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For Railway Motors- , 
&ore than "Saye-the-Surface" 

Varnish is needed 

Apr il 30, 1927 

T HE severe service conditions 
under which railway motors op­

erate make the ordinary "save-the­
surface" varnish inadequate for 
insulation. Extreme vibration, add­
ed to heat and moisture, is effectually 
resisted only when the insulating 
varnish has the proper characteristics. 
Westinghouse varnish No. 335 has 
these characteristics. The perform­
ance of Westinghouse motors is 
convincing evidence. 

TOUGHER THAN 
RHINOCEROS HIDE 

To enable you to perpetuate that per­
formance-th rough perfected 
insulation-Westinghouse has made 
available to you this specially 
developed varnish No. 335. 

Using Westinghouse Insulating 
Materials Is Li.ke Having 

A Million Dollar Laboratory 

Wtstinghousc Elcctnc: & Manufactunna Company 
East Pittaburgh Pennsylvania 

Sal'" omc.. in all Pnnopal c;u,. or 
the Uoitcd Stets and P'Ottip Countnea 

- ., 

estinehou~~ 
rNsU LA TING v arnish 
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''Stuck by Floods'' 

IN THIS lSS UE is a report of the 
Southwestern Public Service Asso­

ci at ion meeting at N cw · Orleans- and 
thereby hangs a tale. 

An editor of the J OU RNAL1S staff left 
Chicago for an extended trip through 
the Southwest. On his itinerary ,vas 
the meeting of the Southwestern Asso­
ciation at New Orleans, which opened 
on April 26. But in the ten:itory 
through whi ch he traveled- the Great 
Mississipp.i Valley- the " Father . of 
Waters,, impatiently threw aside the 
puny restraining hand of man and ran 
rampant. over rail .lines and highways. 
"Stuck by floods 1

' flashed a cryptic 
message to New York. "Changing 
itinerary; can1t make New Orleans in 
time for meeting. 11 

But the meeting was covered and the 
report is in this issue. A hasty shift -in 
plans, a ticket purchased , a bag packed 
and an editor was on his way from New 
York. A flood of the l\1"ississi ppi is only 
and incident in the job of reporting a · 
meeting to JOURNAL readers- while it1s 
still news! 
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SAVING THE RAIL SAVES THE RAIL W A Y 

Making a little go 
along way 

That's good railway operation. The 
Concord (N. H.) Electric Rail­
ways did it. Eight years ago the 
road was in a bad way. Now condi­
tions are vastly improved. Largely 
responsible for the improvement was 
Mr. John B. Crawford's able, active 
drive for improved maintenance 
first. He sold surplus equipment to 
buy needed maintenance equip­
ment. 

The track was badly run down. We 
quote from an article in this paper: 

''The relative needs of track and roll­
ing stock were weighed and it was 
decided that the track was so far 
gone that imrnediate and drastic steps 
would have to be taken to repair 
some of the ,vorst stretches. Money 
was not available for giving neces­
sary attention to both of these items 
and since even new cars operating 
over impossible track would be of 
little avail the latter was given 
priority. . . . . . . . ' ' 

Business is better now for this road. 
How is it on yours? 

... ~~ 
3132-48 East Thompson Street, Philadelphia 

AGENTS: 

Chester F. Ga!lor, 30 Church St., New York 
Chas. N. Wood Co., Boston 

i~e~~i~~,.g.~~~'.n!ot fla ctah;1Jl~~w:i~airo 
Equipment & Eoglneerln&" Co., London 
Frazer & Co .. Japan. 

®1438 

SAVING THE RAIL SAVES 

"Improved Atlas" Rall Grinder 

"Imperial" Track Orlniler 

Rt,elproeatlnll' Track Orlniler 

"Ajax" Electric Are Welder 

THE RAILWAY 
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O-B ENDURANCE IS SER V ICE INSURANCE 

Cross section shows 
ample thickness of 
metal under the 

Over the patented O-B T apered Approaches the 
trolley wheel glides smoothly and quietly. The 
lips fit snugly around, under and against the wire. 

0 -Il Tne C ~pike r, 
patented. Made 1or 
round, grooved ar.d 
Fig. 8 wire in a ll 
sizes. O-B Catalog 
Page 542. 

Its Holding Power Exceed 
the Strength of New, Wire 

\ 

FROM an operating standpoint, the results given 
by the Type C Splicer are practically as good as 

with continuous brand new trolley wire. In holding 
power the C Splicer is actually stronger than the trolley wire. 
And due to its patented O-B Tapered Approaches, very narrow 
cross section and flat, smooth underrun, there is the minimum 
of disturbance to a passing trolley wheel. 

Electro-galvanized chrome steel set screws, especially 
designed for .this splicer provide a most effective means of hold­
ing the wire. Ample thickness of metal under these set screws 
maintains the normal breaking · tension of the wire even after 
wear on the ends of the splicer has made replacement necessary. 

The lips are ground to a knife edge at the end and left thicker 
at the center. This shaping gives an exceptionally smooth ap­
proach and leave when the lips are peened into place. The trol­
ley wheel rolls onto the splicer and off again almost as smoothly 
as on an unbroken wire. 

Ohio Brass Company, l\fansfield, Ohio 
Dominion Insulator & Mfg. Co., Limited 

Niagara Falls, Canada 
3830 

~Old ,= ass Co~ 
I- SALES NEW YORK DELPHIA PITTSBURGH CLEVELAND 

PORCELAIN 
INSULATORS 

LINE MATERIALS 
RAIL BONDS 

CAR EQUIPMENT 
MINING 

MATERIALS 

OFFICES: CHICAGO !=!!J~:ll SAN FRANCISCO LOS ANGELES VALVES , 

5 
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IT'S ALL IN THE METAL 

IF the metal of which a steel wheel is made re­
sists wear well enough there is no need of 

frequent re-turning to preserve contour. 
Special composition steel plus special heat­

treating develops the unusual wear resistance 
that makes the Davis the only economical "One­
W ear" Steel Wheel. 

It never needs re-turning. 

AMERICAN STEEL. FOUNDRIES 
NEWYORK CHICAGO ST.LOUIS 



April 30, 1927 ELECTRIC RAILWAY JOURNAL 

And when you consider that these two 
items usually make up 82 per cent of 
the total cost of track- you can readily 
appreciate the fact that Twin Tie track 
construction means better track with 
low first cost. 

With the increasing attention to 
modernization of equipment- it be­
hooves every engineer and electric rail:­
way executive to examine his track 
costs as insurance to new equipment. . 
The same logic that proves that new 
equipment pays for itself will also prove 

· that Twin Tie track construction will 
pay for itself- and make a profit. 

reduction 
in concrete and excavation items 

has a . radical ~ct 
on the 

completed track costs 

The 880 Twin Ties required per mile 
only weigh one-third as much as 2640 
wood ties required. Only 800 cubic 
yards of excavation and 790 cubic yards 
of concrete are required per mile of 
Steel Twin Tie track construction. 

This data is given in detail in our new 
Paved Track_ Notebook. So be sure 
that you give it your careful attention 
before you plan too far ahead for 1927. 

A comparative estimate against your 
present construction may show a sub­
stantial saving- We repeat "a 40% 
reduction in concrete and excavation 
items has a radical effect on the com­
pleted track costs." 

International Steel Tie Co. 
Cleveland, Ohio 

Look itup in your."Paved Track Note Book· 
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\Vestinghouse - National 
Air Compressors, built 
in sizes ranging from 
3 to 700 cubic feet dis­
placement, are ideal for 
use in power houses, car 
barns and shops. 

. 
·--~ ---~ ---~-

·:~~ 
.--:::i 

W estinghouse-National 
Air Compressors 

are now available in a new series called the 2V 
Type, which is adaptable to a wide range of 
service- for intermittent or continuous operation 
- against pressure up to 135 pounds-and on all 
standard commercial electric circuits. They 
come in three sizes- 75, 100, and 150 cu. ft. dis­
placement, either single or two stage, and are 
air-c?oled or water-cooled, as the service may 
reqmre. 
These compressors are built to insure the well­
known "family trait" of efficient and lasting 
service. They are compact, self-contained units, 
having automatic control, positive and efficient 
unloader, forced feed lubrication, flexible fly­
wheel coupling between compressor and motor 
- and other noteworthy features outlined in 
Descriptive Catalog T-2047. 
May we send you a copy of this publication? 

Westinghouse Traction Brake Company 
General Office and Works: Wilmerding, Pa. 

WESTINGHOUSE~NATIONAL 

Atr compressors 
"QUALITY MACHINES F OR QUAL ITY SERVICE]' 
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Parada . c· · . y ar Signals 

\ 

To· increase and effi . patronage dd c1ency ' a att · your equip to your car b ract1veness 

K 
ment f s y I . 

eystone C rom th b se ectmg 
ar Specialties. e road line of 

F 3:raday Car . 
The install . Signals 
con · atwn of h ven1ent t ese 1· enables passenger . re table and 

passen signal 
t?r without gers to signal h systems 
tlon f • comm · t e o _o Jus att . ot10n and d. pera-
reqmrement e~uon. Made istrac­
syste1ns b -high or I for every· 
s · I , uzze . ow I 1tTi e-stroke be]j• v1b~ating b~ll tage 

us or surfac s, res1stanc s or 
c?nvenience e type push b e panels, 
ciate your pass uttons A . mg . . ers ap 

~ti ~~ 
a og No 7 comp/et 

1
. · desc,·ib o e ine of K es and ill n request. eystone E . ustrates the quzpment S · ent 

°E,LECflUC SER"ICJD SUJ>PLlES Co. 
NEVJYORK 
50 Church St. 

Illinois 'Merchants' Bank Bldg. 

BOSTON scR.A°N'fON 
88 Broad Street a10 N. Waeblncton A'<C, 

DETROIT 
General Motor& Bulldlnc 

17th and Cambria Sts. 
pJTrSBUB,G 11 

112 3 Beaaeiner BulldinJ 

Lytnan TUbe & sui:ii:ilY co .• Ltd~ ?s{ontreal, ToTOnto. v ancou-.er 

J 
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Cummings No. 62 Truck for light 
weight city and interurban cars. 

April 30, 1927 

Modern Car Design 
includes a smooth riding 

Truck 
Cars recently built by this company for sev­
eral properties have brought forth much 
favorable comn1ent frorri the public in the 
various localities. The riding comfort has 
been especially noted. This is a feature of the 
modern car that goes far to increase good 
will and build patronage. Cummings No. 
62 Truck, shown above, has contributed 
largely to the riding comfort of our cars. 

CUMMINGS CAR AND COACH COMPANY 
Successors to McGuire-Cummings Mfg. Co. 

111 W. Monroe Street, Chicago, Ill. 
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Put the Track 
Repair Crew on 

Productive 
Work 

The Dayton Mechanical Tie Co., 
Dayton, Ohio 



Dayton Tie Track 
doesiit need a repair crew 

IF YOU install Dayton Tie Track throughout 
your property, your track repair crew will 

have nothing to do but clean out switches; they 
can be given revenue producing work. 

Dayton Mechanical Ties, which give you 
"Shock Absorber" Tracks, are the cure not only 
for track maintenance costs, but, through 
enduring track smoothness, also reduce rolling 
stock repair costs. 

Since the inception of Dayton Tie Track, 15 
years ago, none of it has ever failed or cost a 
penny of maintenance. It has stood up under 
the heaviest traffic street railways have to offer. 

In virtually every state in the Union-in 
Canada-in foreign countries, Dayton Track 
is reducing street railway costs by figures that 
in }'many cases mean the difference between 
profit and loss·. 

SEE FOR YOURSELF 
Doubtless there is an installation near you- a note from 
you will bring information as to where it is, and you can 
see for yourself. 

The Dayton Mechanical Tie Co., 
Dayton, Ohio. 

., 
~!'" 

.~-~-. , .. , .......... 
.:.:•;,;~!;.:,~ -•"':, -~ 

' ~ 't· 
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THE 
MODERN CAR 
A modern car is a car that is completely 
equipped with every practical device essen­
tial to sa/ety, speed, co1'n/ort and economy in 
operation. 

N. P. Door and Step Equipmen! is not only an 

essential in each of these respects but, by cutting 

down standing time and reducing aisle friction and 

other peak load problems to a minimum, it makes 

it possible to utilize the full efficiency of all other 

mechanisms and devices on the car. 

NATIONAL PNEUMATIC COMPANY 

CHICAGO 

Executi-ve Office: Graybar Building, New York 
General Works: Rahway, New Jersey 

MANUFACTURED IN PHILADl!LPHIA 
518 McCormick Building TORONTO, CANADA, IIY 1010 Colonial Trust Building 

Railway & Power Engineering Corp., Ltd. 

13 
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"Absolutely sold on 
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Cincinnati New Ccirs" 
So says Mr. Kington of the Knoxville Power&: Light 

Company, Knoxville, Tennessee. This company 

operates 30 Cincinnati Lightweight NEW cars-

23 of the single truck type and 7 of the double truck 

type. Mr. Kington emphasized especially the com­

fort of these cars, and their quick acceleration and 

deceleration. 

Again, from a successful operato·r , comes 
appreciation of the practical results of 
BALANCED DESIGN- better service 
more easily maintained; public apprecia­
tion of greater comfort and convenience; 
substantial savings in power and mainte­
nance. 

It has taken ten years of consistent effort 
on our part to achieve this standard of 

modern car-building. But now that it is 
established it means that the results 
which have followed the use of Cincinnati 
Lightweight NEW Cars on successfully 
modernized roads throughout the country 
can be duplicated with every reasonable 
certainty on YOUR property. 

Let us sit down with you and discuss the 
subject in detail. 

CINCINNATI CAR COMPANY 
Cincinnati, Ohio 

~ step ahead of the modem trenli 

15 
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American 
BROWN 

BOVERI 
·+-+if:!----------------------------------------------------

4.24 per cent 
Chief Ad-vantages 

(1) Efficiency high over the whole working range. 
(2) Simple operation and minimum attention. 
(3) No synchronizing. 
(4) Very high momentary overload capacity and in-

sensibility to short circuits. 
(S) Negligible maintenance. 
(6) Low weight. No special foundations. 
(7) Noiseless and vibrationless operation, conse­

quently rectifier substations can be erected in 
densely populated localities. 

(8) New substations need only':>! 
of light construction. In 
many cases old houses can 
be converted, while the 
plant can often be 
erected in places 
t hat could not be 
considered for 
ro tating 
machinery. 

Principal Products 
JU rrnr,1-Arc Pav;tr RtJe­

ti/ler, (lloel enclo1td) 
Eltctrl<> Locomotlou--/or 

ana.i IJ/lttim of current., 
high or lolD ten.lion, 

Completo ,au.,,,,..,.t /or 
,aau:iav dectriJ'lcation. 

Rator11 Caneerter, 
Motor Generator, 
Camplett t(lKipmmt far 

outdoor and indoor 1ub-
1taUon, 

Dl.eatl-Elcctric Locomo-
lwu 

Automatic R~111dator, 

Bt,am Ttubo-Generatara 
/or n.onnal or hioh 
i,r~H1t1t1 arad 1uper­
heat1 

OU Swilchu cmd Circuit 
Brtaker, 

'l'ran,former, 

'l'ur '60-Comprn1or1 and 
Blav,er, 

Ship, 
Die1d Drif:m 
Turbine Drktn 
Eloctrl<>al Drl•"" 

Drr.dou and H a r ZI a 1 
Bquipme11t 
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Mercury-A-re Power Rectifiers 
-----------------------------------------+:++-

Higher Efficiency 

112f 

l- ' 

H 

•• 
u 

~ _/"'C,·l'f•r-c11ry An A«I,/~~ ------I? 
/ _,............-\R.,,.J,. ,_,,,_,. 
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no 
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I-IA 
1115 

Compare the average over-all efficiencies on the above chart, taken from the daily 
performance of a 750 kw.-hr., 600 volt substation. 
Rotary converters- 89.5% . 
Mercury-Arc Power Rectifier- 92.3% 
An increase in efficiency averaging 4.24% for this Rectifier, or a direct saving of 
$730 per year on a 20-hour day basis at 1 cent per kw-hr. 
Estim~te the attention charge at half that of rotary converters and you will 
apprec'.ate what economy factors alone mean from the standpoint of a return on 
the investment. 
These are some of the reasons for the rapidly growing acceptance of A-B-B 
Mercury-Arc Power Rectifiers for electric railway substation service throughout 
the United States. 

. 
De:Jcriplive Circular No. 301 de:Jcribe:J A-B-B Mercury-Arc Power Recli/ier:J. 

American Brown Boveri Electric Corporation 
165 Broadway, New York, N. Y. Camden, New Jersey 

922 Witherspoon Bldg., Philadelphia. 842 Summer St., Boston. 230 South Oark St., Chicago 

AMERICAN 
.BROWN BOVERI 

17 
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The public today is no different than it ever has been. The demand for 
rides is greater thap. ever. 

But the public has been educated to greater ridJng comfort-and de­
mands better transportation. 

It's up to the car builder and the operator to supply cars that attract the 
public. It's business suicide not to do so. 

• And by the same token, it's good busi­
ness judgment to give the public what 
they demand-new, light-weight mod­
ern cars. 

That's why the "Quality Shops" is 
boosting modernization programs. 

St. Louis 
cars pro­
duce re­
sults. 

St.Louis Car Co. ·~ 

St.Lo\11S CarC.o. 
• 
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PHILADELPHIA RURAL TRANSIT CO. 

orders 202 more 
ECONOMY METERS 

FOR NEW GAS• 
This repeat order is the result of a year's 

experience; with 375 Economy :W.eters in­
stalled on all of the Gas-Electric Buses now 
being operated by the Philadelphia Rural 
Transit Co. 

These meters have an excellent accuracy 
curve even under the greatly varying voltage 
and current conditions typical of the gas­
electric drive. They are connected to measure 
the output of the gas engine driven generator 
and will thereby afford definite means for 

LECTRIC BUSES 
comparing the relative efficiencies of the bus 
drivers and also for comparing operating ef­
ficiencies of the gas-electric power plants. 

In addition, the Kw.h. Inspection Dial 
feature of these meters serves the bus shop 
forces in determining the proper time for 
inspection and lubrication of equipment, in 
exactly the same way that they have served 
to such good advantage on more than 2,500 
street cars of the Philadelphia Rapid Transit 
Company during the last five years. 

ECONOMY ELECTRIC DEVICES CO. 

SANGAMO ECONOMY METERS 
PETER SMITH HEATERS 

3 7 West Van Buren St., Chicago, Ill. 

BEMIS BOYERIZED TRUCK SPECIALTIES 

/ 

WOODS FAREBOXES 
HASKELITE- PL YMETL 
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Of all the phases of moderniza­
tion, increased schedule speed 
has the most far-reaching effect 
on earnings. It boosts your 
"production" per man-hour, 
and ther<:hv reduces operating 
cost per car-mile. Most impor­
tant of all, it sells more service. 

'-''::":~ 

- -~ 
1,, ~: .. ..- . 

Do modern· cars increase schedule speed? 
Here are reports from six roads. Each has improved its schedules 
during recent years. In each case modern cars were necessary. 
General Electric car equipment is used on every road. 

The resources and the service 
of the entire G-E organization 
are available to consider the 
problems of modernization and 
co-ordination- to find the most 
effective means of transporta­
tion and to build appropriate 
equipment. 

"New equipment was necessary to maintain the increased 
schedule speeds in most cases." 

L,vi, (P. Q.) TaAMWAn Co. 

"New light-weight cars, weight 32,000 pounds using GE-
258 Motors, have been purchased and these accelerate 
much faster than the older, heavy type of car." 

Mania CouNTT (N. J.) TaACTION Co. 

"5cnedule speeds increased by a gradual cut in running 
t:me; also through new equipment affording better 
acceleration." 

Nr:w 01.t? ANS (LA.) Pueuc Sn.vier:, INc. 

"Schedule speeds slightly increased. By reducing stand 
time; also by the use of new equipment." 

B1u.1INOHAM (ALA.) fatCTuc Co. 

"Our schedule speed has been increased. Made possible 
by better track conditions; improvements in equipment 
such as light-weight all-steel construction and improve­
ments in the motor design which give the car -a faster 
acceleration and running speed; giving more attention to 
schedule maintenance and construction; a more thorough 
study of traffic conditions." 

SAN ANTONIO (Ta.) Pueuc StaVIC• COMPANY 

"Schedule speed increased from 8 miles to 9.2 miles an 
hour. This was accomplished by making a survey and 
finding every possible place where the speed could be in­
creased, and also by using new equipment in the form 
of safety cars with a quick pick up and by eliminating 
all unnecessary lagging." 

WucoNSIN Pow•a & LiottT Co. 

330,19 

GENERAL ELECTRIC 
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The Four H orsemen 
Ride Again 

THEY are riding again !-those apocalyptic horsemen 
of destruction. This time their diabolical forms are 

reflected in the swishing, sucking torrent of the Mis­
sissippi. They cackle with glee each time a levee breaks! 
They rock crazily in their saddles as home after home 
topples and then goes careening down the flood. 

From Missouri to the Gulf these enemies of mankind 
are being fought with heroic effort and undaunted· cour­
age. While most of us sit in safety on the highlands, 
history grim and glorious is being made. Among its 
makers are hundreds of public utility men and women. 
That they have gone and will go beyond the call of duty 
is assured. That their heroic deeds will be set down is 
not so certain unless those who could only stand and 
wait will write what the actors were too modest to 
record. A flood of the present magnitude is bound to 
develop engineering and operating problems never before 
experienced. Each situation will add to the storehouse 
of knowledge. Each problem conquered will doubly arm 
the nation against the time the Four Horsemen ride 
again! 

A Little Book 
with a Big Message 

VERY often much more attention than it really de­
serves is attached in business to the value of appear­

ances as reflected in the clothes a man wears. 
It is appalling to think of how much business has 
been lost through officials, secretaries and office boys 
turning down the poorly dressed visitor, or what intel­
lect and acumen have been steered toward poorhouses, 
jails and cemeteries by reason of the same false evalua­
tion. For this reason one is elated to note that in a 
recently published brochure, "Our Part in Public Serv­
ice," the Nashville Railway & Light Company is telling 
its employees that "clothes don't make the man." 

Furthermore, it is backing up the action with a true 
story which is prefaced with these remarks: "Deal just 
as promptly, as willingly and just as courteously with 
the person of poor appearance as you would with one 
dressed in finery. Appearance means nothing in our 
business. The humblest citizen is entitled to and must 
receive the same courteous attention as the person with 
social standing or prosperous appearance." 

But such a sound principle as this is only a tithe of 
what this vest pocket compendium of good manners con­
tains. Among other paragraphs that make it stand out 
from the ordinary run of courtesy creeds is the one 
devoted to the subject of how to say "hello" without 
keeping the "hell" in it. In this particular, much has 
been written about telephone courtesy, but the JOURNAL 
does not recall any text so far that has so skillfully or 

convinningly pointed out what a vital part voice inflec­
tion plays in this phase of public relations. 

Tho e responsible for the little book do not hesitate 
to attack quite seriously one of the great curses of big 
business, i.e., departmental jealousy. On this subject, 
and one captioned "The Public Is Fair When Fully 
Informed," there are rare expressions of good, hard 
common sense. Thirteen hundred of the booklets have 
been distributed among employees of the company, and 
it is no exaggeration to state that this distribution could 
be multiplied by a hundred to the ultimate benefit of 
all those who in our field are striving to bring about a 
deeper and keener understanding of the public relations 
problem. Had "Our Part in Public Service" been pub­
lished in the era of the Latins they would undoubtedly 
have pronounced it multum in parvo. 

Wan ted-
A Maintenance Exhibit 

•E VEN though the Cleveland convention is still more 
than five months away, it is none too early to get 

exhibit plans under way. All signs indicate that this 
will be the greatest convention ever held by the industry. 
It is significant that several operating companies have 
already notified Director of Exhibits F. C. J. Dell that 
they are planning to show new cars and equipment devel­
oped on their properties. Likewise, progressive and 
wide-awake manufacturers are making preparations to 
show the most recent improvements in their apparatus 
so as to be identified with the march of progress in the 
industry. 

That this year's car exhibit will exceed in size the 
record-breaking showing of last year seems more than 
probable, as the result of the energy and enthusiasm 
which J. H. Alexander, chairman of the exhibit com­
mittee, is putting behind this phase of the convention. 
That it will far exceed last year's exhibit in the showing 
of radical developments in car body and truck design is 
already assured by the several construction experiments 
which are under way. 

There is, however, one important phase of an electric 
railway exhibit which has in the past been obviously 
deficient in comparison with its importance as a major 
item in successful operation. That is the showing of 
tools and equipment which decrease maintenance cosfa 
and improve workmanship. Electric railway shops are 
notoriously lacking in modern tools and machines. This 
is in part, at least, httributable to neglect of the field 
by the manufacturers of such equipment. True, electric 
railways have been poor buyers of· tools and machines. 
They have in the past worried along with old machines 
as best they could and have overlooked the savings 
which modern shop equipment. make possible. Part of 
this situation is attributable to their depleted finances, 
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but another important factor has been neglect of the 
market by the tool manufacturers. There is a feeling 
among them that one large automobile manufacturer is 
a better prospect for machinery sales than is the elec­
tric railway field. In a m\!asure, there was in the past 
some basis for this viewpoint, because the progressive 
motor manufacturer does not hesitate to throw out old 
machines to make even a small reduction in his manu­
facturing costs. 

Today, however, the electric railway situation Is 
changing rapidly. There is a growing interest in all 
phases of modernization. There is u er way an active 
campaign for better methods, increased efficiency and 
improved performance. In addition, the bus has be­
come an important part of the transportation industry, 
and with its introduction efficient maintenance ma­
chinery takes on increased importance. Wide-awake 
maintenance equipment manufacturers may·well afford 
to interest themselves in the opportunity for showing 
their products under the favorable conditions that will 
exist at Cleveland. 

Figures for 1926 
Very Encouraging 

SIGNIFICANT, indeed, is the interpretation of the 
facts contained in the association's statistical study 

of the earnings of the electric railways for 1926, 
abstracted elsewhere in this issue. It is apparent, 
for instance, that companies other than the large ones 
are beginning to share in the improved conditions of the 
industry. The affairs of the very small companies, how­
ever, are still bad, but it should be borne in mind that 
these companies constitute only a fraction of the total. 
In fact, their influence on any statement reflecting the 
operations of the whole industry is practically negligible. 

While the electric railways are increasing their bus 
services they are not curtailing their rail lines, but are 
giving more rail service measured in car-miles than they 
ever did. And they are doing this even though on the 
whole fares are not what they should be. The average 
fare per passenger in 1926 was 7.10 cents. In order to 
produce the same net today as in 1912 the average fare 
should have increased 56 per cent instead of 35 per cent; 
in other words, the average fare should be 8.22 cents 
instead of 7.10 cents. Since the railways have shown 
their confidence in the public's integrity by expending 
the money necessary to provide additional service, the 
obligation of the public, as the JOURNAL has repeatedly 
pointed out, is of course to pay for that service so that 
the railways may receive a fair return on the money 
they are investing. 

The author of the article commenting on the figures 
makes no bones of the fact that many electric railway 
managements have neglected to take -advantage of im­
proved methods and equipment which might have helped 
them to better their conditions. It is his idea that they 
have been especially derelict in the field of public rela­
tions. On the other hand, the more progressive man­
agements among both the larger and the smaller prop­
erties, with operating conditions identical with those of 
the rest of the industry, have by their skill and their 
readiness to adopt new ideas succeeded in holding or 
increasing their traffic and enlisting the co-operation 
of their patrons, so that as a result they have been able 
to secure more equitable consideration from the public 

authorities. This is very encouraging. Despite all t he 
seeming cross-currents the conclusion is inescapable that 
the companies comprising the great bulk of the industry, 
while by no means prosperous, are ·nevertheless con­
fidently going forward with plans for the future and 
that there is every reason to take heart. 

Another Year of Legislative Debate 
at Boston 

FINALLY all the thunder on Beacon Hill with its 
promise of legislation for the Boston Elevated Rail­

way has proved to be nothing but a dud. The Legisla­
ture has come to the end of its session, has wasted a 
great deal of time with matters affecting the Boston 
Elevated, rejected one proposition after another, and at 
last discarded everything. Nothing suited the lawmak­
ers. Never in the history of Boston railway legislation 
has a case been more thoroughly prepared than was the 
Elevated situation this year, with most comprehensive 
plans from commissions and individuals of recognized 
merit. 

Gov. Alvan T. Fuller was insistent upon some action, 
but the only thing that has come out of it all is a re­
quest to the Department of Public Utilities to value the 
road. Even that was a hurried afterthought. There 
were all the extremes, from a 50-year extension of public 
control of the Elevated to an immediate return of the 
property to the stockholders, and between these extremes 
came numerous compromises, resulting in bitter clashes 
among factions in the Senate and the House. It was earn­
estly argued that even if no legislation could be agreed 
upon regarding the control and financing of the com­
pany there must be no failure to provide for the physical 
extension of the rapid transit system. Even this has 
gone by default. 

Montreal Takes a Step Ahead 
in Power Conversion Equipment 

DURING the past decade, in the power supply for 
electric railway service, changes have taken place 

from the manual substation to the automatic syn­
chronous converter station, which has become almost 
standard for a large number of railways. Much more 
recent is the development of the mercury-arc rectifier 
for this class of service. The installation of rectifiers 
made by the Montreal Tramways represents what is 
probably the first fully automatic substation in America 
using rectifiers. Certainly it is the first automatic 
rectifier station in Canada. 

While it is not to be assumed that the rectifier is 
a fully perfected piece of apparatus, it has gone a long 
way from the small glass bulb device. Save the prin­
ciple, the latter has little in common with the steel in­
closed rectifiers that have been developed for conversion 
of hundreds of kilowatts. Perfection of rectifiers such 
as these used in Montreal may be regarded as another 
triumph of engineering. 

It is yet too early ·to know the results from the use 
of the Montreal rectifiers over long periods of time in 
heavy service. Similar equipment has been used in 
Europe for several years with satisfactory results, and 
the operating problems are well on the way to solution. 
It is to be hoped that the experience in l\lontreal will 
go far toward determining the applicability of the device 
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in electric railway power circuits. The simplicity from 
an operating standpoint and the ease of providing full 
automatic control make it ideal for railway service. 

Two Small Railways 
Come Into Their Own 

BEFORE the calamity howlers of the daily press 
again draw the diapason of disaster and begin the 

final fugue of the funeral march over the electric rail­
ways in small communities they should ponder well the 
cases of the companies in Williamsport, Pa., and Fitch­
burg, Mass., reported in the JOURNAL for April 23. 
True, peace and plenty are not likely to flow forth in 
these places for the railways as they did from Ceres' 
cornucopia, but these two instances do show what rail­
way men of leonine heart, aided and abetted by their 
communities, have done to restore to these roads the 
prestige they deserve. In the past things were not what 
they might have been in these towns from the stand­
point of transportation, but all this has changed, 
changed because, unlike Trilby, the local people were 
not tone-deaf. 

It is a different scene now to which "Williamsport 
Welcomes You" and upon which Fitchburg felicitates 
itself, different because responsible local people were un­
willing that their railways, like those in some other 
communities, should be permitted to slip into the slough 
of innocuous desuetude. All the electric railway in 
the small community asks is a square deal. It is en­
titled to that and nothing less. It doesn't want pity 
and it doesn't need it. Far too many railways in cities 
the size of Williamsport and Fitchburg have, however, 
been permitted to go from bad to worse, not because 
of any unwillingness of the responsible railway man­
agers to do their part, but because local people of power 
and influence have been as destitute of backbone as a 
banana. 

Track Developments Keep Pace 
With Rolling Stock Improvement 

N OT to be outdone by the equipment engineers who 
recently have made notable innovations in rolling 

stock design, way engineers are busily occupied trying 
out new methods of track construction. An outstanding 
instance of this kind is the development of a base 
plate joint by the Eastern Massachusetts Street Rail­
way. Details of its construction and a summary of the 
results obtained are given in this issue by Frank B. 
Walker, chief engineer. 

Use of a welded base plate in addition to a pair of 
fish plates is not new. In these experiments, however, 
the fish plates have been omitted and only the base plate 
is used. Theoretically this scheme places the metal 
where it will do the most good. With a suspended joint 
the rail heads in contact carry any compression stresses 
and the welded base plate takes the tension. 

Bending tests made at the Massachusetts Institute of 
Technology indicate that this t ype of joint is at least 
as strong as the ordinary welded fish plate joints, which 
have given satisfactory service for a number of years 
on this railway. Its strength appears greater than that 
of the rail itself, as numerous failures in the tests 
occurred by fracture of the rail rather than yielding of 
the joint. 

It is too soon to draw conclusions as to the ultimate 
effect of these experiments on design of the track 
structure. If the base plat~ joint proves to be an accept­
able substitute for other types now in use, it will mean 
a substantial saving for the railways. Developments 
of this kind are perhaps less spectacular than the recent 

· ones made in car design, but they too play an impor­
tant part in keeping the electric railway industry abreast 
of the times. 

Detroit Takes 
a Step Backward 

GLEE is a great thing- when it isn't misdirected. 
In gloating over the defeat of the paving relief 

measure in favor of the municipal railway in Detroit, 
the Free Press appears to have started off with the 
wrong foot. It is not the first time this paper has done 
that very thing. There is no need for ELECTRIC RAIL­
WAY JOURNAL to reiterate that it holds no brief for 
municipal ownership, but while the Free Press does the 
same thing it leans over backward in its effort to stand 
up straight. The same paper says that in turning down 
the paving relief measure the electors rose above spe­
cious arguments and showed that they understood the 
significance of the question at issue. They are said to 
have displayed "discrimination and discretion." Ac­
cording to the Free Press "the cost of paving between 
tracks is a natural and legitimate charge against the 
railway system, and by retaining it as such the voters 
insist that municipal transit facilities be operated and 
financed according to the methods and principles that 
would be adhered to if the lines were privately owned." 

Indeed, and who told the Free Press that? It sounds 
like ancient of days. Doesn't that paper know that the 
thing the municipal railway sought is the very form of 
relief five states and more than 50 municipalities have 
already granted to private companies? If it did know 
it and did not say so, it was unfair, to say the least. If 
it did not say so because it did not know it, then that 
paper was ignorant. 

The arguments in favor of paving relief are so well 
known to JOURNAL readers that there is no need to 
reiterate them. Paving burdens imposed upon the rail­
ways, if they ever were justified, are an anachronism in 
the present day and generation. The measure of relief 
extended to the railways proves that they are being 
increasingly so accepted. And if they are an anachro­
nism as applied to private companies, surely they are no 
less an unwise exaction in the case of a municipal rail­
way. They are a charge that the rider must meet, and 
to the very extent that such payments are exacted they 
are a factor in increasing fares. 

No, in defeating the relief measure at Detroit, the 
voters there did not show they really understood the 
s ig nificance of the question at issue. They showed dis­
crimination but not discretion. Their discrimination 
was not only against the municipal railway but against 
themselves. As for the Free .P ress, it wrote itself down 
as either ill-info rmed or prejudiced. It is one thing to 
be against municipal ownership. But it is quite anot her 
not to be willing to concede to the municipal railway 
r elief from onerous exactions properly but gradually 
being lifted from the backs of the privately operated 
companies. That is all there is to it. But that is qu ite 
enough. 
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Ample room is provided in the Verdun substation of the Montreal Tramways for three 1,200-kw. 
mercury rectifier units. Two arc now installed and in service 
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The arrangement of the Verdun substation is simple. Not e 
absence of special foundations beneath the rectifiers 

Simplified connection diagram fo r the mercury 
rectifier substation 



The mercury rectifier sub­
station is located on one of 
the main streets of Verdun. 
On acrount of the absolute 
quietness of the equipment 

no objection was 
raised, and no pre• 
cautions were nee ... 
enary to incloac the 
doors and windows 

First Canadian 

Automatic Rectifier Substation 
Installed by Montreal Tramways 

T wo 1,200-kw. mercury arc rectifier units supply power 
for operation of a section of the Montreal system at 
600 volts d.c. Power from a 12,000-volt, three-phase 
circuit is converted without use of rotating equipment 

CANADA'S first automatic mercury-arc r ectifier 
substation has been placed in operation in the 
city of Verdun by the Montreal Tramways. Dur­

ing the past year the loads on this portion of the railway 
system have been increasing, and trouble was experi­
enced on account of low voltage in Verdun and the 
wards of St. Ann, St. Gabriel and St. Paul in the city 
of Montreal. 

Equipment of various kinds is used in the power 
system, so that any new substation would have to work 
in parallel with all of the existing apparatus. The major 
portion of the power for the operation of the Montreal 
Tramways is taken from the system of the Montreal 
Light, Heat & Power Company, being supplied in bulk 
at the Hochelaga power house, as shown on the map of 
the system. Here the power company has an outdoor 
station for changing from 66,000 volts to 12,600 volts 
for local distribution in l\lontreal . and vicinity. The 
distribution for the tramway system is all at the lower 
potential, and except for a small distance is all carried 
in underground conduits owned by the tramway. 

The Montreal Tramways maintains a power station 
at Hochelaga, which contains two 12,500-kw. turbo­
generators, supplying three-phase alternating current at 
12,600 volts, 60 cycles, and also a direct-current standby 
plant, containing two 1,000-kw. and one 2,000-kw., 600-
volt direct-driven units. This power station is not used 

in regular service, the boilers being banked during the 
winter. They are called on only occasionally. In sum­
mer purchased power is used exclusively. 

Synchronous converters, synchronous motor-genera­
tors and induction motor-generators are all used for 
conversion of the power to direct current, in addition 
to the new rectifier units. Rating of equipment in the 
various substations is given in the accompanying table. 

The new substation is situated at 3980 Wellington 
Street, in the center of the business district of Verdun. 
The engineers of the tramway decided that on account 
of the location it would be imperative to install equip­
ment free from the ordinary noise and vibration usually 
associated with power stations. It was also considered 
desirable to provide full automatic operation, in line 
with the policy of the company for utilizing this class 
of apparatus wherever possible. 

The station has been constructed and was placed in 
service on Feb. 10, the control switches being closed by 
Mayor J. P. Dupuis of Verdun in the presence of a 
large number of prominent civic representatives and 
tramway officials. The effect of placing the station in 
operation has been to improve materially the power dis­
tribution system of the company in this section. 

The equipment is housed in an attractive brick build­
ing, 34 ft. 3 in. x 75 ft. 8 in., inside measurements. As 
shown in the interior views, the high-tension switching 
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All the equipment in the Verdun substation of the Montreal Tramways is seen 
leads at the right and passes out as direct 

compartments are ranged along one wall, while the main 
switchboard is near the opposite wall. In the center are 

' the rectifiers and the transformers supplying them. 

REASONS FOR SELECTING RECTIFIERS 

In the selection of equipment for the new substation a 
number of considerations were taken into account, which 
led to the choice of mercury arc rectifiers for the con-

SUBSTATION EQU!Pl\lENT OF THE l\lONTREAI. TIUl\lWAYI-< 

Number Rating 

Station 
Cot~Street 

(Central distributing atation) 
Mount .doyal. ............... . 

St. Denis .•.•................. 

Yonville ..................... . 
William Street ....... • ........ 
William Street. .............. . 

St. Henry .................. .. 

Cote St. Paul. ............... . 
St. Laurent. ................. . 
Cote des N eiges .............. . 
Point aux Trembles ........... . 

Sha"inigant ................. . 
Hochelaga ................... . 

Verdun ...................... . 

of Each. 
1:nita Kilowatt• 

4 2,000 
2 2,000 
I* 2,000 
2 1,500 
2 500 
2 500 
3 1,500 
6 500 
I 500 
I 1.500 
2 500 
I 1,200 
2 500 
I 1,000 
I 1,000 
I 500 
3 1,900 
I 2.000 
2 1.000 
2 1,200 

* On 6rder. t N"t owned by lllontreal ·Tramwaye, 

Type of Machines 

Synchronous convcrtere 
Synchronous converters 
8ynchronous converter 
Syn. motor-generators 
lnduc. motor-generato1 
Induc. motor-generators 
8yn. mot or-gencratorR 
Ind. motor-gen. (2-phase) 
Ryn. motor-gen. (2-phase) 
Syn. motor-generators 
Ind. motor-generators 
Ryn. motor-generator 
Hynchronous converters 
Syn. motor-generator 
Syn. motor-generator 
Ind. motor-generat,or 
Synchronous converters 
Synchronou~ converter 
~ynchronous converters 
l\lercury rectifier unite 

version units. The reasons· for the choice may be stated 
as follows: 

1. Higher average over-all efficiency under all load 
conditions. 

2. Cheaper building owing to absence of heavy foun­
dations or equipment. 

St laur,_nt ~§;'· • ~ Youvtlle s S 
154 ml/ts . -- - ----.. ··v2s m,,~ 

Proposed (Jvun Ma,y Rd ~ 
I substation Si IJ,nis 

0 Cote l),s N,igts 

.l'::f?it1cts.s 'ff.f5/tf'ffco. 
/J.15mi/es / 

! _.,ICbte St Pau;substation H l.H. d P. Co. 

''-,< / / St Henry station 

\ ( 1 Verdun Automatic 
subsfol/on 

\ \ 
-- •Underground 

substation 

'\ 
Mt Royal 

substation 

\ 
Shawmiga_n substation 

\ 

Shaw,nigan Cb.'; 
1-· 

Pointe Av¥ -,__,__
1
~i~, .. ·- Tnm6kiSS:-

72S mt!es 

Hochelaga . ./ / 

power hous, ./ 

Map of the power system of the Montreal Tramways, 
showing the relative position of the Verdun substation 

Load chart for the 24 hours of March 10. The station was shut down at 4 a.m. on account of low current demand and 
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in these two views. The alternating current enters through the high-tension 
current through the feeder lines at the left 

3. Low cost of maintenance. 
4. Simplified control as compared with the apparatus 

for starting and synchronizing rotary converters or 
motor-generators. 

5. Absence of noise and vibration. 
Four mercury-arc rectifiers, each rated at 600 volts 

and 1,000 amp. d.c., with the •necessary transformers 
and control equipment, make up the installation. These 
rectifiers arc assembled in pairs, each with a single 
three-phase transformer, in order to simplify the wir­
ing and control equipment and to reduce the cost. There 
is provision for a third set of rectifiers, which will bring 
the station capacity up to a total of 3,600 kw. of direct­
current output. 

At present three-phase, 62½-cycle, 12,000-volt power is 
taken from the Montreal Light, Heat & Pqwer Com­
pany's lines at Gate Avenue and Bond Street, at a point 
near the Montreal water works aqueduct, from where 
it is carried in an underground No. 00 three-conductor 
cable running directly to the substation. The line 
terminates in a pothead in the basement, from where the 
three leads are carried to a set of hand-operated 300-
amp. disconnect switches at the front of the station. 
Provision is made for the entrance of a duplicate power 
line when needed. These may be seen at the extreme 

right of the general view of the main floor. The current 
then goes through a three-pole. single-throw, 250-amp., 
24,000-volt oil circuit breaker, operated by Brown-Boveri 
type N-4 motor control. It is controlled by the line 
voltage through a potential transformer. The breaker 
is closed automatically when there is voltage on the line 
and is tripped by a no-voltage relay when the voltage is 
off. It can thus be controlled from the power station. 
The breaker is protected by type H-4 series overload 
relays which are set for a definite time. If these relays 
operate they trip and lock out the breaker, which cannot 
rec!ose until the lockout is reset manually. Through 
selectivity with the breakers between the a.c. bus and 
transformers the line breakers will trip by overload only 
in the event of a short circuit on the a.c. bus and under 
these conditions it is not desirable to reclose them. 

A second set of disconnect switches on the station 
side permits the line breakers to be cut out of circuit 
entirely for inspection or setting. From the main alter­
nating-current bus the current is taken through a set of 
disconnects and circuit breakers to the primaries of the 
1,800-kva., three-phase, 12,600-volt transformers, where 
the pressure is stepped down to a value suitable for the 
rectifiers, and also is converted to six phase. 

The circuit breakers between the a.c. bus and rectifier 

I I 

came on again at 5 :20 a.m. when the voltage drop on the line became sufticient to actuate the starting relay 
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transformers are operated by type N-4 motor control 
and are protected by H-4 overload relays set for instan­
taneous tripping on overload. If tripped by overload 
these breakers will reclose after intervals of ten seconds, 
one minute and three minutes. If tripped after the last 
closure the breakers will lock out and will not close 
again until the lockout is reset. 

Each transformer has twelve secondary terminals and 
a neutral, as the windings are in duplicate to supply the 
two rectifiers independently. The neutral is grounded 
and forms the negative side of the d.c. circuit. The 

in commercial rectifiers to prevent small infiltration of 
gases it is necessary to pump them out as fast as they 
enter the case. For this purpose a high-vacuum mer­
cury pump is connected in series with a rotary oil­
immersed pump. The rotary pump is driven by a ½-hp. 
a.c. motor. and forms the only normally moving part in 
the entire station. Their operation is independent of the 
rectifiers and they will maintain the vacuum whether or 
not the latter are connected to the circuit. 

The current that may be drawn from the rectifier is 
determined mainly by the temperatures that may be 

General view of the direct-current switchboard. The feeder panels are at the left and the control 
for the rectifiers at the right 

mercury cathode forms the positive d.c. terminal, and is 
connected to the 600-volt bus through suitable switches 
and circuit breakers. 

RECTIFIERS AND VACUUM PUMPS 

The conversion units are Brown-Boveri type GRZ-56 
mercury-arc rectifiers, each rated at 1,000 amp. and 600 · 
volts d.c. output. Two of these rectifiers make up a unit 
which is rated at 1,200 kw. 

Each rectifier is incased in an airtight steel shell 
which contains six anodes, each connected to one of the 
transformer terminals. The single cathode consists of 
mercury in a receptacle at the bottom of the pot. Aux­
iliary anodes are included to insure continuity of the 
arc and for starting the action when the rectifier is 
switched into circuit. 

Since the casing of the rectifier is entirely of steel 
and the interior is not lined with insulating material 
the pot is at the potential of 600 volts above ground. 
It is therefore necessary to protect against accidental 
contact with the casing, which is done by the metal 
screens which surround the apparatus. 

Successful operation of the rectifiers demands that 
a pressure of the order of 0.01 to 0.001 mm. of mercury 
be maintained. Since it has not been found practicable 

endured by the working parts. In order to make the 
rating as large as practicable, the rectifiers are cooled 
b)· means of water circulated through jackets. This 
water, which is drawn directly from the city mains, is 
first passed through the cathode base, from there to the 
jacketing around the large cylinder and the anode plate, 
after which it passes to the jacket surrounding the 
condensing cylinder and then out to the sewer. The 
quantity of water required is about one-third gallon 
per minute per 100 amp. d.c. at an intake temperature 
of 15 deg. C. A small additional amount for the vacuum 
pump is needed. In view of the small amount of water 
and the desire to eliminate moving machinery wherever 
possible, it was decided not to attempt the use of a 
recooling system. It also was considered inadvisable 
to attempt recooling during the severe winters, as the 
heat loss in the station is so small that there would be 
insufficient protection against freezing. 

CONTROL AND PROTECTIVE DEVICES 

The rectifier station is cut out of circuit entirely if 
the current falls below a predetermined value. This 
value is now under process of determination so that 
the station will go off the line during the hours of the 
night when the demand is lightest. The station is cut 
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Near view of one of the mercury-arc rectifier units. Each 
of the rectifiers is rated at 600 kw., so that the set 

has a total capacity of 1,200 kw. 

in automatically by low voltage, so that it comes on the 
line in the morning when the cars begin regular day 
service. The value for this relay setting is likewise 
being determined. 

As the current drawn from the a.c. line passes full 
load on the first rectifier unit (2,000 amp.) the second 
unit is cut into circuit automatically. It is also pos­
sible to arrange the relays so that the second unit will 
be cut in and out of circuit by means of a time clock. 
At present the latter method is being followed. 

A full set of automatic devices prevent damage to the 
equipment if load should become excessive or if some 
part should fail. The action of the oil circuit breakers 

One of the oil circuit breakers and the alternating-current 
time-element relays on the incoming 

12,600-volt line 

This view was taken directly beneath one of the rectifier 
units to show the connections and the pipes for 

conveying the cooling water 

has already been described. If the breakers on one of 
the rectifier units are locked out the second group imme­
diately will come into service. Thermal relays in the 
rectifiers and transformers protect against prolonged 
overheating. Low vacuum or failure of the cooling water 
supply will also automatically lock out the rectifiers. 

Signal lamps on the switchboard indicate the positions 
of the circuit breakers. Each rectifier group has five 
four-point selector receptacles on the switchboard, so 
that the rectifiers can be started by clock, low voltage, 
low current ot manually, as desired, depending on the 
position of the plug in the receptacles. 

Efficiencies guaranteed for the equipment, as meas-

The automatic control relays for the mercury-arc rectifiers 
are located on the main switchboard. At the right 

are the graphic watt-hour meters 
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ured between the~incoming 12,600-volt a.c. lines and the 
d.c. bus, inclu

0

ding -tbe transformers and all auxiliaries, 
were as follows: . At H load, 93.5 per cent; at full load, 
94 per cent; three-fourths load, 94· per cent; half load, 
93.5 per cent; quarter load, 91.4 per cent. For the 
period between Feb. 15 and Feb. 28 the ratio of total 
output of the station to total input was 89.2 per cent-. 
During this period the load factor was very low and 
there was relatively little time that the rectifiers were 
carrying full load. 

PUTTING THE EQUIPMENT IN SERVICE 

After the rectifiers bad been installed they were 
operated at greatly reduced potential to dry them out 
and permit the vacuum to be raised to the operating 
maximum. This was accomplished by means of a water 
rheostat load of 1,000 amp. at 89 volts, which was con­
tinued for about 30 hours on each of the four rectifiers 
in turn. By this means the occluded gases and water 
vapor were driven out of the anodes. 

The only difficulty of any moment that has been en­
countered in the operation of the station is interference 
with some of the telephone lines of the local system. 
The difficulty occurs on party lines with grounded equip­
ment. In some instances there is a high-frequency note, 
which has been identified as the sixth harmonic of the 
alternating current wave. Through co-operat ion of the 
telephone company it is expected that the trouble will 
be eliminated in the near future. 

A feature of operation that seems inherent during 
the first few months of operation of the converters is 
what are known technically as "backfires." While it is 
not possible to observe the phenomenon directly, it ap­
pears to be in the nature of a short circuit between the 
cathode and one or more of the anodes. When this 
occurs, the effect is to throw out the a.c. rectifier breaker 
and in some instances the incoming line breaker. This 
immediately extinguishes the arc and the rect ifier goes 
back on the line within ten seconds. In no case has this 
momentary interruption caused any trouble. As the 
rectifiers remain in service these backfires are becoming 
less pronounced, and experience with rectifiers in other 
installations indicates that in the course of a few months 
they will disappear entirely. 
, The rectifying apparatus was manufactured by 
Brown, Boveri & Company of Baden, Switzerland, and 
the American Brown Boveri Company of Camden, N. J. 
The installation was made by Griswold & Company, Ltd., 
of Montreal, while the layout, general engineering and 
building design were carried out by the engineers of the 
Montreal Tramways. The cost of the substation building 
and land, complete with equipm~nt, was approximately 
$140,000. 

Data on Rochester Property Reveals 
Railway's Importance 

EVIDENCE of the important role of a railway indus­
try in the life of a community is seen in the 1926 

activities of the New York State Railways in Rochester. 
These lines purchased materials and supplies totaling 
$843,171 in the city and paid the following taxes: 
$43,729 on real estate, $143,980 on special franchise, 
$7,056 on sprinklin5, $41,078 for snow removal and 
$166,371 for paving. 

There are 1,700 employees on the Rochester lines of 
the New York State Railways-and the payroll annually 
totals $2,841,840. 

(:hicago's Traffic Lights Shine Four Ways 

FOLLOWING nearly a year's experiment with the 
co-ordinated lights installed in the Loop at Chicago, 

the city determined that better results would be pos­
sible if the signals were displayed in all four directions 
and the change was 
effected overnight 
late last year. As 
originally installed, 
each traffic standard 
was designed to ex­
hibit signals in two 
directions on l y, as 
shown in the upper 
diagram. Pedestri­
ans who congregated 
at the curb about to 
cross could not read- · 
ily observe whether 
the traffic s i g n a I s 
were green or red 
unless they looked 
diagonally across the 
intersection. The 
change effected was 
to install additional 
sets of lamps on the 
heretofore blank 
sides of the signal 
units so that now the 
signal is exhibited 
from all four sides of 
each standard. This 
has been found an 
improvement, princi­
pally in the aid of 
pedestrian traffic at 
the intersections. At 
present there is no 
ordinance in Chicago 

-
Typical signal light standard in 

Chicago Loop as it now appears 
changed to shine in four di rec­
t ions 

• : l-~•;Jd;"(ll· i 
- idewalk 

Sf reef Sf r eef 

IJ"I Ir ■ 
Typical street intersection in the Chicago Loop 

The view at left shows the location and direction In which the 
signals were exhibited In the original lns!Jtllatlon. The view at 
right shows the situation after the change tnade by adding lights 
so that the signals would be shown In all four directions, chiefly to 
aid pedestrian traffic. 

compelling pedestrian observance of traffic signals. 
Traffic police are urging observance, however. 

The lamp pedestals were made in standard units so 
that by removing blank plates on the sides and substi­
tuting reflectors, lamps and hoods the new lamps were 
readily installed. 

An article on the co-ordinated lights in the Chicago 
Loop district appeared in the March 27, 1926, issue of 
the JOURNAL. 



Base Plate Joint Developed 
by East~rn Massachusetts Street Railway 

By Frank B. Walker 
Chief Engineer Eastern Massachusetts Street Railway, 

Boston, Mass. 

Some of the special welded rail joints made by the Eastern Massachusetts Street Railway and tested in the 
Riehle machine at the Massachusetts Institute of Technology 

Bending tests show average strength to be approxi­
mately equal to or greater than that of fish plate joint. 
Internal stresses due to heat are eliminated. Cost 
greatly reduced. Repair of broken rails simplified 

I 

E
XPERIMENTS recently made by the Eastern 
:Massachusetts Street Railway lead us to believe 
that a simple rail joint us ing only a single welded 

base plate can be built adequately strong at about one­
half the cost of a fish plate joint. During the course of 
our experiments we have welded and broken in a testing 
machine a large number of joints of various designs. 
Data from these tests are presented in this article for 
constructive criticism and in the hope of encouraging 
experimentation by others . . We .realize, of course, that 
the relative durability of the new and old joints can be 
determined only after actual-installation in track, but 
we feel that the new type has great possibilities. 

Undue importance frequently has been attached to 
strength in a welded rail joint. Nevertheless, strength 
tests are the only quick means of comparing different 
types_. of joints. We know that fish plate joints for 
9-in. grooved girder rail, 7-in. high tee rail and 75-lb. 
low tie rail are strong enough. We have over 110,000 
of these joints in our tracks, and since 1921 we have 
had a breakage of Jess than one joint per 1,000 per year 
on the 9-in. and 7-in. rail. In bending tests with 30-in. 
span, our welded fish plate joints on 75-lb. rail carried 
an average of 80,600 lb. Among the many joints of this 
type on our property failures have been extremely rare. 
Even the weaker joints on old 48-lb., 56-lb. and 60-Jb. 
rails have given us very little trouble. The yearly rate 
of failures of all standard fish plate joints in service 
has been about three-tenths of 1 per cent. Each year's 
record has been better than that of the preceding year. 
We believe, therefore, that the strength developed by the 
present joints may be considered sufficient. 

Although strong enough, the present joints do not 
make efficient use of the available metal. Wheel loads 
on a suspended rail joint cause compression in the head 
and tension in the base. Wheel loads on a supported 

joint cause tension in the head and compression in the 
base. In either type there is little stress in the web. 
The metal in the fish plates, therefore, is poorly placed 
to do its work efficiently. As we nearly always suspend 
our joints between ties, a welded base plate provides 
metal where it will carry the tension most efficiently. 

The use of base plates in addition to fish plates in 
welding joints 'is common practice. We have used them 
from time to time on our system, but we never con-

Base plate joints developed by Eastern Massachusetts 
Street Railway 

At top, 9-ln. grooved g irder r a ll w ith 1-ln. x 7-ln. x 16-ln. plate. 
ln center, 7-in. tee rall with I-In . x 7-ln. x 16-ln. plate. 
At bottom, 75-lb. tee rall with i-ln. x 7-ln. x 16-ln. plate. 
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Seven-inch tee rail joints tested on 20-in. span 
At top, jo int with two ii -In. x 28-in. fi sh plate~ started to yield 

at ~00,000 lb. A t 275,000 lb. d eflection was so g reat that load w as 
removed, leaving a perma nent set. 

A t bo t tom, j o int w ith !-in. x 71 -ln. x 10-in. base plate broke at 
286,000 lb. 

sidered that the strength ad<led by a base plate was 
worth the extra cost. Nor did it seem wise to compli­
cate a joint already strong enough to meet our needs. 
Use of a welded base plate without fish plates, how­
ever, has not been widely tried and we determined to 
experiment with this design in the hope of securing a 
joint of adequate strength and low cost. 

So far our tests seem to indicate that the best joint 
of this sort is one having a base plate ~ in. thick, 7 in. 
wide and 28 in. long or ½ in. x 10 in. x 28 in. with double 
bead welding on adjoining webs and flanges. The 28-in. 

S tandard joints Nos. 18, 19, and 38 with i-in. x 36-in. fish 
plates on 9-in. grooved girder rail failed at an averag e 
load of approximately 274,440 lb. 

Joint on 7-in. tee ra il wi thout base or fish plates broke 
at 177,500 lb . on 20-in. span 

Standard joints Nos. 16, 17, 34 and 35 with 1-in. x 36-in. 
fish plates on 7-in. high tee rail failed at an average load 
of 169,000 lb. 

Joints Nos. 14, 36 and 37 with 1-in. x 7-in. x 16-in. base 
plate on 7-in. high tee rail failed at an average load of 
177,220 lb. 
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GENERAL SUMMARY OF BENDING TESTS 

~-----Load at Yield, Poun<L.1------
Rail Fi•h Plate Joint I 6-ln. BMe Plate Joint 36-ln. B""e Plate 

9-in. grooved girder... 266,300 2◄6.500 
7-in. high tee........ 163,750 177,750 
75-lb. tee... ......... 80.600 110,000 

307)50· 
135,500 

length eliminates two tie plates. Rail heads are kept 
in contact to provide for compression. Together, the 
beading and the base plate take the shear and tension 
caused by temperature changes. 

BASE PLATE JOINT SHOWS STRENGTH EQUAL TO OR 
GREATER THAN FISH PLATE JOINT 

This joint is at least equal in strength to the fish plate 
on 9-in. grooved girder rail and superior to it on 7-in. 
and lighter tee rail. Even in the event of reversal of 
stresses, this type of joint seeins strong enough, as 
indicated by a test wherein a load of 75,000 lb. was 
carried with the joint upside down. Data presented in 
an accompanying table and the photographs reproduced· 
show in detail the results of our experiments. The re­
sults of the bending tests are summarized in the tables 
on this page. 

SUMMARY OF TESTS ON 9-IN. GIRDER RAIL 
Stawiard Joint with 1-Tn. X 36-ln. Welding Bara; Top and Bottom Stam, 

~Load in Pounds-. 

T .. t No. 
18 

19 
38 

Averaee .... 

*Coat 
$5. 59 

5.75 
6.33 

$5.89 

Yield At 
Point Failure 

285,000 287,500 

225,000 
222,700 
266,300 

313,000 
222,700 
27◄,H0 

Remark. 
Broke through plates, at center on 

one aide, through bolt holes on 
other. 

DeHected tt-in. but did not break. 
Broke plates through bolt holes. 

Joint with I-In. X 7-Tn. X 16-ln. Plate Wtldtd to Bau and Web; 
Btu< of J oinl S,am W .Zdtd 

11 
12 
20 

$2.70 
2.70 
2.30 

240,000 240,000 Broke through weiding. Seam• 
292,000 292,700 very light. 
256,800 256.800 Broke rail from joint at head to 

◄ I 1.20 197,100 197,100 

Average.... $2. 23 246,500 246,600 

end of base plate. 
Broke through rail outside of base 

plat~. 

*Coats include all labor and material except rail. 

SUMMARY OF TESTS ON 7-IN. TEE RAIL 
Standard Joinl with 1-Tn. X 26-ln. Welding Bara; Top• and Bollom, Welde,/. 

~Load in Pounds--

Test No. 
16 
17 
34 
35 

*Cost 
$◄. 12 

• ◄. 12 
◄. 18 
4.21 

Average.... $◄. 15 

Yield At 
Point Failure 

I 45,000 159,000 
150,000 177.000 
184,800 184,800 
155,200 155,200 
163,750 169,000 

Remarks 
Did not break. 
Did not break. 
One plate broke at joint. 
Broke through plates at joint. 

Joinl with I-In. X 7-In. X 16-Tn. Plate Wtld,d lo Ba•• and W,·b; 
Btu< at Rail Welded 

I ◄ 
36 
37 

$2.05 
1.5 ◄ 
1. 93 

269,200 269,200 Broke rail from rear joint at head 
134,350 134,350 to near end o! plate at base. 
128,100 128,100 

Average .... $1.8◄ 177,220 177,220 

Joint u•ith 1-Tn. X 7-In. X 36-Tn. Ba•• Plntra 

28 3.48 303,000 362,SOO} De0 II otretched plate 
29 3. 67 312,500 358,000 · 

•Costs include all labor and material exCt'pt rail. 

SUMMARY OF TEST8 ON 75-LB. HAll, 
St,;ndard J <int with 1-Tn. X 2◄-ln. Welding Bars: Top and Bctlam ll'.Zded 

--Load in Pounds--
Yield At 

Test No. *Coot Point Failure 
22 $3. 11 77,600 77,600 
23 3. 11 81,400 81,400 
30 3.13 82,700 82,700 

Average.... $3. 12 80,600 80,600 

Remarks 
Deflected I-in. but did not break. 
Did not break. 
Broke through plates. 

loinl u:ilh 1-Tn. X 7-In. X 16-'n. Plat, ll'tld,d lo Ba.,, a11d Jrcb; 
Btu< of Rail, W ,tdtd 

15 $1.86 124,700 124,700) 

32 I. 49 99,000 99,500 very light (•ingle). 
2r I. 98 120,000 120,400 t Cracked through welding, seam• 

33 I. 9◄ 96,000 97,900 
Average . .,. $1. 82 110,000 110,600 

*Costs include all labor and material except rail. 

Standard joints Nos. 22, 23 and 30 with 9-in. x 20-in. fish 
plates on 75-lb. tee rail failed at an average load of 
80,600 lb. 

The bending tests were made at the Massachusetts 
Institute of Technology by Prof. H. W. Hayward 
and the writer on the 400,000-lb. Riehle machine. 
While in some instances the distance between supports 
was 20 in. and in others 30 in., the data included in 
this articie are for the 30-in. span only, as it appeared 
that the influe»ce of shearing stresses was too great for 
satisfactory results on the 20-in. span. Tests on this 
span, however, showed that the base plate was strong 
enough to break the rail. 

Joints Nos. 15, 21, 32 and 33 with i-in. x 7-in. x 16-in. 
base plate on 7 5-lb. tee rail failed at an average load of 
110,600 lb. 
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Our series of test joints were made with three types 
of rail, 9-in. girder section 104-401, 7-in. high T-section 
91-282 an_d 75-lb. T-section A.S.C.E. Welding was done 
by. this company with the metallic arc, using a :iii-in. 
rod and by the Thomson Research Laboratory of the 
General Electric Company with the hydrogen or shielded 
arc. Eight kinds of joints were made: (1) Rails V'd out 
and welded together without plates; (2) with fish plates 
only; (3) with 6-in. x 6-in. x ¾-in. base plate only; 

Joints Nos. 11, 12, 20 and 41 with 1-in. x 7-in. x 16-in. 
base plate on 9-in. grooved girder rail failed at an 
average load of 246,600 lb. 

( 4) with 7½-in. x 10-in. x ¾-in. base plate only; (5) with 
7-in. x 16-in. x ¾-in. base plate only; (6) with 7-in. 
x 16-in. x ~-in. base plate only; (7) with 7-in. x 16-in. 
x 1-in. base plate only; (8) with 7-in. x 36-in. x 1-in. base 
plate only. No pressure was put upon the rails before 
or during the welding to bring the heads under com­
pression. The short sections of rails were simply laid 
together on ties and the plates welded in the usual way, 
on alternate sides to relieve stresses. 

Two joints on 7-in. tee rail with 7-in. x 36-in. x 1-in. 
base plates were tested. The first had a yield load of 
312,000 lb. and carried a maximum load of 358,000 lb. 
The second had a yield load of 303,000 lb. and a maxi­
mum load of 362,000 lb. These loads are almost double 
those carried by the fish plate joints. and the 16-in. base 
plate type. The results of these two tests lead us to 
believe ·that a 7-in. x 28-in. x ¾-in. base plate joint will 

have adequate strength for all practical purposes. We 
are proceeding with the installation of this type joint 
in our track. 

Some of these joints were made with single and some 
with double beads. The work was done at two locations 
by different welders. This variation was intentional 
in order to secure a wider range of data. Some were 
made with good. and some with poor head contact. 
Welding was carelessly done -on a number of joints. 
Some joints were made with head welds and in others 
the webs of the flanges were welded together. For ex­
ample, one had no welding on the web and was so cut 
that the rails were separated about ¼ in. The head was 
sawed at a slight angle so that there was only a partial 
contact. Others had no head contact when welded, but 
the head gap was later filled in with thin steel inserts. 

It will be noted that in the tests on the standard 

Two joints on 7-in. tee rail with 7-in. x 28-in. x ~-in. 
base plates carried maximum loads of approximately 
360,000 lb. 

fish plate type of joint there were no rail failures, 
whereas on the base plate type a number of the rails 
failed. Failure of the rail itself shows that it is weaker 
than the joint and therefore the rail failures with base 
plate joints indicate that these joints are stronger than 
the fish plate joints which did not cause rail failure. 
As a result of observing the actual tests and the char­
acter of the failures, we believe that they were tension 
failures due to bending, although there may have been a 
combination of bending and shearing. 

Our experiments lead us to the conclusion that the 
base plate joint has great possibilities. In addition to 
the advantage of low cost, it has the added virtue of 
eliminating internal stresses due to heat, a serious fault 
in the welded fish plate joint. Moreover, as a result of 
our tests information has been secured which will en­
able us to repair broken rails with greater confidence 
than was possible heretofore. 

Suggests Eliminating Parking in 
Downtown Grand Rapids 

GRAND RAPIDS, Mich., is considering its traffic 
congestion problems and the important factor of 

parking in the downtown district. Much research has 
been carried on in safety and traffic circles regarding 
the solution of the problem and Safety Director Sinke 
is studying the theory of Fred M. Deane, a business 
man of the city. Mr. Deane's decision is based on the 
belief -that 75 per cent of the automobiles parked down­
town are not needed during the business day·and deprive 
others of valuable space in the crowded area. 



Maintenance Notes 

Street Congestion Increases 
Car Repairs 
BY F. E. GEIBEL 

Assistant Superintendent ot Equipment 
Pacific Electric Rallu-a y, L..os Angeles, Cal. 

WITH additional traffic, the num­
ber of flat wheels on our lines 

has increased considerably during 
the last few years. A high braking 
per cent is desirable in order to pre­
vent accidents. Even with brakes in 
good condition, much depends on the 
speed, condition of rails and motor­
men in keeping down the flat wheel 
expense. 

Traffic congestion has also added 
considerably to control maintenance 
cost. The following of traffic neces­
sitates throwing the controller drum 
on and off many more times than if 
the track were clear ahead. This 
.throwing off of power is usually dur­
ing the acceleration period or at slow 
speeds when the current is high and 
so the burning of contacts is in­
creased. The braking of these high 
currents causes arcing at the contact 
tips and results in heavy renewals. 

Fender expense· is another item 
that has been increased considerably 
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A car clean a day will keep the 
health officer away. 

with street congestion. Frequently 
on our system it is found necessary 
to take off 50 or 60 bent fenders a 
day for repairs. This expense for 
fender repairs amounts to $15,000 a 
year. Another expense is that for 
keeping dash signs in condition. 
These are subject to considerable 

abuse and increased traffic conges­
tion has made repairs necessary at 
more frequent intervals. 

Street congestion also makes it 
necessary to clean cars at more fre­
quent intervals. Daily cleaning is 
now done op our system at many 
points. The general cleaning con­
sists of a thorough washing, both in­
side and out, at which time trucks 
and equipment underneath the car 
are sprayed with paint. 

Chart Shows Progress of Paint Shop Work 

JUST how many cars are in the that day, opposite the number of the 
Waterbury paint shop of the Con- car. This line is continued day by 

necticut Company, what cars they day as long as the car remains in the 
are, and the length of time they have shop. When it leaves, the line is 
been there, can be told by a glance terminated. Bus painting is charted 
at a chart hanging on the wall of in the same way as car l)ainting, on 
the office of W. S. Dixon, division the same sheet. Notations are made 
master mechanic. ·For this purpose to account for any unusual lapse of 
a large sheet of cross-section paper time while a vehicle is in the paint 
is used. Each vertical column rep- shop. When a number of weeks have 
resents a day, and each horizontal passed and the lines on the chart 
line a car. Series numbers of cars have become distant from the car 
are listed at the left. W}ien a car numbers at the left-hand edge, a new 
enters the paint shop a heavy red column is begun in the middle of the 
line is drawn across the column for sheet. This chart not only shows 
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existing conditions in the paint shop, 
but serves also as a permanent record 
of the work done. 

Smooth Surfaces an Aid to 
Tight Bearings 
BY JOHN S. DEAN 

Renewal Parts Engineer \Vestlnghouse 
Electric & Manufacturing Company. 

EaRt Pltti.;burgh, Pa. 

metal fit and a large contact a rea will 
be obtained. 

QUITE commonly loose armature 
bearings in service turn and 

shut off thll oil feed. Operators seem 
to depend entirely upon the keys or 
dowels to keep bearings from turn­
ing and do not give sufficient atten­
tion to the pressed fit that is desir­
able when a bearing is placed in its 
housing. There are a number of rea­
sons why these bearings lose their 
fit in the housing, but the principal 
one is that a· smooth-fitting surface 
is not provided when the bearings 
and housing are first machined for 
installation. 

Of two bronze bearings with fl!'-in. lin­
ing of babbitt for a railway motor 
the one on the left with a poorly 
machined surface will not maintain 
a good fit, while that on the right 
with polished surface will remain 
tight in the shell 

If the surfaces are left rough for 
the press fit the bearing shell may 
be tight when first assembled, but 
after it has been pressed out for re­
pairs the high spots will be sheared 
or torn off and the allowance for 
press fit will be destroyed. Then 
when the bearing is replaced in its 
housing a loose bearing shell will re­
sult. The accompanying illustration 
shows two bearings. The one on the­
left has a rough finish and is an im­
proper job of machining. The one­
on the right has a relatively fine· 
finish with a smooth polish. 

Experience with wheels and gears. 
has shown that if the finished sur­
face of the bore is machined smooth, 
when they are pressed on car axles 
no keys are needed to keep them 
from turning. In order to provide 
the smooth surface desirable many 
railways grind the gear and wheel 
seats in order to get a good tight 
dependable press fit. The importance of machining the 

outside of bearing shells and in the 

inside bore of the bearing seat in the 
housing so as to provide a fine, 
smooth finish cannot be emphasized 
too strongly. This is essential to 
get a tight fit of the bearing and to 
provide the proper initial allowance 
which will permit of frequent removal 
of the bearing shells for rebabbitting 
and reinstallation. With a smooth 
machined surface, a good metal-to- It is the practice of manufacturers 

An Opp ortunity 

First Prize, $200 
Third Prize, $50 

to Serve and Profit 
Second Prize, $100 

Twelve Monthly Prizes, $25 each 

ENTER the ELECTRIC RAiLWAY JOURNAL 
contest at once. Send in as many of your 
maintenance ideas as you like. The JOURNAL 

will pay $5 for each item published, whether it 
wins a prize or not. 

Any employee of an operating electric railway or 
electric railway bus subsidiary may compete for the 
prizes to he given by ELECTRIC RAILWAY JOURNAL 
for short maintenance items. Full information is 
given in the April 16, 1927, issue, pages 700-701. 

The author does not necessarily have to be the 
originator of the idea or device. An article may be 
submitted by several persons or by a department and 
need not be written by the person in whose name it 
is submitted. 

Articles may treat of any maintenance practice or 
device used by any department of an electric railway 
and should be preferably l 00 to 200 words in length 
and accompanied by one illustration. Brevity con­
sistent with a proper presentation of information 
will be given weight in judging articles. In no 
event should they be longer than 400 words with 
more than two illustrations: 

Manuscripts should be mailed to the editor of 
ELECTRIC RAIi.WAY JOURNAL, Tenth Avenue at 
36th Street, New York, N. Y. To be eligible for 

the capital prizes, the envelope must bear a post­
mark dated before Aug. l, 1927. 

In addition, a prize of $25 each will be awarded 
each month, beginning with the May 21, 1927,­
issue. Articles submitted will be published in the 
Maintenance Data Section of ELECTRIC RAILWAY 
JOURNAL, 

If sketches accompany the manuscripts they may 
be in pencil, or blueprints w-ill be accepted. Each 
item submitted should bear the name or names of 
the individual or individuals by whom it is sub­
mitted and to whom awards are to be made. 

The announcement of the winner each month 
will be made in the issue devoted to maintenance 
and construction, the third issue of each month, fol­
lowing the one containing the item. 

The winners of the capital prizes will be 
announced in the Annual Convention Number of 
ELECTRIC RAILWAY JOURNAL, to be published in 
September, l 927. 

Maintenance men,-here is your opportunity! The 
more items you send in the more chances you have 
of winning a capital or monthly prize. Get started 
at once. Articles published in the Maintenance and 
Construction Issue for l\1ay will have the first 
chance to win one of these prizes. 
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of modern railway · motors to ma- lowed by the railways themselves for 
,chine to a smooth finish the outside any work of this nature which they 
-of bearing shells and the bores for do, as it is essential to secure the 
the bearing seat in the housings. maximum metal contact and so re­
This practice should also be fol- tain a good press fit in assembly. 

New Equipment Available 
111~1 

l\lachine-Drivcn Arc W cider 

RAPID extension of the field of 
usefulness of electric arc weld­

ing has induced manufacturers of 
this type of equipment to bring out 
many new and interesting welding 
machines. The accompanying il­
lustration shows a new carbon arc 
welding machine built by the Lin­
coln Electric Company, Cleveland, 
Ohio, which is cooled by water cir­
culating in tubs around the revolving 
table. The machine will weld cir-

Carbon arc welder has cooling tubs 
around the welding work 

cular seams with diameters up to 
12 in. The piece on which the weld­
ing is done may be partially or 
totally immersed in water during the 
welding operation. 

'rhe cooling anangement used was 
de\'eloped to meet the requirements 
when welding high grade alloy steels 
on which the heat disturbance due 
to the welding must be reduced to a 
minimum. For 12 per cent manga­
nese steel the welding may be done 
with the piece totally immersed in 
water and the arc submerged. This 
cooling arrangement is well adapted 
to the welding of manganese steel, 
since the rapid quenching of the mo!-

ten metal gives it the physical prop­
erties expected in 12 per cent man­
ganese steel. The frame and details 
of the machine are all made of welded 
steel. 

Many Improvements in 
Small Milling Machine 

INCORPORATING many novel 
features, the Artisan l\Janufactur­

ing Company, Cincinnati, Ohio, has 
recently placed on the market a 
small universal milling machine, 
with a table travel of 14 in., cross­
travel of 5 in. and knee elevation 
of 11 in. 

The machine, as shown in the il­
lustration, has a self-contained coun­
tershaft mounted on the right-hand 
side provided with single friction 
pulley, which also serves as a brake. 
When belt-driven, power is trans­
mitted directly to the friction · pulley 
from the drive pulley on the line­
shaft, and a ½-hp. motor is mounted 
on a housed bracket bolted to the 
friction clutch pulley. Handle A con­
trols the friction and brake, thus 
enabling the operator instantly to 
start and stop the spindle from his 
regular p9sition. 

A three-step cone pulley carrying 
a U-in. belt is attached to the coun­
tershaft and transmits its power to 
another cone pulley on a jackshaft 
which rotates more than twice as 
fast as the spindle. This jackshaft 
is offset from the spindle and runs 
in bronze bearings. Its speed pro­
duces a high drive-belt velocity and 
gives the spindle more than double 
the amount of torque obtained by 
mounting the pulley directly upon 
it. A sliding backgear, intermedi­
ate of the jackshaft and spindle, pro­
vides six spindle speeds. 

The gpindle has tapered bearings 
and the spindle nose is threaded. A 
feed gear in the rear end of the 
spindle operates through a reverse 
plate, thus providing power feed to 
the table in either direction. The 
reverse plate has gear changes which, 
with the three-step cone feed pulley, 
permit of six feeds. The feed belt 
drives a lower feed cone which is 

swung in a bracket for taking up 
belt slack. This lower feed cone 
drives shaft E, which passes through 
the column and carries a steel 
worm which engages worm-wheel 
B, through which passes feed shaft 
C. Feed shaft C is universally 
driven within worm-wheel B and the 
upper half of universal joint D and 
is provided with a snap socket so 
that it can be attached readily for 
driving either the table or the cross 
feed. The illustration shows the 
cross feed in use, and an adjustable 
dog on the bar seen just below the 
saddle automatically trips this feed 
in either direction. The saddle is 
square-gibbed with narrow guide­
ways having a tapered gib for side­
wise wear. 

The table has a working surface of 
6 in. x 18 in. and may be swiveled 
to a 45-deg. angle. The table feed 
shaft, seen directly back of D, re­
ceives power from it when attached, 

No. 6 Artisan universal 
milling machine 

and an adjustable dog automatically 
disengages the table feed. The 
table feed screw is arranged to re­
ceive change gears for driving a 
dividing head in spiral milling, and 
self-locking micrometer dials, gradu­
ated in thousandths, are provided for 
table, saddle and knee adjustments. 

The machine, without motor, 
weighs 650 lb. and is adapted to light 
toolroom work. The power cross 
feed makes it particularly valuable 
for jig boring. Regular equipment 
includes over-arm, I in. arbor, oil pot 
and necessary wrenches, but a com­
plete line of extra attachments, such 
as dividing head, graduated swivel­
base vise, oil pan, pump and piping, 
is obtainable at slight additional cost. 



Association News & Disc·ussions 

Southwestern Association ::\ieets in 
Historic New Orleans 

President Sawyer and Managing Ditector Storrs of the American 
Association TeJI How to Improve Conditions in the 

Electric Railway Industry 

~~TODAY is a different day in the 
electric railway industry," de­

clared President W. H. Sawyer of the 
American Electric Railway Association, 
speaking before some 500 delegates and 
guests who braved threatening flood 
conditions to attend the joint conven­
tion of the Southwestern Public Serv­
ice Association and the Southwestern 
Geographic Division, N.E.L.A., held at 
New Orleans, La., on April 26-29. 

An appropriate setting for the story 
of today's electric railway situation was 
afforded by the South's picturesque 
Queen City, located within one of the 
very coils of the mighty Father of 
Waters, which is both the city's pride 
and terror. While the great river, 
gorged with the rainfall of 31 states, 
lashed at its confining levees and 
threatened to overwhelm man and his 
works, there was staged before the very 
eyes of the utility men a heroic strug­
gle against the forces of destruction. 
Here, then, was an inspiring setting for 
a stirring call to action which was 
sounded by both President Sawyer and 
Managing Director Storrs in speaking 
before the assembled utilities regarding 
the electric railway industry's outlook. 

CONDITIONS HAVE CHANGED, SAID 
PRESIDENT SA WYER 

"Conditions of today are different 
from those under which we built and 
learned to operate electric railways," 
said President Sawyer. Under these 
conditions there is need for a different 
kind of men; for a different kind of 
thinking. The solution of our many 
problems requires experts-specialists. 
The methods of the past are no longer 
effective. 

"But in the very difficulties of the job 
to be done lies the inspiration for us 
all. We have made some progress-are 
making progress, but we have only 
started. There is in the electric rail­
way industry today an unlimited de­
mand for skill and initiative. Are we 
doing the best job that can be done to 
meet today's changed conditions? Are 
we doing the best we know how to do? 
Are we taking advantage of the prog­
ress made by others and applying to 
our problems the methods which have 
already achieved improvement under 
like situations on other properties ? 
Until we do all these things we are 
not doing today's electric railway job. 
That job requires the best that is in 
us. The very difficulties with which we 
contend afford us inspiration. - . In the 
solution of our baffling problems lies 

the greatest opportunity that was ever 
offered to the men of an industry. 

"Hard luck stories have no place in 
the discussions of electric railway men. 
We make no progress in bemoaning the 
difficulties through which we have 
come or those which lie ahead. The day 
of consoling ourselves with hard luck 
stories has passed. With the coming 

COMING MEETINGS 
OF 

Electric Railway and 
A llied Association, 
May 3-S-United States Chamber 

of Commerce, annual meeting, Wash­
ington, D. C. 

May 6-Americon Electric Rail­
way Association, Metropolitan Sec­
tion, Engineering Societies Building, 
New York City, 8 p.m. 

. May 9-Notionol Conference on 
City Planning, Washington, D. C. 

May 11-12-Central Electric Rail­
way Moster Mechanics' Association, 
meeting, Webster Hall Hotel, Pitts­
burgh, Po., 9 o.m. 

• May 18-19-Central Electric Traf­
fic Association, meeting, Tuller Ho­
tel, Detroit, Mich., 9 11.m. 

May 31-J,me 1-2-Conadion Elec­
tric Railway Association, annual con­
vention, Winnipeg. Men. 

June 6-8-American Association of 
Engineers, annual convention Tulsa 
Okie. ' ' 

June 19-23-lnternetionel Street 
end Interurban Railway Association, 
annual conference, Copenhagen, Den­
mark. 

June U-2S-New York Electric 
Railway Association, annual meeting 
Hotel Champlain, Bluff Point, N. Y'. 

June 29-July 1- Central Electric 
Railway Association, summer meet­
ing, Book-Cadillac Hotel, Detroit 
Mk~ ' 

_June 3~-July }-Tramways end. 
Light Re1lweys Association annual 
meeting, Beth, England. ' 

July 21-29-Association of Equip­
ment Meo, Southern Properties 12th 
semi-annual meeting, Atlante, Ge. 

Oct. 3-1-Americon Electric 1.loil­
way Association, annual conv~ntion 
end exhibit, Public Auditorium 
Cleve)ond, Ohio. Exhibits open Oct'. 
I et noon. 

of this new day our eyes are turned to 
the front and there is courage and hope 
in our hearts. Electric railway trans­
portation has come through a fire of 
adversity which has tested the very 
core of the industry. Despite all of our 
difficulties; all of our burdens and all 
of the obstacles to progress which still 
lie in our path, one incontrovertible fact 
stands out above everything else. The 
very life and progress of modern com­
munities depends on the provision of 
adequate and efficient public transporta­
tion. . In the foundation-shaking test 
to which present transportation agen­
cies have been subjected nothing has 
been found to take the place of the 
electrically propelled rail-borne car for 
moving masses of people rapidly and 
efficiently between their homes and 
their occupations. 

"1:ransportation is a vital community 
requirement. The roots of our indus­
try are buried deep in the foundation 
of community prosperity and growth. 
We have cause to be proud of our jobs 
an? _have every reason for throwing our 
spirit and our energy into the work of 
keeping abreast with the march of 
progress. Conditions are changing­
yes, ch_anging, not yearlr or monthly, 
but daily. We are pubhc servants in 
the_ true sense of the term and by dedi­
catmg ourselves to the community's in­
terest we aspire to that greatest of 
achievements-the service of mankind. 
The electric railway industry must and 
will go forward." 

Utility men, power and light as well 
as railway, were urged by President 
Sawyer to take an interest in the elec­
tric railway situation because of its re­
lation to community development and 
consequently to the growth of their own 
business. An abstract of Mr. Sawyer's 
address before the joint session will be 
published in a later issue. 

In direct line with the same thought 
Mr. Storrs said that electric railways 
are becoming convinced that they can­
not sell 1910 service in 1927. 

"The success of the industry " he 
"d "d ' sai _,. epends on attracting enough 

add1t1onal revenue over the minimum 
which comes from necessity riding to 
put transportation on a profitable 
basis." 

MODERNIZATION IN ALL LINES URGED 
BY MR. STORRS 

Mr. Storrs joined with President 
Sawyer in urging modernization of 
equipment, methods and thought. He 
urged upon railway men their re­
sponsibility for taking the lead in the 
study and relief of traffic congestion. 
As the representative of 75 per cent of 
the people who use city streets he held 
that the transportation company must 
provide talent and initiative for joining · 
with public and civic representatives in 
the relief_ of the serious situation 
brou~ht a~out by growin·g '_traffic con­
gestion. An abstract of Mt: Storrs' 
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address before the joint session of the 
two associations will be published in a 
latter issue. 

A tribute to the efficiency and spirit 
of co-operation displayed by the New 
Orleans Public Service Company was 
paid by Mayor A. J. O'Keefe of New 
Orleans in welcoming the utility men 
to the city. In responding, J. F. Owens 
said that the issue of the hour in 
American business is that of protect­
ing private initiative by keeping gov­
ernment out of business. W. S. Vivian, 
Middle West Utilities Company, held 
that the Utilities should act in meeting 
the question of public ownership before 
it becomes an issue in the public mind. 
"After a subject of this kind becomes 
an issue," he pointed out, "there is a 
tendency to discredit what is said." 

Activities of the two associations dur­
ing the year were outlined by Harold E. 
Borton, president Southwestern Public 
Service Association, and H. B. Flow­
ers, president Southwestern Division 
N.E.L.A. Mr. Flowers in his address 
also took occasion to emphasize the im­
portance of refuting the theories of 
public ownership advocates and of 
adopting a vi1?orous policy of combat­
ing this threatened menace to the con­
tinued development of the Utility in­
dustry. 

In the absence of Chairman W. H. 
Burke, Pas~Chairman W. W. Holden, 
superintendent transportation lines, 
San Antonio, presided at the railway 
sectional meetings. The program was 
divided into general subjects of out­
standing importance, each being cov­
ered by prepared discussions and com­
ments from the floor. The subjects 
were as follows: "Telling the Trans­
portation Story (a) To the Employee; 
(b) To the Public"; "Traffic Control"; 
"Modernization of City and Interurban 
Equipment." A supplementary report 
covering the discussion of these sub­
jects will be published next week. A. B. 
Paterson, vice-president New Orleans 
Public Service Company, was elected 
chairman of the railway section for 
the ensuing year. 

Meeting Postponed 

DUE to the recent death of the 
president of the Pennsylvania 

Street Railway Association, Jilson J. 
Coleman, the executive committee has 
decided to postpone to a later date 
the annual meeting of the association 
which was planned to be held in Scran­
ton the early part of May. The date 
of meeting will be decided at the next 
meeting of the executive committee. · 

H. L. Mitchell, president of the West 
Penn Railways, Pittsburgh, has been 
appointed president of the associa­
tion to fill the unexpired term of Mr. 
Coleman. 

Plans for U. S. Chamber of 
Commerce Meeting 

F OLLOWING the usual plan, the 
fifteenth annual meeting of the 

Chamber of Commerce of the United 
States, to be held in Washington next 
week, will be divided into groups. Mon­
day will be devoted to general sessions 
of the National Councilors. Tuesday 
there will be 11 general session begin-

ning at 10 a.m. At 1 p.m. there will 
be a series of group luncheons with dis­
cussions on agriculture, civic develop­
ment, finance, insurance and manufac­
turing. At 8:20 p.m. there will be a 
general session held jointly with the 
Third Pan-American Commercial Con­
ference, at which the President of the 
United States will be the principal 
speaker. • 

Wednesday morning there will be a 
general session beginning at 9:40, de­
voted to business problems from the 
viewpoints of the various sections of 

the country. At 1 p.m. there will be a 
second set of group luncheon meetings, 
the topics being domestic distribution, 
foreign colllmerce, transportation and 
communication, and natural resources. 
The annual dinner will be held at 7:30 
p.m. Secretary of Commerce Herbert 
Hoover will give the address. 

Thursday morning at the concluding 
general session reports from the vari­
ous sections will be presented, following 
which there will be the usual business 
of the session and election of officers 
fo1· the ensuing year. 

American Association News 

Heavy Electric Traction 

PROGRESS reports on the various 
assignments were considered at a 

meeting of the committee on heavy 
electric traction of the Engineering As­
sociation held in New York on April 
28. Members present were H. F. 
Brown, chairman; A. H. Armstrong, 
J. M. Bosenbury, Morris Buck, W. L. 
Barclay, Jr., representing H. W. Cope, 
A.H. Daus, J.C. Davidson, J. H. Davis, 
E. P. Chase representing J. V. B. Duer, 
H. H. Febrey, J. 0 . Madison, M. W. 
Manz and L. S. Wells. 

Standards will be reviewed by a sub­
committee of which Mr. Wells is chair­
man. This will include catenary con­
struction as distinguished from the 
lighter type used for trolley roads. It 
was agreed that Mr. Wells will confer 
with other committees also concerned 
in this work. 

Considerable discussion occurred on 
the subject of track and third-rail 
bonds. It :was proposed to send out a 
questionnaire to obtain information from 
which can be made a classification that 
may lead to a subsequent standard of 
bonds of this general ·type. Several 
suggestions were made regarding ad­
ditional subjects for study by this sub­
committee and it was agreed that these 
will be looked into for possible inclu­
sion in the annual report. 

An expression of opinion on the sub­
ject of the bibliography on heavy elec­
tric traction was considered. In a let­
ter ballot the members were strongly 
in favor of obtaining the co-operation 
of the New York Public Library, which 
has made a proposal for the publica­
tion of the material without cost to 
the association. After considerable dis­
cussion it was voted to recommend to 
the executive committee that the 
library's pronosition be accepted. 

Mr. Armstrong reported for the sub­
committee on branch line electrification. 
His sub-committee is obtaining mate­
rial for a tabulation of costs of gas­
electric rail cars and locomotives, which 
will be submitted at the next meeting 
of the committee. 

A written report of the committee on 
train operation with articulated trains 
was presented by Mr. Daus. This shows 
information on the latest articulated 
units in the United States and abroad. 

Information is being collected for 
the tabulation of electrified steam rail­
road mileage and electric locomotives 

by Mr. Cope's sub-committee, and it is 
planned to have the material in the 
hands of the members before the next 
meeting. 

The next meeting of the committee is 
planned for the second week in June, 
the place to be decided on later. 

Noise Reduction 

SPECIAL Rolling Stock Committee 
No. 9 on reduction of noise in car 

operation held a meeting at Springfield, 
Mass., on April 14, 15 and 16. Reports 
as to future plans and progress were 
outlined and a test was made on the 
new Springfield car. Members present 
were H. S. Williams, chairman; C. 
Bethel, N. R. Brownyer, C. A. Burleson, 
F. L. Hinman, T. H. l\Unary and H. L., 
Rogers. 

In connection with the development 
of the noise measuring apparatus, con­
siderable time has been spent on de­
velopment of the condenser type of 
sound pick-up. The construction and 
adjustment were of such minute propor­
tions that the apparatus did not lend 
itself readily to portability. In order to 
overcome this it was decided to use a 
magnetic type of loud speaker for the 
pick-up. Difficulty was also experienced 
with the previous apparatus using the 
micro-ammeter and it was considered 
highly desirable to use a recording type 
instrument instead of an indicating 
type. The apparatus was changed to 
use a hook-up which permits the use of 
a recording voltmeter to register the 
amplitude of the sound vibrations. 

Tests which were begun last year and 
considered tentatively in last year's re­
port are to be run through to comple­
tion. It is expected that the final re­
port will contain information on gear 
noise. 

The committee discussed new devel­
opments which }lave been put forward 
towards the reduction of noise in car 
operation, the most comprehensive be­
ing the truck designs of the Spring­
field car and that used at Joliet, Ill. 
Other suggestions made were for noise 
reduction. These included carrying the 
entire motor weight on springs, use of 
rubber supports in which the rubber is 
vulcanized between two steel bushings, 
resilient steel wheels, development of a 
composition brakeshoe, bolting material 
to the web of wheels, and use of full 
elliptic springs with cast-on blocks in­
stead of the bolted scroll ends. 



The News of the Industry 

Advance of 1 ½ Cents for Eastern 
Massachusetts l\len 

A new working agreement has been 
made between the public trustees and 
the employees of the Eastern Massa­
chusetts Street Railway, Boston, Mass., 
effective on May 2 for one year, under 
which the employees are to receive 
H cents an hour increase in the basic 
wage rate of 62~ cents. 

The blue uniform men, on the other 
hand, agree not to ask for time and 
one-half for work performed on snow 
plows, which was awarded them last 
year by an arbitration board of which 
Judge John C. Leggat was chairman. 

The 5-cent differential for one-man 
car operation remains the same. More 
than 95 per cent of the blue uniform 
work is performed on one-man cars. 

Under the 1926 award, the blue uni-­
form men receive 8§ hours pay for 
eight hours work, but now the com­
pany promises it will make as many 
straight eight-hour runs as practicable 
and reasonable and the men agree that 
they will operate them with no demand 
for pay for work not actually per­
formed. 

With the understanding that runs of 
eight hours and fifteen minutes will be 
kept down to a minimum, the men fur­
ther agree to operate them without 
demand for time allowance. 

Seniority rights for blue uniform men 
which continued for six months after 
layoff will be extended to one year. In 
all other essential respects the present 
contract is renewed. 

The new agreement was reached 
after a series of conferences between 
the company's labor representative and 
the wage committee of the carmen's 
union, composed of William 0. Mc­
Gowan of Brockton, John F. O'Brien 
of ·Lawrence and Thomas J. Powers of 
Lowell and John H. Reardon of Worces­
ter, chairman of the executive commit­
tee of the International Carmen's 
Union. 

By referendum vote the negotiations 
have been approved by the local unions 
in Lowell, Lawrence, Haverhill, Salem, 
Lynn, Chelsea, Melrose, Woburn, 
Quincy, Weymouth, Brockton, Taunton 
and Fall River. 

New Fare Scheduled for 
Kansas City 

William G. Woolfolk, president of 
the Kansas City Public Service Com­
pany, Kansas City, Mo., on April 18 
filed with the Public Service Commis­
sion application for authority to rear­
range the schedule of fares charged by 
the railway in Kansas City, to make the 
schedule conform to promises in connec­
tion with the new franchise. The appli­
cation asks that the commissioner 
authorize the new schedule so that it 
will become effective May 1. 

The present schedule is 8 cents cash cents or fifteen tickets for $1; children 
fare, two tickets for 15 cents, seven less than eight years old, free; between 
for 35 cents, with one-half of these the ages of eight to twelve years old, 
rates for children between the ages of 4 cents for single fares; four tickets 
eight and twelve and children less than for 15 cents; ten tickets for 35 cents 
eight years old free. The new schedule and thirty tickets for $1, with two 
as provided in the ordinance is a single children without tickets to be carried 
cash fare for adults of 8 cents, two at the price of one single cash fare for 
tickets for 15 cents, ten tickets for 70 an adult. 

Survey of Transportation Situation 
in Chicago 

Prospects of Immediate Consolidation of Chicago Transit Systems 
Denied by Company Officials-Effect of Home Rule 

and Terminable Permit Uncertain 

R UM ORS current in the local press 
on April 25 that agreements had 

been reached between the new city 
administration in Chicago and local 
traction official s for immediate consoli­
dation of the surface, elevated and bus 
lines on the basis of indeterminate 
franchises were later denied. 

Leonard A. Busby, the Chicago City 
Railway president, asserted that "we 
have no oral agreement or understand­
ing of any kind with any one regarding 
a settlement of the traction question." 
He said: 

'\Ye are in faYor of a unification of these 
properties and enabling legislation which 
will authorize the city to grant a modern 
type of franchise to permit a consolidation. 
but so far as I know no attempt to draft 
or submit legislation of this kind has been 
made at the present session of the State 
Legislature. 

The steady rise in priees of traction 
securities since the election of Mayor 
Thompson is probably responsible for 
the circulation of these misleading re­
ports, city and company officials believe. 
A recent tabulation of market prices 
reveals that first mortgage bonds of the 
Chicago City Railway which sold on 
Feb. 1, the date of franchise expira­
tion, at 76, and on April 6, the day after 
election, at 78~, are now selling at 85. 
Chicago Railways series A bonds in the 
same period have gained nearly seven­
teen points, or from 53¼ to 70. 

MAYOR SAID TO DESIRE QUICK 
SETTLEMENT 

Evidence that the new Mayor desires 
a quick settlement of the problem is 
found in his campaign addresses and 
subsequent statements. Although his 
advocacy of home rule is quite well 
known, at no time since the recent 
mayoralty contest was begun has he 
announced any definite or constructive 
transit program. In his inaugural 
address on April 11 the Mayor merely 
reiterated his campaign pledge to give 
his very best thought to the matter and 
intimated he would have something 
further to say in a later communication 
to the City Council. 

In the meantime, however, the Mc-

Cluggage and Durso bills, the former 
providing for the return of utility con­
trol from the state commission to all 
Illinois cities over a certain population 
and the other for local control in the 
city of Chicago, have been sent to a sub­
committee by the General Assembly at 
Springfield after discussions lasting 
several months. The measures were 
vigorously opposed by representatives 
of the steam railroads and public utility 
companies of the state. The shelving 
of the two hills undoubtedly means 
that no further action will be taken in 
the matter during the present session 
of the Legislature. Defeat of Mayor 
Dever, who was a leader in the fight for 
home rule, and the failure of Chicago 
voters to approve the home rule 
proposition, together with the natural 
assumption that the new Mayor was 
unfavorable to home rule, are said to 
be the reason for the Legislature's sud­
den decision to sidetrack the bills. 

Concern over the outcome of the Chi­
cago mayoralty election, as in the case 
of the home rule bills, is also reported 
to have been responsible for the long 
delay in the presentation of a termi­
nable permit bill in the Legislature at 
Springfield. The committee appointed 
to investigate the subject of inde­
terminate permits made its report to 
the Senate several months ago after an 
extensive junketing -trip. The report 
dec;:lared that sentiment for such a 
policy was distinctly favorable wher­
ever it had been tried out. Several 
members of the committee from the 
House of Representatives, however, de­
clined to sign the report. 

Inasmuch tis home rule and the 
terminable permit legislation were 
regarded as the very essence of the 
negotiations for a successful traction 
settlement at the time the matter was 
dropped by the local transportation 
committee of the City Council last 
February, doubt is now being ex­
pressed as to the course of action the 
City Council will take. At the present 
time the city has no power to issue a 
terminable permit to the surface lines 
or bus lines, and power to consolidate 
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these lines, together with the elevated 
lines, into a single vast system and to 
bring them under local regulation must 
also be obtained from the Legislature. 
The various plans which are still pend­
ing before the transportation commit­
tee are (1) the Lisman pliln, sponsored 
by F. J. Lisman and associated New 
York banking interests, involving the 
Chicago Surface Lines and based on a 
twenty-year grant; (2) the consolida­
tion plan, advocated by the former 
lHayor and providing for a consolida­
tion of surface and elevated lines on 
the basis of a terminable permit and 
home rule, and (3) the proposal made 
by the Chicago l\lotor Coach Company, 
which provides for substitution of buses 
for street cars in exclusive city-wide 
service. The two first plans are now 
in the form of tentative ordinances. At 
the last meeting held by the committee 
the companies were asked to agree 
among themselves on a plan of merger 
or working agreement with unified 
service and universal transfers. 

While the city is awaiting action by 
the new Mayor and the local trans­
portation committee, which is again 
headed by Joseph B. McDonough, the 
original Dever appointee, the date of 
expiration of the six months extension 
of Chicago Surface Lines franchises 
draws rapidly onward. Only a little 
more than twelve weeks remains for 
them to run. If no agreement is 
reached or ordinance passed before the 
extension lapses, on July 31, there will 
arise the question of valuations and 
many other important matters. 

At the present time Samuel Ettelson, 
newly appointed Corporation Counsei, 
is making a study of the various trac­
tion plans, including subway construc­
tion projects, the result of which will 
be submitted to the Mayor on his re­
turn from New Orleans next week. 

St . Louis Resists Higher Fares 
That the operating costs of the 

United Railways, upon which is based 
the petition for a straight 8-cent fare 
in St. Louis, will be materially lowered 
when the system emerges from receiv­
ership and the properties return to 
private management is contended by 
the city, which is resisting before the 
Missouri Public Service Commission 
Receiver Wells' latest application for 
higher fares. The city's protest against 
the higher fare was filed with the com­
mission by City Counselor Muench on 
April 22. The petition of the city 
points out that the United States Court 
has ordered the sale of the company's 
properties on May 25. 

Receiver Wells also seeks to have the 
valuation for rate making increased 
from $51,781,348 to $75,000,000 and 
claims that an 8 per cent return should 
be permitted. The present income 
permits only a 3.3 per cent return on 
the $75,000,000 and only 4.27 per cent 
on the $51,781,348 valuation. The city 
is also opposed to the $75,000,000 val­
uation. It contends also that the city 
car riders should not he forced to carry 
the burden for unprofitable operations 
in St. Louis County; that the annual de­
preciation charge of $1,500,000 is exces­
sive by at least $300,000; and that the 
insurance reserve set up by the com­
pany is unduly burdensome. 
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Change in Control Said to Impend 
in Oakland 

Change in the control of the Key 
System Transit Company, Oakland, 
Cal., looms as the result of the election 
of two new directors at a meeting held 
on April 22. The new directors are 
A. J. Lundberg and Gustav Epstein. 
They replaced A. Crawford Greene and 
B. H. Dibblee, elected at the annual 
meeting a month ago. 

Messrs Lundberg and Epstein arc 
members of the investment firm of J. 
Barth & Company, large stockholders 
of the Key System. Barth & Company 
were unrepresented on the board up to 
last November, when H. C. Clayburg 
was elected a director. It is hinted that 
the members of this concern will now 
play a prominent part in guiding the 
financial destinies of the railroad. The 
size of the executive committee has 
been increased from five to seven mem­
bers so as to include Messrs Clayburg 
and Lundberg. 

Stock of the Key System has been de­
clining steadily in the market during 
the last year, especially the prior pre­
ferred and the preferred. Moreover, the 
quarterly dividend on prior preferred 
has been passed. In announcing the 
decision of the directors to skip. this 
dividend President Lester S. Ready 
stated: 

It has been the aim and hope o! di­
rectors and the management that this would 
not be necessary. but the condilions that 
have developed during the past year have 
convinced them that the best Interests o! 
the company and o! the stockholders wlll 
be served I! this action Is taken. 

Mr. Ready cited as factors in the 
present financial status of the company 
the $400,000 annual increase in opera­
tion expenses through the higher wage 
award made by the arbitration commit­
tee a year ago; the expenditure of $6,-
000,000 for capital additions and bet­
terments in 1925 and 1926 and the fail­
ure of the new revenue provided 
through an increase in railway and 
trans-bay ferry rates to meet the higher 
operating expenses and cost of im­
provements. In a statement made by 
him Mr. Ready said: 

It was contemplated that !allowing the 
Increase In rates some loss o! passengers 
would result, but It was expected that 
within a few months the traffic would 
recover, especially In view o! the added 
track !aclllties and Improvements In track 
and equipment. 

To date the passenger traffic, due to ma­
terial Increase In ownership and use or 
automobiles, has not Increased to an extent 
to ot'!set the added costs. ln addition a 
temporary depression o! gross revenue has 
occurred during the first three mnnths o! 
1927, owing to the more than normal 
raln!all. 

Rumors are rife in San Francisco 
that the Hill interests arc maneuver­
ing to get control of the Key System as 
part of their transcontinental system 
and make their terminal in the Key 
mole. These reports, however, are con­
tradicted by statements that the Key 
and the Southern Pacific are shortly to 
merge so as to eliminate present costly 
duplication of service. 

Surveys with this object made by 
engineers are now being studied by the 
officials of both roads. An announce­
ment centering around the Key and 
Southern Pacific lines seems certain in 
the near future. 

In the meantime the Key officials are 
making plans for formal application for 
a higher fare. Hearing on this matter 
will come tip before the Railroad Com­
mission on l\lay 10. At this hearing it 
is likely that there will be a hot fight, 
as John L. Davie, Oakland Mayor, who 
is none too friendly to the Key Sys­
tem, has just been re-elected for an­
other four-year term, defeating Frank 
Colbourn. The latter was a member of 
the arbitration committee that awarded 
the car men of the Key System a higher 
wage in 1925. 

Traction Settlement Looms 
Again in Toledo 

Action looking toward a settlement 
of the railway difficulties in Toledo, 
Ohio, may be sought before the voters 
at the primary election in August. De­
mand to this end has been made in 
conferences between officials of the 
Community Traction Company and rep­
resentatives of the city administration. 
Recent discussion indicates that action 
must be taken on the contention of the 
Street Railway Board of Control that 
between $2,000,000 and $3,000,000 must 
be written off the capital value of the 
company to take care of abandonments, 
obsolescence and correct some of the 
evils in valuation adopted under the 
Milner plan. Concessions in the way of 
power rates are to be asked in return 
for a monopoly of bus and railway 
service. Following the Riggs survey 
two years ago an effort was continued 
to draft a new franchise keeping the 
salient factors of the Milner plan but 
correcting many of its defects brought 
to light in six years of operation. 

The result of these negotiations be­
tween attorneys from the New York 
office of Henry L. Doherty & Company 
and the city law director was unfavor­
able to the Board of Street Railway 
Control, which has had direct contact 
with the operations during the entire 
life of the Milner franchise ordinance. 
Since this stand was taken negotiations 
have been intermittent, with conditions 
getting worse. 

The city has a program of about 
$3,500,000 of new paving and recon­
struction of streets which involves the 
traction company at several points. 
The Board of Control has asked for 
revision of power rates, new bus lines 
and extensions, and in the meantime 
the company has continued to lose busi­
ness to private automobiles and compet­
ing independent bus lines. 

After weeks of effort to arrive at a 
decision Service Director William B. 
Guitteau has had legislation introduced 
in the City Council providing for the re­
paving of St. Clair Street in the down­
town district by the city if the railway 
refuses to go ahead with the work in­
side of 60 days. Abandonment of this 
stretch of track was recommended as 
a part of the Riggs plan, but J. Frank 
Johnson, general manager, says the 
abandonment can come only as a part 
of the general plan. 

Before the City Council are three or 
four plans for complete bus service for 
the city and it is believed that they con­
stitute one way out of the tangle in the 
event the railway situation is not 
brought to a settlement in a few 
months. 
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Wiring Havoc in New York 
Subway 

Fire broke out on the afternoon of 
Sunday, April 17, in the new subway 
under construction by the city of New 
York under Eighth Avenue. The· fire 
started at 36th Street, damaged cables 
and subway construction to an extent 
estimated by the builders at $500,000 
and a lmost completely stopped tele­
phone and light and power service in a 
large section of t he mid-town business 
a rea. Police and fire signals were put 
out of commission, and grave hazards 
faced the firemen who poured water 
into the excavation. 

For three hours or more several large 
hotels were depr ived of utility service, 
newspaper offices were hampered, at 
least one hospital was without elec­
t ricity, and trolley service was some­
what crippled. Despite the f act that 
it was Easter Sunday, wiremen and 
other ut ility workmen were recruited 
f rom the forces of the telephone and 
light and power companies from all 
over the city and contiguous territory 
t o repair damage and restore service, 
and the torn-up and undermined streets 
beneath which the new subway is to 
run showed even more sub-surface ac­
tivity than on weekdays. 

On Monday morning the fire broke 
out again with even worse results than 
the day before, paralyzing 15,000 tele­
phones, darkening tens of thousands of 
electric light bulbs and stopping ele­
vators throughout the district between 
34th and 38th Streets and Seventh and 
Ninth Avenues. The disruption of tele­
phone, light and power service halted 
business activities in the district almost 
as completely as if that zone had been 
visited by an extensive disaster. All 

. electric power was cut off from a 
twelve-story department store covering 
most of a city block. Many business 
places shut down for the day or closed 

Fire in the Eighth Avenue subway gave New York firemen a hard fight 

early, and it was estimated that twenty 
t housand worker s wer e f orced to be 
idle. In the section affected is housed 
a large part of the garment industry 
of the city. When night fell residents 
in side streets had t o r esort to oil lamps 
and candles and watchmen of loft build­
ings carried lanterns and flashlamps. 

The New York Edison Company 
made final connections of feeder cables 
sufficient to carry full-capacity load of 
100,000 kw. late on Tuesday evening, 
and when the business buildings were 
opened on Wednesday morning ther~ 
was energy for elevators and electric 
lights in all establishments, but many 
buildings were still cut off from tele­
phone communication. 

New Franchise Sought in 
Sandusky 

A franchise to take the place of the 
one that expired nearly a year ago was 
submitted to the City Commission of 
Sandusky, Ohio, on April 18 by F. W . 
Coen, president, and L. K. Burge, 
vice-president and general manager of 
the Lake Shore Electric Railway. The 
draft was discussed behind closed doors 

and its provisions were withheld. It is 
understood, however, that it makes pro­
vision f or a fare higher than 5 cents. 

"Making Transportation Pay" 
"Making Transportation Pay" is the 

title that has been . chosen this year 
for the digest of the presentations 
made by electric railways in 1926 for 
the Charles A. Coffin prize. This title 
was selected because it epitomizes the 
present trend of managerial thinking. 
The book shows that transportation is 
being made to pay and how it is 
being done. 

Complimentary copies are being sent 
to a selected list, including public 
utility commissions, investment bank­
ers and public and college libraries, a s 
well as members of other organizations 
interested in the electric railway in­
d"(lstry. A limited number of extra 
copies of the book are available to 
others at the cost price of $2. 

This is the fourth volume of the 
series of "Electric Railway Practices" 
issued since the establishment of the 
award by the Charles A. Coffin Foun­
dation. 

view of the second fire shows great patches of planking torn up 
and temporary electric cables installed 
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Transportation Tied Up 
in Peterboro 

Peterboro, Ont., is being supplied 
with transportation service by a local 
cartage company. The Peterboro 
Radial Railway, operated·by the Hydro­
Electric Power Co!11mission of Ontario,· 
has been closed smce March 31. The 
city and the commission were unable to 
come to terms on a price for the util­
ities. The commission placed a price 
of $576,000 on the gas and railway 
utilities and the City Council countered 
with an offer of $150,000. It is desir­
able to sell the railway, the commission 
declared, because it is losing $50,000 
a year, an amount borne by all hydro 
municipalities in the Central Ontario 
System. The railway is valued at $475,-
000, and if it is junked, which to scime 
seems probable, this loss will have to 
be absorbed by the other hydro munici­
palities in the system. 

Meanwhile the city is handicapped by 
lack of transportation and a further 
difficulty was encountered when the 
Mayor announced that the Hydro com­
mission's contract with the Gotfredson 
Bus Corporation did not expire until 
May 20. 

Bill Against One-Man Cars 
Lost in Tennessee 

One-man cars are to continue ;to 
operate in the cities of Tennessee due 
to the action of the House of Rep­
resentatives in rejecting the bill offered 
by various delegations of the larger 
cities which would have prohibited their 
usage in all cities of 30,000 population 
or over. The Knoxville delegation, 
backed by the smaller counties, opposed 
the bill and in rejecting an amendment 
to permit the cars in all towns under 
30,000 population brought about the 
defeat of the hill. 

--------
Summer Excursion Rates 

Announced by South Shore 
Anticipating a large volume of sum­

mer travel to Indiana Dunes State 
Park, newly created reservation, the 
Chicago, South Shore & South Bend 
Railroad will provide low week-end 
rates from Chicago. The round trip 
rate to Tremont, park gateway, will be 
$2; to Miller, $1.50, and to Wilson, 
$1.75, the two latter places also being 
popular with summer visitors to the 
Dunes. The tickets sold -:>n this basis 
will have a return limit three days fol­
lowing date of sale. The South Shore 
Line is the only line providing regular 
service to these Dunes points. 

Tract on Courtesy Bristles 
with Interest 

"Our Part in Public Service" is the 
title of a handsome vest pocket booklet 
on public relations issued by the Nash­
ville Railway & Light Company, Nash­
ville, Tenn. 

The booklet has been distributed to 
1,400 employees. It covers every phase 
of public relations work, both in the 
operating and electric accessories field. 
In a modest preface, J. P. W. Brown, 
vice-president, explains that while the 
principles set forth are not new, having 
been discussed in employee group meet-

ings, nevertheless they are essential to 
the company's success. 

The text matter of the little code of 
principles bristles with interest and 
attacks many new phases of contacting 
with the public. Of outstanding signifi­
cance are the paragraphs devoted to 
definition of courtesy, telephone speech 
and the opportunities for public service. 

News Notes 

Interurban Lowers Wages.-A reduc­
tion of 10 per cent in wages of all offi­
cials and employees of the Buffalo & 
Erie Railway has been ordered, effective 
May 1. This company operates an ·in­
terurban between Buffalo, N. Y., and 
Erie, Pa. 

Adjustment Department Formed.-A 
new department of the Kansas City 
Public Service Company, Kansas City, 
Mo., has been formed. It is known 
as the adjusting department. It re­
places the old claim department of the 
company. The new department is under 
the supervision of Arthur T. Bagley, 
who will be superintendent of personnel 
and manager of this department for the 
company. 

Reprints of Interview. - "Three 
Classes of Service," which appeared in 
the ELECTRIC RAILWAY JOURNAL, issue 
of Feb. 26, 1927, has been reprinted in 
pamphlet form. The number now in 
circulation is 85,000. The article was 
an interview by Charles Gordon, editor 
of the ELECTRIC RAILWAY JOURNAL, 
with T. E. Mitten. 

Seeks Ten-Cent Fare. - A petition 
was presented recently to the City 
Council of Ames, Iowa, by the Fort 
Dodge, Des Moines & Southern Railway 
calling for a 10-cent fare on cars and 
buses operating between the loop dis­
trict and Iowa State College. 

Would Provide Study of Transit 
Needs.-A bill to create a special com­
mission to study the city's transporta­
tion needs, particularly a rapid transit 
system, will be presented at once to the 
new St. Louis, Mo., Board of Aldermen. 
Samuel L. Wimer, chairman of the 
special committee on rapid transit of 
the old board, will be sponsor for the 
new measure. 

Official Credited with ldea.-The re­
bate slip for passengers who inad­
vertently or accidentally drop more 
change than is necessary in the John­
son fare boxes is being used effectively 
on the lines of the Southern Colorado 
Power Company in Pueblo, Col. The 
details of the idea, reference to which 
was made in the ELECTRIC RAILWAY 
JOURNAL, issue of April 9, 1927, page 
669, were worked up and carried out 
by W. C. Porter, superintendent of 
transportation. ' 

Facts on One-1\lan Car Operation.­
The Toronto Transportation Commis­
sion, Toronto, Ont., has recently pub­
lished in the daily newspapers a series 
of announcements presenting data on 
the one-man cars. Publishing such in­
formation is in line with the practice of 
the commission of taking the public 
into its confidence in all important de-

velopments in regard to the system. 
The purpose of the announcement was 
to correct any false impression and to 
win the pablic over to use the rear exits 
of the "treadle" cars and otherwise 
co-operate with the operators by us­
ing the car so that the service they 
provide might be convenient and effi­
cient. 

One-!\lan Car Senice Extended.­
Cars on all the lines of the Valley Rail­
ways, Harrisburg, Pa., are run now on 
tl.e one-man basis, following the exten­
sion to two lines on April 18, and part 
of a third line which formerly had two­
man operation~ 

Would Elect and Not Appoint Mem­
bers.-A bill has been introduced in the 
Wisconsin Assembly providing for the 
election of Railroad Commission mem­
bers instead of their appointment by 
the Governor, as is the case now. The 
bill states that at the general election 
on April 1, 1928, the voters shall de­
termine by referendum whether or not 
Railroad Commission members shall be 
elected by the people. 

Seeks Ten-Cent Rate on New Line.­
The Public Service Railway will provide 
bus service for the lower east side of 
Union City between Hoboken and 
Grantwood, N. J., if the City Council 
of Hoboken agrees to a 10-cent fare for 
the run up the viaduct the same as on 
the Hillside line. This is the claim of 
W. H. Shepherd, divisional manager of 
the company, at a conference on the 
transportation situation at the commit­
tee of the whole session at City Hall 
on April 18. The· proposed extension 
of the Hillside Line would mean the 
rerouting of buses of some of the pres­
ent fleets. The willingness of the com­
pany to expand its service was dis­
closed by Mr. Shepherd. He referred to 
his going to that section a year ago and 
of an increase of 7,500 miles in daily 
mileage under his direction and of in­
tention to continue that policy within 
reason as a means of increasing rev­
enue for his company. 

Foreign News 

Austrian Electric Line Completed.­
Service has commenced between Woral 
and Innsbruck, Austria. This line, 45 
niiles long, is a section of the Austrian 
State Railroad and is part of the line 
included in the electrification program 
which has recently been completed on 
this system. 

New Swiss Electric Locomotives.­
The first of a new and improved type 
of electric locomotive has lately been 
turned out from the Brown-Bovcri 
works at Munchenstein, Switzerland, 
for service in hauling the heavy express 
trains between Berne and Zurich. The 
engine, which runs on seven pairs of 
wheels and weighs 115 tons, is said to 
have attained a speed of more than 
62 m.p.m. 

Flood Lighting at London Stations­
According to the London Underground 
Railways, the experiment of flooding 
the stations with light is proving suc­
cessful at the City and South London 
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Railway extension and will be intro­
duced at the Finsbury Park station of 
t he Great Northern, Piccadilly & 
Brompton Railway. Powerful search­
lights a re placed a lso on t he roofs of 
t he outdoor stations to emphasize their 
position. 

Railroad Electrification in Holland.­
Electric trains will soon begin to run 
from Haarlem to Rotterdam and Haar­
lem to Ymuiden in Holland. By next 
October jt is expected that the Amster­
<lam-Rotterdam line will be completed. 

London County Council Re-equips 
Cars.-Fifty cars in London have !been 
r e-equipped with upholstered cross 
seats. Operation of these cars has 
proved so successful that the London 
County Council will extend the program 
t o 50 more cars. About 250 cars 
are in line to be improved. Total cost 
f or the work will be £54,000. 

London Underground Railways to 
Use One Guard on Trains.-All trains 
operating in the London Underground 
Railways will in the future have only 
one guard to a train. This system has 
been used on four and six-car trains , 
only in the past, but according to re­
cent official news of the Underground 
more men will be added to the staff 
to direct the traffic, and automatic de­
vices will be substituted in place of 
guards. Experiment is now being made 
of a telephone to be used for communi­
cation between the motorman and the 
guard. This change of system is a 
process which will take at least two or 
three years to carry out, the time 
allowe? for equipping all of the cars. 

Tramways Association Meet at Bath. 
-Bath, England, is the meeting place 
chosen for the annual conference of the 
Tramways & Light Railways Associa­
tion to be held June 30 and July 1. 

Express Buses for Manchest er.­
Manchester Corporation Tramways de­
partment has started experimental ex­
press bus service to parallel each of the 
tramway routes. Fares on these buses, 
however, are twice those charged on 
the tramway lines, but the buses do 
not stop between the tramway fare 

· zone points, which are about ! mile 
apart. The service will be linked up 
so that beyond the range of the tram­
ways the buses will stop at all inter­
mediate points and ordinary fares will 
be charged. 

Glasgow's Plans for New and Im­
proved Cars.-Purchase of 50 new cars 
and the improvement of 150 cars now in 
service were recommended by the Glas­
gow Town Council, and approved on 
April 14. The cost is estimated at £345,-
000. For twenty years Glasgow has 
made little change in car design. In the 
report submitted by L. Mackinnon, gen­
eral manager of the Glasgow Corpora­
tion Tramways department, it was 
stated that the speeding up of the serv­
ice in Glasgow had emphasized the 
necessity for bringing the cars up to 
date by the introduction of modern 
motors t o give increased acceleration 
and retardation and higher running 
speeds. At the present time, according 
to the report, there are 1,004 Glasgow 
built cars in stock, including 332 con­
structed less than seventeen years ago, 
235 built between seventeen and 22 
years ago and 437 more than 22 years 
ago. 

Recent Bus Developments 
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Right of Philadelphia to Tax 
Interstate Buses Upheld 

The fight of the city of Philadelphia, 
Pa., for local jurisdiction over inter­
state buses has been car ried to a suc­
cessful conclusion in the United Slates 
District Court by James F. Ryan, As­
sistant City Solicitor. 

The American Transit Company and 
the American Motor Coach System, 
both Delaware corporations, with local 
offices in Philadelphia, had obtained a 
temporary restraining order prevent­
ing the city from collecting the $50 
fee per bus authorized by Council. 
P.R.T. buses, local and interstate, all 
pay that fee. 

The city, contending that the aggre­
gate annual collection of $12,500 for 
the 250 buses engaged in interstate 
traffic would scarcely meet the ex­
penses of proper regulation in the pub­
lic interest, went before the court in 
an endeavor to make a test case of the 
operators' action. 

Judge Thompson dismissed the in­
junction. In ruling in favor of the 
city, he pointed out that the bus was 
a new factor in transportation. He 
cited increased population, narrow 
streets, and the occupation of roadways 
by buses of more than ordinary weight 
and size as a modern problem. These 
buses, he said, carrying as many pas­
sengers as possible, would become a 
menace to the city unless properly 
regulated. The court said: 

It Is essential to the orderly supervision 
of traffic, that the route, stop, start and 
loading points of these interstate buses 
should be clearly designated. Each bus 
also should bear a city license plate. The 
designation should be flied for Immediate 
r eference in an appropriate office. 

A $50 fee for each bus is certainly not 
unreasonable, In view of the t estimony from 
two companies that m onthly r ece ipts for 
twelve buses a veraged between $18,000 and 
$20,000. 

The court pointed out that Congress 
had not yet dealt with the interstate 
motor vehicles in Philadelphia, and 
while it might do so in the future, it 
was now within the province of the 
states to provide reasonable police 
regulation. 

As a result of the decision abolition 
is likely to follow of all existing ordi­
nances regulating passenger-carrying 
motor vehicles in Philadelphia and 
enactment by Council' of a new measure 
providing complete police jurisdiction 
over interstate as well as local buses 
will be effected shortly. 

More Bus Substitut ions 
in Massachusetts 

The Selectmen of Ware, Mass., have 
granted a permit to the Conlin Bus 
Lines, Worcester, to connect Enfield, 
Ware and West Brookfield by bus. At 
the latter point the buses will connect 
for Worcester and Boston. There will 
be summer and winter service. The 
State Department of Public Utilities is 
expected to approve the plan so that 
service can start on May 1. The matter 
of granting a permit to the Springfield 
Street Railway to operate buses be-

tween Ware and Palmer was discussed 
by the Selectmen and it was decided to 
propose to the railway that it take up 
the rails in Ware but leave the ties in 
place. If the proposition is acted upon 
favorably by the railway th!l bus permit 
will be granted. 

Prospective Bus Line to Be Under 
Hamburg Railway Management 

Petition has been made to the New 
York Public Service Commission by 
William D. Allen for the operation of 
a bus line between Orchard Park and 
Lafayette Square in Buffalo travers­
ing Buffalo, East and West Quaker 
Streets in Orchard Park, Orchard Road 
in East Hamburg, Orchard Park Road 
and Potter Road in West Seneca to the 
intersection with Orchard Park Road 
at the Buffalo City Line. The petition 
states that it is ultimately planned to 
form a corporation for the running of 
the bus line, the management to be 
the same as that of the receiver of the 
Hamburg Railway. As soon as the 
Ridge Road is opened across the rail­
road east of the Lackawanna city line 
it is proposed to secure permission to 
operate buses in alternate trips over 
the Ridge Road to South Park Avenue 
and to co-ordinate this line with the 
service given by the Hamburg Rail­
way, Three large railway bondholders 
have agreed· to take sufficient stock 
adequate to finance the operation of 
the new line. 

Southern Pacific Supplements 
Service with Bus Auxiliary 

Entering the h ighway motor trans­
port field for the first time, the South­
ern Pacific Company on April 19 filed 
with the Secretary of State at Sacra­
mento articles of incorporation of the 
Southern Pacific Motor Transport Com­
pany, a California corporation, to oper­
ate as an auxiliary to the railroad 
activities. San Francisco is named in 
the articles as the business center of 
the proposed new corporation and the 
purpose of the organization is outlined 
as being "to own, hold, control, lease, 
purchase, sell, operate and manage mo­
tor stages and motor trucks in streets 
and highways, public or private, within 
and without the State of California." 

Speaking of the action of the com­
pany, Paul Shoup, executive vice-presi­
dent of the Southern Pacific, said that 
the competition of privately owned ma­
chines and of bus companies in connec­
tion with the construction of good high­
ways in the territory served had so 
decreased the earnings from certain 
trains, especially those engaged in 
branch-line service, as to necessitate 
taking off these trains. The Southern 
Pacific Motor Transport Company has 
been organized as a separate corpora­
tion with independent operation. This 
service will be developed as the need 
arises. The company will be em­
powered to engage in all forms of 
transportation. 
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Would Operate Buses in Batavia 
Batavia is soon to be added to the 

list of smaller up-state New York cities 
supplanting trolleys with buses. The 
Batavia Traction Company at a meet­
ing of the Common Council asked per­
mission to operate buses and discon­
tinue its trolley system, which has 
served the city since 1901. The Council 
held the matter in abeyance pending in­
vestigation, although it is a foregone 
conclusion that the days of the street 
railway are numbered. 

If the Council grants the request im­
mediate application will be made to the 
State Public Service Commission for 
perm1ss1on to make the change. 
Stephen W. Brown, president of the 
corporation, and other representat.ives 
of the railway stated that the company 
could no longer stand the drain on its 
finances in keeping the railway line in 
operation. The equipment consists of 
only four cars. Mr. Brown said that 
the company had lost more than $60,000 
in thirteen years. It was stated that 
there were no funds in the utility's 
treasury even for current expenses and 
that a bus system was the only solution. 

While city officials and public senti­
ment generally are favorable to the 
shift, the question of fare is to be 
threshed out. The present fare is 5 
cents. There is some sentiment for 
municipal bus operation, but it is ex­
pected that the Batavia Traction Com­
pany will continue to be the city's 
transit agency, but with buses instead 
of trolleys. ______ _ 

Bus Bill Signed by Pennsylvania 
Governor 

Governor Fisher of Pennsylvania on 
April 18 signed the Parkinson Senate 
bill which permits any electric railway 
incorporated heretofore under the laws 
of Pennsylvania and owning at least 
two-thirds of the capital stock of any 
motor company or street railway now 
or hereinafter organized under the 
laws of the state to acquire the latter. 
Acquisition must be subject to the ap­
proval of the Public Service Commis­
sion. 

Bus a Vital Co-ordinating 
Factor in Detroit's Transportation 

The most practical and proved pana­
cea for the traffic and transportation 
ills that are at present the most pro­
nounced growing pains of the city of 
Detroit is the bus. In voicing this 
opinion Del A. Smith, general manager 
of the Department of Street Railways, 
claims that the bus is a vital adjunct 
to the electric railway system. He says 
engineering skill has accomnlished no 
greater or prouder task than in bring­
ing the bus to its present high state of 
development. 

In the Detroit Times of April 5 Mr. 
Smith outlines the phenomenal growth 
of the bus in general and particularly 
in the locality of Detroit. The depart­
ment established 116 miles of bus 
routes in June, 1925, and is now oper­
ating more than 160 route-miles em­
ploying 310 buses for these routes. In 
this great wave of modernism and im­
provement Mr. Smith believes that the 
department should go slow in stocking 
itself with equipment that may be im-

practical and obsolete tomorrow. He is 
watching closely experiments in other 
cities, both in the matter of developing 
the bus and in meeting the competition 
from independent lines. Mr. Smith 
favors the Mayor's plan of some day 
taking over the Detroit Motor Bus Com­
pany's routes and equipment. He said 
that would be the fairest and most prac­
tical plan, but any harsh or summary 
action in that direction would not be 
fair to stockholders or in accord with 
the original agreement with the private 
company. 

Discontinuance Application Dismissed. 
-The California Railroad Commission 
has dismissed the application of the 
Pacific Electric Railway for permission 
to discontinue a portion of its Upland­
San Antonio Heights motor coach line 
between 24th Street and San Antonio 
Heights, upon request of that company. 

Seeks to Operate Bus Line.-Author­
ity to operate a bus line between Ogden, 
Utah, and the Utah-Idaho state line is 
asked by the Utah-Idaho Central Rail­
road in a petition recently filed with the 
Public Utilities Commission. The con­
templated service would cover both 
freight and passengers. According to 
its petition the company would con­
tinue its rail service and would operate 
its bus lines in addition to this equip­
ment, if granted a certificate of con­
venience and necessity. 

Abandons Bus Route.-The bus route 
of the Worcester Consolidated Street 
Railway, Worcester, Mass., over Bur­
ditt Hill, Clinton and through West 
Boylston has been abandoned. Instead 
of this two-hour service by that route 
the Consolidated is running buses 
hourly through Boylston Center. The 
company gives as ~ reason for the 
abandonment of the line that better 
time can be made on the new route, 
which is 3 miles shorter, and there is 
not sufficient riding on the Burditt Hill 
route. 

Bus Charter Granted.-A certificate 
has been granted by the California 
Railroad Commission to the Los 
Angeles Railway to operate motor 
coach service between Seventh and Los 
Angeles Streets, in the city of Los 
Angeles, and the intersection of Whit­
tier Boulevard and Simmons Avenue. 

Petition Shows Railway-Bus Agree­
ment.-The Jamestown-Dunkirk Tran­
sit Company, Inc., has petitioned the 
New York Public Service Commission 
for an amendment to its certificate for 
a bus line in Dunkirk to permit it to 
change the route over which the line 
operates. With the petition there is 
filed a copy of the resolution of the 
Common Council of Dunkirk, wherein 
it is shown that an operating agree­
ment has been made between the tran­
sit company and the Buffalo & Erie 
Railway as to the operation of buses and 
cars in the city. This agreement has 
been approved by the civic authorities. 

Ruling Reduces Speed of Buses.­
The Board of Public Service of St. 
Louis, Mo., on April 6 decided to limit 
the speed of buses operated on Water­
man A venue between Union and Skinker 
Boulevards at 15 m.p.h. The former 
limit was 25 m.p.h. The ruling was the 
result of numerous protests from cer­
tain residents who had contended that 

the double-deck, solid-tired buses oper­
ated by the People's l\fotorbus Com­
pany were shaking their houses and 
causing d'amage to the property. 

Buses for Week-End Rushes.-Eight 
bus runs from Framingham to Boston, 
Mass., have been eliminated on the 
Boston & Worcester Street Railway, 
but three additional railway runs have 
been placed in operation over the same 
route. This practically amounts to 
hourly service between the two points. 
The buses are being held in reserve for 
week-end rush runs and other special 
occasions. 

Buses in Oswego.-Territory never 
before reached was opened up at Os­
wego, N. Y., on April 22 when buses 
replaced the local railway. The fare 
was 5 cents. The Empire State Rail­
road Corporation abandoned its railway 
operations and auxiliary buses in that 
city after 40 years of service, carrying 
out an order of the Public Service Com­
mission which permitted abandonment 
of the lines on the basis of several 
years financial losses with a 7-cent fare. 
Oswego is a city of 22,000. 

Opposes Bus Charter. - The plan of 
the Reading Railway for a subsidiary 
company to operate buses supplement­
ary to steam train service in 24 Penn­
sylvania counties was opposed on April 
22 by the Philadelphia Rapid Transit 
Company, Philadelphia, Pa. Its protest 
with the Public .Service Commission at 
Harrisburg was filed after the Reading 
Transportation Company, the subsidi­
ary company, had applied for a state 
charter. The traction company's coun­
sel said action was based upon a deter­
mination to protect the electric railway 
bus rights in suburban districts of 
Philadelphia and in adjacent counties. 
The plans of the Reading Railway to 
enter the bus field were upset last year 
when Governor Pinchot refused to 
ratify an application for a charter. 

General Transfer System to Be 
Adopted.-The International Railway 
and its subsidiary, the International 
Bus Corporation, Buffalo, have informed 
the City Council they will adopt a gen­
eral transfer system covering all bus 
and car routes if the municipal author­
ities will approve the company's appli­
cation for the proposed Kensington­
Bailey bus line. If the proposed 
franchise is granted, the company will 
not seek to amend existing bus con­
sents covering restricted transfer 
privileges, but merely will modify its 
operating rules to give a universal 
transfer. 

Would Abandon Bus Line.-The Key 
System Transit Company has applied to 
the California Railroad Commission for 
permission to abandon operation of its 
bus service between the intersection of 
Los Angeles A venue and Spruce Street 
and Alta Road and Spruce Street in the 
city of Berkeley. This bus line has 
been operated as an experiment by the 
company and the earnings have been 
found insufficient to justify its further 
maintenance. The company asks the 
commission, in the event that permis­
sion to abandon the line is not granted, 
to charge a fare of 10 cents, with free 
transfer privilege to the Spruce Street 
car line, and a 3-cent transfer charge 
from the Spruce Street car line to the 
bus line. 
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Financial and Corporate 
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Bids Received for Sale of Detroit 
Carhouse Property 

In response to the request of the 
Street Railway Commission at Detroit, 
Mich., for bids for the sale of property 
for which the department has no prac­
tical use adjacent to the Woodward 
Avenue carhouse, a high bid in the 
amount of $460,000 was obtained. The 
property has a frontage of 500 ft. on 
Woodward Avenue and a depth of 100 
ft. The plot is opposite the Highland 
Park plant of the Ford Motor Company. 
The sale at this price, which was the 
highest of several bids received, was not 
approved by the Council. 

Sale of United Railways Set 
for May 25 

The properties of the United Rail­
ways, St. Louis, Mo., including track­
age, franchises, rolling stock, lands and 
all appurtenances, will be sold by 
Special Master William L. Igoe, acting 
for the United States District Court on 
May 25. 

The property will be bought in for 
the St. Louis Public Service Company, 
organized by the reorganization com­
mittee of the United Railways to take 
over and operate the system when the 
receivership is terminated. The prop­
erty will be bought subject to the lien 
of the United Railways general bond 
issue and the consolidated first mort­
gage of the St. Louis & Suburban Rail­
way. The property has been in receiv­
ership since 1919. . 

On application of the Mercantile 
Trust Company, Judge Faris on April 
19 set May 23 as the date for a hear­
ing on a proposed amendment of the al­
lowance of interest on approximately 
$3,000,000 of unsecured claims against 
the United Railways. These claims in­
clude $2,396,322 on mill tax judgment 
with 6 per cent interest to Aug. 5, 1926, 
due St. Louis. A federal law is said to 
prohibit the payment of interest on 
claims during receivership. The Mer­
cantile Trust Company, trustee for the 
St. Louis Transit bonds, has asked in­
terest be allowed only to April 12, 1919. 
Counsel for the trust company in­
formed Judge Faris that court orders 
allowing the claims with interest up to 
Aug. 5, 1926, have been oversights by 
the attorneys who drew up the papers. 
With interest to date the city's mill tax 
claim aggregates $2,600,000. 

Another Liquidation Dividend by 
Toronto Railway 

Shareholders of Toronto Railway, 
Toronto, Ont., which has been in proc­
ess of liquidation for several years, will 
be notified in the next few days of a 
disbursement of $1.50 a share on the 
capital stock of the company. This 
interim payment will bring the total 
liquidation dividend so far paid to 
$115.50 a share. 

The work of winding up the company 
awaits disposition of two suits at law, 
one by the company and one against it. 
The first is a claim for about $55,000 
from the Niagara Parks Commission, 
representing a deposit and accrued in­
terest. This deposit was made many 
years ago on behalf of the Electrical 
Development Company as a guarantee 
against claims for physical damage to 
concessions, etc., in the park while cer­
tain work was in process. The time 
for the filing of claims against this fund 
expired more than ten years ago. The 
park commission has declined to pay 
over the amount until final settlement 
of claims made by the city of Niagara 
Falls. It is understood that the railway 
is willing that the commission settle 

the claim out of court for what it con­
siders a reasonable amount. 

The suit against the company has 
been brought by an engineer formerly 
employed under the chief engineer of 
the railway. The plaintiff in this action 
claims $25,000 on account of patents de­
veloped while he was connected with 
the railway. He also contends that he 
did not receive proper notice of dis­
missal from the employ of the railway 
company. 

These two matters are the only ones 
which are delaying the final wind-up of 
the Toronto Railway. 

The property of the Toronto Railway 
was taken over by the city and is now 
included in the municipal system under 
the direction of the Toronto Transpor­
tation Commission. 

Some time ago Del A. Smith asked 
approval of the expenditure of $280,000 
for a west side carhouse site as a step 
in carrying out plans to split the Grand 
River-Jefferson Street car line into two 
lines. A site of 14 acres on Coolidge 
Avenue was suggested for the carhouse, 
together with a garage for Grand River 
line buses. A new carhouse having a 
capacity of 50 trains was planned. 

Railways Not Earning Fair Return 
on Investment 

Statistics Covering Operations in 1926 Reveal Increase of Nearly 
23,000,000 Car-Miles and 46,000,000 Bus-Miles-Total Service 
Mileage 2,087,282,159-Retum on Investment Slightly Over 

4 Per Cent for· Total Group-Fares Are Still Too Low 

T ABLES summarizing the opera­
tions of the electric railway indus­

try in 1926 show that the confidence of 
the electric railways in the future of 
their business is inereasing. They are 
expanding their service and believe in 
their future. In particular the results 
shown in the separate statements for 
city lines indicate that their intensive 
efforts to develop their service are hav­
ing their effect in increased earnings. 
Their net income was $24,933,183 in 
1926, compared with $22,996,661 in 
1925, an increase of 8.42 per cent. 

ment, among them smaller companies 
which heretofore have had very little 
share in the better conditions which 
the large companies have been experi­
encing. This is brought out when the 
statement for the city companies is 
broken down into groups according to 
the size of the. companies. 

Furthermore, many other companies 
are beginning to share in this improve-

The intermediate group, comprising 
companies earning from $250,000 to 
$1,000,000 a year, showed an increase 
in their gross income, before fi.:xed 
charges, of 2.21 per cent, which com­
pares favorably with the decrease of 
1.63 per cent in this item reported by 
the large city companies earning more 

Statistics Compiled by American Electric Railway Association 

COMBINED OPERATIONS OF 353 COMPANIES 
Per Cent 

Increa!Je Increase 
1926 1925 or (D) or (D) 

Decrease Decreaoe 
Railway operating revenue ................ $824,827,471 $817,203,H2 $7,62◄,039 0.93 
Rail way opera ting expenae . .•.. ...••• •. . • . 605,871,716 598,763,102 7, 108,61 ◄ 1.19 

Net operating revenue . . ........ .... : ... $218,955,755 $218, ◄◄ 0,330 $515, ◄ 25 0.2◄ 
Operating ratio (per cent) .. ........ .. ..... 73. ◄ 5 73.27 0.18 0. 25 
Mil et! of track ......••.• . . ......•....•... 32,096.12 32,155. ◄6 (D) 59.3◄ (D)0.18 
Revenue passengers ..... ... .............. 11,313,080, ◄◄ 3 11,278,726,6 ◄0 34,353,803 0.30 
Total ps .. engera ........... .............. I ◄,222, ◄69,639 I ◄, 146,925,787 75,5 ◄ 3,852 0.53 
Car-mile, (revenue) .. ..•... .............. 1,963,93◄,988 l,9◄ 1,0◄7,710 22,887,278 I. 18 

COMBINED OPERATIONS OF 353 RAILWAY COMPANIES AND 138 CONTROLLED 
nus UNDERTAKINGS 

Operating revenue ... ............ ... , .. .. · 
Operating expense ...................... . 

Net operating revenue ................. . 
Operating ratio (per rent) ................ . 
Miles of track and bu.route .............. . 
Revenue pa!eengera . .. . . . ............... . 
T otal pa"8engero . . ...................... . 
Cnr and bus-mile,i ...•.................... 

1926 

$857,062,186 
638,222,627 

$218,839,559 
7◄.◄ 6 
37,7◄6 

11,713,019,298 
I ◄,660,626, 195 
2,087,282,159 

1925 

$836,181,160 
618,635,798 

$217,5 ◄ 5,362 
73. 98 

36,005 
11,535,252,086 
I ◄,◄23,628,227 
2,0 I 7, ◄75,6 ◄6 

Per Cent 
Increase Increaoe 
or (D) or (D) 

Decreaoe Decrease 
$20,881,026 2. 50 

19,586,829 3. 16 

$1,29◄,197 0. 59 
0. ◄8 0.6◄ 
1,7◄ 1 ◄ .83 

177,767,212 1.5 ◄ 
236,997,968 I. 6► 

69,806,513 3. ◄6 
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than $1,000,000 per year. Unfortu­
nately for the smaller companies, they 
were unable to reduce their fixed 
charges as the larger companies did, 
but on the contrary had an increase in 
these charges of 5.51 per cent, which 
produced a decrease in their net income 
of 6.08 per cent, compared with an· 
increase in the net income of the larger 
companies of 8.99 per cent. The fail­
ure to reduce their fixed charges is a 
misfortune that can probably b!'! rem­
edied by a careful study of their capital 
structure. 

Edmund J. Murphy, the chief statis­
tician of the American Electric Rail­
way Association, writing in Aera for 
May, says that the significant thing 
to be noted is that in so far as purely 
operating results are concerned, this 
group was able to effect a greater im­
provement during the year than the 
larger companies did. 

SMALL COMPANIES LOSING GROUND 

The companies in the third city 
group, earning less than $250,000 a 
year, have not yet begun to experience 
the better conditions which have had 
a favorable effect on the other two 
groups. These small companies are 
still losing ground. However, it should 
be borne in mind in connection with 
these companies that they constitute 
only a fraction of the electric railway 
industry. Out of a total of 8,919,016,­
.768 passengers carried by 231 com­
panies that have been classified into 
groups only 80,484,333, or about 0.9 
per cent, were carried by companies in 
the Class C group. Their influence 
on any statement reflecting the opera­
tions of the whole industry, therefore, 
is practically negligible. 

In terms of vehicle-miles operated, 
the industry rendered more service in 
1926 than in any previous year of its 
history. The 353 companies operated 
22,887,278 more car-miles last year than 

they did in 1925. The total revenue 
car-miles operated in 1926 was 1,963,-
934,988, compared with 1,941,047,710 
in 1925. In addition these companies 
operated 123,347,171 bus-miles, 46,919,-
235 more than in 1925. The total serv­
ice-miles operated, therefore, was 
2,087,282,159 in 1926, as against 2,017,-
475,646 in 1925, an increase of 69,806,-
513 service-miles. 

INCREASED SERVICE AT INCREASED 
EXPENSE 

The figures clearly indicate that the 
electric railways are using the motor 
bus to extend their transportation serv­
ice. On the other hand, it is made 
equally clear that they are not curtail­
ing or reducing their rail service, but 
on the contrary are giving more rail 
service, measured in car-miles, than 
they ever did. The number of miles of 
single track operated by these 353 com­
panies in 1926 was 32,096, about 60 
miles less than they operated in 1925. 
It represents about 78 per cent of all 
the electric railway track. in the coun­
try. The number of miles of bus route 
operated in 1926 was 5,650, an increase 
of 1,800 miles. It is practically all 
additional service. 

This additional service, of course, 
meant increased expenditure on the 
part of the railways. Operating costs 
remained approximately the same in 
both years; tlie average cost per car­
mile was 33.77 cents in 1926 compared 
with 33.55 cents in 1925, an increase of 
only 0.7 per cent. The number of cars 
operated and the number of miles of 
track, as already indicated, were also 
approximately the same. The addi­
tional miles operated over this track, 
however, added about $7,000,000 to the 
expense. In the bus end of the business 
1,220 new buses were added during the 
year. If the investment per bus is put 
at $7,500, as has been suggested by one 
authority, the pr obable amount of new 

money put into the business in this one 
year was $9,100,000. The additional 
mileage operated by the buses cost the 
companies• about $12,500,000 in in­
creased operating expenses. As Mr. 
Murphy sees it the increased service 
rendered cost the companies $19,500,000 
in increased operating expenses and 
$9,100,000 in new equipment, or a total 
of $28,600,000. 

On their rail and bus lines in 1926 
these 353 companies alone carried 
14.660,626,195 passengers, 236,997,968 
more than they carried in 1925. Anal­
ysis of the complete returns makes it 
unmistakably clear that the revenue 
received does not cover the cost of the 
service. According to Mr. Murphy the 
return to the companies, taking the 
group as a whole, is in no way commen­
surate with the magnitude of the serv­
ice rendered; is not sufficient, in fact, 
to enable the industry to finance itself 
properly. After expatiating on the 
facts, the author concludes that "with 
more than half of their capitalization 
represented by funded obligations, and 
with the cost of money running up to 
7 per cent to them, it is not hard to 
understand why there is so little left 
for the stockholder." Out of 231 com­
panies reporting only 45 paid any divi­
dends. 

INADEQUACY OF FARES DISCUSSED 

In extenuation of this idea it ts 
pointed out that the average fare per 
revenue passenger in 1926 was 7.1 
cents. It was the same in 1925. There 
was no change. In 1912 the average 
fare per revenue passenger was 5.27 
cents. In the intervening years, there­
fore, the average fare has risen about 
35 per cent. At the present time, ac­
cording to current indexes, the cost of 
materials used by electric railways is 
53 per cent above pre-war levels, while 
wages are up approximately 110 per 
cent. Weighing these in the proportion 

Statistics Compiled by American Electric Railway Association 

Part I-Combined Operat ing Reports of 231 Electric Rnilways for the Calendar Year 1926 Compared with 1925 
TABLE 1-COl\lBINED INCOME STATEMENT 

192b 1925 
- I ncreaoe or (D) Decreaa"?--

Total Per Cent 
Railway operating revenue............... $554,654,259 
Railway operating expen•e............. . . 417,744,496 

$~54.286.419 !367,840 0.07 
◄ 13,196,152 4,548,344 I. 10 

Net operating revenue ......... ,. . . . . . $136,909,763 
Net revenue: Auxiliary operation•... .... 2,735,257 
Taxeo............................. .... H,693,231 

J141,090,267 (D) $ ◄, 180,504 (D) 2.96 
2,861,439 (D) 126,182 (D) 4.41 

34,851,679 (D) 158,448 (D) 0.45 

Operating inrome ............ .. ,.... $104,951,789 
Non-operatiog income.. ................. 10,370,196 

$ I 09, 100,027 (D) $4,148,238 (D) 3.80 
9,739,426 630,770 6. 47 

Grae• income..... .................. $IIS,321,98S 
Oeductioos from groeo income. ........... 92,734,764 

$118,839,453 (D) $3,517,468 (D) 2.96 
95,622,222 (D) 2,887,458 (D) 3.02 

Net income.... .................... $22,587,221 
Oiviclend,.......... .................... aSIS,632,999 
Operatiog ratin (per cent).. .............. . 75. 32 
Ratio: Net income to operating revenue. .. 4. 07 

$23,217,231 (D) 630,010 (D) 2.71 
b$ I 4,SSO, 968 . 1,082,031 7.44 

74.55 0.77 1.03 
4.19 (D) 0.12 (D) 2.86 

a Reported by 4S companil'!. b Reported by 46 compaoleo. 

TABLE II-OPERATING EXPENSES BY PRIMARY ACCOUNTS 

Way and ,tructurl'! ................... .. 
Equipment ........ ................ , ... . 
Power ............ . .' .................. . 
Conducting traMportation .............. . 
Traffic ................... ........ , .... . 
General and mi!cellaneous ......... , .... . 
Traw,portation for inveotment-Cr ....... . 

1926 
$60,122,195 
SS,051,245 
56,495,959 

182,274,493 
2,235,114 

60,309,743 
-S I0,696 

· Total operating expen••.. ........... a$417,74 ◄.◄ 96 

1925 
$60,572,914 
53,372,489 
56,830,036 

181,026,591 
1,905,539 

58,085,769 
-3 16,832 

b$413,196,IS2 

~Increft!e or (D) Oecrea.•e~ 
Total Per Cent 

(D) $450,719 (D) 0. 74 
1,678,756 3. 15 

(D) 334,077 (D) 0. S9 
1,247,902 6. 69 

329,S7S 17.30 
2,221,974 3.83 

- 193,864 61. 19 

$4,548,344 1.10 

c Include! $1,766,443 undi•tribute.:I espense. d Includce $1,719,646 undistributed expense, 

Ceota per Car-Mile---.. 
1926 1925 Per Cent 

Iocreaoe 
44.83 H.01 (D) 0.40 

33. 77 33.SS 0,66 

11.06 l'. ◄ 6 (D) 3.49 
0. 22 0.23 (D) 4.35 
2.80 2.83 (D) 1./)6 

8.'48 8.86 (D) 4.29 
0.84 0.79 6.33 

9. 32 9.65 (D) 3.42 
7. so 7 .76 (D) 3.35 

I. 82 1.89 (D) 3.70 

~ots per Car-l\lile----
1926 1925 

4.86 4 92 
4.45 4.33 
4.57 4.61 

14.74 14.71 
0. 18 0. IS 
4.87 4.72 
0.04 0.03 

c3l. 77 d33.SS 

Per Cent 
lnrrease 

(D) 1.22 
2.77 

(D) 0.87 
0.20 
0. 20 
3. 18 

33.33 

0.66 



794 ELECTRIC RAILWAY JOURNAL Vol.69, No.18 

in which they enter into the cost of 
operation, 93 per cent is reached as the 
average increase in cost of materials 
and labor. In order to produce the 
same net today as in 1912, therefore, 
the average fare should have increased 
56 per cent instead of the 35 per cent it 
has increased. In other words, the 
average fare of this group of com­
panies should have been 8.22 cents in­
stead of 7.10 cents. 

The author says: 

FINANCIAL STRUCTURES IMPROVED 

Undoubtedly this failure to raise fares 
in proportion to the Increase in the cost of 
operation has been an important cause, If 
not the most Important cause, of the pres­
ent condition of the electric railways. On 
the other hand, it cannot be denied that 
many electric railway managements have 
neglected to take advantage of Improved 
methods and equipment which might help 
them to better their· condition. They have 

are making serious efforts to recast 
their financial structures along more 
conservative lines as was recommended 
in the report of th'e Advisory Commit­
tee on Electric Railway Finance. As a 
result of this reduction in fixed charges 
the net income of these companies was 
only slightly less than in 1925, $630,010, 
or 2.71 per cent less. The final net in­
come in 1926 was $22,587,221, as com­
pared with $23,217,231 in 1925. As has 
already been pointed out, if the city 
companies in the intermediate group 
could have effected a reduction in their 
fixed charges similar to that of the 
"A" companies this net income would 
have been increased materially. 

deficit in the straight interurban group. 
This was done by the city companies, 
which earned a net income of $24,933,-
183, an increase of $1,936,522, or 8.42 
per cent, over the net income of 1925. 

NET INCOME EARNED BY CLASS A 
COMPANIES 

Practically all of the net income of 
the city companies was earned by the 
Class A companies, the large com­
panies having annual operating rev­
enues of $1,000,000 or more. This group 
produced $24,212,808 of the net income 
of the whole city group, an increase of 
$1,997,080, or 8.99 per cent. The Class 
B group of city companies, having an­
nual revenues between $250,000 and 
$1,000,000, earned a net income of $768,-
071, a decrease of 6.08 per cent from 
1925, while the Class C group, with an­
nual revenues of less than $250,000 per . been t•specia.lly derelict In the field of public 

• relations, which Is undoubtedly the master 
k ey to the solution of their problems. This 
is proved by what has been accomplished 
by the more progressive managements 
among both the larger and smaller prop­
erties. 

Practically all of this net income was 
earned by the city companies alone. 
The straight out interurban lines as a 
group operated at a deficit of $3,692,-
565, while the combination city and in­
terurban companies 

Operating under conditions Identical with 
those of the rest of the Industry they have 
by their skill and their r eadiness to adopt 
new Ideas succeeded In holding or Increas­
ing their traffic and enlisting the co-opera­
tion of their patrons so that as a result 
they have been able to secure more 
equitable consideration from their public 
authorities. Fortunately more snd more 
managements are learning from these ex­
amples that at leas.t part of their problem 
Is solvable by their own efforts and they 
can be counted upon to put forth greater 
efforts along better directed lines In the 
future than they have In the past. 

As the author sees it, the companies 

earned a net income 
of only $1,346,603, 
which was a de­
crease of 62.66 per 
cent from the net 
income of $3,6-05,-
885 earned in 1925. 
Presumably th i s 
net was produced 
by the city opera­
tions in this group 
as distinct from the 
interurban divi­
sions. It does not 
entirely offset the 

TABLE III-OPERATING STATI STICS-231 COMPANIES 

Per Cent 
Increase Increase 
or (D) or (D) 

1926 1925 Decrease Decrease 
Passenger car-nuJes . ... 
Total revenue car-miles 
Revenue psMengers1 ... 
Transfer psssengfrs2 • •• 

1,198,394,439 1,194,479,026 3,915,413 0.33 ' 
1,237,170,988 1,231,595,630 , 5,575,358 0.45' 

Tots] pMsengers ..... . 

7,091,099,427 7,159,077,205 (D) 67,977,778 (D) 0.95l 
1,763,652,908 1,745,789,612 17,863,296 1.02' 
8,919,016,768 8,971,547,179 (D) 52,530,411 (D) 0.59 ' 
$517,836,495 $518,970,998 (D) $1,134,503 (D) 0.22' · Passenger revenue . ... . 

Revenue mr-boure3 . ••• 
Pa,sengcr csr-bours3 ..• 
Miles of oingle track .... 
Passenger cars operated a4 

113,847,101 113,958,283 (D) 111,182 (D) 0. 10' 
111,866,605 111,978,615 (DJ 112,010 (D) 0.10 

24,082.70 24,045.60 37.10 0.15 
28,362 28,40 I (D) 39 (D) 0. 14 

a Average maximum number of passenger cars in service daily. 
1 Reported by 226 companies. 2 Reported by 156 companies. 
3 Reported by 199 companies. ' Reported by 191 companies. 

TABLE IV-SIGNIFICANT RATIOS DER! VED FROl\l THE FOREGOING 
TABLES-231 COMPANIES 

Railway opp.rating revenue .... ..... . 
Per mile of single track ..... .•... . 

Grose income . .............. ..... . 
Per mile of oingle track ..... ..... . 

Passenger revenue .... ....... ..... . 
Pflr revenue passenger . .... ... , .. . 
Per total psssenger ....... ...... . 
Per mile of oingle track . ......... . 
Per psssenger car-mile . .... • .... 
Per car operated ....... ......... . 
Per passenger ear-hcnr . ......... . 
Revenue pas~engers . ... ... ...... . 
Per mile of single track .... , . , .. . 
Per passenger car-mile . . ........ . 
Per car operated ....... ........ . 
Per passenger car-bour . ......... . 

Total paRSengers ......... ........ . 
Per mile of oingle track . ......... . 
Per pa~en~er car-mHe ... .. ... . . 

Ratio: Tranofer paMengers to revenue 
pasoengero (per cent) ... . ........ . 

Reve'lne car miles .... .......... , .. 
Per mile of single track . .... • .... 
Per car operated •..•.. , .. .. .... . 
Per car-bour ....•....... ...... .. 

Car-bours ....•........... ....... . 
Per car oper'lted .... .• .... ...... 

Per Cent 
Increase 
or (D) 

1926 
$554,654,259 

$23,031 
$15,321,985 

$4,789 
$517,836,495 

17. le 
15. 7c 

$21,502 
43 . 2c 

3$16,192 
4$4. 09 

17,091,099,427 
1304,599 

16.0 
1224,011 

•58 
18,919,016,768 

1383,118 
17. 6 

' Decreatte 1925 
$554,286,419 

$23,05 I 
$ II 8,839,453 

$4,942 
$518,970,998 

1 7. lo 
15. 7o 

$21,583 
◄ 3.4c 

3$16,205 
4$4. 10 

17,159,077,205 
1308, 115 

16. I 
1225,796 

559 
l 8,971,547, J 79 

1386, 120 
17. 7 

24.9% 24.4% 
1,237,1 70,988 1,231,595,630 

51,372 51,219 
338,599 338,385 

29.27 29.24 
2 113,847,101 2 113,958,283 

74,068 74,046 

0.07 
(D) 0.09 
(D) 2.96 
(D) 3.10 
(D) 0.22 

.. ojs 
( D) 0. 46 
(D) 0.08 
(DJ 0.24 
(DJ 0.95 
(D} I. 14 

(D) 1.64 
(D) o. 79 
(D) 1.69 
(D) 0.59 
(D) 0. 77 
(D) 1.30 

2.05 
0.45 
0.30 
0. 56 
0. 32 

(DJ 0.10 
o. 54 

1 226 companies. 2 199 companies. 1 191 companies. 
i 184 companies. e 195 ~ompanie•. 7 169 companies. 

4 198 companie•. 

Part II-City Lines-Combined Reports of 98 
Companies Operating City Lines Exclusively 

TABLE \'-COMBINED INCOME STATEMENT 

1926 
Railway operating rev-

enue ............... $396,636,549 
Railway operating ex-

pense ..... ,........ 292,176,016 
I 

Net operatin11: revenue $104,460,533 
Net revenue: Auxiliary 

operations.. . . . . . . . • 946,992 
Taxes.. . . . . . . . . . . . . . . 24,656,645 

Operating income... . $80,750,880 
Non-operating income.. 5,847,424 

Gros• income. ... .. . $86,598,304 
Deduction• from gross 

income............. 61,665,121 

Net income......... $24,933,183 
Dividends ....•.....•. a$l4, 114,326 
Operatin11:ratio,percent 73.66 
Rntio: Net income to 

operating revenue. . . 6. 29 

a Reported by 29 companies. 

Per Cent 
Increase Increa.1;1e 
or (D) or (D) 

1925 Decrease Decresse 

$394,400,20 I $2,236,348 0. 57 

288,334,927 3,8 ◄ 1,089 I. 33 

$106,065,27◄ (D) $1,604,741 (D) 1.51 

1,038,075 (D) 91,083 (D) 8.77 
24,635,667 20,978 o. 09 

$82,467,682 (D) $1,716,802 (D) 2.08 
5,456,818 390,606 7. 16 

$87,924,500 (D) $1,326,196 (D) 1.51 

64,927,839 (D\ 3,262,718 (D) 5.03 

$22,996,661 
a$ I 2,248,138 

73. 11 

5. 83 

$1,936,522 
$1,866,188 

0.55 

0.46 

8.42 
15. 24 
0. 75 

7.89 

TABLE VI-OPERATING EXPENSES BY PRIMARY ACCOUNTS 

Per Cent 

Way and structures ... . 
Equipment .......... . 
Power ............... . 
Conducting transporta-

tion ............... . 
Traffic ..•..•......... 
General and miscellane-

1926 
$38,974,130 
38,330,429 
37,970,036 

I 35,453,291 
1,042,390 

OUB................ 38,741,674 
Transportation for in-

vestment-Cr.... . . . -83,802 

Total operating ex-

1925 
$40,174,856 
36,959,018 
38,095,788 

133,530,457 
716,606 

37,268,505 

Increase Increase 
or (D) or (D) 

Decrease Decrease 
(D) $l,200,7Z6 (D) 2. 99 

1,371,411 3.71 
(D) 125,752 (D) 0.33 

1,922,834 I. 44 
325,784 45. 46 

1,473,169 3. 95 

- 114,209 (D) - 30,407 (D) 26.62 

pense ........... . a$292, 176,016 b$288,33◄,927 $3,841,089 I. 33 

a Includes $1,747,868 undistributed expense. 
b Includes $1,703,906 undistributed expense . 

TABLE VII-OPERATING STATISTICS 

Passenger car-miles .. .. 
Total revenue car-miles 
Revenue passengere1 .. . 
Transfer pa.sseo!,icra2 •.. 
Total pss,eogers ..•... 

t:":i!:'c~~:i~,,a', : : : 
Pa.,,enger car-hours3 •. . 
Miles of oingle track ... 
PllRSenger cars oper-

a ted4a .•. .•.•....... 

1926 
866,532,242 
868,828,647 · 

5,540,229,291 
1,574,719,591 
7,145,851,769 

$385,787,072 
85,018,306 
84,800,918 
11,155.06 

21,369 

Inrrense 
or (D) 

1925 Decrease 
856,395,412 I 0, 136,830 
859,048,561 9,780,086 

5,554,933,217 (D) I 4,703,926 
1,554,930, 129 I 9,789,462 
7,142,030,764 3,821,005 
$383,948,891 $1,838,181 

84,572,717 445,589 
84,346,146 454,772 
11, 13 I. 88 23. I 8 

21,325 

Per Cent 
Increase 

or (D) 
Decrease 

I. 18 
I. 14 

(D)0.26 
I. 27 
0.05 
0.48 
0.53 
0.54 
0. 21 

0. 21 

a Average maximum number of psosenger ears in oervice daily. 1 Reported 
bv 95 companies. 2 Reported by 76 companies. 3 Reported by 86 companies. 
4 ·Reported by 88 companies. 
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year, had a deficit of $47,696, which 
was $10,805 greater than in 1925. All 
of the groups of the interurban com­
panies operated at a deficit, while 
among the combination companies only 
the Class A group earned any net in­
come. It amounted to $2,388,006 and 
represented a decrease of 50.48 per cent 
from 1925. 

It is quite apparent from the fore­
going that only the larger city com­
panies made any money in 1926-those 
in the class earning more than $250,-
000 per year. This is the class that 
has been freest from competition and 
has been least affected by the use of the 
private automobile. It is also the class 
whose problems have received the most 
careful consideration, probably for the 
very reason that no satisfactory .com­
petitive service was available. In con­
sequence the companies in this group, 

not all of them, perhaps, but some of 
them, have succeeded in securing rates 
that in some measure meet the cost of 
service. 

The rest of the companies in the 
other groups are struggling, with vary­
ing degrees of success, to give a serv­
ice the cost of which is not covered by 
their revenues. Either these com­
panies must receive adequate revenues 
or the service they give must be cur­
tailed. The companies are making a 
commendable effort to improve and ex­
tend their service wherever there seems 
to be the faintest chance of justifying 
it; these efforts must receive the co­
operation of the traveling public ex­
pressed in an adequate system of rates. 

This is particularly true in the smaller 
communities and outlying districts. 
The tables show that the smaller com­
panies are in a precarious situation, are 

not in fact earning their fixed charges. 
Their condition is of course due to the 
omnipresent private automobile, whose 
inroads 'into the passenger traffic of 
the local street railways during the past 
ten years have cut down their sources 
of revenue. The problem presented is 
a serious one both to the companies 
themselves and the public they serve. 
In the case of the former there is a 
large investment at stake, while in tl\e 
case of the public a decision has to be 
made as to whether they want and are 
willing to pay for a common carrier 
service, to which they have become 
accustomed but which they no longer 
patronize as· intensively as they once 
did. It is a question of adequate rates or 
no service. When a certain fraction of 
the patrons of a railway cease to use it, 
the remaining fraction must naturally 
pay a higher per capita rate if they 

Part III- Interurban Lines-Combined Reports of 50 
Companies Operating Interurban Lines Exclusively 

Part IV-City and Interurban Lines-Combined 
Reports of 83 Companies Operating Combined 

City and Interurban Lines 
TABLE Vlll-INCO'.\IE STATEMENT OF 50 ELECTRIC RAILWAYS 

1926 
Raif,.·ay operatiDg rev­

enue............... $20,861,03S 
Railway operating ex-

pense.............. 17,S90,4SI 

Net operating revenue $3,270,584 
Net revenue: Auxiliary 

operatioD•.......... 180,441 
Taxes................ 1,236,234 

Operating Income $2,214,791 
Non-operating income.. 218,781 -----

Groos income.. ..... $2,433,572 
Deduction• lrom gr°"" , 

income............. 6,126,137 

Net income......... *$3,692,565 
Dividend•.... ........ 0$178,323 
Operatingratio,(percent) 84.32 
Ratio: Net income to 

operating revenue . ............. . 

1925 

Increaae 
or (D) 

Decrease 

Per Cent 
Increase 
or (DJ 

Decrease 

$20,98S,S30 (D) $124,495 (D) 0.59 

17,499,048 91,403 0. S2 

$3,486,482 (D) $21S,898 (D) 6. 19 

174,934 5,507 3.15 
1,293,882 (D) 57,648 (D) 4 . 46 

$2,367,534 (D) $152,743 (D) 6.45 
237,561 (D) 18,780 (0) 7.91 

$2,605,095 (DJ $171,523 (D) 6.58 

5,990,410 135,727 2. 27 

*$3,38S,315 (D) $307,2S0 
0$170,766 $7,557 ...... : .. 3 

83.39 0.93 I.II 

• Deficit. o Reported by three companiP-•. 

TABLE IX-OPERATING EXPENSES BY PRIMARY ACCOUNTS 

Way and •tructure• .... 
EquipmeDt .••........ 
Power .............. . . 
Conducting tran,porta-

tion .....•••.•.....• 
Traffic ......•.•...... 
General and miocellaDe-

our ...•............ 
Traruiportation lor in• 

vestment-Cr ......• 

1926 
$3, I0l,S79 

2,140,856 
3,047,981 

5,61 7,926 
356,658 

3,314,371 

- 7,49S 

1925 
$3,2 IS,090 

2,009,202 
3,076,690 

S,617, 182 
360,250 

3,215,915 

Increa~e 
or (D) 

Decrease 
(0) $113,SII 

131,654 
(D) 28,709 

Per Cent 
ln~rea~e 
or (0) 

necrcose 
(0) 3.53 

6.55 
(D) 0.93 

744 0.01 
(0) 3,592 (D) I. 00 

98,4S6 3.06 

-11,021 (D) -3,S26 (D) 31.99 

Total operating ex-
pense .............. o$17,590,4SI b$l7,499,048 $91,403 0. S2 

o Includes $18,575 undi•tributed expenoe. 
6 locludeo $15,740 undiotributed expense. 

TABLE X-OPERATING STATISTICS 

PMscnger car-miles .. .. 
Total reveoue car-miles 
Revenue paooengero ... . 
Trabefcr pa.Mengen1 . . . 
Total pasoengers .•.. , , 

~':':~::rc!:~h!:~,-- : : : 
Pa•aenger car-hou,.g! .. , 
Miles of lliDgle track .. , 
Pat11eenfer cars oper-

ated a ............ ,, 

1926 
35,005,554 
46,299,079 
53,342,580 

1,284,850 
55,929,159 

$12,958,716 
1,990,427 
l,26li551 
3,21 . 48 

616 

Per Cent 
lncre8"8 lncreruie 
or (D) or (D) 

1925 DccreMe DecrCMe 
35,543,691 (0) S38, 137 (D) I.SI 
45,753,368 S◄ S,711 I. 19 
5S,097,566 tDl 1,754,986 (0)3. 19 

1,293,212 (D) 8,362 (D)0.65 
57,710,107 (D) 1,780,948 (0)3.09 

$13,477,663 (0) $518,947 (O)3.8S 
1,933,574 56,853 2. 94 
1,247,595 13,956 1.12 
3,2l1.S3 0.9S 0.03 

595 21 3.53 

o Average maximum number ol p,..,.cnger cars in •ervice daily. 1~eported 
by 16 companies. s Iteported by 37 companies. 1 lteported by 40 compe~ies 

TABLE XI-INCOME STATEMENT 

1926 
Railway operating rev-

enue ............... $137, I S6,675 
rtail way operating ex-

pense... . . . . . . . . . . . I 07, 978,029 

Net ope,rating revenue 
Net revenue: Auxiliary 

operatiom ......... . 
Taxes ............... . 

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

Groes income .. .... . 
Deductioru, lrom groeo 

income ............ . 

Net iDcome ........ . 
Dividend> ... ,., •..... 
Operating ratio, per ceDt 
ltatio: Net income to 

operating revenue . .. 

$29,178,646 

1,607,824 
8,800,352 

$21,986,118 
4,303,991 

$26,290,109 

24,943,506 

$1,346,603 
0$1,340,350 

78. 73 

0. 98 

192S 

Increase 
or (D) 

Decreaoe 

Per C,nt 
lDcr....,,e 
or (D) 

Decreue-

$138,900,688 (D) $1,744,013 (D) I. 26 

107,362,177 615,852 0.S7 

$31,HR,511 (0) $2,359,865 (D) 7. 48 

1,648,430 (D) 40,606 (D) 2.46 
8,922,130 (D) 121,778 (01 1.36 

$24,264,811 (D) $2,278,693 (0) 9.39 
4,04S,047 258,944 6.40 

$28,309,858 (D) $2,019,749 (0) 7. 13 

24,703,973 239,533 0.97 

$3,605,885 (0) $2,259,282 (D) 62. 66 
b$2,l32,064 (DJ $791,714 (D) 37.1} 

77.29 0.44 1.86 

2.60 (D) 1.62 (D) 62.31 

o Reported by 13 companies. b Reported by 14 companies, 

TABLE XII-OPERATING EXPENSES BY PRl:\IARY ACCOUNTS 

Per CeDt 
focreaoe lncreaoe 

1926 192S 
or (0) 

Decrease 
or(D) 

Oecrea,,e-
Wey and structures .... $18,046,486 $17,182,968 $863,SI 8 5.03 
EquipmeDt ........... 14,579,960 14,404,269 175,691 '· 22 
Power ......•........ , IS,477,942 15,657,558 (D) 179,616 (0) I. 15 
Conducting tran•porta-

41,203,276 41,878,952 (D) 67S,676 (D) 1.61 tion ................ 
Traf!ic ......•....... , 836,066 828,683 7,383 o. 89" 
General and miocellane-

ous ................ l8,2S3,698 17,601,349 6S2,349 3. 71 
Tran•portation lor in-

vestment-er ...... , - 419,399 -191,602 -227,797 118. 89" 

Total operating ex-
pen•e ........•..... $107,978,029 $107,362,177 $61 S,8S2 0.57 

TABLE Xlll-OPERATING STATISTICS 

PR88engcr car•miles .. .. 
Tota) revenue car-milce 
Revenue pa_,qenger~• .. . 
Trang fer pMSengers2 . •. 
Total p88!engers1 •••••• 

t~.::rc~~bi~:!;(::: 
Passenger car-hours2 •• . 
!\life• of •ingle traek ... 
Pa!!scngcr can oper-

ated'a ............. . 

1926 
296,856,643 
322,043,262 

l,497,527,SS6 
187,648,467 

l,717,23S,840 
$119,090,707 

26,838,368 
25~804J 136 

Y,71>. 16 

6,377 

lncrra.._~ 
or (D) 

I 92S Decrea.•c 
302,539,923 (D) S,683,280 
3 26,793, 70 I CD) 4,750,439 

1,549,046,422 (D) 51,518,866 
189,S66,27I (Dl 1,917,804 

1,771,806,308 (0 54,570,468 
$ I 2 I ,S44,444 (D $2,453,737 

27,451,992 (0 613,624 
26,384,874 (D) 580,738 

9,702.19 12.97 

Per Cent, 
Iner­
or (0) 

OecreMe 
(0) 1.88 
(D) 1.45 
(D)3. 33 
(1))1.01 
(O)3.0S 
(0)2.02 
(0)2.24 
(D)2.20 

0. 13 

6,481 (D) 104 (D) 1.60 

a Average maximum number ol p&Mengcr cars in •ervice daily. 1 Reported 
by 81 oompaniee. s Reported by 63 companic•. 1 Reported by 76 companies. 
' Reported by 63 companies. 
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Part V-Combined Statements of All Three Types of Companies on a 
Car-1\:lile Basis 

TABLE XIV-INCOME STATEMENT OF 98 CITY COMPANIES, 50 INTERURBAN COMPANIES 
AND 83 COMPANIES OPERATING COMBINED CITY AND ·INTERURBAN LINES 

Railway operating revenue .. 
:Raill\·ay operating expense ... 

Net operating revenue .. ,. 
Net revenue: Auxiliary nper-

ations .................. . 
Taxes .................... . 

Operating income ....•.... 
Non-operating income ..•.... 

Groee income ........... . 
Deductions from gross income 

Net income ... , ..... .. . .• 

* Deficit. 

.--City Lineo----'-. 
Per Cent 

Cents per Increaee 
Car-l\lile or (D) 

1926 1925 Decreaee 
45.65 45. 91 (D)0.56 
33. 63 33.56 0. 21 
12. 02 12. 35 (D) 2.67 

0. II 0. 12 (D)B.33 
2. 84 2. 87 ml 1.03 
9.29 9.60 (D 3.23 
0.68 0. 64 6.25 
9. 97 10. 24 (D)2. 64 
7. 10 7. 56 (D) 6.08 
2. 87 2. 68 7.09 

~ I nterurban Lines~City and l nterurban Lines 
Per Cent Per Cent 

Cents per Increase Cente per Increase 
Car-Mile or (D) Car-Mile or (D) 

1926 1925 Decrease 1926 1925 Decrease 
45.06 45. 87 (Dl I. 77 42. 59 42.50 0.21 
37.99 38. 2S (D) 0.68 33.53 32. 85 2.07 
7.07 7.62 (D) 6.22 9.06 9.65 (D)6. II 

0.39 0. 38 2. 63 0.50 0. 50 
2.67 2.83(D) 5.65 2. 73 2. 73 

iniHs 4. 79 5. 17 (D) 7. 35 6. 83 7.42 
0. 47 0.52 (D) I0.62 I. 34 I. 24 8.06 
5. 26 5.69 (D) 7.56 8. 17 8.66 (D)5. 66 

13. 23 13.09 1.07 7 . 75 7. 56 2. 51 
*7. 97 *7. 40 .... ... o. 42 1.10 (D)61.82 

' 
TABLE XV--OPERATING EXPENSES OF 98 CITY COMPANIES, 50 INTERURBAN COMPANIES 

AND 83 COMPANIES OPERATING COMBINED CITY AND INTERURBAN LINES 

.--City Linea~ 
Per Cent 

~ Interurban Lines~ City and Interurban Line• 
Per Cent Per Cent 

Cents per Increase Cents per Increase Cents per Increa!e 
Car-Mile or (D) Car-Mile or (D) Car-l\lile or (D) 

1926 1925 Decrease 1926 1925 Decrcaoe 1926 1925 Decrease 
Way and otructures ......... 4.49 4.68 (D) 4.06 6. 70 7. 03 (D/4.69 5.60 5. 26 6.46 
Equipment ................ 4. 41 4.30 2.56 4. 62 4.39 5. 24 4.53 4. 41 2. 72 
Power ..................... 4. 37 4. 43 (D) 1.35 6. 58 6. 72 (D)2.08 4.81 4. 79 0. 42 
Conducting traneportation .... 15. 59 15.54 0.32 12. 13 12. 28 (D)l.22 12. 79 12. 82 (D)0.23 
Traffic .................... 0. 12 0.08 50.00 0. 77 0.79 (D)3.92 0. 26 0. 25 4.00 
General end miscellaaeous ..• 4. 46 4.34 2. 76 7. 17 7,03 I. 99 5.67 5.38 5.39 
Traneportation for invest.-

Cr ...................... 0.01 0.01 0 .. 02 0.02 o. 13 0.06 116.67 
'"Total operating expensee. 33.63 33.56 0.21 37. 99 38. 25 (D)0.68 33.53 32. 85 2.07 

* Undietributed expenses in-
eluded in total. .......... 0.20 0.20 0.04 0.03 

want the service continued, especially 
if, as is actually the case, the cost of 
operation has meanwhile increased. If 
the rate necessary to maintain service 
is more than the service is worth to the 
people of the community, service must 
be abandoned. 

This is true whether the line be a 
bus line or a railway. In communities 
where the riding habit is low and the 
density of traffic consequently below a 
certain minimum, the bus undoubtedly 
is more economical, but the point to be 
made here is that neither vehicle can 

Part VI-Derived Ratios 

hope to operate successfully at the fare 
which formerly sufficed for the railway. 
When only a fraction of the former 
patrons now use the service, rates must 
be recast on a new basis. And in view 
of the fact that in many of these small 
communities there is some doubt as to 
whether any rate which patrons are 
willing to pay would yield a return on 
the investment, it would seem logical 
in these cases to leave the operator free 
to charge whatever rate he wants to so 
that he may experiment to determine if 
there is any rate that will yield a fair 
return. It is no longer a question of 
confiscation or extortion, but of whether 
or not there is an economic demand for 
the service . 

The smaller companies as a group are 
not earning their fixed charges-are 
operating at a deficit which was larger 
in 1926 than in 1925. Their traffic con­
tinues to fall off rapidly. The para­
mount question with respect to them 
is whether or not they will survive. 
Unquestionably it would seem to be the 
part of wisdom for any of these small 
communities that want to keep their 
street car service-and the evidence is 
that all of them do-to relieve them of 
all burdensome restrictions and taxes 
and give them a free hand to see if they 
can work out their own salvation. 

In conclusion Mr. Murphy says: 
The problems of these small companies 

are as has already been said, acute and 
serious, but at this point, perhaps, It should 
be said again that they constitute a very 
small traction of the electric railway In­
dustry and what has been said about them 
In no way vitiates the statements that were 
previously made about the lndusry as a 
whole. 

The other companies, the great bulk of the 
Industry, while by no means prosperous, 
are neve rtheless confidently going forward 
with plans for the future. For them the 
year 1926 was marked by unusually steady, 

TABLE XVI-SIGNIFICANT RATIOS DERIVED FROM THE FOREGOING TABLES 

98 City Companies -so Interurban Companies--- 83 Companies Operating Both City and 
Interurban Linea 

Per Cent Per Cent Per Cent 
IncreMe Increase Increaee 

1926 1925 or°(D) 1926 1925 or (D) 1926 1925 or (D) 
Decrease Decrease Deereasa 

Railway operating revenue ........... $396,636,549 $394,400,20 I 0. 57 $20,861,035 $20,985,530 (D) 0.59 $137,156,675 $138,900,688 (D) I. 28 
Per mile of single track ............ $35,557 $35,430 0.36 6,494 $6,534 (D) 0.61 $14,118 $14,316 (D) 1.36 

Gr08e income ...•.•...•..••... , ...•. $86,598,304 $87,924,500 (D) 1.51 $2,433,572 $2,605,095 (D~ 6. 58 $26,290, I 09 $28,309,858 (D) 7.13 
Per mile of single track ............ $7,763 $7,898 (D) 1.71 $758 $811 (D 6.54 $2,706 $2,918 (D) 7.27 

Paseenger revenue ......... ......... $385,787,072 $383,948,891 0.48 $12,958,716 $13,477,663 (D) 3.85 $119,090,707 $121,544,444 (D) 2.02 
Per revenue passenger ..• ...•...•.. 16. Be. 16. Be. 24. 3c. 24. So, (D) 0.70 27. Be. 22. 7o, I. 30 
PPr total paoeenger ......... , ...... 15_ 3c. 15. 3c. 

""il:i1 
23. 2c 23.4c. (D) 0.86 26. Sc. 26. 7c. I. 49 

Per mile of •ingle track ............ $34,584 $34,491 $4,034 $4,197 ml 3.ss $12,258 $12,528 (D) 2.16 
Per paasenger car-mile ............. 44.Sc. 44.Bc. (D) 0. 67 37. 0c. 37. 9c. (D 2.35 40. le. 40. 2c. (D~ 0. 25 
Per car operated ... ............... 2$16,036 8$15,981 0.34 8$18,112 5$19,306 (D) 6.18 7$16,527 ?$16,655 (D 0.77 
Per pa...enger car-hour ............ 4$4. 09 4$4. 11 (D) 0.49 "$6. 44 8$6. 52 (D) I. 23 8$3. 98 8$3. 98 

Revenue feassengere ................. 15,540,22Q,29 I 15,554.933,217 (Dl 0. 26 53,342,580 SS,097,566 (D) 3.19 21,497.527,556 2 J ,549,046,422 (D) 3.33 
Per mi e of eingle track ..... , ...... 1529,448 1532,397 (D) 0.55 16,605 17,156 '(D) 3.21 2 155,937 2)61,531 (D) 3.46 
Per paooenger car-mile ............. 16. 5 16.6 (D) 1.52 I. 55 I. 6 (D) 6.25 25. I 25. 2 (D) I. 98 
Per car operated ........ .......... 9231,566 9232,402 (D) 0.24 577,745 582,661 (D) S.9S 11 213 349 11 217 662 (D) I. 99 
Per paMenger car-hour ............ 1060 106 J (D) I. 64 133 834 (D) 2.94 '1253 '1254 (D) 1.84 

Total pasaengero .................... 17,145,851,769 17,142,030,764 0.05 55,929,159 57,710,107 (D) 3. 09 21,717,235,840 21,771,806,308 (D) 3.08 
Per mile of eingle track ............ 1682,888 1684,508 (D) 0.24 17,410 17,969 (D) 3. II 2178,815 '184,760 (D) 3.22 
Per passenger car-mile ..•.......... 18, 5 18. S (D) I. 18 I. 6 I. 6 25_ 9 25. 9 

Ratio 
Transfer paseengere to revenue pae-

aengero (per cent) ............... 28.4% 28.0% I. 43 2.4% 2.3% 4.35 12.5% 12.2% 2. 46 

Revenue car mileo ...•.......•...... 868,828,647 859,048,561 I. 14 · 46,299,079 45,753,368 I. 19 322,043,262 326,793,70 I (D) 1.45 
Per mile of eingle track ............ 77,887 77,170 0.93 14,412 14,247 I. 16 33,149 33,682 (D) I. 58 
Per car operated .................. 836.320 135.908 I. 15 56 1,621 562,202 (D) 0. 93 744,013 744.352 (D) 0.76 
Per car-mile ...................... ·9. 0 48.9 I. 12 813. I 813. I 139.9 139.9 

Car-houro .......................... •ss,o I R,306 •s4,s12,111 0. 53 81,990,427 81,933,574 2. 94 "26,838,368 "27,451,992 (D) 2,24 
Per car operated .................. 143,990 143,969 0.53 184,309 154,321 (D) 0.28 184,326 154,289 0. 86 

I 9 S companies 5 40 companiee D 85 companies U 7 6 cnmpanieo 
• 81 companico 5 3 7 companieo 10 84 companies H 77 companies 
8 88 companies 7 63 compani'" II 59 companies 15 32 companies 
' 86 companice B 7 5 companies 12 74 companieo 18 60 companiee 
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Part VII-Analysis of Income Statement 

TABLE XV II-ANALYS IS OF OPERAT ING STATEMENT-PER CENT l NCREASE OR (q) DECREASE 

City Compani ,----[ntcrurbao Compani---. -----COmbined Propertieo--.. 
o" II" 0 " 0" 'o " 'o " 'o" 'o" o" 
!l g 

:,c:, c:, c:, 
f; g c:, 

cc:, lj<:> l!"' Ii "' f <:> I; "' f <:> 
g~ 

<IC:, :,"' :,"'. :, ~ :,"' .. ~ .. ~ :,"' > • =~ c"'. .,c:, c<:> c <:> cc:, cc ..~ 
<IC:, p.:g .,e .,<:> "' "' "'"' ""' "'"' ""' t~ I>"' >"' >"' >"' t; o .. >"' t :G .,,,.: <1N .. ..: .. .: <1 N .. .: i,::;; .:: .. ~ .. ~ .. i::; ... p.: .. p.:;; i::; .. i::: .. 

~~~ 
~o .C C.c .C C.c ,sBi .C C.c .c " .c -" 0 -" .c =.c . -.c 

~~J ·i~~ _.,., .-::: cs (,) -~~ ~ ·i.; (,) f~ ~ !j£[l! -r.i. •i;-:ir:J i gt3 ~-5 .:! i' .,.~ gt3 -..: 
i,; G) ... --..:; .. ~]! !t! ~~I ~t e ~rs a ~~ e ~]! 8 ~ E t5"'U ::0>- - :::>i U::"a>, .... :::>- ... >- _::0>- :::>-N "' ~ .... "' ... "' N ... N "' N N 

R&il ,.-ay opera ti DI! revenue ....... 0.59 0 . 30 (D l I. 67 1.0 ◄ (D) 1.0◄ (D) 2.28 (D) I. 10 (D) I. 86 (Dl 3 . 85 
Railway operatiog e,peru,e ....... I. ◄◄ (D) 0 . 15 (D 2.06 (D) 0.32 I. 66 (D) I. 21 0 . 95 (D) 1 . 3 ◄ (D 2. 12 

Net operatiog revenue ......• (D) I. 6◄ 2. 26 0.26 6 . 30 (D) I ◄ . 75 (D) 12.10 
(DI 7. 75 (D) 3. 96 (D) 3 1.66 

Net reveoue: Auxiliary operation• 1.8◄ (D) 19.03 (D) 37.5◄ 9. ◄8 ( D ) 1.01 (Dl 9.69 (D 3. 13 25.2◄ 
Taxes ..... . ..... . .. . .... .. .... 0.50 (D) 9. ◄ S (D) 3.7 ◄ 3.99 (D) 7. 73 (D 10.81 (D 0 . 66 (D) 6. 16 ii>"i" T10 

Operating income .. : ........ ( D ) 2. 2S 2 . 3 ◄ 1.60 7. 51 (D) 18 . 03 (Dl 13 . 38 (D) 9 . 92 (D) 2.58 
Non-operating income ........... 7.58 (D) 0.09 (D) 26.7> 18.00 (D) 16.2 ◄ (D 61 . 6◄ (D) 0 . 95 l ◄ .07 · · · · ;,3:as 

Groee income ............... (D) 1.63 2. 21 (D) I. 55 8 . 67 (D) 17 . 99 (D) 25.17 (D) 8.81 1.09 ◄ 2 . ◄6 Deduction• lrom grooo income ...• (D) 5. ◄ I 5.51 I. 38 3.9◄ I. 16 (D) 0.63 I. 19 (D) 0.33 2. 21 

Net income ................ 8.99 ml 6. 08 
ii>i" 68: 3 i . .... .. : 4j (Dl S0. ◄ 8 ii>>"" o: io .... i1:10 Dividends .... . ............. . ... 16.29 (D l ◄ . ◄ 7 ii>> .. Us ..... i : ii, (D 53 . ◄7 

Operatiog ratio (per ceot) ..... , .. 0.8 ◄ (D) 0. ◄◄ (D) 0. ◄0 2. 73 2. 08 0 . S◄ I. 80 
Ratio: Net iocome to operatmg 

8. ◄ 3 (D) (D) 50. 00 revenue ........ .. ......... .. . 6 . 3 ◄ 

TABLE XVll 1-OPERATING EXPENSES BY PRIMARY ACCOUNTS-PER CENT lNCREASE OR (D) DECREASE 
City Compani ,----Jnterurbao Companies-----. -----COmblned Prorrti 'Way aod •tructuree .......•. ... . (D) 3 . ◄◄ (Dl I. 58 (D) 11. ◄2 7. so 1.30 (D) ◄.◄7 5. 88 0.9 (D) 0 . 19 

l ◄ .00 Equipmeot . . ............... ... . 3.88 1.S ◄ (D 2.19 3. ◄7 1.67 1.09 2. 31 0.20 
Po,.·er ......................... 0. 17 (D) 6.9 ◄ (Dl 2.76 (DJ 0.99 (Dl 0.08 (D) 3.3 ◄ (D) 0 . 83 (D' 2.56 (Di 3.00 Cooductiog tranoportation ....... I. 56 (D) 0.76 (D I • ◄ 6 0.60 (D 0.52 0. ◄ 3 (D) I. ◄ I mi 2.3 ◄ (D 5. ◄7 
Traflio . ....... . ...... .... ...... ◄S.05 58.85 18.23 (D) 11.90 ◄ .31 0.31 3. 29 9. ◄ I (D 20.9◄ 
General and miscellaneous .. .. . .. ◄ .31 (D) 0.59 (D) 3. ◄ 1 0.82 5.66 (D) 0.98 ◄ .83 (D 2.73 I. I ◄ 
Trao•portation !or iovestment-

.381. 68 (D) 26.98 122. 77 Cr ..•••...... . ...... . ..... .. (D) 27.09 12.3S (D) 82. ◄2 

Total operating e,peooe .... .. I. ◄◄ (D) 0.15 (D) 2.06 (D) 0.32 I. 66 (D) I. 21 0. 95 (D) 1.3 ◄ (D) 2. 12 

TABLE XIX-OPERATING STATISTICS-PER CENT INCREASE OR (D) DECREASE 

...----City Compani,ea---~ .....-loterurblln Companiee---~ .----Combined Properti-----
PB811eoger car-tniles ........... . . 1.18 1.6◄ (D) 1.07 

1.12 1.77 (Dl 1.16 
0.08 (D) 3.23 (D) 0.2◄ 
1.86 0 . 8 ◄ 1. 16 (D~ I . 66 (D) I. 99 (Dl 7. 17 

Total revenu&-<:ar milee ......... . 
Reveoua pBMeogers ... ..•..•.••• 
Traosler p8118eDgers .. .......... . 
Total p~seogers1 • ••••••••.•.•• • 

(D) 0. 271 0 . 09 (D I. 937 

1.2gi 0.7SI (D 2.801 
0.061 0 . 16 (D 2.00 

8.2◄ (D) 1.84 (Di 1 ◄ .62 
(DJ 13.52 10 1.2211 ID ◄ .0511 

7.82 (Dl 2.03 (D 13.69 

(D 1. 24 (Dl 1.79 (D 5. 83 
(D 2.9011 (D 6.14 (D 10.09'• (D! 0. 19 (D 9 . 31 17 (D 6.28" 
(D 2.60'1 (D 6. ◄5 (D)I0.7214 

Pameager revenue . ............ . 0.51 0 . 10 (D) 1.26 
0. 531 I. 0◄1 (D) 2. 361 

(DJ 0. 16 (D S. 97 (D) 5. 37 
6.9910 3.21 11 (D) 0.8611 

(D 1.7311 (D) 3.01 (D} 8.89 
Revenue car-houre ........ .. ... . 
PM11enger car-hoUf1!1 ..•. ......•.. 0. 551 0. 89' (D} 2. 6SI 8. 9610 (D) 0. 221J o. 1211 

(D 2.03 (0)2.15 (D) 7.917 
(D) 2.01 11 (D) 1.92 (D) 8.627 

Milee ol oiog)e track ............ . 
PB88eoger cars operated a ... : .. . . 

0.30 0.S3 (D ◄ .27 
0. 1r 2.151 (D 1.9◄7 U!u (D) u;.. (D) U~,7 (D)0.77 ◄ .17 (D) 2.61 

(D) t. ◄ 220 (D) l. ◄ 1 1 1 (D) 10.071' 

a Average ma,lmum number ol pao,eoger OBl'll In oervice dally. 
• Reported by ◄ I compan!e•. 7 Reported by 23 compaoiee. 
• Reported by 39 compall!ee. I Reported by 12 compaoie•. 

U Reported by 7 companiee. 
11 Reported by 12 compaoiee. 
'• Reported by I 5 companieo. 
11 Reported by 8 companies. 
11 Reported by 2◄ compaaiee. 
17 Reported by 22 companiee. 

11 Reported by 30 oompanies. 
It Reported by 26 oompaniee. 
to Reported by 22 companies. 
n Reported by 16 companiee. 
u Reported by 17 companiee. 

a Reported by ◄0 compall!ee. 1 &ported by 21 companiee. 
• Reported by 37 compan!e•. 10 Rt-ported by I company. 
• lteported by 2S r.ompall!ee. 1. Reported by 3 compaoiee 
I Reported by 28 comparue•. 

even operating conditions and some prog­
ress was made by certain companies In Im­
proving thetr situation. Their future prog­
ress depends upon the general attitude of 
the publtc toward them and the degree of 
sympathetic co-operation extended to them. 
There are signs that the peak of the public 
enthusiasm for motor buses was reached 
In the latter part of 1925 and that since 
then there has been a lot of sober second 
thought on the advantages of encouraging 
bus operation at the risk of jeopardizing the 
existence of the street railways. If this 
means that the problems of the latter are 
to receive more adequate conside ration In 
the future , the confidence of the railways In 
Increasing their service may be justified . 

Net Income Higher.-For the nine 
months period ended March 31, 1927, 
operating revenues of the Brooklyn­
Manhattan Transit System, Brooklyn, 
N. Y., were $34,732,911, against $33,-
295,344 for a similar period ended 
March 31, 1926. Total operating ex­
penses increased from $21,709,745 to 
$22,477,848 for nine months period ended 
March 31, 1927. After considerution of 
income deductions net in 1927 was 
$4,686,588 and $4,096,251 for 1926. 

Chicago Surface Lines Report 
Increased Business in March 

Total rides on the Chicago Surface 
Lines in March wer e 137,027,827, com­
pared with 131,839,632 in the corre­
sponding month in 1926 and 123,768,252 
in February of this year. Service was 
increased to the extent of 432,760 car­
miles, or 19,127,922 seat-miles, com­
pared with the similar month of last 
year, much of the increase being in the 
off-peak hours to meet increased de­
mand for service in the middle of the 
day and in the evening. There has been 
an increase in riding during the first 
three months of the current year of 
approximately 2.8 per cent over the 
corresponding period of 1926. 

Gross earnings for the month of 
March were $5,334,409, comoared with 
$5,127,871 for the similar month last 
year. Divisible receipts were $387,898, 
compared with $154,141 in March, 1926. 
In February gross earnings were $4,-

842,125 and divisible receipts were 
$304,380. The companies spent $687,-
291 during March on right-of-way, 
structures and equipment. 

Balance in Detroit Increases 
For the year ended March 31, 1927, 

the total operating revenue of the De­
partment of Street Railways at Detroit, 
Mich., was $24,588,298, a g a i n s t 
$24,009,932 for the year ended March 
31, 1926. These figures included n rail­
way operating revenue and a coach op­
erating revenue in 1927 of $21,999,438 
and $2,588,859, against $22,895,754 and 
$1,114,178 respectively. Total revenue 
from all sources was $24,866,897, 
against $24,217,265 in the 1926 period. 
Total operating expenses were $19,007,-
825, against $18,231,202. The 192'7 ex­
pense fi1?Ure included a railway item of 
$16,619,335 and a coach item of $2,388,-
489. The 1926 total expense figure was 
made up of $17,132,113 for railway and 
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$1,099,088 for coach. Net revenue f;om 
all sources was $5,859,072, agamst 
$5 986,062 for the period ended March 
31: 1926. The net income was $3,189,-
417, against' $3,319,150. Balance for 
the period ended March 31, 1927, was 
$589,189, against $572,038. Railw~y 
passengers numbered 471,992,768 m 
1927 and 492,491,738 in 1926. Coach 
passengers numbered 32,576,380 for.the 
year ended March 31, 1927, agamst 
14,827,100 for the year ended M~rch 31, 
1926 Railway revenue car-miles to­
taled 51,043,152 in 1927, against 
54 729 579 in 1926. Coach-miles totaled 
10:312:493, against 4,817,942 in the 1926 
period. 

Ohio Road Sold Under Foreclosure 
J. P. Longon purchased the Cinci_n­

nati Georgetown & Portsmouth Rail­
road at receiver's sale on April 25 for 
$225,000, the appraised va!uatioi:i. No 
other. bid was offered. Title will not 
pass to the new owners until the sale 
has been approved by Judge Stanley 
Struble of the Common Pleas Court. 
The sale was ordered as the result of a 
suit to foreclose the mortgage filed by 
the Union Savings Bank as trustee for 
the bondholders after continued failure 
to earn interest on bonded debt. 

The C. G. & P. is a -42-mile inter­
urban c~nnecting Cincinnati with 
Georgetown, Ohio. Indications are that 
operation will continue under control 
of the new owners, said to represent 
the bondholders. 

Disposit ion of Broadhead 
Properties Discussed 

Accounting made to the court in con­
nection with the estate of S. B. Broad­
head, largely interested in the electric 
railways centering in Jamestown, N. Y., 
shows that except for two which were 
abandoned the lines have become self­
sustaining from an operating view­
point and now require no further ad­
vances from the estate for their opera­
tion. There have been, however, a_nd 
must continue to be some substantial 
advances for capital expenditures such 
as new cars and equipment in order to 
render the roads successful from an op­
erating viewpoint. 

As to the Jam es town, Westfield & 
North Wes tern Railroad, the report con­
tains a large amount of operating de­
tail but summarizes the position of the 
administrators as follows: 

It was realized that this road was de­
pendent upon Its freight business for its 
future success as the passenger business 
was diverted by private automobile. An 
appeal was made to the manufacturers of 
Jamestown to sustain this railroad by 
giving It a fair proportion of their freight. 
This appeal met with a substantial re­
sponse, the freight revenues of the r~ad 
have largely Increased, a new locomot,ve 
has been built entirely In the shops of the 
company from old materials on hand and 
the company Is now In position to handle 
large quantities of freight. 

It Is recommended, and unless Instructed 
to the contrary, liour administrators will 
continue Its ope tlon until further ac­
counting. But un ess Its operation yields 
better net results than heretofore, It will 
not recommend Its continuance indefinitely. 
Permanency of operation can only follow 
from two things. First, substantial In­
crease In freight patronage: second, relief 
from exorbitant taxation-It being assessed 
In nearly every tax district out of ail pro­
portion to Its earning value. Etrort wl!I 
be directed to accomplish both. 

As to the Jamestown Street Railway, 
the report states that the company en-

joyed an increase of $25,778 in net rev­
enues in 1926 as against 1925. The 
report recommends the continuance of 
the Jamestown Street Railway and of 
the Jamestown Motor Bus Company by 
the estates. 

Rockford Property Acquisitions 
Expanded 

Milton J. Ellis and his associates, 
operating the local railway at Rock­
ford, Ill., and the interurban system, 
have purchased the interurban line be­
tween Belvidere and Elgin, Ill., with 
about 36 miles of track from Bion J. 
Arnold and will take over the property 
on May 1. The Rockford & Belvidere 
Railway and the Elgin & Belvidere 
Electric companies are consolidated by 
the deal and offices will be established 
in Rockford. Negotiations are now 
under way with the Chicago, Aurora 
& Elgin third-rail system for through 
service from Chicago to Freeport and 
this deal is said to have been favorably 
received by the third-rail officials. A 
new company will be formed to operate 
the line, working with $1,000,000 capi­
talization, which will issue $400,000 of 
6 per cent mortgage bonds and $600,-
000 common stock. Rehabilitation of 
the line and establishment of freight 
service between Rockford and the east­
ern points are contemplated. Some of 
the eight new and fast interurban cars 
now being manufactured for the Ellis 
lines will probably be put in service on 
the Freeport-Elgin line. 

$55,953 Added to Y-0ungstown Value. 
-Value of the Youngstown Municipal 
Railway, Youngstown, Ohio, was in­
creased $55,953 when the Youngstown 
City Council approved plans for a gar­
age on Mahoning Avenue. The money 
is to purchase pumps, large storage 
tanks and equip a machine shop to 
make repairs on all buses. 

To Increase Capital.-The American 
& Foreign Power Company, Inc., under 
the supervision of the Electric Bond & 
Share Company, has called a special 
meeting of stockholders for May 2 to 
vote on an increase in the authorized 
stock. This company controls railway 
properties in Cuba. It proposes to 
issue 200,000 shares of a new class of 
$6 preferred stock and to increase the 
second preferred stock, series A, to 
1,600,000 shares from 120,000 shares 
and to increase common stock to 
8,300,000 from 1,800,000 shares. Plans 
are being formulated and steps taken 
looking to the acquisition by the com­
pany of additional hydro-electric power 
and other utility properties in foreign 
countries. 

Service in Peterborough Ceases.­
Negotiations between the city of Peter­
borough, Ont., and the Hydro-Electric 
Power Commission looking toward the 
sale of the Peterboro Radial Railway 
System failel:I and service has ceased. 
It is claimed by the Hydro-Electric that 
the railway is operated at a loss of 
$50,000 a year. The city offered $150,-
000 for both railway and gas works. 
The price set by the Hydro-Electric is 
$575,000 for the two. It is believed an 
offer will be made to a private bus 
company. If the Hydro-Electric fails 
to operate cars for 90 days the fran-

chise lapses and the city may take over 
the system. 

Profit in Ogden.-A profit of $8,613 
was realized by the Utah-Idaho Central 
Railroad, Ogden, Utah, for the period 
between Nov. 21, 1926, and Jan. 1, 1927, 
according to a report for that period 
made to the Public Utilities Commis­
sion of Utah. This company took over 
the property of the old concern, known 
as the "Utah-Idaho Central Railroad 
Company" at that time, the old com­
pany reporting to the commission for 
the preceding months of the year. Op­
erating revenues of the new concern 
from Nov. 21 to the last of the year 
amounted to $78,081, while operating 
expenses are listed at $60,644. This 
left a net operating revenue of $17,437, 
from which taxes amounting to $8,039 
had to be deducted. Non-operating in­
come for the period was $23, which. 
brought the gross income to $9,421. 
From this sum $807 interest on the 
funded and unfunded debt was de­
ducted, leaving the balance noted. 

Deficit in Toledo in l\larch.-Weather 
propitious for walking and increased 
use of private automobiles brought. 
about a decrease in patronage for the· 
Community Traction Company at 
Toledo, Ohio, in March and resulted in 
a deficit from operations of $12,190 
after caring for various funds set up 
in the Milner service-at-cost ordinance. 
The total deficit in the stabilizing fund 
is now $960,834. 

Would Scrap Certain Lines. -The 
Hudson Va1ley Railway plans to curtail 
further its lines in the district of Al:\ 
bany, N. Y., if the stockholders and\ 
the Public Service Commission approve. 
The plan is to scrap the Fort Edward­
Stillwater line and to do away with the 
Glens Falls-South Glens Falls line and 
the South Street railroad station line 
in Glens Falls. These proposals will be 
submitted to stockholders at a meeting 
in New York City on May 25. The 
commission some time ago denied the 
application for discontinuance of the 
Lake George-Warrensburg line and the 
Greenwich-Thomson line. There has 
been a renewal of this petition. 

Gross Earnings Show Increase.-For 
the first time since the city of Seattle, 
Wash., has been operating the Seattle 
Municipal Street Railway system a 
quarterly report shows an increase in 
gross earnings. The financial state­
ment for January, February and March 
gives the total gross revenue as $1,-
426,646, an increase of $1,002 over that 
of the first three months in 1926. The 
expense of operation for the first quar­
ter of this year was $1,000,501, against 
$1,088,040 in 1926, a decrease of $87,-
539. The payroll total was $730,725, 
which is $85,705 less than one year 
ago. 

Net Income Lowcr.-For the nine 
months ended March 31, 1927, passen­
ger revenue of the Brooklyn City Rail­
road, Brooklyn, N. Y., was $8,519,645, 
against $8,462,853 for a similar period 
of the year previous. Operating ex­
pens.es and taxes increased from $7,226,-
214 in 1926 to $7,421,084 in the 1927 
period. , After the consideration of in­
come deductions the net corporate in­
come was $862,561, against a net in­
come of $1,050,388 for the nine months. 
ended March 31, 1926. 
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Personal Items 

Personnel Changes Announced 
in Duluth 

With the recent resignation -of H. H. 
Brown as superintendent of the Duluth 
Street Railway, Duluth, Minn., an­
nouncement was made by Herbert 
,varren, vice-president and general 
manager, of several c;hanges in the 
company's organization. W. S. Byers 
will be Mr. Brown's successor and B. G. 
Noah will fill Mr. Byers' present posi­
tion as assistant to Mr. Warren. The 
changes are effective on May 1. 

Mr. Byers, who will take charge of 
the superintendency of the Duluth di-

H. H. Brown 

V1s10n, has been an employee of the 
railway for more than 26 years. He 
has been assistant to Mr. Warren for a 
number of years and is well known 
throughout the city. 

B. G. Noah, who is now a resident of 
Chicago, will go to Duluth on May 2 to 
assume his duties. He was in the em­
ploy of the Chicago City Railway and 
the Chicago Surface Lines from 
January, 1914, to February, 1917, as 
engineer of tests. The duties of this 
position consisted of making electrical 
and mechanical tests of substation 
transforming and converting equip­
ment. In February, 1917, and up to 
July, 1917, he was engaged by the sani­
tary district of Chicago as testing en­
gineer in charge of electrolysis mitiga­
tion. During the next two years he 
w~s in the aviation corps of the army 
and saw sixteen months service in 
France. 

From July, 1919, up to the pres­
ent time he has been with the Chicago 
Surface Lines as engineer of tests 
in charge of substation design and 
installation, his duties including the 
preparation of power statistics and 
distribution engineering. While in the 
employ of the Chicago Surface Lines 
he has also been consulting engineer 
for the Hammond, Whiting & East 
Chicago Railway. Mr. Noah completed 
his high school education in Kansas 
City, Mo., and in 1914 completed a 
four years course in electrical engi-

neering at the Armour Institute of 
Technology. 

H. H. Brown, who leaves the traction 
field to become associated with a large 
Eastern manufacturing concern, went 
to Duluth in 1911 as a clerk in the 
general manager's office. He has been 
superintendent since 1916 and has 
taken a leading part in the safety cam­
paigns in the city. He is chairman of 
the statistical committee of the 
Chamber of Commerce safety bureau 
and has been on the executive commit­
tee ever since the organization of the 
safety division. Most of his time will 
be spent in Chicago. 

W. S. Byers 

J. A. Greig Resigns from 
Toledo Company 

James Ashton Greig has resigned as 
sales manager of the Community Trac­
tion Company, Toledo, Ohio, in charge 
of the new commercial department. He 
will leave this post on June 1. At the 
time of bis appointment at Toledo, Mr. 
Greig had been editor of Electric Trac­
tion for three years. His work in 
Toledo was to help secure the proper 
balance between production and mar­
keting, for he had had many years of 
experience in railway and merchan­
dising work. 

In his early days Mr. Greig decided 
law was to be his calling and to study 
for this career he took a position with 
the Marconi Wireless Telegraph Com­
pany, now the Radio Corporation of 
America. His radio experience shifted 
his viewpoint to engineering and in 
1913 he received his engineering degree 
at the University of Wisconsin. He 
later was employed by the Western 
Electric Company. Then the war came 
and he was assigned to Radio Company 
A, 89th Infantry Division. At the close 
of the war he went to Chicago and was 
employed by the Fred M. Randall 
Advertising Agency as merchandising 
manager. 

Mr. Greig joined Electric Traction in 
1922 as editorial assistant. Later in · 
that year he was made associate editor 
and the following year editor. 

James Ashton Greig was born in Chi­
cago in 1892. He completed his high 
school work at New Rochelle and later 
moved to.Chicago. He was graduated 
from Northwestern University in the 
course of letters and science. During 
his summer vacations he served as 
newspaper reporter. 

Herbert Tuohy Assistant Traffic 
Manager at Springfield 

Herbert Tuohy, former traffic com­
missioner of the Springfield Chamber 
of Commerce, has been appointed as­
sistant traffic manager of the Illinois 
Traction Systein. Mr. Tuohy has offices 
at Springfield and Chicago, but devotes 
the major portion of his time to the 
Springfield office, in charge of W. H. 
Wylie, traffic manager. 

Because of an extensive and varied 
experience in transportation and rate 

B. G. Noah 

matters, Mr. Tuohy is especially well 
fitted for the new position, which is 
created as part of the Illinois Traction 
System's plan for intensive promotion 
of its services. The Illinois Traction 
System is continually entering a wider 
range of transportation activities, espe­
cially in the handling of through freight 
shipments, which requires an aug­
mented staff of transportation experts. 

Mr. Tuohy's first railway experience 
was gained in Peoria, lll., where he was 
associated with the Rock Island, Chi­
cago & Alton, and Illinois Central rail­
ways. In 1915 he went to Springfield, 
first as rate clerk and then as examiner 
and transportation expert for the 
Illinois Commerce Commission. Since 
1921 he has served as traffic commis­
sioner for the Springfield Chamber of 
Commerce, in which position he has 
been especially successful in maintain­
ing relations between the shippers and 
the railways and at the same time pro­
tecting the interests of the city from 
a rate standpoint. During the World 
War Mr. Tuohy served with the A.E.F 
forces in France. 

Amon Ing has been reappointed by 
Governor Baker of Missouri as a mem­
ber of the Missouri Public Service Com­
mission. His term will expire on April 
15, 1933. Judge Ing was appointed to 
the board several years ago to fill an 
unexpired term. 
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Manufactures and the Markets 
News of and for Manufacturers-Market and Trade Conditions 

A Department Open to Railways and Manufacturers 
for Discussion of Manufacturing and Sales Matters 

Space Applications for Cleveland 
Show Ready 

Applications for show space at the 
Cleveland convention will be mailed to 
all members of the American Electric 
Railway Association on May 16. Thirty 
days are allowed for filing. All appli­
cations received up to the close of busi­
ness on June 15 will be awarded space 
by the exhibit committee, which is 
scheduled to meet June 22 to make the 
official allotment. If any space remains 
unsold after the initial allotment has 
been made, it will be assigned by the 
director of exhibits in the order in 
which applications are received. 

equipment on 45 city cars. Conversion 
of these cars for one-man operation will 
cost approximately $117,50-0. With this 
work completed more than half of the 
company's city cars will be of the one-
man type. _______ _ 

Chicago Surface Lines Adds 
New Automatic Sub 

A new 4,000-kw. automatic substa­
tion, the first of its kind ever used on 
the system, has recently been completed 
and placed in operation by the Chicago 
Surface Lines on Grimm A venue, Chi­
cago. It furnishes power for three im­
portant cross-town lines in the north 

and northwest portions of the city, all 
formerly fed from the substation at 
Crawford and Ravenswood Avenues. 

The new substation was built at a 
cost of approximately $143,000. It is 
equipped with two 2,000-kw., 600-volt, 
60-cycle synchronous converters. The 
various units cut in automatically as 
the need for additional power is felt. 
The station is equipped with a high­
speed supervisory control system which 
enables the operator at the Crawford 
A venue substation, 2½ miles distant, to 
control both units and all feeder sec­
tions . . 

The erection. of the substation is in 
line with the policy of the Chicago Sur­
face Lines management to keep pace 
with demands, in spite of the handicap 
of an expiring franchise. The addition 
of 445 new cars and an increase of 
about 500,000 seat-miles operated in 
more than three years necessarily calls 
for a marked increase in power. Power 
consumed by Surface Lines operations 
last year was approximately 560,000,-
000 kw.-hr. 

Exhibits will occupy both floors of 
the Cleveland Auditorium as well as 
the entire new west wing. The two 
buildings will be connected with a 
covered passageway in which there will 
be operating maintenance of way ex­
hibits. Track space for the display 
of street cars will also be provided. 

Metal Prices Sag in Dull Market 

Railway materials, cars, buses and 
bus accessories, shop tools, garage 
equipment, etc., will be shown as well 
as many other items pertinent" to the 
transportation industry. An unusually 
large and varied display is expected. 

Hotel circulars giving rates for the 
convention together with application 
forms for reservations have just been 
mailed to the membership. This is the 
46th annual gathering of the associa­
tion. The convention dates are Oct. 
8-7, inclusive. The show opens at 12 
noon Saturday, Oct. 1, affording ex­
hibitors an additional day and a half 
to show their wares. 

$500,000 Car Building Program 
in Milwaukee 

With its new Burlington-East Troy 
cut-off scheduled for completion by mid­
summer and a still greater use of its 
Waukesha - Oconomowoc - Watertown 
Rapid Transit line looked for this year 
preparations are under way by the Mil­
waukee Electric Railway & Light Com­
pany to have sufficient equipment on 
hand to meet any demands made upon 
it by the public. For the present, 
plans in this direction include the ad­
.dition of nineteen cars identical to 
t!1ose now in use on the Rapid Transit 
hne to cost $442,000. All of this equip­
ment, which will comprise fourteen 
motor cars and five trailers will be 
built in the company's Cold Spring 
shops, except four all-steel motor 
c·ars which are now being built by 
the St. Louis Car Company for delivery 
in July. 

Completion of the present car con­
struction program will give the com­
pany a total of 45 de luxe cars, in­
terchangeable from one line to another. 
Improvements in cars provide for the 
installation of treadle equipment, to­
gether with new seating and lighting 

COPPER, lead, zinc, tin, silver and 
platinum were all selling on April 

27 at lower prices than last week, both 
in New York and in London, but the 
lower prices are not attracting many 
buyers. 

Copper was held at 13~ cents Valley 
delivery last Thursday, but as early as 
Friday at least one seller was willing 
to book orders at 13 cents and did a 
fair business during the next few days 
at that level, as most others were quot­
ing 131 cents. Producers' ranks grad­
ually weakened to the 13-cent level, 
however, and that price was general on 
April 27. 

Business has reverted to the 
quietude that characterized the market 
in March and no great activity is ex­
pected until the April statistics are is­
sued about May 10. Indications are 
that these will be distinctly favorable 
and will confirm the March trend. Com­
panies manufacturing brass and sheet 
copper report a continuance of excel­
lent business, fully up to the 1926 rate, 
though wire business is slack. May 

METAL, COAL AND MATERIAL PRICES 
F. 0. B. REFINING 

Metals-New York April 26. 1927 
Copper, electrolytic, cent,, per lb........... 12. 775 
Copperwire,cent,,perlb........ .•.•••.••• IS.125 
Lead,cent,,perlb........................ 6.95 
Zinc, cent,, per lb........................ 6. 46 
Tin, Strait,,, cent,, per lb.... . . . • . . . . . . • • • • 66 75 

Bituminous Coal, r.o.b. Mines 
Smokeleee mine run, f.o.b. veeoel, Hampton 

Roads, KJ'Ol!S tone .....•.•.......•...... 
Someroet mine run, B08ton, net tone ....... . 
Pittiiburgh mine run, Pittiiburgh, net tone .. 
Franklin, Ill., screening11, Chicago, net tone 
Central, Ill., ocreenings, Chicago, net tone. 
Kaneas ecreeningo, Kaneas City, net tone ... 

l\fater•als 
Rubber-covered wire, N. Y., No. 14, per 

1,000 ft .••••••.•.••••.....•.•...••.••• 
Weatherproof wire base, N. Y., cent,, per lb. 
Cement, Chicago net pricee, without bago .• 
Linoeed oil (S-bbl. lot,,)bN. Y., cent,, per lb. 
White lead In oil (100-1 • keii), N. Y., cent,, 

perlb ............•.....•.•.....•.•... 
Turpentine (bbl. lot,,), N. Y., per ,:al. ...... . 

$4. 475 
1.875 
2.25 
2.SO 
2.00 
2. so 

$S.SO 
16. 75 
2.0S 

11.30 

14.SO 
$0. 645 

copper seems to be pretty well con­
tracted for; producers are well sold on 
this position and consumers do not seem 
anxious for prompt shipment. One 
good block of copoer was sold for de­
livery as far ahead as July and August. 

The export market has been lifeless 
until April 27, when the export associa­
tion reduced its c.i.f. price from 13.50 
to 13.35 cents, resulting in a little more 
buying. Most of the inquiry abroad is 
for prompt shipment. • 

CURTAILMENT IN ZINC PRODUCTION 

Zinc sold at varying prices between 
6.25 and 6.35 cents at St. Louis on 
April 21, with the largest volume at 
the lower limit. Since then the market 
has gone as low as 6.10 cents for all 
deliveries, at which level a fair busi­
ness was done on Monday and Tuesdav. 
Sales have been at about the same rate 
as during the last five weeks and well 
below the average rate for the year 
to date. Further curtailment in pro­
duction is likely as ore approaches $40 
a ton, $41 being last Saturday's figure; 
this is the logical remedy for the situ­
ation. High grade is now offered at 
8 cents delivered in the East. 

A moderate volume of lead business 
was transacted in the St. Louis market 
during the week ended April 27, though 
at definitely lower price levels, 6.55• 
cents being the prevailing figure since 
April 25. The New York market has 
been exceedingly dull and except for 
contract sales very little lead has 
brought the Smelting company's official 
New York price of 7 cents. A price of 
6.55 cents in_ St. Louis is equivalent to 
6.90 cents in New York and this is very 
close to parity with London for foreign 
ore lead. 

The speculative situation in London· 
caused a decline in tin to a low of 661 
cents for prompt Straits on April 25. 
Since then both the foreign and domes­
tic markets have recovered some of the 
lost ground. 
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Virginia Electric Power Company 
Operating New Cars 

As recorded in the JOURNAL for 
March 26, the American Car Com­
pany of St. Louis has delivered five of 
the ten cars ordered in December, 1926, 
by the Virginia Electric & Power Com­
pany, Norfolk, Va. The new rolling 
stock is of the closed, city passenger, 
semi-steel type with a seating capacity 

·of 44. Almost immediately upon re­
ceipt the cars were put in service on 
the Port Norfolk and Pinners Point line 
of the Portsmouth division. Prior to 
this, the company staged a parade for 
the new equipment, and had as its 
guests City Manager Hanrahan, repre­
sentatives of civic associations, and the 
press. The hosts on this occasion were 
J. Frank McLaughlin, then vice-presi­
dent Norfolk division; T. Norman 
Jones, general manager Norfolk divi­
sion, and S. J. Pope. Before the trial 
run and parade, an inspection was held 
at the intersection of High and Court 
Streets, Portsmouth. The trial trip 
was made around the Crawford Street 
loop, thence to Mount Vernon A venue 
on High Street and return. Complete 
specifications are as follows: 
Type of car •••. One-man, two-man, motor, 

passenger, city, single-end, double-end, 
double-truck 

Builder of car body ..••. American Car Co., 
St. Louis, Mo. 

Date of order .••.••.......... Dec. 1, 1926 
Date of delivery .....•.....• March 1, 1927 
Weight, total. .••.....•...•...•• 36,000 lb. 
Bolster centers .....•...••..... 19 ft. 7i In. 
Length over all ......•........ 41 ft. 8 l In. 
Truck wheelbase. . • . • • • • • • • • • • . 5 ft. 4 In. 
Width over all. . • • • • . . • • . . • . • . . 8 rt. 5 In. 
Height, rail to trolley base •••• 11 ft. 0 In. 
Body •••.••••....••••..•..•..• Semi-steel 
Roof •.••..•••.•.••.......•........ Arch 
Doors ••••..••..•••••••••...•••..••• End 
Air brakes ........••.•..•. Westinghouse 
Armature bearings ..•....•.•...•.• Plain 
Axles •.••..••••.•.•....•...••.....• Brlll 
Bumpers •........•....•......... Channel 
Car signal system •••••.....•..•• Faraday 
Car trimmings ••..•...... Statuary bronze 
Control ...•.••...•.... \Vestlnghouse K-25 
Couplers •••••.•......••...•....•• Pocket 

Front platform showing control equipment of the new Virginia Electric & 
Power Company's cars, five of which were delivered late in March by the 
American Car Company of St. Louis. These cars were immediately put in 
service on the Port Norfolk and Pinners Point line 

Curtain fixtures .. National Lock \Vasher ZO 
Curtain material .•••...•.•.••• Pantasote 
Destination signs ..•........•....•• Hunter 
Door mechanism ...... National Pneumatic 
Doors •..•.•.•.••..•.••••...••... Folding 
Fare boxes .............••...... Johnson 
Finish ......•.•........•.....•.• E..'namel 
Floor covering ••...............• Linoleum 
Gears and pinions .....• ; .... \Vestlnghouse 
Hand brakes ••••....•... Peacock staffless 
Hand straps .••..•••...••....•••...• Rico 
Heaters .................... Consolidated 
Headlights ..........•..... Ohio Brass ZP 
Headlining ..•••••..••..•••....• Haske lite 
lnterlor trim ....•............ Mahogany 
Journal bearings ....•...........•.•. Plain 
Journal boxes .••....•.••..•.. Symington 
Lightning arresters ........ Westinghouse 

Motors ..•... Four \Vestlnghouse, ::-:o. 510, 
Inside hung 

Safety car devices .. Safety Csr Devices Co. 
Sanders ....••....•.....•..... Ohio Brass 
Sash fixtures •••...••••.•• 0. M. J<~dwards 
Seats •..•......••.... Heywood-\Vakefleld 
Seating material •...•.... Genuine lt>ather 
Slack adjusters .....•••.... \Vestlnghouse 
Springs ......•... · .•.....•.........• Brill 
Steps ••...•••.........•.......•. Folding 
Step treads ..•..•.•....•••.••.•• Feralun 
Trolley catchers ••............ Ohio Brass 
Trolley base .....•.•••....•. U. S. No. 20 
Trucks •...•.••.•••..• Brill No. 177 ElX 
Ventilators •• American Car Co., six per car 
"'heels .•••...••....••...• Standard 27 In. 
\Vheelguards ..•....••.••• H-B lifeguards 
Special devices .. E. Minier window cleaners 

Latest city type passenger car to be placed in service by the Virginia Electric & Power Company 
on its Portsmouth division 
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577,550,581 in General Electric 
Orders in First Quarter 

Orders received by the General Elec­
tric Company for the three months 
ended March 31, 1927, total $77,55~,581, 
compared with $86,433,658 for the 
same quarter in 1926, a decrease of 
10 per cent. 

The statement of earnings for the 
first three months of 1927 follows: 
Net sales billed .............. $72,474,474 
Less: Cost or sales billed, Includ-

ing operating, maintenance 
and depreciation, charges, re­
serves and provision for all 
taxes ...................... 63,641,300 

Net Income from sales ....... $8,833,173 
Other income, less Interest paid 

and sundry charges ..... ,. . . 2,838,557 

Profit available !or dividends ... $11,671,731 
Less: Cash dividends on special 

stock •. . . . . . . . . . . . . . . . . . . . . . 643,587 

Profits available !or dividends 
on common stock ........... $11,028,143 

The net earnings are equivalent to 
about $1.53 a share on the 7,211,481 
shares of no par value common stock 
outstanding. 

$4,500,000 for Shops for 
Chicago Rapid Transit Company 

A $4,500,000 shop construction pro­
gram has been launched by the Chi­
cago Rapid Transit Company in .Niles 
Center, with the ultimate object of con­
solidating all shops in this one location. 

Ten separate units covering an area 
of 15 acres are included in the com­
pleted project. The structures will be 
so laid out and connected as to afford 
the utmost efficiency in the handling of 
cars and equipment. 

Construction work is now under way 
on the first unit of the big group, which 
will be one of the most complete and 
extensive mechanical plants in the 
country. This unit is the paint shop, 

Present requirements, however, call !or a 
centralized plant where all work can be 
done with the greatest efficiency and 
despatch. 

The new shops will greatly facilitate the 
work or keeping our rolling stock In per­
fect condition and thereby Increase our 
ability to give the people or metropolitan 
Chicago the utmost In safe, fast and rell­

. able transportation service. 

The present divisional shops will be 
used for inspection purposes and the 
making of minor repairs after the new 
plant has been completed. Provision is 
made for adequate expansion of the 
new shops as necessity arises. 

Track ancl Line 

Piedmont & Northern Railway, Char­
lotte, N. C., is reported as considering 
an extension of its electric line from 
Charlotte to Danville, Va. Plans call 
for an extension from Charlotte to Lex­
ington, N. C., and from Winston-Sal~m, 
N. C., to Danville by way of Reedsville. 

l\lilwaukee Electric Railway & Light 
Company, Milwaukee, Wis.! has bee? 
granted the right by the City Council 
to build a rapid transit cut-off for a 
distance of ten blocks in the city limits. 
As part of the new wor_k the _company 
will relocate part of its Milwaukee­
Waukesha and Watertown rapid transit 
line for a block south of the right-of­
way, instead of along Fairyiew ~venue. 
Gates will be placed at all crossmgs. 

Tracie Notes 

Chicago Fuse l\lanufacturing Com­
pany, Chicago, Ill., manufacturer of 
Union and Gem fuses and conduit fit­
tings, announces the appointment of 
W. A. Wilcox as district sales manager, 
with headquarters at St. Louis. Mr. 
Wilcox will have charge of sales over 
southern Illinois, eastern Missouri, 

Architect's drawing of new Niles Center shops 

which is 200 ft. x 224 ft. in outside di­
mensions. Present indications are that 
this building will be ready for occu­
pancy some time in May. 

All the buildings in this comprehen­
sive construction program have been 
-designed with a view to making them 
architecturally attractive and in · har­
mony with other structures in this sub­
urban community. The walls are of 
Old English mission brick with cast 
stone trimmings. B. J. Fallon, vice­
president, said: 

Consolidation or all the shops or the 
Rapid Transit lines In one convenient loca­
tion Is a logical step In development and 
expansion or our properties. ,Vhen the 
~levated lines were brought under one man­
agement It was necessary to continue use 
or the various shops scattered over the city, 

western Tennessee, Mississippi, Arkan­
sas and Louisiana. Prior to this ap­
pointment Mr. Wilcox was associated 
with the Economy Fuse & Manufactur­
ing Company for more than eight years. 

Ear] E. Knox, who for twenty years 
has represented Bury Compressor Com­
pany in the Pittsburgh district, has 
been appointed general sales manager, 
in full charge of sales and advertising, 
and will be located at Erie, Pa. 

Joseph V. Smith, formerly general 
manager of the shovel interest of Hub­
bard & Company, Pittsburgh, has been 
appointed Pacific Coast manager for 
the electrical materials department of 
the company with headquarters at the 
Oakland, Cal., plant. 

Pittsburgh Testing Laboratory, Pitts­
burgh, Pa., to serve better its many 
clients in the rapidly growing Youngs­
town district has equipped its branch 
there for all kinds of physical lists on 
engineering and construction materials. 
A part of the equipment _is a 200,~00-
lb. Universal Olsen testmg machme. 
H. L. Christman, a resident in that sec­
tion for many years and well known to 
the manufacturing interests there, is in 
charge of the plant. Mr. Ch:istman 
has been identified with the testmg and 
inspection profession for more than 
twenty years. 

Tuco Products Corporation, 30 Church 
Street New York City, announces the 
appoi~tment of Carl H. Kadie as suc­
cessor to Frank N. Grigg, who for the 
past fourteen years has represented the 
company in the Southeastern territorr. 
Mr. Grigg resigned on account of 111 
health. His successor's appointment 
took effect April 1. 

Neiv Advertising Literature 

Sullivan Machinery Company, Chi­
cago, Ill., has published bulletin 81-1, 
second edition, on Sullivan concrete 
breakers. It describes two types of 
tools a 75-lb. or heavy-duty buster and 
a 48~1b. light buster. The bulletin is 
liberally illustrated to show differe1_1t 
applications of concrete breakers m 
many parts of the country. In a?dition 
to the familiar uses, for breakmg up 
pavement or building walls, ~tc.! pic­
tures are shown of busters d1ggmg a 
tunnel in hard sandstone, driving sheet 
piling, excavating slag under an open 
hearth steel furnace, used as a pneu­
matic , spade for digging hard pan, 
breaking down a mountain of furnace 
slag, which rock drills would not han­
dle, and trimming the walls of a trench 
for electric conduits. 

Crouse-Hinds Company, Syracuse, 
N. Y., is mailing a decorative circular 
describing its new "Obround" condulets 
Form 7. An orange color scheme is 
skillfully employed to set off the vari­
ous cuts. The new condulets are also 
listed in catalog No. 2100. 

l\lartindale Electric Company, Cle,·e­
land, Ohio, issued on April 1 Catalog 
No. 8 describing its motor maintenance 
equipment. Among other things the 
catalog includes a center-page spread 
of a carbon brush maintenance and 
trouble chart. 

Sullivan Machinery Company, Chi­
cago, Ill., has published bulletin 76-(?, 
second edition, on Sullivan electric 
portable hoists. Sullivan single and 
double drum electric portable hoists 
are described, together with many 

.application pictures. The adaptability 
and power of these small machines, 
having a 6½-hp. motor, is graphically 
shown. The single-drum hoist is used 
for such jobs as car pulling, erecting 
steel on derricks or with gin poles, 
decking logs from railway cars, pulling 
coal cars in mines, unloading box cars 
with a scraper, while the double-drum 
unit is employed for jobs requiring two 
ropes such as scraper loading in mines, 
trimming coal piles at power plants, 
operating conveyor systems in coal 
mines or hauling sawmill refuse with a 
drag line and power rake. 
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Exterior and floor plan of new Worcester-Springfield cars 

New England Electric R ailways, 

The 
"Peacock" 

StafHess 

on 100 n ew cars, again specify-

" K" P .E ~u_g~t.Q C 
STAFFLESS BRAKES 

To more completely modernize its street railway subsidiaries in Springfield and 
Worcester, Mass., the New York, New Haven & Hartford Railroad placed 
orders for 100 double-truck, light-weight, one-man, city type, semi-steel cars. 
Fifty of these cars will be built for the \Vorcester Consolidated Street Railway 
and fifty for the Springfield Street Railway. 

This repeat order of "Peacock" StafHess Brakes follows the use of these brakes 
for many years on the cars of these electric railways--during which period 
their performance has demonstrated beyond a doubt their superiority to any 
other hand brake. 

May we furnish you with detailed information as to why nearly all modern 
car specifications include "Peacock" Stafllcss Brakes? 

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

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



22 ELECTRIC RA ILWAY JOURNAL April 30, 1927 

What SUPERTWIST Adds to Goodyear Tires 

One of th,, 70 motor coaches of th,, Kan.sas City Public Ser11ice Company, 
ciU equipped cxclwi11ely with Goodyear Pneumatic Co,,d Bus TiTe.s 

You know what rugged strength and 
long life have always been built into 
Goodyear Pneumatic Bus Tires. 

Now you may confidently expect even 
greater service from Goodyears in mo­
torbus service, because Goodyear Pneu­
matic Bus Tires are now made with 
SUPERTWIST. 

SUPERTWIST is the extra elastic, extra 
enduring new material specially devel­
oped by Goodyear for Goodyear balloon 
tires, motor bus and heavy duty cord tires. 

juries. It thus insures virtually double 
the carcass life of the tire. 

Other exclusive features of the Good• 
year Pneumatic Tire construction for 
motorbus service are (1) the new Good­
year band-building method; (2) the new 
Goodyear breaker; (3) the new Good­
year bead-patent applied for, and (4) 
the famous All-Weather Tread. 

These advantages you get only in Good­
year Pneumatic Bus Tires-the only 
motorbus tires made of SUPERTWIST. 

It far outstretches ordinary cotton cord, They are real advantages, because they 
and has a maximum flexing power that result in the utmost durability, tractive 
yields under impact, protecting the tire power, road safety, riding comfort and 
from rupture,stone bruise and otherin- long, trouble-free mileage at low cost. 

Goodyear Means Good Wear 

GOO EAR 
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Duco . • 

T HE photograph shows one of the six electric railway 
cars recently completed by the American Car 

Company of St. Louis, subsidiary of the J. G. Brill Car 
Company, for the Cincinnati, Hamilton and Dayton 
Railway Company. The exterior finish used on all six 
cars is Duco. 

Duco has speedily gained popularity among operators in 
this section, the Penn-Ohio Electric Co. having standard­
ized on Duco for all equipment. Endorsement of this 

, _ nature is adequate testimony of the position held by 
Duco in the railway finishing field. 

Some characteristics ot Duco which particularly adapt 
it to this work are its fast drying properties- cutting 
drying time in the paint shop by 50 percent; the fact 
that even newly Duco finished cars can be dry-wiped 
without injuring the surface; and its ability to withstand 
sleet, alkali dust, scorching sun, flying cinders and the 
like without sacrificing beauty of appearance. 

E. I. du Pont de Nemours 8: Co., Inc., 
Chemical Products Division, Parlin, N. J. 
2100 Elston Avenue, Chicago, 111., 
569 Mission Street, San • Francisc~, Cal. • ., 

There is only ONE Duco • • • • DUPONTDuco 

28 
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20 of the world's leading bus and 
truck cotnpanies tnanuf acture six­
wheelers. 

2000-six-wheelers are in service. 
50,000,000 miles have been oper­

ated by these six-wheeled vehicles. 

The reason for these facts should be ~nown by 
every purchaser and operator of motor busses. 

2 independent power operated brake systems 
on service and hand brakes-locomotive type 
brake shoes with all wearing parts lubricated 
-permanent dash with instrument pa~el­
cast aluminum transmission cover and floor 
boards-70 gallon gas tank. 

Full partict1lars on request 

THE SAFEWAY S IX.-WHEELER 
THE SIX WHEEL COMPANY, 1800 W. LEHIGH AVENUE, PHILADELPHIA, PA. 

Manufacturers of De Luxe, City, and Double Deck Type Six-Wheel Coaches 
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accur oc, 

Long Products: 

Automotive 
Radiators 

and Clutches 

Accustomed to 
manufacturing 
to close limits. 

LONG MANUFAC;TURING 
COMPANY 

Detroit Michigan 

• 

. 25 
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P atrons are Ple.ased . . 

In JACKSONVILLE 

In WICHITA FALLS 

"l can recommend Graham Bro&hers Bus equipmenl &o b< du, bes& value on &he mar• 
ke& both from first cos& and operation basis," writes E. Gould, Florida operator, 

;, Any &ractian line intending to install bus ser11ice will nol bf! disappointed in placing in 
&heir service Graham Bro&hn-• Motor Coaches," write• &he Wichi&a Falls Trac&ion Co. 

DEALE RS EVER.Y-WHER.B 

-

SOLD-BY DOD- GE BROT- HER..S MOTOR 
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~Owners are Satisfied 
Records of Coaches in Service are Daily 
Selling More Graham Brothers Motor 
Coaches -There can be no Stronger 

Endorsement of their Value 

Patrons who ride know 
Graham Brothers 21, Pas, 
senger street car type 
motor coaches for their 
good looks, their comfort 
and their dependability­
They ride-and ride again, 
quietly, swiftly, safely. 

Operators know Graham 
Brothers Motor Coaches 
for their excellence of 
design, workmanship 

and materials; for their 
low operating and main, 
tenance costs; for their 
ability to stand up in this . . 
rigorous service. 

Operators know, too, that 
repair parts and repair 
service is available always 
from Dodge Brothers deal-· 
ers everywhere. 
GRAHAM BROTHERS -

!VANSYfll! - DETROIT-nocKTON 
A DIVISION OF DODGE- BROTHERS, INC 
GltAHAM 81lOTHEU (CANADA) LIMITED. TOltONTO, ONTAIIO 

Standard 21-Passenger Street Car Type, complete, s 3815 
i2 .. Passenger Parlor Coach, complete, s3750 
i6-Passenger Parlor Coach, complete, *3995 

f. o. b. Detroit • 

' 
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··we have standardized on Kellys" 

/ 

KELLY-SPRINGFIELD TIRES 
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T HE TWIN COACH represents the greatest advance 
yet made in highway transportation. • 

The chassis and body are combined in one unit. All stresses 
are equally distributed, the driving stresses being reduced 
one-half. 
Two 60 H.P. motors are used, mounted midship, in each 
side of the body. Each rear wheel is driven direct by each 
motor. There is an equal distribution of the load on all 
four wheels and springs. 
The o,·erall length and breadth of the Twin Coach is 
available for carrying passengers. Its seating capacity is 
42 and the weight per passenger seat is reduced 40 per cent. 
Safety is increased by driver being seated in extreme front 
end of coach, thereby having uninterrupted vision. 

Send for advance Booklet. 

TWIN COACH 
. Patent Applied for 

TWIN €0ACH COMPANY 
F. R. FAGEOL, Pres. 

120 Broadway, New York City 
Factories: 

Oeveland, Ohio 
West 106th St. 

Oakland, Calif. 
c/o Fageol Motors Co. 

29 
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·E VEN new modern cars, if operated over rough track 
wit~ broken joints, can scarcely be expected to win 

public approval and give satisfaction. The finest cars ever 
designed will not prove attractive as passenger carriers if 
they pound and crash at every rail joint. Neither can they 
be operated at their rated speed under such conditions. 

Thermit-welding rails is one of the most inexpensive ways of 
seeking to improve public relations. It . makes for quiet 
operation. Cars ride more smoothly over continuous rail. 
Chances of paving damage are greatly reduced, as there are 
no longer any jointed places to loosen up. 

Let us show you how it can be done at no more 
expense than any other method of joining rails. 

April 30, 1927 

.. 

METAL L THE~MIT- CO~POR-ATIOW? 
.# 1?,.P BR._OADWAV , NEW YO~. N.V. 

PIT.rSBURGH CHICAGO BOSTON SOUTH SAN FRANCISCO TORONTO 
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.101 YEARS OF MANUFACTURING EXPERIE~CE 

I 

' l 

Cane Webbing may be 
ordered through any 

• H-W sales office. 

FOR INTERURBAN NEEDS 

No. 327-M 

T HIS Heywood--W akefield seat is designed for the modern type of 
interurban service where comfort is now so important. It has 

been selected for both new cars and for replacement use. 

It has deep, double spring cushions shaped to allow more leg freedom. 
Mechanism rai~s are set in. The individual backs are properly pitched 

for comfort. 

Our car seating experts will be glad to help you decide 
on the best seating equipment for your needs. This 

service is free through any H --W sales office. 

If you have not received a copy of our 
new Bus Seat Catalogue, write for it. 

akefield Co., W akefield, Mass.; 516 West 34th St., New 
way Exchange Bldg., Chicago, lll. H. G. Cook, Hobart B 
sco, Cal. The G. F. Cotter Supply Co., Houston, Texas. F. N. 
Louisiana Ave., Washington, D. C. The Railway&. Power E 

eering Corp., 133 Eastern Ave., Toronto; Montreal; 
Winnipeg, Canada. 

31 
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"Noise and 

MR. C. A. SMITH, Superintendent of Roadways, 
the Georgia Power Company, with offices in the 
Glenn Building, Atlanta, Ga. Mr. Smith's study of 
electric traction problems has brought him nation­
wide recognition. 
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track corrugation ha~e. 
been substantially reHuced" 

"OUR efforts in track construction 
have been directed toward two 

important factors," said C. A. Smith, 
Superintendent of Roadways, of the 
Georgia Power Company. 

"Corrugation is a rather annoying 
problem here," Mr. Smith continued. 
"At times in the past we have found 
it necessary to grind rail that has been 
in service only one year. Noise, too, 
has been quite a problem, although we 
know definitely that our present method 
of construction has greatly 'reduced it. 

''We use concrete beam construction 
under ties and rails- wood ties, spaced 
at about 4-f oot centers, 80-lb. ASCE 
rail, the concrete beams extending 511 

below the bottom of the tie. This type 
of construction including concrete pave­
ment costs approximately seven dollars 
per foot of track. Our method of 

track insulation, we have reason to 
believe, has greatly reduced two of the 
most annoying problems the electric 
railway engineer encounters." 

In view of the intensive study 
Mr. Smith has devoted to track 
insulati°on problems, it is sig­
nificant to note that Carey 
Elastite System of Track In­
sulation is being used exten­
sively in the construction of 
the Georgia Power Company 
tracks. We shall be glad to 
tell you more about this ef­
ficient material- how easily it 
is installed and how it cuts 
vibration and noise to a mini­
mum. Write for fullparticulars. 

THE PHILIP CAREY COMPANY, Lockland, Cincinnati, 0. 

View of the Georgia Power Company Street 
Railway,on Hunter Street, Atlanta, Georgia. 
Note the interesting construction features, 
and the Carey Elastite System of Track 
Insulation in place, 

SYSTEM OF 
TRACK INSULATION 
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CHARLES M, SCHWAB 

The A. B. P. is a n on• 
profit organi:z:ation 
whose members have 
pledged themselves to 
a working code of 
practice in which the 
interests of the men of 
American industry, 
trade and professions 
are placed first••a code 
demanding unbiased 
editorial pages, classi• 
tied and verified paid 
su hscri bers, and 
honest advertising of 
dependable products. 

ELECTRIC RAILWAY JOURNAL April 30, 1927 

''Makers of 

Business Prosperity'' 

"B USINESS journalism has established a great clearing 
house of information,,, says Mr. Schwab, probably as 

widely recognized for his human understanding of selling 
as for his capacity as a great manufacturer. 

"You cannot have prosperity," says Mr. Schwab, "with­
out confidence, and you cannot have confidence without a 
free and honest exchange of information." 

* * * * * 
That is the platform this publication stands on. Business 
publications which succeed are more than a collection of 
editorial and advertising pages. 

* * * * * 
Every publication has its specialized field of service and 
plays its part-intimately in the interchange of information 
and opinion, which is the basis of prosperity to which the 
captain of steel refers. 

* * * * * 
Both editorial and advertising pages are made to fulfill 
this great rE:_sponsibility. The men and methods the editors 
select for t~eir pages and the advertising which the clients 
of this paper buy to inform its readers of their products, are 
brought together . between the covers of a business journal 
for intimate nelp and service. 

When you have read both editorial and advertising 
sections and you have a complete knowledge of the service 
the publisher of this journal has prepared for you; then you, 
like Mr. .Schwab, will see it-a Maker of Prosperity. •.. ~ ··\. 

This 1>11bUcation· i, a membn ,;,/ 

T HE A ssoc1ATED Bus1NESS PAPERS, INc. .. ~ . ' - . 
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For -Perf orm.ance In Culverts 

IN culverts Toncan Iron means permanence. The 
iron has been thoroughly refined. C,opper and 

molybdenum are added. The resultant alloy of the 
three elements is a corrosion resistance heretofore 
unknown. 

The T oncan Culvert pictured is on the Brockton­
Easton Line of the Eastern Massachusetts Street 
Railway C-ompany. · 

"T oncan on the line" the country over means free­
dom from trouble and expense in the particular phase 
of the maintenance of way problem which it serves. 
Its selection by the Eastern Massachusetts Street 
Railway C-ompany was based upon demonstrated per­
formance. We will be glad to present the perform­
ance story of Toncan Culverts for your closer study. 

CENTRAL ALLOY STEEL CORPORATION,Massillon, OHIO 

W o,ld'• Large,1 ,ind Mo.c Highly Spccia li: ed Alloy Steel Producrn 

Maktts of Agathon Alloy Steels 
Clevrland Detroit Chicaso N ew York St, Louis 

Syracu.. Philadelphia Los A ngelrs Tuloa 
Cincinnati San Francisco Suttle 

TONCAN COPPER 
M O·LYB·DEN·U M 

.. •••• 11•nm•t ••'• 
•:jCNCAN::• 

• ••• COPP£R ••••• 

No{y~en-um 
IRON 

Write the nearest one: 

The Berger Monulacturio~ Co. 
Roanoke. Vi rcinia 

Tri-Stote Culvert Manufacturln• Co, 
Memphi,, Tenn. 

The Canton Culvert & Silo Co. 
Canton. Ohio 

The Firman L Canwell Mfg. Co . 
Kansa> City, Koo. 

The Berser Manufactu1in1 Co. 
Minneapolis, Minn. J 

The Berger Manulacturin1 Co •• of Y,a.,, 
B05ton, Ma,a. f 

The Berger Maoulacturln1 Co. -. ·, 
Philadelphia, Pa. :! 

The Berger Maoufacturln1 Co. 
Dallas. Texao 

The Buser Maoufacturin~ Co. 
Jacksonville, Florida 

The Pedlar P~ple, Llmi1rd 
O.hawa, Ontario, C.n, do 

\Vheu Culvert Compony. Inc. 
Newport, Kentucky 

34a 
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Air-tight 
Easy to Operate 
Light in Weight 

Noiseless 
Durable 

Edwards 

public favor 

Jllodern cars for British Columbia 
Electric Railwav Companv, Van-
coui·er, bv Canadian Car and 
roundru Co,npanv. Ltd. Edwards 
lll etal Sash {B used. 

FROM the truck wheels to the 
trolley wheels, no greater oppor­

tunity is open to foster good will than 
in the"llse·of Edwards M"efal Sash. -.· 

The public welcomes this modern, 
silent, light, air-tight, smooth-sliding 
metal ·sash that makes a warmer car 
in winter, an airier car on hot days, 
and a quieter car 365 days in the year. 

And you, too, benefit by Edwards 
Metal Sash . . Its maintenance costs 
are trifling. · It makes windows easy 
tQ clean. It greatly reduces the 
chance of broken glass. 
Specify Edwards Metal Sash on your next order 
and gain greater public favor. And send today for 
Catalog S, describing the various tyfJes of Edwards 
Metal Sash. 

0. M. EDWARDS CO. 
New York SYRACUSE, N. Y. Chicago 

Canadian R<-pN!~ ntatlv~ : 
Lyman Tube It Suppl7 Co. Ltcl., Mont....,.I nnd Toron&cl. 

Metal Sash 
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Safety deman ~ simple to 
h 1 brakes - . d 

four-wee •iy reline · 
adjust and easi 

"The transmission should have four 
speeds forward for greater driving range 
on hills and reducing engine strain." 

· · th floatinge obvious adv 
ge rear an tag ar, from axle with es of a . 
and load a standpo· a Spiral b semi-
first chofarrying cap1ant. of simplic ~tve1 

ce. city mak _1 y 
es rt our 

~, ····--·- .. . J .. 

Efficiency in rad · t· . 
portant factor ia ion is a very im-
a motor 12 to is ~onS t ant ope~ation of 
traffic is depende~~rs a day in ?ity 

on good radiation. 

11 • • • a dependable 6-oylinder 
motor capable of delivering max­
imum horse-power and maximum 
torque at comparatively low 
R .P.M . ... " 



The Studebaker Big Six engine 
at 2400 r.p.m. develops 75 horse­
power. Under full load it is 
practically vibrationless, due to 
the use of a fully machined 
crankshaft which is statically 
and dynamically balanced. 

A heavy duty transmission 
with four speeds forward and one 
reverse permits easy operation on 
stiff grades with the engine at 
normal speed. All shafts and 
gears of special alloy steels. Si­
lent at any speed. 

H otchkiss type drive. T he 
torque and drive are taken 
through the extra powerful 
springs hung on short shackles. 
A 3-inch steel tube propeller 
shaft turns through 3 universal 
joints with a reduced driving 
angle due to low hung chassis. 

A new design double-disc dry 
p late clutch, 17 inches in diam­
eter is used for efficient service 
in this street car bus. It is 
smooth in engagement, easy to 
operate and simple to adjust. 

Rapid deceleration and safety 
in traffic is obtained by mechani­
cal, self-energizing four-wheel 
brakes with over-size drums. 
Correct leverages provide power­
ful braking action with light 
pedal pressure. Simplicity of ad­
justment is an appreciated 
feature. 

· --t:• 

PAST experience of actual users is the 
best foundation for forecasting a bus 
design to meet existing conditions. 

Therefore, Studebaker asked sixty-six street 
car bus operators what they considered the: 
most essential features of an ideal street! 
car type bus. I 

Then Studebaker engineers took the composit~ 
specifications as a basis and designed a heavy duty 21 
passenger street car bus which would meet the require 
ments of the country's leading street car bus opera 
tors. The result is the new Studebaker "75" heav 1 
duty chassis which has been thoroughly proved on 
Studebaker's 800-acre proving ground. Some of th1 
outstanding features are detailed on these pages. 

Characteristic Studebaker quality is the keynotq 
of the entire structure. Rugged strength is insured 
by the use of special alloy steels and over-size partsJ 
Exceptional readability is obtained by a low cente 

1 

A large tubular radiator rests 
on a box section frame which 
prevents weaving. Circulation 
is maintained by a six vane cen­
trifugal pump. Carefully worked 
out passages in the cylinder 
block allow a free flow of water. 

Semi-floating type rear axle 
with large Chrome Molybdenum 
shafts. Spiral bevel gear drive. 
Load carried on large roller 
bearings at wheel hubs and 
differential. Housing of heavy 
malleable iron, shaped to provide 
great truss strength. 



A sturdy cam and lever type 
steering gear, specially designed 
for use with balloon tires, with 
tapered roller bearings on steer­
ing pivots gives the driver case 

The New Studebaker "75" 
Street Car T ype Bus 

of control at all speeds. 

of gravity and a short turning radius. The front tires 
track with the center of the rear duals. 

First cost is reduced to a minimum by large scale 
t production in the huge Studebaker plants. Tests 
prove that this chassis averages 10 to 12 miles to the 

1 gallon of gas in city service. Greatly strengthened at 
all points where stress and wear occurs, maintenance 
expense is lower; and longer useful life is obtained, giv­
ing lower depreciation costs. For further details on the 
new "75" chassis write Dept. B, The Studebaker 

. Corporation of America, South Bend, Ind. 

Prices f. o. b. factory 
~tudebaker M75" Chassis only* .............•.•.•.•••... $3275 
,s1udebaker "75" 21-Pass. Street Cs r Bus* ••...••...••.. $5895 

OTHER STUDEBAKER BOSSES 
12-Psss. Onciudlnll' driver) cross-seat Sedan-Type ..•..• $3935 
15-Pass. (includinll' driver) cross-seat Sedan-Type ...... $4295 
19-Pass. (includlnll' driver) cross-seat Sedan-Type ...... $5050 
21-Pass. Pay-As-You-Enter Street-Car Type* .......... $5125 
118-Pass. (includln11: driver) side-entrance Parlor Car .... $5300 
20-Pass. (including driver) Parlor Car De Luxe* ........ $6150 

*lncludetJ dual rear wheel5a 
Purchaoe Can Be A rran11:ed on Liberal Bud11:et Payment Plan 

(21 Passengers) 

$5895 
f. o. b. factory 

P roper ventilation is a ssured . 
T wo screen-covered ventilators 
at each side of the windshield 
admit a volume of fresh air. 
Three roof ventilators maintain 
a circulation of air even with 
windows and front ventilators 
closed. 

Frame of rigid, pressed steel 
channel Sinchcs deep with 3-inch 
flanges. Secured by 9 cross 
members including heavy tubu­
lar units at center and torsion 
tubes at each end of frame, 
giving exceptionally sturdy con­
struction. 

Cradled in a shock-proof han­
ger at the rear is a 30-gallon 
gasoline tank with a large 
bronze filler on the side for rapid 
filling. A hydrostatic gauge at 
the filler indicates, in gallons, 
the quantity of fuel in the tank. 

Riding comfort is insured by 
the special Studebaker bus 
springs of the most improved 
design. Front, 38 inches long, 
21/2 inches wide with 14 leaves. 
Rear, 56 inches long, 2½ inches 
wide with 12 lcaves. Extra heavy 
bolts and short shackles prevent 
side sway. 

Equipment : front bumper ; 
spare wheel and tire carrier; 34 
x 7.50 (all wheels and tires in­
terchangeable); powerful two­
beam headlights; traffic lights; 
destination sign; 6 dome lights; 
signal system; heater; speedome­
ter; 8-day clock; engine thcr• 
momctcr; oil pressure gauge. 

Lwrurious interior and wide, 
easily adjusted windows. Deep 
leather scats 36 inches wide, a 
14-inch aisle, 5 7-inch head room 
and a no-ramp floor arc appre­
ciated features. Wide loading 
doors with safety step and grab 
handle. Emergency door at rear. 



Seattle knows Studebaker 
Busses cost less to operate 

T HE cost figures of a fleet of five Studebaker pay­
enter busses owned and operated by the City of 

Seattle Street Railway reveal some facts which are of in­
terest to bus operators who contemplate the purchase of 
new equipment. 

In Seattle, where many of the main streets have steep 
grades, bus operation is, of course, more expensive than 
in cities where the thoroughfares are generally level. 

But in spite of this handicap and with the constant start­
ing and stopping of city trafiic, five Studebaker busses oper­
ated by the City of Seattle Street Railway, during the 
first eight months of service averaged 9 miles to the 
gallon of gasoline. A total of 215,138 miles was run at an 
average operating expense of .0454 per mile. This figure 
included fuel, oil, grease, tires, service repairs, but does not 

-first cost 

-operating cost 

- depreciation cost 

- maintenance cost 

ower 

include depreciation, driver's wages or 
operating overhead. 

Such examples of Studebaker economy, 
of which there are many throughout the 
country, prove the value of Studebaker 
busses for mass transportation. 

B 5•27 
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TRANS·PORTATION 
NEEDS 

HA VE CHANGED 

So have the requirements in 

transportation e q u i pm en t. 
Higher speeds inean higher 
torques. Larger loads mean 
greater weight. " Standard" 

Steel Axles, Armature Shafts, 
Wheels and Springs meet 

modern torques and loads 
with the same dependability . 

that has maintained the 
"Standard" reputation for so 

many years. 

iSl 

STANDARD STEEL 
WORKS COMPANY 

CBJCAOO 
8T.LOU18 
:KSWYOII.X 

PHILADELPHIA, PA. 
URA1'CII OFFIO'ES:---

JIOUSTON, TEXAS SAN FRANCISCO 
l'ORTLAND, ORE. ST. PAUL. J\11:0.N. 
RICIDIOND, VA. PITJ'SBUROII, PA. 

WORKS : BURNHAM, PA. 
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JUST as the electric 
railway companies have to 
compile and be guided by 
exhaustive statistics as to 

peak loads, traffic densities, 
costs per mile, and so forth,- . 
we must constantly keep 
ourselves informed as to 
purchasing power, density 
of population and all vital. 
market information in 
order to maintain our ser­
vice as an active asset of 

• your service~ 
. . 

,...r ' . ......._ 
- :i.-.✓-. -.. 

illmJJ®@ ®o@®Ililfi@rr 
,. , '-.../-..._,/ INCORPORATI-P 

'-- ......._,,, ._/ 

April 30, 1927 

. 
( 

' . 

CANDLER BLDG.NEW YORK 
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It's the Coach That Carries 
the Crowd 1 1 1 1 1 But It's the 
Wheels That Carry the Coach 

And so, in electric railway service, with its steep 
peak periods and the ever recurring emergencies 
that hca,,y traffic creates, the best wheel made is 

only good enough. 

Gary Wrought Steel Wheels arc manufactured tn 
quantity hut under a system of individual attention 
that assures the same physic~l and chemical pre­
cision as if only one wheel were ~ade each day, 

Our wheel specialists arc at your command, 

lJlliunin ~trrl atn111pauu 
<6rttrrnl ®ffirrs: 

208 &nut~ Jju &nllr &trrrt 
<!lltirngn. 1lllinuis 

41 
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Pittsburgh 
Cars 

of the 
cars of the Pitts­
burgh Railways 
Company are 
thoroughly 
cleaned by the 
use of "Invinci­
ble" Heavy Duty 

Vacuum 
Cleaners. 

possible in any 
other way and 
at much less cost 
for labor. 

• 

ELECTRIC RAILWAY JOURNAL 

HELPING 
Manufac~urers to serve YOU 

More Efficiently 

April 30, 1927 

Better cleaning at 
lower cost is the 
result wherever 
"lnvincibles" are 
used. 
Write us about 
your cleaning prob­
lems. 
We can help you 
solve them. 

INVINCIBLE 
VACUUM 
CLEANER 
MFG. CO. 
DOVER, 0. 

THROUGH McGraw-Hill questionnaires we have been able to 
give manufacturers facts which have helped them standardhe on 

sizes most acceptable in a particular industry. 

We have also through McGraw-Hill questionnaires been able to 
convince manufacturers that they have been delinquent in rendering 
service. 

So when you receive a McGraw-Hill questionnaire you can fill it 
out, confident that it will return to you in the form of better service 
to your business. 

THE PUBLISHERS 
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A Few Bethlehem 
. Railway · P roducts 

for Electric Railways include Tee and 
Girder Rails; l\lachine Fitted Joints; 
Splice Bars; Hard Center Frogs; Hard 
Center !\fates; Rolled Alloy Steel Cross­
ings; Abbott and Center Rib Base Plates; 
Rolled Steel Wheels and Forged Axles; 
Tie Rods; Bolts; Tie Plates and Pole 
Line Material. 

All materials, rails, plates, bars, forgings, castings, bolts, etc., 
are made in Bethlehem Plants- from ore to finished product 
under Bethlehem constant supervision. 

Great care and attention is given to special layouts. Before 
shipment layouts are assembled to make sure that they will 
correctly meet conditions in the field. 

The fitting up work is done under roof where workmen are 
shielded from inclement weather, thus enabling them to do 
accurate work. 

BETHLEHEM 
RAILWAY 
PRODUCTS 

and 
SPECIAL 

TRACKWORK 

Abbott Base Plate 

JJ 
Center Rib' Base Plate 

Bethleltem Special 
JV elding Plate, 
Design 107 B 

Solid Manganese Tongue 
Switch, Design 905 

BETHLEHEM STEEL COMPANY, General Offices: BETHLEHEM, PA. 
IJISTttlCT !ff t'lt 'ES 

N•w l"ork Uoston l'hlllldelphlo nalChnore Wa,h lni:-ton Atlnnt u l'llt•bur,:h n ufTalu Clenland 
!><-troll Clnclnnutl Chlrago St . Looi• :-.:111 t·runrl•ro Seattl~ Lo• A og~lro l'urtland 

IH'thlelu~m Steel Export Corporo tlon, 23 Uroa :lway , ~ew \'ork £'tty. ~o lca •jx11orter of oor Comm~rrlnl Prodorts 

ETHLE 
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5 new 
McGraw-Hill 

books for 
YOU 

Send for free examina• 
tlon copies of any or all 
of t hese new McGraw­
Hill books. Just check 
the coupon and send it 
lo us. No obligation to 
purchase of course, -
keep the books or re­
turn them as you wish. 

1 Hayea 

SWITCHING EQUIPMENT 
FOR POWER CONTROL 

556 Pl>l:"8, 6x9, Illustrated, $5.00 
The new 1927 edition of this standa.rd book on all the equipment neces­
sary to open and close the circuit and also to protect the circuit under 
all abnormal conditions. 

2 Moyer and Wostrel 

PRACTICAL RADIO 
CONSTRUCTION AND REPAIR 

310 pag"8, 5x8, lllustrat.Pd, $2.00 
This new book give• you a practical explanation of radio construction 
and repair that will be valuable to you in operating your own set or In 
givinir radio service to others. 
It start• in with radio fundamentals and takes you step by step throuirh 
every important radio detail up to the latest types of ellmlnotors and 
chorgers. Plain Instructions for construction. Plain lnstruclons for con­
nectinir and testlnir. Plain instructions for repair. 

3 Barrows 
WA TERPOWER ENGINEERING 

734 peg-es. 6x0, 300 lllnstratlons. $6.00 
A thorouirh and authoritative treatment of the latest practice In hydro­
electric engineerlnir-covering all of Its aspects, theoretical. practical and 
economic. 

Morrow 

ELECTRIC POWER ST A TIONS 4 
326 pages, 6x0, Illustrated, $-1.00 

Thia new book treats of the stream of enerirY through a power house 
from fuel to switchboard and give• governing principles to opply to the 
selection or rejection of different assemblies of equipment at each point 
alooir the eneru stream. 

5 Croft 

S1GNAL WIRING 
349 peg-es, 5x8, 463 diagrams and drawlng-s, _$3.00 net, postpaid. 

Croft irlve1 you the circuits of practically all signal systems in use today 
--diagrammed clearly--explelned thoroughly. He tells you about differ­
ent types of slgnale--descrlbes eymbols--explains batteries, transformers 
and slirnelllng devices. He covers the National Electric Code rulings and 
show• method• to be followed ln installation. There are 463 diagrams 
In all--every one es clear as can ~very one a help to you. 

lad◄f D&iitiut,llU~w:rm1 
!lfcGraw-HIII Book Co., 370 Seventh Avenue, New York. 
Send me the books checked for 10 days• tree esamlnat1on: 
, .. ... Hayea--Swlt,h!na Equipment. $6.00 • 
. . . . • . Moyer and \\~ostrel-Radto Construction. $2.00 . 
. . . . • . Barrow1--\Yater Power Enenr& .• $6.00. 
.•.... Morrow-Electric Power Statton•. $4.00 • 
. . . . . • Crolt-Slanal Wiring. $3.00. 
I wlll return the book■• postpaid. In IO days or remit !or them. 

Name ••••••.•••••••••••••••••••••••••••••••••••.•••••.••.•••..• • 

Jlome Addre11 ••••••.• _. •••••••••••••••.••••••••••• • ••••••••••.•.••• 

City aod Stat& • , ••••••••••••••••••••••••• , ................. , ••. , • , 

Name of Company ················································· 
Oecup1tton ..•••.••.••••••••••.•••.•••••••.•••••••• 
(Book• IM'lt on 1ppronl to retatt purchHM'I to u. 8. and ·ca·n~d~ 

0 ~Jtl;: j .... 
E. 4-31-JT .. ••·················-······ .......................... ······················ ..... . 
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'' Clean Cars 
Hold Patronage'' 
SAYS a recent article in "Electric Railway 

Journal." The public is demanding, more 
and more, that the conveyances in which they 
ride be clean, neat, attractive. 

Here is a situation calling for OAKITE clean­
ing materials and methods in every car shop. 
For OAKITE cleaning is economical as well 
as effective. Cars are cleaned thoroughly, inside 
and out, in the shortest time possible. What is 
more, less labor and materials are required. 
Cleaning costs are cut. 
Take advantage of our 18 years' specialized cleaning 
experience. And let us prescribe better cleaning for you. 
Write us. No obligation. 

Oakite Service l!len, c1,anin11 specialists. are located In 
the leading industrial centers of the U.S. and Canada 

OAKITE IS MANUFACTURED ONLY BY 
OAKITE PRODUCTS, INC, 28B Thames St .• NEW YORK 

(Formerlv OAKLEY CIIEJlllCAL CO.) 

i 

I 

I 
I 

I 
I 
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:=I I COLlJMBIA 
I I RailwaySu::~:~~~Equipment 

:::n:etal Work i 
Special Machinery i 
and Patterns 

Grey Iron and 
Brass Castings 

Armature and 
Field Coils. 

Th I 
:_;== Columbia Macehine Works !_-

and M. I. Co. _ 

= 265 Chestnut St,, corner Adantic Ave., ~ I Broolclyn, N. Y. I 
P'.HIIIIIIIIHIIIIIIIIIIIUIIIIIIIIIHIIIIIIIUIIRlllllllllllllfflllllllllllllllllllnllllllllllllllftltllllllmmm1nm111111ann1HRJ11RIQIIIHltlllffll1!: 
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Stee] 

Structural Shapes · Steel Sheet Piling 
Plates · Skelp 

Bars and Bar Mill Products 
Bands · Hoops 

Axles · Wrought Steel Wheels 
Rails · Rail Joints ! Steel Cross Ties I 

; fen~~~Jic~ ~=rn~!iu7t;n~ i}~J,:~:!~ 
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I 
Nuttall US 20-A Timken Roller Bearing Trolley Base 

Grease 'er Twice a Year 
And Let 'er Go 

You have smiled for years at the original feller 
in ~es~n;" who tells you to "H~k;; to the 
Biler "- that's amusemrnt. 

-====;=_ Pl'ITSBURGH Iii PENNSYLVANIA i••g 

~~I== i ,~~1 

But if you want to wear the smile of grnuine 
satisfaction, and see that smile on every con• 
ductor 's face--on every face around the car 
barn, here's a sure fire prescription: 

Put on some Nuttall US 'J.0-A Trolleys. It is 
literally true that you can lubricate them twice 
a year and forget them. They swivel on 
Timken Tapered Roller Bearings, and you know 
what they are. Every wearing part is hardened, 
and you can forget wear. Heavy shunts con• 
duct the current around bearings and moving 
parts, so you can forget arcing troubles. All 
in all, what could ~ sweeter? 

~ u~ ~ 
i § 

I Le Carbone Carbon Brushes ~ 

I I I flwt.-wl< -f ~ I ' 
I 

1927 

= 
~ 
i = W. J. Jeandron 
i 
! Fift:a::;tr~:;,m~:~o!!!~·~. J. I 
§_; sc::~Ft~~u~!~O~ffic;:s16~525f:M:::;; BBS'::;k ! 

an ranc1sco ce: a,.et treet • 

=

;== Caoadtaa Dl1ulbaton: Lyman Tabe a SuPC>l7 Co~ LtL I 
MoDtrNll ancl Toronto 

= -
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• 

R.IlNUTTALL COMPANY 
PITTSBURGH 8 PENNSYLVANIA 
All Weatln1hou111 Electric & Mfr. Co. Dlotrlct 
Office■ are Salea Repreaentatlve■ la the United 
State■ for the Nuttall Electric Railway ancl Mine ! 
Haulare Product ■• In Canada I Lyman Tube & I 
Supply Co., Ltd., Montreal and Toronto. 

= I 

t""'"'"""""""'""""'"'""'-'""""'""""'""-"'""""""""""'"'"''""""'""""""-•~ 
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for~. jJ3acon &, 1Da\'i& 
;3ncorporatc~ 

Jengineer~ 
llli Bromlw11y, New l.'ork 

l'IDLADELPHIA ClllCAGO 8AN FRANCISCO 

STONE & WEBSTER 
Incorporated 

Design and Construction 
Examinations Reports Appraisals 

Industrial and Public Service Properties 
NEW YORK BOSTON CHICAGO 

SANDERSON & PORTER 
ENGINEERS 

PUBLIC UTILITIES & INDUSTRIALS 

CHICAGO 

Conetructlon 
Reports 

NEW YORK 

M&nanment 
Valuations 

SAN FRANCISCO 

ALBERT S. RICHEY 
ELECTRIC RAILWAY ENGINEER 

WORCESTER. MASSACHUSETTS 

Ul"ORT8• A""RAl8AL.S • RATE& .o .. ERATION • ■KRVICC 

C. B. BUCHAN.AM W. H. PRICE. JR. lOHIS" J'. LAYNG 
Pnoldent Sea"r•TNIS. Vlce-Pnsldmt 

BUCHANAN & LAYNG CORPORATION 
Enginening and Management, Construction 

Financial Reports, Traffic SurYeys 
and Equipment Maintenance 

aALTlllOlltS 
1 ... Cid•- Natleul 

..... BIiis • . 
Phone: 

HanDTer: 21'2 
NEWTOU 

'9 Wall l!treet 

HEMPHILL & WELLS 
CONSULTING ENGINEERS 

O.rdNI' F. Well, Albert W. Hemphill 
APPRAISALS 

INVESTIGATIONS COVERING 
Reor1&enization Management Operation Construction 

43 Cedar Street, New York City 

WALTER JACKSON 
Consultant on Fares and Motor Buses 

The Weekly and Sunday Pas9-Duferential 
Fare!I-Ride Selling 

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

Byllesby 
Engineering & Management 

Corporation 
231 S. La Salle Street, Chicago 

New York San Francisco 

. 

The J . G. White 
Engineering Corporation 

En&'ineers-Conatructora 

OU Reftnerle1 and Ptpe Lines. Steam and Water Power Plants, Transmhllcm 
S7stem1, Hotels, Apartmenu, Office and Industrial Bulldln11,1, Railroads. 

43 Exchange Place New 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 

Appraisals Reports Rates Semce Innatll'&llon 
Studies on Financial and Ph:,slcal Behabllltallon 

Reor11,anlzatlon Operation Mana1'l!menl 

683 Atlantic Ave., BOSTON, MASS. 

LINN & MARSHALL, Inc. 
Fina11cing - Enginttring - ltlanagtmtnt 

PUBLIC UTILITIES 
ELECTRIC RAILWAYS- MOTOR BUSES -

GAS - ELECTRIC 

25 Broadway, New York City 

DAY & ZIMMERMANN. INc. 
ENGINEERS 

DESION - CONSTRUCTION - REPORTS 
VALUATIONS - MANAOEMENT 

NEWYORIC PHILADELPHIA CHICAOO 

STEVENS & WOOD 
, I NCORPORATED 

ENGINEERS AND CONSTRUCTORS 
IZO BROADWAY, NEW YORK 

IINGINJCJCRING 
CONSTRUCTION YOUNGSTOWN. 0. J'INANCfflG 

MANAGEllJCNT 

MCCLELLAN & JUNKERSFELD 
I ncorpora tcd 

ENGINEERING AND CONSTRUCTION 
Examinationa-Reporta--Valuationa 

Tr&ll8p0rtation Problema-Power Developmenta 
68 Trinity Place, New York 

Chicago St. Louia 

Complete Engineering Service 
Bus and Truck Engineering 

Hus and Truck Transportation Surveys 
Air Transportation 

Traffic Surveys 
Garages and Hangars 

Public Service Engineering Bureau 
53 W. Jackson Blvd., Chicago, Ill . 

• 
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THE BABCOCK & WILCOX COMP ANY I 85 LIBERTY SrnEET, NEw YoRK 
~ Builders since 1868 of Makers of Steam Superheaters I Water Tube · Boil er s ~;;;;;~'~ since 1898 and of Chain Grate 
'=E of continuing reliability S t o k e r s s I n c e 1 8 9 3 

BRANCH OFFICES BRANCH OFFICES 

I! BonoN, 80 Federal Street DantOIT, Ford Building 

I PBl'LADELPHl.l Packard Building ' Nsw ORLEANS, 344 Camp Street 
Prrraauaos, Farmers Deposit Bank Bulldlnc HouaroN. TEX.ls, Electric Building 

U
LJl:VELAND, Guardian Building DeNva, 444 Seventeenth Street 

CBICAOO, Marquette Building S.lLT L.lltlli CITY, Kearns Building 
CINCINNATI, Traction Building WORKS SAN F'RANCIIICO,:. Sheldon Building 
ATLANTA, Candler Building Loa ANOSLa:a, \,;entral Bulldln~ 
PHOSNIX. AIUZ., Hf'ard Building Bayonne, N. J. SIIATTLII, I~ C. Smith Building 
0.u.LAa, TCI(., :Magnolla Building Barberton, Ohio HAVANA, CURA, Calle de Agular 104 
HONOLULU, H. T •• Castle & Cooke Building SAN JUAN, Porto Rico, Royal Bank Bulldlnc 
POIITLANP, ORa., Gaaco Building . 

hMtlHIIIHNlnHHINHIHIIIHHhHHHlhltntllffltflltHfflmNlnmmm11tt1HtlllHtlHHHJt'IIHtllHllllltHIHIHNIIAIIIIHtffllltnlHHOIIMHffllHMHtttNtttt1n""'""1n1m111nnm111ttmmntmnNtltlltttllfflllUM ........................ ..,..........: 

~•1Hm11nnn111111111n11rnnu111111nunun1111am1111111n11nnxnnmJJlffl1N11fllllttllfflHtnu1111nnnMm1fflfll~ 

1 ••~.,,l.!!.U!~~!!1D.1 I 
Optt•••• ~;;~~~ •• ::;:~::~~ Chiu:,;;~ '"""' I 11 U ••• ~, i 1•1.,i l]IV41~111, 

'------------------------------ G11111111111111111111111mnrm11111111tt1&nm1,.1tt111nt11fttf1111rmmt1n11nnmntttttt11ninnttnimrtHttttttnhtNHtt1111111u1111111111111ll 

KELKER, -DELEUW & CO. 
CONSUL TING ENGINEERS 

THE P. EDWARD WISH SERVICE 
60 Church SI. 
NEW YORK 

Street Railway ln•p•ction 
DETECTIVES 

131 State SI. 

Wh,o wrltlo~ tho ad.-.rtle,r for Information or 
prleea, " me111l00 or Che El,elrlo Kallw•1 

Journal woold be appreelated, 

BOSTON 

g,n11m11111111111111111111111n111mm11111111111111n111111111111n11m111111111m11111111nm11,111m1111111111111111mn111111111111mm111111111mg I ~~"~~ lli-~~~~ l 
I , ~ 
~Ulllllltttt"111HIIIUIIIIIIIIIIIIIIIIIIIIHHIIIIIIIII 111nn1n11111111111mn11n.um111111n11111111111,n11111m11111111111111111111111111111111111mi 

'"ffltllllHIIIIIHfflllllllllNIIIIJIIIIIIIIIIIIIIIIIIHllllhlllllllllllllllllllHIIIIIIIUlllllllllhlllltHIUIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII! 

; ILLINOIS MOTIVE ! 
! EQUIPMENT COMPANY f 
,; J. D. Elsom, Preeldent = 
! RAILWAY AND AUTOMOTIVE SUPPLIES ~ 
~ 35 EAST WACKER DRIVE, OiICAGO ~ 
ll WESTERN REPRE8ENTAT/VE8: E 
i JOHNSON FARE BOXES ~ 
1 MET AL TICKETS COIN OiANGERS ~ 
, .... Htnttlllnm1111tnnH11tlltllllllltllllttlHIHHllttlllllllnllltfllllHIIJllhHIIUNIIIIIIHIIIIIHIHllnHntttt1tm1m1111nnmmsnm11ii 

The International Register Co. 
15 South Throop Street, Oucago, Dli.noia 

:!_llllllllllllltlltllllllllltlllllllllllllllllUIIIIIIIIIIIIIUUfflllHUNflfDMUIIDUtl .... ntHHllffllllttnnlltlftldllHlltatlUmnt 

i 
~ 

i 
i = 

Transmission Line and Special Crossing 
Structures, Catenary Bridges 

! \\'RITE FOR OUR NEW DESCRIPTIVE CATALOG 

~ ARCHBOLD-BRADY CO. i En,:ineera and Contractors SYRACUSE. N. Y. 
f..1111HllllllllllllllllllllllllltfllllfllllllUIIHlllllfflllllUIIQIHIIIHllllHIHHllllllfllll1llllllHHIIAHllllllltHlll1tHIHHtnllUIHIUIII 

rlHIIIIIIUIIIIIMIIIIIIIUlltfflHIIICIWIIIIHIIIIHIIHlllllllflllJlllll1rHtlttnlHllttltllllttfttltlW ... nlttllltNHtanutltllfflll-. I Coin Counting and Sorting Machines I 
I FARE BOXES I 
a Lever-Operated and Slip Change Carriers ! 
i I 
= The Cleveland Fare Box Co. I I Cleveland, Ohio ,= J C.nadlen Clevel•nd Fare Box Co., Ltd., Pre1lo11, Oat. 
dlllHllllllllllllllllllllllnllllllllllllltlllllllllllllllUllllllllllllllllllflfftllllllllllJIUIIHIIIIIIHllllllllllltttllllltllHIIIIIIWNl_,mMMllr 

-~~~~ 
Black and Yellow 

Varnished Silk, Varnished Cambric, Vamished Paper 

Irv-0-Slot Insulation Flexible Varnished Tubinit 
Insulating Varnishes and Compounds 

Irvington Varnish & Insulator Co. 
Irvington, N. J. 

Sales RcprescntatiYeJ: 

Mllchell•R&nd Mf~. Co., N. Y. Prehler Brothen Inc~ Chi~o 
JI:. M. Wolcott, Rocheeter White SoppJy Co., l!t. Lou!1 
I. W, LeTlne. Mootre&I Clapp 4 L&Moree, Lo• Anc-a]ell 
A.. L, Gilli••• Toronto Marlin Woodard, Seatll• 

Cooaumero' Robber Co., Clenland 
:,nnnmmtt1n11nnn, .......... mn .. 111mnttnmmnm11n1m,1mt11N1111111tHH1un1m1111111111tmtt11mnm11mntnt1mn11tt1111C 
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B. A. HEGEMAN. J r,, President H . A. HEGEMAN, First Vtce-Pr11. ond Treos. 
F. T. SARGENT, Secrot1ry W. C. PETEBS, Vlce·Pro,. S1le1 ind En1tnocrtn1 

National Railway Appliance Co. 
Graybar Bnlldlng, 420 Lexington Ave., New York 

BRANCH OFFICES 

Munsey Bldg., Washington, D. C. 100 Boylston St., Boeton, Maaa. 
Hegem:ui-Caatle Corporation, Railway Exchange Building, Chical'(), DI, 

RAILWAY SUPPLIES 

rool Steel Gears and Pinions 
Anglo-American Varnish Co .. 

Varnishes, Enamels, etc. 
National Hand Holds 
Genesco Paint Oils 
Dunham Hopper Door Device 
Garland Ventllatora 
Walter Tractor Snow Plows 
Feasible Drop Brake Staffs 

Ft. Pitt Spring & Mfg. Co., 
Springe 

Flaxlinum Insulation 
Anderson Slack Adjusters 

Power Saving and Inspection 
Power Caving and Inspection 
Meters 

"Topeseald" Lampa 
Bua Lighting Equipment 
Cowdrey .Automotive Brake 

Testing Machine 

§ 

in1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 11111111111111111111111111111111111111111111111 111111111111111i; 

~1111111111111111111111111111111JJJ111111111111111111111JJJ11111111 111111111111111111111111111 1111JJJ11111111111111111111111111111111111111111111111111111111111111~ 

Arc Weld 
Rail Bonds 

AND ALL OTHER TYPES 

Desaipli'Ye Catalogue Furnished 

American Steel & Wire Company 
New York Baston Plt11burab 
Chtca•o Cl11T11land Dennr 

§_ U, S, Stool Producu Co. a 
San Franchco Loi Anstl111 Portland Seattl• 

~11111111111111111111111111111111111111111n1111111111111111111111111111111111111111111111111111111111111n11111111111111111111111111111111111111111111111111111N1i 1~·-"-"_,,_,, ___ ,,,_,,,_,,,,_,,_,,,~,,,-,,1 

= = 
C : 

I E~~\Rlii:y I 
I===_-= The uciv8!tf2:~ing Co. l====-Cbica&"o Representatives: Jameson-Ross Compa.ny, _ 

Straua Bick. 

r.1111111111111111111111111111111111111111111111111111111111111111111111111m111111111111111111111111111111111ur111111111111111111111111111111111111111111111111111G 

g mm11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 ••• 111111111u11111tn~ 

j The DIFFERENTIAL CAR 

I==-'. ~1~::::.!.:· 
Track Conatruction 
Aab Diopoaal 

§ Coal Hauling 
§ Concrete Materlala = 

i=_l= J~!'Ei:: I 
----------D-iff_e_r_e_n_t-ia_l_C_ra_n_e_.Car ; 

= Clark Concrete Breaker ~ 
§ Differential 3-way Auto Truck Body = 
~!!_: Differential Car Wheel Truck and Tractor ~== 

THE DIFFERENTIAL STEEL CAR CO., Findlay, 0. ; 
= ~ 
~ n11111umn111111111111111111111111111111111111111111u11111111111111111111111111111111111111111111111wuww111w1111111111111111111111111111111111u•"-

i1111111111n1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111nmn1111111111111 

~ SPECIAL TRACKWORK = 

of the famous 

TISCO MANGANESE STEEL 

WM. WHARTON JR. & CO., INC. 
EASTON, PA. 

Salee Offices: 
Boston Cbicago E l P aao Montreal New York P hiladelphia 

Pittaburl'h San Francisco Scranton 

ffn111111111111111111111111111111111111111111111111111111 1111 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111F. 

~11111111111111111111111,;,1111111111111111111111,11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n11111111111111~ 

-

=====_I &;il1,ij~iI~f }$ty Wheels I===== 

period of thirty years. Being 
exclusive manufacturers, with 

- no other lines to maintain, it is -
§ through the high quality of our § 
I_ product that we merit, the large ~-= 

patronage we now enJoy, \Vith 
§ the assurance that you pay no [. 

S======- premium for quality WC wiJI ~=====_= 

appreciate your inquiries. 

§ THE STAR BRASS ·WORKS § 
~ KALAMAZOO, MIOi., U. S. A. ~ 
~1111111111111111111111111111111111111111111n1111111111111111111111111111111111111111111111n11111111111111111111111111111R11nt111111111ru11111111m111111111.i' 

~11111111111111111111111111111111111111111111111111m1111111111111111111111111111:,1111111111111111111111111111111111111111111111111111111111111111111111111111J,;; 

l..,;==== Lorain Jf rd!:lR~~i:kwork !=====~ 

Electrically Welded Joints 

• A .... ~.: •• ~::Y;:~l~=MP:;..M I 
Pacific Coaat Repreaentatir1e: -===_§====:_ 

United Statee Steel Product• Company 
Lo• Anl'elea Portland San Franclaco Seattle 

Export RepreaentatirJe: 
United Statee Steel Product• Company, New York, N. Y, 

= 
tlllHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIWUHWIUlWWltllllllllllllllllllllllllllllllllllllllllllllllllllJIIIIIJIIIIJIIIIIIIIIIIIIIIIUIHi 

f llllmtmlttUIHIUIUIIIIIIHlllllllftlllllllllUJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIUIUIIHmnmnru~~II'~ 

"POSITIONS WANTED" 
is the heading under which many excellent 
posit ions have been secured t hrou_gh the 

"SEARCHLIGHT SECTION" 

MEN! Use these columns for good jobs. 

EMPLOYERS! Consult these c<lumns for I good men. I 
I t: 4 cenb a word. Minimum 15 cen,,. Jn inaertion. § 

01311 § 
l1111111111111111111111111111111111111111111111111111111um111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111? 
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I i 

Sacrificing 

I BIRNEY CARS 
4-U , .. tine e■ p■elt1. We■tlncbou■o UB-A 

motor■, lull, eQU!pped. Splendid oondltlon. 

I SOUTHERN CARS 
5-Double truck, 42 p1uen1er. 0oe min op• 

er■ tlon. 

I SWEEPERS 
I-Double truck ■now sweeper. lully eQUlpped. 
1-McGulre 1lccle truck snow IWffper. fully 

eQUIDPed. 

Used Railway Equipment I 

All of this equipment is in excellent 
BUSSES condition and p~esents a buying op-

S--Studeb1hr, P■rlor Cir. 15 PI.HfflCH. 
portunity that enables you to secure Year lits. In cood condition. 

equipment for which there is an every-
day need, at prices that mean great 
savings. TOWER TRUCK 
WRITE OR WIRE FOR OUR PRICES 1-S %-ton White Tower Truck McC■rdl r 

thrN 1K'tloo tower. elect.rte start.er an\ 
ll«hu. Fully IQUIDPed. N1w JIU. 

Wt purcl1au railways in their tntirtty 
and art npuially tquipp,d to do our 
own dismantling. 

WELDING MACHINE 
Srnd us details of what you havt and wt 1-n1Uw11 Weldtnc & Boodlnc Company, 
,u,.jl/ arrange to makt an inspution and Srw 19U. Fully eQulpped. 

gi<t•r you our bnt proposition. 

I 
: 

I 
I 
! 
! 
! 

H. E. SALZBERG CO., Inc., SO Church St., New York City 
I 
! 
i = 

fulllllflllNAH-IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIOIIIIIIIIIIIIUIIHlllllllllllllllllllfllllllllllllllllflllllllllllllllllllllllllllllllllllllHIIIIIIIIIIIIIOIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIUIIIIIIIIIOIIIIIIIIIIHIIHIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIHIU,IIHIIIIIIIIHlllllllllllltHH .... t 
POSITION VACANT 

FIRST-CLASS draftsman, familiar with 
steam and electric car truck design and 
manufacture. Answer stating age, ex­
perience and salary expected. P-988, 
Electric Railway Journal, Tenth Ave. at 
36th Street, New York, 

POSITIONS WANTED 
ASSISTANT to executive-young man 

wishes for personal reasons to make 
change ; excellent experience In traffic 
promotion, tariff's, traffic surveys, ac• 
counting, bus development and co-ordl· 
nation, cost analyses, reports, Investiga­
tions, employee Instruction and public 
speaking. PW-998, Electric Railway 
Journal, Guardian Building, Cleveland, 
Ohio. 

-ASSISTANT to some busy general manager 
by technically and commercially trained 
man. Can assist In modernizing pro­
gram, or operation. PW-995, Electric 
Railway Journal, Tenth Ave. at 36th St., 
New York City. 

AUDITOR, office manager, accountant, 
high class man of executive type, quali­
fied by successful experience with large 
organizations; particularly trained In 
street railway work; available on short 
notice; correspondence Invited. PW-985, 
Electric Railway Journal, 1600 Arch St., 
Philadelphia. Pa. 

ENGINEER, 10 years' experience In design 
and operation of railway and power 
equipment, desires position with railway 
or power company with opportunity for 
advancement; Middle West preferred. 
P,V-997, Electric Railway Journal, 7 So. 
Dearborn St., Chicago, Ill. 

GE?-."ERAL superintendent, technical and 
practical, competent and successful ; flf• 
teen years' experience; salary five thou­
sand dollars. PW-1000, Electric Railway 
Journal, Tenth Ave. at 36th St., New 
York. 

MASTER mechanic ot character and ability, 
20 years' experience on city and Inter­
urban property, desires to make a change 
for personal reasons. Beat of references, 
correspondence solicited. PW-993, Elec­
tric Railway Journal, 7 So. Dearborn 
St., Chicago, Ill. 

MAINTENANCE of equipment on buses, 
city and Interurban electric cars. I 
have been very auccessful In showing 
low cost per mile with minimum number 
of car failures, desire for personal 
reasons to make a change, correspondence 
solicited, confidential. PW-990, Electric 
Railway Journal, 7 So. Dearborn St., 
Chicago, Ill. 

PRESENT manager of street railway pro­
perty In Middle West operating 70 cars 
and 65 buses, desires change for personal 
reasons. Forty-five years of age. Twenty 
years' practical experience. Correspond­
ence solicited. PW-987, Electric Rall­
way Journal, Bell Telephone Building, 
St. Louis, Mo. 

........ ,,,1111111111111HHlllllll1ttlllllllllllfll\lllllllHIHIHHHIHIIIIIIIHflllllllllllflllllllllfllllllllllflflllllllllllHllllfllllllllHHIIIIIHIIH .............. _, .. ,nn1N.tN-•-nn-11~ 

1 · • Th~~~~,H~~,:\:::::, .• 
Lang bus bodies goes into the work of 

REBUILDING, PAINTING & SERVICING 
any bus body in our shops. \Ve will be glad to fur­
nish estimates on Lang quality work for your buses. 

THE LANG BODY COMPANY Cleveland, Ohio 

POSITIONS WANTED 

Mr. MANAGER: If not satisfied with 
earnings, operating costs, efficiency and 
co-operation of employee, a reply to this 
advertisement will put you In touch with 
a superintendent of transportation with 
a proven record and broad experience, 
fully capable of getting results you de• 
sire. Fine references. Correspondence 
and lntervlewe Invited. PW-996, Electric 
Railway Journal, Guardian Bldg., Cleve­
land, Ohio. 

RAILWAY executive, now employed, desires 
change ; fifteen years' experience on prop. 
erty operating 75 cars; university gradu­
ate. PW-999, Electric Railway Journal, 
7 So. Dearborn St., Chicago, Ill. 

SUPERINTENDENT of railways with 20 
years' experience, desires for personal 
reasons to make change. Nationwide 
reputation as railway operator, can take 
full charge. Has ability to handle men 
and show results. Correspondence Invited 
and treated In confidence. PW-979, Elec­
tric Railway Journal, 7 South Dearborn 
Street, Chicago, Ill. 

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 lnterest11. The opportunity for 
paet 11ucceaaful methods to produce rela­
tively greater results. PW-972, Electric 
Railway Journal, Tenth Ave. at 36th St., 
New York. 

&}llllllfflllllllHIIIIIIIMIHHNlllfllHlltfHHIIIIIIIIIIIIIIHHHllf .... HHIIU•HHINetlHHHt"':: 

! SALES ENGINEER ! 
E Or■ du1ta Electrical Encloeer, 11 pre■enl amplo,ed i 
i wtlh 1111tlon11l17 known eoroontton, desires, tor per- ! 
: tonal reason•. to make n" connecUon. : 
i Nine 1ur1• practical r11lh•11 espertence. and senn ! 
i nu•• 1&IH experience ln electrlcal e<1ulpment. : 
i P1rtlcularl1 1d1ptrd to r1llw11 1uopl7 line. All i 
: 38. married. Prerer New York or Yleh:ilty. ! 
5: Ezcellt·nt nrenncH. i 
i AS-994. Ele<trlc Rdlw11 Joum■l, • 
! Tenth AYe. II 38th St .• New York c11,. ~ ,.....,..._. ....... ,,,,_,,,., ... ,,,, .. ,..---·•-··-----·-·· -

i SPECIAL PRICE ! on 7 slncle truck 
· BIRNEY CARS 
.I Good eondltlon. Equipped wllb Weellnc· 

bow,e 1108 molore. for double end operation. I $11100.00 each. 
IRVING S. YAN LOAN CORPORATIOS. i 17110 Broadw,.,., New York Cit:,. 

;.., ........ ,,,_, .. , ...... '"'"-''"'""'''''""''''''-"'''_ ........... _.. .. 
• 'ii.•~ -· .. ~·1 

I 
I Tie 1. 

Plates i 
--Switches-Frog, , 
-Portable Track --~ ~-.. •_1 

Finest Quality 
Flat Cara-Locomotivea !-

Quick De/irJn-y Lou,ut Price • 

HYM~.:!~~J~~u*d~ CO. i 
';u~1~1~!~1!!11nm1: .... !:;,~,tS£:,S2,uunu,~~ .. l!!.r.!.~~~,J r-............. - .. -·;~;-:~-·-.... -... - .. 7 
I 15 BIRNEY SAFETY CARS i 
! Brlll Bull& ! 

I 
Weel. 1108 or 0. E. 264 Molon ! 

Can Complele-Low Price-Fine Condlllon ! 
ELECTRIC EQUJP.IIIE."iT CO. i 

i Commonwealth Bide~ Phlladel1>hla, Pa. ! 
'-"'""""'-"'-""'''"'""''"'""'" ... "'"-""'-"-"" ..... , .. ...; , ......... _ .... , ..................... - ...... ,"""'"-"""_ .. ,_ .... , .. , .......... "! 

i Buying Good ! 
I Used Equipment I 
i la frequeotly the difference be- i 
i tween bavlac cood needed • i equipment or dnlnc without It. ! 
: = "~'"'""""'""""""'"' .... "'"-""'" ... "" __ ,_ .. ...,._,_ .. _,_~ 
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..ldnrtlalnc. Street Car 
Colllor, Inc .. Barron O. 

&Ir Brakee 
Weet1m,hou111 Air Brake Co. 

Air Springs 
Cleveland Pneurr t lie Tool 

Co. 
Anehon, Gn,-

Elec. Semce Supplle■ Co. 
Ohio Bra• Co. 
We■tlnl'l>OUH E. & M Co. 

..lrmature Shop 'i'oole 
Columbia Machine Work1 
Elec. Service Supplies Co. 

AutomaUe R,gnlator, Yolt­
age, Current & Synrhron• 
tzlnc 

American Brown Boveri 
Elec. Corp. 

Antuwatle .Ketnm Switch 
StMnd■ 

Ramapo Ajax Corp, 
AntoutMtle t!■ fetJ' Swlteh 

8tHnd• 
Bamal)O .ljax Oorp, 

.Axlce 
Berni, Car Truck Co. 
Bethlehem Steel Co. 
Brill Co .. Tho J. 0. 
Ctnrlnnetl C■ r Co. 
Dlinol• Steel Co. 
St. Loni• Car Co. 
Standard Steel Work■ 
Weatln.-hoUM' E. & M Co. 

Axles (Front &: Rear) Jllotor 
Trneke, Passenger Car 

Timken-Detroit Axie Co. 
.Axle■, ISINOI 

Carneirlo Steel Co 
Axl••• Trailer & Motor Rn• 

Timken-Detroit Axle Co. 
B■bblttlnr: l>•vlera 

Columbia Machlno Work• 
& M. I. Co. 

llad,:e■ ■nd llutton1 
Elec. Service Supplle• Co. 
JntPrnatlnnat RPrh,t•r Co. 

Bank•rs and Englneora 
Public Service Engineering 

Bureau 
Batter!~, D1'7 

Nlchole-Llntern Co. 
Bearln,:1 uud Hrarln,: llletal• 

Berni• Car Truck Co. 
Brlll Cn .. The J. 0. 
Cincinnati Car Co. 
Columbia Machlno Work• & 

M. I. Co. 
GenPral El•ctrlc Co. 
St. Loula Car Co. 
Weetlnl'houae E. & M. Co. 

lleerln1111, Center 1nd Roller 
Ride 

Cincinnati Car Co. 
Columbia .M'achlno Work■ 
!'tnckl Co .. A. 

llell• and Ruxz,n 
Con1olldaled Car Heatlnc 

Co. 
llellB ■nd Gon,:1 

Brill Co .. The J. 0. 
Cincinnati Car Co. 
Columbia Machine Worke a. 

M. I. Co. 
Elec. s .. rv1..., Snppllea Co. 
St. Louis Car Co. 

llondera, Rall 
Railway Trackwork Co. 

llo<llee, Rn• 
Rrl1J ro .. Tho J. fl 
Cun'lmlnga Car & Coach Co. 
SI. Loni• Car Co. 

llodJ' IIIMtmal, Ua■kellte and 
PIJ'ffl•tl 

Hukelito Mfl', Col'\:. 
Bollrn 
ll•brork & Wil('(>X Co. 

Bolt• and Nnt•. Track 
llllnolo Steel Co. 

llond TrRlrr~ 
American Steel & Wire Co. 
El■.-trlc Sorvlce Suppllo■ Oo. 

Bondin,: Ao1>Araln• 
American Steel & Wire Co. 
Elec. Som<'O Supplle• Co. 
Ohio Brae• Co. 
Rallwu· Treckwork Co. 
Una Wel<Hnc & Bondlnc Co 

Bone!•. Rnll 
Amorlcan Steel & Wire Co. 
Eloc. Service S'uppllea Co. 
~neral Electric Co. 
Ohio Bra•• Co. 
RallwaJ' Trackwork Co. 
Una Weltllni, & Bonding Co. 
WPotlnrhn11•e E. & M. Co. 

Book Pnbll,her• 
lllcGraw-Hill Book Co. 

Brarkrte 11nd CroH Arm■ 
(Rre al"° Polee, Tio■, 
Po•t•. Ptr.) 

BAtea EXl)anded Steel 
Tm•• Co. 

Columb!a Machine Work1 
Elec. RJ', Equipment Co. 
Elec. Se"lce Supplle■ Co. 
Hubbard & Co. 
Ohio Br••• Co. 

Brake AdJn•l•n 
Brill Co .. The J. Q 
OlnclnnaU Car Co. 
National R,-. Appliance Co. 
W11tln1'hOUH Tr. Br. Co. 

ELECTRIC RAILWAY JOURNAL 

WHAT AND WHERE TO BUY 
Equipment, Apparatua and Suppliea Used by the Electric Railway lnduatry 
with Names of Manufacturers and Distributor■ Advertising in this Iuue 

Brake Shoes, 
American Brake Shoo & 

Foundry Co. 
Bemle Car Truck Co. 
llrlll Co .. Tho J. G. 
St. Lou!• Car Co. 

Drake Testers 
National Ry. Appliance Co. 

Brak .. , Brake Sy1tem1 ■nd 
Urako l'Mrt■ 

Bemis Car Truck Co 

~rA~1ni"a:i1 '&~ fso.G. 
Columbia Machine Work■ 

& M. I. Co. 
General Electric Co. 
National Brake Co. 
St. Louie Car Co. 
Westln1rhou"" Tr. Br. Co. 

Brak••• Macnetle Rall 
Cincinnati Car Co. 

Drnahe1, Carbon 
General Electric Co. 
Jeandron. W. J. 
LeCarbone Co. 
Weatlnrhouse E. & M. Co. 

Drnahholdera 
Columbia Machine Work■ 

Bulkhead• 
Haokellta Mfr. Corp. 

8 ;~k!~~t1'¾fy. Appliance c,;, 
Dn"•" 

Cummings Car & Coach Co. 
Graham Bros. 
Six Wheel Co. 
Studebaker Corp. of 

Am.erif"A 
Twin Coach Co. 

Buahln,:a, C111e Hardened 
and l\Jan,:une1e 

Bemla Car Truck Co. 
Brill Co .. The J. G. 
Cincinnati Car Co. 
Columbia l\lachlno Work■ 
St. Loul• Car Co. 

Cublrs IS•o Wire■ and 
CHhl••l 

Cambria Tap••• Yellow and 
Rlnrk Varnlah 

Irvlnl'ton Vaml•h & In•. 
Co. 

Carbon Rrn•h•• (See 
Rrn•h••• Carbon) 

Cur Lh:htln,: Flxlnrr■ 
Elec. Service Suppl101 Co. 

Cnr Pnnrl Saf•tJ' Swltebea 
Consolidated Car Hoatlnl' 

Co. 
Weatln1rhouae E. & .M'. Co. 

C11r 81•1'•• Saf•IJ' 
Cincinnati Car Co. 

Car Wh.,..11, RollNI Steel 
Bethlehem Sloal Co. 

Can, Dump 
Brill Co .. Tho J. 0. 
Differential StPol Car Co. 
St. Lou!• Car Co. 

Can, Oaa-Elretrle 
Brill Co .. Tho J. 0. 
General Electric Co. 
We1tln1rhouse E. & M. Co. 

Ca,., Ga•, R111l 
Rrlll Co .. The J. G. 
St. Louis Car Co. 

Can, Pa18,n,:er, Frelcht, 
Exprr111, ~te. 

American Car Co. 
Brill Co .. The J. O. 
f'!nt'lnn•II f'Rr Co. 
Cummings Car & Coach Co. 
Kuhlman Car Co .. G. C. 
Waann Mir. Cn 
St. Lou!• Car Co. 

Cara, Sttond Hand 
Electric Enulpment Co. 

Ca••• S•lf-Prop,lled 
Brill Co .. The J. G. 
Gf>npral Fllertrlc Co. 

Ca•tln,:,i, RraH Compo1ltlon 
or Copper 

ClnMnnatl Car Co. 
Columbia Machine Works & 

M. I. Co. 
CMlln,:a, Ora,- Iron aod 

St•el 
American S\•el P'oundrloe 
'R,,ml• Cer Trsrk f'o. 
Columbia Machine Works & 

M. I. Co. 
St. Loul• Car Co. 
Standard Steel Work• 

Caotlno, M■IIMblo & Brus 
RPml• Car Tnlrk r.o. 
Columbia Macblne Work• & 

M. I. Co. 
St. Loula Car Co. 

Catrl,.•• and Rotrien,., 
TrolleJ' 

Elec. Service Suppllo■ Co. 
Ohio Bru1 Co. 
Wood Co .. Ch-■ N. 

Catenary Cnnotrurtlon 
Archbold-Brad,- Co. 

Cellln,: Car 
Haskellto Mfr. Corp. 

C'elllncu, rlywood, Panela 
Ha•kellte M II!' Corp • 

Chairs, Parlor Car 
Heywood-Wakefield Co. 

Chan,:e Carrl,ra 
Cleveland Faro Box Co. 
Electric Servi<'O Supplle• Co. 

Chan,:o Tra,-1 
Cincinnati Car Co. 

Clrenlt-Rrmk•ra 
General Electric Co. 
Weotini,hou•e E. & 111. Co. 

Clreult Rreakera, Oil 
American Brown Boveri 

Elec. Corp. 
Ciampa and Conneetor■ tor 

WI••• and Cable■ 
Columbia Machine Work• 
Elec. Ry, E<1uipment Co. 
Elec. Service Suppllea Co. 
General Electric Co. 
Hubbard & Co. 
Ohio Brase Co. 
Wp•Un,rhoUS<I E. & M, Co, 

Cleanen 
Oaklte Products 

Cleanera and Semper■ Traek 
(See also ~now-Plow■, 
Swreper1 and Broom■) 

Brill Co .. The J. O. 
Cincinnati Car Co. 
Ohio Brass Co. 
St. Louie Car Co. 

Cluater• ■nd Soeket1 
f'Tf'nPral Eloctrlc Co 

Clutrhe• 
Long Mfg. Co. 

Ooll llandln,: 11nd Wlndlnc 
llarhlnr11 

Columbia Machine Work• & 
M. I. Co. 

Elec. Service Supplies Co. 
Westinghouse E. & M. Co, 

Coll•. Armntnrr and Flrld 
Columbia l\lachlno Work• & 

M. I. Co. 
Economy Electric Device Co. 
General Electric Co. 
Weatlni,houH E. & M. Co. 

Colle, Choke and Klcklnr 
Elec. Servtce Supplies Co. 
General Eleclrlc Co. 
w~•tio.-houso E & M Co. 

Coln Chan1rera · • 
Illinois Motive Equip, Co. 

Coln Conntln,: lllaehlnr1 
Cloveland Fare Box Co. 
International Reirlster Co. 

Coln Rortln,: M■rhlnl'I 
Cleveland Fare Box Co. 

Coln Wrapp'1'1 
Cleveland Fare Box Co. 

Commutator Slottera · 
Columbia Machine Works 
Elec. Servl<'O Supplloe Co. 
General Electric Co. 
Weetlnl'boueo E. & M. Co. 
Wood Co .. Cb&1. N. 

Commnlatnr Truln,: DeTleee 
~neral Electric Co. 

Commutatora or r'1rt1 
r..m,ron ElPctrlcal Mfr Co. 
Columbia Macblne Work• & 

M. I. Co. 
General Electric Co. 
Weelln,:houeo E. & M. Co. 
Comprraeor■, Air 

General Electric Co. 
Westlni,bonaa Tr. Br. Co. 

Cond•n••"' 
General Electric Co. 
Weatlni,hon•e E. & M. Co. 

Cnndrr111or P111>f'n 
Irvlnnon Varnish & In•. 

Co. 
Cnnn,rtor1, Solderl .. • 

We1t1n1rhon•e E. & M. Co. 
Conn,etor■, Trall,r Car 

Columbia Machlno Work• 
Consolldaled Car Hoatlnc 

Co. 
Elec. Semce Supplies Co. 
Ohio llrae• Co. 

Cnntrnllrn nr P•rt• 
Columbia Machine Work• & 

M. I. Co. 
General Electric Co. 
Weatln.-hou•e E. & .M' Co. 

Contrell•• Rt',:Dlntoro · 
Elec. Service Supplies C'l. 

Controllln,: RT•l•m• 
General Electric Co 
Weatln.-bonAe E. & M. Co. 

Convertrr•. Rotnry 
General Electric Co. 
Weallni,houae E. & M. Co. 

Copper Wire 
.Amerl<'an Rrus Co 
American Steel & Wire Co. 
Anaconda Copper Mlnlnl' 

Co. 

Copper Wire lnatrumenu, 
M•a•nrlnc, Te■tln,: ■nd 
Recordln1: 

American Brass Co. 
Anaconda Copper Mininc Co. 

Cord, Rell, Troller, R•cl1tor 
American Steel & Wire Co. 
Brill Co .. The J. G. 
Elec. Service Supplloe Co. 
International Re~■ter Co. 
R.oobllnr:'• Sona Co., John A. 
St. Louie Car Co. 
Samson Cordaco Work■ 

Cord Connector■ and 
Couplora 

Elec. Service Suppllea Co. 
Samson Cordage Work• 
Wood Co .. Chao. N. 

Coup!•••· Car 
American Steal P'oundrle■ 
Brill Co., The J. G. 
Cincinnati Car Co 
St. Louie Car Co.· 
Ohio Draa• Co. 
Weatlnghouoe Traction 

Brake Co. 
Cowl Ventllatora 

Nlchola-Llntern Co. 
Crane•. Uolat1 & IJft• 

Electric Service Supplies Co. 
Croe• Arm■ (See Rnu,kot■) 
Croooln,: Foundatlon1 

International Steel Tio Co. 
Cro"91n,:1 , 

Ramapo Ajax Corp. 
Wm. Wharton. Jr. & Co. 

Croaaln,:1, t'roi,:1 & Swltcho■ 
Ramapo AJax Corp. 
Wm. Wharton, Jr. & Co. 

Croauln,::e, l\lan,:anf'ae 
Bethlehem Steel Co. 
Ramapo AJax Corp. 
Wm. -Wharton. Jr. & Co. 

CroMln,:1, Trnek (See Traek 
SPt'rlal Work) 

Cro•uln,:a, Trull•J' 
Ohlo Braoa Co. 

c:i:~~r.rhouse E. & M. Co. 
Central Alloy Slee! Corp, 

Curtnln■ & Curtllln tbtu••• 
Jlrlll Cn .. Tho J. G 
Edwards Co .. O. M. 
St. Looi• Car Co. 

Dealer'• )laehlner,- & Second 
Hand Equlpm•nt 

EIO<'trl!' E<111Ipment Co. 
Hyman-Michaela Co. 
Salzberg Co., Inc .. H. E 
Van Loan Corp., Irvine ~-

Demllln,: 0,,,1..,, (S,e alao 
Track Work) 

l>foralllnc Swlteh .. 
Ramapo Alax Corp, 

D,,otinntlnn Sl,:na 
Columbia Machlno Work• & 

M. I. Co. 
Elec. Service Supplloa Co. 

n.,1,rth·o· Srn·leo 
Wlsb-Servlre. P. Edward 

Door Operatln,: Dn1""■ 

~'?i~ni'/iil 'IJ'a"r ~o~· 
Consolidated Car Hoatlnc Co. 
National Pneumatic Co. 

Doon & Door Flxturu 
Brill Co .. The J G. 
Clnrlnn11tl Car Co. 
Edwards Co., O. M. 
General Electric Co. 
Ralc>-Kllhum Co. 
St. Loni• Car Co. 

Doo,., Foldln,: V,otlbulo 
National Pneumatic Co. 

Drllls, Traek 
American Steel & Wire Co. 
Electric Servt<'O Supplies Co. 
Ohio Bmas Co. 

Drycra, Sand 
Electric Service Supplloa Co. 
Ohio Braa• Co. 
Westinghouse E. & M. Co. 

Enra 
Colnmbta Machine Work• 

& M. I. Co. 
Electric Service Supplleo Co. 
Ohio Braa• Co. 
We•tln1rhnu•e E. & M. Co. 

El•etrlt GrfndrMI 
Railway Trackwork Co. 

El•etrltal \Vlrr1 1nd Cables 
Amer. EleMrlcal Wnl'l< ■. 
American Steel & Wire Co. 
John A. Roeblln1r'a Son• Co. 

Eltttrode•. Carbon 
Railway Trackwork Co. 
Una Weldlni, & Bondin&' Co. 

F:leetl'od ... St.el 
Hallway Trackwork Co. 
TT011 Weldlnr & Bondin&' Co. 

Enamel 
Dnco, E. I. Du Pont de 

Nemoura Co. 

April 30, 1921 

Enl!neon , Conanltlnc, Con-
tractln,: ■nd Oper■&lnc 

Archbold•BradJ' Co. 
Beeler. John A. 
Buchanan & La:vnr Corp. 
Byllesby Co., H. M. 
Day & Zimmermann. Ine. 
Ford. Bacon & DaTla 
Hemphill & Well■ 
Hol•t. En1relhardt W. 
Jack1on, Walt•r 
Kelker & DeLeuw 
Linn & Marahall Co. 
~kClellan & Junker■fold 
Richey, Albert S 
Sandereon & Porlor 
Steven• & Wood 
Stone & Webster Co. 
While Eni,, Corp., The J. G 

En.cine■, Gu, Oil or Steam 
Weatlnchouae E. & l\l, Co 

Kxrerlur-Slde P11nel1 
Haakellte Mfr. Corp, 
F■re Boxe1 

Cleveland Far• 'Bnx Co. 
Economy Electric Device Co • 
Illinois Motive Eq<lip, Co. 
l'erey MIi', Co. 
F■re Rer;l1ter1 

Electric ~orvlce Suppllee Co. 
Ohmor F■re Reirl■ter ,:n. 

Fen,es, Woveu \\'Ire A 1"•■-
l 'oNts 

American Steel & Wire Co. 
Fender■ and Whl'81 Onarda 

Brill Co .. The J. O. 
Cincinnati Car Co. 
Consolidated Car Feodor Oo. 
St. Louis Car Co. 
Star Braaa Work■ 
Wood Co .. Cha. N. 

Fibre and t'lbre Tnblns 
Weatini,houae E. & ll. Co. 

Fl,ld C'nll• l~n f'ollol 
Flan,:eway Guards, St<,el 

Godwin Co .. W. S. 
Floodll,:ht1 

Electric S.ervice Supplle■ Co 
Floor, Sub 

Haekellte Mfl'. Corp. 
Floor■ 

Haokellto Mfc. Corp. 
For,:lni,:1 
Brill Co .. The J. G. 
Cincinnati Car Co. 
Duff MI.-. Co. 
Standard Steel Work■ 

Fru,:a & Cro••ln,:a, Teo Kat> 
Bethlehem Steel Co. 
Ramapo Ajax Con,, 
Wm. Wharton. Jr. & Co. 

FNl,:s, Traek (See Traek­
Work) 

FNl,:1, TrolleJ' 
Electric Service Suppl101 Co 
Ohio Bra•• Co. 
Weetlll,\?'houae E. & M. Co. iFt,.,.. 1111d Yn.,. Rone 
Columbia Machine Workl a.c 

M. I. Co. 
Coneolldated Car Hoatlnl' Co. 
General Electric Co. 
W~•tin1rhnnoe E. & M. Co. 

Furnaces, Elfldrle 
American Brown Boverl 

Elec. Corp. 
Fnoo■, R•Hllable 

General Electric Co. 
Ga1krt1 

W~••ln,:hnu,... Tr. Br. Co. 
Gasoline Torch•• 

Economy Electric Device Co. 
Gu Produter1 o:::~'<f..~OU"8 E, • !£. Co 

Brill Co .. The J. 0. 
Cincinnati r.ar Co, 
St. Loul• Car Co. 

Gauces. on ■nd Water 
Ohio Braoe Co. 

GNlr Blink• 

lt1~d~· s~ ~.?ri., 
Gnr cu .. 

~l~~b~o:r.7:.,~.{:·~':-ka '-'' 
M. I. Co. 

Electric Semce SUpplleo Co. 
Woatln1rhou11e E. & M. Co. 

0.,an and Pinion• 
Reml• Car '1'n1rk Co 
Columbia Machine Workl A-· 

M. I. Co. 
Electric Servl<'e Snppllo1 Co. 
General Electric Co. 
Net'I Rv. APnllance Co. 
R. D. Nuttall Co. 

Ornrratln,: 8rt•. Oa•-Eleetrl• 
General Electric Co. 

Grnrr11tnr1 ~ 
.American Brown Bovcri 

Elec. Corp. 
GPneral Electric Co. 
W~•tlnrhnuse E. & M. Co. 

Glrdrr Rall ■ 
Bethlehem Steel Co. 
Lorain Steel Co. 

Oonn (SN! Rel!K and Oonr•>­
Orr11••• (R•e Lubricant■) 
Orlnd,n, Portable 

Railway Trackwork Co. 
(Conllnued· on page 51!) 
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~ ELRECO TUBULAR POLES I 
~ ~ 
- 3 

I I 
i ! 
~ ~ = = = 5 
i i 
; COMBINE ' ' s 
§ 

I Lowest Cost 
Least Maintenance 

Lightest Weight 
Greatest Adaptability 

Catalol' complete with enstneertnr; data aent on reque■t. I - ELECTRIC RAILWAY EQUIPMENT CO. I CINCINNATI, OHIO 
i New York C117, 30 Church Street 
LltttaNIIUHtnHIUIIIIINffllllllHIIIIIIIIIIIIIIIIIIUIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIHlllffllllllllll1UIIIIIIIHIIIIINIIUIHIPIUHllf 

l
~NHISIIIHlllllllntllllllllllHhlhUIUIUIIJIIIIHIUIIRIIIIINIIIHHlllffllftlllllllllllllllllllllllllllllllllllllffllHlnH~ 

A4•1'f•d to •ll GODWIN i r,,,,.. ol rail• • = _ _, ,...,,n,. Steel Paving Guards !! 

I Proven b;y oervice to economlcall7 prevent ~ 
aeep~e and dlalnte1T11Uon of 1treet railwa7 s 
paving. s 

= · Wrltd for llluatratdd Cataloo No. !O ~ 

I . W. S. GODWIN CO., Inc. I 
. Race and McComaa St., B•ltlmore, Md. s 

........................ ,lffllllllllllllllflllllllHlllllltffllllffllllllll11nlllllllllllllllllUIIIIIIIIIIIIIIIUIIIIIIUnHnttttnn1111rrm111111ii 

,: 

11-•••-• • •••1111••• .... ••1n•111 .. 1111111t1•11•••11111nN1•uo1111J1111111n••11-~ 

I 
i 
§ 
i 
i 

Better Quality Seats Hale-Kilburn Co. i!! 
For Cars and Buses 1800 Lehlr;h An., Phllad•lphla. Pa. i 

IMIHIIHMMI •m1n•NmlfflltfflltlntmtMUHIIIIIIIIIHIHIIIIIHIIHIIIIHNutlHHHIIIIIIINllllllllllffltlHnn111tnU111&ii 
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I § 

I When you want Men·! 
:ii = 

I
ii put your advertising for them on i 
3 

the same basis as other publicity. I 
a If you want competent and efficient assistants, = • I experienced in the field served by this journal, I 
3 you will naturally find such men among our s 
ii readers-which include the keenest and most i I progressive men in the industry. ! 
3 Get in touch with a number of these men and = 
i eclect the one that is best suited for your needs. § 
i: 5 

j SEARCHLIGHT SECTION ! 
I Only $2.00 for 25 words ' 806 I 
~11111111111111111111111111111111111111111111111111111111111111n111n111111111111m11111111111111111111n111n11111111111m1111an111mi 

fHIIIIIHlltnHHlllllnnfflllllllllllll ... , Ill 111111•ntNIIIAINl:IHtlltHHfHIIIIUllltHllnRUMNHHHIIIIIIIIII 

~ "T/,11 Standard for Rubber Insulation" 
e 
i 
5 INSULATED WIRES 

and CABLES ~ 
i 
§ 
~ "Okonite,""Manson," and Dundee "A" "B" Tapes 

I Th Soend for. Handbook 
~ e komte Company 
~ The Okonite-Callendcr Cable Company, Inc. I Factories, P ASSAIC, N. J. PATERSON, N. J. 
- Balu 0/!lcu: New Yorlc Chicago Pi ttehnr&'h St . Loni■ AUan\a 
§ Birminc bam San F rancisco Loo Ancelea Sutlle 
:i Petlln1till•Andrewt. Co.. no,too. )b u. 

'= ~\ilji~(l.~ F. D. La"·n~• Electric Co .• Ctncloo1U, 0 . 
Norel17 Eloclrlo Co., Phlla., Pa. 

~ Con. Rep.: En1lnoorln1 Jdalorlah · L imited, J.!ontrnl. 
: C•bon Rep.: \ 'lctor 0. lhmdou Co .• B n •n•. 

I 

r,;,,11111111111111n11111111111111n11111111111111111111111111111111111111111111111111111111111111111111111111n1111111nn11H1n1111111111m1111111un1111111J11 

"Applying the air intake of the 
Venti-Duct, N-L has developed a 
heater that really heats, and greatly 
aids in ventilating the bus. Re­
sults obtained arc astonishing." 

TP rite for Information 

THE NICHOLS-LINTERN CO. I 
1•nnt1IUIUllllllltlmffllllllllllHIIIIIIIUIIIAUIIIIIIIUIIUIIIUIIIIIIIIIIIIIHIIIHllllnmn111111m11un11n1nn1n111111••11•1•11111111r. 

; 
ii = 
i 
I 
I 
i 
I 

AMELECTRIC PRODUCTS 

BARE COPPER WIRE AND CABLE 

TROLLEY WIRE 
WEATHERPROOF WIRE 

AND CABLE 

! S.., •. a. PaL Olllc» 
PAPER INSULATED 

UNDERGROUND CABLE 
= i 
I 
I 
i!! 
ii 
5 

MAGNET WIRE 

AMERICAN ELECTRICAL WORKS 
PHILLIPSDALE, R. I. · 

! w .. ,.. u-n Woll Jlaedelpll BtrNL: 
~ Ctneln.noll, Tnetlon Bide.: New Toot. 10 II:. Uad IL 
".11111iifflliiilMl .. ffllfllU1nm11rmmnttnffllllltlffllllammfflt111111fflllfflftfflltfflllUriM.IMiiiilllilWME WAJWin"IIIIIII 

!IUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHllllltttlhttktlmtlUtttllllllltlllffllllNIAnm11111111111n••11111n1M111111-••.! 

§ ! 
§ BATESEXPANDED 1 i .. = STEEL POLES I 
_ TOWERS-SUBSTATIONS 
= BATES EXPANDED STEEL Tnuss Co:MPANY = ! General Offices and Plant, East Chicato, /,adiDaa i 
= ~ S:11n111111nm111mrn111t1MIIIHIUllllllHIIHIIIHIIIIIIIIIIIIIHIIIIIIIIIUIIIIIIIUIIIIIIIIIIUIIIIIIOlllfflUIIIIIINlfflllHIIKllllffllttlfflllWffii 
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• llll11u111111u ................ UUHIIIUIIIUIIIIIIHIUIIUUUUUUUl11UUUUllll1111IIIIUUUIIUllfflfflHHHIIUIHl"l"_ .. , .. ,11-. .. , ...... 11 
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GrlndePI, Por1able Electrle 
Rallwa;y Trackwork Co. 

Grlndln&' Brick• and Wbeeb 
Railway Trackwork Co. 

0.Ud Ball <hmp• 
Rama1>0 Ajax Corp. 

Ouard Ralls, Tee Rall & 
Jllanuneee 

Ramal)O Ajax Corp. 
Wm. Wharton, Jr. & Co. 

Guaru, Trolley 
Elec. Samce Suppllea Co. 
Ohio Br8118 Co. 

8&:°f::mt¾0
~fchlna Worka 

Elec. Service SuppJle1 Co. 
B. D. Nuttall Co. 
Star Brau Worlu 

Bendll&'ht1 
Elec. Service Suppllaa Co. 
General Electric Co. 
Ohio Bra•• C<.. 
St. Loni■ Car Co. 

Be■dllnln&' 
Colombia Machine Worb Ir 

K. L Co. 
Ha■kellte Mfc. Corp. 

HoateP1, Boe 
Nicbola-Ltntern Co. 

Boator■1 Car (£1,etrl•) 
Consohdated Oar Heatlnc Co. 
Economy Electric Devlcea 

Co. 
Gold Car Heat. & Ltc. Co. 
Railway Utility Co. 
Smith Heater Co.

1 
Pater 

Beat, .. , Car, Hot air and 
Watrr 

Smllh Heater Co., Peter 
Beatera, Car Ston 
Smith Heater Co., Peter 

Belmet1, W tldin&' 
Railway Traekwork Co. 

J..~:e,w:1~fte& Bondlnc Co. 
Columbia Machine Work■ Ir 

JI, I. Co. 
Hooe, Bridge• 

Ohio Brau Co. 
Ro■e,. Pnromatle 

Weatlnchouee Traction 
Brake Co. 

ln1troment1, lllea■orlo&', . 
T,atln&' and ltttordlO&' 

American Steel & Wire Co. 
Economy Electric Devices 

Co. 
General Electrfe Co. 
National Ry. Appliance Co. 

, Weatlnghou11e E. & M. Co. 
ln■nlatln&' Cloth, Paper and 

Tape 
General Electric Co. 
Imnnon Varnlah & In■• 

Co. 
Okonlte Co. 
Okonlta-Callander Cabla Co. 
Wa1tlnchouae E. & M. Co. 

ln■olatlng SIik 
Imnrton Varnlah & In■• 

Co. 
ln■olatlng Varnl1he■ 
lrvlnrtoo Varnl1b & Ine. 

Co. 
ln1olatlon (See al■o Paint.) 

Electric ;!f.· Equipment Co. 
~:'erti\" E1:1r~g-P6':e• Co. 
Imnnon VarnJ1h I, Ina. 

Co. 
Okonlte Co. 
Okonlte-Callender Ca blo Co. 
Weatlnghouae E. I, M. Co. 

ln■olatlon Slot■ 
lmnrton V arnlah & In1. 

ln1~lator Pina 
Elec. Service SuppUea Co. 
Hubbard I, Co. 

ln1olaton (Seo al■o Lino 
llfAterlal■) 

Elec. Ry. Equipment Co. 

~~era~e~~tJg-P6':e■ Co. 
Imnrton Varnl1b & In ■ . 

Co. 
Ohio Bra■e Co. 
Weatln1thou11e l!l. I, IC. Co. 

Interior Side Llnlnp 
Ha■kellte Mfr. Corp. 

lnterDJ'ban Can (See CaPI) 
~ark■ (Stt 11110 Cran.., 

Hol1t1 11nd Litt■) 
Columbia Machine Worb & 

M. I. Co. 
Elec. S<'rvlee SuppUe■ Co. 

Joint■, Rall 
(See Rrlll Joint■) 

Joornal Roxr• 
Bemla Car Truck Co. 
Brill Co., The J. G. 
CinelnnaU Car Co. 
St. Loull Car Co. 

Lanterns, Cla,;alfteatlon 
Nlchola-Llntern Co. 

Lt-ttl'r Hoards 
Cincinnati Car Co. 
Ha■kellta 1111,r. Corp. 

LIKbtln&' nxtore•, Interior 
Electric Service Suppllea 

Co. 
lJghtoln&' Protertloo 

~~'ii"erti\er:ef~t~pc:.·· Co. 
Ohio Braaa Co. 
Wa1tlnghouae E. & M. Co. 

Line i\latorlol (See abo 
nraek,t1, ln1nlaton, 
Wlrea, ete.) 

Archbold-Brady Co. 
Electric Ry. Equipment Co. 

t'::'er~"'Ef:tr~g-P~•• Co. 
Hubbard & Co. 
Ohio Braas Co. 
We1,lnghouae E. & M. Co. 

Loeklng Spring Boxr■ 
Wm. Wharton, Jr. & Co. 

Locomotives, Dleaol Eleetrlc 
American Brown Boverl 

Elee. Corp. 
Locomoth·e1, Eleetrle 

American Brown Boverl 
Elec. Corp. 

Cincinnati Car Co. 
CUmnuog-a Car & Coach Co. 
Genaral Electric Co. 
St. Lonia Car Co. -
Weatlnghouae E. 6 M. Co. 

Luhrleatln&' En&'inoera 
Untver■al Lubrlcatlnc Co. 

Lobrfeantl, Oil and Groa■ o 
Universal Lubrfc1tln&' Co. 

llanpnese Part■ 
Bemia Car Truck Co. 

~lancnneae Steel Guard Rall• 
Rama1>0 AJax Corp. 
Wm. Wharton Jr. & Co. 

llanpnr10 Steel, SpeelaJ 
Traek Work 

Bethlehem Steel Co. 
Wm. Wharton, Jr. & Co. 

llanganeae Steel Swltehea, 
Frog1 and CroHlnp 

Bethlehem Steal Co. 
Ramapo AJax Corp. 
Wm. Wharton, Jr. & Co. 

Metrr■ (Seo ln1t.roment1) 
Mlrron, ln■lde & Ootelde 

Cinclnoatl Car Co. 
Motor and Generator Set■ 

American Brown Boverl 
Elec. Corp. 

General Electric Co. 
Motor Bo1e1 (See Ba•ee) 
Motor■, Eleetrle 

General Electric Co. 
Weatlnrhouae E. & M. Co. 

?\fotormoo11 8fflt11 
Brill Co •• The J. G. 
Cincinnati Car Co. 
Elec. Service Supplle■ Cu. 
Haywood-Wakefield Co. 
St. Loots Car Co. 
Wood Cn .• Chas. N. 

N'oh1 un,1 Dolt ■ 
Bemis Car Truck Co. 
Cincinnati Car Co. 
Hubbard & Co. 

Olla ( See Lnbrleante) 
OmnlbnH,■ (Seo Bn■ee) 
l'm•klnc 

WPatlnghnU9<' Traction 
Brnke Co. 

Paint 
Duco, E. I . Du Pont de 

Nemours Co. 
t•ulnt11. und V11rnl11hr1 

(lna11!11tln,r) 
Elec. Service Supplle■ Co. 
lrvtnrton Varnish & In■• 
Co. 

Paint■ & Vaml1he1, Railway 
National Ry. Appliance Co. 

PnnrlM. Onbldr, ln81dr 
H••kPlltP Mf,r, r.nrn. 

P111·lng Goard•, Steel 
Godwin Co., W. s. 

Plrkup. Troll,7 \\'Ire 
F,lrr Servt,,.. Suppllea Co. 
Ohio Uraaa Co 

Plnk>n Pull•r■ 
Elec. Service Su1>1>llea Co. 
General Electric Co. 
Wood Cn .• Cha■. N. 

Pinion• (See Gean) 
Pini, Caao Hordened, Wood 

Rnd Iron 
Ohio Braaa Co. 
Weatlnghou11e Traction 

Brake Co. 

Latqoor 
Duco. E. r. Du Pont 

Nemours Co. 
Lamp O'Ollrd■ and Flxt■r•• 

Elec. Service Sopplle■ Co. 
General Electric Co. 
We1tlnghou.., E. & M. Co. 

1l'l:r1~..':ani
1
teel Work■ 

Westin,rhou11e Tr. Brake Co. 
Plnn•ra (S.-e Mnrhlne Tool■) 

de Platr1 for Tee Rnll Swltchre 
R.amaT>O Alax Corp. 

l'llen, Robbtr Insulated 
Elec. Servke SuppUe1 Co. 

Pl:rwood, Root■• Htadllnlnp, 
Flonra, Jntrrlor Pnn,.11, 
Rolkhrado, Tro•■ Plank• 

Haakellte Mfc-. Corp. 
LRmPI, Are & Jneandee<en, 

(See ai.o n,adll1tht1) 
General Electric Co. 
Weetlo,rhou11♦ E. & M. Co. 

l,11mpa, Slpal and Mark,r 
Elec. Service SU1>Plle1 Co. 

, JT~f:oJ~°!!n~~ Co. 

Polo Line Ba.rdwaro 
Bethlehem Stael Co. 
Elec. Service Suppllea Co. 
Ohio Bras■ Co. 

Pole Relnfordn&' 
Hubbard & Co. 

Pol••• llletal Street 
Batea Expanded Steel 

TruBI Co. 
Elee. Ry. Equlpmenl Co. 
Hubbard & Co. 

Pol•• and Tie■ Treated 
Bell Lumber Co • 

Poire, Tlea, Poata, Pllln&' & 
Lumber 

Naugle Pole & Tie Co. 
Polee, Trolley 

Elec. Service Soppllee Co. 
B. D. Nuttall Co. 

Polo1, Tobolar Steel 
Elec. Ry. Equipment Co. 
Elec. Servtca Supplle1 Co. 

Potheads 
Okonlte Co. 
Okoutta-Callender Cable Co .• 

Inc. 
}>owrr Saving Drvlc:~• 

EconotDy Electric Device Co. 
National Ry. Appliance Co. 

Pre11lnp, Speelal Steel 
ClnclnoaU Ca.r Co, 

PreHnre Re&'niator■ 
General Electric Co. 
Ohio Br8118 Co. 
We1tloghouae E. & M. Co. 
We1tln&"houae Traction 

Brake Co. 
l'unehea, Ticket 

International Re&'later Co. 
Wood Co., Chae. N. 

P~c~
11i. I. Du Pont de 

Nemours Co. 
Radlaton 

Long Ml&". Co. 
Rall Braces 110d Faotenlngs 

RamaJ)O Ajax Corp. 
Rall FIiier 

Carey Co., Pblllp 
Rall Urlnd,ra (Seo Grinder■) 
.Kall Joints 

Carnegie Steel Co. 
llllnole Steel Co. 

Rall Joints, Welded 
Lorain StPal Co. 
Metal & Thermlt Corp. 

Rall Wrldlng 
Metal & Thermlt Con>. 
Railway Trackwurk Co. 
Una Welding & Bondin&' Co. 

Rulta, s,,.,1 
Carnecia Steel Co. 

ltallwa>· SuC,t7 Swlt,hr■ 
Conanlldated Car Heatlnl' 

Co. 
Weatlngbouse E. & M. Co. 

ftattnn • 
Brill Co., The J. G. 
Cummings Car & Coach Co. 
Eto,c. Service Suppllea Cu. 
llale-Kllburn Co. 
St. Louis Car Co. 

Rattan Car Seat W,bblng 
Heywood-Wakefield Co. 

Rertlft•n. lllerenr;y Are 
Power 

American Brown Boverl 
Elec. Corp. 

R•glst,ra 11nd Fltlln&'I 
Brill Co .. The J. G. 
Cincinnati Car Co. 
Elec. Service Suppllea Co. 
International Regt1ter Co. 
St. Lonia Car Co. 

8'-lnforeement, Concrete 
American Steel I, Wire Co. 
Bethlehem Steel Co. 
Carnegie Steel Co. 

Repair Shop Appllan••• (Seo 
alao· Coll Bandin&' and 
Winding Maehlnee) 

Elec. S,rvlce Suppllea Co. 
Re~lfo)Work (Seo abo 
General Electric Co. 
Waatlnghou11e E. & M. Co. 

Rep]aeen, Car 
Cincinnati Car Co. 
Elec. Servtee SUDDlle• Co. 

Rralatanee.1 
Conaolldatad Car Heatlor 

Co. 
Re■lotanee, Wire and Tobe 

General Electric Co. 
Weatlnghou■e E. & M. Co. 

RrtrleYttS, Trolley (See 
Catrhen and Retrl,nn 
Trolley) 

Rheostat■ 
General Electric Co. 
Westlnrhouae E. & M. Co. 

Roofing, Car 
Haakellte Mfg. Corp. 

Roofa, Cur and Boa 
Haakellta Ml&". Corp. 

Safoty Control Devlen 
Safety Car Devleea Co. 

Sant1Prs. Tl'ftck 
Brill Co., The J. 0. 
Elec. Service Supp)lea Co. 
Nicbola-Llntero Co. 
Ohto Braaa Co. 
St. Louis Car Co. 

Sn•h Fbrtaru, Car 
Brill Co .• The J. G. 
Cincinnati Car Co. 
Edward• Co., 0. M. 
St. Loula Car Co. 

Sn•h, lltrtal Car Window 
Edwards Co., 0. M. 
Hale-Kilburn Co. 

Serapen, Trnek (See Clean­
er■ and Serapera, Tra<k) 

S<,rew Driven, Robber 
lnaoloted 

Elec. Servi~ SoppUe■ Co. 
S..atln&' M11terlala 

Brill Co., The J. G. 
Haake lit• Ill fg. Corp. 
Heywood-Wakefield Co. 
St. Louia Car Co. 

S..at•, Bo1 
Brill Co., The J. G. 
Hale-Kilburn Co. 
Heywood-Wakefield Co. 
St. Louia Car Co. 

Seats, Cor (See also Ration) 
Brill Co., The J. G. 
Cinclnnatl Car Co. 
Hale-Kilburn Co. 
Heywood-Wakefield C'o. 
St. Loni■ Car Co. 

Sttond Band Eqnlpm<'Dt 
Electric Eqnipment Co. 
Hyman-Michaela Co. 
SalzbelT & Co., Inc., H. E. 
Van Loan Corp., Irvine S. 

Shadrs, Veollbole 
Brill Co .• The J. G. 
Cinelnna ti Car Co. 

Shoek Absorbers 
Cleveland Pneumatic Tool 

Co, 
Shovels 

Brill Co., The J. G. 
Hubbard & Co. · 

Shovela, Pow,r 
BrUI Co., The J. G. 

Sid• B•arlnc, (Sea Bearings 
Center and Side) 

Slpal1, Car Starting 
Con110lldated Car Heatln&' 

Co. 
Elec. Service SU1>DUe1 Co. 
.Natlooal Pneumatic Co. 

sru':~i •. t'i~~1n~. 
Signal Syatems, Bloek 

Elec. Servtee Suppltea Co. 
Nachod and United Statea 

Electric Signal Co. 
Wood Co., Cbaa. N. 

Signal System■, lllghwa7 
Orosalng · 

Nacbod and Uoltad State1 . 
Electric Signal Co. 

Wood Co .• Chas. N. 
Sla•k AdJo■tcn (See Brako 

Adjuster■) 
Sl,et \Vhrels and Cotten 

Cinclnnatl Car Co. 
Columbia Machine Workl I: 

M. I. Co. 
Elec. Ry. Eqoipment Co. 
Elac. Service Supplle■ Co. 
R. D. Nuttall Co. 

Smokestacks, Car 
Nichol,..Llntern Co. 

Snow Plow• 
National Ry. Appliance Co. 

Snow•t•lowa,. Sweeper, ancl 
Bnoma 

Brill Co., The J. G. 
Columbia Machine Work■ & 

M. I. Co. 
Consolidated Car FPndPr r.o. 
Cummings Car & Coach Co. 
St. Loula Car Co. 

Snow 8w~rp .. r, Rattan 
J. G. Brill Co. 
Heywood-Wakefield Co. 

Sold.ring and llrazln&' 
Appamtoa (Seo Weldin&' 
Prott•••• and A ppara t 01) 

sr:.;::h!d~~!.tTf~ •• 
Co. 

S~~l~h!::e~;:;~f kco. 
Lorain Steel Co. 
Wm. Wharton. Jr. & Co. 

Si'!i~':-tcan Steel & Wire Co. 
Illlnola Steel Co. 

Spll<ln,r Coml)Ounda 
Weatloghouee E. ,. M. Co. 

Spllelng Sleevr■ (S•o Ciampa 
and Conneeton) 

8
~',!il~oal Ry. Appliance Co. 

Springs, Car and Tro,k 
American Steel Foundrtea 
American Steel I, Wire Co. 
Bemis Car Truck Co. 
Brill Co .• The J. G. 
Cinclnnatl Car Co. 
St. Loula Car Co. 
Standard Steel Work■ 

Sprlnklrn, Trark and Road 

~J!m~~ga~:r J& ioaeb Co. 
St. Louis Car Co. 

Ster) and Strei Prodnrta 
American Steel & Wire Co. 
Carnei<le Strei Co. 
Illinois Steel Co . 

Stt"p&, Cnr 
Brill Co .. The J. 0. 
Cincinnati Car Co. 

Stoker■• Jlleehanl<al 
Babcock & Wilcox Co. 
Weatln,rhouae E. & M. Co 

5
¾'/cii~\~t/~tem Co. 
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Storas• Bnttcrle1 (Seo Bat­
teries, Stora&'e) 

Stora&'e Tanks 
S. F. Bowser Co. 

Strain ln1oln tors 
Elac. Service Supplle1 Co. 
Ohio Bra■a Co. 
Wa•tlnrhouse E. & M. Co. 

st
l:':r1can Steel & Wire Co. 
Roebllnr•• Son• en .• J. A. 

Street Car• (See Cara, 
Pa■ sengor, Frolsht. 
Expr,ao) 

Strnctnral Steol 
American Brown Boveri 

Elec. Corp. 
Superheatera 

Babcock & Wilcox Co. 
Sweeper■, Snow (See Soow 

l'lo,v■, Swet"pen and 
Broom■) 

Swltehes 
American Brown Boverl 

Elec. Corp. • 
Swlteh Standa and Flzturu 

Ramap0-Aiax Corp. 
Swltehe■, Seleetor 

Nlebola-Llntern Co. 
Swltehu and Swltrhbourdo 

Conaolldaud Car Heatlnl' 

E~~- Service Supplle■ Co. 
General Electric Co. 
Wa1tln&"houae E. & M. Co. 

Swlteh•a, T,e Knll 
Ramapo-Aiax Corp. 

Swlt<hea, Trnek (~ Trad, 
Spedal Work 

T~J':.'a'; ~~kwork Co. 
Tape■ and Cloths (Se• l0111, 

latln~ Cloth, Paper and 

Te~al:(1 Special Tra,k Work 
Ramapo-Ajax Corp. 

T<lephonra and Parte 
Elec. Service Suppllea Co. 

Telophone & Tele&'l'Aph Wlr■ 
American Steel & Wire Co. 

Testln,: Inatromonh (See 
Inatromenta, llea,mrJns, 
Testing, etc.) 

Thermostah1 
Cooaolldated Car HeaUnc 

G~fci Car Heating & Licht• 

R~lfw'f.':· Utility Co. 
Smith Heater Co., Peter 

Tl,krt Chopp,r1 and 

E?e~trs~~jce SuppJJe1 Co. 
Tie Platea 

Illlnola Steel Co. . , 
Tl••· lllechanleal • . . 

Dayton ll!ecbanlcal Tie Co. 
Tl,. 11nd Tie Roda, Sterl 

CRmeine Steel Co. 
Godwin Co., W. S. 
International Steel Tie Co. 

Ties, Wood Crosa (S,e Pol,■, 
Tira, Poat&, ete.) 

T~~ear Tire & Rubber Co. 
Kelly-Springfield Tire Co. 

T;'~~e ~!~~~~•Jr. & Co. 
Toot■, Tra,k II l\ll■eella• 

.::i~~8
can Steel .. Wire Co, 

Columbia Xaeblne Worka Ir 

E~-ISe~ce Supplle1 Co. 
Hubbard & Co. 
Railway Traekwork Co. 
Rama1>0-Ajax Corp. 

Tower• and Traoambslon 
Stroetoro 

Archbold-Brady Co. 
Bates Expanded Steel 

w~~:..b~~"" E. " M. Co. 
Tra,k Grlndrra 

Metal I: Thermlt Corp. 
Railway Traekwork Co. 
Ramapo-Ajax Coro. 

Traek, Special Work 
Colombia Machine Work■ • 

M. J. Co. . • 
Ramaoo Ajax Corp. 

Trarkleea Trolle7 Cars 
Brill Co .. The J. ·o. 
St. Louis Car Co. 

TA~~~~~::'r:'Brown Boverl 
Elec. Corp, 

General Electric Co. 
Westinghouse E. & 111. Co. 

Troads, Safety Stair, 
Car Step 

Clnclnnatl Car Co. 
Tr,o Wire 

Okonlte Co. 
Oknnlte-Callender Cable Co. 

Troll•7 Buel 
General El.-ctric Co . 
R.. D. Nuttall Co. 
Ohio Brass Co. 

Troll,y Bn•e•, ~trln·lnr: 
Gen•ral Electric Co. 
R.. D. Nuttall Co. 
Ohio Brae■ Co. 

( Contlnuoo. on pare M) 
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~ ~ - SIGNAL CO .. INC. i 
i !ii" t LOUISVILLf,KY. .~ 
~ 'W :· BLOCK SIGNALS , ·. I 
i ~ -~ · : - ELECTR1c

0
:AILWAYS ~ I 

~ '
0

"''"" HIGHWAY CROSSING SIGNALS_ r:: 
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j=! H r~o~!~~~~~~~~s != .. ! 
- CoNSOLIDATF.D CAR FBNDl!R Co., PROVIDENCE, R. I. 
5 General Salee Airente = 
~ WE:-n•:u. & Mo,DUFFIE co., 110 E, 42nd St,, N, Y. o. j 
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I Au~~=E~~:nals I 
ii Charles N. Wood Co., Boston g 
I ~ 
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§ One-Piece Gear Cases I 
~ Sramle•-Rlvetle■-IJrbt Welrhl s Beot far Service - Durablllt7 and 
! Economy. Writ• U•. 5 

I Chilling worth Mfg. Co. I 
ii Jer■ey City, N. J, 
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i JJ~lllfiil[i:::1 Gets Every Fare ~ 
I PEREY TURNSTILES I 
I or P ASSIMETERS i i IJ•e thnn In 708:;.!;"l::~ent ANu aad ; 

i Perey Manufacturing Co., Inc. ~ 

I. 101 Park A""nne, New York Clt7 § 
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rR~~;;~··u:r'ii:i':r~"co·M"vA.-~,,J 
~ CAR COMFORT WITH HEATERS ~ 

~ UTILITY REGULATORS ~ 
~ VENTILATORS f 
§ Hl-1111 We11t 22d ~I. Wrllt /or 1328 Bro1dwa7 i 
ii Chlura, m. Calalo,:nu Nrw Ynrk, N, l -
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l WELDmG CABLE I 
ELECTRICAL WIRES and CABLES a 

John A. Roehling'• Som Company, Trenton, N. J. j 
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i A Single Segment or a Complete Commutator I 
§ la Lumed nut "1 th equal care In our 1hop1. The orders we 11.11 J 
5 dlffer only In ma~nitucle: email ordel'!I command our utmMt care 
ii!! and eklll Joat aa do larire ordcl'!I, CAMERON quaU&7 appllee to 
ii!! every coll or eegmeni that we can make, ee well as to enry 
§ commutator we buJld. That 'e why ea many electric railway men 
§ rely abaolule)y on our name. . 

~ Cameron Electrical Mfg. Co., Ansonia, Connecticut 
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I STUCKI I 
i SIDE i 

I 8:!!!~!:51 
§ Oliver Bids. I 
§ Pllll.,ursb, Pa. I 
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= "' § TUE BEST TRUSS PLA..-.K ELECTRIC BEATER E\"ER PRODUCED ! 

§ N ' ~ o. ! 

i 478E1 
i COLD CAR HEATING & LIGHTING co., BROOKLYN, N. Y. I 
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j illllllllllllll~ Car Heating a11d Ventilating ( 

'=1:Pi,"~sl .-:. .. u ,_ .. _, .... ·--· ... - .... - ' 
5 = = how to take care ot both with one equlpmenL Tb1 Pzter £ 
5 : 3 Smith Forced \ 'entlh tlon Hot Ai r 11 .. t•r wilt 1a,o, ln § 
i : = 1ddltlan, 40 ,G, to SO ,G, af t h• COi\ of l llY other . .. bell• ;; 
§ : § tnc ind n11tU1Uu1 171tem. \\"r i t e ror detaU1. ; 
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Recotntnended by Proven Merit 

Brill No. 177-E Type Truck 

Ready now to meet requirements of 
light-weight modern car service, this 
latest type of Brill city truck includes all 
the well-known patented features which 
have built up the Brill reputation for 
long life, low maintenance and smooth 
and steady riding action. Its solid­
forged sideframes, Bolster Guide, 
Graduated Spring System, Oil-retaining 
Center Bearing and Half-hall Brake 
Hangers were developed hy Brill engi-

neers through .J.O years of the closest con­
tact with electric truck design, and have 
proven their efficiency through years of 
actual service in various types of Brill 
trucks. 

In the Brill 177-E truck there is avail­
able for light-weight city service a type 
of truck the performance of which meas­
ures up to the highest efficiency essential 
to _profitable modern transportation 
service. 

Some Electric Railways which ha-ve specified Brill 177-E 
Trncks for their light-weight modern Cars: 

Grand Rapids Railway Co. 
United Elecl!"ic Railways of Pro\"idence 
Pennsylvania-Ohio Company 
East Taunton Streel Railway 
Virginia Electric & Power Co. 
Georgia Railway & Power Co. 
Cia Chilena de Electricidad, Santiago 
Potomac Edison Co. 
\Vilkes-Barre Railway Corp. 
Dallas Railway Co. 
City of St. Petersburg 
\Villiamsport Passenger Railway Co. 
Wheeling Public Service Co. 
Shre\·eporl Railways Co. 
Houston North Shore Railway 
Fitchburg & Leomin,ter Street Railway 
Cincinnati, Hamihon & Dayton Railway Co. 
Honol11l11 Rapid Transit Co. 
Eastern J\lassachusells Street Railway Co. 
Greenfield-Montague Transportation Area 
Rockford Public Service Co. 

);o. of 
Trucks 

2 
74 
26 
4 

60 
140 
62 

4 
20 
60 
16 
10 
30 
4 
8 

16 
21 
16 

JOO 
4 

18 

frr:ml11 THE J. G. BRILL COMPANY flillll!!l 
~ PHJLADE.LPHIA.PA. ~ 
AME,.ICAN CA,. Co 

ST L0Ut8 MO 
C.C.KUHLMAN CAR Co 

CLCVCL./:11,,.-C o.,..,o 
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Because 
it's 

Timken 
., 

"I wouldn't use any axle but Timken." 
<JI. Thousands of users ha~e that conviction 
-developed through years of 'close associa­
tion; built on actual experience. <JI. With 
it has grown the belief, based on that same 
experience, that the sile~t,· long-lived Tim­
ken worm is the ideal type of.drive. 




