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Control Swi tch 

Control Circuit 

Line 

Switch 

T.l\. Handle Applied to 
Safety Device 

Burned 
F i ngers 
Can be PreYented 

NO more burned controller fingers! The 
Westinghouse TA handle in conjunction 

with a line switch will prevent all drum arcing 
in backing off. It is quick, positive and safe in 
action, and can be quickly applied to K type 
controllers. 

The TA Handle Switch 
offers these important adva1 tages: 

,/, 

1. The line switch opens BEFORE the 
r 

drum begins to moye. 

2. Applied without change to the controller 
except to drill and tap the top plate for 
mounting. 

I 
3. Standard handles can be used. ,,. 

f 
4. All working parts of the handle switch 

are accessible by removing the cover 
plate. 

The W estinghouse office nearest you will gladly 
supply full information, or write to 

e . 
\. 

Westinghouse E lectric & Manuf;cturing Company 
East Pittsburgh 

I 
Pennsylvania 

SaJes Offices in All Principal .Cities of 
fhe Umted Statts and Foreign Countries 

1921 

Westinghou~J! 
Renew al Part s Reduce 
Maintenan ce Cost 
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Straining at the 
Leash 

D EADER, to appreciate the problems of 
~ a publisher, you should drop around 
at the " dead line," when everyone from 
copy boy to the press operator is straining 
at the leash. It is then that you would ex
perience some of the strain and realize that 
romance enters into the publishing busi
ness. Amid the cacophony of rumbling 
presses and clicking linotype machines, 
there is always an overpowering sense of 
r esponsibility that nerves each editor, in 
fact everyone who enters into the produc
tion of the "book," to see that there are no 
errors and that last minute news is in
cluded in the edition. 

When E LECTRIC RAILW AY JOU RNAL reaches 
the "dead line," every man is at his post, 
conscious of his responsibility, a responsi
bility accepted as part of the game, but 
nevertheless one that never fails to inspire 
those upon whom it rests. This sense of 
r esponsibility makes your JOU RNAL accu■ 
rate, informative, and the criterion of all 
that is best in the electric railway industry. 
It is this straining at the leash that brings 
romance and excitement as well as enor
mous r esponsibility to the publisher. He 
accepts it gladly, if conscious that his r e
w ard will be the unqualifiea support of his 
readers. 

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

Juno H. MoOuw. Prealdent Cable Addre&a: "'Maw!nhl, N. 
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SAVING THE RAIL · SAVES THE RAILWAY 

''Of course'' 
,,of course, in connection 

with the cars, we have 
also put forth every effort 
to keep the track in good 
condition, 

''because 
a good car operating over 
a rough track will not give 
a smooth . ride and the 
public insists on having 
the smoothest ride 
possible. , , 

Attractive cars and frequent service 
solved Fort v\Tayne's problem. Mr. 
Henry Bucher, Manager Railway 
Dept., . Indiana Service Corp., wrote 
this paper how well the public re
sponded. His letter was printed in the 

· February 5th issue. The last para
graph, quoted above, is the very essence 
of the new-car philosophy. 

Take the first step first-make sure the 
track is right. Grind out corrugations, 
bumps and thumps. Build up the low 
spots _by arc welding. Here's modern 
equipment· that makes tra'Ck mainte- · 
nance cheaper. 

Quotations? ---~~ 
3132-48 East Thompson Street, Philadelphia 

AGENTS: 
Cheater F. G&llor, 30 Church St., New York 
Chaa. N. Wood Co .. Boston 
Electric Engineering & M!c-. Co., Pittsburc-h 
H. P'. McDermott, 208 S. La Salle St., Chicago 
E<1ulpment & Engineerinc- Co., London 
P. W. Wood Railway Supply Co .• New Orleans. La. 
Frazer " Co .• Japan. 

SAV I NG THE R A IL S A VE S 

" Jmprovrd Af1RR" R a ll f1rl nder 

" Imper ial" Traclt Grinder 

Reciprocating T rack Grinder 

O.S.T.-169-l 

T HE RAILWAY 
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Good Bonding Pays-
and O·B Bonds 1nake it . 

easy to collect 

Hevi-bede Titon Bond 
designed for heavily 
Weber type joints. Ca 

Titon Bond-for rail-head applica
tion on standard joints. Note large 
steel terminals. Cat. No. 14841. 

AW-12 Bond 
tap of a ha 
minal firmly 

started. 

O-B IS BOUGHT 
WHEN SERVICE IS SOUGHT 

KEEPING your track circuits 
working at top notch effi

ciency with O-B Bonds is worth all 
of its small cost, and more. It is 
a paying investment. · First of all, 
you avoid the loss of a large per
centage of your return current. 
Secondly, with the stopping of 
leaks caused by worn, loose, or 
improperly applied bonds, you pre
vent voltage drops which affect 
motor equipment and schedules, 
and tend to overload the whole 
system. 

O-B Bonds make good bonding 
easier. Design and construction 
features are provided which insure 
a good strong weld, large contact 
area, and permanently low resist
ance, with the minimum of time 
and effort required in installation. 

Three widely used O-B Copper 
Arc Weld Bonds are shown here. 
They have proved popular on hun
dreds of properties with both weld
ing crews and distribution men. 
Ask us to send you a sample bond 
anq. complete information. Address 

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

Niagara Falls, Canada 
2899 

PORCELAIN 
INSULATORS 

LIN.E MATERIALS 
RAIL BONDS 

CAR EQUIPMENT 
MINING 

MATERIALS 
':/ALVES 

5 
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Balance ,~ ~~ Braking 

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

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

1. Less lournal box wear. 
z. Permits wheel to follow freely, 

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

shoes practical. · 
4. mgher c:o·elficient of friction. 

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

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

AMERICAN STEEL FOUNDRIES 
NEWYORK CHICAGO ST.LOUIS 

American Multiple Unit Clasp Brake 
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Daylight safety in night operation! 

GOLDEN GLO-w-' 
HEADLIGHTS 

By projecting powerful and well concentrated 
beams of light, that are non-blinding and non
dazzling, Golden Glow Headlights make night 
operation safe in all kinds of weather. 

The special glass reflector absorbs -the violet and 
blue rays-thereby producing a beam which pene
trates rain, snow and mist better than a brilliant 
white light. The reflector being of glass will not 
tarnish or corrode. It's a permanent reflecting 
surface. 

Complete particulars of the various styles and sizes 
of Golden Glow Headlights sent on request. 

\ 

7 

l ;,or el~trir railway rars 

ftECTllIC UPPUESCO. 
PHILADELPHIA 

17th and Cambria Sts. 
PITTSBURGH 

11~3 Bessemer BUlldin:r 
BOSTON 

88 Broad St. 

NEW YORK 
50 Church St: 

SCRANTON 
316 N. Washing-ton Ave. 

Lyman Tube & Supi,ly Co., Ltd., Montreal, Toronto, Vancouver 

CHICAGO 
Illinois Merchants' Bank Bldg. 

DETROIT 
General Motors Bldg. 
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New Type Interurban Cars 
Attract More Riders 

Gary Railways' Patrons are Enthusiastic 
in appreciation of new Equipment 

Interior view, showing dome lighting, 
p lush seats, metal sash, etc. Notice on 
the exterior view, above, that the win
dow guards raise with the windows. 

SEVEN new light-weight one-man cars of the 
type iJJustrated were recently placed in service 

by the Gary Railways, for interurban work be
twe~n Gary and Hammond, Indiana. These cars 
replace heavy two-man cars of older type. The 
line serves several steel miJJ towns, and the traffic 
·is heavy, particularly during the rush hours, when 
thousands of miJJ workers are carried to and from 
their work. 

Previous to being placed on the line the cars were 
exhibited for several days. During the exhibition 
and since the inauguration of the new service, 
visitors and passengers alike have expressed their 
enthusiastic approval of the new cars. 

Plush seats, dome lights, linoleum floors, treadle 
operated exit, safety features,-in other words, 
all the characteristics of the modern car, are 
found in these new cars, built by 

CuMMINGS CAR AND CoAcH CoMPANY 
Successor to McGuire-Cummings Mfg. Co. 

111 W. Monroe St., Chicago, Ill. 
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Westinghouse Air Brakes 

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

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

-relieve the driver of braking fatigue 
to increase safety and utility. 

OLD fashioned conveyances were 
safe, but slow. . · 

Today we demand that every means 
of transportation at our disposal be 
rapid, as \veil as safe. 
The automotive industry is producing motor 
coaches that are commodious, comfortable, "get 
there quickly," and are SAFE, because-
Westir;ghouse Air Brakes are now recognized 
by leading bus builders as the most satisfactory 
means of safeguarding highway transportation. 

"Pioneers and specialists in air brake development 
and manufacture since 1869.11 

WESTINGHOUSE TRACTION BRAKE CO. 
Automotive Diyision, Wilmerding, Pa. 
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PHONO -ELECTRIC OVERHEAD IS A MEASURABLE ECONOMY 

Arcing bites deep into wire ""111ileage '' 
higher trolley· tension 
and better wheel inspection 
will help reduce it 

Some roads have considerable trouble 
with arcing at the trolley wheel. Others 
have little or none. Yet actual operating 
conditions are in most cases very similar. 

On analysis such a condition is traceable 
in part to differences in the stringing 
tensions of individual installations and 
in part to careless inspection of trolley 
wheels. 

the higher tension made possible by its 
greater tensile strength and careful in
spection of wheels insisted upon, arcing is 
very materially reduced,- this in turn 
resulting in appreciably longer wheel life 
and less wear on the wire. 

Such things are important when consider
ing modern overhead for modern operat-

ing conditions. We w i 11 
In this connection the higher 
tensile strength of Phono~ 
Electric Trolley Wire becomes 
interesting. For it is a fact 
that, where Phono is strung at 

Phono--
Eledric 

gladly send you the '. 'Phono 
Book" containing a useful 
table of relative stringing ten
sions together with other es
sential wire data, on request. 

Bridgeport 
Brass Co 

J'he lripk-wear 
Trolle!f Wire 

Bridgeport 
Connecticut 



!Filcox High Speed Bus Eq_uipped witlz 6 Cylinder Waukesha Engine 

Waukesha 
in the 

Northland 

(A-712-LC) 

(A-709,LC) 

From Minneapolis to Duluth with 
its many railroad crossings, towns 
and almost impassable detours these 
Wilcox, Waukesha Equipped buses 
have to maintain railway speeds 
and schedules summer and winter. 
After more than a year's service 
in competition with the best buses 
made in America it is significant 
that the Northland Transportation 
Company operating them is putting 
more and more Waukesha Equipped 
Buses in their service. 

IVaukesha lleavy Duty Six Cylinder Bus Engines are different in 
design and peifdrmancefrom all other engines in this service. They 
have the "Ricardo Head," which gives greater powerandf11el econ
omy nnd also eliminates "pinging." The dual cylinder heads 
prevent head tro11ble. "Truncated Cylinders" give longer life and 
more uniform lubrication, "Girder Type" crankcase inmres great 
rif:idity and combined with n large crankshaft insures vibralion
le.rs peiformance. These are only a few of lhefea/11res. IVritefor 
"Six Cylinder Bulletin," giving more information about them. 

AUTOMOT I VE EQUIP MENT DIVISION 

WAUKESHA MOTOR COMPANY 
Waukesha Wisconsin 
Eastern Sales Off ices A e o I i n 11 B II i I d i 11 g , 3 3 IV. 4 2 11 d S t r e e 1 New York City 

Exc lu s i ve Builders of Heavy Duty Automotive Type Engines for Over Twenty Year.s 
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S AN * 
\...,,"'" 

IT IS significant that within the short space 
of two years, Studebaker busses have won 
a position of leadership in Ohio, a pioneer 

motor bus state. 
Experienced operators were quick to rec

ognize the outstanding qualities of Stude
baker equipment and today of the 1,049 
busses of 43 different makes operating in the 
State of Ohio, 415 are Studebakers. * The 
next three makes have 129, 99 and 64 respec-

1 
2 

1£ 

er cent 

EVELAND 

ON \ e 
'OUNCiSTOWN 

J_) 

tively. This gives Studebaker 39½ per cent of 
the total and a decided dominance over all 
other makes! 

Such popularity is based on three major ad
vantages which Studebaker equipment offers 
the operator. First, the lower initial cost; 
second, the extraordinary long life; and 
third, the outstanding economy of operation 
of Studebaker busses. 
*Taken from the Ohio Public Utility Commission•s records of F ranchise 
Registrat ions. 

STUDEBAKE 



of all Ohio Busses are 
SrunEBAKERS 

Seven Reasons-Why 
Studebaker Busses Predominate 

1 Potver According to the ratings of the Society 
of Automotive Engineers the specially 

designed Studebaker bus chassis is the most powerful 
of its size and weight in the world. 

Z Low The fact that Studebaker 
Maintenance busses stand up ~nder ~h_e 

most severe service mm1-
Cost mizes the need of repairs. 

But the simplicity of Studebaker construction is a 
big factor of economy, for it results in reduced labor 
costs, when repairs are necessary. Every part of 
the chassis is easily accessible. Studebaker cylinder 
heads are removable. 

3 Low 
First 
Cost 

Large scale production in modern plants 
by the most efficient methods of manu
facture reduce production costs of 
Studebaker busses to a minimum. Econ

omies thus effected enable Studebaker to offer 
greater bus values. Complete Studebaker busses, 
costing five to six thousand dollars, are comparable 
only with busses selling from ten to twelve thou
sand dollars. 

4 
Remarkable Every Studeb~ker chas_sis_has 

. tremendous mileage bmlt mto 
Mileage it. Only the finest materials 

a re used. Premiums are paid for special alloy steels. 
As a consequence every Studebaker unit is capable 

of delivering at least 100,000 miles of dependable 
service. This is proved by a recently published list 
of 256 Studebaker busses having mileage figures 
ranging from 100,000 to 300,000 miles each and 
which are still in service. 

S Proper Studebaker busses weigh 50 per cent 
• less than the average bus and are 

Szze operated for 25 to 50 per cent less 
than the average truck type bus seating from 25 to 
30 passengers. When the average load of 10 passen
gers is carried the Studebaker bus requires only 5 
passengers to pay operating costs while the average 
25 passenger bus requires 8 passengers. Thus the 
Studebaker bus carries 5 profit producing fares 
(on the average load) as opposed to 2 profit pro
ducing fares of the larger capacity bus. 

6 Lower Compare the cost of a Stu- ' 
• • debaker at $~150 and the 

Depreciatwn cost of a large truck type 
bus at $10,000, each turning an average of 50,000 
miles annually, the depreciation figured at a conser
vative 20 per cent is but $1230 or 2.5 cents a mile for 
the Studebaker against $2,000 or 4 cents a mile for 
the larger type bus. 

7 E An investigation of operating costs 
conomy of six different bus chassis in 8 

cities showed that it cost seven to nine cents less 
per mile to operate a Studebaker bus. 

Studebaker 20- Passenger 
Parlor Car De Luxe 

$6150 
f. o. b. factor y 

BUSSES More profit per 
Passenger Mile 
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MASTER BALL BEAR_INGS 
"'1{,ade 611.Attaster Craftsmen 

The.only ball bearings in the world made 
by highly skilled men using the exacting 
methods of old world precision and 
the most efficient machines developed 
by new world genius. 

Back of this, lie 16 years experience and 
the largest active service organization with 
thirty-five branches. Ahlberg engineers 
are always ready to co-operate with users 
of ball bearings regardless of requirments. 

■• 

This advertisement 
is number one of a 
series picturing the 
thoroughness of 
Ahlberg Methods. 

AHLBERG BEARING COMPANY 
321 East Twenty-Ninth Street :: Chicago 

Branches in Thirty-five Cities 
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. . 
The Opera tor of the 

One Man Car 
\Vhen passengers are boarding or alighting, the 
operator of the one man car has his hands full. 
He must be motorman one minute and conduc
tor the next. 

Automatic Treadle Exit Door saves him both 
physical and mental labor and enables him to do 
his double job as speedily and as efficiently as it 
is done in two-man operation. 

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

General Works, Rahway, New Jersey 
CHICAGO PHILADELPHIA 

518 llfcCormlck Building 1010 (,olonlal Trust Buildlnr 

:!IIANUFACTURED IN TORONTO;; CANADA, BY 

Railway & Power Englreerlng. Corp., Ltd. 

15 
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Car Shop Efficiency and Lubrication 
It goes almost without saying that the more 
efficiently a car shop is operated, the more cars 
will be kept on the road. Supervision of the 
work in the shop to keep men and machines 
working at full capacity is the golden rule. 

But the machine must be in a position to 
respond fully. There is where correct lubri
cation-the Texaco kind~nters. We say 
the Texaco kind advisedly, for we have the 
proof-the only proof that counts--results
to back this up. Texaco shop lubricants have 
a record of performance in shops of all kinds, 
and numbers of builders of machine tools and 
equipment, such as· lathes, planers, boring 
mills, drills, presses, cranes, etc., recommend 
Texaco Lubricants, because they are satisfied 
that Texaco will aid the record of the machines 
they make and sell. 

Supporting and enhancing the excellence of 
Texaco Shop Lubricants is the service of 
Texaco Lubrication Engineers. 

Our staff includes experts on shop lubri
cation, who will make a survey of your shop 
and tell you which Texaco Lubricant to use 
for the various machines and parts. 

Through efficient recommendation it is 
more than likely that they will be able to show 
you how to do the work with fewer lubricants. 

This is helpful in more ways than one. It 
decreases the chances of confusion; it decreases the 
storage space necessary; it simplifies orders on the 
Supply Department for oils; it assists in the be11er 
operation of machines through standardization of 
methods of selection and application of lubricants. 

Let us assist you in securing topnotch shop efficiency through correct lubri~ation. 

There is a Texaco Lubricant for £yery Purpose 

THE TEXAS COME 
DEPT· R:J· 17 BATTERY PIACE "NEWYO 

HOUSTON ~ CHI 
OFFICES IN 

Vol.69, No.8 
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BALANCED ·DESIGN 
-the maintenance economy of· 

INTERCHANGEABLE parts - --

If E,ALANCED DESIGN had given no more 
than this to the Electric Railway Industry it 
would have contributed an essential to profit
able modernization. 

Whether you take delivery of ten or a hundred 
Cincinnati NEW cars of any given type, you 
will find absolute conformity to specifications 
in every smallest detail. · 

No "patchwork," no after-thoughts or misfits! 

More than this, every unit used in the building 
of each of these cars will be interchangeable 
with similar· units on the others or with ad-

ditional units purchased for replacement. 

Repair and maintenance work is reduced to an 
absolute minimum. Out-of-service time be
comes a matter of hours where previously days 
or even weeks were usual. 

In one actual case reported to us, a car which 
had been badly damaged was rebuilt and put 
back into service within 48 hours. 

Such facts speak for themselves. You owe it 
to your property to investigate the advantages 
of BALANCED DESIGN as applied to 
Cincinnati Lightweight NEW cars. 

CINCINNATI CAR COMPANY 
Cincinnati, Ohio 

A step ahead 
of the 
modem trend! 

17 
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True Anti-Friction Bearings 
for railway ~ar journals 

Hyatt Roller Bearings 
take the jolt out of rail
roading. 

Theypromote smooth 
and rapid acceleration
coasting instead· of pull
ing. Their motion is 
frictionless. 

Rain, snow and dust 
cannot interfere with 
their easy operation. 

Hyatts consume but a 
fractional part of the oil 

which brass bearings re
quire. Their mileage is 
several times greater in 
comparable service. 

Hyatts are true anti
friction bearings-and. 
are unusually quiet. 

A mechanical engi
neer from the Hyatt Rail
road Department will be 
glad to present some in
teresting facts on oper
ating economy. 

HYATT ROLLER BEARING COMPANY 
NEW ARK, NEW JERSEY 

HYATT 
QUIET RO.LLER BEARINGS 

ritjPRODUCT OF GENERAL MOTORStji} 
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.. ,~STANDAR.D'' 
STEEL PARTS 

Appreciation for a 
"Fundamental Service" 

r 

Street car service is absolutely funda
mental in the life of modern communi
ties. Good wheels, springs and axles 
are absolutely fundamental in the 
operation of a street car. The public 
is just beginning to appreciate that 
street cars utilize the thoroughfares in 
the most economical manner but rail
way operators have long since appreci
ated the economy of "Standard" Steel 
Axles, Armature Shafts, Wheels and 
Springs. 

STANDARD STEEL 
WORKS COMPA.NY 

PHILADELPHIA, PA. 
B R A NC H O F,F I C ES : 

CHICAGO HOUSTON, TEXAS SAN FRANCISCO 
ST. LOUIS PORTLAND, ORE. ST. PAUL, MINN. 
NEW YORK RICHMOND, VA. PITTSBURGH, PA. 

WORKS:BURNHAM,PA . . 

19 

• 
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Beat it~ Dutchman J 
You know that miserable make-shift repair - the 
Dutchman! That little hunk of rail you poke in where 
a rail joint has gone too far to build-up. 

What a poor excuse for a job it is-two joints now to· 
maintain instead of one. 

Why not do it right-with a Thermit Weld, the one 
successful and inexpensive method of prolonging the 
life of old track. 

THERMIT WELDS 
If there's any useful life left in the rail at 
all, Thermit Welding is the way to get it 
out. Let us tell you how track reconstruc
tion jobs have been postponed for years on 
other properties,-without prejudice to rid
ing comfort or car maintenance cost. 

M.ETAL &., THE&MIT CO~PORATIOW? 
1?..J) B~OADWAV ,NEWYO'lli, N.V. 

PITTSBURGH CHICAGO BOSTON SOUTH SAN FRANCISCO 'l'ORO:ti'l'O 
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.lnsulatingVafuislies 
help to keep motors in service 

IN THIS CATALOC 

a complete listing of the 
following G-E Insulating 
Materials. Write for it. 

Insulatinii V arniahes 
Finishing Varnishes 
Insulating Oils 
Stickers 
Shellacs 
Paints 
Filling Compounds 
Sealinii Compounds 
Varnish Treated Cloths 
Varnish Treated Cloth Tapes 
Insulating Fibers 
Insulating Pa~• 
Flexible Varnished Tubing 
Motor Tubing 
Asbestos and Cotton Tapes 
Friction and Rubber Tapes 
Prepared Paper Tapes 
Cords and Twines 

Rough weather-burned out motors-main
tenance cost curves going up. Often because 
somebody thinks insulating materials unim
portant! 

Good insulating varnish is protection. It helps 
to keep cars · on the road. 

Geperal Electric Insulating Varnishes, developed 
in its Research Laboratories for its own ap
paratus, are dependable. These varnishes of the 
original equipment quality used in G-E Railway 
Motors are available to you. 

SERVICE 
The G-E Merchandise Distributor 
near you is in a position to render 
you valuable service. He can supply 
G-E Insulating Materials from his 
warehouse. His stocks are complete 
-his deliveries prompt. 

21 

800,S 

GENERAL ELECTRIC 
MERCHANDISE DEPARTMENT, BRIDGEPORT, CONNECTICUT 
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Through specific figures, facts are re
vealed. Experience of a few years with 
modern light-weight cars, both city and 
interurban, has furnished convincing 
proof that new revenues can be de
veloped and substantial savings effected. 

February 19, 192T 

A . significant page frotn recent 

This achievement in im
proving service and lower
ing costs of operation is 
another instance of the suc
cess of modern G-E Car 
Equipment. For these new 
Illinois Traction cars, G-E-
265 Motors with K-35 Con
trol were selected. 

Illinois .Traction histo~y 
- In 1924 this company replaced its 94,000-lb. interurban cars,. 

operated on the Illinois Valley Division, with new 37,000-lb. 
one-man cars and decreased its headway from 2 hours to f ho"ur. 
The financial gain realized in 1925 from operating these modem 
cars, which are all equipped \\Tith G-E Motors and Control, is 
indicated by the following facts: ·· 

Although two more city cars were operated on the _system than in 
1923, there was a reduction of 33% in the shop force. 

Even ,With an increase of 70% in interurban passenger car mileage, 
operating expenses were less by $39,000. 

On account of the more attractive cars and reduction in headway, 
passenger revenue increased $33,000-the total savings, therefore, 
being about $72,000 or a gross return of about 39% on the investment. 

Of 22,239 trains operated in 1923, 92% were on time; in 1925 the 
number of trains increased to 32,858, of which 97% were on time. 

The comparative operating costs per car-mile for accounts 
affected by the new cars are: 

• - --·-- =•'--__c=--.c=.== =====-c'====c....= 
I 1923 

I 
Saving I 

• _ 192_5 _ _ per C. M . _ % reduction 
Equipment 

1

--3~60- - 0.95 2.65 73 
• Power Purchased 5.80 3.35 2.45 42 
Flatformexpense 5.17 3.75 1.42 27 

¥ .All s ervice 

GENERAL ELECTRIC 
GENERAL ELECTRIC COMPANY. SCHENECTADY , N. Y., SALES OFFICES IN PRINCIPAL CITIES 
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Equipment Men's Conferences 
Worthy of Acti.ve Support 

COMPARATIVELY new is a phase of sectional 
association activity represented by the rapid devel

opment during the last few years of territorial confer
ences among groups of maintenance men. Two groups 
worthy of mention are the Electric Railway Association 
of Equipment Men, Southern Properties, and the Cen
tral Electric Railway Master Mechanics' Association. 
A report of the recent Toledo meeting of the C.E.R.A. 
men is published elsewhere in this issue. The meeting 
of the Southern equipment men in Memphis was re
ported in the Feb. 5 issue of the JOURNAL. 

Both of these bodies have become actual working 
conferences of maintenance executives rather than 
merely sectional association meetings. That the men 
who take part mean business is apparent to any one 
who has attended their meetings. Better acquaintance, 
good fellowship and sectional spirit are desirable and 
laudable objectives of sectional association activity. But 
these maintenance men go much further than that. 
They make a critical comparison of their practices and 
methods and express -their ideas as frankly as in a staff 
conference on their own properties. Their purpose is 
to find their own shortcomings, and th11-t is the road to 
progress. General executives of the properties located 
in the territories covered by these maintenance groups 
may well afford to lend full measure of their support and 
backing. 

Greater Interest Is Warranted in 
Economies of Treated Timber 

OPPORTUNITIES to make substantial savings by 
preservative treatment for ties and timber that are 

used by electric railways have been much neglected. 
During the past three or four years there has been a 
slight increase in the interest shown in this important 
subject by electric railway mangements, but it has 
lagged far behind that shown by the steam railroads. 
General adoption of a policy of obtaining the maximum 
life of all timber used undoubtedly would save the in
dustry a large sum every year. 

Desire to keep the initial expenditure to a minimum 
is probably the principal reason why electric railways 
have continued to use large quantities of untreated tim
ber. This is a penny-wise and pound-foolish policy, as 
in many cases the untreated wood deteriorates rapidly. 
The criterion of economy is the annual cost rather than 
the initial. In this connection, the experience of the 
Boston Elevated Railway, as given in an article else
where in this issue, is a convincing argument in favor 
of preservative treatment. On that system the cost 
per treated tie per year is only 8.7 cents as compared 

with 13.3 cents for untreated. Thus treatment has 
reduced tie cost approximately 35 per cent. 

Another important factor not always appraised at 
its full value is the possibility of using a cheap grade 
of timber when preservative treatment is applied. In 
Boston, standard or merchantable grade is now em
ployed for many purposes where previously it was con
sidered necessary to use only hard timber of first qual
ity. Judging by the experience of this company, it 
appears that the economy claimed for the policy of 
using untreated timber because of its lower initial cost 
is largely fictitious, and that real economy in the long 
run will result from greater use of the preserva
tive treatment process. Moreover, in view of the 
dwindling supply of timber in this country its con
servation by every means has become a moral obli
gation which should be heeded before increasing costs 
due to scarcity makes it a financial one. 

A Damaged Commutator Invariably Means 
Expensive Rewinding of the Armature 

SO MUCH depends on the perfect operation of a rail
way motor armature that it is important to keep it 

in as good operating condition as possible. Even 
though the armature may appear rugged, the com
ponent electrical parts must be insulated from the metal 
core. This necessarily makes some of these parts 
relatively delicate. It is a rather simple operation to 
insulate and support the armature conductors in the 
core, but to insulate the commutator bars from each 
other and then insulate the entire assembly from the 
core and from the shaft makes the problem more 
difficult. 

Nearly every commutator failure that occurs today 
means a new set of armature coils and a labor charge 
to strip and rewind the armature, while a coil failure 
usually does not affect the commutator. Therefore, 
when purchasing a set of assembled segments to refill 
a commutator, they should measure up with the highest 
material and workmanship standards. These require
ments are the result of costly investigation over a period 
of years by both manufacturers and operators. 

It is also essential that the commutator be assembled 
correctly. A certain railway purchased a set of as
sembled segments to refill a commutator. These met all 
the requirements of a good specification and the com
mutator was placed on the armature and the motor 
returned to service. During the morning rush period 
of the first day the motor was in operation the motor 
failed. The trip was completed in order not to t ie up 
traffic, but the commutator bars were strewn along the 
track. When the car returned to the carhouse and an 
inspection of the motor was made it was found that the 

This is the issue in February that is devoted essentially to maintenance 
and constn1ction subjects . 
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commutator structure had loosened and all of the bars 
were missing. The armature and field coils were dam
aged beyond repair. The brush-holders had broken from 
their supports and lay in the bottom of the motor case. 

Due to the damaged condition of the motor it was 
impossible to determine the cause of the failure. It 
seemed most probable that there had been improper 
assembling of the commutator on its spider. Evidently 
the holding nuts had loosened to such an extent that 
the bars had come out of the V rings. Proper methods 
had not been used to tighten the assembly and to insure 
that the whole structure had been heated sufficiently to 
secure a permanently tight fit. Probably it had not been 
inspected cold to be certain that the bars were tight. 

Had the commutator been assembled according to the 
specifications laid down by the original manufacturer, 
with the use of tools which insure high-grade workman
ship, the accident would not have happened. The series 
of articles on commutators by Jesse M. Zimmerman 
which has been running in the maintenance issues of 
ELECTRIC RAILWAY JOURNAL gives in detail the practices 
of one manufacturer. While the practice of leading 
railway motor manufacturers may differ slightly in 
minor details, their general manufacturing principles 
and standards are comparable. By adopting for main
tenance operations the methods set forth in this series 
of articles the number of armature failures should be 
reduced materially. 

What Is 
a Pull-In? 

PULL-IN records are of great value in determining 
the condition in which a property's equipment is 

maintained. But a large part of this value is lost un
less such records for one property are comparable with 
those of another. Discussions of this subject have ap
peared before in the JOURNAL. There is still, however, 
a wide variation in the definition of a pull-in as applied 

. by various properties. Because of this, comparisons 
which should serve as a stimulus toward better main
tenance practice are frequently very misleading. 

There are several classes of pull-ins. Some are 
chargeable to the mechanical department, others to the 
transportation department and still others to causes 
beyond the control of the company. In this latter class 
come cars disabled by certain types of accidents. A 
pull-in record, to be of real value, should include a re
port of every car that is withdrawn from service before 
completing its scheduled run. With such a broad in
terpretation as a beginning, the basis for classification 
may be fixed by definition, so that pull-ins chargeable 
to the mechanical department for defects in equipment, 
and to the transportation department for improper 
operation, may be determined. 

After all, the broad purpose of pull-in records is to 
stimulate avoidable interruptions to passenger service. 
Only when the records of various properties are on a 
comparable basis do they serve to stimulate that effort 
toward improvement from which progress grows. The 
mechanical man who makes an honest effort to find out 
how his performance compares with.that of other prop
erties would, of course, welcome any step toward uni
formity of definition which would increase the value 
to him of comparative records. The Association of 
Equipment Men, Southern Properties, has established 
a set of rules for determining pull-ins, as was outlined 
in a letter by A. D. McWhorter, its president, in the 
Jan. 15 issue of the JOURNAL, page 128. This work 

should be extended. It appears to be a subject which 
warrants study by the American Electric Railway En
gineering and Traffic & Transportation Associations. 
Once the proper definitions are laid down and followed 
by member properties, pull-in records will become of 
much more value than they are under present conditions. 

Opposition to One-Man Cars 
Is Based on Lack of Knowledge 

FROM several quarters attacks have been launched 
recently against the use of the one-man car. Among 

these Buffalo, Toronto and Montreal are perhaps the 
most prominent. In practically all cases, in these and 
other cities as well, the objections raised have been 
mainly of a political nature. Organized labor has been 
a factor, although the national officers of the Amalga
mated Association are on record in favor of the one
man car as a progressive step and one which will re
dound to the advantage of the men themselves. 

Those who argue against the one-man car do so with
out knowledge of the facts. Far from being an experi
ment, it is one of the most striking successes in the 
transportation business. There is not a state in the 
Union nor a province in the Dominion of Canada where 
one-man cars are not used. They have been found suc
cessful on the smallest properties and the largest. In 
the Borough of Manhattan, New· York City, one-man 
cars are giving satisfactory performance at certain 
times of the day, as well as all day on Sundays. Across 
the Hudson River the Public Service Railway of New 
Jersey uses one-man cars exclusively, operating some 
1,200 in regular service, many of them through the 
heart of Newark, one of the largest .American cities. 

A stock argument against the one-man car is that it 
increases the aecident hazard. That this is incorrect is 
shown by the record of practically every property that 
is a user of this type of equipment. The results ob
tained by a group of properties under a well-known 
utility management firm is typical. This group of prop
erties covers a wide territorial range, so that local con
ditions do not enter to any great extent. In the four 
years 1922-1925, during which the proportion of one
man car-miles increased from 48.7 per cent of the total 
to 84.6, the passengers carried per person killed or in
jured went up from 52,000 in the earlier year to 64,000 
in the later. The average cost of the accidents has re
mained practically stationary, going from $23.63 to 
$23.86. What increase there was came from greater 
seriousness of accidents with two-man cars, as the cost 
for these went up from an average of $23.78 to $28.08, 
while the cost per accident with one-man cars went 
dbwn from $23.78 to $23.07 in the same period. 

As to schedule speed, now that operators are thor
oughly familiar with the method, there is little or no 
difference between one-man and two-man service. In 
fact, some companies obtain higher schedule speeds with 
the one-man car, particularly if small numbers of pas
sengers board at one stop, or if the fare system makes 
it possible to collect all fares outside the congested dis-

. trict. The advantages of lower operating cost and pos
sibilities of more frequent service are so well known 
that it is not necessary to reiterate them here. 

No one thinks of requiring two men to operate the 
ordinary type of bus. Yet the driver has to do every
thing the operator of the one-man street car must do, 
and in addition he has to steer his vehicle in and out 
of a maze of traffic. 
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When act ion is contemplated inimical to the one-man 
car, it is well that the legislative or regulatory body be
come familiar with the facts. They are public prop
erty, and it is the duty of the public official not only to 
acquaint himself with them, but to see that he does 
nothing that will injure or perhaps stifle one of the 
public's most essential utilities. 

Engineering Supervision Over Maintenance 
Is a Step in Right Direction 

SUCH momentum has been gained by the moderniza
tion idea of improving the appearance and comfort 

of cars that it has now covered the entire country. In 
most instances the approval of the public is evidenced 
by the increased revenues. This favorable public atti
tude can only be perpetuated by maintaining reliable 
and uninterrupted service. Without such continuity of 
service all the comfort and all the fine appearance will 
at once lose their appeal. Reliable service cannot be 
rendered and road failures decreased unless the shop 
practices are systematized so that the equipment re
ceives thorough inspections and overhauling on a def
inite basis, which is given at such intervals that failures 
are anticipated rather than checked up after they have 
occurred on the road. Appreciating the importance of 
this situation, the management of the New Orleans 
Public Service, Inc., reorganized that company's shop 
organization and placed the most important work under 
the direct supervision of a field engineer. The results 
obtained have been most encouraging. The company's 
1926 report shows the remarkable average of 261,084 
miles per car pull-in due to equipment failures, and a 
maintenance cost of $20.39 per 1,000 car-miles. A. J. 
Naquin, this company's engineer of rolling stock and 
shops, in a paper presented before the Electric Rail
way Association of Equipment Men, Southern Proper
ties, which was abstracted in the JOURNAL for Feb. 5, 
explained the manner adopted for overhauling cars on 
a 40,000-mile basis. The careful attention given the car 
equipment accounts in large measure for the results 
obtained. The plan is well worthy of study. The 
change in shop org~nization and standardization of 
practices along engineering lines is a definite step in 
the right direction. 

Good Maintenance Requires 
Intelligent Supervision 

1"AKING too much for granted is a disease easily 
contracted by those who supervise maintenance 

work. Many companies make an appropriation for 
maintenance work either as a definite sum or a per cent 
of gross revenue and it devolves upon those in charge 
to spend the appropriation. Some m-:irtgages even 
specify the per cent of gross revenue that must be 
spent, leaving the quality of the work performed or its 
effectiveness undefined. 

Obviously expenditures poorly supervised or ineffi
ciently made are economically unsound. Moreover, 
wasteful methods of maintenance may become evident 
even to the public. Recently a gaug of eight track men 
were observed slowly walking along one of the tracks of 
an electric railroad in full view of a morning crowd of 
commuters. Each man except the foreman was armed 
with a spiking maul, and as the gang proceeded the 
spikes that had loosened were driven home again. It 

does not require a technical education to appreciate the 
fact that time and money were being wasted by this 
gang employed in the work generally assigned to one, 
or two men at the most. 

Appearing on the same day in the morning papers 
was one of a series of articles telling of the progress of 
a rate case by this same company for an application to 
increase fares. One of the points brought out at the 
hearing was that the cost of operation had not declined 
during the post-war years to the same extent as on 
other roads. This fact was to some extent substan
tiated in the minds of those commuters who read and 
think. 

Such an incident, although insignificent and perhaps 
explainable on good grounds, nevertheless leaves an 
unfortunate impression that may not be as easily eradi
cated. Public relations depend on performance, and 
maintenance is a factor in the establishment of good 
relations fully as important as any function of the 
service. The quality of the work will affect the upkeep 
of the property, but the methods used, especially when 
exposed to public view, are also important in their 
psychological effect on the patrons served. 

Stop-Loss Bus Operation 
Merely Begs the Paving Question 

JOY is being expressed by many motorists because 
the Morris County Traction Company is considering 

the removal of its tracks from the Newark-Morristown 
highway and the substitution of bus operation to re
place the present car service between Newark and Lake 
Hopatcong. As soon as the tracks have been taken up 
it is proposed that the various municipalities through 
which the line runs replace the worn-out pavement in 
the track area by smooth new concrete paving. 

No doubt such a change would be very agreeable to 
the motorists, as the present paving is in deplorable 
condition in many places and the railway is too poor 
to pay for its replacement. If the municipalities are 
willing to pay for new concrete paving, as they will 
have to do if this proposal is carried out, it could be 
laid just as well with the tracks in place. Last year, 
however, there was great outcry when the state Senator 
from Morris County introduced a bill to relieve street 
railways from their paving obligations. The bill was 
defeated and the Morris County Traction Company, al
ready in receivership, has had to continue patching pave
ment worn down by hordes of automobiles and trucks 
never dreamed of when the obligation was imposed. 

A larger question is involved, however, than the mere 
shifting of the paving burden. Whether or not the bus 
can provide better transportation than the car on this 
route appears to have received very Uttle attention. 
Besides the trackage in paved street, there is consider
able mileage on private right-of-way, particularly west 
of Morristown. In summer the· Newark-Morristown
Lake Hopatcong highway carries extremely heavy auto
mobile traffic. Buses certainly could not make as good 
time under these conditions as do the cars on private 
way. Before embarking on such a substitution, both the 
railway and the municipalities would do well to consider 
experience elsewhere, which has shown clearly that the 
operation of buses as street cars on rubber tires may 
serve temporarily as a stop-loss measure, but does not 
always result in the upbuilding of a satisfactory and 
prosperous transportation system. • 
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Timber Preservation . 
Saves Money on Boston Elevated System 

More than 500,000 Ties InstalJed Since 1916 on Surface, Subway 
and Elevated Lines Have Been Treated-Cost Per Tie Per Year 
Is Estimated to Be 35 Per Cent Less than that of Untreated Ties 
- Timber fo r Bridges, Stations, Etc., Also Receives Treatment 

Southern pine ties used by the 
Boston Elevated are landed at 
the company's wharf, where a 
12-ton Industrial crane picks 
them up In bundles of 
4 8 and _piles them for 
storage prior to treat-
ment. 

SINCE 1916 all wood ties used on the surface and 
rapid transit lines of the Boston Elevated· Rail
way have received preservative treatment before 

installation. Experience of this company indicates that 
such treatment practically doubles their useful life. 
After making allowance for the cost of the treatment, 
it is estimated that the saving per tie per year is about 
35 per cent. Moreover, preservative treatment reduces 
the original cost of construction by permitting the use 
of a le,ss expensive grade of timber. Economies have 
been effected also in the paving account due to less fre
quent tie renewals. Similar treatment of nearly all 
other timber used by this company in outdoor construc
tion work has been influential in prolonging its life and 
reducing maintenance cost. 

Experience with treated ties on the Boston Elevated 
began some 25 or 30 years ago. At that time a prep
aration called "Woodiline" was used in an open tank. 
Later a preservative known as "Avenarius Carbolineum" 
was used. While the results achieved by this 
method and these products were not perfect, they did 
impress the management with the value of preservative 
treatment. In November, 1912, the company commenced 
the use of creosote pressure-treated ties. These were 
treated by the Bethel full cell process by a commercial 
creosoting firm. Jn the early part of August, 1916, 

;---____ 

operation of the railway's own .plant at South Boston 
was begun. This is equipped to treat timber by the 
Rueping empty cell, Bethel full cell or open tank 
processes. 

Treated ties are now used in all track, whether paved 
or in open construction, and also in subways, t unnels and 
on the elevated structures. No unt reated ties have 
been used since 1916. An average of about 50,000 ties 
per year have been installed on the surface lines and 
about 5,000 per year on the rapid transit lines. Al
together more than 500,000 treated ties have been in
stalled, including those laid in 1926, concerning which 
exact data are not yet available. Figures by years are 
given in the following table : 

TIES INSTALLED ON BOSTON ELEVATED SYSTEM 

Rapid Rapid 
Surface Transit Surface Transit 

Lines Lines Lines Lines 
1917 ......... 54,000 2,878 1923 . ........ 55,900 4,158 
1918 .... ..... 22,500 793 1924 ......... 37,284 6,777 
1919 ......... 81,418 5,079 1925 ......... 31,916 7,210 
1920 ......... 35,324 5,550 
1921 ......... 67,782 6,210 449,264 44,557 
1922 ... ...... 63,140 5,902 Average ... 49,918 4,951 

Oak and chestnut ties were used on the surface lines 
in 1912 and their use continued until the opening of 
the company's treating plant in 1916. Since then South-
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An A vPrage of 50,000 Ties Per Year Used by the Boston Elevated Railway Insures Rapid l\Iovement Throngh 
the Timber Trl'fttlng Plant nnd Prevents Deterl,orallon Due to Long Storage 

ern pine ties have been used except for a brief period 
during the war when native oak and chestnut were used. 
Ties on the rapid transit lines have always been hard 
pine since the opening in 1901. The timber comes from 
Georgia and Florida by water. Prime grade is used for 
certain curves on the rapid transit lines, merchant
able grade on the remainder of the rapid transit lines 
and standard on the surface lines. 

Hewn ties, 6 in. x 8 in. x 7 ft. 9 in., are used on sur
face lines except under special trackwork. Sawn ties, 
6 in. x 8 in. and 8 ft. to 17 ft. long, are used under 
special work. On tangent track on the elevated struc
ture ties are sawn 6 in. x 8 in. x 8 ft. 6 in. On the 
elevated and in the subway under special work ties 7 in. 
x 8 in., 8 in. x 8 in., 8 in. x 9 in., 8 in. x 10 in., 8 in. x 
11 in. and 8 in. x 12 in., ranging from 9 ft. to 17 ft. 
in length, are used. Bevel ties are used on curves on 
elevated structures. They vary in size from 6 in. x 8 in. 
to 7½ in. x 8 in. at the small end and U in. x 8 in. to 
13¾ in. x 8 in. on the large end. In length they range 
from 8 ft. 6 in. to 9 ft. 6 in. 

Ties and timber are shipped from the South by 
steamer. After arrival in Boston harbor they are 
lightered to the railway wharf, where they are landed 
f.o.b. They are inspected at the wharf and are piled 
into sling loads. In the case of 7-ft. 9-in. or 8-ft. ties 
this means 48 ties are picked up by the crane in one lift 
and landed at the point of piling. With an Industrial 
12-ton crane no difficulty is experienced in handling 
timber of any dimension. 

Grade No. 1 A.E.R.E.A. creosote oil is used for treat
ment. The oil is delivered in tank cars at a nearby 
siding. These cars are shifted by the elevated to the 
storage tanks, where the necessary connections are 
made. A sample from each tank car is submitted to 
the railway's chemist for analysis before the car is 
unloaded. His O.K. must be received before the oil is 
accepted. Storage for 55,000 gal. of preservative mate
rial is provided. 

The treating cylinder is of 7 ft. 6 in. diameter and 
51 ft. long. Up to Dec. 31, 1925, a total of 454,269 ties 
and 8,027,554 ft. board measure of lumber had been 
treated. The entire plant represents an investment of 
approximately $60,000. Upkeep amounts to about $650 
a month. 

Operating personnel consists of one supervisor, two 
engineers, one clerk, one foreman and from ten to 25 
laborers as required. Of the two engineers, one is the 
regular plant operator and the other acts as assistant 
to the supervisor, but is available for plant operation if 
a double shift is required or when the regular operating 
engineer is absent. 

In addition to inspecting and directing the treatment 
of all lumber received at the South Boston plant, the 
supervisor is charged also with the inspection of all 
lumber received at other locations on the railway. Re
ports ar~ furnished to other departments so that they 
can approve invoices. Lumber from razed buildings on 
the railway's property is sent to the treating plant for 
inspection, grading and storage. This is used again 

)lethod of l'lllng Timber for Storage nt Sooth Boston Creosoting Plant. Untreated Ties 
Are Shown at Left nnd Treated Ties at Rlcht 
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for purposes to which it is suited, thereby effecting 
substantial economies. 

Hewn ties for the surface lines are adzed before treat
ment. For this purpose a Greenlee adzing machine has 
been mounted on an old car which can be moved from 
point to point. This arrangement has been found to be 
much more convenient than having the machine in a 
fixed position. A friction feed on the receiving side 
allows the ties to be carried to the knives and then 
dropped to a skid on the leaving side, thence to the
treating trucks, with a minimum amount of hand labor. 
Timber and ties used on the elevated structure are 
framed at the sawmill after treatment. Certain fram
ing has to be done on the job to fit rivet heads, buckle 
plates, etc., but in all cases framing done after treat
ment is protected by a brush coat of creosote. The same 
precaution is taken after boring holes for bolts, lag 
screws, etc. 

UNIT PILING SYSTEM USED 

Before treatment ties are piled according to the one by 
ten plan, with 224 ties in each bay. Four bays with 896 
ties comprise one pile. Four more ties are stored on 
top to make an even 900 in each pile. The piles are 
30 in. apart, allowing proper air seasoning. Illustrations 
on the preceding page show clearly the methods of piling 
used for untreated and treated ties. 

T;reated ties are stored in the open, each lift being 
two by 40 with five lifts in each bay. The length of 
the bay depends on the storage area available. As the 
treated ties move rapidly out of storage, no difficulty is 
experienced in keeping them in first-class condition. 
Another advantage of this method of storage is that it 
follows the principle of unit piling for accounting pur
poses. When loading ties with a locomotive crane it 
is easy for the crane helper to force a bar between the 
bays and drop a chain through, making it possible to 
pick up 40 ties at one hoist. It has been found neces
sary to provide employees at the treating plant with 
cheap canvas gloves to protect their hands. Tie tongs 
were tried, but did not prove satisfactory. Employees 
installing freshly treated ties are also provided with 
gloves. 

A gang paving block cutter was installed at the South 
Boston treating plant in October, 1917. The railway 
now manufactures its own paving blocks of hard pine, 
3 in. x 8 in. and 4 in. x 8 in. This machine makes 
seven blocks at each cut. The only hand work neces
sary is to feed timber into the machine. Cut blocks 
drop into a chute and then- go to the treating cages. 
Sawdust is diverted into a separate chute and lands in 
a bin where it can be reclaimed. 

Dating nails are installed in all ties sent direct to 
the job from the treating plant. Nails are furnished 
to division offices which supply ties from other storage 
points. Ties are shipped to the job in steel dump cars 
holding 300. For small jobs motor dump trucks hold
ing 60 to 70 ties are used. 

As the result of its experience the company estimates 
the life of untreated ties in pavement without concrete 
base to be about twelve years and in open track from 
eight to ten years. It is estimated that treated ties 
laid in pavement will last at least twenty years and in 
open track at least fifteen years, although often the use
ful life of the tie is far in excess of these figures. 

Cost of ties varies with the market. Sawn ties cost 
approximately 26 cents more than hewn ties. At the 
present time, considering wages, cost of material, etc., 

the total cost of treating a 6-in. x 8-in. x 8-ft. tie 
amounts to about 50 cents, of which 21 cents is the cost 
of handling and 29 cents the cost of treatment. The cost 
of treatment per cubic foot of timber under present con
ditions amounts to 11 cents. Based on the first cost per 
tie of $1.75 and a life of twenty years the cost per 
treated tie per year would be 8.7 cents. For untreated 
ties at $1.25 each the cost per year is 13.3 cents. Thus 
preservative ·treatment reduces tie cost approximately 
35 per cent. 

A cheaper grade of timber is now being used by the 
Boston Elevated for ties and on the elevated structure. 
Previously it" was considered necessary to use only hard 
timber of first quality. Today standard or merchant
able grade timber is used. For surface Jine tracks in 
pavement or in the open, the same quality is used. A 
grade cheaper than merchantable of hard wood, such as 
beech, birch or maple, may be used if obtainable. 
Actually the company has found it practicalJy impossible 
to obtain any hard woods of this description. 

No offsetting disadvantages connected with the use 
of treated ties have been experienced by the Boston Ele
vated. No difficulties have been experienced with the 
spikes nor has there been any serious' cutting of the 
ties at the base of the rail. In fact, it is thought that 
this has been less than with untreated ties. 

It has been found that the use of preservative treat
ment of timber for purposes other than ties on the rapid 
transit lines increases its life due to a reduction in 
mechanical wear such as checking or splitting. All tim
ber used for bridge stringers, guard rails, footwalks, 
cable boxes and miscellaneous purposes on the elevated 
structures, crossarms, fence posts, pickets, station floor 
stringers, wharf repairs, piling, block paving, etc., is 
now being treated before installation. The company is 
thoroughly convinced that this practice extends its life 
and lowers maintenance cost. 

Wheel Fenders Protect Trucks 

FOR the purposes of protecting the electrical equip
ment and keeping its new cars as clean as possible, 

the Porto Rico Railway, Light & Power Company, San 
Juan, P. R., is installing fenders on all trucks for its 
six new cars now being assembled. The frames for 
these fenders are made up of ¼-in. x 1-in. angles bent in 

Sheet Iron Fenders Placed Over the Car ,Vheela Keep l\lud and 
Dirt Olr Equipment In San Juan, P. R. 

semi-circular form and securely bolted to the truck 
frame. Sheet iron is riveted to the angles, and this 
has sufficient stiffness to support itself so that no angle 
is necessary ·on the inner side of the car wheels. 

The iJlustration shows these fenders mounted on one 
of" the trucks. Their use keeps mud and dirt off the 
equipment and so assists in maintenance of the cars. 
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Soldering of Railway Motor CommutatorS" 
·l · 

Satisfactory Methods for Removing the Leads from the Necks of Commutators Preparatory 
to Rewinding Are Given and Soldering Operations Are Described-Pot Dipping 

Best When a Large Number of Armatures Are to Be Soidered 

By Jesse M. Zimmerman 
Renewal Parts Engineering, Westinghouse Electric & 

Manufacturing Company · 

B
OTTOM leads of practically all 
armatures wound with wire coils, 
and a large proportion of these 

with single-loop strap coils, may come 
straight to the commutator necks. With 
this arrangement it is not necessary to 
use a filler between the top and bottom 
leads. However, in order to make a 
double-loop coil of ribbon wire or insu
lated strap, which can be wound with
out forming the bottom leads during 
the winding operation, it is necessary 
to bring the leads to the commutator 
neck at an angle of approximately 45 
deg. with respect to the top lead, as 
shown in an accompanying diagram. 
A triangular filler must then be placed 
between the top and bottom leads to 
take up the space. This filler is kept 
from sliding back in the slot by bend
ing its front end, D, to one side: After 
the leads are soldered the end of the 
filler is machined off. 

All drifting should be done on the 
filler in the top of the commutator 
slot and not directly on the leads. 
This avoids the nicking of the copper. 

Slotting a \ Veotlngh ouoe Type 12-A Commutat or Neck 

Swedging of the leads also should be avoided. The bot
tom lead should lie in the bottom of the slot in the 
front of the neck only; at the rear of the neck a clear
ance of ¼ in. should be left. This is accomplished by 
making the rear of the slot at least ¼ in. deeper than 
necessary to contain the armature leads. The rear 
mica V-ring should be built up with treated cloth tape 
-h in. above the bottom of the slot. When the leads are 
placed in the slot the tape will compress sufficiently to 
provide a good solid pad for the leads to rest on, thus 
decreasing the vibrl}tion and eliminating the possibility 
of nicking the bottom lead. Some operators have found 
it desirable to make a ring of wood to place over the 
rear V-ring back of the commutator neck to support 
the leads instead of using treated cloth 'tape. 

In figuring the depth of a commutator slot, two rules 
are used, one being for the front slot depth and the 
other for the rear slot depth. The front slot is made 
the depth of the conductors plus the front depth of the 
triangular filler between top and bottom leads, if one 

0 Thls Is the sixth of a aeries of a rticles on commutators a ppear
Ing In ELECTRIC RAILWAY JOURNAL. The other s were "Choosing 
Materl~ls for R a ilway Motor Commutator," published Aug. 2, 
1926; Important Considerations In R eplacing Commutato r Ba rs," 
published Oct. 23 ; "Accurate Machining' of the V's o f Assembled 
Commutators Ia E ssential," published Nov. 20; "Mica V-Rlnga and 
Bushings Have Importa nt Functions In Commuta to rs," published 
Dec. 18. and "Methods and Equipment for Efficient Assembllng of 
Commutators," published Jan. 15, 1927. 

is used, plus the filler in the top of the slot. The rear 
slot depth is the depth of the conductors plus the rear 
depth of the triangular filler between top and bottom 
leads, plus the filler in the top of the slot, plus ¼ in. 
between the bottom of the slot and the bottom lead. 

On some types of armatures it has been found neces-
. sary to strengthen the leads where they leave the com

mutator slot, by placing a phosphor bronze sleeve over 
them. This sleeve supports the leads back of the com
mutator, eliminating broken leads. The use of these 
sleeves is confi_ned to ribbon and small strap coils. The 
thickness of the phosphor bronze sleeve must be added 
to the depth of the conductors when figuring the slot 
depth. 

It is best to place a filler in the top of the commutator 
slot. All drifting should be done on this filler and in 
the front part of the slot, and not directly on the leads. 
It can be made from the cut-off ends of the conductor. 
However, in figuring the slot depth ¼ in. should be the 
maximum amount to be allowed for the top filler. 

Sufficient clearance should be left between the con
ductor and the side of the slot that the leads may be 
driven home without crowding and to permit ample 
room for the solder. In figuring the slot width 0.005 in. 
is usually added to the width of the conductor for wire 
coils, and from 0.010 in. to 0.015 in. is added to the 
width of strap conductors. Whenever a phosphor bronze 
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sleeve is used over the armature lead the allowance 
1 should be added to the width of the sleeve and not to 

the lead. 

REMOVING LEADS FROM COMMUTATOR NECK 

Removing the leads from the soldered commutator 
neck can be accomplished in four ways, namely, drift
ing the leads out cold; drifting after softening the 
solder; breaking the solder with a splitting tool, and 
remilling the slot. Some repairmen drift the leads from 
the slot with a gouge without heating the solder. This 
apparently works out very satisfactorily, though care 
must be taken so as not to break the side of the neck. 
, To soften the solder the commutator neck should be 

heated, preferably with a hot soldering iron. With a 
torch the commutator neck should not be heated too loi/g 
at one spot as it will tend to anneal the copper. When 
the solder has softened the leads can be removed from 
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the slot with a gouge. After the conductors have been 
removed the soft solder which remains in the slot should 
be blown out with compressed air. This method can be 
used to good advantage where the conductors are very 
small. 

The splitting tool used for removing conductors is a 
chisel which has a wide thin blade. This is driven be
tween the conductor and the side of the slot to break 
the solder holding it. It must be driven on each side of 
the conductor, which then can be lifted by the gouge. 
After the conductors are removed from the first slot 
the necks will bend over slightly, giving sufficient room 
to make the operation easy. This method does not work 
as well as the previous ones in removing small wire. 
After the leads have been removed the sides of the slot 
should be cleaned with a thick hacksaw blade or a thin 
flat file. 

If equipment is available to reslot the commutator 
bars it is convenient to cut off the armature leads be
hind the neck in a lathe or with a hacksaw and reslot 
the commutator. This leaves a clean slot in which it is 
easier to solder the leads. After the commutator neck 
has been remilled the slots should be coated with a 
flux of 1½ lb. of resin mixed with a quart of denatured 
alcohol. This prevents the copper from corroding. 

Before discussing the soldering of armature leads it 
is well to analyze the different types of solder which 
are available. There are three important phases to con
sider, namely, cost, ease of working, and ability to hold 
the metals being soldered. The two first are closely 
related. The soldering material may be low in first 
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cost, yet if it does not work easily the excess labor 
which is required will make the total cost of the solder
ing very high. Cheap solder always contains a large 
proportion of lead and is difficult to work. In selecting 
a solder it is necessary to consider the maximum operat
ing temperature of the commutator, as it must 
withstand this temperature without softening. An ac
companying graph shows the melting points of different 
mixtures of tin and lead solder. 

Solder made from half lead and half tin has a melting 
point of 181 deg. C. It flows readily and holds the 
metal firmly as long as the commutator temperature 
does not become excessive. Besides, it is reasonable in 
price. Its application is limited mostly to wire-wound 
armatures. 

Pure lead solder has a melting point of 325 deg. C. 
Although cheaper than half and half solder and having 
a higher melting point than pure tin it cannot be 
worked easily. Any solder which has a large proportion 
of lead is so hard to handle that it is difficult to obtain 
a good job. Therefore it should not be used. 

Where the operating temperatures of the commutator 
are high pure tin solder should be used. It has a high 
melting point, 230 deg. C., and when molten it flows 
easily and rapidly. It tends to spread beyond the sur
face being soldered, so a skilled worlanan is needed to 
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handle it properly. The use of pure tin solder is con
fined to strap and ribbon coils because the clearances 
between the conductors and the slot are so small that 
it is necessary to use a very fluid solder. Armatures 
wound with wire conductors which are worked at high 
temperatures should be soldered with 85 per cent tin 
and 15 per cent lead. Extreme care should be taken 
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when using pure tin solder on commutators wound with 
wire coils in order to prevent it from running through 
the slot, forming a short circuit back of the commu
tator. 

When the commutator is overheated for too long a 
time while soldering the pure tin will eat its way into 
the copper parts. It is therefore necessary to watch the 
temperature and length of time required for the solder
ing operation when using pure tin. 

As soon as the solder begins to soften and throw when 
the armature is in operation the trouble is usually laid 
to high commutator temperature. The softening is 
due to a high temperature of the commutator neck, but 

resin in a quart of denatured alcohol. It is easier to 
apply flux in a liquid form. 

It is not necessary to tin the slots before soldering 
an armature, if the slots are painted properly with a 
liquid flux immediately after slotting and the armature 
leads are tinned well. If the commutator slots are 
dirty, they can be cleaned with either a heavy hacksaw 
or a thin file. A few repairmen feel that it is desirable 
to tin the slots of commutators using strap coils. An 
investigation has shown that no real benefit has been 
obtained if the slots are clean and leads properly tinned. 

-soldering in the average repair shop is usually done 
by hand. However, if a large number of armatures are 

Com11IPtr l-oldrrin,:- Pot Showing Thermostatic Control 

not always to high commutator temperature. It is the 
tendency in some repair shops to take a heavy cut off 
the front of the commutator neck after the leads have 
been soldered. This makes the neck narrower, thus 
cutting down the contact surface. Since in a railway 
motor each soldered connection in the neck must carry 
half of the armature current it can readily be seen that 
if the contact surface is decreased materially the necks 
will overheat. After the leads have been soldered the 
machining should remove only the extended leads and 
as little of the commutator neck as possible. 

Flux is a compound which is used to make the solder 
take hold of the metal. It prevents the formation on 
the metal surfaces of thin coatings of oxide which 
hinder the solder from covering the entire surface of 
the two parts being soldered. It is important to make 
sure that the flux does not contain acid, as it will 
destroy the insulation on the armature coil, thus causing 
a short. An inexpensive flux which will not affect the 
insulating material can be made by mixing 1 ½ lb. of 

to be soldered, a soldering pot is the most efficient 
method. Before undertaking to solder the commutator 
the leads should be tinned well, the slots should be per
fectly clean and a coat of flux applied. 

In the illustration, an armature is shown in a solder
ing pot. The center compartment has an opening large 
enough to fit the largest commutator. For smaller com
mutators, rings are used which will fit over the face. 
The opening between the commutator face and the hole 
in the ring is closed by wrapping the commutator face 
with several turns of asbestos rope. This prevents the 
solder from flowing out of the compartment along the 
commutator face. The two side pots contain molten 
solder which is forced into the center pot around the 
neck of the commutator by lowering the plungers. This 
solders all the leads at one time, thereby eliminating 
the danger of overheating the commutator neck. The 
level of the solder is brought up to the same height as 
the rear of the commutator neck. With this method 
the solder cannot work back of the commutator neck 
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Dipping Armatnre to Solder Leads 

and thus cause a short circuit. After the commutator 
neck has been immersed for a short time the solder is 
drained from the center compartment by lifting the 
plunger. The use of a pot simplifies soldering wire
wound armatures with the 85 per cent tin and 15 per 
cent lead solder. 

In order to prevent short circuits back of the com
mutator neck, it is necessary to raise the pinion end 
of the armature high enough that the rear of the slot 
will be slightly above the front of the slot. This will 
cause the excess solder to flow to the front of the slot. 
The soldering can be done either at the top of the com-

Soldering an Armature at the Top with a Self-Heated Iron 

Sol<lerlng a Commutator nt the Side. The Soldering Iron ls 
Supported by a Speclnl Rest 

mutator or at the side. It is found that by soldering 
on the side, short circuits back of the commutator are 
not so likely to occur. By eliminating the possibility of 
these shorts the repairman will not be afraid to heat 
the neck so that the solder will cover the entire surface. 

Hand soldering is usually done with a copper tool 
heated in a gas flame. Self-heating gas or electric 
"irons" are often used but are not as popular as those 
heated in a gas flame. The irons usually weigh from 
2 to 3 lb. Heavy irons will hold the heat longer, which 
is desirable. However, when heavy irons are used for 
side soldering there should be a support for the iron 
to rest upon. This will relieve the workman of the 
strain of holding the iron during the soldering opera
tion. 

Tinning of the iron is very important. When solder
ing is done on the top of the commutator the whole 
point of the iron should be well tinned. If the soldering 
is to be done on the side of the armature with pure 
tin solder the part of the fron which strikes the copper 
bar should be clean and tinned perfectly. The lower 
sid~ of the iron should not be tinned because the molten 
solder will flow along the bottom of the iron and drop 
off instead of flowing into the slot. 

When soldering large commutators it has been found 
convenient to apply a gas flame on the iron during the 
soldering because the leads and core of the large arma
ture will radiate heat from the iron very rapidly. The 
commutator face should be wrapped with asbestos cloth. 
The nozzle of the torch is pointed to the front of the 
commutator and adjusted so that the flame will strike 
the flat side of the iron. 

Before hand soldering, large commutators should be 
preheated. This is done most conveniently by heating 
the whole armature in an oven. If an oven is not 
available the commutator can be heated by rotating 
the armature while exposing the commutator face to 
the gas flame. Some armature winders when soldering 
commutators have a small gas flame strike the commu
tator face in front of the commutator neck just ahead of 
the soldering iron. This is bad practice because it is 
very difficult to adjust the flame so that it will not over
heat the commutator face in spots, annealing the copper 
and causing the commutator face to wear unevenly. The 
same result can be obtained by making a small electric 
pad or heater which can be placed against the commu
tator face to preheat the bars before they are soldered. 
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One or 40 X<'w One-l\lnn Cnrs Built for the l\Illwankee Electric Railway & Light Company In the Short Time of 3/; l\fonths. 
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Reduced Width of the Rear Do.or Oh-es the Car nn Appe.arance of Added Length 

New Cars Selected 
Preference to Rebuilding 

.. 
The Milwaukee Electric Railway & Light Company Has Just 
Bought 40 New One-Man Cars, Believing that the Operating 
Economies Possible Will Pay Better than the Rehabilitation 
of Old Equipment that Later Would Have to Be Discarded 

N
OTEWORTHY in street railway annals is the 
recent purchase, building, delivery and assign
ment to duty on the lines of the Milwaukee Elec

tric Railway ·& Light Company of 40 one-man cars. 
This was completed eleven months prior to the date set 
by the Railroad Commission in an order directing the 
company to install additional equipment. It is also 

more than a week ahead of time. While the building 
of such a large number of cars requires under ordinary 
circumstances from six to eight months, in this case 
the company demanded quick action so that the patrons 
could have immediate use of the new equipment. The 
company hopes to effect economies in operation by • 
furnishing the new equipment now instead of providing 

an illustration of suc
cessful co-operation on 
the part of the car 
builder in an emer
p-ency so t h a t im
proved c i t y service 
c o u I d be rendered 
within t h e shortest 
possible t i m e. Al
though the cars were 
ordered only on Sept. 
4, all were in opera
tion by Dec. 30. This 
!s said to set a record 
in providing street 
cars in quantity lots. 

The first cars ar
rived on Nov. 22, 
eight days ahead of 
the promised delivery 
date, and the re
mainder a r r i v e d 
from a few days to A .l<'eatur11 or the Cars Is th11 Inclosure of the Piping and "'Iring 

temporarily rehabili
tated eq~ipment that 
later would have to be 
discarded in favor of 
new cars. 

In general appear
ance and construction 
the 900 type car, as 
the new series is 
known, is much the 
same ae its predeces
sor, the 800 type one
man car, which was 
originally designed by 
the company's en
gineers. No effort has 
been spared to en
hance the interior and 
exterior appearance. 
With a headway that 
is at least 20 per cent 
more frequent than 

. the previous one, a 
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substantial increase in street car traffic is looked for. 
Construction of these new cars was carried out in ac
cordance with plans provided the St. Louis Car Com
pany by the railway company's engineering staff. These 
included several important changes in design and equip
ment from previous types. Interior improvements 
which have a parallel application in automobile construc
tion are more numerous than the exterior changes. This 
is in accordance with the view that the rider "is far 
more interested in the inside accommodations than in 
a finely finished exterior which may have been provided 
at the expense of an attractive and inviting interior. 

Unlike the preceding model the new cars are arranged 
for front entrance only. Elimination of the doors at 
each end for operation by a conductor has a tendency 
to make the car appear longer as well as to add to the 
seating capacity. Only a small exit door, operated by a 
treadle, remains at the rear, and it has been moved 
farther back. The change in platform design provides 
seats for four more passengers .and permits the in
stallation of an extra window at each end where there 
formerly was a door. The new cars have a seating 
capacity of 55. 

A pleasing feature of the new car which attracts the 
eye of the rider immediately on boarding is the clean
cut appearance. This is largely the result of the 
introduction of a new control cabinet arrangement. The 
entire control equipment is incased in brown enameled 
sheet metal, concealing the compressed air pipes and 
other devices ordinarily visible on the platform. Besides 
improving the appearance, this arrangement allows the 
platform to be cleaned thoroughly, which was impos
sible with many exposed pipes. Now only two pipes 
and the foot valve are exposed. This is done to make 
a recess or opening in the center of the cabinet so that 
the operator can bend his knees when in a sitting 
position. 

An improvement in the control which was developed 
as an added precaution against accidents provides 
an automatic interlocking of the air brakes with the 
treadle door so that should a passenger stand on the 
treadle ready to alight and the operator release the air, 
the brakes would still remain set until the passenger 

• alighted, after which the treadle would unlock the valve. 
Another important interior improvement which has 

attracted much favorable comment is a radical change 
in the lighting equipment. Instead of the old type 
23-watt lamps mounted in sockets on a molding above 
the seats, six large attractive center fixtures of the 
semi-direct type are equipped with two 61-watt non
glare lamps each. These units are hung from the center 
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The Interior Is Attra<,tlvely Finished lo Light Cherry Trim. 
Set Oft" by Polished Alnmlnom Fittings 

of the ceiling, throwing a much brighter light, but with
out discomfort to the eyes. This arrangement also 
increases the clean-cut appearance of the interior. 
The lighting fixtures were developed by the Milwaukee 
company. Consequently all overhead lighting equipment 
was shipped to the builder for installation. Other 
changes in lighting include the use of two lamps on each 
platform instead of the customary three. Increased 
platform illumination is provided, however, by using 
61-watt lamps instead of 23-watt. 

Aluminum is used for grab handles on the seats and 
for vertical stan9hions, taking the place of brass or 
white enameled metal. The seat covering is Kemi-suede 
placed over rattan. Like other interior parts of the car 
the dark gray seat coverings can be cleaned with soap 
and water. When worn out they can be replaced quickly 
with new covering. 

A new type signal button has been install(ld. This 
is an improvement over the old type because of less diffi
culty experienced in locating trouble with contacts in
stalled inside the posts. With the entire button 
mechanism outside the posts little difficulty is had in 
examining and repairing them. 

An electric heater is placed below each seat. The tem
perature is automatically regulated by a thermostat. 
Curtains are the National Lock Washer type covered 
with double-faced Pantasote. Two rear-view mirrors 
are on each platform, one directly above the operator's 
head and the other in the front left-hand corner. During 
daylight hours the operator can watch the treadle door 

GENERAL SPECIFICATIONS OF MILWAUKEE ONE-MAN CARS 

Weight, total .•............••.. 33,200 lb. 
Bolster centers, length ......... 20 ft. 9 in. 
Length over all •....•...•....•. 45 tt. 0 in. 
Truck wheelbase .............. 5 ft. 4 in. 
Width over all ....••..••.•...• 8 ft. 7B in. 
Height, ra!l to trolley base ..... 11 ft. 4 !n. 
Body .........•.. , ...•..• Steel, wood roof 
Interior trim ..................... Cherry 
Headl!n!ng ...................•.. Agasote 
Roof ............••..•••.........•. Arch 
Air brakes ......... Safety Car Devices Co. 
Armature bearings ................. Plain 
Axles ..••....•... Heat treated carbon steel 
Bumpers ...............•.....•.. Channel 
Car signal system ........... High voltage 

1 Car trimmings ...••.............. Bronze 
Center and side bearings .... OU lubricated 

center, plain side 
Compressors •.... , ................. DH16 

Conduits and junction boxes .....•... Steel 
Control , ........•............... K-35 JJ 
Curtain fixtures .... National Lock Washers, 

spring plug 
Curtain material. .. Double faced Pantasote 
Destination signs ........ , ....... St, Louis 
Door-operating mechanism .. National Pneu-

matic treadle rear exit and T. M., E. R. 
& L. Co. standard 

Energy saving device ...... Economy meter 
Fare boxes, ......... T, M. E. R. & L. Co. 
Wheelguards .. T. M. E. R. & L. Co. standard 
Gears and pinions ...... Grade M, 30 sets 

Grade B non-resonant, 10 sets 
Heater equipment. .••. , ... Ra!!way Util!ty 
Head!!ghts .... O. B. Golden Ray Reflector 
Journal bearings .. , •. , .•...• , ...... Plain 
Journal boxes ............•..... St. Louis 
Lightning arresters ............. , .. ,M-D 

Motors ........ Four GE-264-A, inside hung 
Paint. ... Glidden ra!lway enamel, 20 cars; 

R. F. Johnston ral!way enamel, 20 cars 
Safety devices ... , . Safety Car Devices Co. 
Sanders .......... , . St. Louis air operated 
Sash fixtures ...•.... Edwards wedge lock 
Seats ................ . i. .•••.•.• • St. Louis 
Seating material .. Kem!-suede over rattan 
Slack adjuster ... Non-automatic turnbuckle 
Springs ...... E!l!ptic bolster and co!I for 

equalizers 
Step treads , ............. , ..•••.... Kass 
Trolley catchers ......... , .......... Ideal 
Tro!ley base .................. U. S. 13-E 
Trol!ey wheels ....••...... 6-ln. diameter 
Trucks ................ St. Louis El, B64 
Vent!lators .......•...... , ...... Peerless. 
·wheels ...................... Steel, 26-ln. 
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with either mirror. At night'when the back curtain is 
brought into use the center mirror is obscured and 
observation of the rear is accomplished by means of the 
extra side mirror. All switches are centralized and 
inclosed in two cabinets, one on each platform. These 
are finished in a light cherry stain which lends at
tractiveness to the interior. 

A new type of truck has been introduced which pos
sesses better spring suspension and easier riding quali
ties. For propulsion four GE-264-A motors are used, 
together with St. Louis E-1 B-64 cast steel trucks with 
equalizing springs and auxiliary light-load bolster 
springs. 

The Milwaukee company painted these cars in a 
special color scheme so that they can be distinguished 
readily from others on the system by waiting pas
sengers. With the entrance at the front this is quite 
desirable. The new cars are finished in deep orange on 
the side panels up to the belt rail and on the l~tterboard. 
Sash rests and window posts are ivory and the bands 
of color are carried across the doors and around the 
ends of the car to gh·e a streamline effect. The interior 
is also pleasingly bright, being cheerfully finished with 
light cherry wood trim that is set off by th~ polished 
aluminum fittings. 

Screened Refuse Car 
/ 

CONSIDERABLE trouble having been experienced 
by the York Railways, York, Pa., from the blowing 

about of light refuse material during its transportation 
from the shop to its disposal point, E. L. Greene, mas
ter mechanic, designed and constructed a refuse car to 
obviate this objectionable feature. This car is a single
truck trailer, with heavy yellow-pine underframing, 

Retuoe Car Ila~ Hinged Section or Solid and Sereened Part. 

braced and reinforced by cross and vertical oak timbers, 
all being securely bolted together. It is of semi-closed 
construction, the closed portion extending above the 
floor about 3 ft. and the remainder being screened by a 
wire screen having about ½ in. mesh. 

The ·solid and screened portions of the sides of the 
car are divided into sections and heavily hinged to per
mit the opening of the entire side, thus facilitating load
ing and unloading. Heretofore refuse material was de
posited in an open bin in the vicinity of the shop, then 
loaded and trapsported on open cars or trucks to the 
refus e uump. With a reasonably strong wind blowing 
or tlie car running at a fair rate of speed considerable 
of the light refuse was blown to the street. 

Now all refuse is deposited directly in the car, thus 
saving double handling and eliminating the disagreeable 
feature of light particles being blown to the surround
ing highways during transportation. 

Maintenance Cost Reduced 
at Harrisburg 

Introduction of Rigid Inspection System, Making 
Minor Repairs on the Road, Not Filling Vacated 

Positions Has Improved Operation and 
Effected a Substantial Saving 

EARLY in 1924 the management of the Harrisburg 
Railways, Harrisburg, Pa., initiated an intensive 

analytical study of the methods and practices fol
lowed in the maintenance of the company's car equip
ments for the purpose of determining wherein main
tenance costs and car defects could be decreased. All 
departments and 
sections of de- 1,ooo 
partments were 
investigated 
carefully as re
gards the work 
being performed, 
t he method of 
accomplishment 
and speed of pro
duction. Th i s 
resulted in sev
eral changes be
ing made in the 
centralization of 
production an d 
s h o p practices 
and which ha d 
an e x t r e m e I y 
beneficial effect 
in the reduction 
of maintenance 
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costs. The four outstanding changes consisted of: 
1. Introduction of a more rigid inspection system and 

means of placing responsibility. 
2. Making all minor equipment failure repairs at 

Market Square. 
3. Discarding oil rear lamps and substitution of 

electric. 
4. Leaving labor vacancies unfilled where possible. 
It had been the practice for the inspection organiza

tion to make inspections and repairs and return the 

• 
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@ 
HARRISBURG RAILWAYS CO. 

CA~ No •................. __ _ Dat•··••··············•··••·· - ·••·· .. 

W-ORK ORDER 

DISTRIBUTION REMARKS 

. T~ucka···················~····· 

Bodies 
,----········-··········· 

Wheels and Axles 
,----····················· 

Motors 

Gears 

Trolleys 

Switches 

Wiring 

Controllei1 

Heaters 

Busser• 

Sand Boxes 

Finished 

Temporary 

Da te ............... ................. : ........... Repaired by : 

... . . • .. •••• .. •••••••••••• • ••• HnoooooenooooHOOHO•••••••••"'•••H••••••• 

Adoption of this lnapecttou Tac b:, llarrlsburc Rallwa:,■ Ha• 
Re■ulted In a Better Analysis of Jlla.lntenance Costs 

car to service without completely recording the findings 
of the inspection or the nature of the repairs. As a 
result when a road failure of the equipment developed 
it was very difficult to obtain sufficient history of the 
defective piece of apparatus to place the responsibility 
accurately. To obviate this condition an inspection tag 
was designed covering all inspection operations which 
is attached to the car upon its arrival in the shop for 
inspection. The inspectors are required to note on this 
card the condition of the various parts of the equipment 
together with the nature of the repairs made. This 
tag, bearing the signature of the inspector is filed in 
the master mechanic's office and provides a permanent 
record of the inspection, repairs and responsibility for 
every car going through the inspection process. This 
tag has been the means of creating a feeling of 
responsibility among the inspectors and has resulted in 
more efficient and satisfactory work being performed, 
with a marked reduction in road failures. 

The physical layout of the system with regard to the 
main traffic arteries is such that if the transportation 
crews were required to return defective cars to the car-

houses serious serv
i c e interruptions 
would occur. It had 
therefore b e en the 
practice to utilize 
two carhouse m e n 
for the replacement 
of a defective car 
with a good operat
ing one. This re
placement generally 
took place at Market 
Square, which is the 
t e r m i n a l for all 
lines. As a result of 
t h i s method the 
services of these two 
men for shop pro
d u c t i o n purposes 

25,000 

~ 

" 
20,000 

15,000 
:'.? 

~ 

~ 

"' 
.Sl 

~ 
H\000 

5000 

0 
1923 1924 1925 1926 

Electrical l\laln tenance Coots Have 
Decrcaoed Ead1 Year Sin ce the 
Adoption of t he New l\I et hod . (Th e 
Laot Three l\Iontho of 1926 Are 
}]otlmated) 

were lost during the greater part of the working day. 
A careful check of the road failures showed that 95 

per cent of them were of a very minor nature and 
could have been repaired on the road, saving the shift
ing expense. Therefore a capable man was placed in 
Market Square, whose duties were to make all repairs 

SUMMARY OF AVERAGE P ULL-INS PER YEAR, AVERAGE MILEAGE 
PE R P ULL-IN AND E LECTRICAL MAINTENANCE 

LABOR COST ,HARRISBURG RAILWAYS 

Pull-ins Avnage l\lileage Electrical Maintenance 
Year Average per Year per Pull-in Labor Cost per Year 

1923... ............ 110 2,700 $21.322.62 
l9H. .......... .. . . 66 5,773 16,805.86 
1925.. ............. 56 6,044 12,518.18 
1926.... . . .. . . .. • .. 54 6,220 I I ,204. 48 
(Nine month• actual) 
(Three months eetimated) 

Ra,iic schedule ...•............ ...•..•. .• 
P eak schedule •. •. .• . ••.••• ••• . •..•.••.. • 

50 cars 
90 cars 

possible without interrupting service, and the services 
of the shifting crew were dispensed with. This change 
has been the means of reducing greatly the pull-ins and 
labor expense for maintenance, as well as obtaining ap
preciation from the operating men and the public. 

Rear end protection by means of oil lamps was found 
to be very expensive from a maintenance point of view, 
since it required the continuous services· of two men 
to gather, distribute and trim these lamps. A careful 
balance of the cost of a new electric rear end lamp in
stallation and its maintenance against that of the oil 
light system showed that the cost of the new installation 
could soon be paid for by the saving effected in main
tenance. As a result all cars were equipped with elec
tric rear lamps. As the work progressed the oil lamp 
maintenance gang was decreased until the maximum of 
saving in maintenance was procured. 

Where possible, vacancies caused by dismissal or res
ignation have not been filled. A part of the wages saved 
is utilized in salary increases for the remaining men 
and the balance is credited against maintenance saving. 
These increases have been received by the men with 
great appreciation and have acted as a stimulus for 
greater effort. As a result the production has not been 
reduced due to the loss of man power. 

Adoption of numerous changes in methods and pro
cedure throughout the shop, especially those enumerated 
above, has been a means of reducing the electrical main
tenance labor costs 47 per cent and increasing the aver
age mileage per pull-in 230 per cent. 
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Correcting Rail Alignment 
and Repaving 

EARLY in 1913 new rails were laid by the Erie 
Railways, Erie, Pa., on State Street between Sixth 

and Fourteenth Streets. A standard 6-in. steel rail 
weighing 100 lb. was laid on wood ties with steel 
shoulder tie plates and screw spikes, all being imbedded 
in solid concrete. This rigid construction, together 
with the heavy traffic, finally caused rail joint flexion 
which radiated the entire length of the rail. This 
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J>11cileySection·. 
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t'tot'while oak shims iAsphult /'11ponweboftrT1~ 

Skeh·h Showlr.g :llelh.o<I for Shimming Italls, lnslalllng 
Po,·lng and Applying FIiier 

resulted in wear on spikes and tie plates and a general 
loosening of the rails. 

This condition was discovered in the spring of 1926. 
It was found that the rails were very loose in some 
places and would require immediate attention. A care
ful examination and calibration of the rail and the 
pavement away from the rail showed both to be in such 
good condition that a new construction job was not 
warranted .. Various schemes were considered for the 
realignment and tightening of these rails. A method 
was finally adopted . which after eight months service 
has been found satisfactory. 

The pavement was opened adjacent to the rails and 
excavation made to the top of the tie. After the rail 
was brought up to grade the gap between rail and 
shoulder plate was filled with white oak shims, varying 
in thickness from ! in. to ½ in., and the rails spiked. 

A wooden form was set up on the edge of the rail 
base of such a height as to permit laying 4-in. brick 
to grade on a ½-in. sand cushion and this form was 
filled with concrete. Removal of the form left the base 
of the rail exposed. When the concrete was set thor
oughly, hot asphalt was poured around the base of the 
rail and up ½ in. on the web. On top of the concrete 
4-in. brick on a ½-in. sand cushion was laid 3 in. back 
from the rail on the gage side and 2 in. back from the 
rail on the outside. The space between was tamped 
tightly with Amesite flush with the top of the rail, the 
flangeway being cut by the car wheels. The surface 
was then rolled and hot pitch asphalt poured over the 
entire surface to fill any existing voids. At the expira
tion of about a week or ten days, an examination was 
made. Where settlement had occurred hot asphalt was 
again poured into the depressions and on top of this 
was tamped and rolled a Tarvia mixture with consid
erable small aggregate and sand content. 

While this method of realignment of rails and 
adjacent paving is purely experimental great hopes are 
expressed that it will prove a success, and if so it will 
be of material assistance to the maintenance man 
where rails are too good to scrap and the pavement has 
several more years of life. 

Wheels Removed and Pressed On 
Econmnically 

PRESSING on and removing of wheels, together with 
the keeping of accurate wheel and axle records, is 

being given very careful attention in the shop of the 
Wilkes-Barre & Hazleton Railway, Hazleton, Pa. Where 
it is necessary to remove a worn-out wheel it has been 
found good practice to burn the wheel radially to within 
t in. of the axle by means of an acetylene torch. By 
driving a wedge into the slot at the tread or by applying 
a slight pressure the seal is broken and the wheel is 
removed easily. This method has 'been found very eco
nomical due to the rapidity with which it can be carried 
ouL · 

In pressing on wheels the danger of shaft distortion, 
so generally encountered by the usual pressing methods, 
has been overcome by the use of a sp.ecially designed 
thrust cylinder and mandrel. The cylinder is made of 
steel about 13½ in. long and 9½ in. outside diameter bored 
to fit snugly over the wheel fit, with the end pressing 

Grneral Appearance of Ralls and Pavement on Stale Slreet, Erle, Pa., Where Experimental Paving l\lethod Has Been lnslalled 
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\\"heel nelng Pressed on with Thrust Cylinder and l\Iandrel 

perfectly against the wheel seat. The mandrel is of 
steel about 24 in. long, 6 in. diameter at the small end 
and 7½ in. diameter at the large end. A ½-in. x 6-in. 
projection extends from the large end fitting the bore 
of the cylinder. This projection does not touch the end 
of the axle. 

To press on a wheel the thrust cylinder is placed on 
the wheel fit with its face pressing against the wheel 
seat. The mandrel is next put on with the projection 
entered in the cylinder bore and the other end against 
the press ram. With this equipment the entire pressure 
is exerted against the wheel seat, thus eliminating the 
danger of shaft distortion due to shaft end pressure. 
This apparatus has proved very satisfactory and since 
its adoption not a single case of a distorted shaft has 
occurred. 

Wheel and Axle Record StamplDI' 

T' I 
' I 

k· ···•··-·· 7r ......... , i 

I< ....... G• ...... .. , 

L L------' 

Thru•t Cyli n der and l\l a n drel 

The press used is of 400 tons capacity with a 25-ton 
release. All 36-in. wheels are bored 7 in. and are pressed 
on at a pressure of 75 tons. The pressure used for each 
wheel is kept on a recording gage chart and filed sys
tematically for ready reference. 

Each wheel of a car, together with the end of each 
axle, is lettered consecutively from A to H, along with 
the date it was pressed on. This record is suitably filed 
so that complete information on any wheel or axle is 
obtainable when desired. 

36-In. \\"heel Removed from Axle by nurnlng with Acetylene 
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New Plans for North Jersey Transit 
Studies Made by North Jersey Transit Commission Embrace a Loop Line Between Manhattan 

Borough, New York, and the Steam Railroads Serving New Jersey Communities-
• Alternate Plans Provide for Various Contingen_cies-Many Differ-

ences from Proposals of Former Commission 
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P.-rspPetlve of Prnpo•erl l\len,low• Transfor Stntlon Near the Present Croxton Yard of the Erle Railroad 

MARKED efforts toward elimination of former 
physical objections and definite recommenda
tions for the speedy realization of the interstate 

rapid transit loop are features of the new report of 
the North Jersey Rapid Transit Commission, which was 
presented to Governor A. Harry Moore on Feb. 14. 
This report, prepared under the direction of Chairman 
Daniel A. Garber, follows an earlier report presented 
in 1926, and which gave somewhat similar recom
mendations although not in such complete form. 

In order to obtain definiteness and clarity the report 
is presented in three major sections: Status of the 
physical plan, prepared by Glenn C. Reeves, assistant 
chief engineer, and Daniel L. Turner, consulting engi
neer; studies in means of financing, prepared by Philip 
H. Cornick, specialist in taxe's and assessments, and 
opinion of counsel relative to district organization, 
prepared by Spaulding Frazer, counsel. 

While the basic plan is the same as that reviewed in 
ELECTRIC RAILWAY JOURNAL for Feb. 6, 1926, page 239,* 
the commission, during the five months at its disposal, 
has by exhaustive studies broadened the entire scope of 
the project and developed several new features of out
standing importance. In addition, it has apparently 

•see also ELECTRIC RAILWAY JOURNAL, Feb. 7, 1925, page 222: 
.Ian. 30, 1926, page 210; March 13, 1926, pages 444, 447 and 
449; April 10, 1926, page 639. 

established an entente cordiale not only with the man
agements of the steam roads entering New York but 
with the transit officials of New York City. 

Briefly the new features are: (1) A transfer station 
at Journal Square, Jersey City. (2) Physical connec
tions with the New York City Board of Transporta
tion's Eighth Avenue subway and various changes in 
the 1926 plans for physical connections with the down
town subways. (3) A transfer station at New Dur
ham, N. J. (4) Definite plan;; for extending the 
B.-1\1.T. Fourteenth Street-Eastern subway to Meadows 
Transfer Station. (5) Definite plans for extending the 
Interborough Rapid Transit 41st Street subway to con
nect with the New Durham Transfer Station. (6) An 

ONE-W AY COl\ll\l UTER TRAFFIC ON' NEW JERSEY STEAM 
RAI LROADS FOR A TYPICAL DAY 

E~cluding H . &: M. Including H. &: M. 
Pa•sengers Per Cent Passengers Per Cent 

H. &: 0............................ 550 0 .36 550 0. 18 
CentralRailroadof NewJeroey .... ., 28, 106 18 .59 28,106 9 . 12 
Delaware, Lackwanna &: Western..... 34,296 22 . 68 H,296 I I. 13 
Erie ..... ..... .. . ... ... . ..... , ... , 50,337 33. 29 50,337 16 . 33 
lludsnn &: Manhattan ............. , .... 

9
.
8
.
0
. . .• .. , 156,986 50.94 

Lehigh.. .......... ... ............. 0. 65 980 0. 32 
New York, Ontario&: Western .. ·..... 338 0. 22 338 0. 11 
Pennoylvania ... , . ... ... , .. .. .. ,... 24,248 16. 04 24,248 7. 87 
WestShore ........................ 12,351 8.17 12,351 4.00 

Total. :._. ...... .. ....... ........ 151,206 100 . 00 308,192 100.00 
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independE_mt subway through Manhattan in conjunction 
with the authorities of Westchester County, New York. 

relief at this location affects both the Pennsylvania and 
H. & M. Railroads. "This plan," the report states, "pro
poses a rapid transit station to be located on the rock 
ledge which now forms the northeasterly side of the rail
road cut in which the present H. & M. Journal Square 
Station is located. The station is to extend between the 

These new plans are predicated on a detailed study of 
passenger traffic into New York City on the various 
routes from New Jersey points. The accompanying 
table summarizes the information which was secured 
from an elaborate traffic 
count. 

Of the nine steam rail
roads involved, four, the 
Central Railroad of New 
Jersey; the Delaware, Lack
awanna & Western; the 
Erie, and the West Shore, 
now handling 83 per cent of 
the commuting population, 
will need to make a complete 
reorganization of their ter- · 
minal operations, and three 

· will have to move from their 
waterfront terminals to the 
other side of Palisades Hill. 

The commission has laid 
the situation before the 
managements of the roads 
·affected and has obtained 
the co-operation of practi
cally all of them. The West 
Shore is recommending a re
arrangement of its terminal 
facilities in accordance with 
the commission's plans; the 
Erie, whose traffic load is 
33 per cent of the total and 
exceeds by 46.8 per cent 
that of any other system, 
has made helpful sugges
tions and still has the plan 
under advisement. In this 
stand the Erie has been 
joined by the Lackawanna 
and the Central Railroad of 
New Jersey, whose uaffic 
loads are 23 and 19 per cent 
respectively. The Hudson & 
Manhattan (which receives 

Basic Plan of 1926 
1. Construction of a new North Jersey rapid 

transit system. 
2. Hudson & Manhattan Railroad extensions in 

New Jersey. 
3. Interborough extensions of its Manhattan 

lines to New Jersey. 
4. Brooklyn-Manhattan Transit system exten-

sions from Manhattan to New Jersey. ' 
5. Extension of North Jersey rapid transit sys

tem, listed as part one of this program, to serve 
a larger area. 

6. Electrification of existing steam railroads. 

The North Jersey rapid transit system, part 
one of the program, would consist of ·ihe follow
ing five lines: 

1. Interstate loop line, running north and south 
between the Hackensack River and Bergen Hill in 
New Jersey, passing under the Hudson River via 
a tunnel at the Battery, up through Manhattan to 
57th Street and back through another tunnel to 
New Durham. Its length would be 17.3 miles. 
A so-called Meadows Transfer station would be 
located near the intersection of the Erie and 
Delaware, Lackawanna & ,vestern Railroads. 

2. A line from Paterson through Montclair 
and Newark, following the Interstate loop route 
through Manhattan to New Durham and thence 
to Rutherford and Hackensack. The length of 
this route would be 41.9 miles. 

3.- A line from Ridgewood via Paterson, 
Passaic, Rutherford, New Durham, the Interstate 
loop route in New York City, to Newark and 
Elizabeth. Route mileage would be 39.8. 

4. An intrastate route from EJizabeth through 
Newark and Rutherford to Hackensack, 18.8 miles 
in length. 

5. Another intrastate line from New Durham 
to Newark, 13 miles in length. 

Hudson County Boulevard 
Bridge and a point some · 
250 ft. beyond the Summit 
Avenue Bridge. The rapid 
transit electric station plat
forms below are reached by 
ramps and stairs from a 
mezzanine over the electric 
tracks, which in turn is 
reached from the street level 
by additional ramps, one 
connecting with the Boule
vard Bridge, another from 
Bascot and Magnolia Ave
nue, and another connection 
with the Public Service 
trolley plaza and the Hud
son & Manhattan platforms. 
Entrances are also provided 
from Summit Avenue to 
this m e z z a n i n e. 
Other studies for various 
routing through the J our
nal Square section which 
would not make use of the 
right-of-way of the Penn
sylvania Railroad through 
the northern arch of the 
Boulevard Bridge also have 
been made." 

Taking into account the 
colossal problem of financ
ing the Interstate loop as a 
single unit and based upon 
suggestions of John H. 
Delaney, chairman of the 
Board of Transportation of 
New York City, the commis-
sion made nine different 
studies to determine the 

31 per cent of its total passengers from steam rail
roads) has agreed to the extension of its lines to the 
proposed Meadows Transfer· Station. The Pennsyl
vania Railroad, which enters New York directly and 
hence is not particularly concerned in the steam com
muter problem, has raised no particular objection to 
the plan. The Lehigh Valley is noncommittal. 

On the basis of a request from the engineering staff 
of the Port of New York Authority, the advisability 
was considered of revising plans for the proposed 178th 
Street and Fort Lee Bridge so as to permit of at least 
four rapid transit lines passing over this structure. 

most advantageous routing for the North Jersey transit 
subway in order to make connections not only to the 
east side and west side Interborough lines but also to 
the independent system of the Board of Transportation. 
These plans include a Manhattan terminal building such 
as the present Hudson Terminal, utilization of the 
empty reverse movement capacity now existing on the 
local subway tracks during the morning and evening 
rush hours, and a general scheme that will not only 
collect the greatest number of commuters conveniently, 
but at the same time form a part of the final loop. 

JOURNAL SQUARE STATION 

Returning to the outstanding modifications of and 
additions to the 1926 plan, the Journal Square Station, 
Jersey City, has been given considerable study because 
it is the locus of most of the bus and trolley passenger 
traffic on the west bank of the Hudson River. On a 
typical day the buses alone deliver 52,000 one-way pas
sengers, most of whom use the Hudson & Manhattan 
tubes to New York City, so that any plan for traffic 

Of the nine studies, three of the most desirable are 
illustrated in this article. These are referred to as 
Schemes F, G and I. In all of these the North Jersey 
Transit Commission's subway line would enter Manhat
tan at the Battery. In Scheme F the line would bifur
cate to make connections with local lines of the east side 
and west side Interborough subways, the former connec
tion being south of Brooklyn Bridge with deep level 
stations under the east side line. This contemplates 
provisions for development of the Board of Transpor
tation's subway plans. 
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D. A. Garber 

Men Responsible for 1927 North Jersey Transit Plans 

Scheme G, on the other hand, proposes connections to 
both Interborough subways and also with the Board of 
Transportation's independent line in Church Street. The 
plan of the connection is shown in the map. Scheme I 
also proposes a connection to each of these three sub
ways, but would include a cross-connecting track at 
Barclay Street. It also contemplates running the new 
line under Washington Street for the southern portion 
of the route, making connection with the east side sub
way at a point north of Worth Street. 

According to the report, "all of the studies for one 
entrance into Manhattan have been made with the 
thought in mind that at some future time it would be 
necessary to have an independent commuter subway 
through Manhattan to connect with New Jersey. These 
schemes, F, G and /, are to be considered as a first step 
measure, and when the time does arrive for the inde
pendent commuter subway this first step construction 
would be used as a part of that independent line." 

At New Durham, N. J., on the meadows opposite, 
57th Street, New York, the commission proposes a rapid 

transit station whereby the steam r ailroad passengers 
from the West Shore Railroad, the New York, Susque
hanna & Western and the Northern Railroad of New 
Jersey will have opportunity to transfer to rapid 
transit electric trains for distribution in New York City 
or other parts of New Jersey when the comprehensive 
plan is accomplished. Four studies have been made for 
this station, any one of which would mean the removal 
of steam railroad passengers and local ferry passengers 
from the waterfront terminals. "This very important 
step," continues the report, "is one that should be 
made, and the West Shore Railroad is in sympathy with 
such a move." 

Of the four plans presented, Scheme D provides for a 
complete separation of the Erie and West Shore Rail
road tracks and platforms by a passageway or drive
way leading to the ticket offices and other facilities. 
Directly over this passageway and parallel to the axis 
of the steam station platform are the electric tracks 
and platforms. To reach these platforms passenger 
bridges leading to a distributing concourse over the 
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driveway and directly under the electric platforms are 
provided over the steam tracks. 

In order that this transfer station might be of serv
ice to the commuters, the minimum rapid transit con
struction required would be either the 57th Street trunk 
of the Interstate loop or the 41st Street extension 
of the Interborough subway. At this point recom
mendation is made that should the 57th Street tunnels 
be constructed before the Interstate loop, they should 
be made of sufficient size to accommodate standard rail
road equipment. 

B.-1\1.T. FOURTEENTH STREET EXTENSION 

In regard to this extension the commission now 
makes these definite proposals as a means not only of 
effecting the most direct connection with the B.-1\1.T. 
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subway for traffic of the Lackawanna and Erie, but of 
serving passengers from Hoboken and the heights sec
tion of Jersey City. The most advantageous route 
extends from Fourteenth Street and Sixth Avenue 
westward under the Hudson, emerging to the surface 
about Clinton Street, Hoboken, to pass into the side of 
Palisades Hill at Congress Street, where the route 
turns southward in subway into Palisade Avenue. 
Continuing under Palisade Avenue, the line turns into 
Franklin Street and thence into Manhattan Avenue, 
where, after the Hudson County Boulevard has been 
reached, it emerges in the western slope of the Palisades 
to continue on trestle to Meadows Transfer Station. 
This line will be stub-ended and the rapid transit elec
tric trains will be returned over the same raiis to New 
York City. 

"This is a very logical extension," the report states, 
"and should be made at the earliest opportunity. Con
ference has revealed that such an extension would be 

acceptable to the New York Rapid Transit Corpora
tion." In addition it is pointed out that it might prove 
desirable to extend this line to New Durham Transfer 
as well and then return to New York via the 57th 
Street tunnels to connect with the stub-ended tracks 
of the B.-M.T. at 59th Street and Seventh Avenue, 
thus forming the upper trunk of the Interstate loop. 

INTERBOROUGH 41ST STREET EXTENSION 

All plans for the New Durham Transfer Station pro
vide for the extension of the 41st Street Interborough 
subway line as part of the rapid transit system almost 
in a direct line under the river through Palisades hill 
to the New Durham ti·ansfer station, with a subway 
station on Franklin Street between Boulevard and Ber
genline Avenues, Union City, N. J., which would serve 
a large portion of those local ferry commuters now 
depending upon the Weehawken ferries for transporta
tion to New York City . 

WESTCHESTER-NEW JERSEY COMMUTER SUBWAY 

On this project the commission makes some very 
definite observations based upon the uncertainty of the 
present subway policy of New York City, which it 
believes might prevent the construction of connections 
to the subways. In such an event the commission urges 
a co-ordination of effort with the authorities of West
chester County, New York, for the construction of an 
independent subway from some point in that county 
through the entire length of l\Iahattan, under the Hud
son River to the Central Railroad of New' Jersey ter
minal at Communipaw. Thence one section would con
tinue along the Newark branch of that road to its 
present Broad Street station in Newark, while the 
other section would extend to Meadows Transfer 
through the Journal Square section of Jersey City. 
On this point the report continues: 

This would furnish Newark with a rapid transit service 
in addition to that rendered by the Pennsylvania Rail
road (Hudson & Manhattan) and at the same time would 
afford the suburban passengers of the Erie and the Lacka
wanna Meadows Transfer access to a rapid transit line for 
distribution in New York City. Such a line would be eco
nomical of operation in that the loaded trains from 
Westchester County would distribute their passenger load 
through Manhattan; then these same trains would continue 
to Newark and Meadows Transfer and return with another 
load of Manhattan-bound passengers. This is a slight mod
ification of a part of the comprehensive plan as presented 
in the 1926 report. The main points of difference, how
ever, are only temporary in that the southern trunk of the 
proposed North Jersey Transit System would terminate 
at Newark until the comprehensive plan can be fully devel
oped instead of continuing to Paterson or Elizabeth, and 
the Manhattan trunk would be continued to Westchester 
County until the 57th Street line or northern trunk of the 
Interstate loop could be constructed. 

In the event that the complete Interstate loop com
muter subway cannot be developed and financed as a unit, 
then the first section of that loop constructed should be an 
express and local service line from and including Meadows 
Transfer station to a physical connection with the downtown 
Manhattan subways. 

Should the subway policy of New York prev.ent this 
physical connection to downtown Manhattan subways, then 
the first step of construction should be (in conjunction with 
the Westchester County of New York State) the Westchester
Meadows Transfer-Newark commuter subway. 

PLAN OF FINANCE 

The section of the report dealing with finance, com
prising some eight chapters, is a powerful argument 
as to the fallacy of financing such a project by a private 
corporation. Admitting that there are probably one or 
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two railroad companies in the North Jersey transit 
district which have reserves adequate for the estab
lishment of their own commuter terminals in New York 
City, the report dismisses these as local and, continu
ing, comments: 

"So far as any comprehensive plan for rapid transit 
is concerned, however, no public body and no conceiv
able combination of private agencies is in position to 
provide accumulated capital sufficient for its consum
mation." 

The commission also frowns on anticipated revenues 
as a means of financing the project and makes it clear 
that the only revenues that could be made available fo~ 
construction costs would be those derived from taxes 
as special assessments. The report continues: 

The only remaining alternative is that of basing the 
financial plan, in part at least, in anticipating future rev
enues-in other words, the issuance of bonds to be supported 
out of operating revenues, taxes, special assessments, or a 
combination of all three. If the bonds are to be supported 
solely by fares and additional revenues from advertising, 
your engineers have estimated that the cost for total ex
penses would require a fare of 16.56 cents per passenger 
on a basis of 125,000,000 passengers per annum and 11.28 
cents on a basis of 250,000,000. 

The nearest comparable service rendered in the district 
is that supplied by the Hudson & Manhattan lines whose 
fare is 5 cents for intrastate passengers 
and 6 or 10 cents for interstate passen
gers, depending on their destination in 
New York. It is open to question, there
fore, whether it would be feasible, wise 
or desirable to rely solely on anticipated 
future operating revenues as a means of 
supporting construction costs. If that be 
granted, revenues derived through the 
taxing power would be needed at least to 

if..-------. ..r,-;.o,;,is;;,: 

means of financing- that would seem to be warranted: 
1. That the proposed No1·th Jersey Transit System be pub

licly financed and publicly owned. It is true that the only 
rapid transit system now operating in the North Jersey 
transit district was provided by private capital. It is 
probable, furthermore, that certain of the railway com
panies which handle large numbers of commuters in this 
district have the capital and credit necessary to provide 
rapid transit connections with New York City for their 
passengers. Nevertheless, all such operations, desirable 
though they may be, can provide only local and temporary 
relief; and there is slight probability that any one com
pany, or any group of companies, can provide the necessary 
capital for a transit system of the type which the North 
Jersey Transit Commission believes to be essential to the 
continued and symmetrical growth of the territory com
prised within the district. 

2. That the bonds to be issued for construction costs be 
supvorted by supplementary pledges of full faith c1.nd credit 
based on the taxing power. Regardless of the types of 
revenues which are to be pledged to the support and retire
ment of bonds, the supplementary pledge of full faith and 
credit is essential to obtaining the lowest interest rates. 

3. That the maximum ter-m of all bonds issued for transit 
developments, regardless of the specific part of the work for 
which they are to be issued, be fixed at 35 years. The com
pletion of a rapid tran~it system in this region will in-

supplement operating 1·evenues. 
A concrete example will serve to illus ...,. 'Along N.t 8· W. resenr's1,o':"/.11rrac~• 

trate the relative advantages and disadvantages from the 
standpoint of the taxpayer of using this supplementary 
source as a basis for a bond issue, or of making a direct 
levy for construction funds as they are needed. The pre
liminary estimates made by the engineers of the cost of con
structing the interstate loop (exclusive of land costs) to
taled $154,000,000. Assuming a seven-year construction 
period and equal yearly expenditures throughout that term 
the annual requirements would amount to $22,000,000. 

In order to provide this from current tax revenues a levy 
amounting to $5.44 on every $1,000 in the net valuation 
taxable for 1926 in the North Jersey Transit district would 
be necessary. The weighted average tax rate imposed on 
the same base in 1926 for all purposes was $39.63 per 
$1,000. Assuming that all other governmental expenditures 
were to remain constant and that there were to be no 
change in assessed valuations, this additional burden would 
require an aggregate average tax rate of $45.07 per $1,000 
for the seven-year period. 

If, on the other hand, seven successive bond issues for 
$22,000,000 each were to be made during the construction 
period, each issue running for 35 years and bearing interest 
at 4l per cent per annum, and if sinking funds were 
assumed to earn at the rate of 3½ per cent yearly, then the 
increase in tax rate would amount to only 31 cents per 
$1,000 of assessed values of the first year. It would in
crease- 31 cents per year during the remaining six years 
of the construction period and would then remain constant 
at $2.19 per year for 28 years. 

If current revenues from special assessments were to be 
relied on, the increased burden would, of course, remain 
the same, but the base against which it was levied would 
be considerably narrower. It is evident, therefore, that no 
plan for financing construction costs direct from current 
revenues, and without, resort to bond issue, can be carried 
out for a work of the magnitude of the proposed Inter
state loop without bringing about an unduly severe increase 
in the current burdens which already fall on taxable or 
assessable property. 

Following the foregoing analysis, the commission 
makes the following conclusions relative to choice of 
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<•vitably bring new population, and an attendant increaiie in 
problems, for whose solution further bond issues will be 
needed. The imposition of long-deferred burdens which 
will fall on future generations, who will have abundant 
current burdens of their own, is therefore to be avoided. 

SPECIAL TAXING POWERS ASKED 

In the main the legal section of the report is a plea 
that the commission be empowered with authority to 
levy taxes within the territory affected: 

A study of the portion of this report dealing with the 
physical and financial aspects of the transit situation shows 
that no type of agency now in existence, except that of 

· i;tate authority financed by general state tax or by state 
bond issue, similar to the existing Highway Commission, 
can bring to the problem powers adequate for its solution. 

And yet the problem, despite its magnitude and the large 
territory involved, is essentially a district problem, in which 
other portions of the state have naturally either no interest 
at all, or, if we bear in mind the rapidly growing Cam
den metropolitan section at best so slight an interest as 
to make the proposal of state-wide authority supported by 
the contribution of the whole state, whether in the form 
of direct tax or of bonds, one which must seem obnoxious 
1.o the voters of those parts and therefore, quite naturally 
and properly, one which, except under unusual conditions, 
would scarcely receive the support of the senators and 
assemblymen from those counties. . . . Many commis
sions have been granted assessing powers, and this has 
been upheld not only in state courts but in the broadcast 
terms by the federal Supreme Court as in no way violating 
the due process and equal protection clauses of the federal 
Constitution. 
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Air Equipment Tested 
Place on Cars 

. 
Ill 

Thorough Testing of Triple Valves, Motorman's Valves, 
Brake Cylinders, Feed Valves and Other Parts by 

lUeans of a New Test Rack Has Eliminated 
Many Troubles on the Cars of the 

Indiana Service Corporation 

BY ARTHUR W. REDDERSEN 
Superintendent of Motive Power Indiana Service Corporation, 

Fort \Vayne, Ind. 

EACH piece of air apparatus used on either city or 
interurban cars of the Indiana Service Corporation 

is given a thorough test by means of an air brake test 
rack, recently completed and installed as a part of the 
equipment of the Spy Run shops at Fort Wayne. The 
air supply for operating the rack is furnished 
by a 225-ft. shop compressor, located in the 
basement. Air lines from this run to the rack 
and also to the various shop pits for careful 
testing of the equipment in place on the cars. 
Where desirable, equipment may also be re
moved and taken to the rack for testing. 

The top of the bench on which the various 

Space on Top of the Bench Around the 
Teet Rack Provides a Convenient Place 
for Toole \\'hen l\laklng Adjustments 

pieces of air brake test equipment is installed is 14 ft. 
long, 46 in. wide and 36 in. above the floor. In the center 
is a framework built up of 2!-in. x H-in. angles. It is 
11 ft. ·4 in. long, 18 in. high and 14 in. wide. This is 
bolted to the top of the bench and braced at each end 
so as to leave 16 in. of bench space all the way around, 
providing a convenient place for tools when testing and 
making adjustments. All pipe brackets are mounted 
on the framework, with the necessary cut-out cocks 

located in the pipe lines between the brackets and 
top of the bench. 

A brake-pipe line is run in the basement of the shop 
to the tracks where box cars and all non-eompressor 
car repair work is done, so that after the brake rigging 
has been overhauled and the triple valves and brake 
cylinders cleaned and lubricated a test is given for 
piston travel before the car is again returned to service. 

A brake cylinder located under the bench is operated 
when any triple or brake valve is being tested, unless 
this cylinder is cut out by clo!)ing the double cut-out 
cock above the bench. A yoke is attached to the non
pressure head of the brake cylinder so that by dropping 
in blocks of various thicknesses any given piston travel 
may be obtained and the result indicated on the brake 
cylinder gage. 

Automatic engineer valves and triple valves, are tested 

The Urnke Cylinder Inetalle<I Underneatl, 
the Bench 18 Provided with Block• so 
that Different Length Platon Travel Con 
Ile Obtnlne<l, 

on one side of the rack. Feed valves, govern
ors, safety valves, iong ringers, door engines. 
low-pressure city brake valves and emergency 

valves are connected in with the straight air brakes 
and are tested on the opposite side of the rack. An 
H-2 triple valve application test is provided by con

necting the brake pipe to atmosphere through a ~-in. 
pipe which runs above the bench with a cut-out cock on 
the end. The cut-out cock is plugged at one opening. 
The plug is drilled with a hole of the proper size so that 
the brake pipe pressure is reduced from 70 lb. to 50 lb. in 
ten seconds when the cut-out cock is open. Two duplex 
and six single-pointer test gages are used on the rack, 
each mounted so as to be in the operator's direct range 
of vision while tests are made. 

Following are some of the troubles that have been 
overcome through the building of the rack: 

Previous to the installation and use of the present 
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careful testing methods frequently a triple valve would 
be removed from a car on account of a defective slide 
valve. Either the inspector would fail to mark the 
cause of removal or the tag would become destroyed 
before the triple valve arrived at the repairman's bench. 
The repairman, not being able to detect the defective 
slide valve, would clean the valve and mark it O.K. 
An inspector would again put_ the triple valve on a car, 
only to find that the slide valve was defective. This 
often necessitated going to the shop for another triple 
valve and caused delay to the train as well as unneces
sary expense in getting proper equipment to make the 
car pass the test. 

Since the installation of the test rack, triple valves 
are given a test after cleaning. Those found to have 
defective slide valves are sent to the factory for a 
general overhauling. After being cleaned all feed 
valves are given a rack test and.a code test, as recom
mended by the Westinghouse Air Brake Company. If 
they do not pass this test, they are also sent to the 
factory for general overhauling. 

The rack has been arranged so that it can be used 
for instruction, as well as for testing purposes. Motor
men being instructed on car equipment can thus be 
shown what actually happens in addition to obtaining 
explanations of the various operations. These include 
particularly the time required to charge the auxiliary 
reservoirs after a train has been made up and the 
importance of waiting until all auxiliary reservoirs 
are charged before attempting to make a terminal brake 
test. Motormen are also shown that when making a 
brake application it is useless to reduce the brake pipe 
pressure below the point of equalization. The impor
tance of stopping the brake pipe reduction when the 
point of equalization has been reached is explained. 
This instruction has proved very beneficial. 

The Readers' Forum 
~,111 

Extensive Rehabilitation Programme Planned 
by South Carolina Power Company 

CHARLESTON, s. c., Jan. 22, 1927. 
To the Editor: 

An extensive program of improvement and modern
ization has been mapped out for the railway department 
of the South Cai:olina Power Company. This includes 
track renewals, the substitution of improved rolling 
stock for worn-out or obsolete equipment, and an adver
tising campaign to "sell rides" in connection with the 
improvements. 

It has been recommended that all cars in regular serv
ice be equipped with comfortable, upholstered seats and 
with floor covering. All cars will be painted in our' new 
standard color, a bright orange, and instead of being 
lettered will carry a distinctive insignia emblematic of 
the company. 

It is our opinion that by furnishing the public eco
nomical, safe and dependable service, and keeping that 
picture prominently before their eyes, we can increase 
our gross revenue to such an extent that with the at
tendant economies in operation, we can finally pull a 
mighty sick patient out of the hospital. 

H. BIGELOW, 
Superintendent of Railway. 

• 

Careful Inspection Program Gives 
Good Results 

PHILADELPHIA RAPID TRANSIT COMPANY 
PHILADELPHIA, PA., J~n. 20, 1927. 

To the Editor: 
Before the present one-man, two-man, front-entrance, 

center-exit'cars were adopted as standard on the Phila
delphia Rapid Transit Company lines a very thorough 
study was made of the operating requirements in this 
city. The variety of transportation requirements led us 
to - believe that a car of the maximum flexibility was 
necessary for our purpose, and we feel that our present 
type is the best which has yet been developed to fulfill 
our needs. Our fare collection system was also devel
oped from a standpoint of giving the maximum of 
adaptability to all our service requirements. It is pos
sible to operate one of our standard cars over any of 
our surface lines and in the surface car subway on 
Market Street. We will probably continue to stand
ardize on this car design until some later development 
appears which will prove even more desirable for use 
in our co-ordinated transportation system. 

It is true that we have not placed a great deal of 
emphasis upon interior fittings which approximate the 
luxurious. Deep spring seats with leather upholstery 
have doubtless proved very satisfactory in many appli
cations, but we have thus far found it expedient to 
retain the wooden seats, both lengthwise and crosswise. 

• Great care is manifested at all times, however, to keep 
the cars thoroughly clean and attractive, both inside 
and out. We have adopted a very positive schedule for 
car cleaning and inspection, and as a result we have 
succeeded in reducing our electrical and mechanical 
failures from a total of 15,035 iri 1921 to 2,102 in 1926. 

To obtain this gratifying result the following sched
ule for car cleaning and inspection has been adopted: 

Daily-The interiors of the cars are washed thoroughly 
with a solution consisting of one part disinfectant to fifteen 
parts of water. 

Weekly-The interiors of the cars are cleaned thoroughly 
and the exteriors are given a complete washing. 

500 Car-Miles-At the end of this period, the so-called 
"A" inspection is given to the cars. This consists of a 
careful mechanical inspection of fundamental brake equip
ment, control equipment and current collection equipment. 

2,500 Car-Miles-After this interval the car is given 
both an "A" and "B" inspection. The "A" inspection was 
described above. The "B" inspection consists in giving 
the cars a thorough lubrication of the controls, motors, 
compressors, etc. 

7,500 Car-Miles-At this time the cars receive a com
plete electrical and mechanical inspection which covers all 
operating parts of the cars. 

00,000 Car-Miles-When this limit is reached every car 
is completely overhauled and sent through the paint shop. 

Not only has this system succeeded in reducing the 
street failures to a remarkable extent but it has also 
had a very favorable reaction from the public. Fre
quent comments are heard on the cleanliness and well
painted appearance of the surface cars, and we find 
that our conductors and motormen react very favorably 
to public appreciation shown for presentable rolling 
stock. · The cost of cleaning and painting cars is after 
all but a small price to pay for the gratifying returns in 
public good will and in improved morale which is bound 
to follow, and this does not take account of the material 
savings in maintenance expenditures which result from 
reduced street failures. G. H. STIER, 

Superintendent Rolling Stock and Buildings . 
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_Adventures of 

Old Man Trouble on the Hicksville Railway 

The 
Electric Car 

Is Not an 
Aquatic 
Animal 

Air reservoirs should be 
drained often in cold 
weather and hand brakes 
should be tested on every 
trip. Dry reservoirs and 
pipmg constitute the 
surest way of avoiding 
freeze -ups. 

ELECTR IC R AILW.\Y JOURNAL will be 
glad to furnish pres~ proofs of 
this page free of charge for post
ing on bulletin boards and will 
supply electrotypes of this series at 
cost for use in company publications. 
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Maintenance Notes 

W eel<ly Washing Keeps 
Cars Attractive 
BY A. F. REXROTH 

)laster lllechanic Harrisburg Railways, 
Harrisburg, Pa. 

BELIEVING that clean cars are 
one of the greatest inducements 

to ride, the Harrisburg Railways, 
Harrisburg, Pa., devotes particular 
attention to car washing. Cars are 
scrubbed and washed with soap every 
seven to ten days and a more general 
and thorough scouring and cleaning 
are given once a year. In the general 
cleaning Wyandotte detergent is 
used. 

This is a scouring preparation 

Th" Lhtht Part of th<' Pant'I ha• Jn•t n .... n 
('leaned. The Henu1lnlng Part, of thf' 

('ar IN In Its Original Condition 

somewhat like pumice. From 8 lb. 
to 10 lb. of this preparation is used 
to about 8 gal. of hot water. This 
quantity will clean and scour a 48-ft. 
car inside and out. An accompany
ing illustration shows a car as it is 
being scoured by this process. A 
marked contrast is shown in the car 
portion which has been washed and 
that which has not as yet received 
the treatment. 

The keeping of cars clean and at
tractive has been facilitated some
what by the use of the enamel sys
tem of car painting that was adopted 
some time ago to replace the paint 
and varnish system. Cars now re
ceive two coats of enamel, which is 
the equivalent of a three - color 
paint job. 

Be Wise, Systematize, 
Open yom· eyes, Modernize 
And thus Economize. 

"Join the K.K.K.'s" 
"Keep Kars Klean" 

This enamel is placed over the 
old paint and a good job is obtained. 
After a car has been newly enameled 
a record is placed immediately under 
the water table showing the date and 
kind of job done. Thus the designa-

tion "E-1-15-27" would show that an 
enamel job was done on the car on 
Jan. 15, 1927. 

The second time that a car is 
brought in for ·refinishing by the 
enamel system it is given but one 
coat of enamel and is then restriped 
and relettered. By this method cars 
are kept in attractive condition with
out great expense. 

Receptacle for Scaff old Plank Storage 

IT IS a common occurrence for the 
paint shop organizations to be an

·noyed and their work retarded when 
men of other departments remove 
scaffolding planks from the paint 
shop and utilize them for other pur
poses. This was particularly true 
in the shop of the Washington, 
Baltimore & Annapolis Electric Rail
road, Academy Junction, Md. To 
overcome this objectionable condition 
and assure the painters that the 
planks would always be at hand when 
required, George Watts, foreman 
painter, designed and built a recep
tacle for the storage of the scaffold
:qg planks which has not only 
permitted uniform and neat stor
age but provided a means for locking 
them securely to prevent removal. 

There are two g-in. x 2!-in. bar
st'eel U-shaped frames, each with a 
piece of 1-in. round bar riveted at 
the center of the bottom. A g-in. x 

3-in. flat steel strap slips in suitable 
holes in the uprights and provides a 
means of padlocking. Each plank 
has a H-in. hole bored in the center 
about 12 in. from either end. The 
·planks are impaled in the upright. 
posts. · After the clamp is placed in 
position and locked it is impossible 
to remove any of these planks unless 
the padlock or other parts are de
stroyed. Planks not in use during 
the day are kept locked and the key 
is retained by the foreman of the 
paint shop. At the close of the day 
all planks are returned to their 
receptacles and locked. 

This method has resulted in elim
inating paint shop delays. The 
planks are always at hand when re
quired. Accidents caused by' break
age have been reduced since the 
planks are not being used for pur
poses for which they were not 
designed. 
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Saw Belt Driven by Air 
Compressor Motor 

INDIVIDUAL electric drive for a 
circular swing saw has been pro

vided in the shop of the Lackawanna 
& Wyoming Valley Railroad, Scran
ton, Pa., through the utilization of 
an air compressor motor. This 
motor is suspended from the side 
wall directly above the saw by means 
of strong, rigid brackets and is 

Circular Swing Saw Belt Driven by nn 
Air Compressor 

belted through a countershaft. All 
of the shop requirements for this 
class of work are easily handled by 
this unit. 

Utilize the PEP in the uPkEeP 
of your equipment. 

Pull-in Cla"ssifications 
Corrected 

IN THE table published on page 250 
of the issue of Feb. 5 giving a 

comparative statement of car pull
ins for the year 1926 as reported by 
the Electric Railway Association of 
Equipment Men, Southern Prop
erties, the headings "Not chargeable 
to carhouse" and "Chargeable to car
house" were reversed. The lower 
table should have carried the first 
heading and the upper table the 
second heading. 

Dick Prescott Considers 
Shop Policy 

And Reaches a Conclusion 

DlCK PRESCOTT, assistant shop 
superintendent of the Consolidated 
Railway & Light Company, spent 

considerable time studyiog the design of 
the springs used by the company for 
replacements on various types of trucks. 
Following his investigation of the use of 
wood blocks to compensate for sagged 
springs he found that the practice of 
ordering replacement springs by sample 
had led to considerable variation in the 
materials obtained, with consequent un
satisfactory perfo"rmance in service. 

Study of the subject led him to a care
ful check of the operating loads on 
various types of equipment in service, 
and finally to the preparation of a series 
of drawings and specifications covering 
the types of springs needed for replace
ment purposes on each series of equip
ment. 

"Here," concluded Dick, "is the kind 
of work that should be done by the 
engineering forces in a maintenance 
organization." 

This particular subject was one to 
which Dick Prescott had devoted con
siderable thought. He had found in the 
Consolidated shop a general tendency to 
manufacture many parts, which he be- , 
lieved could better be obtained from 
regular manufacturers. True, there were 
machines and men available, and the 
manufacture of parts tended to give the 
shop a better ·load factor. So there had 
always existed a question as to just 
what constituted a sound shop policy in 
regard to the manufacture of parts. 
With the development of an engineering 
offce in the shop there was an even 
greater tendency than formerly toward 
manufacturing activity. · 

Dick had established a clearly defined 
policy in his own mind. "The question 
of delivery is one of the important 
factors in drawing the line between 
manufacture and purchase," he cnn
cluded. "Here again the stores and 
purchasing departments are important 
elements. We have a tendency to order 

replacements in ridiculously small quan
tities, and unquestionably this habit 
affects both the matter of delivery and 
cost. Careful checking of inventories 
and renewal parts consumption per year; 
closer co-operation between the shop, 
storeroom and purchasing department, 
and adoption of a general policy of buy
ing all parts possible, even when there 
is a slight price shade in favor of 
home manufacture, would improve our 
situation." 

His study also led to the conviction 
that it was hard to obtain the actual 
cost of manufactured parts and that the 
factors of quality and uniformity were 
sometimes stretched in favor of the 
shop's own output. But despite all this, 
he felt that there was an even more 
important reason for avoiding home
made manufacture as much as possible. 
"A railway shop," he concluded, "is 
primarily a maintenance organization. 
Its resources should be devoted to the 
improvement of maintenance practices 
and not to the manufacture of items that 
can he purchased from reliable manu
facturers. An organization which de
votes itself to the manufacture of a 
wide variety of parts does not give the 
attention which is needed to improving 
maintenance procedure and methods. 
This .affects particularly the men in 
supervisory or technical positions. When 
the shop becomes a manufacturing 
organization, it attracts the major at
tention of the men in key positions, 
from the head of the department down. 
For that reason, attention which should 
be devoted to the primary problems of 
maintenance is diverted elsewhere, and 
the principal function of the mechanical 
department is left very much to drift, 
while the problems of manufacture 
absorb attention." 

Dick was so impressed with the sound
ness of these views that he undertook 
the preparation of a report on this sub
ject to the company's operating staff for 
Tom Mnllaney's signature. 
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Rack for Storage of Light Bar Steel 
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Rack Installetl In Norfolk )lochloe Shop of the Ylrglni& Electric & P,ower Compnny 
for S tornge of Light Ilar Steel 

BELIEVING that the appearance 
of a machine shop floor refleeted 

the character of the work being per
formed, Master Mechanic T. W. 
Madison of the Virginia Erectric & 
Power Company, Norfolk, Va., de
signed and erected a compact rack 
in the machine shop for the storage 
of assorted light bar steel. Prior to 
the erection of this rack, this ma
terial was scattered around the floor 

of the machine shop, creating a very 
untidy appearance. 

This rack is constructed of four 
L-shaped T sections spaced 4 ft. 2 in. 
centers and bolted to the floor. These 
T's are reinforced at the top by a 
H-in. round steel bar 12 ft. 9 in. long 
passing through and welded to the 
web, about 1 ½ in. from the top. A 
piece of T-bar 10 in. long welded to 
the end of another 40 in. long forms 

I 

the L-shaped support. Five L
shaped !-in. diameter rods, 5¾ in. 
long, spaced 5! in. centers, form the 
members for the support of the 
stored material. These supports are 
inserted in holes drilled in the web 
of the T's and welded. 

This rack occupies very little floor 
space. It has been found very effec
tive for the storage of this material 
and has assisted in maintaining a 
better shop floor appearance. 

Axle-Bearing Flange Fitted 
to Truck 

BECAUSE narrow-gage trucks are 
used on the Los Angeles Railway 

cars, there is no axle collar against 
which the axle bearing can be fitted. 
As a result it is necessary to fit the 
axle bearing flange to the gear on 
one side and wheel on the other, 
allowing the proper clearance. 

In the truck shop, the motor is 
swung into its place, the pinion 
aligned with the gear, and then the 
gear end axle - bearing flange is 
trimmed to allow approximately 3'2-in. 
clearance between it and the gear. 
The other axle-bearing flange is 
trimmed to allow n-in. clearance be
tween it and the wheel at the com
mutator end of the motor. The size 
of each bearing flange is determined 
by calipering the space between the 
motor shell and the wheel or gear, 
as the case may be. 

A machine to cut the flange of 
the bearing has been constructed and 

A )ln<'hlne )lnonl-t'<l on a l'nst lo Los Angeles Railway 
Truek Shop Trims Off' the I,'Jnnge Face of Axle Bear
Ing to Olvo It tho Proper Cleurnnce In the Narrow
Gage Trur::k 

Close Qonrters In Nnrr<>w-Ooge Trucks Elimlnntes the Possibility of an 
Axle Collnr. The Axlo-Bcarlng Flange Pits Ag&lnst the Gear at the 
Gear Eod of the l\Iotor nnd Agnlnst tbo ,vhccl at the Commutator End. 
A Cloarance of Approximately n In. Is All.owed 
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is mounted on a workbench in the feed is automatic, the tool arm being 
truck shop. It consists of a clamp- moved out of the spindle head by a 
ing device for holding the two halves feed screw, actuated by a five
of the bearing and a U-shaped frame pointed star pick-up, which on each 
which has a spindle carrying the cut- revolution of the spindle strikes a 
ting tool at the end of an arm. The lug, advancing it one point. A bin 
spindle is turned by hand through a below the machine catches the waste 
single reduction spur gearing. One metal, which is later reclaimed and 
of the illustrations shows the con- put back into the babbitt pouring 
struction of this machine. The cross pot. 

Double Catenary Insures Service 

DOUBLE catenary suspension 
with a double trolley arranged 

as independent supply for panto
graph operation is being installed by 
the Key System Transit Company, 

Messenger 
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Oakland, Cal., on the 3½-mile double
track pier route between the mole, 
where the ferryboats connect with 
the cars, and the mainland at Oak
land. This installation is entirely of 
copper and bronze. It replaces sev
eral types of overhead suspension 
used on this route, which is the 
bottleneck of the entire Key Route 
System. Failure of the overhead on 
this section of right-of-way means 
paralyzing the entire system. There
fore, it was decided to make the 
overhead construction of the best 
possible type and in duplicate so that 
mechanical failure of one line would 
not interfere with service. 

even spacing in the same span. The 
roller of the pantograph makes con
tact with both trolley wires, and as 
a result the mechanical failure of 
one does not permit the roller to fly 

Type of Trolley Hanger and Clamp l\Iade nf 
Bronze ""hkh " 'Ill nc Used In Douhl.
Catennry Construction on Pl.-r Lin" of 
J{ey Sy• le1n Tran•lt Company. U•P of 
Bronze Is Xeeessltated by l"r<'senc.- of 
Snit .\Ir nnd Sewer Onsf's 

up into the overhead. The two 
trolley wires and suspensions are 
tied together electrically. 

This type of construction, using 
bronze, is made necessary by the 
climatic conditions. Salt air and the 
sewer gas encountered, particularly 
on the flats, cause excessive corrosion 
of any metal other than bronze or 
copper. The old overhead line, with 
galvanized messenger and hangers, 
has only seen service for a few years, 
but now is considered unsafe for 
operation. 

Urnkf'I UP1tmH thnt Arr \\"orn ""hrre lht' 
l"ull Jtnd• ,\r e Atla<'ht'1l ,\re• Built U11 

by Oxyae.-tylene Gas " "c-ld ln&' 

Welding Brake Beams to 
Make Good as New 

BRAKE beams on all types of cars 
become worn at points where the 

pull rods are attached. The practice 
of the Grand Rapids Railway, Grand 
Rapids, Mich., is to build up the 
worn surfaces, fill in the holes and 
when redrilled the beams are as 
good as new. 

Some of these are found to be 
worn to a depth of g in. The weld
ing work is done with an oxy
acetylene outfit and a welder can 
build up and fill in the holes of a 
brake beam in half an hour. Ac
companying illustrations show where 
the wear takes place and a beam 
which has been repaired. This 
method of repair has proved effe~
tive in reducing noise. 

The new trolley suspension is of 
the catenary type with a ~-in. com
position bron~e messenger support
ing by bronze straps a No. 0000 
P1rnno-electric trolley wire. 'fhe 
straps are of ~ x s-in. special bronze, 
fastened by bronze carriage bolts, 
lock washer and hexagonal nut to a 
trolley clamp which is designed for 
either wheel or pantograph opera
tion. The two trolley wires of this 
construction are spaced approxi
mately 6 in. apart, with the hanger 
spacing staggered to give odd and Brake Ileum R.-palrc-cl hy W.-lcllng RPR<h" lnr lnotnllallon on Car 
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111~1 
New Equipment Available 

I 

time, preferably when the equipment 

Ill! 

is overhauled. Old switch units 
should be dismantled and serviceable 

. . parts placed in stock to be used to 

Small Size Electric Drill 

BALL bearings and a removable 
gear on the armature shaft are 

features of an electric drill of ¼-in. 
capacity placed on the market by the 
Hisey-Wolf Machine Company, Cin
cinnati. Ohio. The gearing is made 
of high grade steel, electrically heat 
treated. The compound gear shaft is 
supported with bearings at each end. 

The chuck spindle is hardened and 
ground and automatically lubricated 

dissipation of the heat of the arc. 
The use of the type 480 mechanism 
results in less frictional wear on the 
contacts, less burning of the contacts, 
arc horns and arc chutes and the 
practical elimination of.finger spring 
breakage. - - -

The new arc chutes are built up 
of asbestos lumber with sides and 
blocks made from a special arc
resisting molded material. The arc 
blocks are shaped so that they re. 
duce the possibility of arc gases en-

l1n1>ro,·ed Construet1on of Xew l-In 
Unl\"<'rsal Ilrlll 

through the gearcase. Brush-holders 
are provided with adjustable spring 
tension. mounted as a separate unit 
on a Bakelite yoke. The end handle 
cover is a rugged casting carrying all 
pressure applied and is independent 
of the motor and its bearings. This 
arrangement relieves them of all 
strain and also affords convenient 
access to the carbon brushes for ad
justment or renewal. 

Repairs made in time. save pull
ins from the line. 

Improved Unit Switch 
Construction 

By THE application of the type 
480 mechanism to the 272 switch 

unit, which was made possible by 
the development of new arc chutes, 
operators are given the advantages 
of more modern construction in unit 
switches manufactured by the West
inghouse Electric & Manufacturing 
Company, Pittsburgh, Pa. 

tering the switch mechanism. The 
complete arc chute is fastened in the 
switch box by one wing bolt, which 
permits removal with minimum 
effort. 

In replacing old switch units, it 
is recommended that those in an en
tire group be replaced at the same 

maintain the type 272 switch units 
which have not been modernized. As 
the stock of the old parts becomes 
low, additional equipment should be 
changed over. This permits modern
ization with the least confusion and 
lowest cost to the operator. 

Welded Steel Shapes Used 
in Welding Framework 

SUBSTITUTION of welded struc
tural steel to replace gray iron 

castings for the 300-amp. "Stable
Arc" welder has just been announced 
by the Lincoln Electric Company; 
Cleveland, Ohio. The motor and 
generator end rings, brackets and 
connecting rings are all made of 
structural angles rolled up into the 
proper shapes and welded together. 
The feet of the motor-generator set 
are made of drop forgings. The 
truck wheels are of T-sections rolled 
on a special machine. The hub of 
the wheel is made of steel tubing. 
Control panels are usually made of 
slate or special non-metallic com
pounds, but the panel of the new ma
chine is made of sheet steel welded 
together and welded to the supports. 

The underlying idea in the adop
tion of this construction for the new 
welder is to meet the severe condi
tions which portable welding equip
ment must withstand. It is claimed 
that use of the steel construction, 
which will bend rather than break, 
reduces the liability of failure. 

The design of the type 480 
mechanism is such that the contacts 
close with a rolling motion which 
eliminates w1pmg action. This 
mechanism uses a contact spring 
worked at a low fiber stress. The 
switch arm gives the mechanism bet
ter protection from arc gases and 
cast copper arc horns with a large 
cross-section of metal provide better New \\',.!ding J•:qul1nnent J•:m1,loys Structural Rfrel In Plaet' of Iron Casllngs 
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Association News & Disc·ussions 

Central Master· Mechanics Meet in Toledo 
Busy One-Day Session Devoted to Discussion of Brakes, . Perfection of 

Standard Freight Car Specifications and Other Matters 
Which Would Facilitate Interchange of Equipment 

PROGRESS in the work of bringing a stationary disk, magnetically at
about greater uniformity of practice tracted to it; (3) the track brake, in 

among interurban roads in the C.E.R.A. which an electro-magnetically actuated 
territory was made at a meeting of shoe acts on the rail and is at the same 
the Central Electric Railway Master time mechanically connected to wheel 
Mechanics' Association held in Toledo, shoes through a system of levers. 
Ohio, on Feb. 2, immediately preced- In practically all former installations, 
ing the meeting of the parent associa- both in this country and abroad, cur
tion. Various phases of the work being rent for energizing the magnets has 
done by this body to facilitate the in- been taken from the car motors acting 
terchange of freight equipment among as generators. This method of deriv
the interurban lines in the central ing the power, according to Mr. Ives, 
association territory were taken up for afforded the outstanding advantage of 
progress reports, discussion and fur- the m~gnetic br~ke; i.e., the retarding 
ther development. Car builders' repre- force 1s automatically decreased as the 
sentatives were present to discuss with · speed of the car is reduced, thereby 
the entire group questions in connec- compensating for the increase in the 
tion with the design and construction coefficient of friction as the car speed 
of the standard interurban box car, declines. This characteristic tends 
which was one of the early important toward uniform retardation without re
accomplishments resulting from the quiring any speci~I skill on. the part of 
work carried on .since the organization the operator. On the other hand, the 
of this association. speaker held that the additional ap-

Crowded into the short space of a ~aratus required and the additional 
single day's session was a combination size ot motor needed represented inher
program consisting of papers by manu- e!1t d1sadva!1tages of most former de
facturers' experts on subjects of direct s1g~s. . Resistance banks were needed 

· interest to the equipment men, a con- !o hm1t the c~rrent to the brakes dur
ference and discussion on the work of mg the brakmg controller operations. 
standing committees and the customary Furthermore, when the car reached a 
inspection trip through the shops of the stop ,:1nd. the motor armatures stopped 
home company, in this case the Com- rotatmg it was necessary to utilize the 
munity Traction Company of Toledo. 
Air brake design and maintenance prac
tices were covered in a paper on this 
subject by W. C. Horner of the West
inghouse Air Brake Company. This 
formed the basis for considerable dis
cussion of brake inspection and main
tenance methods. At the request of 
the association, this paper will be 
printed in complete form in an early 
issue of ELECTRIC RAILWAY JOURNAL 
so that it may be made available to all 
mechanical men interested in the sub
ject. 

AIR-MAGNETIC BRAKES DISCUSSED 
Another subject which aroused a 

great deal of interest and discussion 
was that of air-magnetic brakes, which 
was presented by C. V. Ives of the 
General Electric Company. He cov
ered particularly the form of brake 
developed co-operatively by the Buffalo 
& Erie Railway, the General Electric 
Company and the Cincinnati Car Com
pany. In this design the magnetic 
brake is energized directly from the 
trolley instead of by regeneration of the 
motors. Magnetic brake equipments 
heretofore used, he explained, fall into 
three classes: (1) The solenoid brake, 
in which the armature of a solenoid 
transmits pressure to brake shoes on 
the wheels; (2) the disk brake, in which 
a disk keyed to the axle is retarded by 

COMING MEETINGS 
OF 

Electric Railway and 
Allied Associations 
llfarch 4'-American Electric Rail

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

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

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

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

Jllay 31-Jrme 1-2-Canadian Elec
tric Railway Association, annual con
vention, Winnipeg, Man. 

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

Oct. 3-1-American Electric Rail
way Association. annual convention 
and exhibit, Public Auditorium, 
Cleveland. Ohio. 

hand brakes to keep • the car from 
moving. 

With any form of wheel brakes, the 
rate of retardation is limited by the 
adhesion between the wheels and the 
rail. For that reason, Mr. Ives ex
plained, the combination air-magnetic 
design is a development of value in 
making possible much quicker and 
shorter stops in emergency than are 
possible with air brakes alone. He 
cited the results of tests made on the 
Buffalo & Erie property and published 
in ELECTRIC RAILWAY JOURNAL for 
July 17, 1926, page 96, and Aug. 21, 
1926, page 290. 

USES TROLLEY. CURRENT 

Due to the use of direct trolley cur
rent instead of regeneration from the 
motors, the control of the air-magnetic 
design has been worked out in a very 
simple manner. The design is such 
that the magnetic track brake is auto
matically • brought into play whenever 
an emergency application of the air 
brake is made. It may also be used 
for service stops (at the will of the 
operator) in case of a slippery rail, pro
vided he has first made either a partial 
or full application of the air brake. 
The automatic feature is obtained by 
connecting a relay valve to the auto
matic sanding line of the standard 
safety car devices. This is used as a 
means of actuating the relay valve, 
which in turn admits air from the main 
reservoir to small vertical cylinders 
that push the magnet shoes down on 
the rail. At the same time reservoir 
air is admitted to a pneumatic contac
tor which connects the coils of the mag
net shoes, through a fixed resistance, 
to the line. The service application 
feature is obtained by connecting the 
manual sanding pipe from the M-28 
brake valve to the relay valve through 
a cut-off valve, the latter being open 
only when the straight air application 
pipe is under pressure. In the pipe be
tween the brake valve and the cut-off 
valve a timing element, consisting of a 
small reservoir and vent plug, is in
stalled so that the magnetic brake is 
held on for a predetermined time and 
is then released independently of the 
air brake. In any condition of opera
tion, the magnetic brake is released 
with the release of the air brake. 

Mr. Ives also spoke of the continued 
satisfactory performance of the brakes 
of this type which have been installed 
on the Buffalo & Erie property and 
also on the cars of the Kentucky Trac
tion & Terminal Company. Reports on 
these properties indicate that main
tenance costs up to date have been 
quite low. He said also that operators 
of cars equipped with the new brakes 
are given a sense of security in know
ing that a quick stop can be made in an 
emergency, and that they can ac
curately judge service stops even under 
bad rail conditions. 
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Most of the proceedings during the 
business session consisted of reports of 
standing committees and discussions 
regarding their recommendations. Ques
tions raised by car builders in connec
tion with the specifications for the 
C.E.R.A. standard box cars were the 
subject of careful analysis. Other 
recommendations of the standards com
mittee, of which T. H. Nicholl -is chair
man, occupied a considerable period of 
consideration and discussion. Recom
mendations were made by this com
mittee regarding standards which it 
felt should become American Elec
tric Railway Association Standards 
t<' be included in the Engineering 
Manual of that association. The 
committee also presented for dis
cussion the design of a master inspec
tor's gage and recommended that ar
rangements be made so that a number 
sufficient to provide at least one gage 
for each member property could be 
ordered from a reputable tool manu
facturer in order that all rejections of 
cars passing over foreign lines would 
be in accordance with a standard gage. 
This was felt to be more than worth 
while as a means of avoiding contro
versy because of differences in the 

gages made up individually by the 
various properties. 

New officers elected for the ensuing 
year•were as follows: President, G. R. 
Green, general superintendent Chicago, 
South Bend & Northern Indiana Rail
way; vice-president, F. J. Foote, super
intendent of motive power and equip
ment Indiana, Columbus & Eastern 
Traction Company. Charles Sigler, 
master mechanic Winona Service Com
pany, was elected a new member of the 
executive committee. An invitation of 
the Westinghouse Air Brake Company 
to hold the next meeting of the -associa
tion in Pittsburgh, so as to permit an 
inspection of the air brake plant at 
Wilmerding to be made, was accepted, 
and it was decided to make this a two
day meeting, the exact date to be set 
later. 

The business session adjourned in the 
afternoon for an inspection of the shops 
of the Community Traction Company. 
During the noon-day recess all of the 
visiting master mechanics were enter
tained at luncheon by the local com
pany. General Manager J. F. John
son, Commercial Manager J. A. Greig 
and Master Mechanic W. A. Smith 
acted as hosts. 

Higher Standards of Maintenance Will 
Improve Performance and Reduce Costs* 

Modern Shop Machinery, Higher Grade Workmanship and Closer 
Tolerances Are Needed-Better and l\Iore Reliable Per

formance and Lower Ultimate Costs Will Result 

BY H. S. WILLIAMS 
Assistant Superintendent or Equipment 
Department of Street Railways, D etroit 

newal before they cause difficulty, which 
aims at keeping the equipment in as 
nearly 100 per cel]t physical condition 
as is feasible. This requires foresight 
and regular inspection designed to an
ticipate possible trouble. In other 
word3, let us call this preventive main
tenance. Third, and of almost equal 
importance, is the study of the equip
ment and methods with a view to mak-
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cleanliness or how many will be driven 
away because of its untidy condition. 
In a time \ike the present not only our 
own interest but the good of the com
munities which we serve demands that 
we win over the private automobile 
driver. But how is that possible if the 
seat, say of rattan, is bordered with a 
brownish discoloration and is only pre
sentable where the passengers' clothing 
has cleaned off a part of the car seat; 
if the floor is littered with papers, 
transfer stubs, coin wrappers and dust 
drifts in every corner and out-of-the
way place; if the windows are streaked 
ar.d dirty? It just cannot be done and 
the sooner we stop trying to cut the 
expense of car cleaning to the bone, 
the sooner we will help overcome the 
falling riding habit. 

PREVENTIVE MAINTENANCE REDUCES 
PULL-INS 

As to preventive maintenance, we 
must lay especial stress on this item. 
Probably no one questions the economy 
of the principle. What is needed is 
more extensive use of means now 
within reach. A systematic, thorough, 
periodic overhaul program is or should 
be the goal of every equipment man. 
Failing in this, the next alternative 
seems to be the application of a periodic 
testing of car wiring, motors and all 
electrical equipment with high voltage 
in order that weak spots may be 
broken down at a chosen and opportune 
time. This results in lowered mainte
nance cost and improved service 
through reduced pull-ins. As a specific 
example of the effect of this practice 
upon pull-ins is cited the case of a road 
which adopted this practice in 1924 
after an intensive campaign to reduce 
pull-ins. In this case the reductions 
are almost entirely attributable to the 
detection and repair of potential elec
trical failures before they caused road 
failures. The results are shown in the 
following tabulation: 

COl\lPARISON OF PULL-INS FROM 
POWER CIRCUIT FAILURES AND 

BREAKDOWNS ON HIGH
TENSION TEST 

Pull-Ins per 
Tbol18and Cars 
Car-Miles Cost of Broken 

Due to Power Account Down by 
Circuit 33per Higa-Tension 

Year Failures Car-Mile Test 
1923 0.0647 0.0059 
19H 0. 0478 o. 0044 216 
1925 o. 0257 0.0043 514 
1926 0.0312 o. 0042 1,101 

E LECT RIC railway operations at 
present show the most alert and 

progressive spirit that has been mani
fest in a decade. The mechanical de
partments are feeling this and are de
voting renewed study to maintenance 
problems. But actual improvement 
takes more than a decision by the 
equipment department to adopt higher 
standards; it requires that the idea be 
sold to the management and it is the 
underlying thought in the preparation 
of this paper to assist in this latter 
very necessary detail. The question 
that first arises before the manager is 
cost, and following that is its corollary 
-will the results justify the cost. If 
these two questions can be answered 
properly the result will or should be 
the acceptance of the plan. Higher 
maintenance standards mean slightly 
higher initial cost, but if intelligently 
applied will result in ultimate econo
mies that will wipe out the first cost, 
produce continued savings and help 
give a more salable service to the 
public. 

Pig. 1-l'rogresslvo nearing ,vear. Average 
of Tests of Sixteen Railway lllotor 

It is to be noted in this tabulation 
that there is a slight increase in pull
ins in 1926, which is explained by an 
abnormal storm and flood. The in
creasing number of cars broken down 
by the high-tension test is explained by 
added facilities for making these tests 
and a more strict following out of the 
procedure. It will be seen, however, 
that the added breakdowns shown in 
the last column did not produce a corre
sponding increase in the cost of main
tenance of electrical equipment. 

Let us examine for a moment the 
functions of maintenance. The first 
requirement is to provide for cleaning 
and sanitation, lubrication and adjust
ment of wearing parts. . The second 
function is concerned with the detec
tion of defective parts and their re-

• Abstract or paper presented before 
Central Electric Hallway Association at 
Toledo, Ohio, Feb. 4, 1927. 

Axle Hearings 

ing improvements that will be economi
cally beneficial and that will also 
increase the sales value of the ride. 

It is not my purpose to dwell long 
upon the first element, though it may 
not be amiss to call attention to the 
unquestioned sales value of clean cars. 
People will not ride in dirty cars if 
there is any other means of transporta
tion available. It is regrettable that it 
cannot be shown how many riders will 
be attracted to a car on account of its 

BEARING ABUSE INCREASES COST 

Perhaps one of the most abused ele
ments of a street car is the motor axle 
bearing and there is no one item to 
which higher maintenance standards 
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can be applied to better advantage. 
This is true because the condition of 
t his bearing controls not 011ly its own 
life but that of the motor gears. This 
being a sleeve type bearing, it is ap
parent that if it be maintained at a 
close fit, the only wear to which it will 
be subjected is frictional. So if the 
housing is properly designed to exclude 
dirt and if sufficient lubrication is pro
vided, maximum life of the bearing will 
be obtained. However, if the original 
fit be loo:;e enough to allow radial 
movement, if ever so slight, t he bearing 
is t hen subjected to impact blows which 
are far more destr uctive than the fr ic
tional wear and consequently the rate 
of wear instead of progressing in even 
stages will increase at an accelerated 
rate. To illustrate, it is only necessary 
to compare this hammering action to 
the main or connect ing rod bearings of 
the automobile engine. Every one is 
familiar with the action of these bear
ings and the fact that when well-fitted 
their life is relatively long. But let 
them become worn to the stage where 
hammer is apparent and you know how 
rapidly the wear accelerates to the de
.!>truction point. In order to make a 
definite application of this principle to 
the axle bearing and show exactly what 
happens in actual service on electric 
cars a series of tests has been run 
and accurate measurements have been 
made showing progressive bearing wear. 

Sixteen bearings of the solid bronze 
type were used in the test. The analy
sis of this bearing metal is: Copper, 
79; tin, 8; lead, 8; zinc, 5. The bear
ings were new and were carefully fitted 
in their housings. All of them were 
tightly clamped in position and three 
sets of measurements of inside diam
eters were taken by inside micrometers. 
These measurements were made at 
either end and the center, so that liabil
ity to error was reduced as far as pos
s ible. To secure a range of motor sizes, 
the bearings were divided among 35, 50, 
and 70-hp. motors. At intervals, the 
motors were removed from the cars, 
the bearings clamped back in position 
and the inside diameters mea sured. 
This test has been under way for fifteen 
months, and while it has not been 
finished, sufficient data are available to 
show the tendency of wear and to pre
dict its future trend with reasonable 
assurance. So far as could be deter
mined, th is is the first study that has 
been made of progressive bearing wear 
of motor bearings. A detailed reconl 
of all the data obtained to date would 
needlessly confuse this discussion, so 
the averages have been computed and 
are shown graphically in an accom
panying illustration. Attention is 
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called to the fact that the results from 
the various test bearings are remark
ably consistent. This gives confidence 
that the results shown in the graph 
reproduced on the preceding page can 
be depended on. 

The important deduction from this 
test is the value of bearing mileage 
during the time that the bearing clear
ances are small, or, stated in another 
and more specific way, a bearing wear 
of 0.001 in. in the early stages of bear
ing life will give approximately ten 
times as much mileage as 0.001 in. of 
wear near the end of its life. This 
furnishes proof that loose bearings are 
not economical and that to secure maxi
mum life the original bearing fit must 
be as tight as practicable. · 

Assuming agreement with the prin
ciple that loose bearings are not eco
nomical, what shall be done to mainte
nanee standards to bring a bout greater 
life and economy? First, the outside 
surface of the bearing should be given 
more attention. The bearing should 
receive careful machining , to the end 
that when clamped in position the 
strains of the axle ca p shall be uni
formly distributed and t hat there shall 
be no distortion. Also the clamping 
should produce the s trong vise-like ac
tion that will hold t he bearing tightly 
in the shell and will eliminate depend
ence upon keys or dowels t o keep the 
bearing from turning. Dowels were 
originally designed as loca ting means 
only, although the practice has grad
ually grown into existence of expecting 
them to hold the bearing from turning. 
In fitting of a xle bearings the practice 
should closely approximate the fitting 
of connecting rod bearings of an auto
mobile engine. The cap should have a 
clearance at its bolting lugs and this 
space should be filled w ith laminated 
shims. The intent of this may be under-
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stood better by refer ence to the accom
panying illustration which shows t he 
recommended method of fitting. 

SMALLER CLEARANCES DESIRABLE 

As to the wearing surface of the 
bearing, it is believed that clearances 
may be made smaller wi th profit . To 
do this the bearings must not only be 
individually fitted to the axles, but it is 
contended that the finish fit must be a 
line-reaming operation. If you will 
check the alignment of surfaces of 
newly prepar ed bear ings when clamped 
in pmdtion but without the axle in 
place the necessity of this will be 
readily apparent in most cases. A line
reaming operation is not necessarily a 
difficult nor complicated t hing if prop
erly approached. It is estimated tha t 
it will add not mor e than $1.75 to the 
cost of one motor overhaul while the 
value of added life should run to many 
times this cost. 

Present standards call for an axle
bearing clearance of 0.015 in. t o 0.017 
in. Every thousandth t hat can be saved 
in original fitting means approximat ely 
5,000 miles added to its life. With care
ful machining the clearances may be 
reduced to 0.010, or 0.007 in. Jess than 
present practice. This, it is pr edicted, 
will add 35,000 miles to the bearing life, 
which will certainly justify t he added 
cost of higher standards of machining 
previously mentioned. The next step 
that logically follows is to apply the 
line-reaming operation to armature 
bearings, though the results from this 
will not show results proportionate to 
those obtained from axle bearings. 

BEARING WEAR AFFECTS GEAR LIFE 

As stated previously, bearing wear 
has an important effect upon the life 
of gearing, Loose bearings will super
impose the element of hammer blow 
upon the normal frictional wear in ex
actly the same manner as pointed out 
in the case of axle bearings. A third 
element of wear is injected into the 
case when bearing wear is such as to 
permit a spreading of gear centers, al
though this is the least important 
factor. This is contrary to the com
monly accepted view, but it is a fact 
that if the tooth form is correct and the 
mounting of the gearing is solid, that 
is, that the bearings are not worn, the 
effect of spread centers has little effect 
on the efficiency of the involute gear. 
Of course if the teeth are badly worn, 
another set of conditions is intro
duced and the normal wear will be 
excessive. 

Spreading centers of correct gear~ 
changes the pressure angle. This re
sults in increased tooth and bearing 
pressures and concentration of wear 
over a smaller area of the tooth. To 
show the exact effect of this, the change 
of pressure has been calculated for the 
spur gearing of a modern 35-hp. motor 
with a 20-deg. pressure angle. If the 
bearings on this motor allow the gear 
centers to spread ¼ in. this changes the 
pressure angle but 2.2 per cent. This 
means that tooth pressure and bearing 
pressure due to gears is increased only 
2.2 per cent. This naturally results "in 
increased wear, but the increase is not 
sufficient to cause alarm if bearings are 
tight. Such, however, is not the case 
in practice because t he thing that 
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causes spread centers is worn bearings. 
As in the case of the bearings them
selves, this looseness allows vibration 
and consequent hammer blow on the 
gear teeth with a resultant wear far 
in excess of normal frictional wear. 
The exact loss of life due to the ham
mer bl.ow is difficult of determination. 
It could be evaluated only after a long 
series of practical tests. However, it 
is predicted that the probable wear 
characteristic will resemble the form of 
curve shown in Fig. 1. 

Now let us examine the other side of 
the picture and see what would happen 
to the gear life if the bearings are kept 
tight. Recently an exhaustive investi
gation of gear life was made by the 
University of Illinois. This included 
careful records of progressive wear. 
From the data secured in these tests 
computations have been made to show 
the char acteristic wear ·of gears. Of 
course the tests referred to were not 
made upon railway gears, but the tooth 
form was the same and pressure angles 
used were 14½ deg. and 20 deg. Fig. 3 
shows the results for several combina
tions. From thi;s it will be seen that 
wear occurs rapidly at first but slowly 
toward the end of its life. Just pre
vious to the finish of the test, the wear 
curve shows an abrupt rise. The value 
of these data is to show the tendency 01 
gear tooth wear under good conditions 
or what the characteristic wear will be 
if bearings are kept tight. If bearings 
are loose then the wear curve will not 
flatten off as indicated in the accom
panying diagram, but will continue its 
abrupt rise and probably following the 
rharacteristic of the curve shown in the 
illustration. · 

TIGHT BEARINGS J\1EAN LESS NOISE 

Having sho-wn that it is highly eco
nomical to keep bearings tight, let us 
look at another view of the question. 
We are all endeavoring to reduce noise 
in car operation. Loose bearings and 
worn gears are one of the greatest 
sources of noise, so high maintenance 
standards in these cases will do more 
to eliminate noise than any other single 
line of action. It may be argued that 
as long as we have to depend upon spur 
gearing or a low angle helical gear 
we will have noise. If present methods 
of gear cutting were the only ones in 
sight, this might be admitted, but for
tunately such is not the case. Gearing 
is inherently quiet. It is inaccuracy of 
cutting that makes noise. It is pre
dicted that within two or three years 
we shall be able to secure gears whose 
inaccuracy will be measured in ten 
thousandths of an inch instead of thou
sandths. With the advent of such gear
ing, we shall be able to obtain results 
in quietness hitherto deemed impossible. 
So it behooves us to bring up our 
standards of bearing maintenance to 
such an extent as to take full advan
tage of this perfected gearing when it 
arrives. 

It is manifestly impossible to take 
up all of the details of car maintenance 
to which higher standards may be 
profitably applied. However, the line 
of reasoning developed in the cases 
which have been discussed applies to 
practically all wearing parts. It must 
not be thought that the advantages to 
te 1rnined by the introduction of high"!r 
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standards of maintenance can be ob
tained without cost. Far from it. First, 
it will undoubtedly call for an invest
ment in machinery. If present ma
chines are not in first-class condition 
and capable of doing accurate work 
they will have to .be replaced. Special 
tools will have to be provided. Second, 
and more difficult, the mechanics will 
have to be trained to accommodate 
themselves to the new requirements. 
The ultimate i-avings which are bound 
to accrue will not be apparent until 

considerable time has elapsed. In 
other words, if a car is now overhauled 
on •a basis of eighteen months and by 
improved methods· this period can be 
extended to 24 months the savings 
will not be manifest until the eigh
teenth month. Consequently the adop
tion of such a plan requires foresight, 
confidence and courage. It is unthink
able that we should be content with 
present practices, because that would 
be to assume that perfection has been 
reached. 

Modern Production Me thods May Be 
Applied to Maintenance Work* 

Introd uction of Labor-Saving l\lachines and Time-Saving l\lethods Ar~ 
Por.sible in Many Maintenance Operations-Workm an 

Morale Must Be Built Up to Secure Results 

BY w. T. ROSSELL 
General !llannge1· Pittsburgh Railways 

T RUE economy is what we are 
seeking. Better maintenance or 

less cost, or both, means cash, which 
can be used in any way we see fit. 
There is a close analogy between all 
forms of work. Whether we are main
taining cars or track or overhead lines, 
the underlying principles are the same. 

If we look back ten years, improve
ment in methods is obvious. The same 
will be true ten years hence. We can 
hasten this change, but first we must 
admit honestly to ourselves that our 
present methods are not the best. We 
pride ourselves on the accumulation of 
knowledge the value of which some
times passes as we acquire it. Ex
perience may become an actual burden 
as it is always based on the past, 
whereas we must live and work in the 
future. It is not desired to belittle 
knowledge and experience, but to keep 
them to their proper functions. They 
are tools, nothing more. A machine or 
unit of equipment, crystallizing knowl
edge and experience as it does, becomes 
a liability as soon as further improve
ments are developed. So it is with the 
mind if we fail to seek new ways. 

Some one has said that mental atti
tude is more important than mental 
capacity. Courage to act according to 
our convictions and courage to asume 
full responsibility for our actions is 
needed. Much of our progress is 
necessarily through trial and. error. 
Analyze the maintenance problem
there are five definite parts: Super
visory force, workmen, machinery, ma
terials, design. In addition there is a 
flexible force which pervades the whole. 
It is method or organization and it 
determines and controls. 

MANAGEMENT FIXES THE VIEWPOINT 

The supervisory force includes all 
who do not do the actual work. It is 
obvious that the mental capacity of 
these men from top to bottom is but 
average and is beyond control. Their 
mental attitude, however, can be con
trolled. Justice, opportunity, security, 
ambition, interest, vanity, all play their 

• A bstraet or pape r Pl'Psent~d b~fore Cen-
1 r:i! l"l_ehtrk- Ra
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ilway Asso<'lation, Toledo. 
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parts. Each man has but to recollect 
hb past to understand. Here is the 
part of management. The subject is 
too wide to attempt a complete exposi
tion. Favoritism, nepotism and harsh
ness must go. Each must feel that he 
is judged solely on merit. We must 
''know no difference of race or creed." 
There must be a similarity of oppor
tunity in different departments and 
groups. This is obtained through the 
plant of organization and the method of 
promotion. Wherever we find a posi
tion without opportunity, there we find 
a discontented man. See to it that the 
curve or per cent of opportunity is 
favorable to all. The individual must 
feel that if he performs well his posi
tion is secure. Due consideration must 
be given to the humanities, the ambi
tion, the interest, the vanity of the in
dividual. In a word the morale must 
be high. Here again is the part of 
Planagement. Now, with a high morale, 
we must somehow keep all of these men 
discontented. One of the masters has 
called it divine discontent. 

. Through discontent comes progress. 
They must be discontented with meth
ods and results . They must feel that 
t:ach process can and must be im
proved, that each improvement is but a 
3tep toward a distant goal.· This feel
ing must reach each one and the·utmost 
freedom of thought and discussion must 
prevail. Any man's ideas are worthy 
of respect. 

Each man in the supervisory force 
niust be given a definite part and his 
title should so state. There should 
be no "assistants." An assistant is 
usually either a messenger boy or a 
member of the department office who 
does all the work, depending on the 
nature of his chief. Initiative and 
courage and self-assurance should be 
developed by judging results and not 
separate acts. Fear of criticism by 
superiors is a creeping paralysis which 
stifles all progress. Petty interfer. 
ference will do the same. We must 
recognize and overcome the tendency, 
which all have, to become satisfied, to 
get in a rut, to cease struzgling, to let 
well enough alone. 

In t.he case of norkm:n w~ may 
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expect only the average. But the 
morale may be raised to the heights. 
All that has been said of the super
visory force is equally true of the work
man. See that he understands what 
is being done and why. Encourage and 
praise him if he is doing well and talk 
frankly to him if he is not. Above all, 
see that he has a proper amount of 
work to do and that his work is geared 
to that of others. This gearing of one 
man's work to that of others brings a 
proper pride and feeling of responsi
bility that will cure much indiffer~n~e 
and idling. If work slows down, 1t 1s 
quickly shown who is at fault and how. 

LABOR-SAVING MACHINERY ELIMINATES 
DRUDGERY 

Upon the introduction of labor-sav
ing machinery depends much o:fl our 
hope. The elimination of drudgery and 
the raising of the productivity of 
the individual will come about more 
through the use of ma<:hinery than in 
any other way. Both selfish interest 
and common interest call for the use 
of more and more machinery. 

For proper maintenance results, ma
terials should be of proper quality of 
course, and the utmost care should be 
taken to assure this. Even more im
portant, however, the flow of materials 
to the work should be regular and 
ample. For mass production this is 
essential. An investigation of the 
methods of leaders in manufacturing 
will convince any one of this. A 
shortage even of unimportant items 
may prove very costly. 

In general, we inherit design and 
must make the best of it. It is usually 
very faulty as it is of the past. We 
may cure minor and glaring faults 
slowly, but in general we cannot 
greatly change the equipment on our 
hands. However, we can and should 
call the attention of manufacturers to 
faults. In general, it is the duty of 
manufacturers and not that of opera
tors to improve design. 

i 

ORGANIZATION INCREASES PRODUCTION 

It is through method or organization 
that we may attain what is known .as 
mass production. Its application to 
maintenance differs from its applica
tion to manufacture only because the 
former is partially repetitive and the 
latter is entirely repetitive. This gap 
is bridged by three steps: First, the 
unit to which the repairs are made is 
separated from the whole and then 
dealt with as a complete unit; second, 
pools of assembled units, partially as
sembled units and separate parts are 
maintained and located between each 
work step and the next; third, the re
pair is made rather complete, that is, 
parts are replaced which still have 
some life. 

This last rule covers both small and 
large units and may be called the over
haul method. All of these processes, 
however, still lack som:e of the effi
ciency which may be attained in manu
facturing where exactly the same thing 
is done over and over. 

Now, we have many examples of 
what to do. A spy tells me that the 
Ford plant is well worth investigating. 

Broadly, we are endeavoring to ob
tain satisfactory results with as little 

work as possible. The mechanical 
equation of work is - force X distance = work. It is obvious that the only 
way to decrease work is to decrease 
force or distance or both. Considera
tion will show us that cost of force 
varies greatly and that the equation 
may be restated. Cost of unit of force 
over unit of distance X force X dis
tance = cost of work. 

The cost of a unit of force over a 
unit of distance at once suggests 
cranes, tractors, grinders, and other 
machinery of all sorts. It also intro
duces the economic problems which go 
with the use of machinery, such as its 
utmost use, depreciation, etc. It is 
usually cheaper to apply a greater 
force once than to apply a lesser force 
many times. So we get mass handling 
of material. Specialization is also 
suggested as different grades of labor 
differ in cost. There are ways of re
ducing the amount of force through 
more efficient machines and better lu
brication. Improved methods of using 
levers, wrenches and other ·tools by 
workmen will also reduce this factor. 

The reduction of distance leads the 
way to centralization, specialization 
and routing of work, materials and 
tools. When a workman lifts or sets 
up a tool, performs one operation and 
then goes to something else, the lost 
motion becomes obvious. Examples are 
all about us, and if we have builded 
our organization well and will keep its 
aims high, we cannot fail in our pur
pose of applying modern production 
methods to maintain work. 

Illinois· Associat ion to Meet 
March 17-18 

ILLINOIS Electric Railway men will 
meet jointly with the state gas and 

electric associations at the eighteenth 
annual convention to be held on March 
17 and 18, at the Hotel Abraham Lin
coln, Springfield, Ill. According to an 
announcement by Secretary E. V. 
Prather, the Central and Western Pas
senger Associations have granted re
duced fares-H fare for the round trip 
-over all steam roads in the state, and 
this same reduction has been made by 
the Illinois Traction System. He also 
suggests that hotel reservations be 
made direct with the hotel. 

Papers to be presented ·before the 
electric railway association are as fol
lows: 

"Traffic Regulation and Relation to 
Street Car Operation," by E. J. Mcll
raith, staff engineer Chicago Surface 
Lines. 

"Track Maintenance," by Jonathan 
Wolfe, assistant supervisor of track and 
roadways Chicago Surface Lines. 

"Handling L.C.L. Freight by Truck 
vs. Railroads." 

"Advantages to the Public of One
Man Car Operation in City Service," 
by R. F. Palmblade, manager Peoria 
Railway. 

"Car Construction," by M. J. Oswald, 
sales representative St. Louis Car Com
pany. 

"Bus Maintenance," by H. P. Mac
Donald, superintendent of automotive 
equipment East St. Louis & Suburban 
Railway. 

There will also be two morning joint 

sessions on public relations, finance, 
terminable per mits and public utility 
information. 

Automotive Engineers Discuss 
the Bus 

T HE place of t he motor bus in 
urban transportation was the sub

ject of a meeting held by the Metro
politan Section, Society of Automotive 
Engineers, in New York on the evening 
of Feb. 17. 

Speaking with a background of more 
than five years experience in bus oper
ation, R. N. Graham, manager of rail
ways Pennsylvania-Ohio Edison Com
pany, presented a carefully prepared 
analysis of the part the motor bus 
may be expected to pla,y in the trans
portation scheme of the country. Mr. 
Graham spoke not as a railway man, 
but as a transportation man interested 
in finding the place of each form of 
vehicle which is available for trans
portation purposes. An abstract of his 
talk will be published in next week's 
issue of the JOURNAL. 

Both automotive and electric railway 
men took part in the discussion. Adrian 
Hughes, Jr., manager Baltimore Coach 
Company, said that progressive trans
portation men today have no prejudice 
against the automotive vehicle. If 
there was such prejudice when the bus 
first made its appearance, the speaker 
explained, it was the natural result 
of the unfair conditions under which 
a great many original competitive bus 
lines were started. He held to the 
view that the application of buses as 
a part of the transportation systems 

· of modern cities should be dictated by 
the economics of each situation. He 
said that the study of the matter of 
how best to use the motor bus, and 
the analysis of the factors which de
termine the proper vehicle to use under 
each given set of conditions, is con
sidered by progressive transportation 
men to be one of the major problems of 
the industry. 

Gas-electric drive for buses, effect of 
power brakes on tire wear and one-man 
operation of double-deck vehicles were 
phases of the subject discussed by other 
speakers. 

American 
Association News 

T. & T. Executive 

PROGRESS reports of committee 
chairmen occupied the greater por

tion of the time at the meeting of the 
executive committee of the T. & T. 
Association held in Toledo, Ohio, on 
Feb. 4. R. N. Graham, chairman of the 
committee on bus operation, indicated 
substantial progress· of the work which 
has been undertaken. S. E. Emmons 
reported on the work of the service 
betterment committee, in which much 
new work is being undertaken. In the 
absence of Chairman C. H. Evenson, 
Samuel Riddle reported on the work of 
the traffic and safety committee, which 
is being conducted jointly with the 
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claims association. This committee re
cently reviewed the conditions of the 
Anthony N. Brady Award and agreed 
with Chairman Thomas Fitzgerald of 
the American Association committee on 
a revised set of conditions to be offered 
to the American Association and the 
American Museum of Safety. A sub
committee was appointed to co-operate 
with the electric railway section of the 
National Safety Council in preparing 
a revised classification of accidents. 

President Sullivan appointed two new 
committees. The one on convention 
program consists of W. H. Boyce, 
chairman; Paul Wilson and A. R. 
Myers. In addition to preparing the 
program for the T. & T. Association, 
this committee was also instructed to 
get in touch with President Proctor of 
the Claims Association regarding ar
rangements for a joint session for the 
presentation of the report of the joint 
committee on traffic and safety. 

A committee on subjects for next 
year's work was also appointed, con
sisting of Edward Dana, chairman; 
Samuel Riddle and G. B. Anderson. 
This committee is to consider the 
results of this year's work and make 
recommendations for the work of the 
committees for next year, also taking 
into consideration whether committees 
on entirely new subjects should be ap
pointed and some of the present sub
jects dropped. 

It is planned to have the next meet
ing early in July after the reports of 
the standing committees have been pre
sented. The date and location will be 
announced later. 

President Sullivan appointed a com
mittee on resolutions on the death of 
E. M. Walker, late president of the 
Schenectady Railway. This committee, 
consisting of Paul Wilson, Edward 
Dana and Samuel Riddle, was in
structed to draft suitable resolutions 
and submit them for presentation at 
the convention and inclusion in the 
Proceedings. A letter of appreciation 
from Mrs. Walker for the floral tribute 
sent by members of the committee was 
read. 

Those present were President J. V. 
Sullivan, Edward Dana, W. H. Boyce, 
Samuel Riddle, A. R. Myers of the ex
ecutive committee; Committee Chair
men S. E. Emmons, R. N. Graham, and 
J. W. Welsh and G. C. Hecker. 

Depreciation 

POSTPONEMENT of the Interstate 
Commerce Commission hearing 

scheduled for Feb. 28 on depreciation, 
Docket No. 19157, until May 23, 1927, 
was obtained by Lucius S. Storrs, man
aging director of the American Electric 
Railway Association. This change was 
announced to the sub-committee on de
preciation of the national relations 
committee at a meeting held in New 
York, Feb. 17, 1927. 

Electric railways which report to the 
Interstate Commerce Commission will 
be interested in the course events are 
taking with respect to the impending 
order of the Interstate Commerce Com
mission in the matter of entering an 
order prescribing a system of deprecia
tion accounting for electric railways 
substantially the same as that entered 
recently with respect to depreciation 

charges of steam railroads. Before 
considering the proposed order it was 
the idea of the commission to hold a 
hearing on Feb. 28 at Washington, 
D. C., before Examiner Bunton, at 
which those concerned were to· have an 
opportunity to testify. 

It was decided that the committee 
would present the case of the electric 
railways showing that the situation of 
the industry was essentiaily different 
from either the steam railroads or the 
telephone systems. Only a few of the 
electric interurbans and still fewer city 
systems come under the - Interstate 
Commerce Commission jurisdiction. The 
assumption is, however, that many state 
commissions may follow the example 
of the Interstate Commerce Commis
sion if the national commission should 
promulgate this change in the depre
ciation system. The committee recog
nized the isolated character of electric 
railways. This and the widely differ
ent conditions of finance, earnings, and 
competition with automobiles was con
sidered of such importance that no 
standard rule of depreciation could be 
made effective with justice to all. 

The committee outlined a program 
to collect data and prepare a compre
hensive study of the industry. Obtain
ment of outside counsel to help present 
.the case scheduled for May 23 was 
agreed upon. 

Those of the committee present 
were: J. H. Hanna, chairman; Thomas 
Conway, Jr., F. W. Doolittle, W. F. 
Ham and C. R. Mahan representing 
C. E. Thompson. In addition Charles L. 
Henry, Lucius S. Storrs, J. W. Welsh 
and other members of the association 
staff attended. 

Education 

IMPORTANT plans were approved 
for further development of fore

man training and study of the train
ing of platform men at a meeting 
of the American Association committee 
on education, held at Toledo imme
diately after the annual convention of 
the C.E.R.A. This meeting followed 
correspondence among the comi'littee 
members as to the best procedure for 
the current season and it proved suc
cessful in bringing out constructive 
suggestions. 

In attendance at the meeting were 
these committee members: Edward 
Dana, chairman; H. H. Adams, W. H. 
Boyce, F. H. Miller, H. H. Norris and 
A. J. Sarre. M. B. Lambert was rep
resented by A. B. Gibson and J. A. 
Dewhurst by Charles Gordon. Guests 
present by invitation included J. W. 
Colton, Prof. D. D. Ewing, E. P. Wal
ler and Adolph Schlesinger, a11 of 
whom have shown keen interest in the 
work of the committee. 

Discussion on the foreman-confer
ence movement showed a lively interest 
on the part of railway managers and 
the need for some definite plan for 
training foreman-conference leaders. 
The series of conferences preceding the 
demonstration at Clevelahd was be
lieved to be a step in this direction. 
The subject is so large, however, that 
it was referred to a sub-committee, as 
follows: Mr. Dewhurst, chairman, and 
Messrs. Lambert, Boyce and Sarre. 
This committee will consider all possi-

ble methods of training, including the 
holding of a series of training confer
ences at the Cleveland convention this 
year. If such a series is planned it is 
understood that the sessions will occupy 
only a half day each. 

·The training of transportation em
ployees was taken up in some detail, 
with the result that a sub-committee 
on this subject was appointed also. 
Dr. Rowland will be chairman, and 
Messrs. McCants, Adams and Hyatt 
will complete the committee. This com
mittee will report on the general situa
tion in this field with the possibilities 
of effective work in the field by the 
committee. 

A third sub-committee was appointed 
to bring about greater publicity for 
the educational work of electric rail
ways. The committee comprises Mr. 
Norris, chairman, and Messrs. Boyce, 
Dewhurst and Burke. 

It was deemed necessary this year to 
send out a questionnaire to gather 
facts on educational activities in the 
industry, but this will be so worded as 
to call for a minimum of time in the 
compilation of the replies. The com
mittee will also bring up to date the 
bibliography on educational work 
which formed an appendix to the re
port for last year. 

In the interest of conservation of 
time and energy at the disposal of the 
committee it was decided to omit the 
educational exhibit at the 1927 conven
tion and to concentrate upon the phases 
of the work assigned to the sub-com
mittees named. As a guide to future 
activities a chart will be prepared 
showing the ramifications of educa
tional and training work on an electric 
railway property. Thus the committee 
this year and later will have a guide 
by which to prepare its plans, taking 
up at one time only those lines of work 
that are timely and promising. 

Bus Operation 

G ENERAL discussion of various 
phases of operation was partici

pated in by the members of the com
mittee on bus operation of the T. & T. 
Association at its meeting held in 
Toledo, Ohio, on Feb. 3. A check-up 
was made of the replies to the ques
tionnaire which was sent to 51 compa
nies. It was found that ' nineteen com

•panies had been heard from. It wars 
decided that the chairman would follow 
up the members responsible and at
tempt to get the data all in within the 
next two weeks. 

Progress was reported by the sub
committee chairmen on the four sub
jects which are being studied. Much 
of the work is awaiting the tabulation 
of material from the questionnaires. 

It was decided to hold the third meet
ing of the committee in Chicago, Ill., 
on April 8 at 9 a.m. Central Standard 
time, the meeting place to be arranged 
for by B. W. Arnold. 

Those present at the meeting were 
Sponsors Paul E. Wilson and A. R. 
Myers, Chairman R. N. Graham, D. L. 
Fenne11, S. W. Greenland, M. L. Harry, 
Adrian Hughes, Jr., D. S. Mackay, 
Thomas Noonan and D. A. Scanlon, 
members, and G. C. Hecker, R. E. 
Plimpton, W. W. Holden, C. D. Smith 
and R. F. Palmblade, guests. 
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The News of the Industry 
$750,000 for Rehabilitation 

in Phoenix 
The City Commission of Phoenix, 

Ariz., has unanimously approved an 
ordinance calling for a special munic
ipal election on March 12, at which the 
public will be asked to approve an is
sue of bonds totaling $750,000 for the 
purchase of new cars, rails, ties and 
other necessities for bringing the 
present municipal railway up to date. 
The ordinance calls for the rehabilita
tion of t he entire system, including the 
Washington Street, the Brill, t he In
dian school, the Grand Avenue, the 
Kenilwor th and the Hollywood lines. · 

The ord inance adopted by the com
mission asks approval of the issuing of 
750 bonds of a denomination of $1,000 
each. The bonds are to bear interest at 
a rate not exceeding 5 per cent per 
annum, payable semi-annually, matur
ing at the rate of $30,000 annually, over 
a period of 25 years beginning in 1932. 
Under this plan the system will be 
operated for a period of five years be
fore the sinking fund begins to operate. 

Parking Regulations in 
Philadelphia Opposed 

Hardly had the enforcement of the 
new parking regulations in Philadel
phia been in effect when a demand was 
forwarded to the Mayor and Director 
Elliott for their modification. In a set 
of resolutions the Market Street mer
chants asked for half-hour parking, 
claiming that the restrictions are driv
ing trade away. So far has the prote.,t 
gone that an ultimatum was delivered 
to the city administration on Feb. 11 
by the Market Street Merchants' As
sociation stating that unless the park
ing ban on Market Street was modified 
the association would file an injunction 
demanding en~orcement. 

In response Director Elliott has told ' 
the Market Street Merchants' Asso
ciation that he would fight all attempts 
to modify the anti-parking ordinance 
until it has had a fair trial. His atti
tude met the approval of several traffic 
organizations and officials, including 
the traffic committee of the Chamber of 
Commerce and Kane S. Green, presi
dent of the Automobile Club of Phila
delphia. Director Elliott told the rep
resentatives of the association that he 
would make no change in the regula
tions until all the "no parking" signs 
had been erected and the ordinance had 
received a reasonable test. Then he 
and Superintendent Mills would report 
to the City Council. 

When the parking bill was signed the 
warning signs were still in preparation. 
Under the ruling of the court these 
signs are a necessary preliminary to 
the enforcement of the rule. The recent 
parking regulations have beea referred 

to before in the ELECTRIC RAILWAY 
JOURNAL. 

The latest move on the part of the 
Market Street Merchants' Association 
was the drafting of a parking bill on 
Feb. 15, the third ordinance since the 
anti-parking dispute. Two of the ordi-

nances providing for restricted parking 
in the central city district were intro
duced in the Council on Feb. 17. Direc
tor Elliott refused to comment other 
than to say that enforcement of the 
parking ban was uppermost in his 
mind. 

One-Man Car Right Sustained 
Toronto Transp9rtation Commiss ion Wins Point Over City's 

Complaint- Review of the Situation in Canadian City
Amalgamated President Defends New Equipment 

By JUDGMENT of the Ontario 
Railway Board, the application 

brought by the city· of Toronto to re
strain the Toronto Transportation Com
mission from using one-man cars has 
been dismissed with costs. The decision 
was based upon an investigation con
ducted by its officers which resulted in 
the finding that accidents occurring with 
one-man cars could not have been pre
vented by the two-man type. Vice
Chairman Ingram said: 

If the peo1ile of Toronto are diRsatlsfied 
with the one-man car It Is their duty to 
pr<>sent their feeling" to the Transporta
tion Commission. It has ,,ot heen shown 
tha t there ha,·e b een accidents due to this 
type o f car, and that Is the only phase In 
which w e ar .. intereste cl. 

During the hearing of the applica
tion it was contended by Controller 
MacGregor that the opinion of the City 
Hall was unanimously in favor of the 
removal of the one-man cars. This 
statement, however, was sharply chal
lenged by I. S. Fairty, K.C., counsel 
for the Transportation Commission, 
who stated that Controller MacGregor 
did not represent the unanimous opin
ion of the City Council, and could not 
get such a motion through if he wanted 
to. Mr. Fairty objected to statements 
made by Controller MacGregor during 
his election campaign, characterizing 
these as "reckless and wild." 

Mr. Fairty declared that it would 
have been much more sporting for the 
city to have gone to the Toronto Trans
portation Commission and asked it to 
abandon the one-man cars than to apply 
to the board. He regretted that much 
election propaganda had been spread 
on the question. The commission, he 
said, had spent thousands of dollars in 
remodeling cars with the approval of 
the Board of Control. 

CONTROVERSY IN MONTREAL 

Agitation in Canada against the use 
of the one-man car was not confined 
to Toronto. The Montreal Trades and 
Labor Council's objection to the one
man cars was expressed in a resolution 
passed on Nov. 4. A copy of the reso
lution was sent to the Montreal Tram
ways management, accompanied by a 
letter which said in part: 

""e hope you w!JI give the resolution 
<ksen·ed con,sideratlon, as this Is a vital 

que>1tion in th_. Interest of the Montreal 
public, and, as a •public body, we would 
like to have an Ol)IJOrtunity to discuss thi,; 
question with your company. 

Julian C. Smith, president of the 
Montreal Tramways, replied in part: 

We be!!e,·e that further study of th" 
situation will convince you of the material 
benefits which the community gains through 
the operation of the one-man cars. We wilJ 
be \'ery happv to discuss the situation with 
~·ou, and If you will advise me when it will 
he con,·enient to meet yourself and any 
other representatives of the Montreal 
Trades and Labor Council at the tramway 
offices, I w!IJ be glad to arrange to .have 
with me some of our people who can dis
cuss intelligently the features of the one
man cars that ~·ou refer to. 

The Trades and Labor Council also 
sent its resolution to the Montreal 
Tramways Commission, and it received 
a letter from the commission about the 
same time as it received Mr. Smith's. 
The Trade and Labor Council considered 
these communications, and one-man car 
operation generally, at a meeting late 
in Nov., 1926, and reports indicated that 
the discussions were, in the main, far 
from· harmonious. It was decided that 
no delegation should be sent to consult 
with the tramway management, on the 
ground that the company is not a con
trolling hody, and that action to be 
taken on the commission's communica
tion should be left to the Council. 

The Trades and Labor Council's 
president, Mr. Foster, was very critical 
of the tramway union. It was a 
strange thing, he said, for the tram
way union to denounce one-man cars 
and ask the T. and L. Council to do the 
same and then send a delegation on a 
tour to determine if its criticisms were 
correct. He felt that the union might 
have made sure that one-man cars arc 
undesirable before asking the T. and L. 
Council to go on record against them. 

Julian Smith, a few days later, stated 
that the protests against one-man car 
operation had been made before the 
equipment had been given a fair trial. 
He said that the fears held by labor 
that one-man car operation would re
duce employment were groundless and 
pointed out that the fact of one-man 
cars constituting 30 per cent of the 
street cars operating in North America 
would indicate that' they had ·merit. 

He said the company had no desire to 
force on the public something it does 
not care to engage in any controversies. 



February 19, 1927 ELECTRIC RAILWAY JOURNAL 

not want, and that the one-man cars 
were introduced solely in keeping with 
the company's policy to give the public 
the best service possible. 

G. Gagnon, president of the Montreal 
Tramways Employees' Union, was un
able to accompany the delegation ap
pointed to inquire into one-man opera
tion in other cities and was replaced 
by R. Trepanier. Messrs. Trepanier, 
c"bampagne and Manion visited Detroit, 
Toledo, Cleveland, Pittsburgh, Trenton, 
Youngstown, Elizabeth, Scranton, New
ark New York, Bridgeport, Philadel
phi~, Albany and Troy in the latter 
part of November and their report was 
considered at a union meeting on Dec. 1. 

It stated that one-man car operation 
was practically universal in all ~he 
cities visited, and of even greater im
portance, it indicated that informed 
people everywhere, inside the electric 
railway and outside of it, are convinced 
of the desirability of one-man cars and 
of their safety and economic value. 

In Detroit the delegates met W. D. 
Mahqn, president, and W. B. Fitz
gerald, vice-president of the Amalga
mated Association of Street and Elec
tric Railway Employees of Ameri~a, 
who impressed upon them their view 
that the one-man car is a modern de
velopment and a natural outgrowth of 
th~ march of progress; that its coming 
was inevitable, and that controversy in 
regard to its use has been settled by 
the courts in its favor, and, finally, that 
one-man car operation has not been 
injurious to the employees' interests. 

The delegates suggested to Mr. 
Mahon that possibly the Montreal 
Tramways was violating the contract 
with its employees in placing one-man 
cars in operation, but their attention 
was called to a clause in that contract 
stipulating that one-man car operators 
are to be paid 5 ce,ts a!l hour extra, 
implying that when the contract, all the 
conditions of which the men accepted, 
was entered into, operation of one-man 
cars had been in view. 

The union's chief executives ac
quainted the delegates with the fierce 
competition electric railways have had 
to face, and with the fact that one
man cars constitute one of the best 
weapons the electric railway manage
ment have to meet that competition and 
hold their traffic. It is probable that 
at the end of the interview the dele
gates had come to a realization of the 
fact that the one-man car is just as 
beneficial to the electric railway em
ployees, as a class, as to any one else. 

Japanese Railway Representative 
Visits America 

Gitaro Ishida, assistant to director 
of the Japanese Government Railways, 
Kobe region, is making a· tour of the 
United States to study transportation 
methods more particularly in the elec
tric railway and bus fields. Arriving 
in California on Nov. 14 he spent a 
week making observations in San 
Francisco and a month in Los Angeles 
and its vicinity. He is now in New 
York and will 1·emain there until Feb. 
20, when he will depart for a visit to 
various Western cities. He plans to 
sec Philadelphia, Cincinnati, St. Louis, 
St. Paul, Minneapolis, Chicago, Detroit 
and Cleveland. 

Hearing in Oakland Postponed 
Pending the completion of an inven

tory and valuation of the company's 
r,roperties, the hearing on the applica
tion of the Key System Transit Com
pany for adjustment of rates was post
poned on Feb. 1 by the California 
Railroad Commission until May 10. It 
is expected that the valuation survey 
wiil be completed by April 15, thus 
giving the experts time in which to 
check over their figures. 

This valuation is of Dec. 31, 1926. 
lt is based on unit prices over a three
~ear period ended June 30, 1926. In 
addition to a reproduction cost at new 
and at present values and a reproduction 
cost new less depreciation, a historical 
reproduction cost value will be made. 

At the Feb. 1 hearing in Oakland, 
Herman Phleger, counsel for the Key 
System, filed a report which showed 
that despite a temporary increase in 
revenue granted by the authority of 
the Railroad Commission on Dec. 31, 
1925, the additional revenue has faJlen 

Suburban Gas & Electric Com ~~any and 
Counties Gas & Electric Company (the 
latter two being subsidiaries of the 
United Gas Improvement Company) 
looking toward the construction of a 
power plant of sufficient capacity to 
provide for the rapidly increasing needs 
of these prop_erties, especially for 25-
cycle energy. In printing this an
nouncement the newspapers said that 
the site of the plant would probably be 
on the Delaware River near Trenton, 
N. J.; that it would cost about $10,000,-
000, and that the power generated 
would be applied in extending the elec
trification of the Pennsylvania Rail
road. Contradictory reports concerning 
the conferences, however, at once fol
lowed, the Philadelphia Electric Com
pany and the Philadelphia Rapid 
Transit Company denying that they 
had ta.ken part in such negotiations. A 
five-year contract between the Philadel
phia Electric and the Philadelphia 
Rapid Transit for the supply of power 
to the latter will expire in the spring. 

short of , expectations. 
When the 7-cent railway fare and Status of Winnipeg Franchise 

the 21-cent ferry fare were officially There have been no new develop-
authorized it was estimated by experts ments in the Winnipeg electric railwav 
of the Railroad Commission that the franchise situation. The City Council 
company would require $800,000 addi- had the right under the original con
tional revenue in 1926 to obtain the tract made 35 yeal's ago to take ,ove1• 

finances necessary to make improve- the system in 1927 at its physical value 
ments and to cover the $400,000 wage by giving the company six months 
increases. notice of its intention to do so. Such 

M:-. Phleger, in his report, . pointed notice would have had to be given not 
out that the revenue of the company later than Aug. 8, 1926. The City 
in 1926 exceeded that of 1925 by $277,- Council failed to give this notice ancl 
000 and that bond interest paid in consequently the franchise is auto-
1926 exceeded that paid in 1925 by matically extended for five years dating 
$125,857. During 1926 the company from Feb. 8, 1927. The right of the 
spent $4,549,196, made 1;1P as f_ollows: city to take over the system recurs 
Cars, $940,646; automotive eqmpme~t, every five years from now on. 
$198,901; boats, $1,794,977; service. 
equipment, $99,436; way and struc- New Ticket Rates in Tacoma 
tures, $1,515,235. 

The money for these improvements 
was obtained through the issue of the 
following securities: First mortgage 
5~ per cent bonds, $2,500,000, an an
nual charge of $137,500; first mortgage 
6 per cent bonds, $1,500,000, an annual 
charge of $90,000, and equipment trust 
6 per cent bonds, an annual charge of 
$93,500. 

The company is proceeding with the 
formulation of plans for changes in its 
pier, the report declares, and its of
ficers are conferring with the city of 
Oakland regarding the making of a 
solid fill, but in view of increased oper
ating costs in 1926 and the insufficient 
increase in revenue it has not been pos
sible to do any work on the pier "and 
it will not be prudent to attempt to do 
so until the finances of the company 
are in better condition." 

The two new ferryboats now in 
course of construction at an Oakland 
!<hipyard will be ready for service early 
in March. 

Pennsylvania Railroad Talks of a 
Future Power Plant 

An announcement made at Philadel
phia by the Pennsylvania Railroad on 
Feb. 10 said that conferences had been 
held between the officials of the Penn
sylvania Railroad, Philadelphia Elec
tric Company, Philadelphia Rapid 
Transit Company, Public Service Cor
poration of New Jersey, Philadelphia 

Tickets good for six rides, with 
transfer privileges, on all lines of the 
Tacoma Railway & Power Company, 
Tacoma, Wash., will be sold on street 
cars, effective Feb. 8, 1927, for 50 cents." 
'I,'his new fare does not replace either 
the token or the 10-cent cash fare 
offering similar riding privileges. The 
5-cent inner zone fare will likewise 
remain. 

Decision to institute the new fare 
was reached after conferences between 
city officials and members of the City 
Council. The new fare is simply an
other experiment designed to provide 
still further evidence of what is desired 
by the riding public, and how the nec
essary amount of revenue can best be 
obtained. Offer of the new fare came 
from Richard T. Sullivan, manager of 
the railway. It will give a fare of 8 1i 
cents for riders who do not care to 
invest $1 in tokens, or who do not find 
it convenient to go to one of the regu
lar token-selling places. The wide dif
ference between cash fares at 10 cents 
and the token at 6! cents has led manv 
people who would otherwise not bother 
with tokens to purchase them, Mr. Sul
livan states. The new ticket fare will 
practically restore the former 8-cent 
cash fare. 

Report of the railway for December, 
with about ten days under the zone 
system included, showed an increas~ 
in gross earnings but a decrease in 
earnings per mile. 
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New York City's Transit Bills 
Introduced 

Bills embodying the New York City 
administration transit program were 
introduced in the Senate and Assembly 
on Feb. 17 by Minority Leaders Bernard 
Downing and Maurice Bloch. 

One bill amends Sections 32, 39, 
Chapter 4, laws of 1891 (New York 
City rapid transit act) by authorizing 
acquisition of any railway by eminent 
domain in the event that terms and 
conditions may not be agreed upon be
tween the board or commission repre
senting city and owners or operators of 
the railway. 

A second measure amends Section 11, 
city home rule law, by empowering 
local legislative body of city to enact 

6. The Duluth Street Railway was 
censured because of the use of one-mau 
cars at this dangerous point, negli
gence was charged on the part of the 
Railroad Commission because it refused 
a previous petition for extension of a 
viaduct over the tracks where the acci
dent occurred, neglect was intimated 
in the case of the Great Northern Rail
road for allowing its trains to operate 
at an excessive rate of speed over the 
crossing, and negligence was charged 
on the part of the Northern Pacific 
Railroad because the gates at the cross
ing had not functioned properly at the 
time of the accident. 

Department Store's Full-Page Ad 
Features Pittsburgh Service 

laws for ownership, establishing, con- One of the most remarkable examples 
struction, acquisition and operation of of the co-operation ~between the Pitts
municipal bus and trackless trolley lines. burgh Railways, Pittsburgh, Pa., and 

A third measure adds new Section other interests of the community is the 
134-a to the Chapter 48Q, laws of 1910, full-page advertisement which Boggs & 
public service commission law, giving Buhl ran in the Pittsburgh newspapers 
the Board of Transportation such ad- on Jan. 19 to feature their. annual 
ditional powers and duties as may be "Remnant Day." The announcement 
conferred by local legislative body of was repeated the next <lay, but in 
city under the city home rule law. smaller space. 

A fourth bill amends Section 134, The Boggs & Buhl department store 
public service commission law, by strip- is on the so-called Allegheny side of 
ping the Transit Commission of all the city and therefore not in the gen
powers except that relating to the eral metropolitan shopping area of 
rapid transit readjustment plan and Greater Pittsburgh. On that account 
conferring such powers on the trans- many Pittsburgh prospects must figure 
portation board. on using transfers. 

The fifth bill adds new subdivision 12, To offset the disadvantag~s of loca-
Section 49, public service commission tion, Boggs & Buhl have worked in 
law, by authorizing any municipality to closest harmony with the commercial 
cancel a contract, franchise or certif- department of the Pittsburgh Railways 
icate for privilege of transporting pas- to assure ample service for their 
sengers or property if lessee, ~p.erator patrons. Their annual "Remnant Day" 
or grantee thereunder shall pebt)on, or is a really big feature in Pittsburgh's 
accept the benefit of t~e .exe~c1se of, • retail merchandising and the Pittsburgh 
!he powers. by the co~m!ss1on m alter- Railways made every effort to see that 
mg, chang1!1g or mod1fymg the rate of ample service would be provided. In 
fare fixed m contract. turn, Boggs & Buhl showed their ap

Another Finding in Superior 
A coroner's jury exonerated the one

man street car operator, grade crossing 
switchman and train engineer of 'lll 
blame for the street car-passenger 
train crash at Superior, Wis., on Jan. 

FRIDAY - DAY AFTER TOMORROW 

REMNANT 
DAY 

"Th, Great.est Thing of Its Kind in-·A;,,ni,a" 

SPECIALLY INCREASED TROLLEY 
SERVICE TO TAKE CARE OF THE 
CROWDS TO THIS GREAT EVENT 

The very mention of these words "Remnmt D•y" 
-a.nd the c!.tte--muns the greatest out-turning of 
shoppers. Pittsburgh ever witnesses-the -"Grutest 
Thing of Its K;nd in Amcrl<>"-for good .nd def. 
inftc ru$011s, 

The First Rcmn•nt D•y we lcnow of wu held 
•t thls store nurly b.11 • century ~go-a novdty 
In those old d>ys--•nd th, novdty •nd auprcma.cy 

r-c's ., ___ .......,"" has never · 

, 

preciation by featuring the electric rail
way more than the sale itself. The 
motto seems to have been: "Get 'em 
on the cars first and the sale will take 
care of itself." The full-page adver
tisement was concluded with the 
slogan: "The Weekly Pass Is a Wise 
Investment." 

-are you familiar with the 
splendid street car facilities 
available to reach this store? 

1 - . 
~ l3EMSW01!111· 

~=''--- !'.15..™11 
PERlfflfflll' 

-A CAn EVEA.Y MINUTE TO· 

Boccs r:, ButtL 
all above cars transfer to 
and from all city cars 

120 c..-s >n hour pus the door-Crosstown c,rs (route 
22) every 2¼ to 3 minutes c,ch w•y throughout the 
d•y--...uid seven other lines u wdl. Eight other fines 
p.,s within one block of store both to ,nd from downtown 

U1,per Jlnlf of Pittsburgh Ad-J,ow<'r Jlnlf Llst"<l R.oul<'8 

New Name for Inland Empire 
Under Great Northern Control 
After announcing that the properties 

of the "Inland" and allied interests, re
cently purchased by the Great Northern 
Railroad, would be known hereafter as 
the Spokane, Creur d'Alene & Palouse 
Railway, officials at Spokane canceled 
this new name and have made plans to 
have the name changed legally to the 
Spokane & Idaho Northern Railway. 
Approval of the transfer of the prop
erties to the Great Northern is now 
pending before the Interstate Com
merce Commission. 

Commercial organizations in towns 
of the Idaho panhandle requested the 
Spokane & Idaho Northern title based 
on grounds that the name Spokane has 
always been used in the several titles 
which these roads have borne, and be
cause the name of the state of Idaho 
has not been properly recognized and 
used by business interests. The second 
change in names was made largely in 
deference to the wish to foster a spirit 
of good will. 

The properties to be purchased by 
the Great Northern consist of electric 
interurban lines out of Spokane, most 
recently known as the Spokane & In
land Empire Railroad; to Moscow, 
Idaho, and the Spokane & Inland Em
pire, operating to_ Creur d'Alene, Idaho. 

Suburb Agrees to Cleveland 
Railway Plan 

According to the Cleveland Plain 
Dealer the second long step in carrying 
out the metropolitan traction program 
for the Cleveland Railway system has 
been taken by the Cleveland Heights 
Council. The program was submitted 
in June, 1925. The Cleveland Council 
approved it in April, 1926. Now the 
Heights acts more than eighteen 
months after the commission finished 
its work. East Cleveland and Lake
wood have yet to act. 

The new franchise shows the fruits 
of negotiation. The company wins the 
one concession which the metropolitan 
commission considered essential to the 
plan; that is, the suburb agrees to pay 
a fare 1 cent above what city passen
gers pay. In return for this the com
pany agrees to build extensions on 
Mayfield and Cedar Roads and to es
tablish a bus line on Fairmount Boule
vard. These terms must have the ap
proval of the Cleveland Council, but 
no difficulty on that point is anticipated. 
The community now awaits action by 
Lakewood and East Cleveland. 

"No Accident" Reward Plan 
in Trenton 

The Trenton & Mercer County Trac
tion Corporation, Trenton, N. J., has 
put into effect a "No Accident Bonus 
Plan," whereby a bonus of $1 a week 
will be credited to each operator with 
a clear accident record during that 
week. Payments of bonus will be made 
in a lump sum covering four weeks. To 
be eligible to receive the weekly credit 
the operator must work at least five 
days of the week, a regular man must 
total at least 40 hours and an extra 
man at least 35 hours. 
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Notes from Knoxville on Fares 
and Threatened Bus Competition 

C. H. Harvey, president of the Knox
ville Power & Light Company, Knox
ville, Tenn., says that the new fare ar
rangement put into effect on Jan. 3, 
consisting of the sale of weekly passes 
at $1.25 per week, five tokens for 30 
cents and single cash fare of 10 cents, 
has met with very general public ap
proval, and that the company has had 
many letters of commendation and oral 
comments on the convenience of the 
pass, the purchasers finding so many 
different ways that the pass can be 
used to advantage. He feels, however, 
that the question of whether or not 
this new system is going to be satis
factory to both the public and to the 
company can be determined only upon 
further trial. 

In this connection it is of interest to 
note that the application made some 
time ago by the Knoxville Rapid Tran
sit Corporation for a franchise has 
been revived and that early action by 
the Council has been requested. The 
position of tlie Knoxville Power & 
Light Company with respect to this 
matter is that the granting of this gen
Hal franchise for bus operation is un
desirable because there is no necessity 
for the general installation of bus 
ruutes in the city and because this 
kind of competition is ruinous and 
against the public interest. The Knox
ville Power & Light Company has been 
willing, and is willing, to install and 
operate buses where and when this 
service is necessary and bears promise 
of resulting in a reasonable profit. 
The position of the company is that it 
would undoubtedly be in the interests 
of Knoxville to have any buses in
stalled operated by the utility in con
junction with its street railway system, 
but it feels this should not be required 
of the company until the public con
venience and necessity is sufficiently 
great as to justify it. 

"Ride in the Street Cars" 
in Seattle 

Plans to make the week of Feb. 21-28 
in Seattle, Wash., a "Ride in the Street 
Cars" week, during which every one 
will be urged to use the street cars and 
help put the system on a paying basis, 
have been adopted by a newly organ
ized "Ride in the Street Cars" Club, in 
which is represented service clubs, com
mercial clubs and improvement clubs. 
All other clubs in the city will be asked 
to get behind the movement and line 
up the people in their localities, •Jo 
that the receipts of the week will help 
materially in getting the railway back 
on a cash basis. A speakers' bureau is 
being organized to cover club meetings 
for the next three weeks. Automobile 
owners will be asked to favor the cars 
for one week, refrain from picking up 
passengers and give the cars all pos
sible patronage. Clifford Wiley, chair
man of the club, states that the move
ment is in nowise directed against the 
automobile. He asserts that the fact 
that practically every club member 
owns a car does not relieve him of the 
responsibility of supporting the munici
pal railway as much as possible. 

News Notes 

Would Grant Right of E minent Do
main to Interurbans.-The North Caro
lina Senate has passed and sent to the 
House a bill to allo-w interurban rail
ways to do business in the state and to 
give them the right of eminent domain. 

New Franchise in Leavenworth.
Officials of the Kansas~City, _Leaven
worth & Western Railway and the City 
Commission of Leavenworth, Kan., 
have agreed upon the terms of a new 
twenty-year franchise for the railway 
to operate over city streets. 

Fare Increase Pr oposed in Willia ms
port.-Little more than a week after 
the Public Service Commission ap
proved the merger of four railway 
companies in Williamsport, Pa., the 
consolidated concerns known as the 
Williamsport Railways filed a new 
tariff, increasing the present rates. 
Under the new schedule, announced by 
the commission, the present fare of 5 
cents would be raised to 8 cents with 
two tokens for 15 cents. The increase 
becomes effective March 1. 

Fourteen l\len Have Perfect Record. 
-Throughout the year ended Dec. 31, 
1926, fourteen employees of the Tide 
Water Power Company, Wilmington, 
N. C., held a perfect safety record. 
During this time they operated cars 
over the system without a single acci
dent being charged against them. The 
total car mileage operated during the 
year was 738,000 miles. 

Must Preserve Safety Rules.-Orders 
have been issued by the Board of Public 
Utility Commissioners of New Jersey 
for the Ocean City Electric Railroad, 
Ocean City, N. J., to improve service 
over its lines. After investigation the 
board stipulated that all one-man cars 
should have properly controlled doors 
and folding steps, 'rear doors for emer
gencies, automatic signals to notify op
erators when the rear doors are opened 
and a signal system to enable passen
gers to notify the operator to stop 
the car. 

All One-1\lan Cars in Rockford.-The 
Rockford Public Service Company, 
Rockford, Ill., which recently acquired 
the Rockford traction interests, intro
duced one-man cars on all its lines on 
Feb. 15. Inclusion of the one-man car 
clause in the franchise to the new com
pany was considered one of the out
standing features of that grant. 

Fine Accident Record in Kansas City. 
-The 1926 accident record of the 
Kansas City Public Service Company, 
Kansas City, Mo., is one of the most 
impressive the trainmen of the com
pany have ever made. During the year 
681 trainmen operated day in and day 
out without having an accident of any 
kind for which they were responsible. 
Motorman J. D. Shepard of Ninth and 
Brighton headed the list. 

Will Look Into One-Man Operation.
City officials of Portland, Ore., recently 
started an investigation to determine 
whether the one-man street cars on 
Broadway Avenue, operated by the 
Portland Railway & Light Company, at 

night interfere with traffic. If they do 
the company will be "invited" to dis
continue that sort of operation. The 
question has also been raised as to the 
one-man operation of cars on other 
heavily traveled lines, and the whole 
question may be considered by the 
Council at an early hearing. City offi
cials are resentful, it is stated, over the 
fact that the\change in operation had 
been made without consulting the City 
Council or traffic department. 

Safety Course in Session. - The 
Beaver County Section of the Western 
Pennsylvania Safety Council announced 
the third annual safety lecture course 
from Jan. 6 to Feb. 24, 1927. The ses
sions are held every Thursday evening 
from 8 to 9.30 in the auditorium of the 
Carnegie Library. This is a course for 
foremen, superintendents, employers, 
employees and others interested in the 
prevention of accidents in the home, 
the streets, the factory, the mine and 
mill. In connection with the course 
H. O. Allison of the Beaver Valley 
Traction Company invited the trainmen 
and coach drivers of his company to be 
present at the lecture on Feb. 3. 

Tokens in Seattle Stores.-Tokens ior 
use on the Seattle Municipal Railway, 
Seattle, Wash., will be sold at all down
town stores beginning Feb. 8. This is 
part of the plan to speed up cars and 
reduce operation costs, relieve traffic 
congestion by quicker loading, and pro
vide a service to the rider. All down
town stores have agreed to co-operate 
with the railway officials and have of
fered to make special displays of the 
tokens, including window displays, to 
attract customers' attention. Cards 
have been printed and will be displayed 
on the cars urging patrons to buy their 
tokens before getting on the cars. One 
of the slogans is: "A token in the 
hand saves time." 

Fire Insurance on Railway Property. 
-The Detroit Street Railway Commis
sion at its meeting on Jan. 25 voted to 
take out $5,000,000 in blanket fire in
surance on municipal railway propert!' 
and to distribute the insurance equally 
among six agencies and companies. 
Sixty-eight bidders were reported, the 
successful ones selected by the com
mission being Johnson & Higgins, Wil
lett & Hughes, Michigan Insurance 
Agency, John A. Parks Company, Ed
ward T. Fitzgerald and Gorman & 
Thomas. 

Commission's Order to Stand.-Und~r 
a stipulation filed, the Public Servfoe 
Commission on Feb. 11 discontinued 
the proceedings instituted by the 
Mayor of Elmira, N. Y., against the 
Elmira Water, Light & Railroad Com
pany over rates charged by it for gas 
and electricity and street railroad 
transportation, and permitted the with
drawal of the complaints and cross
complaints. The order provided that 
nothing therein contained shall affect 
or impair the order of the commission 
on May 7, 1925, authorizing a maxi
mum street car fare of 7 cents ln 
Elmira, and the tariff filed under thii! 
order is to remain in full force and 
effect. Commissioner Van Namee said 
that an increase in rates would be nec
essary if the company were to obtain 
anything like a fair return on the value 
of its property. 



356 ELECTRIC RAILWAY JOURNAL Vol.63, iVo.8 

Recent Bus Developments 
1~111 

Bus Substitution Considered on 
New Jersey Interurban 

I 

Because of the bad condition of pav
ing on a number of streets over which 
the Morris County Traction Company 
operates in Essex and Morris Counties 
in New Jersey proposals have been 
made that car service be discontinued 
and bus service started in its place. 
The main line of this railway is be
tween Lake Hopatcong and Maplewood, 
where connection is made with tracks 
of the Public Service Railway, permit
ting through operation to the center o~ 
Newark. In all, nearly 50 miles of 
track is operated, about half of which 
is on private right-of-way. 

For a number of years the company 
has been in financial difficulties. In 
July, 1923, a receivership was ordered 
by the court because of the refusal of 
a minority interest to agree to a re
financing plan. Prior to that, in 1918, 
the earnings being insufficient to meet 
the full interest charge on the bonds, 
the bondholders agreed for a period of 
five years to exchange the 5 per cent 
coupons on their bonds for new coupons 
at 2 per cent and income trust certifi
cates to cover the difference. Under 
the trust agreement the 3 per cent 
coupons attached to the income trust 
certificate were automatically canceled 
each year when the earnings were in
sufficient to permit payment. During 
the following five years the 2 per cent 
coupons were regularly met and the 
income trust certificates were canceled. 

Before the expiration of this pro
posal, in 1923, a refinancing plan was 
submitted to the bondholders. Accord
ing to this plan they were to accept 
new bonds at 6 per cent for half of 
their holdings and non-cumulative pre
ferred stock for the other half. Execu
tion of this plan required the consent 
of all bondholders. Unfortunately, 
three individuals out of a total of 286, 
representing only 3.13 per cent of the 
bonds, refused to deposit their holdings 
for exchange and the refinancing plan 
could not be undertaken. 

When the original paving agree
ments were made macadam paving was 
in general use throughout the territory 
in which the company operates, and it 
was stipulated that the paving work 
done by the railway should be of this 
type. In recent years, however, heavier 
pavements have come into use and an 
attempt has been made to have the 
railway install these more expensive 
kinds. To this the company has ob
jected. As a solution of this difficult 
problem a bill was introduced in the 
New Jersey Legislature a year ago to 
relieve electric railways in part of their 
paving obligations. Although passed 
by the Senate and General Assembly, 
this bill was vetoed by the Governor 
and the question reverted to its 
original status. A similar bill has 
recently been presented to the Legis
lature, but no action has yet been taken. 

Meanwhile 0. G. Schultz, general 
manager of the railway, has proposed 

to remove the tracks and operate buses 
from Maplewood to Lake Hopatcong. 
Formal application for the necessary 
permits has not yet been made, but it 
is said that the company is hopeful of 
making the change by April 15. The 
municipalities would then do the re
paving. Much favorable comment has 
been made concerning the pavement im
provement feature of the plan. 

Bus Service for Wisconsin Cities 
Service on the lines of the Wisconsin 

Public Service Corporation in Two 
Rivers and on the interurban line be
tween Two Rivers and Manitowoc will 
be abandoned if the Wisconsin Railroad 
Commission and the cities affected ap
prove the discontinuance. Both the city 
service in Two Rivers and the inter
urban service are being run at a loss. 
In addition the city of Two Rivers has 
started an extensive paving program 
on streets occupied by the city lines 
and the interurban which would entail 
a burden heavier than the railway feels 
the traffic can bear. 

C. R. Phenicie, vice-president of the 
company, who appeared before the City 
Councils of Two Rivers and Manitowoc 
recently, stated that ever since the cor
poration purchased the Manitowoc & 
Northern Traction Company the road 
has been operated at a loss. It is his 
idea to discontinue railway service and 
establish service by bus in Two Rivers 
and between the two cities. Several 
months ago railway service was aban
doned in Manitowoc due to lack of 
patronage and the street cars there 
were replaced by a bus system. 

Injunction Sustained at Louisville 
A motion to dissolve a temporary in

junction restraining the People's Tran
sit Company, Louisville, Ky., from 
operating buses on Broadway was 
overruled by the Court of Appeals at 
Frankford on Feb. 12: The court, in 
overruling the motion, ordered the case 
heard on its merits. 

The temporary injunction was 
granted the Louisville Railway by 
Judge William H. Field re<;ently and 
carried to the Court of Appeals by the 
bus company. 

The question to be decided, Judge 
Thomas said, was whether the operators 
were required to hold a franchise when 
they have already been granted licenses 
and permits by the city. 

The court said that the question is "a 
far-reaching one since it would not 
only affect the various municipalities 
in the commonwealth, but it might also 
affect a county if it should attempt to 
grant ·such privileges over its public 
highways." In view of this it ordered 
the case tried on its merits. 

The transit company in its appeal 
against the injunction said it was 
operating under a permit and license 
issued it by the city, while the railroad 
contended that "privileged" users of 
highways must have a franchise. 

Auto Stages to Rep]ace 
Interurban Trains in Washington 

In the face of considerable opposi
tion, the Department of Public Works 
at Olympia, Wash., recently granted 
the application of the Pacific North
west Traction Company, which oper
ates an interurban-stage line between 
Seattle and Bellingham, to substitute 
stages for certain interurban trains be
tween Bellingham and Mount Vernon. 
The department was urged by the City 
Council, Chamber of Commerce and 
practically every civic club in Belling
ham to grant the permit, declaring that 
Bellingham and Whatcom County arc 
being discriminated against because 
they had no stage connections to Skagit 
County and Seattle and that the serv
ice would be a convenience and neces
sity. 

The department granted the permit 
after the company testified that the 
gross operating revenues of the inter
urban had decreased steadily during 
the past few years; that it was neces
sary to increase the revenues between 
Mount Vernon and Bellingham and to 
curtail the operating expenses of the 
electric interurban line, which would re
quire a reduction in the amount of serv
ice rendered; that increased patronage 
might be expected by reason of the co
ordinated service, and the fact that the 
bus is able to render more service to 
intermediate points along the highway 
than is now furnished by the electric 
railway. 

The permit was opposed by a group 
of residents of Skagit County in Mount 
Vernon and Anacortes, who now 
threaten to carry their fight to the 
courts. Attorneys for the objectors 
declared that there was sufficient 
ground for appeal because of the basis 
upon which the department rested its 
decision, which they declared amounted 
to a subsidy for the railway by the de
partment because the company had not 
been making sufficient money. The de
partment declared that the objections 
of the Skagit County residents were 
not germane to the issues involved and 
were without the jurisdiction of the 
department. They include a charge 
of increased danger to the general pub
lic by reason of increased traffic, exces
sive speed and insufficiency of present 
tax methods to cover adequately the 
use of public highways by motor ve
hicles. 

Tax on Interstate Buses Uphe]d 
Much attention has been attracted 

by the decision of the United States 
District Court in Connecticut confirm
ing the right of the state to levy a 
mileage tax on buses engaged in inter
state commerce. It appears that a law 
was passed in Connecticut in 1925 im
posing a tax of 1 cent a mile on inter
state buses traveling on State high
ways. The Interstate Buses Corpora
tion contested the act as unconstitu
tional under Section 8, Article I, which 
gives to the Congress the regulation cf 
commerce among the several states. 
The law did not undertake to make 
interstate commerce subject to the jur
isdiction of the utilities commission as 
the intrastate carrier is in Connecticut. 

The opinion was written by Judge 
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l\Iartin T. Manton of Brooklyn. An
other Brooklyn Judge, Marcus B. 
Campbell, also sat in the court, and 
the third judge was Edwin S. Thomas 
of Norwalk, Conn. Judge Manton 
wrote that there could not now be a 
serious doubt that where the state had 
at its own expense furnished special 
facilities such as highways for the use 
t>f those engaged in commerce, inter
state as well as domestic, it could exact 
compensation therefor. The theory of 
the excise tax, he said, was consistent 
with the rulings of the United States 
Supreme Court in cases concerning th~ 
use of special privileges and facilities. 
All that was required was that the tax 
should be reasonable in relation to the 
privilege. He wrote: 

As long as the discretion exercised by 
the f.tate go,·s to the point of exertlni, Its 
taxing power~ In proportion to and adJUst
lng the schernt'. basis and amount of the 
tax to the possible extent and result of 
the use of the roads It Is not an Inter
ference against Interstate commerce. The 
state. hnwe,·er, may not enact a statute 
which 1·e,1uires an lnterHtate carrier of 
passengers by motor bus to secure a c·er
tlllcate to establish the public convenience 
and nece~slty of operating th,. buses. 

Interstate business must pay its way and 
th,. expenses to others incident to the uae 
of it. 

Steam Bus Tested in New York 
The Fifth Avenue Coach· Company, 

New York, is testing a standard bus 
chassis driven by a new type of automo
tive boiler. Used with a steam engine 
of conventional type, the vehicle is said 
to combine flexibility and economy. The 
tests are under the supervision of L. H. 
Palmer, vicecpresident of the Fifth Av
enue Company, and William McClellan 
of the engineering firm of McClellan & 
Junkersfeld, Inc. Ten tons of railway 
car axles are used on the test chassis to 
approximate the weight of a fully 
loaded bus. The vehicle is being driven 
about the city, particularly in the hilly 
districts of Washington Heights. Both 
Mr. Palmer and Mr. McClellan said the 
tests were not far enough advanced to 
determine definitely how it would op
erate -under actual working conditions. 
The device is also being studied .by one 
large city electric railway as a sub
stitute for the expensive underground 
conduit system. 

Ruses Supplant Cars. - Implying 
abandonment of its interurban line be
tween Raymond and South Bend, 
Wash., the Willapa Electric Company 
has been granted permission to provide 
service by bus between the two cities. 

Applies for Permission to Run Buses. 
-The St. Louis Bus Company, affiliated 
with the United Railways, St. Louis, 
Mo., has applied to the St. Louis Board 
of Public Service for permission to op
erate buses on Olive Street when that 
street is widened from GO ft. to 100 ft. 
between Twelfth Boulevard and Chan
ning Avenue. The bus line would co
operate with the cars of the railway. 

Buses Replace Cars.-The Worcester 
Consolidated Street Railway has dis
continued railway service on its line 
between Clinton and Worcester, Mass., 
and substituted bus service. The 
change became effective on Feb. 7. 
C. V. Wood, president, has announced 
that it is probable other suburban lines 
operating out of Worcester will be con
verted to bus operation. 

11111 

Financial and ~orporate 
111111 

Boston "L" Reorganization 
Chairman of the Metropolitan Board 

Outlines Plan Now Up for Extension 
of Public Control. 

Henry T. Harriman, chairman of the 
Division of Metropolitan -Planning, 
which has reported to the Legislature 
of Massachusetts the proposition for 
reconstruction of the financial structure 
of the Boston Elevated Railway with a 
50-year extension of the term of public 
control, has submitted to the commit
tee on metropolitan affairs and the 
committee on street railways of the 
Legislature a statement of reasons and 
recommendations. 

NEW RAPID TRANSJT COMMISSION 
PROPOSED 

He says that a reorganization of the 
Elevated would be accomplished 
through the sale of its assets to a new 
rapid~ transit corporation for approx
imately $24,000,000 of common stock 
upon which 5 per cent was guaranteed 
and $26,000,000 of preferred stock upon 
which 4~ per cent was guaranteed, the 
new transit company, of course, as1<um
i"ng the obligations of the Elevated. 
Public control would be extended to the 
new transit company for a period suffi
ciently long to permit the preferred 
stock to be retired through the opera
tions of a sinking fund by the end of 
the new period of public control. He 
said in part: 

In my exJ)Janatlon of the hi!! I rPft'rrecl 
~)leclflcally to a dividend saving of approx
lmat<•i;v $800,000 and referred in a general 
way to additional savings which would he 
made in tax payments, hoth under the plan 
suggestNl and under a modification of the 
same which would substitute 4 ~ per cent 
,J,•benture>< for the H 1,er cent 1ireferred 
stock, It, of course, heing understood that 
the debentures, like the preferred stock. 
would be tax free in l\lassachusette ancl 
would be 11alcl off during the period of pub
lic contro. Since the hearing the details 
of the tax sa,·ings have he<:>n worke,I out 
and are most Interesting an,1 Important. 

The federal corporation tax is 13~ per 
cent on the net earnings (which In the 
case of the 1.;1evated are Its dividend pay
ments), and a saving of $800,000 In dividend 
pa)·ments, therefore, meanR an additional 
sa,·lng in federal taxes of a little more than 
$100,000, bringing the actual saving under 
tho J)b.n sugg••~ted h;v us to $900,000. 

DEBENTURES FOR PREFERRED STOCK 

If dcbentur<"h arc substituted for pre
ferred stock, such substitution wilt change 
a dividend payment Into an interest pay
ment upon which there Is no federal cor
poration tax. ThlR lntere><t payment wilt 
be a trifle under $1,200,000 a year, upon 
which the federal corporation tax ,.a,•lng 
wll! be about $160,000 annually. This sav
ing should be added to the pr<'vious saving 
of $900,000, making the total saving about 
$1,060,000. The substitution of dPhentures 
for preferred stock will also elTect a saving 
to the Elevated road of between $310,000 
and $340,000 In its present 111:tsHachusetts 
franchise tax, so that the. total Immediate 
saving to the Elevated road resulting from 
the adoption of our plan of reorganization, 
modified, however, hy substituting de
hr-ntures for preferred stock. would be ap
proximately $1,400,000, to which should be 
added a further saving of at least $200,000 
In bond Interest as old Issues mature and 
new issues at lower rates arc put out. This 
larger saving wtll make It feasible to set 
up a somewhat larger reserve for the re
tirement of the debentures and thus make 
possible a shorter term of public control, 
,.ay to 30 years, If It Is deemt>d desirable. 

As either the preferred stock oi- the 
debentures will be callable for the re
tirement fund at par it is safe to 
assume that the retirement fund will 
be compound at O per cent per annum. 
Accordingly, the $26,000,000 of deben
tures or preferred stock of the new 
company can be retired_ by an annual 
payment of $420,000 if the term be re
duced to 30 years, or $235,000 per annum 
if it be reduced to 40 years. 

An annual payment of $470,000 
would retire both the preferred and 
common stocks at the end of a 40-year 
term. With any of the above payments 
the balance of the savings effected by 
the reorganization of the Elevated, 
and availabl!,l for the payment of the 
indebtedness to the city and for new 
subway rentals, would be from $900,000 
to $1,200,000. Because of the large sav
ings effected Mr. Harriman recom
mends the substitution of the tax-free 
debentures for preferred stock in the 
reorganization plan. 

This substitution of debentures fo1· 
preferred stock might be objected to by 
the present bondholders on the theory 
that it unbalances the present ratio of 
stock to indebedness. As the de
bentures would be all guaranteed by 
the .state and would all be retired 
within the period of public control, it 
would be perfectly safe to make thei,e 
debentures junior to the outstanding 
bonds. It would also be necessary to 
make the debentures tax exempt in 
Massachusetts in order to make them 
a form of security acceptable to the 
present preferred stockholders. 

Gary Employees Subscribe 100 
Per Cent for Railway Stock 

Employees of the Gary Railways, 
Gary, Ind., brought to a successful 
close on Feb. 14 the company's preferred 
stock sales campaign by subscribing 100 
per cent to their allotment. Every one • 
of the 310 employees of the railway 
subscribed for one or more shares, thus 
topping the mark established during a 
similar campaign in the fall of 1925, 
when 92.G per cent of the employees 
purchased stock. The average holding 
is less than H shares per employee. 

The present issue of $200,000 par 
value of 7.2 per cent class A preferred 
stock was offered for sale under the 
customer-ownership plan beginning on 
Feb. 1 by the Utility Securities Com
pany. Employees of the Gary Rail
ways were the only persons partic
ipating in the public sale. Because of 
the limited number of shares available, 
orders from employees were given first 
consideration during the first five days 
of the sale. Subscriptions from patrons 
and other investors in communities 
seryed by the company were un
usually heavy and the issue was over
subscribed within ten days. 

The stock was offered at $98 a share, 
either on cash or deferred payment 
terms, at which price it yields about 
7t per cent in annual dividends. 
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Redemption Plan Suggested 
Seattle Bondholders Co-operate with 

Mayor in Alleviating Railway's Bur
dens-Herberg Suit Continues 

A plan for the reduction of bond re
demption payments on the Seattle 
Municipal Railway, Seattle, Wash., 
from ~833,000 a year to $500,000 a year 
by extending the bond redemption 
period over an additional eight years 
has been placed before Mayor Bertha 
K • Landes by A. W. Leonar.d, president 
o'°!' the Puget Sound Power & Light 
Company, as the reply of the railway 
bondholders to the request of the 
Mayor for co-operation in lightening 
the railway's financial burdens. Mr. 
Leonard recently returned from Boston, 
where he conferred with the board of 
trustees of the Stone & Webster in
terests. 

As a condition the bondholders insist 
that the present contract provisions 

· giving priority to the bonds over all 
other obligations of the railway be fully 
protected by necessary legislation. The 
present holders of the purchase bonds 
ask the city to use good faith in en
deavoring to obtain an extension of 
other outstanding bonds, amounting to 
approximately $1,650,000, which would 
mature prior to the Stone & Webster 
bonds if the latter were extended. If 
this could not be readily arranged, the 
purchase bondholders will waive prior
ity as to these bonds, with the under
standing that no other bonds junior to 
them would be issued. 

The bondholders, in their plan, also 
suggest that if they are willing to 
assist the utility $1,000 a day in de
ferring annual bond payments, it is 
only fair to the thousands of railway 
patrons that the city accelerate the 
steps it has taken to increase earnings 
and still further reduce operating 
expenses. 

In this connection it has been 
estimated that a reduction in power 
costs would save the railway $200,000 
a year. The sale of power to the rail
way constitutes approximately 9 per 
cent of the light department's business. 
Mayor Landes and several of the Coun
cilmen favor the plan as a simple way 
ou't of the difficulties·of the line. 

While the Mayor and the City Coun
cil are considering the plan suggested 
by the Puget Sound Power & Light 
Company to reduce bond redemption 
payments on the Seattle Municipal 
Street Railway, litigation involving the 
railway in the federal and Superior 
courts is moving forward. Judge Calvin 
S. Hall of the Superior Court has ruled 
that the company will be a defendant 
in the suit started by J. G. Von Herberg 
to compel the city to apply all receipts 
of the railway first to wages of its 
trainmen before any provision for bond 
redemption or other obligation be made. 
Immediately after this ruling, Mr. Von 
Herberg filed a motion in federal court 
asking that a complaint the company 
filed there be dismissed so far as he 
was made defendant. 

The city filed a similar motion in the 
federal court, asking permission to be 
withdrawn as a defendant in a suit the 
company filed on Jan. 13. The power 
company, in its suit, named both the 
city and J. G. Von Herberg as defend-

ants asking that the city officials be 
rest;ained from withholding payment 
of the bond redemption and interest on 
the railway purchase contract until op
erating expenses of the line have been 
paid. The city's motion asks that t?e 
company's bill of complaint be ~is
missed in so far as it refers to the city 
as a defendant. 

Action by Mr. Von Herberg and the 
city indicates that both want to see the 
railway litigation settled in the state 
courts rather than in the United States 
courts. In his suit in the state courts 
Mr. Von Herberg sought to have .the 
city enjoined from putting money rnt.o 
the railway purchase bond fun_d untll 
operating expenses ~ad been paid. ~he 
city filed a bill of mterpleader askmg 
that the power company be made a 
defendant. 

Good Showing in Milwaukee 
Net Income in 1926 Increased by 

$1,186,867-Financial Structure 
Improved During Year. 

Operating revenues of the Milwaukee 
Electric Railway & Light Company, 
Milwaukee, Wis., from transportation 
of passengers, freight and express 
were $10,937,411 for the year ended 
Dec. 31, 1926, an increase of 3.03 per 
cent compared with the year 1925. Op
erating revenues of the electric and 
heating departments were $15,282,343, 
an increase of 14.24 per cent over the 
previous year. Net income available 
for dividends was $4,025,699, compared 
with $2,838,831 in 1925. Net capital 
expenditures for additions to property 
and for betterments during the year 
were $7,409,146, after deducting re
placements and property that was 
withdrawn from service. These facts 
were disclosed in the annual report to 
the stockholders. 

Expenditures in the railway utility 

STATISTICS OF RAILWAY OPERATION AT 
MILWAUKEE 

1926 1925 
Milea of track owned .•••• 429. 74 419.28 
Milee of trackleaoed ..... I. 90 I. 90 
Milea of reYenue track 

ope:,ated ...•...•.•••• 399.00 391. 49 
Re~enue paeaengers car-

154,908,620 150,591,216 · ned ..••..•........... 
Transfer pMJ§engert11 car-

ried .•...••.....•.... . 54,648,880 53,635,554 
Per cent transfer to 

revenue pa.esenger . .... 35. 28 35.61 
Receipts per revenue pae-

$0. 0677 $0. 0677 benger ..... .. ........ 
Number of passenger and 

912 861 express can, Ol\"lled .. ••. 
Number of passenger 

HI 124 motor buses owned ..... 
Kilol\·att system demand 182,868 IH,604 

cars were purchased and placed in serv
ice during the month of December. 
Twenty new buses were purchased dur
ing the year. Four new snow sweepers 
and other necessary transportation 
utility equipment were purchased or 
constructed in the company's shops. 

The financial structure of the com
pany was considerably altered and im
proved during the year.· The ratio of 
funded debt to the total capitalization 
was 64.6 per cent on Dec. 31, 1925, and 
was reduced to 54.6 per cent on Dec. 
31, 1926. This decrease was accom
plished by the sale of additional com
mon and preferred stocks to provide 
funds for retiring $6,500,000 consoli
dated first .mortgage bonds which 
matured and were paid on Feb. 1, 1926. 
The proceeds of the sale of common 
and preferred stock were also used in 
part to finance new construction during 
the year. The total par amount of se
curities retired was $19,576,500 and the 
total par amount of securities issued 
was $22,435,900. 

S. B. Way, president, states that the 
transportation revenues of the company 
showed some improvement over previ
ous years; the operation of an in
creased number of one-man safety cars 
during the non-rush hours and im
provements to passenger equipment 

INCO.ME ACCOUNT OF THE MILWAUKEE ELECTRIC RAILWAY&: LIGHT COMPANY 
1926 1925 

Operating revenues ............•.••.• ..•••••• • • • • • • . . • • • $26,219,754 . .......... $23,992,653 
Operating expenses: 

Ordinary operating experu,es ...••..... ..• .•.. 
Depreciation ..... . ..... ....•........... •.• 
Taxes ............ . ....... .. .. . .......... . 

$15,369,656 
2,043,191 
2,283,191 

$14,415,619 . .......... 
1,847,077 . .......... 
2,160,755 ··········· 

Total operating expenses ..•.•...... , ..•..•..• '. 

Net operating revenues .•.........•....•.... 
Non-operating revenues . ......... ...... ..... . 

Gr088 income ........ ..................... . 
Interest charges: 

Interest on funded debt. ...............••... 
Interest on depreciation reserve balance .. .... . 

Interest on otherreserves . .. ••...........•.... 

Total interest chargl'S ..................... . 

Net income .. ........... , ............ , ..•• 

include principally the construction of 
the new rapid transit line, consisting of 
new double track on private right-of
way; extension of double track on Cen
ter Street in the city of Milwaukee to 
60th Street; double tracking Downer 
Avenue; extension of track on First 
Avenue; extension of double track on 
Forest Home A venue; rebuilding and 
double tracking Twenty-seventh Street, 
and double tracking Howell A venue. 
Approximately l0i miles of new track 
was constructed and added to the sys
tem during the year. 

Forty new one-man safety passenger 

$2,266,754 
521,979 

44,630 

$19,696,038 

$6,523,716 
335,348 

$6,859,064 

$2,833,363 

$4,025,698 

··········· 
·· ········· 
··········· 
........... 

$2,574,457 
471,814 
41,772 

··········· 
·· ······· ·· 

$18,423,451 

$5,569,202 
357,675 

$5,926,877 

·········· · ··········· ··········· 
$3,088,043 

$2,838,831 

and rapid transit service should im
prove the future earnings of the trans
portation department. 

The relations between the employees 
and the company continue to be satis
factory. The Employees' Mutual Bene
fit Association has now 6,110 members. 
The Employees' Mutual Savings Build
ing & Loan Association continues to be 
a very important factor in establishing 
homes for employees and their fam
ilies. Upward of $10,801,960 has been 
provided members for this purpose 
since the inception of the association 
in April, 1914. 
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Balance in Columbus $1,383,483 
According to the report of the sec

retary and auditor of the Columbus 
Railway, Power & Light Company, 
Columbus, Ohio, the net balance of 
the company in 1926 was $1,383,483, 
against $672,600 for 1925. These facts 
were contained in the thirteenth annual 
report of the board of directors to the 
stockholders. Cyrus S. Eaton, presi
dent, states that the continued healthy 
growth of the company's business is 
reflected in the reports submitted. 

During the year the company issued 

lNCO~tE ACCOUNT OF THE COLUMBUS 
RAILWAY, POWER & LIGHT COMPANY 

1926 1925 
Railway operating revenues ... $3,409,499 $3,383,966 
Power, light & heat operating 

revenues................. S,887,572 S,316,787 
Non-operating revenues...... 33,187 10,236 

Total groSl! revenue• ....... $9,330,259 $8,710,989 

Operating experu,es ...•...... $5,086,958 $4,914,303 
Ta%es......... . ...... . .. . .. 953,239 912,275 

Gross income . .•......•.. . $3,290,061 $2,884,410 

Deductions from gross income: 
Interest charges............. $882,702 $848,577 
Other deductione............ 64,126 66,97◄ 

Total deductions . . . . . . . . . . $946,828 $915,552 

Net income available for sink
Ing fund, divideada and 
other financial requirements $2,343,232 $1,968,858 

Deductioru, fwm net income: 
Sinking found............... $304,587 
Dividends: 

Firet preferred •tock....... 329,207 
Series B preferred stock ... , 325,95◄ 
Common stock .........•.. 

Balance (credit to profit and 
loss account).. . .. . . . . . . . . . $1,383,483 

$319,439 

16 ◄,79◄ 
361,616 
◄S0,408 

$672,600 

$1,857,100 of its first preferred 6 per 
cent stock. Of this amount $1,500,000 
went to the public through its bankers 
and $357,100 to employees and cus
tomers. All stock was sold to the 
public, employees and customers at par 
in a customer-ownership campaign con
ducted by the employees of the company 
and supplemented by schedules of edu
cational advertising in the Columbus 
daily newspapers. 

The company's policy of carrying out 

PROFIT AND LOSS ACCOUNT OF THE 
COLUMBUS RAILWAY, POWER & 

LIGHT COMPANY 
1926 1925 

Balance at beginning of year .. $3,603,925 $3,053,726 
Credits 

Balance from each yenr'e oper-
ations ............. ,...... 1,383,483 672,600 

Delayed income credits....... 11,668 I S,893 
l\liecellaneoua credits .• . . . . 6,913 ....• , .•. 

Total credits ............ $5,005,990 $3,742,220 

Debits 
Dividend• (paid in etock): 

Seriea A preferred stock .•... 
Series B preferred stock .... , 

Delayed Income debits ... ,., .. 
Miocellaneous de bile . . ...... . 

Total debit,, ...... .... .... . 

. .. $ii,ii1 : : : : : : : : : 
28,732 $138,29◄ 

$91,960 $138,29◄ 

Balance at end of year .. .... . . $4,914,030 $3,603,925 

an extensive improvement program was 
continued. This is evidenced by the fact 
that total expenses chargeable to prop
erty account were $3,670,608. Of this 
amount $541,550 was used for track and 
roadway projects and $93,331 for cars 
am! equipment. Railway improvements 
included new track, reconstructed track, 
track removal and special work. Roll
ing stock improvements included the 

TRAFFIC STATIS~ICS OF THE COLUMBUS 
RAILWAY, POWER & LIGHT COMPANY 

1926 1925 
Revenua paeeengere ......•..• 6◄,8◄ 1,596 6◄,591,271 
Traru,fer p885enge~ ...•••••.. 16,573,110 16,420,87 ◄ 

Total passengers ......•... 81,414,706 81,012,145 

Per cent of tran.,fero to total 
paseengers . .............. . 20.36 20.27 

Revenue per revenue pas-
sengers in cents ........... . 

Revenue per PM&enger includ-
ing traru,fere, in cents ...... . 

---
5.09 

◄. OS ---

S.09 

◄ .06 

Car mileage................. 9,521,782 9, ◄ 6◄,862 

overhauling of 166 cars and the paint
ing of 115 cars. In addition six gas
electric buses were purchased during 
the latter part of the year and put in 
crosstown service. During the year 
1.84 per cent of the gross receipts was 
used for claims cost. 

Springfield Property Passes 
to New Haven 

Control of the Springfield Street 
Railway, Springfield, Mass., passed to 
the New York, New Haven & Hartford 
Railroad at a stockholders' meeting on 
Feb. 14. Directors were increased from 
seven to nine. They include E. J. Pear
son, E. G. Buckland and A. P. Russell, 
New Haven; W. E. McGregor, Boston; 
George Dwight Pratt, Charles W. Bos
worth, Clark V. Wood, George B. 
Bulkley and Henry A. Field, Spring
field. The last three were re-elected. 
President Pearson of the New Haven 
was made chairman of the board, which 
immediately ratified the $1,500,000 im
provement program. The executive 
staff of the Springfield Street Railway 
is unchanged. Clark V. Wood remains 
as active head. At a reorganization of 
the Springfield Railways E. J. Pearson 
was made president. New trustees 
with him are Messrs Buckland and 
Russell. C. M. Rogerson and Leverett 
Candee were re-elected vice-president 
and treasurer respectively of the 
Springfield Railways. William Crowe 
continues as secretary of both the 
Springfield Street Railway and the 
Springfield Railways and Bentley W. 
\Varren as general counsel. 

Approval Sought for Sale of 
Coral Gables Road 

Approval of the sale of the Coral 
Gables Rapid Transit Company, Coral 
Gables, Fla., and all equipment is to 
be requested before the State Railroad 
Commission. Petition for the approval 
is to be filed within the next few days 
by John M. Murrell, Miami, attorney 
for the company. The monetary con
sideration involved was not given. It 
will be recalled that some time ago a 
proposal was advanced for the sale of 
the road to the city, but the informa
tion at present at hand about this lat
est move by the company does not 
make it plain whether or not the appli
cation now made is in furtherance of 
that plan. 

Will Discontinue Line . ..:_The Coast 
Cities Railway, Asbury Park, N. J., 
will discontinue its inside belt railway 
on March 1. The company claims that 
there is no further public demand for 
the belt line. The poles and tracks 
will be removed. 

Capital Traction Would Buy Leased 
Line.-The Capital Traction Company, 
Washington, D. C.,-has opened negotia
tions for the purchase of the Washing
ton & Maryland Railway, which runs 
from Fourteenth and Kennedy Streets, 
Washington, to Takoma Park, Md., ac
cording to reports received by the 
Public Utilities Commission. The com
pany has been operating the line for 
the last ten years under a lease which 
expires on Feb. 19. 

Increase in Capitalization Approvea. 
-At the recent annual meeting of the 
Wisconsin Public Service Corporation, 
Green Bay, Wis., approval was voted 
of the plan recently projected to in
crease the authorized capital stock of 
the corporation from $8,500,000 to $20,-
000,000. Consequently the number of 
preferred shares will be increased from 
55,000 to 125,000 valued at $12,500,000, 
and common from 30,000 shares to 
750,000 shares valued at $7,500,000. 
The value of common stock at par is 
reduced from $100 to $10. It is not 
likely that any considerable amount of 
the stock will be issued in the near 
future. 

$2,500,000 North Shore Notes Issued. 
-Halsey, Stuart & Company and the 
National City Company, New York, 
are offering for subscription at 99~ and 
interest, yielding more than 5.65 per 
cent, $2,500,000 of Chicago, North 
Shore & Milwaukee three-years 5½ per 
cent gold notes. The notes are dated 
Feb. 1, 1927, and interest is payable on 
Feb. 1 and Aug. 1. They are in the 
denomination of $1,000, $500 and $100. 

Financing of New Rockford Compa
nies Approved.-The Illinois Commerce 
Commission has authorized the Rock
ford Public Service Company, Rock
ford, III., to issue bonds to the extent 
of $1,000,000 against the company's 
holdings and stock to the amount of 
$500,000. The Rockford - Belvidere 
Railroad, recently acquired by the Ellis 
interests, has been authorized to oper
ate the electric railway between Rock
ford and Belvidere and to issue $150,000 
of stock. The formal approval of 
these plans completes all details of the 
financing of the successor companies 
at Rockford. 

New British Columbia Director.-W. 
G. Murrin has been elected a director of 
the British Columbia Electric Railway, 
Vancouver, B. C., Canada. Mr. Murriu 
is vice-president of the railway. 

Valuation of Discontinued Properties 
Computed.-Electric railway systems of 
the aggregate value of $591,225, located 
in Salem and Eugene, Ore., have dis
continued operations owing to the fail
ure of the public to support them 
adequately. The Public Service Com
mission has also authorized the Willa
mette Valley Southern Railway to dis
continue the operation of 12 miles of 
railway in the Salem district. The 
books of the State Tax Commissioner 
show that the apportioned valuation 
placed on all these discontinued rail 
systems is $377,021. This source of 
state revenue will, necessarily, cease 
with the dismantling of the carrier 
lines in question. The Willamette Val
ley Southern is owned and operated by 
the Portland Electric Power Company, 
while the Salem and Eugene systems 
have been operated by the Southern 
Pacific Company. 
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Personal Items 

G. R. Green Heads Master 
Mechanics 

Superintendent of South Bend Road 
Heads Central Equipment 

l\len's Organization 

George R. Green, .general superin
tendent of the Chicago, South Bend & 
Northern Indiana Railway, Michigan 
City, Ind., and its affiliated lines, the 
Southern Michigan Railway and the 
Railway Transit Company, a bus oper
ating organization, has• been elected 
president of the Central Electric Rail
way Master Mechanics' Association. 
Fev.: men in mechanical circles in the 
Central Electric Railway Association's 

G. U. <~rt"t'll 

territory are better known than is Mr. 
Green; few men have had a career more 
spectacular than he and few have risen 
through the ranks to greater respon
sibility. 

Twenty-six years ago Mr. Green 
started to work at the age of fourteen 
as an armature winder's helper with 
the Detroit United Railway. He was 
not content merely to assist in winding 
armatures and then to wind them him
self. He studied the whys and the 
wherefores. It did not militate one iota 
against his upward progress that he 
remained with the Detroit United prop
erty for eighteen years, except for 
three years between 1909 and 1912, 
during which time he was master me
chanic of the Saginaw & Flint Railway. 

At first promotions came slowly and 
advancement was by small steps, but 
initiative, persistence and hard work, 
combined with an interest in the prob
lems of hi~ company outside of his 
immediate duties, won for him deserved 
recognition. He finally rose to the 
position of general foreman of inter
urban equipment with the Detroit 
Unite<l Railway, but when he did attain 
that position, few other men in the 
country were better qualified by experi
ence and training than was he. 

In July, 1920, Mr. Green went to 
South Bend as superintendent of equip-

n,ent. So thoroughly impressed was 
the management with the man's abil
ity that when it appeared that railway 
service might be supplemented with 
bus'es, he was selected to study bus 
operation in other cities. When the 
new service was decided upon, he was 

. placed in charge of starting the buses 
an<l operating them. Next followed 
his appointment to be general superin
tendent of the rail lines and buses. He 
was appointed to this post in March, 
1925. 

Retirements and Changes 
in Rockford 

A. P. Lewis of Wichita, Kan., has 
been appointed general superintendent 
of the Rockford Public Service Com
pany, recently acquired by T. M. Ellis. 
Mr. Lewis succeeds Archie Andrew, 
who retires from the post as super
intendent of transportation of the old 
Rockford City Traction Company after 
25 years service. Five veteran depart
ment heads in executive positions are 
retired under the new ownership. Be
sides Mr. Andrew they are Edwin l\Jai:~, 
maintenance of way engineer; Shell R. 
Smith, claim agent; H. D. Hollenbeck, 
purchasing agent, and Otis R. Hill, 
superintendent of equipment. 

J. D. Whittemore Resigns from 
Wheeling Company 

Joseph Damon Whittemore has re
signed as vice-president and general 
manager of the Monongahela West 
Penn Public Service Company, Wheel
ing, W. Va. He became connected with 
the Wheeling property in July, 1924. 
Three years prior to that he was asso
ciated with W. S. Barstow & Com
pany, New York, as supervising exec
utive of several utility properties in the 
East. During his residence in Wheelin~ 
he had charge of the operations of 
properties in Wheeling and Morgan
town. 

Mr. Whittemore is a New Englander 
by birth. In the time that he was at 
Wheeling the Monongahela West Penn 
Public Service Company expanded 
widely and practically all of the inde
pendent properties in northern West 
Virginia were purchased and amalga
mated with the Monongahela West Penn 
Public Service Company. 

Howard R. Whitney has been named 
operating vice-president of the \Vorces
t er Consolidated Street Railway, \Vor
cester, Mass., as the personal represen
tative of President Clark V. Wood to 
supervise and carry through the pro
gram of rehabilitation sponsored by the 
New York, New Haven & Hartford 
Railroad. l\lr. Whitney is also vice
president of the Springfield Street Rail
way, but his office there will not be 
filled for the present. Mr. Whitney is 
·oeing assisted in his work in Worcester 
by Henry C. Page, general manager of 
the Consolidated. 

E. F. l{e~Iey Assigned Addit ional 
Duties at Louisville 

Edward F. Kelley, secretary to Presi
dent James P. Barnes, Louisville Rail
way, Louisville, Ky., was recently ap
pointed purchasing agent in addition 
to his secretar ial duties. He succeeds 
in that capacity C. Edward Earley, to 
whom less arduous duties have been 
assigned. 

Mr. Kelley is well known in the rail
way field, not only because of his work 
assisting Mr. Barnes but also as editor 
oi the News Service Bulletin, a bi
monthly publication of the Committee 
on Public Utility Information of the 
Kentucky Association of Public Util
ities. It was his keen knowledge of 
electric railway affairs of the state and 
country and his realization of the diffi
culties confronting the utility compa
nies and their relation to the public 
which brought him the editorship of 
the bulletin. In that work he has been 

constantly improving the understand
ing between the public and the com
pa.ny. He is also editor of Trolley 
Topics, the house organ distributed by 
the Louisville Railway among its em
ployees. 

Mr. Kelley became associated with 
Mr. Barnes in 1905. Prior to that he 
was with the New York Central and 
thereafter with Mr. Barnes at Syra
cuse, Utica, Rome, Little Falls, Oneida, 
Rochester and Schenectady, N. Y. In 
1920 he became secretary to Mr. Barnes 
at Louisville. 

In his new work he will have com
plete charge of the purchase of sup
plies and materials for all departments 
of the Louisville Railway, the Louis
ville & Interurban Railroad and the 
Kentucky Carriers, Inc., as well as be
ing superintendent of the office build
ing in charge of maintenance of that 
building. 

Besides the offices already mentioned 
Mr. Kelley is secretary of the Kentucky 
Association of Public Utilities and sec
retary and director of the Kentucky 
Committee on Public Utility Informa
tion. He is also secretary of the Louis
ville Kiwanis Club, which position he 
has held for the past seven years, and 
for a while was district secretary of 
the Kentucky-Tennessee District Kiwa
nis Clubs. 
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W. W. Foster Heads 
New York Interurban 

Former Secretary, Treasurer and l\lan
a~er of RocheEter-Bulfalo Road Is 
:'.\lade President-Other Changes 

William W. Foster, for many years 
secretary, treasurer and general man
ager of the Rochester, Lockport & Buf
falo Railroad Corporation, Rochester, 
N. Y., was elected president of the 
company to succeed E. R. Wood, Toronto, 
who retired, at a meeting of directors 
and stockholders in Rochester on Feb. 8. 

Joseph D. Nailor was advanced from 
superintendent of transportation and 
equipment to general manager and 
treasurer. Mr. Nailor began his rail
way career eighteen years ago as a 
motorman. 

Jerry D. Foster becomes secretary of 
the corporation, but retains his present 
position as auditor. 

Allen S. Muirheid, Toronto, was re-

elected vice-president. Herman L. 
Lang, trainmaster, was promoted to 
superintendent of transportation and 
Donald Dewitt was advanced from 
special agent to general traffic agent. 
L. D. Harner, general shop foreman, 
becomes master mechanic. 

It was stated at the headquarters of 
the company in Rochester that Mr. 
Wood retired to devote his attention to 
other interests nearer his horn~ in 
Canada, and that there would be no 
change in policy or operation as a re
sult of the changes in personnel. 

Mr. Foster, the new president, is very 
well known in New York State, not only 
for his association with electric railway 
activities but also for his banking and 
business affiliations. At the age of six
teen he entered the employ of the First 
National Bank of Syracuse as a clerk. 
Two years later he entered the service 
of Holden & Sons, wholesale coal deal
ers, as an accountant and cashier. In 
1905 he became identified with electric 
railway interests when he went with 
the Beebe Syndicate as general auditor 
and assistant treasurer. This syndicate 
operated five interurban electric rail
ways, including the Buffalo, Lockport 
& Rochester Railwa·y, which was taken 
over in 1911. 

In the railway field Mr. Foster 
seemed to have found his chief interest. 
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In June, 1915, the Buffalo, Lockport & 
Rochester Railway was segregated from 
the Beebe Syndicate and at that time 
he became auditor, secretary and treas
urer, moving his offices to Rochester, 
N. Y. A little more than two years 
later he was appointed general man
ager of the company, but still retained 
the position of secretary-treasurer. 
In April, 1919, the company was re
organized and the name changed to the 
Rochester, Lockport & Buffalo Railroad 
Corporation. Then it was that he was 
elected a director and appointed to the 
positions of secretary-tre"inmrer and 
general manager. In June, 1926, he was 
elected president of the New York 
Electric Railway Association. He was 
born in Syracuse on Jan. 1, 1873. 

The road he heads operates 67.9 miles 
of interurban railway across west
ern New York connecting the important . 
cities of Buffalo and Rochester, through 
transfer at Lockport, its western ter
minus. The line in general follows the 
route of the Barge Canal, serving the 
communities in the prosperous Lake 
Ontario fruit belt. 

President Ready in New Office 
The directors of the Key System 

Transit Company, Oakland, Cal., at 
their monthly meeting, held on Dec. 16, 
formally elected Lester S. Ready to the 
presidency. He assumed his new 
duties on Jan. 3, taking complete 
charge of the entire system. The new 
president has been chief engineer of 
the California Railroad Commiss.i'On. 
His career has been reviewed before ;11 
the ELECTRIC RAILWAY JOURNAL. 

Mr. Ready has accepted the presi
dency of the Key Syste01 Transit Com
pany believing that with his thirteen 
years experience in the observation of 
public utility operation and in the ac
tive work of the regulat'ion of these 
utilities he can be of material assist
ance both to the company and the 
people of the East Bay. 

As he sees it, the development of u 
great metropolitan area such as the 
East Bay district is dependent upon 
utility transportation. A large part of 
the public must rely upon the facilities 
of the Key System for its means of 
travel. At the present time the Key 
System Transit Company is responsible 
for the safe, convenient and rapid 
transportation of at least 50 per cent 
of the traveling public of the East Bay 
district. Experience of other cities in
dicates that as the population grows a 
greater and greater percentage of the 
public must depend upon street car and 
bus transportation. Mr. Ready realizes 
that it is important that the problems 
of traffic and public transportation be 
solved correctly. 

He has said that the aim and duty 
of the Key System Transit Company are 
to render to the rapidly growing East 
Bay district a good utility transporta
tion service. As an evidence of the 
company's disposition to do this Mr. 
Ready recalled that during the last 
two years and ten months approxi
mately $6,500,000 has been spent to 
enlarge and improve the facilities 'Jf 
the company that a better service may 
be rendered. Further improvements 
will be made as rapidly as it is finan
cially possible. 

Convinced that the best service can 
only be rendered to the community 
through the whole-hearted co-operation 
between the company and the public, 
Mr. Ready has stated for the company 
that it is ready and willing to co-oper
ate with the public as far as it can and 
that he will appreciate suggestions 
from the public. Thus he enters upon 
his new duties convinced that, in view 
M the importance of adequate trans
portation to the development of .a com
munity, the problem can be worked out 
so as to.be profitable both to the com
pany and to the public it serves. 

C. G. Adsit a West Towns Official 
Charles G. Adsit, nationally known 

as an engineer, has been elected a 
director of the Chicago & West Towns 
Railway, Oak Park, Ill. He has long 
been interested in_ the affairs of the 
Georgia Railway & Power Company 
and is vice-president and executive 
engineer of that company. Previous to 

his affiliation with the company at 
Atlanta he had extensive engineering 
experience in the western part of the 
United States, in South America and 
in Mexico. His association with the 
Georgia company actually dates back 
to 1911, when he became resident engi
neer on the Tallulah Falls hydro
electric development. Later he was 
made consulting engineer and .-:hie£ 
engineer, and had charge of the devel
opment of Mathis dam and reservoir 
and Burton dam and reservoir and the 
Tugalo development. On April 1, 1922, 
he was made executive engineer with 
authority and jurisdiction over engi
neering work of all departments. In 
May of the same year he was made a 
vice-president of the company. 

Ezra Brainerd, Jr., Nominated 
for I.C.C. 

Ezra Brainerd, Jr., Muskogee, Okla., 
was nominated to be a member of the 
Interstate Commerce Commission on 
Feb. 16 by President Coolidge, succeed
ing Frederick I. Cox of New Jersey, 
whose reappointment was rej~cted. This 
action eliminates Pennsylvania from 
the contest for the post for which 
Cyrus E. Woods, backed by Senator 
Reed of Pennsylvania, was first nom-
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inated by President Coolidge. Mr. 
Brainerd is a lawyer and vice-president 
of the oldest bank in Oklahoma. He 
was graduated from Colgate University 
and the University of Michigan Law 
School. He is a Republican and was 
recommended by Senator Harreld. 

New Commercial Department 
Functioning at Youhgstown 

With the appointment of D. J. Gra
ham as assistant manager of railways 
of the Pennsylvania-Ohio Electric 
Company, Youngstown, Ohio, at the 
opening of the year the ride-selling ac
tivities of the Penn-Ohio System have 
been concentrated in a well-organized 
commercial department. 

In this department will be centered 
all matters that have to do with check
ing and developing the service of the 
various transportation lines and mak
ing them have a stronger and stronger 
appeal to the traveler and to the people 
of the communities served. Here also 
will center the development of freight 
traffic, a branch that has been of 
steadily increasing value. 

Associated with Mr. Graham as his 
aids in carrying on this work will be: 

Charles J. Collins, general freight 
agent, in charge of the freight serv
ice of the system. 

Donald S. James, general passenger 
agent, .directly engaged in the duty of 
developing passenger business. 

H. H. Best, supervisor of schedules, 
in charge of analysis and preparation 
of schedules of service. 

Perry Weller, statistician, who will 
develop and keep records and checks of 
service. 

The purpose of the commercial de
partment will he to sell more rides 
through the application of good sales
manship in every department of the 
service-to build up an.d develop both 
freight and passenger business. 

Victor Emanuel to Return to 
Utility Field 

Victor Emanuel, former chairman of 
the National Electric Power Company, 
is planning to return to the utility 
field. He resigned as chairman last 
year, but continued as a director after 
the company was acquired by Samuel 
Insull. The National Electric Power 
Company was founded by Albert Eman
uel, father of Victor Emanuel. It was 
learned recently that Mr. Emanuel had 
formed in New York State last October 
the United States Electric Power Cor
poration, which through a subsidiary, 
has acquired small utility properties in 
the Stat'! of Washington. The United 
States Electric Power Corporation has 
applied for permission to increase its 
capital from 100,000 shares of no par 
or nominal value to 800,000 shares. 

C. E. Earley, who has been purcha:!
ing agent of the Louisville Railway, 
Louisville, Ky., for the last eight years;, 
has at his own request been transferred 
to duties less arduous. Mr. Earley has 
been connected with the company for 
35 years. He entered the service when 
he was only 15 years of age as a trol
ley boy and worked his way up to the 
position of purchasing agent. 

Obituary 
0. C. Macy 

0. C. Macy, vice-president of the 
Chicago, Harvard & Geneva Lake Rail
way, Walworth, Wis., died recently. 
Early in his career Mr. Macy had been 
superintendent of the electric railway 
lines in Cairo, III. In 1908 he became 
affiliated with the East St. Louis & 
Suburban Railway in charge of the 
Alton division. In this work he con
tinued until 1915, when he took charge 
of the East St. Louis, Columbia & 
Waterloo Railway. After severing his 
connection with the latter property he 
was employed in the automobile sales 
business for a while and then went to 
Chicago, where he served as vice-presi
dent of the Chicago, Harvard & Geneva 
Lake Railway. This property connects 
Harvard and Big Foot, Ill., and Wal
worth and Fontana, Wis. Late last 
year Mr. Macy came East on a busi
ness trip and became suddenly ill. He 
was taken to the Mountainside Hospital 
at Montclair, N. J., where he died of 
pneumonia. 

Albert Bath 
Albert Bath, one of the executives 

of the Detroit Department of Street 
Railways, died on Jan. 30. At the 
time of his death and for about two 
years previous he was division super
intendent of the Trumbull-Northwest
ern belt line of the Municipal system. 

Late in 1907 he became night fore
man at the Trumbull Avenue carhouse 
of the Detroit United Railway. He 
was transferred soon after to the Jef
ferson carhouse and in May, 1909, was 
made day foreman of the Fourteenth 
Street carhouse. His promotion to 
assistant division superintendent of the 
Fourteenth ·and Crosstown lines fol
lowed in October, 1909. He was made 
division superintendent of the Harper
Sherman-Baker lines of the Detroit 
United Railway in July, 1915, and 
was transferred to the Trumbull North
western belt lines in January, 1925. Mr. 
Bath was born in Rochester, N. Y., 
in 1880. 

Russell Robb 
Russell Robb, senior vice-president 

and treasurer of Stone & Webster, Inc., 
died at Phillips House, Boston, on Feb. 
15, Mr. Robb was one of the pioneer 
associates and earlier members of the 
firm of Stone & Webster and was known 
throughout the public utility industry 
as a sagacious leader of its inner coun
cils. Modest and kindly in disposition, 
he was much beloved by those who 
came in contact with him. 

The. development of Stone & Web
ster's organization from its small be
ginnings nearly 40 years ago to its 
present magnitude and influence is, of 
course, due to no single individual, but 
as the· first partner in this enterprise 
to enter the firm after Messrs. Ston~ 
and Webster, Mr. Robb's share in it., 
upbuilding and his sound influence 
upon the utility industry cannot be 
reduced to measurement. 

He was born at Dubuque, Iowa, Dec. 
6, 1864; was graduated from the Mas
sachusetts Institute of Technology in 

1888, being a classmate of Charles A. 
Stone and Edwin S. Webster, and after 
two years of engineering service with 
the Thomson Electric Welding Com
pany at Lynn, Mass., joined the engi
neering organization of Stone & Web
ster at Boston in 1891. In 1905 he was 
made a member of the firm and in 1920 
was made senior vice-president and 
treasurer of the company which suc
ceeded the former organization. 

Mr. Robb was an officer and director 
in a long list of public utilities in the 
traction, light and power field. In 1896 
he was the author of a book on "Elec
tric Wiring," and in 1909-11 he lectured 
at Harvard University on public utility 
topics, his "Lectures on Organization" 
being privately printed in 1909. He 
was prominent in civic life in his home 
town of Concord, Mass., and was a 
member of the American Institute of 
Electrical Engineers and many other 
organizations and clubs. 

John W. Smith, director of the 
Indianapolis Street Railway, Indian
apolis, Ind., · and also of the Chicago, 
South Bend & Northern Indiana Rail
way, South Bend, Ind., died recently. 
He was 67 years old. 

Jeston N. Chamberlin, secretary 
of the Beckwith-Chandler Company, 
Newark, N. J., died on Feb. 6 at Jeffer
son Hospital, Philadelphia, Pa., follow
ing an operation. Mr. Chamberlin had 
been connected with the Beckwith
Chandler Company fourteen years as 
secretary in charge of railroad sales. 
He was 46 years old. 

Louis Lewis, formerly of Richmond, 
who assisted in building the first elec
tric railway in Richmond, died recently 
in Philadelphia. At the time of his 
death he was president of the Central 
Automatic Sprinkler Company, Phila
delphia. Following his work in the 
railway field, Mr. Lewis designed 
and built the electric power equipment 
in many large mills and institutions in 
the country. He was 78 years old. 

Robert ,v. Seebaum, assistant claim 
agent for the Cincinnati Street Rail
way, Cincinnati, Ohio, died at his home 
in that city on Jan. 11 following a long 
illness. Mr. Seebaum, had been con
nected with the claim department of the 
railway for 23 years. He was gradu
ated from Columbia University and at
tended the Cincinnati Law School. 

Lynn Shaddeau, purchasing agent of 
the Saginaw Transit Company, Sagi
naw, Mich., died suddenly on Jan. 18. 
Mr. Shaddeau had been connected with 
the Saginaw Transit Company and the 
Saginaw-Bay City Railway, its pre
decessor, for twenty years. His death 
marks the first break in the new or
ganization since its inception three 
years ago. Mr. Shaddeau was born in 
Saginaw in 1886. • 

John S. Moore, general passenger and 
freight agent of the Chicago, South 
Bend & Northern Indiana Railway and 
the Southern Michigan Railway, both 
of South Bend, Ind., died recently. Mr. 
Moore had been connected with these 
companies since 1918. Previous to that 
time he had been in the freight depart
ment of the South Shore Railway and 
had been employed by the Wabash Rail
road in the capacity of station agent at 
different points on its line. 



February 19,1927 ELECTRIC RAILWAY JOURNAL 363 

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 

$724,372 Net Profit 
for Brill 

Car Builder Reports Approximately 
$7,250,000 of Work on Hand 

Jan. 1, 1927 

For the year 1926 · the combined out
put of the J. G. Brill Company's four 
plants amounted in sales value to $10,-
416,381. 

The combined output for each of the 
past seven years follows: 

1920 . ... .... • •...• . . . .. . . . ... $17,637,293 
1921 . . . . . . . . . . . . . . . . . . . . • . . . • 7,647,898 
1922 . .. • . . .• . ...... . . . .. . .. .. 10,177,682 
1923 ... .. . .. . ....•• .. • • ... ... 18,167,486 
1924 • . . . . . .. . . . . • . .. . . . . . . • . . 8,721,726 
1925 . . . . . . . . . . . . . . . . . . • . . . . . . 9,101,909 
1926 . . . .... .... ... .. . . ... . . .. 10,416,381 

After deducting from earnings all 
cost of operations, in which are in
cluded maintenance and repairs and de
preciation for the year amounting to 
$507,602 and after setting aside out of 
earnings reserve for federal income 
taxes, not yet due, of $109,178 the result 
of the operations of all the plants of 
the company shows a net profit for the 
year of $724,372. 

The amount of work on hand on Jan. 
1, 1927, was approximately $7,250,000, 
compared with $3,850,000 at the same 
time last year. 

CONSOLIDATED PROFIT AND LOSS AND 
EARNED SURPLUS ACCOUNTS OF 
THEJ J. G . BHILL COMP AN Y AND 
SUBSIDIARIES F OR YEAR 1926. 

Total n e t .sales bllled .. ... ....• $10,416,381 
Cost of Rales , lnclud Ing operat-

ing, sclllng, a dminis tration and 
general ex penses and deprecia-
tion for the year, less misce l-
laneous Income • • • . . . . . . . . . . 9,5 82,831 

Operating profit . . • • . . • . • . . . . • $833,550 
Less estimated federa l Income 

a nd state ta xes for 1926.. ... 109·,17 s 

Net profit to earned surplus. . . . $724,372 
Earned surplus at Dec. 31, 1925 •. $4 ,9 16,668 
Surplus adjus tments . • • . • . . • • • • . .. •• .. 

Add profit a s above ...... ... .•• 

Less dividends paid-
Preferred .. ... ... $320,600 
Common . . . . . • . . . 200,42 5 

$4,916,668 
724,372 

$5,641,000 

521,02 5 

Earned surplus at Dec. 31, 1926 .. $5,120,01 5 

· Milwaukee Company Has 
$5,000,000 Railway Budget 

Nearly $5,000,000 will be spent for 
railway and bus improvements by the 
Milwaukee Electric Railway & Light 
Company and five other North Amer
ican subsidiary companies, according to 
a recent statement issued by S. B. 
Way, president of the Milwaukee util
ity. The entire addition and better
ment program will cost approximately 
$11,449,000. Of this amount $4,492,184 

for improvements and additions to the 
electric railway and bus transporta
tion service in the Milwaukee area. 
In the territory served by the Wiscon
sin Gas & Electric Compan)', -operat
ing in Racine, Kenosha, Waukesha, 
Watertown, Burlington and a score of 
smaller communities in southeastern 
Wisconsin, $105,334 will be expended 
for railway and bus improvemer.ts. 
While in the Appleton district, the 
Wisconsin Traction, Light, Heat & 
Power Company is slated to spend 
$152,314 in improving its railway and 
hus service. 

Montreal Tramways Has 
$1,000,000 Rolling Stock Program 

Fifty new street cars and ten new 
auto buses to cost approximately 
$1,000,000 shortly will be added to the 

· equipment of the Montreal Tramways. 
Although plans for the cars have not 
been completed, it is understood the 
order will include 25 double-truck cars 
of a different design from those now 
in use on the St. Denis route. Each 
car will cost $17,000 and delivery is 
expected in the eatly fall. Approx
imately $130,000 is being spent by the 
company for new auto buses, each bus 
to cost approximately $15,000. They are 
being manufactured by the Yellow Truck 
& Coach Manufacturing Company. 
Delivery on this order of ten buses has 
already commenced, five of them hav
ing reached Montreal from Chicago 
last week. The buses have a seating 
capacity of 34 passengers each as com
pared with the 29-passenger type now 
in service. Contract for the cars will 
he awarded shortly. 

De Luxe Car Service for 
Washington & Baltimore Soon 
Ten articulated cars recently ordered 

by the Washington, Baltimore & An
napolis Railroad are to be placed in 
service very shortly, according to a 
recent announcement made public by 
President J. J. Doyle. It is understood 
that five of the cars will be in opera
tion by the end of February. 

The new rolling stock, for which con
tracts were awarded the J. G. Brill 
Company and the Westinghouse Elec
tric & Manufacturing Company, repre
sent an outlay of $500,000. They will 
be the first of their type chosen for 
operation by any high-speed interurban' 
line in America. As detailed in the 
JOURNAL for Jan. 22, page 165, the cars 
are connected or articulated .by a center 
truck. 

The decision to provide a new and 
exceptionally luxurious type of car for 
the patrons of the Washington, Balti
more & Annapolis line was made by 
officials of the company when it was 
realized that the advent of the beauti
fully finished and smooth riding buses 

attracted thousands of electric car 
riders to the auto coaches. It was then 
decided to furnish equal riding luxury 
on the electric cars, which, with traffic 
over a carefully guarded right-of-way 
and with rigidly maintained schedules 
capable of meeting any transportation 
demands, day or night, would afford 
the riding public the greatest degree 
of safety. -------
Rockford & Interurban to Order 

Seven New Interurban Cars 
From official circles it is learned that 

the Rockford & Interurban Railway, 
Rockford, 111., shortly will place con
tracts for seven new one-man interur
ban cars and that it will immediately 
convert two of its present interurban 
cars to the one-man type. Plans also 
call for rebuilding a third car along 
these lines in the near futu::-e. De
livery of the new rolling stock is set 
for May 1. Thus the information was 
incorrect which appeared in an article 
in the JOURNAL for Feb. 5, pag~ 270, 
in which it was stated that ten cars 
had already been ordered by the com
pany at a cost of $100,000. Recent 
advices raise this figure to $160,000 for 
the seven new cars. 

Omaha Company Allots $80,000 
for Trackwork 

According to the annual forecast of 
the Omaha & Council Bluffs Street 
Railway several important improve
ments are contemplated for the coming 
year. Among them is the widening of 
the Q Street viaduct in South Omaha, 
which has just been ordered by the 
City Council. The cost of this project 
is estimated at $200,000, of which the 
company's proportion, including track
work, will be about $36,000. Another 
item is the widening of Twentieth 
Street between Dodge and Harney 
Streets. This work is expected to cost 
in the neighborhood of $25,000 and will 
involve the realignment of tracks. An
other improvement includes the expen
diture of $30,700 for the repaving of 
Sixteenth Street between Farnam and 
Leavenworth Streets. Paving of Vin
ton Street between 24th and 25th in 
Omaha and the resurfacing of Broad
wav in Council Bluffs between First 
Street and Franklin Street are other 
contemplated improvements, for which 
the company estimates it will spend 
~15,000. 

Giant Electric Engine Goes West 
for Great Northern 

Great Northern Railway, St. Paul, 
Minn., will soon put into service in the 
Pacific Northwest a giant two-unit 
motor-generator electric locomotive re
cently completed jointly by the Bald
win Locomotive Works and the West
iughouse Electric & Manufacturing 
Company of East Pittsburgh. The 
locomotive is now being piloted through 
the Northwest states by T. E. McGet
tigan and E . R. Randolph, making 
stops at the principal cities, perhaps 
going as far as Vancouver, B. C., for 
exhibition purposes. The locomotive 
weighs 715,000 lb. and is 94 ft. 4 in. 
long over all between faces of buffers. 
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The motive-power will operate on the 
Great Northern line between Sky
komish and the summit of the Cascades 
on the Everett-Wenatchee division, and 
later, when the new Cascade tunnel is 
r eady, will haul trains through the 
7:f-mile bore. 

Orders for Electrical Goods 
Increase 

New orders booked during the fourth 
quarter of 1926, as reported to the De
partment of Commerce by 72 manufac
turers of electrical goods, were $246,-
711,426 as compared with $229,423,54:J 
for the third quarter of 1926 and $234,-
871,751 for the fourth quarter of 1925. 
The total bookings for 1926 for thes.~ 
concerns were $963,852,642, as com
pared with $900,985,980 in 1925. 

Rolling Stock 

Springfield Street Railway, Spring
field, !\lass., and \Vorcester Cons-0li
dated Street Railway, Worcester, l\lass .. 
have completed specifications and will 
shortly call for bids on approximately 
100 new cars of the one-man, two-man 
type. 

Fitchburg & Leominster Street Rail
way, Fitchburg, Mass., has recently 
ordered four double-truck safety cars 
from J . G. Brill Company. The speci
fications include Brill 117-E trucks. 

J. G. Brill Company, Philadelphia, 
Pa., has received an order for five 50-ft. 
6-in. passenger and smoking car motor 
bodies from the Philadelph ia & West
ern Ra ilway, Philadelphia, Pa. The 
bodies will be mounted on Brill 27 
M.C.B. trucks. 

Portland Electric Power Company, 
Portland, Ore,, has received a new six
cylinder Mack bus with street car body 
for use on the bus line to Marquam 
Hill. 

Phoenix l\lunicipal Railway, Phoenix, 
Ariz., will purchase a number of new 
cars if the voters on March 12 approve 
a program calling for the expenditure 
of $175,000 in rehabilitating the 
property. 

Fageol Company, Kent, Ohio, reports 
t he delivery of eleven coaches, type 
DD to the Department of Street Rail
ways, City of Detroit, Mich. All the 
coaches are equipped with Westing
house air brakes. 

Track mul Line 

Tidewater Power Company, Wilming
ton, N. C., owned by the Fitkin inter
ests, will reconstruct its line between 
Wilmington and Wrightsville Beach, 
North · Carolina, at a cost of approx
imately $50,000. The project will in
clude the relaying of 32,000 ft. of new 
and heavier rail. Charles Brooks, gen
eral manager railways for the company, 
has charge of the work, which is sched
uled to begin about March 1. Wrights
ville Beach is North Carolina's leading 
ocean resort and the new line will dou
ble the service capacity. 

Trenton & Mercer County Traction 
Corporation, Trenton, N. J., will com
mence shortly the construction of a 

loop in the Wilbur section of the city, 
the work having been approved by the 
Board of Public Utility Commissioners. 

Wisconsin Public Sen;ce Corpora
tion, Green Bay, Wis .• has completed 
its budget for 1927, which calls for the 
expenditure of $1,680,000 for improve
ments and additions to its properties 
in Wisconsin. To improve its electric 
railway and bus properties, approx
imately $625,000 will be spent during 
1927. 

Tri-City Railway, Davenp-0rt, la., is 
installing a new trolley wire on Harri
son Street. The wire is being strung 
from Second Street north to Eighth 
Street for use of the Vander Veer Park 
and Gaines Street line. The improve
ment will cost about $1,000. 

Seattle l\f nnicipal Street Railway, 
Seattle, Wash., through its superintend
ent, D. W. Henderson, is urging the 
immediate reconstruction of Westlake 
Avenue car tracks, and has asked the 
Council utilities committee to make 
$55,000 available for the work at once. 
Rails and other materials worth more 
than $30,000 were purchased three 
years ago, but the railway fund has 
never been able to finance th e installa
tion. The project extends from Roy to 
Fulton ~treet. Mr. Henderson suggests. 
that the $55,000 be appropriated as a 
loan from the depreciation reserve. 

Shops and B11ildillgs 

Cincinnati, Hamilton & Dayton Rail
way, Dayton, Ohio, will erect eight new 
automatic stations between Dayton and 
Cincinnati at a t otal cost of $200,000. 
This is part of a $1,500,000 rehabilit a 
tion program which has just been 
launched. 

Hartford & Springfield Coach Com
pany is removing all steam and elec
trical equipment from the old power 
plant at Warehouse Point, Conn., .,and 
is installing automatic machinery for 
rebuilding and repairing buses for its 
own and other lines. Among the con
cerns to be served are the Interstate 
Buses Corporation, Long Island Coach 
Company and Colonial Coach Company 
of Newport, R. I. Carl Derr is super
intendent of the maintenance opera
tions. 

Trmle Notes 

Rome Wire Company, Rome, N. Y., 
announces the opening of a new ware
house to serve the Detroit territory. 
Herman C. Jobs will be in charge of 
the new service station. 

Universal Car Parts Corporation has 
just been organized in Baltimore, Md., 
for the purpose of manufacturing and 
installing car parts and accessories and 
having as its special product the "Uni
versal joint coupler," of which Joseph 
l\L Saurez is the inventor. The cor
poration will concentrate its energies 
and resources on introducing Mr. Sau
rez's invention, a two-ball coupler de
signed to take the shortest curves and 
most abrupt change of grades and lat
eral inclinations. Offices of the cor
poration will be at 6 East Mulberry 
Street, Baltimore, l\ld. 

Tide Water Oil Sales CorJ}oration has 
secured a yearly contract for gasoline 
from the Fifth Avenue Coach Company, 
t he Yellow Taxi Cab Corporation, and 
the Hertz Driv-Ur-Self Sales Corpora
tion. The probable amount of gasoline 
which will be used by these corpora
tions for the year is between 16,000,000 
a nd 20,000,000 gal. 

ELECTRI C RAILWAY l\lATERIAL l'R:CES- Feb. 15, 1927 

l\letals-,'.ew York 
Copper . electrolytic, ceota per lb ..... . .. . . . 
Lead. ceou per lb .. ... . ... . .. . . .. .- ...••. 
Sickel, ceou per lb .. .... . .... .. . .. ..... . 
Zioc, ceou per lb ........... . , . • .. ...•.. 
Tin, Straits, ceou per lb .. . ... ... . .... ... . 
Aluminum, 9B or 99 per ceot, ceou per lb .•. 
Rabbitt metal, warehouse, ceo 11 per lb.: 

Commercial 11:rade ........ • . .• ..•••••. 
Genf'ral 11ervice .. .•.......•..•..•.••. • 

Bituminous Coal 
Smokele11 mioe ruo, f.o .b. veesel, Hampton 
~ Roada .. ..•......... .............. .•. 
~omt>rsel mane run, B o11ton . ... ..... .. ... . 
Pituburgh mine ruo, Pittaburgb .. •••..... 
Franklin, 111.,ocreeninga, Chicago ••• •. .. .• 
Central, Ill., 1creeoiog1, Ch icago, •..... .•. 
Kanll!!las 11creening1, Kan,u City ....... ... . 

12 . 435 
7 . 425 

35. 00 
7.00 

68.625 
26 . 00 

61.00 
31. 50 

$4, B25 
2.12, 
I. B5 
2.03 
1.B75 
2.50 

Track l\laterials-Pittsburgh 
Standard at eel raila, grooa too .• • .. . .•. .•.. 
Railroad apikea, drive, -h in. and larger, 

oantep~lb ... . ...... . ...... . .. . .... .. 
Tie platea{flat typv, ceot.a per lb . .• ••.•.•• 
An~le bara,ceou per lb . . .. • ...•.. . . ....• 
P.a:I boluaod ouu, ,enu per lb . . . . ...... . 
Steel ban,, ceota per lb .... . .. . . . .. . . . .. . . 
Tie,, white oak, Chicago, 6 lo.zS io.zS ft .•... 

Hardware-Pittsburgh 
Wire nails, baaeperkeg . .... . ... . . . ..... . 
Sbeetlroo (24gage),ceota per lb •• •••...... 
Sheer iroo, galvaoiaed ( 24 gage), ceou per lb. 
Galvaniaed barbed ,.;re,ceou per lb . . .... . 
Galvaaiaed wire, ordinary, ce1>ta per lb ••••. 

Waste-:,.iew York 

$H.OO 

2. 90 
2. 35 
2. 75 
4 . 20 
1.90 

$1.45 

2. 40 
2. BO 
3. 70 
3. 2s 
2. 40 

Wute,wool,ceouperlb.. .• . . ...•. • • • . .• 12-18 
Waote.oottoo ( 100 lb. bale), ceota per lb.: 

White ..••... . .... .. .... .•. .. ......•. 13-17.50 
Colored . . . . . . . .. .. .. . .. . I 0-14 

Paints. Putty and Glass-New York 
Liru,eed oil (5 bbl. Iota), cents per lb....... IO. 80 
Wb.ite lead io oil ( I 00 lb. keg), cecta per lb.. I 4. 5 I 
Turpeotioe (bbl. lot1), per gal.... . . . • . . . . . $0 76 
Putty, IOOlh.tio1, ceot11perlb .. . .. ... . .. . 5. H-5 50 

Wire-New York 
Copper wire, cenu per lb... . . . . . . . . .. . 
Rubber-covered wire, No. 14, per 1.000 It .. . 
Weatherproof wire baae,cente per lb .••.. .. 

Paving Materials 
Paviog11tooe,&raoite, 5 in. 

,. 50 
$~ . 50 
16 75 

New York-Grade I, per thonsnnd ..... SIH . 40 
Wood block paving 3!, 16 lb. treatment. 

N. Y .• peraq.yd.. ...... . ....... $2 . 70 
Paving brick 3tzB!z4, N. Y., per 1,000 io 

carload lot.a. .. . .. • . . . . . • . . . . . . . . . 51 00 
Paving brick 3zB!z4 N.Y .. per 1.000 in 

co.rload lots . . . . . . . . . • . ♦; . 00 
Cl'Wlhed atoae, Ho., carload Iota, N. Y., 

percu.yd ...... .. ... ... .. . .. . ... . . 1. 94 
Cemeot, Chicago ooooumero' oet priceo, 

without bags . .. .•...... . . . . .......... 
Gravel, ¼-lo., cu.yd., f.o.b. N. Y ..... .. ... . 
Saod, cu.yd ., f.o .b. N. Y ...•. . ..•. . ..... 

2 o, 
I 75 
I po 

Old Metals-New York and Chic111.••· 
Heavy copper, ceou per lb........... . .. 
Light copper, ceota per lb.. . ••• . . • . . . . . . . 
Heavy bra••• ceou perlb.. . • . . • . . .. . ... . 
Zioc, old ,crap, ceou per lb.. . • . . . . . . . . . 
Lead, ceou per lb. (heavy)......... . . . 
SteeJ car a1Jea. Cbicasrn, oet ton . . . . . . . 
Caat iroo car wheels. Cbicairn. srr<>so too . . 
Rail• (abort). Chica go. 1<ro•• oon .. 
Rails. (relarin,:),Cbicago,izro•• 10n 165 lb . 

and heavier) .. . . •. .... •...... . 
:\IacOine turniog11. Cbicaco. ,zroic,- ,, ., 

ro 50 
9 , ·, 
b 7 
• O'l 
6 00 

$11 75 
15 7> 
I b 75 
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"I cannot tell a lie-'' 
\Vere the father -of Our Country alive today he 
would also st~te that most modern cars are 
equipped with 

"PEACOCK" STAFFLESS BRAKES! 
REG . U.S. PA T. OFF. 

Light in weight, combined with tremendous 
braking power, low installation and maintenance 
cost, simplicity of ·operation and occupation of 
but little platform space, are a few of the factors 
which demand "Peacock" Staffiess Brakes 1n 
modern car design. 

There are other factors that especially adapt these 
brakes to the most modern cars. JV! ay ewe tell 
yon about them? 

National Brake Company, Inc. 
890 Ellicott Square , Buffalo, N. Y . 

Canadian Representati-,,e; 
Lyman_ Tube & Supply Co., Ltd., . Mon~real, Can. 

I 
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Over 
a million miles 
on Budd-Michelin Dual Wheels 

... without a holdup! 
0. W. Townsend, of the Comhusker Stage Lines, 
Hastings, Nebraska, operates 21 bi.ises equipped with 
Budd Duals. He says: 

"We have operated these buses in excess of a million miles. 
We have never experienced a wheel failure nor have we 
ever replaced a wheel for ANY cause. Our past experience 
prompts us to continue specifying your equipment." 

That's dependability! And that's why all veteran bus 
owners continue to specify Budd Duals. They know 
what to expect from them. 

BUDD 
·WHEEL COMPANY 

Detroit 
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uoted FRoM -=.-

The Saturday Evening Post 
I ssue of Feb.12, 1927 

"\Vhat the great transportation companies 
• of American cities are accomplishing by co

ordinated service, is typified by P. R. T. 
Here you have everything from airplanes 
to subways, under Mitten Management, 
giving the public the savings in cost, the 
improvements in service, due to co-ordina
tion of street cars, taxicabs, motor coaches 
and buses, subways, elevated lines, airplanes 
... On all P. R. T. Coaches and Buses, as 
well as on the first passenger air service in 
America, P. R. T. uses tires built by 
Goodrich." 

* * * 
A great message to almost three million repre
sentative people! A clear exposition of the good 
work of co-0rdination- placed before nearly three 
million voters, city officials, users of transpor
tation- three million, whose thought shapes pub
lic opinion! 

Ttt E B. F. GoooRICH R u BB ER CoMPANY 

Akron, Ohio 
In Canada: Canadian Goodrich Company, Kitchener, Ontario 

oodrich 
H . E AV Y DUTY 

Silverto-w-rts 
HIGH PR ESS URE OR BALLOON 

25 
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MAJOR \YORK ON M I NOR DETAILS 

JF brake shoes were a by-product we could 
not spend much time on details of design 

and fine points of manufacture. With brake 
shoes our main product, however, each minor 
detail becomes of major importance and, with 
so many shoes produced each year, we can well 
afford to devote the best engineering brains to 
their perfection. The American Brake Shoe 
and Foundry Company has put more work into 
brake shoes than any other organization or 
group of organizations in the world. It is , 
therefore , only natural that you should get 
more work out of them. 

THE AMERICAN BRAKE SHOE 
AND FOUNDRY COMPANY 

30 CHURCH ST., NEW YORK 
3'32 SO.MICH. AVE., CHICAGO 
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101 YEARS OF M.ANUFACTVRING E-XPERIENCE, 

i .. 
I: I '" 

Snow sweeper rat
tan and cane web

. bing may be ordered 
through any H-W 

sales office • 

HEYWOOD-W AKEFlELD SEA TS 
CHOSEN AFTER PRACTICAL 

TEST 

TO offset the inroads made by busses, a mid
western Electric Railway Company (name 

~ 

f. . " 
t" 

on request) determined to increase the attractiveness and comfort of its cars. Sample 
cars, equipped by three seat ·manufacturers, were operated in a six months' practical 

service test. 

The above installation of our seat No. 55-P, without arm rest and with attractive 
grip rail, was selected by the public and the company as the most handsome, com

fortable and practical. 

Our car seating experts will be glad to help in selecting the 
, seats best suited to your needs. This service is free, without' 

any obligation on your part, through any Heywood-Wakefield 
, sales office. 

If you have not received a copy of our 
new Bus Seat Catalogue, write for it. 

Heywood-Wakefield Co., Wakefield, Mass. 
Heywood-Wakefield Co., 516 West 34th St., New York, N. Y. 

Heywood-Wakefield Co.,439 Railway Exchange Bldg., Chicago,lll. 
Frank N. Grigg, 630 Louisiana Ave., Washington, D. C. 

Herbert G. Cook, Hobart Bldg., San Francisco, Calif. 
The G. F. Cotter Supply Co., Houston, Texas 

The Railway and Power Engineering Corporation, 
133 Eastern Ave., Toronto; Montreal; Winnipeg, Canada 

27 
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011, of the 100%-Goodyear-equipp,d motorb11s /fut 
of Chicat,o a11d West Towns Railway Compa11y 

ELECT RIC RAILW AY JOURNAL F ebruary 19, 1927 

l 

Co1>nlrht 1927. b:r The Goodyear Tire & Rubber Co. , Inc. 
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"Gladly recommend them -
to atiyone using tires" 

Chicago and WestTownsRailway 
Company operates 2.2. motor buses 
in connection with its electric rail
way service through the populous 
and growing comm unities that 
border Chicago on the West. 

Each bus travels f ram 6 r to i 89 
miles a day, the usual running fleet 
of r 9 of them covering about 2.600 
1niles a day and carrying more than 
9 3 oo passengers. 

All of them are equipped with 
Goodyear Pneumatic Bus Tires. 

* * * 

"We have records of any nun1ber 
of Goodyears that have gone over 
3 5 ,ooo miles in our service," writes 
Mr. C. N. Hebner, Secretary of the 
Company. 

"In checking back our records, I 
find that we have discarded 2.0 tires 
that the register shows averaged 
36,695 miles. 

':Lalso wish to say that the service 
we have received from the Good
year people has been exceptionally 
good. They have·always been ready 
to co-operate with us so that we 
would get the proper service out of 
the tires we were using. I can gladly 
recommend them to anyone using 
. " tires. 

* * 

In urban, suburban and highway 
service of all kinds, Goodyear Pneu
matic Bus Tires make records for 
durability, for cushioning, and for 
dependable performance at low cost 
per tire-mile. 

Goodyear Tires are made with 
SUPER TWIST, the extra-elastic, 
extra-enduring cord fabric developed 
by Goodyear for Goodyear Tires. 

Goodyear Tires, made with the 
famousAll-WeatherTreadfortrac
tive power and with SUPERTWIST 
for great durability, give more in 
results-yet they cost you no more. 

,.. t 

More people ride on Goodyear Tires than on any other kind 

BUS TIRES 
c;;uade with SUPERTWIST 
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Type 
900-D 

ELECTRIC RAILWAY JOURNAL F ebruary 19.1927 

An investm.ent 
good will ♦ 

1n 
\Vith so much competition in travel 
vrhicles , passengers expect and de
mand comfortable riding facilities_ 
Buses and railway ca rs can no longer 
furnish hard unyielding seats and ex
pect to hold their passengers' goorl
wi 11. 

Each Hale-Kilburn seat is designed 
primarily for passenger comfort. 
Seats are more restful, backs are at 
the proper angle. At the same tinie 
they are lighter, stronger and more 
graceful than ever before. 

Passengers appreciate Hale-Kilburn 
comfort, and the difference shows up 
in cold cash. 

Show 11 aho,·c is the single-end car type. 
:B,or douhlc-end l':1.l'B the chair has another 
arm and a rotating base. Upholstered in 
leather or fabric, the 900-D has air and 
spring cushion pads. Can be msde with 
leg support instead of Hollow S teel Base 
:i~ i,.hown. 

l\Jake sure your lines are H-K 
equipped. ~lay we send the catalog? 

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

SALES OFFICES: 
Hale-K il burn Co .. 30 Church St .. New York 
ll•le-K llburn Co., Al cCormlck Bldg., Chicago 
i,;, A. Thornwell, Candler Bld: .• Atlanta 
Frank F . Radler, 903 Monadnock Bldg .• San Francisro 
( lirl! l•A'rlt•!i, 3:!B S. San PL"dro St •• Los Angeles 

l'. C. Coleman & Son, Starks llldg,, Louisville 
II', L. Jerrcrtes, J r .. Mutual Bldg., Richmond 
W. D. J<'nklns. P raetor ian Bldg., Dallas, Terai 
H. ~f. Euler, 46 Front St., Portland , Oreron 



:. -~~~~ ..._ 

- - _: _;-:,--, , 1)1 

\ i!.:~ 
~ ---~~ .;:!J!I 

..:;:;,..:;:__'--...-

c 
'-· 

Street Railways In 

I . ~-- S 
~ o ri I 

~-=-=-

I I I 
~==:.;;:;.;::;~===~~~ 

~ e:s 
The 127 ·cities having installations of Dayton 
Mechanical Ties are spread not only all over 
the United States, but into Canada and foreign 
countries. Everywhere electric railway 
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operators are re_cogh:(zing 
Dayton phe11-omenal ~erit. 

Not only do Dayton:. Ties 
themselves last indefinitely, 
but their in--built resilience 

,_, preserves rails and concrete 
··. ·ballast to an exceptionally 

long life. 

Ten and twelve years of 
heaviest traffic leaves track 

-laid on Dayton Mechanical 
Ties in as good shape as 
ever, apparently ready for 
another ten. Join ts stay up, 
paving is not damaged, rails 
are even, and concrete ballast 
remains solid, monolithic. 

Such perman~ntly . smooth 
track greatly reduces upkeep 
on rolling stock, so the use 
of Dayton Ties brings about 
a double economy. 

Dayton Joint Boosters will do wonders 
for old trac~ of any ~ind-write 

for full information 

]he DaytonMechani 
Dayton, Ohio. 
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Users' records all 
over the ~ountrg . 
prove that-General 
pla11s no favorites 
in rolling up big 
mileage A., A., · · 

T I R E 
I -goes a long way to make friends 

33 

I BU I LT IN AKRON, OHIO, BY THE GENERAL TIRE AND RUBBER c o. 
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The Ju 
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nder.r a verdt'ct ef ''quiltg" 
, ~. ""·· r., "Tool Steel,, <;ear 

The Judge Hears the 
Report of the Jury-

1. A.E.R.A. Equipment Committee-82% are 
"Tool Steel" gear users. 

2. A.E.R.A. Question Box finds "Tool Steel" 
best. 

3. Electric Traction Trophy Winner used 
"Tool Steel" gears in winning car. 

4. Western Canada is unanimous in favor of 
"Tool Steel" gears. 

5. Europe says no other American manufac
turer touches "Tool Steel." 

6. South America is almost exclusively "Tool 
Steel." 

7. Australia is buying "Tool Steel" heavily 
for new British made motors. 

8. Ohio, the home state is practically unani
mous in selecting "Tool Steel." 

9. C.E.R.A. Master Mechanic Officers are 
82% "Tool Steel" users. 

I 0. Southern Equipment Men praise "Tool 
Steel" highly. 

11. Holland specifies "Tdol Steel" gears when 
buying German motors. 

12. A.E.R.A. Equipment Committee Question
naire answers were from Companies, 88 % 
of whom. used "Tool .Steel" gears. 

The Tool Steel Gear & Pinion Company 
Cincinnati, Ohio 

eel,, qear a life sentence of /iard 
ntinuous service~ · 
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COMING - - -
the most complete 

A nnual MAINTENANCE Number 
D ated March 19 • 

Ever published by 

ELECTRIC RAILWAY JOURNAL 

The greatest maintenance year in the elec

tric railway industry is assured. 

With the economies and profit making 

possibilities of new cars firmly established 

operators all over the country are turning 

their attention to "Maintenance for the 

Car Rider." 

The appearance of the car, its cleanliness, 

its smooth uninterrupted operation, the con

dition of the track, right of way and over

head, all are contributing factors to public 

good will and increased patronage. 

Millions of dollars will be spent this year 

for shops, for machines, tools and mainte

nance equipment and supplies. 

Electric railway men are looking eagerly 

for equipment to increase efficiency, • they 

are seeking tools and devices which make 

transportation service more attractive, they 

are intensely interested in equipment that 

will help them render modern transporta

tion service. 

They will look for the latest information 

on the whole range of maintenance work 

in the Annual Maintenance Number of 

Electric Railway Journal. 

For more than a generation this issue has 

been a handbook of maintenance fact. This 

year's issue will contain the greatest gather

ing of vital information under one cover on 

this important subject ever published. 

The editorial pages will focus attention on 

the most modern practices in shop construc

tion and operation and the most effective 

policies of track construction and the most 

reliable methods of line maintenance. 

The advertising pages will focus attention 

on the leading devices, tools, machines and 

equipment needed in modern maintenance 

work. 

An entire industry needs and wants manu

facturers' assistance. Tell them through an 

issue that reaches the industry when spring 

plans are being considered. 

Last forms close M arch 12 

Write or rzvire your reservation. 

ELECTRIC RAILWAY JOURNAL 
Tenth Avenue at 36th Street, New York 

ANNUAL MAINTENANCE ISSUE 
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eA.n increasi-ngl y large 
portion of · the actual in
come derived from car 
card advertising service 
must be devoted to buildGi' 
ing and maintaining 
the prestige of car card 
advertising ill the face of 
the active competition 
of all other media. 

Creating and protecting 
our mutual interest is 
a costly item. 

, ...____ _ '---" '-,/ INCORPORAT~D 
,- '---/ '-- \..J ._/ 
I ~ CANDLER BLDG. NEW YORK 
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=-= • ·~~ you arn your 
reditManWhen 

~~~-it come~ to 
u ingOrders 

T HE orders you take come 
under the watchful eye of the 

credit man. 
How about the orders. your 

company places- the orders that 
you make? 

If the reliability of the manu
facturer is checked when you sell 
it should be checked when you 
buy. 

Whether his is a dependable 
source of purchase is important to 

_ learn before- not after his prod
ucts are in your plant. 

What can you expect in the 
way of prompt and continuous 
deliveries? 

What about quality uniformity? 

Has he the ability to finance 
your orders? 

* * * 
A reliable aid is here-in this 

publication. Most of the manu
facturers in this issue have been 
running their advertising in this 
publication continuously year 
after year. 

They are established. They do 
not advertise something they can

. not deliver. They cannot deliber
ately exaggerate product merit or 
institutional service. 

Why? Because this publication 
is A.B.P.- meaning it is a mem
ber of the Associated Business 
Papers. This means, broadly, 
that this publisher has that basic 

· A.B.P. requirement-integrity. 
If a product you need is not 

advertised in this publication, ask 
the publisher to direct you to a 
reliable source. 

This publication is a member of 

T h e ASSOCIATED BUSINESS PAPERS, Inc. 
An association of none but qualified publications reaching 

the principal fields of trade and industry 

Executive Offices: 5 2 Van de r bi 1 t Ave., New York, N. Y. 
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When you select a piece of machinery for use in your plant, you naturally 
choose one that is made by a dependable manufacturer, and which you be
lieve to be constructed of the highest grade materials. You make your selec
tion carefully, because you know that if the machine should break down, or 
if an undue amount of repair work were necessary to keep it in running 
condition, your production costs would be increased and your output 
diminished. 

Do you choose your lubricants with the same care that you would use in 
selecting an expensive piece of machinery? The lubricant is just as important 
as the machine, for the service you receive from the machine depends upon 
the quality and grade of the oil or grease with which it is lubricated. 

Standard Oils and Greases 
. 

are lubricants of the highest quality, and are made in grades suited to all 
machinery now in use in the industrial world. 

Standard Oils and Greases will help you to cut production costs and to 
maintain the output of your plant at the highest point. They reduce friction, 
save power and lower depreciation and repair expense. 

Our representative is familiar with the lubrication requirements of mod
ern industrial machinery, and will recommend the grades suited to your 
equipment. · 

STANDARD OIL COMPANY 
(IN D IANA) 

910 South Michigan Avenue Chicago, Illinois 
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DO NOT BE TOO OPTIMISTIC!! 
ND think that if you merely specify "H.B. LIFE 
GUARDS" in your specifications for new cars 
that you will surely get the H.B. Life Guards 
which you have always used. Make sure of getting 

t e genuine H.B. Life Guard by specifying that they be 
manufactured by the Consolidated Car Fender Company, who 
have been manufacturing these guards for many years, and 
due to their high standard of workmanship and material, 
which they never sacrifice to expediency or cost,' may be 
depended upon to furnish you with guards that will be low 
in maintenance and high in efficiency, because they are built 
right of sound materials and good wor~manship. 

THE CONSOLIDATED CAR FENDER COMPANY 
PROVIDENCE, R I. 

Wendell f::J' MacDuffie Co., General Sales Agents 
IIO East 42nd St., New York, N. Y. 

~-·············· ............................................................................................................................................... . 
i■■■H■ .. •••••••••••••• ■■■■■■■ ••••••••• ■■■■■■1 ■ 111 ■ 1 ■■■■■■■■■■ 1 ■ 111111 ■ ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••111111•••••••••••••••••••••••••••••••••••••••••••••••••••••n•••••--

~or lightness-strength-low maintenance 

. GEAR CASE 
FOR W. H. 510 

MOTOR 

CHILLINGWORTH ONE-PIECE GEAR CASE 
I. W. O...ke 

New York 

REPRESENTATIVES: I 

Railway & Power Eng. Co. Croyden Eng. Co. E, Lewis Sales Co. 
Canada England Des Jllolnes, Ia. 

Bernard Rowntree--San Francisco. Calif. 

G. W. Wagner 
Detroit, Jlllch. 

,.._,___... .. _.. .................................................................................................................................................................................... elf 
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ACME 
Varnished Insulations 

are made from long-staple cotton yams-finest 
Japanese silk--or special tested papers. The 
varnish. made from high-grade vegetable oils, 
is applied under accurate heat control. The 
result is-extreme flexibility, wide dielectric 
reserve, and resistance to acid, oil, moisture 
and gases. The line comprises:-

Varnishcd Cambrics 
-black and yellow, in standard 50,yard rolls, 35 to 36 inches 
wide, 1½" inch core tube, ends paraffined. Also in 15 or 
100,yard rolls if desired. Thicknesses, from .004'' to .015" 
and in other fabrics up to .030." Standard finish, dry; op, 
tional, tacky or v,axy. 

Varnished Cambric Tapes 
-black and yellow, cut straight or bias, sewed or seamless. 
71,yard standard rolls; others to order. Widths, {" up. 
Standard core 1½"; .00511 to .015" thicknesses. Standard 
finishes: yellow, dry; black, greasy. The bias tapes have 
48 closely stitched seams in a standard roll. 

Varnished Silks and Tapes 
Color, yellow. Cut straight, 15, or 50,yard rolls untrimmed, 
1 ½" paper cores; cut bias, 45 deg. angle, in 5011 strips, lOO to 
the package. Widths, ¼" to 36". Dry and slightly tacky 
finishes .001" to .oo8" thicknesses. 

Varnished Papers 
-black and yellow, in standard 50-yard rolls, 36" wide, ends 
paraffined. Tapes ¼" wide and up. Thicknesses, .ooo6" to 
~w". Dry, tacky or greasy finishes. 

Varnished Tubing 
Standard colors, yellow, black, red, green and brown. Stand, 
ard 30" lengths; 14'' to 36" lengths to order. Sixteen sizes, 
inside diameter .042" to .29511

• Dielectric voltages frolll 2,500 
to 5 ,ooo. (Also special tubings for voltages up to 30,000.) 

Write for Cacalog 3J. 

Acme Wire Products 
The Acme Wire Co., New Haven, Conn. 

Branch~a at 

New York, 52 Vanderbilt A?e. Chicago, 427 Weal Erle St. 
Boston, 80 Federal SI. Cle?eland, Guardian Bldg. 

. . . . .. . ..... 

♦ ' 

♦ ' 

• ♦ 

and 
Timken! 

Nuttall US 20A T rolley Base 
Equipped wit Ir Timken T apered R oller Bearings 

Two old-time names in which the public has 
a lot of confidence. Both companies make 
products in which the public has had a lot of 
confidence for a long time. Just try to imagine 
how many people are riding on Timken Bearings 
and under Nuttall Trolleys right today. 

And now the Nuttall US20A trolley is 
equipped with Timken Swivel Bearings-an'd 
that settles the bearing question-the fricti<;>n 
question. 

It is also equipped with a system that settles the 
lubrication question--=-fill the reservoir about 
twice a year, and forget it. 

It is equipped. with rooo Ampere ·capacity 
Shunts and that settles the arcing question. 

Now Nuttall settles another question-the 
price question. 

Send for specifications and proposition 

R.D.NUTTALL COMPANY 
PITTSBURGH 8 PENNSYLVANIA 

All Weatinghouae Electric & Mfg. Co. 
D istrict Offices are Sales Representatives 
in t he U nited Stat es for the Nuttall Elec
tric Railway an d Mine Hau lage Producta. 
In Canada: Lym an T u b e & Supply Co., 
Ltd., M ontreal a n d Toron to. 
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THE STANDARD IN TRACKWORK FOR 
NEARLY FIFTY YEARS 

u 
THE BUDA CO. 

Send us 
your 

Inquiries 

HARVEY, ILL. 

Do you patch your cars, 
or recondition them? I 

P ATCHED cars only delay the in
evitable and patching often causes 

premature junking of cars that by proper 
reconditioning could have been made to 
give many years of additional life. 

In the reconstruction of an old car, 
ultimate economy dictates the use of the 
latest ideas in design and materials. 

HASKELITE and PL YMETL most 
closely meet the requisites for the perfect . 

roof, foor and side panels. Light weight 
and great strength are the outstanding 
characteristics of these materials. There 
is exactly the same need for cutting the 
dead load and increasing the factor of 
safety in reconditioned cars as in new 
ones. 

Before overhauling any more cars, 
send for our booklet on the application 
of HASKELi TE and PL YMETL to 
electric railway car construction . 

HASKELITE MANUFACTURING 
CORPORATION 

133 W. Washington Street 

CHICAGO, ILLINOIS 

Canadian Representatives: 
Railway and Power Enginccrlng Corp,, Ltd. 

Montreal Toronto Winnipeg 
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The Price 
Goes Up! 

Croft's Library of 
PRACTICAL ELECTRICITY 

will soon cost $23.50 
Yon h,we no doubt planned to get Croft's great LfBRARY OF PRAC· 
TICAL ELECTRICITY for yomself some time. Get It now and eave 
yourself $4.00. Manufacturing and distribution costs make It necessary 
to raise the price to S:!3.50. Act now before the price goes up I 

Croft's Library of 

PRACTICAL 
ELECTRICITY 

A combined reference library an.c:1 home 
1tudy cour•e in practical elcctrlclty. 

Croft tells you the things you need to know about motors, 
generators. armatures, commutators, transformers, cir
cults currents, switchboards, distribution system..-lec
trlcal machinery of e,·ery type, its installation, operation 
and rcpair--wiring !or light and power--how to do it 
meebanlcally perfect. In accordance with the National 
Electrical code-wiring of finished buildlngs--under
writcrs' and municipal requircments--how to do a com
plete Job, from estimating It, to completion-illumination 
in Its every phase-the latest and most Improved methods 
of lighting-lamps and lighting effects, etc. 

Examine it free! 
Send no money! 

FIii In nnJ mail the coul)On ettached and we will send you 
the eolir~ set of eight volumes for ten days' Free Exam
ination. We take all the risk-pay all charges. You 
assume no obligation-you pay nothing unless you decide 
to keep the books. Then $1.50 In ten days and the bal
anre at the rate of S~.00 a month. Send the coupon 
:KOW and sec the books for yourself I 

Mail this coupon now! 

:llrGraw-Hill nook Co., Inc., 370 Se\'enth Avenue, New York. 

OenUemen:-Plt11e send me the Oraft Libror11 of PraeticoZ F.ltctricit11 (1hlp. 
plna: chara:es prepaid) tor 10 dars• tree uamlnatlon. IC 11tldactory, I wUl 
■ Pnd Sl.50 In ten du•. and S2.00 1 month until the 1peclal price or St9 .5 0 
hu been paid. If not wanted I will wrlta )'OU lor return 1hlpplna: tnstructlon1. 
( \\'rite plainly and ftll In all l1ne1.) 

Same 

llome Address ...•...............•.•.................. • . • .. , ... • , . 

City and State ....................•..•............... • . , •. • ..... . 

Employed by ..........•....•............•..... • ... .. • . • • • .. • . , • .. 

Occupation ........•..•........•..... , ............••.•.•. F:. 2·19-27 

····••············•··•······•···············•··•·•••·•·•····•·•·•·······•······· 

A Sullivan Compressor 
for Electric Power 

Here's the Sullivan portable electric. com
pressor. It's similar to the well known 
Sullivan gasoline-engine machines, but takes 
power from the nearest feed wire. 

Capacity-Pressure 

The new compressor is built in capacities of 
103, and 206 cu. ft. of free air per minute, 
and is good for 100 lbs. pressure. The • 
206-ft. machine will run 3 to 4 concrete 
breakers, or tampers, or 7 to 9 rock drills, 
or clay spaders. The larger machine has 4 
cylinders, set in pairs at 90 degrees with 
each other, and slightly offset on a common 
crankshaft. The underframe is a one-piece 
electric steel casting. These features prac
tically eliminate vibration. 

Motors 

Westinghouse 20 and 40-h.p. motors are 
used to drive the compressor and are avail
able for a.c. or d.c. current. 

Mountings 

You can secure these compressors on steel 
wheels, rubber-tired trailer trucks, or skids. 

Want to Know More About Them? 
Send for Catalog 3283-E. 

SULTRA ~ARK 
MACHINERY CQMPANY 
150 So. Michigan Ave,, Chic&go 
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I PANTASOTE l 

:-

=====~=:_! Seat and ~~~::• Materials ==:===_:j There is no substitute for Pantasot6 

~ AGASOTE 1 

I Roofing-He:~;::i:;:_ Wainscoting I 
I The only homogeneous panel board i 

I (or etecf ::cn:::;~ay car1 I 
; and motor buses i 
I -~ ~~PANTASOIE (OMPANYlnc. i 
~ ~~~ ~t46th\ 'ZjO Park Avenue/s- .,;'j/_ ~ ~ ir·· ,~~~- \ NEWVORK ,~~1 
5 : i;.:t,,~..lll.l] \ , Panta:1ate Pnxlucts ~ i ---· ' 4 11 E . fa:Botn 1/4 . s 
§ ~ ELECTRIC RAILWAYS J¼ - § 
: _ "'-.;;::: Al<U) ::-C::: /j ') : 
~' - BUSES t ; 

~ People's Gas Bldg-., Chlcaco. m. f 
~mrn1111111111111111111n111111111111111111111111111111111111111111111111111111111111111111m11111111111111111111111111111uaUM1WNIIIIIIIIIIIIIJIIIIIIIIII' 

~•111u1111n111111111,1111111111111111111111111111111111111111111111111111111111111111111111111111111111u111111111111111111111111111111m11111111111111111111111": 

-- Change a~:::;, a ~:r:r a harp? I 
• c 

' Ar~l'li:J~ § 

i :~-----~t► I 
I 

I 
• Yes, quick as plugging a I===: 

fuse in its clip-
Why lose car earning-time? Make wheel re
placement, or the change from wheel to sleet 
cutter a 10-second job with Bayonet Detachable 

, Trolley Harps. No tools required on top of car. 
, Repair, inspection, adjustment and lubrication 

. b are done at the bench later where they can be 
i · ~ done properly without interfering with service. 
·t ~,. ,· \ The only device of Its kind made,-full.Y approved and 

teoted. , Also B~ooet Trolley Wheels, B~onet Trolley 
\ =r:'lthwr~t~:.ahle Pole Clamp: Ba:,onet Sleet 

Bayonet Detachable -===;==i 

Trolley Equipment 

5 
BAYON:Jru!~~Zo~oi!!~RP co. I 

~111111111111111111111111111111111111111111111111111111111111111n111111111111111111111111111111111111111111n1111m11111111111111111111111111111111um11111111! 

DIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIUlllllllllllllllllllllllllllllllllllllllllllllllltlllllJt: 

I 
I = 

=-=

§ 

1mmIB11©t ~JBJ&IlW JRI©Il~1i 
it on wheels! 

The kind of wheels that 
roll on overhead rails
for this method saves 
more than the mere cost 
of labor. 

Tribloc Chain Hoists fit
ted to Ford Roller Bear
ing Trolleys provide quick, 
low - cost load - moving 
service for individual 
machines-we shall be 
glad to tell you why 
and how. 

end for Catalog 7-B 

ORD CHAIN 
BLOCK CO. 

I 
~ .11111111111111111111111111111111111111111111111111111111111111111n11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111F. 

g111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u11111111111111111111111111111111111111111111111111111u111m; 

I ~~:iZ!i~~ l 
I = 

I Micani te and Supe,-Micanite I ::;-~;;,,'.;,:':::':,';f ~.:egm en ts, 

j!_ ~;]~\1i~~~?1iI:~:•J 
Compounds, Varnishes, Etc. 

I Send for catalog and helpful book.let on Commutator 
~ ln:sulalion and A:s:semblg 

I ~!.?i!an!~!~! J.~~d ~~~~~;;;o:. I ElloblwM41B93 
- New York: 68 Church St. Chicago: 542 So. Dearborn St. 
~ Cleveland Pittaburv;b Cincinnati 
E San Frand■co Lo■ An&clea Seattle I Wor~•; Schen•dad11, N•u, Yo,~: Vldorlaolll•, Canada; London. En1tand 

i111HIIIIHIIIIIIIIIJllnllllHnm111n111111m111n11111111111111m11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111r'!: 
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Railway Equipme11t and Supplies 
Machine and Sheet Metal Work, Machinery, Grey Iron and 
Brass •Castings, Patterns, Forgings, Armature and Field Coils. 

COLUMBIA 
BEARINGS 

ARMATURE and axle bearings, 
fi. motor bearings, compressor bear
ings and journal bearings- cast and 
machined to Columbia standards to 
assure long wear, perfect halves and 
complete interchangeability. We have 
patterns on hand for all standard 
railway motors and many bearings 
with special dimensions for rebored 
motors or returned shafts on axles. 
Our manufacture has been so stand
ardized and simplified that you are 
also apt to find advantage in the price. 
May we quote you on your require
ments? 

The COLUMBIA MACHINE WORKS & M. I. CO. 
265 Chestnut St., corner Atlantic Ave., Brooklyn, N. Y. 

45 
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c~~;;.1;~;,'.~;~~:~;:;n I 
and lubrication, Earll Catchers and ~ 

~=-====_ Retrievers give genuinely satisfactory ~
results. Their refinement of design , 
and mechanical superiority are sum- ~ 

= marized in the following five features , ; 
i peculiar to Earll construction. I 

§ 

No-wear Check Pawl ~ 
Free-Winding Tension Spring § 
Ratchet Wind § 

E:~:;~~~=i:~~• ~::•;:trievers I 
~=======§=_ ~ .... ~: ~:~;~~:;~~_;:~. - -'====-=: 

lotornatloual O.oeral Electric Co •• 8cllenectad7, N. 1'. : 

I: § 
]IIIUIIIIIIIIIIIIIIHllttl lHtlltll lfltullllllll lllllllll lllllJIIIIIIJIIIIJIJIIIIII IIIJIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIUIUIIJUIIUll llllltl lltJIIIIIIIIIIIIIIHii 

Drip Points for 
Added Efficiency 

They prevent creeping moleture and qutckly drain the petti
coat in wet weather, keepinir the loner area dry. 

The Above Insulator-No. 72-Volt~ee-Teet-Dry 64.000 
Wet 31,400, Line 10,000. 

Our engineers are always ready to help you on your glue 
Insulator problem. Write for cataloir. 

Hemingray Glass Company 
Muncie, Ind. 

Est. 1848-lnc. 1870 

tflllUIIIJlllllllfllUIIIIIIHIIIIIIHIIIIIHIIIIIIIIIIIIIIHIIIIJIJJJllllllllllllllllltllfHIIIIIIIIIIIIIUIIHIIIIIIIIIIIIIIIIIIIIIIJIIIIIIUJIIHIIUIIUlillll~ 
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i TRUCK WITH TOWER IN RUNNING POSITION i 

I TRENTON TOWER i 
I This 3-Section I 
E E 

I is not only more convenient, but stronger than the I 
i older type. i 
§ The top section is reinforced by the intermediate § 
~ section. The 3-section design makes it possible to ~ 
§ raise the platform 16 inches higher and drop it 12 § 
~ inches lowe~ than can be done with the old-style ~ 
i 2-section tower. i 
i We'll gladly send you details. i 

I· J. R. McCARDELL CO. I 
~ Trenton, New Jersey, U. S. A. ~ 
~111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m111111111111111~ 

:!,IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIJIIIIIIRIJIIIIII~ 

Strom hos S"ignals for 
Railway Service 

A pleasing sound of tremendous volume is g 
emitted from the powerful Strombos Signal ~ 
which is admimbly suited lo, nilway ..,,.. I 

trolled by a lever valve and cord. It uses = 
~ only l/10 the volume of air required by a ~ 
~ whistle. It has no moving parts which ~ 
~ might fail in the emergency. ~ 

I Write us for more complete data. I 
! AMERICAN STROMBOS CO. i 
~ INCORPORATED ~ 
I 18th & Market Sts., Philadelphia, Pa. I 
; .. E 
r'JIIIRllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllli 

"For Outstanding Improvements 
in Operation ! " 

1924 Northern Texas Traction 
192/S Plltsburr;h Railways 
1926 Pennsyh-anla-Ohlo El~ctrlc Co. 

The last three winners of the Coffin Award for outstanding 
improvements in railway operation have been equipped with 

Nachod Block Signals 
In addition to convincing the Coffin award judges that they 
were assuring the absolute safety of their passengers, these 
three railways also proved their ability to get the most out 
of their single track lines and to speed up the service, thus 

· increasing their earning capacity. 
Nachod or U.S. Signals will do the same for your lines. Write today 
for cala.loc-. 

NACHOD & UNITED STATES SIGNAL CO.,Inc. I 
LOUISVILLE, KY. i 

= = 
i1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111?. 

Clark-Williams Tubular Iron Pole 
Reinforcing and Extension Clamps 

Years can be added to the life of any iron pole which has 
become corroded at the ground level with our REIN
FORCING CLAMPS, or added height may be obtained 
by using the EXTENSION CLAMPS. 
ALSO MOUNTS FOR WOOD POLES. 

Ask for quotations on your rtquiremtnts. 

The Clark-Williams Engr. Co. 
886 Main Sr., Bridgeport, Conn. 

_ Represented In Canada by the Canadian Line Material&, Ltd .. Toronto. Ont. ~ 
:i11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u1u11111111111111111i: 
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DOSSERT 
the Lug 

When we say SOLDERLESS we mean by 
that the Dossert Tapered Sleeve principle 
of solderless connection. 

The 20th Year Book illustrates and describes = 
the various units that make up the line to-
gether with full data on use. § ,.,;;·;.:;~s, nnnw! 

'fdi1ff .,- ~vv.r1, I 
I ~~~~~O ~~s;:~~t~s~• i I FREE NewYork,N.Y. I 
z E 
QJIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHr' 

!l1h111111111111nrm111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m11111111111111111111111111!, 

I "American" · 1 

l 
! 

Light 
and 

Heavy 

SPRINGS 
Advantageous loca
tion for prompt de
livery of raw materi
als-Ample equipment 
of modern automatic 
machinery and appli
ances - Pyrometer 
equipped furnaces as
suring accurate, uni
form heat treatment 
and over 35 years' 
spring manufacturing" 
experience constitute 
a service which mean~ 
satisfaction. 

May we estimate on 
your needs? 

r·· .. ·-·-.. -.. ~ ....... _ .. _ .... _ .. _,_ .. _ .. _ .. _ .. _,,_, __ ,_ 

I 

I STEEL CROSS TIES 
insure a permanent, repair-free track. Tempera
ture variations, water or decay will not affect it. 
(l Steel Cross Ties are now being used in practi
cally all new work where economy and permanency 
are the chief considerations. (l If you are inter
ested in "low-maintenance-cost" track, send for 
a copy of our booklet-Steel Cross Ties. 

CARNEGIE STEEL COMPANY 
<Jenera[ Offices · Carnegie Building • 4 34 Fifth AYenue 

PlTrSBURGH II •-SYLVANIA !== 

lll 1836 
~IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUllllllllllllllllllll!llllllllllllllllllllllllllllllllllllllllllllllllllflllfllllllllllllllllllllllllllllllllllllll@ 

:!IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII!: 

I f ite1eryour reqllit~fttts I 
I specify I I Le Ca:r~~~~arbon I 
,e}' talk for t1einse)ltes I 

W. J. Jeandron 

; ~-~~?.1i:~I;1~l~Ij[- I 
ii1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111HHIIIIIIIIIIIIIIIIIIIIIIIIIE 
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Sor~, j,Bacon &. 'Wa\'iS 
c3ncorporatc~ 

Jengineers 
I 15 Ilrondwny, New York 

PIIILAIJELPIIIA l'IIICAGO SAN FRANCISCO 

STONE & WEBSTER 

EXAMINATIONS 

INDUSTRIAL AND 

New York 

Incorporated 

REPORTS 
ON 

PUBLIC SERVICE 

Boston 

APPRAISALS 

PROPERTIES 

Chicago 

Deaill'll 

SANDERSON & PORTER 
ENGINEERS 

PUBLIC UTILITIES & INDUSTRIALS 

Examination• 
Conetructlon 

Reporta 
Management 

Valuation• 

CHICAGO NEW YORK SAN FRANCISCO 

ALBERT S. RICHEY 
ELECTRIC RAILWAY ENGINEER 

WORCESTER, MASSACHUSETTS 

REPORTS• APPRAISALS .. RATES .. OPERATION• SERVICE 

Byllesby 
Engineering & Management 

Corporation 
231 S. La Salle Street, Chicago 

New York San Francisco 

STEVENS & WOOD 
INCORPORATED 

ENGINEERS AND CONSTRUCTORS 
lZO BROADWAY, NEW YORK 

ENGINEERING 
CONSTRUCTION YOUNGSTOWN, 0. FINANCING 

MANAGEMENT 

HEMPHILL & WELLS 
CONSULTING ENGINEERS 

Gardner F. Wells ,Albert W. Hemphill 
APPRAISALS 

INVESTIGATIONS COVERING 
Reorganization Management Operation Construction 

43 Cedar Street, New York City 

MCCLELLAN & JUNKERSFELD 
Incorporated 

ENGINEERING AND CONSTRUCTION 
Exam in a tions-Reports-V alua tions 

Transportation Problems-Power Developments 
68 Trinity Place, New York 

Chicago St. Louis 

The J. G. White 
Engineering Corporation 

Engineers-Conotructors 
011 ReO.nerle1 end Pipe Lines. Steam and Water Power Plants. Transmission 

Systems, Hotels, Apartmenta, Office and Industrial Buildings, 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 E11ginurs 

Appraisals Reports Ratea Service Inveotl&'atlon 
Studies on Financial and Physical Rehabilitation 

Reorganization Operation Management 

683 Atlantic Ave., .BOSTON, MASS. 

WALTER JACKSON 
Consultant on Fares and Motor Buses 

The Weekly and Sunday Pas9-Differential 
Fares--Ride Selling 

143 Crai.:_y Ave., Mt. Vernon, N. Y. 

DAY & ZIMMERMANN. INc. 
ENGINEERS 

DESIGN - CONSTRUCTION - REPORTS 

VALUATIONS - MANAGEMENT 

NEW YORK PHILADELPHIA CHICAGO 

LINN & MARSHALL, Inc. 
Financing - Engineering - ll,/anagtment 

PUBLIC UTILITIES 
ELECTRIC RAILWAYS - MOTOR BUSES -

GAS - ELECTRIC 

25 Broadway, New York City 

C. B, BUCHANAN W. H. PRICE. ra. JOHN F. LAYNG 
President Seo'J'•Treu. Vice-President 

BUCHANAN & LAYNG CORPORATION 
Engineering and Management, Constrnction 

Financial Reports, Traffic Surveys 
and Equipment Maintenance 

·BALTIJIIORE 
1004 Citizens National 

Bank Bldg. 
Phone: 

Hanover: 2142 
NEWYORK 

49Wall Slreet 

KELKER, DELEUW & CO. 
CONSUL TING ENGINEERS 

REPORTS ON 

Operating Problems Valuations Traffic Surveys 

111 W. Washington Street, Chicago, 111. 
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~lffllllllllllfflllllllllllllllllllllllllllllllfflllllllllllllllfllllllllllllllnttlllllllllllllllllllllllllllllllllllllllllllllflllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllUIIIIIIIIIIIIIIIIIIIIIIIIIJIUHllllllllllllllllllldlllllllllllllllJIHIUIIIIIHIIIIIUHm1JJHIUllilnt1111111111 

THE BABCOCK & WILCOX COMPANY 
85 LIBERTY STREET, NEW YORK 

Builders since 1868 of 
Water Tube Boilers 
of continuing reliability 

BRA:-.CH OFFICES 

Makers of Steam Superheaters 
since 1898 and of Chain Gratt 
Stokers since 1893 

BRANCH OFFICES 
BOSTO N, 49 Federal Street DETROIT. Ford Building 
PHILADELPHIA, Packard Buildl<1g NBW ORLEANS, 344 Camp Street 
PITTSBURGH, Farmers Deposit Bank Building HOUSTON, TEXAS, 1011-13 Electrlo BulldlDI' 
CLEVELAND, Guardian Building 
CHICAGO, Marquette Building DBNVER, H4 Seventeenth Street 
CINCINNATI, Traction Building SALT LAKB CITY, 405-6 Keams Bulldlns 
ATLANTA, Candler Building WORKS SAN FRANCISCO, Sheldon Building 
PHOENIX. ARIZ .. Heard Building Bayonne, N. J. Loe AN0ELEB, 404-6 Central Bulldln& 
D • • • T 2001 1\1 1· B "Id" Barberton, Ohio SEATTLB, L. C. Smith Building A~s, EX., agno ta ui mg HAVANA, CUBA, Calle de Agular 104 

I ~i~t1;.~o~·o~F:'.:·sftig~s~ 13°;,¥31:;nd1
ng SAN JUAN, Porto Rico, Royal Bank Bulldlnl' g 

e Q 
ii'IHIIUIIIIIIIIIIIIIIIIJlllllllllllll!lllllltllllllllllllllllllllllllllllllllllllllllllllllltllllllllllllllllllllllllllllllllllllllllllllllllllfllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllltlllllllllllllllllllllllllllllllllllllllllllllllmUmlllllllfllflU, 

A. L. DRUM & COMPANY 
Consulting and Constructing £ngir.,,e.ers 

VALUATION AND FINANCIAL REPORTS 
RATE STUDIES FOR PRESENTATION TO PUBLIC SERVICE 

COMMISSIONS 
CONSTRUCTION AND MANAGEMENT OF 

ELECTRIC RAILWAYS 

230 South Clark Street, Chicago, 111. 

THE P. EDWARD WISH SERVICE 
50 Church St. 
NEW YORK 

Street Railway Inspection 
DETECTIVES 

131 State St. 

When writing the ad,·ertloer for Information or 
prlcea, a mention of the Electric Rn1Jwa7 

,ournal wonld be apprecl1,ted, 

BOSTON 

\ Transmission Line and Special Crossing 
Structures, Catenary Bridges 

WRITE FOR OUR NEW DESCRIPTIVE CATALOG 

ARCHBOLD-BRADY CO. 
Engineers and Contractors SYRACUSE, N. Y. 

,.,11,,11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

i ILLINOIS MOTIVE 
I EQUlf':.~~!. ~2.!!f ANY 
§ RAILWAY AND AUTOMOTIVE SUPPLIES 
~ 35 EAST WACKER DRIVE, CHICAGO 
§===-- WESTERN REPRESENT.A.TJVES: 

JOHNSON FARE BOXES 
MET AL TICKETS COIN CHANGERS 

~A'lllllllllltllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll1llllllllllllllllllllllll11lllllllllllllllllllllllllllllllllll~ 

!IIIIIIIIIIIIIHlfllllllflUIIUIIIIIIIIIRllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll€ 

Hj:~::,@1 s:~~~;;.~~·"#!;r.~::i~~::~~";: I 
I

i=:--==-=_ • ==_-= edditlon. 40% to GO% or the enat of any other car heel- ~==== tng and vc>ntllatlng ayitam. Write for detelh. 

- - The Peter Smith Heater Company -
~ 'l/1111111111111\'° 6209 Hamilton Ave., Detroit, Mich. i 
5 -
~IIIIIIIIIIIIIJ/llllllllll!IIIIIIIIIIUIIIIIIIIUIIIIIIIIIIIUIUIIIIHIJJIIIUllllllfflllUIIIIIIIIJIIIIIIUIIUIU/llltlUIIIIHIUIIJIIIIIIIIIIIIIIIJll/llllltllii 

~11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

l WELDING CABLE I 
i 1!:~':i~:~\!1~:!a:~:!~,L!SJ. i 
=illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllltllllllllll::: 

~1111111111111111111111111111~111111111111111111111111111:1111111111111111111111111111111111111111:111111111111111111111111111111~11111111111111111111111111111111 

§l Com Counting and Sortmg Ma.chines 5 

!=;=== FARE BOXES ~===== Lever-Operated and Slip Change Carriers 

= The Cleveland Fare Box Co. = 
~ Cleveland, Ohio 5 I Canadian Cleveland Fare Box Co., Ltd .• Preeton, Ont. ! 
.dllllllllllllllllllllllllllflllllllltlllllllllllllfllllllllllllllllllllllllllllllllllllllllllllnllllllllllllllllllllllllllllllflllllllfllllUIUllllffllllllllllli: 

!illllllllllllllHlllllllllllllllllllllllllllll!lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll lllllllllllllllllllllllllllllM! 

lT'S LIGHT ON llUl'F JACKS 
Oennlne Barrett Jocks DuJT Pinion Poller 

for Hery purpo,ie Safo--Qolrk-Poaltlve 

?neEP.,itJf Maqufa~~~~:}n~pfo. 
&RANCH OFFICES: ATLANTA ·CHICAGO• HOUSTON•NEW YORK•ST.LOUIS •SAN FRANCISCO 

;\lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllHIIIIIIJIIIIIIIIIIIIIIIIIII, 

~111111111111111111111111111111111111111111111111111111nm1111111111111111111111111111111111111111111111111m111111111111111111111111111111111111111111111111t11'; 

I Steel~~~:
1
~ards 

~ Proven by service to economlcallT prennt 
E seepage and dialntegratlon of etreet railway I ~::;:•~-':~;;;;~_:;;.:: 
;; Race and McComaa St., Baltimore, Md. = 
:.111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i: 

::!llllllllllllllllllllllllllllllllllllll)IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIJIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIJIIIIIIIIIIIIIIIIIIIIIII!: 

I Aiiiiiii~it;ii[iiii~i' I 
§] Cameron Electrical Mfg. Co., Ansonia, Connecticut 11 
~11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n:111111111111111111111111111111111111111111111111111111111111111F. 

~11111111111111111111111111111111111111111111111111111111111m1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

I ---.,,,....-..----..-, :-----.,._ STUCKI I 
~ SIDE ~ 
! BEARINGS I 

=

;= AO~l!~rc:i~~O. :_;=_ 

Plttaburab, Pa. 
:'IIIIIJlfllllllllllllllllllllflllllllllllllllllllltlllllfltllllllllllflllllllllllllllllllllJlllllllllltlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllF.. 



50 ELECTRIC RAILWAY JOURNAL February 19, 1927 

.tllJIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIHIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIJIIIUIHIIUUIHIIIIIIIIJIUIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIJIIII ,-

~ Bethlehem Products for 
Electric Railways 

Tee and Girder Rails; Machine Fitted Joints; 
Splice Bars; Hard Center Frogs; Hard Center 
Mates; Rolled Alloy Steel Crossings; Abbott and 
Center Rib Base Plates; Rolled Steel Wheels and 
Forged Axles; Tie Rods; Bolts: Tie Plates and 
Pole Line Material. 

Catalog Sent on Request 

BETHLEHEM STEEL COMPANY, Bethlehem, Pa. 

I BETHLEHEM 
~1111111111111111111111111111111111111111111111111111111111111111111111111111111111,1111111111111111111111111111111111111111111111111111111111111111in111111111111¥. 

91'11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111!! 

WM. 
JR. 
• INC. co. 

\Vharton trackwork, in which the 
famous Tisco Manganese Steel has 
been used, will be found on the lead
ing railways of the country. 

Plant: Easton, Pa. 

l,1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111,I 

!JIIHIHIHIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIHlllllflllHIIIIIIIIIIIIIIIIIHlllllllllltllllllllllllllllllHllmmnummnummmmfC 

B. A. HEGEMAN, Jr., Prnldent B. A. HEGEMAN, Flr■I Vlco-Prea. and Tro11. 
F. T. SARGENT, Secretary W, C. PETERS, Vlt1•Pre1. Saloa and En&lnoerlnc 

National Railway Appli~nce Co. 
Grand Central Terminal, 462 Lexington Ave., Cor. <l6th St., New Tork 

BRANCH OFFICES 
Muneey Bldg .• Washington, D. C. 100 Boyleton St •• Booton, l\[aaa. 
Heireman-Castle Corporation, Railway Exchange Building, Chlcll&'o, lll. 

RAILWAY SUPPLIES 
Tool Steel Gea.n, and Plniona Ft. Pitt Spring & :Mfg, Co., 
An.-Jo-Amerlcan Varnleh Co., Springs · 

'Vanil.ehee, Enamels, etc. Flaxllnum Insulation 
National Hand Bolde Anderson Slack Adjuaten = EconoDl.Y Electric Devtcee Co., = 

1=., ~~~~ 'ir8!;!ie~J~oor Device t~fe8:. Saving and InapecUon i== 

Garland Ventilators "Topeseald" Lampe 
Bua Lighting Equipment I Walter Tractor Snow Plowe Cowdrey Automotive Brake ~-

II! Feasible Drop Brake Sta1ra Testing Machine _ 

~1111111111111111111nu11111111111111111111111111111111111111111111111111111111111111111111111111111111111n111111111111111111111111111111111111111111111111111111~ 

g111111,11111111111111u111111m111m11111111111mm11111111111111munmmu11m111m1HIIIIIHIHIIHHHIHIUIIHUIIUIIIHIIIIHIIHIIHIIHUIUlli 

I Lorain Special Trackwork i 
§ Girder Rails ~ 

i TH:!:::: s::~:•:~::~y i 
~ : 
§ Johnstown, Pa. § 
~ Sal .. ORic.,u ~ 
= Atlanta Chicago Cl.,veland New York = I Phll~:::::=;:~te~a;:If :;~;~;!:tic::..p.:;11•• I 
- Loa Anrelu Portland San Francisco Seattle -
~ Export Representat/ue: ~ 
§ United Statea Steel Product• Company, New York, N. Y. 5 
~1111111111111111111111111111111111111n111111111111111111111111111111111111111111111111111111111111111111111111m111111111111111111111111111111111111111111111111i 

§1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u1111111111111111111111111111111111111111111111111111111111111111' 

~ ELRECO TUBULAR POLES i 

I ... -......... / ••«••· .. -· ••.•• I 
I Lowest Cost COMBINE Lightest Weight I 
I Leas:a:::n:::;::ewlth entrineerlnr ~:t:a::tt :~:~:~ility I 
;; E 
§ ELECTRIC RAILWAY EQUIPMENT CO. i 
§ CINCINNA Tl, OHIO i 
5 New York City. 30 Church Street ! 
it1111m1111111m111111111111111111111mm11111um11111111111111111111111111111111111111111111111111u11111111m11111111d1UllllllllUHIIHIIUIIIIIUHUi 

!"11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

Arc· Weld i 
= 
i = 

Rail Bondsl 
~ 

AND ALL OTHER TYPES ~ 
= E 

DeJcripti'l'e Catalogue FurniJhed I 
American Steel & Wire Company I 

5 
New Yorlt Booton Plttaburah ;; 
Chlcara Clenland DeDTlr i 

U. S. Stool Praductl Co. ; 
= San Francltca Lot Anaelea Portland Se1t1J1 ! 
~111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i 

'fttANK 

You! 
The wholesome recognition accorded s.tatistical data. prepared 
by McGraw,Hill Publications is due in large measure to the 
readers of McGraw,Hill Publications, who reply with pain, 
staking care to McGraw,Hill questionnaires. 

This is a word of appreciation to you readers who are called 
upon from time to time to give McGraw,Hill basic information 
of a more or less confidential nature. 

THE PUBLISHERS 
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C& NEW-BUSINESS OPPORTUNITIES 
1:\'FORM.\TION: 

Bez ll"•m&n• In tar• of any or oor .,.,,..,. 
eo1111l It words addtuon1l In undbplared 1ds. 

Di-<tOWII of It ')I, II one paymenl II made Ill 
1dftnce for four conseeull .. 101er1.1m, of 
1111dlapl07ed ads (not JntlUdlllll prOl)OSalS). 

SPECIAL 
··1111111111111f11111111111111111111111111';;;;;••;~~1111111111n111111111111111u1111111u111~ 

i 4 Standard BRILL single truck 
BIRNEY CARS BIRNEY CARS i 

equipped with Westinghouse 508 Motors, 
DH 16 Air Compressors and all safety devices 

$1750.00 ea~h 
IRYING S. VAN LOAN CORPORATION 

I In First-Class Condition · 

WH-508 and GE-264 Equipment ='••==i 

Inspection Invited 

1750 Broadway, New York City 
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIII. 

.wn11n111111n1111111111111111111,11,.,111111111111111111111111n11111111111HIIIIIHIIIIIIHIIIIIIIHl9l 

I 15 BIRNE;o;~~TY CARS 
ii Brill Built 
i•;•· Weet. 508 or 0. E. 264 Moton 

1 
Cara Complete-Low Price-Fine CoDdltJon 

ELECTRIO EQUIP.&IENT CO. 
! Commonwealth BldC"., Philadelphia, Pa. 
;,.,u,n111111111u11111111111111111111111111uH11111111n111111u1uu1u11111n111n1111111111u11111u. 

Apply to 

Eastern Mass. St. Ry. Co. ·,,_i_ 

I Beacon Street, Booton. Maso. 

t.llllllllllllllllllHIHllllllllllllllllllflllllllllllllllllllllllllllllHIIIIIHIIUIIUIIIIIIHIUIIHltii 

•IUIIIUIIIIIIHHIIIHIIIIIIUIIUIHIIIIIIIUIIIIIIUIIIIIUIIIIIIIIIIIIIIIIIUIIIIIIIIIHIIIIIIIHUU~ 

EQUIPMENT , 
OPPORTUNITY• 
BIRNEY CARS 

4-32 seating caparity. Weatlnehouse 508.A 
motora. Fully equipped. Splendid condition. 

SOUTHER:S CARS 
5-Double Truck, 42 v111enger. Ooe man 

operation, 
SWEEPER 

I-Double Truck Snow Sweeper. Fully equipped. 

TOWER TRUCK 
1-21,i,-3 ton White Tower Truck, McCardle 

three aectlon tower, electric starter ind 
lights. Fully equipped. New 1923. 

H. E. SALZBERG CO, Inc. ~._• 
50 Church St., New York 

IIIIHUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUllllllllllllllllllllllllllllllllllllllll,,_U .. ,; 

:,11111111u111111111ntHUHIIIIIIIIIIIUUIIIIHIIIIIIIIIUIIIIIIUIIIIIIUIIIHIIIIIIIIIIUIIIIIIIIUHIIIIIIIIIIIIIIIIIIIIIIIIIUUIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIUUIIIIIIIIIIUIIHIIIIIIIIIIIIIIIIIIIIIIIIUII • 

"SEARCHLIGHT" Service 
Is for You, 1 oo 

I T is to help you whenever you have a business 
want. It insures you, at an extremely small 
cost, the quickest and most effective delivery 
of your message to the men in this field who 

Airenctes Wanted 
Ageot■ Wanted 
Auction Notice• 
Bids Wanted 
Book• and Periocllcalo 
Bullcllnp For Sale 
Buaines■ OpportuDitlee 
Chil Semce 01)J)ortunltlea 
Cootracta-to-be-let 
Cootracu Wanted 
Deak Room For Rent 

are most likely to be interested in your needs. 
Try it. Learn what "SEARCHLIGHT" really 
means to YOU. 

Employment Arencte■ 
Forelcn Buslnesa 
For Exchanre 
For Rent 
Franchises 
Help Wanted 
Induetrial Sites 
Labor Bureau, 
MachiDeShop1 
New Induotrle1 Wanted 
Partoera Wanted 
Patent .A.ttoruen 

Pateote For Sale 
Plan ta For Sale 
Poeltlon1 Vacant 
Poeltlon1 Wanted 
Propert7 l'or Sale 
Prol)Oll&JI 

Deek Room Wanted 
Educatlooal 

RecelYera' Soles 
Repre~ntatlvea Wanted 
Saleamen Wanted 
Spec1altlee 
Sub-Cootracta Wanted 
Water Il'ro:it Propert7 
Work Wanted I For £yery Bu1ineaa Want 

~ Think "SEARCHLIGHT'' Firat 
! 0170 
L .......... NIIIIHNHlffNIIIIHlfHlltHHHINlffllfffHIIHllllllfHffUIIHIIHIIIIIIIIIIIHIIIHIUJ ....... IIIIIIHllllllffffUHfHIIHltffllNllltllHlllllllllllllllllllllltHlfHHHlllllllffHfflOlfllllff, 

DJ!;l'l.AYEll-1&.\TE PER J:qco : 
I tn 3 inrl>et . .••.. ••••••.• S4.5t an l11eh 
1 10 T lncM■, ••••••.•••• ••• 4.39 an 1n<b 
~ lo 14 lneh ....... :, ••••.•• 4.lt ID Inch 
Ral~ for lar,rer •~eea. or7@1rltra1n.er8'1ue-.t. 
"" llllvnlwl1111 ...... ,. mea,anct Yfrtlealb ... 

ontJ column. 3 eulumn,-S t Jnrht1--to • pa1e 

POSITIONS VACANT 

EXPERIENCED electrician wanted, who 
can wind armatures and do electrical 
work on street cars and can do line 
work If necessary. P-970, Electric Rall
way Journal, 7 South Dearborn Street, 
Chicago, Ill. 

ROAD MASTER wanted on Mlddlewest 
street railway property ; young man with 
track experience ; engineer preferred, to 
handle division one hundred miles of city 
track. In answer please give full experi
ence and salary expected. P-971, Elec
tric Railway Journal, Bell Tel. Bldg., 
St. Louis, Mo. 

TRACK foreman, experienced In track and 
paving work. Energetic man wanted. 
Give references and experience In de
tail. P-968, Electric Railway Journal, 
Tenth Ave. at 36th St., New York. 

POSITIONS WANTED 

ADVERTISING and public relations special
ist, extensive experience In electric 
railways, will make preliminary survey 
If desired. PW-966, Electric Railway 
Journal, 604 Colo. Bldg., Washington, D. C. 

EQUIPMENT engineer and maintenance 
executive, six years' factory engineering 
experience and seven years' maintenance 
work with large railway compann de
sires change. College graduate with A-1 
references. F\V-967, Electric Rallwa[ 
Journal, 7 So. Dearborn St., Chicago, II . 

OPERATING man; capable of taking 
charge of transportation department of 
electric railway. Practical experience In 
each of Its branches. Highest references, 
PW-944, Electric Railway Journal, 7 So. 
Dearborn St., Chicago, Ill. 

SUPERINTENDENT of rolllng stock, H 
years' experience, open for position. 
PW-960, Electric Railway Journal, Tenth 
Ave. at 36th St., New York. 

SUPERINTENDENT of transportation 
available, broad experience and flne rec
ord of achievements on large properties 
In East and Central West. Recognized 
as operating official of exceptional ability, 
successful In puhllc relations, rehabilita
tion of properties! skilled In handling 
labor; capable tak ng over any property 
and getting results under any condition. 
High-class references. Correspondence 
Invited and treated confidential. Wllllng 
to locate anywhere. PW-949, Electric 
Railway Journal, Guardian Bldg., Cleve
land, Ohio. 

TRACK engineer with twenty years' elec
tric railway experience desires change In 
locp.tlon. Thoroughly understands modern 
track and special work design, practice 
and necessity for economy. PW-969, 
Electric Railway Journal, 1600 Arch St., 
Phlla., Pa. 

UTILITIES executive available. Engineer
Ing graduate, broad operating and execu
tive experience, railway, aleo light and 
power. Young and progressive with 
tried and proven ability. Railway ac
tivities known to the Industry. At 
present employed; seek opportunity with 
larger Interests. The opportunity for 
past successful methods to producs rela
tively greater results. PW-972, Electric 
Railway Journal, Tenth Ave. at 36th St., 
New York. 
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Advertfslnc, Streei Car 
comer. Ioc .• Barron G. 

Air Brllku 
Chrieteneeo Air Brake Co. 
Weetioirhoose Air Brake Co. 
Anchor■, Gu1 
Elec. Semce Suppllee Co. 
Ohio Br1ue Co. 
Weetlnirbouee E. a. M. Co. 

Armature Shop Tool• 
Columbia Machine Works & 

M. I. Co. 
Elec. Service Suppllee Co. 

Antomatle Return Switch 
Stand• 

Ramapo Alax Corp. 
Automatic, l!!afel1 Switch 

Stand• 
Ramapo AJax Corp. 

Axlee 
Bemis Car Truck Co. 
Bethlehem Steel Co. 
Brill Co., The J. G. 
Cameeie Steel Co. 
Clnclnnetl Car Co. 
Standard Steel Worke Co. 
Weetlnirhouee E. & M. Co. 

Axles, Steel 
Bethlehem Steel Co. 
Csrneirie Steel Co. 

Babbitting Devlcee . 
Columbia Machine Worke & 

M. J. Co. 
Badgee and Butlono 
Elec. Service Supplies Co. 
International Reeiater Co. 

Bearings 
Ahlberg Bearing Co. 

B~:~f"it~t~~•-~~1i~~; Co. 
Hearln,ta ""d llNtrlnr Metal• 

Bemis Car Truck Co. 

~~~ln<;:>ail ~:r ~o~• 
Columbia Machine Worke & 

M. I. Co. 
General Electrl-, Co. 
Weetinchooee E. & M. Co. 

Bearln,:o. Center and Roller 
Side 

Cincinnati Car Co. 
Columbia Machine Worke & 

M. I. Co, 
StuPkl Co .. A. 

Bearings, Roller 
Hyatt Roller Bearing Co. 

Bfflrlnra, Roller and 111111 
Timken Roller•Bearln.- Co, 

Bella & Buzzcra 
Coneolldated Car Beat!~ Co. 

Bell■ und Oon,:o 
Brill Co .• The J. G. 
Cincinnati Car Co. 
Columbia Machine Worke & 

M. I. Co. 
El~ Service Suppllee Co. 

B,ndeu. Rall 
Railway Trackwork Co. 

Bodlee, Bu.. 
J. G. Brill Co. 
Cummings Car & Coach Co. 

Boc11 Materlal-Baekellte I, 
Pbm<tl · 

·Baekellte Mfs. Corp. 
Boilers 

Babcock & Wilcox Co. 
Bond Teatrra 

Amer. Steel & Wire Co. 
Elec. Service Suppllea Co. 

Bondlns Apparatus 
Amer. Steel & Win, Co. 
Elec. Semce Supplies Co. 
Ohio Brasa Co. 
Rallwa1 Trackwork Co. 
Una Weldin.- & Bondlos Co. 

Bonda, Rall 
American Steel a. Win, Co. 
Elec. Service Suppllea Co. 
General Electric Co. 
Ohio Bra,,s Co. 
Railway Trackwork Co. 
Una Weldin.- & Boodllll' Co. 
W••tlnirhou"" E. & M. Co. 

Book Pnbllehere 
McGraw-HllJ Book Co. 

Dracea, Timber 
Duff Mfg. Co. 

Draet-s, Trench 
Duff Mfir. Co. 

Brackrts, F.and RaU 
Columbia Machine Wke. 

Brackets and Croaa Armo 
(See aloo Polee, Tleo, 

p.,,.to, •tr.l 
Columbia Machine Worke & 

M. I. Co. 
Electric Railway Equipment 

Co. 
Elec. Service SUllPliee Co. 
Hubbard & Co. 
Ohio -• Co. Brak• AdJo•t•re 
Drill Co .. ThA J G, 
Cincinnati Car Co. 
Weatlnrhnuee Tr. Br. Co. 

Brake Shoes 
American Brake Shoe & 

Foundry Cn. 
Bernie Car Truck Co. 
Brill rn .. The J. G. 

Brake Testers 
National Railway Appli

ance Co. 

ELECTRIC RAILWAY JOURNAL 

WHAT AND WHERE TO BUY 
Brakes, Drake S1atem1 and 

Droke Part• 
Bemis Car Truck Co. 
Brill Co .. The J. G. 
Cincinnati Car Co. 
Columbia Machine Works & 

M. I. Co. 
General Electric Co. 
National Brake Co. 
Westln,:houee Traction 

Brake Co. 
Brakes, l\lagneflc Rall 

Cincinnati Car Co. 
Brush••• Carbon 

General Electric Co. 
Jeandron, W. J. 
Le Carbone Cn. 
Weetln,:house E. & M. Co. 

Brush holders 
Columbia Machine Works & 

111. I. Co. 
Dnlkheado 

Baakellte Mf.-. Corp. 
Boe Llghtlnir 

National Railway Appll, 
ance Co. 

Bu.aea, 1\1 otor 
Brill Co., The J. G. 
Cumminl:'e Car & Coach Co. 
Studebaker Corp. of Am,•r. 

Du1hln.,:1, Caae Hardened and 
llfani:anese 

Bemis Car Truck Co. 
Brill Co .. The J. G. 
Cincinnati Car Co. 

Cohlea (See Wlrea and 
Cables) 

Cambrlo TapH, Yellow and 
lllaek Varnlehed 

Irv!na-ton Varnleh & Ins. Co. 
Mica Insulator Co. 

Carbon Droehu (See 
llru..he1, Carbon) 

Car LIJthllnit FhturN 
Elec. Service Supplies Co. 

Car Pan<'! Safety Swltchfl 
Conaolldated Car Heatlnl' 

Co. 
Weetlna-house E. & M. Co. 

Car Steps, Safety 
Cinclnnatl Car Co. 

Car '\Vheela, Rolled Steel 
Bethlehem Steel Co. 

Cara, Dnmo 
Brill Co .• The J. G. 
Differential Steel Car Co. 

Cora, Gas,Eledrlc 
Brill Co .• The J. G. 
General Electric Co. 
Westinghouse Elec. & Mfir. 
Co. 

Cnra, Gae, Rnll 
Brm Co .. The J. G. 

Care, Paeaen1rt1r, Frel,:ht, Ex• 
Presa, etc. 

Amer. Car Co. 
Brlll Co •• The J. G. 
Ctncfnoatl Car Co. 
Cumming• Car & Coach Co. 
Kuhlman Car Co., G. C. 
Wason Mfir. Co. 

Care, Second Hand 
Electric Equipment Co. 

Caro, Self-Propelled 
Brill Co., The J. G. 
General Electric Co. 

Castings, Braes Compoelllon 
or Copper 

Cincinnati Car Co. 
Columbia Machine Works & 

M. I. Co. 
Caotln.,:o, Gray Iron nn,l Steel 

American Brake Shoe & 
Fdry. 

American S1eel Foundries 
Bemis Car Truck Co. 
Columbia Machine Works & 

M. I. Co. 
Standard StMI Works Co. 
Wm. Wharton. Jr. & Co .. 

Inc. 
Caatln1<s, ~lalle11ble & Broas 

American Brake Shoe & 
Fdry. 

Bemis Car Xruck Cn 
Columbia Machine Works & 

M. I. Co. 
Cntc,h,rs and Retrle.-ero, 

Trnll•r 
Enr!J. C. I. 
Elec. Service Suppllee Co. 
Ohio Braes Co. 
Wood Co .. Chae. N. 

Catrnnry Conotroctlon 
Archbold-Brady Co. 

C.llln.: <'nr 
Haakellte Mf.-. Corp. 
Pantasote Co .• Inc. 

CrlUn.,:a, Plywood Panel• 
Haekellte Mfir. Corp. 

Chance Corriere 
Cleveland Fare Box Co. 
Electric Service SUppllee Co. 

Change Trays 
Cincinnati Car Co. 

Clrcnit-Dreakere 
General Electric Co. 
Weetlnghouee E. & M. Co. 

Ciampa and CoDDecton tor 
Wire. and Cablea 

Doascrt & Co. 
Electric Railway Equipment 

Co. 
Elec. Service So1>ollea Co. 
General Electric Co. 
Hubbard & Co. 
Ohio Braee Co. 
Westinghouse E. & M. Co. 

Cleaner• and Seraper1, Traek 
(See also Snow-Plllwe, 
Sweepers and Broom.) 

Brill Co., The J. G. 
Cincinnati Car Co. 
Ohio Brase Co. 

Clueter■ and Soeket1 
General Electric Co. 

Coal and Alh Handlin&' (See 
Coove:,lns and Rolatlo,: 
lllachlnery) 

CoU Dandlnir and 'Wlndlni: 
l\larhlne,, 

Columbia Machine Works & 
M. 1. Co. 

Elec. Service SUpplle• Cn. 
Westlnirhouee E. & M. Co. 

Coll•, Armature and Jl1eld 
Columbia Machine Works & 

M. I. Co. 
General Electric Co. 
Weetlnrhouee E. & M. Co. 

Colle, Choke and Klckln,: 
Elec. Service Suppllea Co. 
General Electric Co. 
Weatln.-house E. & JI[. Co. 

Coln ChanJrer& 
Dlinole Motive Equipment 

Co. 
Coln Coo ntln,: lllachlneo 

Cleveland Fare Box Co. 
International Re&11ter Co. 

Coln Sortln,: l\lachlnea 
Cleveland Fare Box Co. 

Coln Wrappers 
Cleveland Fare Box Co. 

Cnmmnlat>or Slottcro 
Columbia Machine Worke & 

M. I. Co. 
Elec. Service Supplies Co. 
General Electric Co. 
Westlnirbouse E. & M. Co. 
Wood Co .• Chae. N. 

Commutator Troia,: DevlcH 
General Electric Co. 

Cnmmolators or Paris 
Cameron Elee'l Mfr. Co. 
Columbia Macblne Works & 

M. I. Co. 
General Electric Co. 
Westlni:-house E. & M. Co. 

Compre.sore, Air 
GenPral E!Pctrlc Co. 
Sullivan Machinery Co. 
Weatlnirhouae Tr. Br. Cn. 

Compressoro, Air, Portable 
SulJlvan Machinery Co. 

CompressorA, Gas 
Sulllvan Machinery Co. 

Condensers 
General Electric Co. 
Westlnghouee E. & M. Co. 

CondeMer Paper• 
Irvln.-ton Varnleh & loo. Co. 

Connrrtoro, Solderleao 
Dossert & Co. 
Westlnchouse E. & M. Co. 

Cnnn...-toro, Traller Car 
Columbia Machine Worke & 

M. I. Co. 
Consolidated Car Heating Co. 
Elec. Service Supplies Co. 
Ohio Braes Co. 

Cootrollrro or Faria 
General Eleetrlc Co. 
Westlnirhouae E. & M. Co. 

Controller Re,:ulnlora 
Elec. Service Sunnlles Co. 

Controllln1t Syetrm• 
General Electric Co. 
Weetincbouse E. & M. Co. 

Converters. Rotary 
General Electric Co. 
Weetlnghouee E. & M. Co. 

Coppc,r Wire 
American Brass Co. 
American Steel & Wire Co. 
Anaconda Copper Mlnln,: Co. 

Copnrr Wire, Instru,nent• 
~lP11•urln1t Teatln,: and 
Rrcardln.: 

American Brass Co. 
American Steel & Wire Co 

\ 

Anacond• Cnnr>Pr Mlnlnr Co 
C-0rd, Bell, Trolley, RP1:l•t,r 

American Steel & Wire Co. 
Brill Co., The J. G. 

Elec. Service S\lppl!ee Co. 
Internstiooal Reldster Co. 
Roebllna-'s Soos Co .. J. A. 
Samson Cordage Worke 

Cord Cono«tora and Cooplere 
Elec. Service Supplies Co. 
Samson Cordare Works 
Wood Co .. Chas. N. 

Cooplero, Car 
American Steel Foundries 
Drill Co .. The J. G. 
Cincinnati Car Co. 
Ohio Brass Co. 
West1011:house Tr. Br. Co. 

Crone■, Holst &: Lift 
Electric Service Supplies 

Co. 
CroH Arm■ (See Brackets) 
Crosalns Foundatloo1 

International Steel Tie Co. 
Craeelns• 

Ramapo AJax Corp. 
Wm. Wharton Jr. & Co .. 
Inc. 

Croaelo,:, Fros and 8wlteh 
Ramapo Alax Corp. 
Wm. Wharton, Jr. & Co .. Inc. 

Crooolu,: Man,:aneae 
Bethlehem Steel Co. 
Ramapo AJax Corp. 
Wm. Wharton Jr. & Co .. 
Inc. 

Croeolo1:o, Track (See Trael< 
Special Work) 

Croasln,:s, Trolley 
Ohio Brase Co. 
Weetlnirhouae E. & M. Co. 

Curtain■ & Curtain Flxloreo 
llrlll Co., The J. G. 
Pantasote Co.. Inc. 

Denlcr'1 lllachlncl'7 & Second 
Hand Eonlnment 

Eaatern Maaa. Str. Ry Co. 
Elec. Equipment Cn 
Hyman Michaels Co. 
B. E. Salzberir Co., Inc. 
Van Loan Coro .• Irvin,: S. 

Derallln,: De1·lcco (SM aho 
Tr-ock Work) 

Derallln,: SwitC!hea 
Ramapo AJax Corp. 

Deetlnatlon Sip■ 
Columbia Machine Works & 

M. I. Co. 
Electric Service Suoollee 

Co. 
Dt>t,etlve Service 

Wieh-Servlce, P. Edward 
Door Operatln,: Device• 

Brill Co .. The J. G. 
Cincinnati Car Co. 
Conoolldated Car Hestloa- Co. 
National Pneumatic Co .• 
Inc . ., 

Doore and Door Fl:rloret 
Brill Co., The J. G. 
Cincinnati Car Co. 
General Electric Co. 
Bale-Kilburn Co. 

Doore, Foldlnr Vestibule 
National Pneumatic Co .• 

Ioc. 
Drills, Rock 

Sulllvan Machinery Co. 

Drills, Track 
Amer. Steel & Wire Co. 
Elec. Service Sup. Co. 
Ohio Braes Co. 
Dryer■, Sand 

Elec. Service Sopplles Co. 
Ohio Br&11s Co. 
Weetlnghooae E. & M. Co. 

Earo 
Columbia llfachlne Worke & 

1'1. 1. Co. 
Electric Service Supplles 

Co. 
Ohio Bra19 Co. 
Westinchouae E. & M. Co. 

F.l•drle Grinders 
Railway Trackwork Co. 

F:leetrlcol Wires and Cnhlea 
Amer. Electrical Works 
American Steel & Wire Co. 
Roebliog's Sons Co., John 

A. 
f;lprfrodH, Corhon 

Railway Trackwork Co. 
Una Weldins & Bondinir Co 

F:IHtrodes. Slet'I 
Railway Trackwork Co. 
Una Weldlnc & Bondin& Co 

F.n,:fneers, Conaoltlns, Can, 
trae!lnt: and Oprrotlni: 

Archbold-Brady Co. 
Beeler. John A. 
R11PhRnan & LaVTIJr Corp. 
Byllesby & Co., H. M. 
Day & ZimmPrmann. Inc. 
A. L. Drum & Co. 

February 19,1927 

Ford, Bacon & Davia 
Hemohlll & Welle 
Holst, Enirelhardt W. 
Jackson. Walter 
KP!ker & DeLeuw 
Lino & Marehall Co, 
McClellan & Junkeratela 
Richey, Albert S. 
Sandereon & Porter 
Stevena & Wood. Inc. 
Stone & Webster 
White Eog. Corp., The J. G. 

Enr;lneo, 0811, 011 or Sle111n 
Westinghouse E. & M. Co. 

Enginre. Oaeollne 
Waukeeha Motor Co. 

Exterior Sid" r11nrla 
Baokellte Mfir. Corp. 

Fare Doxra 
Clevel11nd Fare Bnx Cu. 
Dlinoia Motive Equipment 

Co. 
Perey Mfir. Co .• Ioc. 

Fare n,sl•ters 
Electric Service Sup. Cu 

Fences, \\'l>,·co Wire and 
Frnre Pn■tM 

Acme Win, Co. 
Amer. Steel & Wire Co. 

l'•ndeu and Wh,el Gn11rilo 
Brill Co .• The J. G. 
Cincinnati Car Co. 
Cooeolldated Car Fender Co 
Star Braaa Worke 
Wood Co .• Chaa. N. 

Fibre and Fibre Tnhln,: 
Weetlnghouae E. 6 M. 1; .. 

Field Colle (St-e Cnll•l 
Flangeway Guards, Steel 

U. S. Godwin Co., Inc., 
Floodllt:hte 

Elec. Service Suppllt• Co 
Floor, Snb. 

Haekelite Mf.-. Corp, 

Floore 
Haskelite Mftr. Corp. 

Far,:ln,:a 
Brill Co .• The J. 0. 
Carnegie Steel Co. 
Cincinnati Car Co. 
Columbia Machloe Win. 
Duff Mfg. Co. 
Standard Steel Works Co. 

Fro&e & Croasln,:11. ·re~ u,.u 
Bethlehem Steel Co. 
Ramapo Ajax Corp. 
Wm. Wharton Jr. & Cu 
Inc. 

t·roi:o, Track (Sct1 Tr11rk 
Work) 

Froii:s, Trolley 
Electric Service Sut•PII•·• Cu 
Ohio Brase Co. 
Westloirhouee E. & M. Co 

Funnell Cnetlnt:o 
Wm. Wharton, Jr. & Cu 
Inc. 

Fna,pe and FuRf' Bn~,• 
Colombia Machine Works & 

M. I. Co. 
Conaolldated Cnr IleaUn.,: Cu 
General Electric Co. 
Weatlnirhouae E. & M. t;n. 

Fu•••• Reffllahle 
General Electric Co. 

Gara.,:e E11uipmt'nt 
Columbia Machine Wlla. 

Oaoketa, Aobeolno 
Weatinchouee Tr. Br. Co. 

Ooe Produ~era 
Westlnshouae E. & . .M. Co. 

Gnlea, Car 
Brill Co., The J. G. 
Cincinnati Car Co. 

Gnu,:ea, OIi & ,vater 
Ohio Brass Co. 

Gf'ar Bln11ka 
Bdhlehem Steel Co. 

8!~~e~,~-· s'f!1e~ ~n~· 
Standard Steel Works Co. 

Gear Cnits 
Chlllinrworth Mf,:. c .. 
Columbia Machine Works & 

M. I. Co. 
Elec. Service Supplies Co. 
Westinghouse E. & .M'. Co. 

Grura and rlnlooo 
Bemis Car Truck Co. 
R~thlehem Stiel Co 
Columbia Machine Works & 

M. I. Co, 
Electric Service Suonli•• 

Co. 
General Ele~trlc Cn. 
Nuttall Co .• R. D. 
Tool Steel Gear & Pinion 

Co. 
Generalln,: Seta, GIUl•Elcctrla 

General Electric Co. 
Generators 

Generel Electric Co. 
WeeUnrhouse E. & M. Co. 
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•••·"' _, __ • Signals 

for Accessibility 
and Reliability 

.I/life, 

A,nerican·· 
lNSULATING 
M'AC.-cuNERY 

COMPANY 

5'.!l llunlini,:don St., Pbiladelphln, Pa, 

Sales Agents: 

Electric Service Supplies Co. 
Philadelphia New York Chicago 

;m1111111111111111111111111m111111111111111r111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111l 

AMELECTRIC PRODUCTS ii 

BARE COPPER WIRE AND CABLE 

TROLLEY WIRE 

WEATHERPROOF WIRE 

Ber. •· a. Pa\ Office 

AND CABLE 

PAPER INSULATED 
UNDERGROUND CABLE 

MAGNET WIRE 

AMERICAN ELECTRICAL WORKS I==-====== PHILLIPSDALE, R. I. 

Bolton. 178 Fodera!: C,blcuo. 20·32 Woll Randolob Slroel: 
Clnclnn1U, Traction Bid&.: Now York, JOO E. 42nd SL. 

~,1a11111111111111111m111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111?. 

:!lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllilllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllUUIIIIIIII~ 

Type R-11 
Double Res:later 

International 
Registers 

Made in single an 
types to meet requirements 
of service. For hand or foot, 
mechanical or electric opera
tion. Counters, car fittings, 
conductors' punches. 

The International Register Co. 
15 South Throop Street, Chicago, Illinois I 

~ 
=lt1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111r11111111111111111111:11111111111111111111111111mnnmumli 

f:!UIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJlllllllllllllllllllllllllllllll,1111111111111111111!: 

g ~ 

: """'=""~e"'!"------=--=-r.:,"'!"---... ~-P"---•· § = = 
i l!lllllll!!!ll!!il■ lliilliiilll!!!I~ i Trade Mark Re,:. U. S. Pal. O!!. i 
- Made of extra QU&iity stock flrm}y l>ralded and smoothb' flnlehed. -

=
~ Carefull7 1nspec\ed and i:;uaranteed free from flawa. ~= 

Samples and Information gladly eent. 

§ SAMSON CORDAGE WORKS, BOSTON, MASS. ~ 
~IIIOllllllllllllllllllllllllllllllllllllllllll!IHIIIIUIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~ 

•HIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUllllllll?IIIIIIIIIIIJHUllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllhllllllllllllllllllJIUI:: 

~ ~ I MAVGLE POLES I 
t111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111rn 

:!111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

! IN~if iii{~f JiEs I 
I "OkonUe,""a~=;~i~~i.•i!~{:::""B" Tape, j 
§ The Okonite-Callender Cable Company, Inc. 
~ - Factories, PASSAIC, N, J. PATERSON, N. J. 

!=_~ ·-"~~~~gt;;,~~~~=~'"'"" 
011bon Rep.: Vietor 0. Mendoza Co., Ha,1na. 

;i11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111•= 

THE WORLD'S STANDARD 

"IRVINGTON" 
Black and Yellow 

V .. rnished Silk, Varnished Cambric, Varnished Paper 

lrr-O-Slot Insulation Flexible Varnished Tubing 
Insulating Varnishes and Compounds 

Irvington Varnish & Insulator Co. 
Irvington, N. J. 

Sales Representatives in tlu Principal Citiu 

f.111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i: 

~11111111111111111111111111111111111111111111111111111111111111111111l1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111.:. 

1 

~~;:=:3~;;: s:;~::;:: I 
"FOR SALE" announcements are carefully read 

by the trade. 

"SEARCHLIGHT" Ads bring prompt and profit
able returns. 

Displayed-$6.65 an inch or leas per insertion. 

0143 ! 
:;:;1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m11111111111111111111111111111111111111111111n1ii ,, ..... -....... Ci~;~~;~ ........................................... i 

(~hut1 omN awticd cSigBnals i=_=_ 

~ • ares . oo o., oston 
511111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111ut111111111111111111111111111111111,ff. 
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l:::;;..r,'1-... t... Ro~~Cable

1
P[oducts =-...,,.,...~I 
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Girder Balls 
Beihlebam Steel Co. 
Lorain Steel Co. 

Gonp (Sea Belli and Oonp) 
0r ... ea (!lee Lubrleanta) 
Grinder• and Orlndlnr 

Snppllea 
Metal A: Tbermlt Corp. 
Rallw&Y Trackwork co. 

Orlnderl, Portable 
Railway Trackwork Co. 

Grlnder1, Portable Eleetrle 
Rallwa:, Trackwork Co. 

Orlodlnll' Brlcka and Wheel• 
Rallwa:, Trackwork Co. 

Guard Rall Claml>tl 
Ramapo A.Jax Corp. 
Wm. Wharton. Jr. ,. Co .• 
Inc. 

Guard Rall1.' Tea Rall and 
Manraneoe 

Ramapo A.lax Corp. 
Wm. Wharton. Jr. ,. Co .• 

Inc. 
Onard1. TrolleT 

Elec. Service SUP. Co. 
Ohio BraH Co. 

IIArpe, Trolley 
Bayonet Trolley Haro Co. 
Columbia Machine Work• & 

M. I. Co. 
1!11ec. SerYice !luppllH Ce. 
Nuttall Co., R. D. 
Star Brase work• 

Bea.dllll'ht• 
li:leo. Semce Suppllaa Co. 
General Electric Co. 
Ohio Bra•• Co. 

e .. dllnlnll' 
Columbia Machine Works & 

M. I. Co. 
Haakellte Jlfr. Corp. 
Pantaaote Co •• Inc. 

BMlere, Car (Eleetrle) 
Consolidated Car Heatlnr Co. 
Gold Car Bea~. " UrM. Co. 
Smith Bealer Co •• Pe\er 

H811.,,., Car, Hot Air aat 
Water 

Smith Beator Co., PMw 
Heaters. car. l!JtoT1 

Smith Beater Co •• Poter 
Helm~Wllldinr 

Railway TrackwOl'k Co. 
Una Woldinll' & Bondin,: Co. 

Holate and IJfta 
Columbia Machine Works & 

M. I. Co. 
Ford Chain Block & M. Co. 

Hobta. Portable 
Sullivan Machtne17 Co. 

Boae, Brld,:ea 
Ohio Brue Co. 

Hoae. Pnanmatlo 
Weatlnrbouao Traction 

Brake Co. 
Inatrumeota, Meaaurtns, 

TNtlnr and Reoordlnr 
American Steel & Wlro Co. 
General Ele~trlc Co. 
NaUonaJ Railway Appli-

ance Co. 
w ... 11nchou1e E. & M. Co. 

ln~~lnc CIJOth, Paper and 

General Electric Co. 
lr'l'tnrton Varnish & In1. Co, 
Mica In!Rllator Co. 
Okonite Co. 
Okonlte-Callender Cable Co. 
Inc. 

U. S. Rubber Co. 
Weatlnrhouae E. & M. Co. 

lnaalat111r Silk 
lr'l'lnrton Varnish & Ine. Co. 

lneu.latl11r VarullhOI 
lr'l'tnrton Varnish & Ine. Co. 

la1ulatl:on (See aleo Palnte) 
Electrlc Railway Equipment 

Co. 
Blectrlc Sen-ice Sup. Co. 
General Electric Co. 
lr'l'lnrton Varnteh & Ina. Co. 
Mica Ineuletor Co. 
Okonlto Co, 
Okonlte-Callender Cable Co. 

Inc. 
U. S. Rubber Co. 
Wectlnrhouae E. & M. Co. 

1-ulatlon Slot 
lr'l'tncton Varulah & Ina. Co. 

INulator Phu 
l~bba~"'lc~:.upp!Jee Co. 

IMalatora <See auo Luaa 
llatertal) 

Electric Railway Equipment 
Co. 

lbee. Semoe Suppllee Co. 
General li:lectrlc Co. 
HemlnnaJ' GJua Co. 
b-rlnrton Vamlah & In■• Co 
Oblo Bru1 Co. 
W•tln.rhouae B. & K . Oo. 

Interior Side IJnlnca 
Haakellte Mfr. Corp. 
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Interurban Can (See Cara 
Paa1ena:er, Fralrht Bspr
•te.) 

Jacko, Automatic Lowering 
Duff Mtg. Co. 

Jacka, Ball-Bearing Screw 
Duff Mfg. Co. 

laeka (t!ee abo Crall•• 
Bolata and Llfta) 

Buda Co. 
Columbia Machine Wu. 
Duff Mtg-. Co. 
!!:Joe. Servioe Bu1111lle1 Co. 

Jacka, Governor Cootrolled 
Duff Mtg. Co. 

.Jacks, Horizontal 
Duff Mfg. Co. 

.Jaeks, Lifting 
Duff Mfg. Co. 

J~u· ?;_'fg~ ~~~cing 

Jaek•, Pnle 
Duff Mfg. Co. 

Jacks, Posh and Pull 
Dufl Mtg. Co. 

.Jack•, Sneclal Porpose 
Duff Mtg. Co, 

Jaeka, Traek 
Duff Mfg. Co, 

lolnte, Rall (See Ball lohlte) 
lourual Boxes 

Bemla Car Truck Co. • 
Brill Co.. Tile J. G. 
Cincinnati Car Co. 

Lampe, Ouarda aod J.l'b:turea 
:alee. Semce Sup. Co. 
General Eleclrle Co. 
Woatlnrhollllo :m. & M. Co. 

Lampe, Aro and InoandOlcent 
(See aleo Beadll,:hte) 

General Electric Co. 
We,unrhouee E . els M. Co. 

Lampa, 81,:nal and Marker 
l!lec. Service Supp!Jea Co. 
N!chol1-Llntem Co. 
Ohio BURI Co. 

Letter Bo&l'de 
Cincinnati Car Co. 
Hukellte Jl!II', Corp. 

Lighting Fixtures, Interior 
Electric Service Suppliea 

Co. 
Lhrhtnln,r Proteetlon 

JJ!ectrlc Ber'l'tce Sup. Co. 
General Elactrlo Co. 
Ohio Bra11 Co. 
WNllnrhouae JI. els M. Co. 

Line Material (See a1ao 
Braeket-. Inaulaton, 
'Wlrft, eta.) 
D09■ert a, Co. 
Electric Railway Equlpment 

Co. 
Electric Ser'l'tce SUp. Co. 
General Electric Co. 
Hubbard & Co. 
Ohio Bru1 Co. 
Weallnrhou• E. & M. Co. 

Looklnr Sprlns Boxn 
Wm. Wharton. Jr. & Co., 

Inc. 
Loeomothea, Eleetrla 

Cincinnati Car Co. 
Cumming-a Car Ir. Coach Co. 
Gen•ral Electric Co. 
St. Louis Car Co. 
Weallorhouae m. & M. Co. 

Lubrleatlnr Enrtneen 
Standard OU Co. (of Ind.) 
Texas Co. 
UnlTerHI Lubrlcatlnr Co. 

Labrl .. nte, OU and Ore ... 
Standard Oil Co. ( of Ind.) 
Texas Co. 
Unlnraal Lubrlcatlnr Co. 

llaehlner7, Ineulatlnr 
A.mer. Ineulattnr · Mach. Co. 

llfan,:a~ee Parte 
Bemis Car Truck Co. 

ahnraneea Steel Ca1tlnr1 W&c. Wharton, Jr. a, Co .• 

llan_pne1e Steel 01!.ard Balla 
RamaPO A.lax Corp, 
Wm. Wharton, Jr. a. Co .• 
Inc. 

M~""w!~• Speelal 
Bethlehem Steel Co. 
Ramapo Alas Corp. 
Wm. Wharton Jr. ,. Co .. 

Ine. 
lllanc,oneao Steel Swttehea, 

IFrop and Croalllap 
:Bethlehem St.eel Co. 
RamaJ;>O A.lax Corp. 
Wm. Wharton. Jr. & Co .. 
Inc. 

u1 .. 
Mica Inmlator Co. 

llllrrora, Inside, and Ontelde 
Cincinnati Car Co. 

llotor Bu- (See Bmea, 
Motor) 

lllotoe and Oonoratlor 8ote 
General Electric Co. 

lllotor:Leeda 
Do1aert & Co. 

Hoton. Elec:trle 
General Electric Co. 
Woelln&'houe Ji:. els K. Co. 

)lotorman'1 Seate 
Brill Co .. The J. G. 
Cinclnnatl Car Co. 
Electric Service Sui,. Co. 
Ha!e-Kllbnm <:n. 
Heywood-Wakefield Co. 
Wood Co .. Chu. N . 

Null and Dolta 
Bemla Car Truck Co. 
Bethlehem Steel Co. 
Cincinnati Car Co . 
Hubbard & Co. 

tllla (Seo Lubricant■) 
Omnlbusee (Boe Ba.IOI, 

Motor) 
Ox7-AcetJ'lme (See Cottlnc 

AJ>paratua OXT-Aeet7leno) 

PaeklDII' 
U. S. Rubber Co. 
Weatinghouoe Tra~-tion 

Brake Co. 
Palntl and Varnlaboa 

(Inaulattnr l 

fr;,'rJfl~n SV:fnl!fe~'f tn~~-
Co. 

Mica Insulator Co. 
Panola, Ou tilde, Inalcle 

Hukellte Mfr. Corp. 
Pavement Breakers 

Sullivan Machinery Co. 
Paving Gnarda, Steel 

Godwin Co .• Inc., W. S. 
Paving lllaterlal 

American Brake Shoe & 
Fdry. 

Plckupa, Trolley Wire 
Elec. Sen-ice Bupp!Je■ Co. 
Ohio Br... Co. 

Plnl<>n Pu!Jera 
Duff Mfg. Co. 
Elec. Service SUPPIIOI Co. 
Gener al Electric Co. 
Wond Co., Chae. N. 

Plnlo.,. (See Gear■) 
Pln1, Case Hardened, WOid 

and Iron 
Bemis Car Truck Co. 
Ohio Brue Co. 
Weat!nrhouae Tr. Brake Co. 

PIJ>II Flttlnp 
Standard Steel Works Co. 
We■tinrbowe Tr. Brake Co. 

Pianir■ (SM )la.chine Toou) 
Platea for 'I"" Ball Swttehe■ 

Ramapo A.lax Corp. 
Pliers, Rnbber l.,.ulatod 

Electric Semce BUD. Co. 
Plywood, Roof■, Hoadllnln,r 

1Floor1, lllterlor Paneu, 
Bulkhoad1, Trull Pianka 

Haekellle Mfr. Corp. 
Pole Ciampa 

Clark-Wllliame Enr. Co. 
Polo Line Hardware 

Bethlehem Skol Co. 
Electric Service Sup. Co. 
Ohio Braaa Co. 

Polea, llletal Street 
Electric Railwa:, Equtpmont 

Co. 
Hubbard & Co. 

Pole l\lountlnc■ 
Clark-Wllllam1 Enr. Co. 

Pole Belnforolns 
Hubbard & Co. 

Poles, Tl.., Poste, Ptllnr and 
Lumber 

Naurle Polo • Tl• Co. 
Polea, Trolley 

t:noliitms!~lld't. Harp Co. 
' Electric Semce Sup. Co. 
Nuttall Co., B.. D. 

l'olee, Tubular Steel 
Electric Railway Equipment 

Co. 
Electric Service SUP. Co. 

Portable Grinder■ 
Buda Co. 

Potheada 
Okonile Co. 
Okonlte·C&llender Cable Co. 

Inc. 
Presalnga, Speelal Steel 
Cincinnati Car Co. 

Pr .. llUNI Re,:ulaton 
General Electric Co. 
Ohio Brase Co. 
Weatinll'houu E. le M. Co, 
Weatlnrholllle Traction 

Brake Co. 
Pumps, Air Litt 

Sullivan Machlne17 Co. 

Pnmns, Vaenum 
Sullivan Machinery Co. 

Pnnehoa. 'ncket 
International Rer:letor Co. 
Wond Co., Chae. N. 

&all Bra.cea and Faetenlnp 
Ramapo A.lax Corp. 

Ball Orlnden (See OrlN .. ) 
Ball Jouatl 

Carner.a Stoel Co. 
Rall Jolni.-"Weld .. 
Lorain Steel Co. 
Metal & Tbermit Corp. 

Balla. Steel 
Bethlehem Skol Co. 
Carnerte Steel Co. 

Kall Weldin&: 
Metal & Thormit Coro. 
Railway Trackwork Co. 
Una Weldinr & Bondin,: Co. 

Ballwu &fetJ' Swttehe1 
Consolidated Car Heallnr Co. 
Weatinrhoueo E. & M. Co. 

Rattan 
Brill Co .• Tho J. G. 
Cummings Car & Coach Co. 
Electric Service Sup. Co. 
Hille-Kllhurn Co . 
He:,wood-Wll.kefield Co. 

R~•ter■ and Flttlnc■ 
Brill Co .. The J. G. 
Cincinnati Car Co. 
Electric Service Sup. Co. 
International Reiriater Co . 

Reinforcement, Oouerete 
Amer. Steel & Wire Co. 
Bethlehem Steel Co • 
Carner!e Steel Co. 

Repair Shop Applianere (!lee 
ai.o Coll Bandinc and 
Wlndlnc JllaehlnNI) 

Zlee. Sen-Ice Supplle1 Co. 

Repair Work (See aho Colla) 
General Electric Co. 
We■llnrbouee JD. ,. K. Co. 

Replacer■, Car 
Cincinnati Car Co. 
Electric 9er'l'ice SDl>. Co. 

Bosi.taneoe 
Coneolldated Car Beat!nc Co. 

Realatanoe, 'Wire and Tube 
American Steel a. Wtre Co. 
General Electric Co. 
Weetlncbouee E. & M. Co. 

Retrievera, Trolle:, (See 
Catcher• and Retrln
Trolle7) 

Rh&Oetah 
General Electric Co. 
Mica Inmlator Co. 
Woattnrhouae E. & X. Co. 

Roller Bearing-a 
Hyatt Roller Bearing Co. 

Roofin,r, Car 
Haakellte Mfg. Corn! 
Pantaaote Co .. Inc. 

Roof1, Car & Ba• 
Haakellte Mtll'. Coro. 

Rubber Speelaltlea of All 
Kinda 

U.S. Rubber Co. 
Sanden, Traek 

Brill Co .• The J. G. 
Electric Ser'l'ice SUD. 
Ohio Brua Co. 

Suh 1"1.xturOI, (Jar 
Brill Co .• Tile J. G 
Cincinnati Car Co.· 

Co. 

Sash, Ill etal, Car Window 
Halo-Kilburn Co. 

Scrapers, Track (See Clan
en and Sttapen, Track) 

Screw Driven. Rubber 
ln■nlated 

Electric Semce Sup. Co. 

Seatlnr lllaterla!I 
Brill Co., J. G. 
Hale-Kilburn Co. 
Hukellte Mfir. Corp 
Heywood-Wakefield Co. 
Pantaaot4 Co .. Inc. 

!!lea.ta, Bu■ 
Brill Co .. The J. G. 
Jhle-Kllhurn Cn. 
Heywood-Wakefield Co. 

Beata, Car (See aleo Rattan) 
. Brill Co .• The J. G. 
Cincinnati Car Co. 
Hale-Kilburn Co. 
Heywood-Wakefield Co. 

Second Band Equipment 
Eaatern Ma••· Str. R:,. Co. 
Electric EQulpment Co. 
Hyman Michaela Co. 
Salzburg Co., Inc., H. E. 
Van Loan Corp., Irvinr S. 

Shad ea, V eetlbule 
Brill Co •• The J. G. 
Cincinnati Car Co. 

Shnel1 
Brill Co., Tile J. G. 
Hubbard & Co. 

Sl,:nal1, Car Startlac 
Conaolldated Car HeaUnr Co. 
Electric Se"lce Sup. Co. 
National Pneumatic Co •• 

Ille. 
Sirna! 87■tem1, Bloek 

Electric Semce SUp. Co. 
Nacllod " u. s. Slrual Co. 
Wood Co •• Chae. N. 

1!11,:nal B71tem1, Bl,:hwaJ' 

N~';.~f'j. U. S. Sl111al Co. 
Signals, Warning 

American Stromboa Co. 
Slaek AdJustera (Sol link• 

AdJu■ter■) 
Sla11: 

Carnerle Steel Co. 
Sleet Mleel, and Cotte.-. 

Bayonet Trolle:, Harp Co. 
Cincinnati Car Co. 
Columbia Machine Works & 

M. I. Co, 
Electric Rallw a:, Equipment 

Co. 
Electric Service SUP. Co. 
Nuttall Co., R. D. 

Snow Plows 
National Railway Appli

ance Co. 
8now•Plow1, 8w-n I.OIi 
Broom■ 

Brlll Cn .. The J G 
Columbia Machine Work• 

& M. I. Co. 
Conoolidated Car Fender Co. 
CUmminge Car & Coach Co. 

!lnllw Sweeper, &ttu 
J. G. Brill Co. 
Heywood-Wakefield Co. 

8oldertnc and Bruins AP. 
paratua (See ,v .. dlllr 
~• and Apparatu) 

Spaeer, Tie 
Duff Mtg. Co. 

Speelal AdhOIITO Papen 
Ininrton Varn!lh,. In■. Co. 

8peelal Ti-Kekwork 
Bethlehem Steel Co. 
Lorain Steel Co. 
Wm. Wharton. Jr. ,. Co .. 

Inc. 
Spl.ba 

A.mer. Steel els Wlr• Co. 
Illinois Steal Co. 

SpUelnr Compound■ 
U. S. Rubber Co. 
Weatlnrhouae l!J. & X. Co. 

Spllelnr Sle.vea (See Ciampa 
and Conneetor■) 

Springs 
National Railway ApplJ

ance Co. 

Sprlnc•. Car and Tru•k 
American Spiral Sprl.nir Co. 
American Steel Foundries 
Amer. Steel & Wire Co. 
Bemis Car Truck Co. 
BrllJ Co .• Tile J. G, 
c;nclnnati Car Ca. 
Standard Steel Works Co. 

Sprlnklen, Truk an4 &au 
Brlll Co .. The J. G, 
Cummings Car & Coach Co. 

Steel and Steel l'NH'htete 
American Steel & Wire Co. 
Carne,r!e Steel Co. 
Illlnola Steel Co 

Step■ , Car 
Brill Co .. Tho J. G. 
Cincinnati Car Co. 

Stok""', Meohanl .. l 
Babcock & Wllcos Co. 
Weatlnrhouee E. & X. Co. 

Storaco Batteries ISM lla&
terle1, Storace) 

Strain, In.■ulaton 
Eledrlc Service Suppll• Co. 
Ohio Brase Co. 
Woatlnrhouae E. ,. )[. Co. 

Strand 
American Steal els Win Co. 
Roebllnr'• Bone Co •• J. A.. 

Street <Jan (Bff Can, l'M
aen11"er, Frelcht. BspreN, 
eto.) 

Snperbeaten 
Babcock & Wilcox Co. 

Sweopen, Snow (See Snow 
Plowe, Sweepen and 
Broom•> 

Swtteb Stan4a and flstane 
Ramapo Ajax Corp. 

Switch•• and Swttebboaria 
Consolidated Car Heatlnr 

Co. 
Electrlo Sec-vice SUP. Co. 
General Electric Co. 
Weatlnrhouae E. & M. Co. 

Swltehee, Tee Rall 
Ramapo A.lax Corp. 

Swttehe■, Traek (See Traok 
Shovels, Power Speclal Work) 

Brill Co., The J. G. Tam Tl 
Raipwer■-:, Trace kwork Co. 

Bide Bearlnn (See n...-~. l ~ 
Cenwr and Side (Continued on pare 111) 
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I The DIFFERENTIAL CAR -~=~ 

Sta11dard on 

t1i~i~;::;; I 
Jf !1!;:~:. =-:._i_! 

Differential Crane Car 
Clark Concrete Breaker 

Differential 3-way Auto Truck Body = 
Differential Car Wheel Truck and Tractor § 

THE DIFFERENTIAL STEEL CAR CO., Findlay, 0. I 
.dUIIIUIIIIIHllllllllllllllllllllllllllllllllllllllllllllllll111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111t,.t[ 

r"···;··""'"""oo""'oo"""""'oo."""""""""""""""'00""~"'00""'] 

We make a specialty of 

ELECTRIC RAILWAY 
LUBRICATION 

We solicit a test of TULC 
on your equipment 

The Universal Lubricatins 
Olenland. Ohio 

Co. 

~ Bepreaent.atlTe■ : Jam~■o•-BoH Comp&117, 

~111111111111111111111111111111111111111111111111111111111111111111111111:1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111iF. 

1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111;11111111111111111111111111111111111111111111111111111111111 

; ! 
E I § 
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~ ~~llliii=:l Gets Every Fare ~ I p~~il~V~}lA\ES i 
= Uoe them la roar PrepaJmeat Area.I and = i Street Can ~ 
I Perey Manufacturing Co., Inc. § 
j IOI Park Aveane, New York Cltr ~ 
r.1111111111111111111111111111111111111111111111111111111111111111111111111111111111111Hlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllii 

g11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111'.ii 

1 R~'-WA'( u-r•--•:n< coMPA~ 1 
~ CAR COMFORT WITH HEATERS g 

I UTILITY ~~~~tI~J:s I 
= Jtl-141 Weot 22d St. Wrll~ for 1328 Broedwar a 
i Chlea&'o, Ill, Calalouut New York, N. Y. = 
i5"r11111111111111111111!11111111111111111111111111111111111111111111111111111111111111111111nt1111111111111111111111111111111111111111111u111111111111111111111111j 

~111111111111111111111111n1111111111111111111111111111111111111111111111111111111111u111111111111111111111111111111111111111111111111111111111111111111111u11111,:. 

• l!llftl!lliiil,iiiffl!i~~~iii!!iiiiiiih § § s 
i ~ ... ~~~- § i ~~~ ~ 
i ~ 

I I 
~ UlllillllU ~ 
n111111111111111111111n111m1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i11111111111111f1111111~ 
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Kalamazoo Trolley Wheels 
The value of Kalamazoo Trolley 
\Vheels and Harps has been 
demonstrated by large and small 
electric railway systems for a 
period of thirty years. Being 
exclusive manufacturers, with 
no other lines to maintain, it is 
through the high quality of our 
product that we merit the large 
patronage we now enjoy. With 
the assurance that you pay no l :;~~!ci~·~":;~;:~r:~ WORKS I 

KALAMAZOO, MICH., U. S. A. -
inun111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111I 

!IIIIIIU111111111111111111111111111 111111111lllllllllllllllllllllllllllllllllllllllllllllllllllllllhnlllllllllllllllllllllllllllllllllllllllllllllllllllllllllll'.: 

i /--'~ Boyerized Parts: I 
; ~ i~§J;~1r· !~~rt:::li::;:om I 
§ ~ ~~t:.:'J~~• Manme■o Bnke Hood■ ~ 
~ , :·~· Center Be1rtnc1 -:U~if~::11 

Truck Pan, § 
§ z~ Side Boarlnn Bronze Be■rlne■ § = McArthur Tumbuctl11 § 

§ l1i~■,fll Can be purchased throna-h the followlnl' § 

; 3if ~i~~i;~~')f~;.,~::• Ill. i=_:==== 

903 Monadnoct Bide., San Ftanchco, Cal. 
W. F. McKenney. 

14 Flrat Street, Portland, Oreeon. 

:·. 1~_s°Eii.dw1Y, Now York CltJ, N. Y. Ee====_:= 

7 72 P■clllc Eloctrlc Bl~ .• Lo■ Aarel11, Cal 

Bemis Car Truck Company 
Springfield, Mass. ~ 

:i111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111¥. 

e,111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m11111111111111111111111111111111111111ur111111111111111111111111111111~ 

I i~~r~~i~:ei~ :!: ~;~·b:t~r~:·;~~; I 
~ advertising campaign and keeps your ~ 
I name in the alphabetical index. ~ 
i111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111F. 

:!llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllt.: 

I t:i-.W~~!rf' I 
~111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

:!,IIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIJllllllllllllllllllllllllllllllll~llllllllllllllllllllllllllllllllllllllllllltlllllllllllllllllll!I g g -G~.-.-- N-L Ventilators -
; for Cars and Buses I 
I ~ ~ I i ~ ; 
- ~_l-!11.l■IP.•■■t:..}. The Nlchola-Llntern Co. -

l111111111111111111111111111111111111111111111111111111111111111111111111111111111111111mrn1111111111111~1'.:~:.:~"~~::.111111111111111111,11I 

g1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u111111111111111111111111111111111111111111111111111111111111111111111111~ 

rll· .... msS,LANK ELW<mO BEATER .... "N;~· I 
1 478E; 
~ GOLD CAR HEATING & LIGHTING co., BROOKLYN, N. Y. I 
~IHtlHlllllllllllll111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111fflllllllllllllllllllllllllllllllllllllllllllli 
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ALPHABETICAL INDEX TO ADVERTISE1\1ENTS 

Page 
Acme Wire Co., The. • • . • • . . . 41 
Ahlberg Bearing Co ...... Insert 14 

Page 
Differential Steel Car Co., The .. 55 
Dossort & Co ................ 47 

Page] 
IrYing,ton Varni~h & Insulator 

Co .••••...... ...... •...•• 53 

Page 

Railway Track-work Co........ 4 
Railway Utility Co. • . . . . . . • . . 65 
Ramapo-Ajax Corp .....•••.•• 65 American Brake Shoe & Drum & Co., A. L ...••.......• 49 

Duff Mfg. Co., The .•••...•.••. 49 Richey, Albert S ............. 48 Foundry Co.. . . . . . . . . • . • . • • 26 
American Brass Co., The. . • • . . • 53 
American Bridge Co .....•••••• 50 
American Car Co. . . . . . • . • . . . 57 
American Electrical Works. • • • . 53 
American Insulating Mach. Co. . 53 
American Spiral Spring & 

Jackson, Walter .••.....•.... 48 
Roebllng's Sons Co., John A ..• 40 

Jeandron, w. J ............... 47 
Earll, C. I. ............ ...... 45 

Mfg. Co .•.....••.....••.• 47 
American Steel Foundries. • • • • • 6 
American Steel & . Wire Co. • • • . 50 
Americao Stromboe Co .••..••• 46 
Anaconda Copper Mining Co. . • 53 

Eastern Maee. St. Ry. Co •..... '51 
Electric Equipment Co •.••.•.• 51 
Electric Railway Equipment Co. 50 
Electric Service Supplies Co. . • • 7 

Kelker. DeLeuw & Co ........• 48 
Kuhlman Car Co.. .. .. .. .. .. . 57 

Salzberg Co., Inc., IT. E •..••••• 51 
Samson Cordage Worke .....••. 53 
Sanderson & Porter . • • • . . • . . • 48 
Soarcbligh t Section . . . . . . . . . . 51 
Smith Heater Co .• Peter. • • • • • • 49 
Standard Oil Co .••...... , • • . . 39 
Standard Steel Works Co. • • . • • 1 O 
Star Brase Works. . . . . . • . . . . • 55 
Slovene & Wood. Inc. • . • • . • • • 4S 
Stone & Webster, Inc. . . . • . . . . . 48 
Stucki Co .• A. . • . . • • . . . • • • . . . 49 
Studebaker Corp. . ...• Insert 12-13 

Archbold-Brady Co . .......... 49 
Ford. Bacon & Davis, Inc.. . • . • • 48 
Ford Chain Block Co. . . . . . . • . 44 
"For Sale" Ads ••....•.....•• 51 

Le Carbooe Co ............... 47 
Linn & Marshall, Inc ..••...... 48 
Lorain Steel Co., The. • . • • • . . . . 50 

Babcock & Wilcox Co. . . . . . • . . 49 
Bayonet Trolley Harp Co. • . • • • 44 
Beeler Organization, The ..••.• 48 
Bemis Car Truck Co. . . . . • • • . • 55 
Bethlehem Steel Co. . . . . • • • . • • 50 
Bridgeport Brass Co . . . . • . . • . • 10 
Brill Co., The J. G ... , .•.....• 57 
Buchanan & Layng Corporation. 48 
Buda Co., The. • • • • • • . • • • • • . . 42 
Budd Wheel Co . . . • • . . . . . . . . . 24 
Bylleeby Engioeering & 

SulliYan Machinery Co ......... 43 

General Electric Co ......... 21-22 
General Tire & Rubber Co .• 

The .•.••......• 33, Back Cover 
Godwin Co., Inc., W. S ...••••. 49 
Gold Car Heating & Ug. Co •••• 55 
Goodrich Rubber Co .• The B. F •. 25 
Goodyear Tire & Rubber Co., 

Md:ardell Co .• J. R .......•.. 46 
McClellan & Junkersfeld 48 
McGraw-Hill Book Co., Inc. • . . 43 
Meta) & Tbermit Corp •••••••• ::!O 
Mica Insulator Co ............ 44 

Texas Co., The. . . . . . . . . . . • • . . 16 
Tool-Steel Gear & Pinion Co .. 34-35 

Management Corp.. . . . . . • . • • 48 The •••••....••....•••• 28-29 ~a.chod aod United States Signal 
Co .• Inc ................... 46 

Una Welding & Bondinir Co ...• 40 
Universal Lubricating Co. • • . . . 55 

Hale-Kilburn Co. . • . . . . . • . . . . . 30 

Nntional Brake Co., Inc ..•...• 23 
National Pneumatic Co ...•.... 15 
National Railway Appliance Co. 50 

Cameron Electric Mfg. Co .....• 49 
Carnegie Steel Co. . . . • • • . . . • . • 47 
Chillingworth Mfg. Co ..•.....• 40 
Cincinnati Car & Coach Co •..• 17 
Clark-Williams Engineering Co .. 46 
Cleveland Fare Box Co., The. • . 49 
Collier, lnc .• Barron G . . • . . . . . 37 
Columbia Machine Works 

Haekclite Mfg. Corp ...... , . . . 42 
"Help Wanted" Ade. . . . . . • • . . • 51 
Heming-ray Glass Co. . . . • • . . • . 45 
Hemphill & Wells . . • . . . . . . . . . 48 
Heywood-Wakefield Co ....••.. 27 
Hnlet. Englehardt W. . . . . . . • • . 48 
Hubbard & Co .••.•....•.••.. 55 
Hyatt Roller Bearing Co. . . . . . . 18 
Hyman-Miebaels Co ..•...••.•. 51 

Naugle Pole & Tie Co .......... 53 
Nichols-Lin tern Co.. The. • • • . • 56 

Van Loao Corp., lrYing S ...... 51 

& M. I. Co ., The. • . . . • . . . . . 45 
Consolidated Car Fender Co., The 40 
Consolidated Car Heating Co. . . . 55 
Cummini:-s Car & Coach Co. . • • 8 

Nuttall Co., R. D ............. 41 

Ohio Brass Co............... 5 
Okonlte-Calleoder Cable Co., loc., 

The ...................... 53 
Okonite Co.. The. . • . . • • . . • • • 53 

"Want" Ads ..•..•.•••..•••• 51 
Wason Mfg. Co. . . . . . . • . . . . . . 57 
Waukesha Motor Co ..••••• Insert 11 
Westinghouse Electric & Mfg. 

Co. • • • • • • • • • • • • • • • • • • • • • • 2 

Day & Zimmermann, Inc. • • . • • 48 
Dayton Mechanical Tie Co., 

The .... , •.....••• Insert 31-32 

Illinois Motive Equipment Co. . 40 
International Register Co •... , • 53 
Intematioual Steel Tie Co., 

Pantasote Co., Inc .• The ........ 44 
l'erei.Mfg. Co., Inc •..••.•.... 55 
Positions Wanted and Vacant .• 51 

Westinghouse Traction Brake Co. 0 
Wharton, Jr. & Co .• Wm .•.•••• 50 
"What and Where to Buy" 

52,54.56 
White Engineering Corp., J. G •• 48 
Wieh Service, The P. Edw ••.•.. 49 
Wood Co., Chas. N ..•......... 113 

Tape• and Cloth• (See Ina•· 
latlns Cloth, Paper and 
Ta1>1>) 

Tee Rall !!peclal Track 'Won 
Bethlehem Steel Co. 
Ramspo A.lax Corp. 
Wm. Wharton, Jr. & r.a . 
Inc. 

Telephon,- and Pana 
Electric SerTloe Sup. Co. 

Telephone & Tole,:r1t1,b Wlr, 
American Steel & v,·,re C< 

Test1nic lnstrnment• (See In• 
atruments. EIPCtrlcal llleu• 
orlnic, Testlnic, eta.) 

Thrrmo•tnts 
Consolidated Csr Heatlor Co. 
Oold Car Besting & Light• 

tog Co. 
Railway Utlllty Co. 
Smith Heater Co .. Peter 

T~~~irf~'
0s~::rce& r:;'.roJi:• 

'l'lea. M echnnlcal 
Dayton Mechanical Tie Co. 

Ties and Tie Rod■• st.,.,l 
Carnerle Steel Co. 
Godwin Co., Inc., W. S. 
International Steel Tie Co. 

Tl••• Wood Cross (See Polet1. 
Tie■ , Posts, etc.) 

Tires 
General Tire & Rubber Co. 
Goodrich Rubber Co .. B. F. 

Front Cover 

WHAT AND WHERE TO BUY-Continued from page 54 
Electric Service Sup. Co. 
Hubbard & Co. 
Railway Trackwork Co. 

Torches, Acetylene (See Cnt
tlo,: Apparato•l 

l'owers and TransmlssJoo 
Structures 

Archbold-Brady Co. 
Wealln1,house E. & M. Co. 

Tower Warons and Auto 
Trucks 

MacCardell & Co., ;J. R. 
Track Expanalnn ,lolnts 

Wm. Wharton. Jr. & Co .. 
Inc. 

Track Grinders 
Metal & Thermlt Corp, 
Railway Trackwork Co. 
Rsmapo Ajax Corp. 
Una Weldin&' & Bonding Co. 

Track, Special Work 
Jlet.hleh~m Steel Cn 
Columbia Machine Works & 

M. I. Co. 

Trolley Buses 
Brill Co .• The J. G. 
General Electric Co. 
Westinghouse E. & M. Co. 

Trolley lllatPrlal (OYerhend) 
Electric Service Sup. Co. 
Ohio Brass Co . 
Westinghouse E. & .M". Co. 

Trolley Shoe 
Miller Trolley Shoe Co. 

Troll.-y Wheel Dnshlng-1 
Star Bra.sa Works 

Trolley Wheels (See Wheel■• 
Troll.-y) 

Trolley \l1re 
American Brass Co. 
Amer. Electrical Works 
American Steel Foundrlee 
Amer. Steel & Wire Co. 
Anaconda Copper Min. Co 
Bridgeport Brssa Co. · 
Roebliog'e Sooa Co .. J. A. 

~i::.ap~tit:n.cJ7· & Co.. TF~1:rCba~~ 'fi~~;:r l~rc:,~ 
Joe. 

Trackless Trolley Car■ 
Brlll Co .. The J. G. 

Transrers (See Ticket•> 

Trt1nsformers 
Geoeral Electric Co. 
Westinghouse E. & M. Co. 

Trends Safety Stolr Car Step 
Cincinnati Car Co. 

Trucks, Car 
Bemis Car Truck Co. 
Brlll Co .. The J. G. 
Cloclonatl Car Co. 
Cummings Car & Coach Co. 

Truu Planks 
Haskelite Mfll. Corp. 

Valves 
Ohio Brass Co. 
Weat!ngbouse Tr. Br. Co. 

Varnished Paoers and Silks 
Irvington Varnish & Ins. Co. 

Ven tlla tors, Car 
Brill Co., The J. G. 
Clncinoatl Car Co. 

Cno•olldsted Car Heatlo&" Co. 
Nicbols-Llnlern Co. 
Rallwa.:, Utility Co. 

Veetlbnle Llnlor• 
Haekellte Mfll Corp, 

Welded Rall Joolote 
Lorain Steel Co.. The 
Metal & Thermlt Corp. 
Ohio Bra•• Co. 
Railway Trackwork Co. 
Una Welding & Bonding Co. 

Welders, Portable Electric 
Metal & Tbermit Corp. 
Ohio Brase Co, 
Ral!way Trackwork Co. 
Una Weldin,: & Bondin&" Co. 
W11sUn1rhouse E. & M. Co. 

Welder,. Rall Joint 
Ohio Brass Co. 
Railway Trackwork Co. 

W.-ldlni: Processes and 
Apparatus 

General Electric Co. 
Metal & Thermlt Corp, 
Ohio Braes Co. 

Ooodyear Tire & Rubber Co. Tree. Wire 

Tobin,:, Yellow and Dlack, 
}'lexlble ''arnlsh 

Irvington Varnish & Ins. Co. 

Railway Trackwork -~o. 
Una Welding & Bondlo&" Co. 
Westinghouse E. & M. Co. 

Tongue Swltchet1 
Wm. Wharton •• Ir. 

Inc. 
Tool Steel 

Bethlehem Steel Co. 
Carnegie Steel Co. 

& Co .. 

Tool•. Track & llllsceltaneono 
Amer. Steel & Wire Co . 
Columbia Machine Works & 

M. I. Co. 

Okoolle Co. 
Okonlte-Callender 

Trolley Bases 
Cable Co. Turbines, Steam 

General Electric Co. 
General Electric Co. 
Nuttall Co .• R. D. 
Ohio Brass Co. 

Trolley Buses, Retrlevlnc 
General Electric Co. 
Nuttall Co., R. D. 
Ohio Brass Co. 

Westinghouse E. & M. Co. 

Turne tiles 
Electric Service Sup. Co. 
Perey Mf&'. Co .. Inc. 

Tnrutables 
Electric Service Supplies Co. 

Weldlnir Steel 
Railwsy Trackwork Co. 
Una Weldior & Bondlnz Co. 

Weldin,: Wire 
American Steel & Wire Co. 
General Electric Co. 
Railway Trackwork Co. 
Roeblinr'e Sona Co.. J. A 

"'eldln,: Wire and Rolla 
R&ilway Trackwork Co. 

\lbeel Gnarde (See Fender■ 
and Wheel Guards) 

Wheel Presses (See Machin• 
Tools) 

Whttls. Car Steel &: Steel Tin 
American Steel Foundries 
Bemis Car Truck Co. 
C:arnerle Strei Co 
Standard Steel Works Co. 

Wheels, Steel Disc 
Budd Wheel Co. 

Wheels, TrolleJ' 
Bayonet Trolley Harp. Co. 
Columbia Machine Works & 

M. I. Co. 
Electric Railway Equipment 

Co. 
Electric Service Snppllee Co. 
General Electric Co. 
Nuttall Co., R. D. 
Star Brass Works 

Wheeb, Wrom!:ht Steel 
Carnegie Steel Co. 

Whlatle11, A Ir 
General Electric Co. 

i~1
o~l:;g~ts~

0
E. & M. Ce. 

Westinghouse TracUon 
Brake Co. 

Window Goanls & Fittings 
Cincinnati Car Co. 

Wire Rone 
Arner. Steel & Wire Co. 
Roebllng's Sona Co •• J. A. 

Wires nnd Cahle• 
Acme Wire Co. 
Amerlcso Brass Co. 
Amer. Electrical Work• 
Amer. Steel & Wire Co. 
Aoaconda Copper Min. Co. 
Bridgeport Brau Co. 
Gener al Electric Co. 
Okonite Co. 

Inc. 
Okonite-Calleoder Cable Co .. 
Roeblinir's Soos Co .. J. A. 
Westinghouse E . .i. .M'. Co. 
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There's no better ''foundation'' 
for Modern Cars-

Williamsport's new cars mounted 
on latest type of Brill truck. 

Superlatively good riding action 
and general truck efficiency are 
recognized as essential to present
day light-weight cars. To this un
deniable fact is attributed much 
of the popularity of the Brill 
light-weight solid-forged side
frame truck No. 177-E, and the 
particularly large percentage of 

new cars for which it is specified. 

The 177-E truck is a development 
fron1 the well-known 77-E type, 
the motors being mounted inside 
between the axles, and possesses 
all the essential features of this 
particularly successful truck. Our 
bulletin No. 306 describes it. May 
we send you a copy? 

Brill 177-E Truck 

Specially designed light-weight solid-forged sideframes . insure dura
bility and minimum maintenance, while such patented Brill features as 
Graduated Spring Syste~, Bolster ~uid~, Half-b~II Brake. Hanger, 
oil-retaining center bearing and Twm Lmk~ contribute to its super
latively good riding action and general efficiency. 

~ THE J . G. BRI LL COMPANY ■ 
ffl P H I LADE:L..P l-llA, P A . 
AME:•RICAN CAR Co. - G.C.KuHL.MAN CAR Co. - W,o.soN MANl"°c Co. 

5T. 1..0UI& MO, CI..CVCI..AN0,01•t10. SP"11NCF"ICLO,M.-.BS 
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A~R a hard winter, with its strains and heavy 
gomg, bus operators find their Gas-Electrics in 

much better ;;hape than the mechanical-drive buses. 
This means lower maintenance and depreciation. 

Abuse such as racing,, stalling, or jerky applications 
of power is impossible with Gas-Electric drive. 

Gas-Electric equipment is now available in three 
stand_ard sizes-for l!ght and medium duty in city 
and u~terurban service, and double-deck for city 
operation. 
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