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On the 
Chicago, North Shore 
& Milwaukee R.R. 

A Convincing 
Answer to a Natural 

Question 

~ have been very much improved 
since that time. No actual measure
ments of wire are taken, but the 
condition found on inspection show111 
conclushely that there ii lu1 wear 
on the trolley wire due to the use of 

, sliding contacts than the-re Tl due to 
wheels. 

The sliding contaetors put a hi!lh 
gloss or polish on the wire very 

~ similar to the polish on a good 
commutator. No lubrication is used. 
With th ole in the opei:atin -

Of course the firs(question that enters your 
mind ii: the amount of trolley wire wear! 

That question is answered by no less au
thority than the Electrical Engineer of the 
Chicago, North Shore and Milwaukee R.R. 
Co. The above paragraph ii;; clipped from 
an article written by him. 

More than six years' experience with Miller 
Trolley shoes on this noted railroad system 
shows conclusively that Miller Trolley Shoes 
cause less wire wear than wheels. 

A trial under proper conditions will con
vince you! 

Miller Trolley Shoe Co. 
Boston-21, Mass. 

MILLER TROLLEY SHOE~ 
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Post-Convention Topics 
"Joe," said the Vice President, "I have been reading your 
report on what you saw at the recent A.E.R.A. Convention 
Exhibit. That Low-Floor HL Control Equipment the West
inghouse people had in their exhibit seems to have taken 
your fancy." 

"Boss," said Joe, "that equipment certainly fills the bill for 
low-floor cars. It can be mounted directly against the car 
sills as there are no parts that require inspection from above, 
inspection being made entirely from the sides, which is 
mighty handy, then, too, all the switch parts are inter
changeable with our line switches. The eight switches are 
contained \none box, four on each side, mounted back to 
back. It's the most compact arrangement you ever saw." 

"That's very interesting, Joe," said the Vice President. "We 
must keep this low-floor, HL control in mind when we order 
that new lot .. of double-truck, low-floor cars we were talkin~ 
about." 

Westinghouse Electric & Manufacturing Company 
East Pittsburgh, Pa. 

November 4, 1922 

sti use 
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The "A.B.C." of Circulation 
Building 

T HE first principle in the circulation build
ing of a modern industrial paper is selectin 

circulation. Copies are sent pnly to those who 
can use them profitably and who, therefore, in 
general, possess present or potential purchasing 
ability. This is the reason that "paid circula
tion" means everything to the advertising man
ager of today. If a man pays for his paper it 
is pretty good evidence that he wants it and "·ill 
read it. Conversely, a free copy receives scanty 
attention. The editorial policy is directed by 
the slogan "The Reader First," and this policy 
produces a good advertising medium also. 

The second principle in permanent circulation 
building is frankness. The "cards are all on the 
table" with respect to the distribution of copies. 
Through membership in the Aud it Bureau of 
Circulations, the Electric Railway Journal and 
other periodicals of its class account for evei:y 
copy. There need be no doubt as to the kinds 
of readers to whom it caters. Membership in 
the "A.B.C." is a guarantee of circulation qual
ity, for no paper could be a member if it had 
anything to hide regarding quality and quantity 
of circulation. 

It is a coincidence that the natural abbrevia
tion of the name: "Audit Bureau of Ci rcula
tions," "A.B.C." contains the first three letters 
of the alphabet. These also have come to sym
bolize the fundamentals, or elements, of any 
subject. Thus it makes a justifiable pun, if any 
puns are ever justifiable, to say that membersh ip 
in the "A.B.C." is a guarantee of conformity 
with the "A.B.C." of circulation building. 

These remarks are prompted by the occurrence 
of the annual convention of the "A.B.C." in 
Chicago last week. There the publishers, adver
tisers and advertising agents who compose this 
co-operative - organization discussed plans for 
raising still higher the standard of circulation 
quality. The Electric Railway Journal takes 
pride in its membership in this organization, to 
whose principles it heartily subscribes. 

Circulation of this Issue, 5,750 Ad\"ertising Index-Alphabetical, 54; Classi.fied, 50, 52; Searchlight Sect ion, 49 
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RAILWAY main-
tenance men 

everywhere are 
learning the virtues 
of WABCO. 

WABCO is the new Brake Cylinder Packing Cup which in 
two years has upset every precedent for packing cup effi

ciency and economy. 
WABCO simply doesn't wear out under ordinary conditions. 
It stands up with a firm, resilient body, remains always airtight, 
is not injured by oil or water, nor affected by any cylinder 
temperature found in actual operation. 
We developed ,v ABCO to give the railway industry a better 
packing cup material and a better packing cup desig11 than it 
had ever known before. 
We wanted a packing that would eliminate brake cylinder leak
age- and something that would give indefinite ,wea,·. 
WABCO does both I 

W estinghouse Traction Brake Company 
General Offices and Works: Wilmerding, Pa. 

Hoston. l\tass. 
C'hlcni:-o, Ill. 
Columbus, 0. 
Ul"n,·f'r, Colo. 
Houston, Tex. 

OFFICES: 
Los Angeles 
Mexlro C'ih· 
!-t, Louis, Jfo. 
St. l'aol, Jllnn, 

New York 
l'ltt•borgh 
"'ashlngton 
Seattle 
San l<"'rnof"isf"o 

·wrs11NGHoustTRAc110N BRAKts 
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O-B Type A-4. Section In~ulator-Patented 

New 0-B Section Insulator 
Introduces New Trolley 

Wire Clamp 

To all the virtues of 0-B Type A-3 Section Insulator. 

add a better clamping device and vou have the new 

0-B Type A-4 Section _Insulator. 

The new clamp, which is illustrated here, works on a 

cam action. As the trolley tension increases, the hold

ing power of the clamp increases. It is really a rocker 

notched to grip the wire and held down by two bolts. 

Like 0-B Type A-3, described on page 35S of Catalog 

No. 18, this insulator is equipped with cam tips . You 

know what cam tips mean-quick installation and a 

smooth approach for the trolley wheel. 

Trolley tension is carried by two wood strains ( inch 

and a quarter diameter) in the same horizontal p]ane 
as the wire. This prevents buckling. Pull off eyes 

are also in the same plane as the wire so that there is 

no tipping tendency when guy wires are attached. 

Runner pieces are readily renewable. Feeder lugs are 

provided on each end casting. A-4 car1 be suspended 
directly from the cross sp~n wire or the yoke unscrewed 

and the insulator attached to a standard trolley hanger. 

Everybody who used it liked 0-B Type A-3. Perhaps 

you'll like A-4 with its new anchorage better. 

Rocker clamp.ing piece which tightens 
its hold on the wire when trolley ten
sion increases. 

This the wa3· 0-11 Cnm Tips are lnstnlled 

S1111 1111 under hooks-

Tum o,·er and down nn the wire-

Ciln,•h the lips nnd the Job Is done. 

The 0h]s2ld®O~fsc}.SS Co. 
New York Philadelphia Pittsburgh Charleston.W.Va. Chicago Los Angeles Son Froncisco Paris, France, 

Products: Tro lley M!lteri!II, R!lil Bonds, Electric Railw!ly C!lr Equipment, High Tension Porcel!lin lnsul!ltors, Third Rziil lnsuhrtora 

5 
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· · Jnsurance plus 
_J{ars/2 & X£bennan SerPice 

OT HER THINGS BEING EQUAL-Marsh and 
McLennan would not be carrying the insurance for a 
great number of the la rgest public utilities in America. 

The public is no more interested in where you buy 
your insurance than they are interested in where you 
buy your rai,ls or cars or other equipment. 

:Marsh & McLennan solicit your insurance solely 
because they can render you a service that will decrease 
your insurance costs. 

On one· large Eastern Corporation, for example, we 
were able to reduce the insurance rate from $17.50 p~r 
thousand to. $4.30 per thousand. vVhy not buy your 
insurance where you can buy the most for your money? 

We will be glad to outline this service to business 
executives who are interested in reducing insurance 
costs. 

MARSH &M~LENNAN 
Minneapolis 
New York 
Detroit 

175 W. Jackson Blvd . Chicago, Ill. 
Denver 
Duluth 
Columbus 

San Francisco 
Seatle 
Cleveland 

\ Vinni peg 
Montreal 
London 
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- Saving noted by use 
of Steel Ties 

s,. the complete editorial. paoe 5S6. 
Electric Railwa11 Journal. Oct. 7, 1922. 

"The matter of additional invest
ment required in substitute ties is 
not pertinent, for this is more than 
offset by the saving in concrete 
possible thereby on account of the 
greater bearing area, wider per
missible spacing and shallower 
depth of the steel ties." 

Plan now ~ to use Twin Ties in 1923. 

International St.,el 
Cleveland 

7 
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fORDOUBLETRACK 
lnteru1tJon Railwn!JS 

Union automatic 
m block signals m 

afford a simple system of 
indications easily under
stood by trainmen. 
The continuous A. C. 
track circuit makes possible 
the use of "polarized" or 
"wirelessu control and in
sures the display of thepro
per indication at all times. 

On the W. B. & A. Railroad 

LIGHT 11 

UNION EQUIPMENT WILL SOLVE YOUR INTERURBAN 
TRAFFIC PROBLEMS 

ff;: Let us study your operating conditions and cooperate with you in considering I what automatic block signaling will do for your li"ne. t 
~ ~ 

i ~: Wnion ~luittb & ~ignal Co. T
nd

• i ; w .. ~WISSVALE, PA. fIJ _j 
.:.,.~~~~-~~ ~~,~~\~·~~ ... -.:~;.:::,~"-~ ........ ~.~ :t'~;f•~3 
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Part of Keystone Service to Electric Railway Operators is these · up 0to:the::minute -data sheets
on car equipment and supplies. Look ove~ these sheets and write for complete sets of what
ever data sheets interest rou . 

ELECTRIC SERVICE SUPPLIES CO. 
Manufacturer af Railway Material and Electrical Supplies 

llr:rneh OllleP., Bo..ton. Scranton. Pittsburi,h 
l'anodinn lll•trihutor., Lyman Tube & Supply Co., Ltd., Montreal, _Toronto 

PHILADELPHIA. 17th and Cambria Sta. NEW YORK. SO Church St. 
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lnspeCtion Guararitees 
Quality and Grade 

I NTERNATIONAL inspectors are compe
tent, high-grade men, thoroughly familiar 

with the characteristics of the various kinds 
of woods. 

These men are constantly in direct contact 
with the small producers of this territory, 
instructing them and explaining in detail the 
importance and the necessity of adhering to 
the arithmetical dimensions of the A.RE.A. 
Tie Specifications. 

International Ties, therefore, are produced, 
inspected and graded in strict accordance 
with specifications, securing for the railroads / 
exactly what they specify and are paying· for. 

This businesslike co-operation, together with 1 

the regularity of cash payments throughout 
the entire year, promotes good will between 
these producers and our organization and is 
the reason for our ability to secure a large 
production of sound uniform ties. 

It is ties produced under these condition3 
thot we are offering to the railroad3. 

International Creosoting and Construction Co. 
General Office-Galveston, Texas 

Plants: Texarkana, Texas Beaumont, Texas Galveston, Texas 
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One-Man, Two-Man 
All Around the Town 
Good for any kind of service, city or suburban, light or heavy, are 
these one-man, two-man cars of the Milwaukee Electric Railway & 
Light Company. 

The company has put in all sorts of stunts- there's the idea of employ
ing auxiliary fare collectors who have a special crank to open ·the 
rear right-hand door, so passengers can be handled at double speed 
where congestion exists. 

The active all-day doors- those at the front- are .air-operated, of 
course. 

\\Tith National Pneumatic door engines , of course. The company 
has hundreds of 'em in train service, too, and knows they' re good. 

Get Ready for Busy Days 
By Installing What You Need of the 

N · I P . "R h " L. at1ona neumat1c us our 1ne 
Door and Step Operating Mechanisms Door and Step Control 
Safety Interlocking Door Control Motorman's Signal Lights 

Multiple Unit Door Control 

11 

Manufactured in Canada by 
Dominion Wheel & Foundries, Ltd. 

National Pneumatic Company, Inc. 
Toronto, -Ont. 50 Church St., New York McCormick Bldg., Chicago 

\Vorks : Rahway, N. J. 
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Per/orn1ance Economy and Price Economy 
Combined in Bates Expanded Steel Poles 
Supposing that Bates Poles had no first cost 
advantage over other types of construction, they 
would still be a good investment from the stand
point of superior service rendered. 

In this installation at Ft. Smith, Arkansas, 
Bates poles are used for electric railway overhead 
and for street lighting brackets also. This 
combination use avoids the use of double pole 
lines, as is sometimes used, and besides the 
economy, presents a much more pleasing 
appearance. 

Notice the pole on the right-hand curb. The 
Bates concrete pole butt is set into the sidewalk, 
giving a flush setting that is easy. to place and 
fits in with standard sidewalk and curb con
struction. Nothing can cause deterioration of 
the pole butt or the steel pole in its setting .. 

The first pole on the left is built up of two 
Bates one-piece poles side by side to give stiffness 
to carry the load without guy wires. Combina
tions of this kind are easily arranged with 
standard poles. 

These Bates Poles are good for a life of fifty 
years at a conservative estimate. They are of 
ample strength for even heavy loads in addition 
to the street railway overhead. Maintenance is 
cheap, and always effective, for every inch of 
pole surface can be reached with a paint brush. 

Their great strength, long life, easy mainte
nance, and their adaptability would warrant a 
greater first cost than for other types of poles. 
Yet Bates Poles today cost less than any com
parable type of pole. 

Ask our engineering staff for data and prices. 

B&Jeslande§teel Truss@. 

208 SOUTH LASALLE STREET. CHICAGO, U. S. A. 

District Offices in All Principal Cities 

ONE PIECE 

EXPANDED 
STEEL 
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SILENT HELICAL \GEARS 
Mike, what makes you so smiley __ t~-day? . 

Sure I don't know, unless it is the _way this old 205 is running since 
she was overhauled. Do you notice how sweet she purrs along. 'They 
tell me its the Helical Gears she has, and its them that has taken the jerks 
out of her. You mind how she used to shiver and shake. 

And the new trolley they have given her sticks to the wire like a leach, 
l 

while you can feel the juice that comes through it lift her along like a bird. 

·The boys are all jealous, and think I am the boss's favorite beca9se I 
have this car, but I think it won't be long until all the cars are fixed up the 
same W<:1Y with Nuttall Helical Gears and Union Standard Trolleys. 

RD.NUTTALL COMPANY 
PITTSBURGH 8 PENNSYLVANIA 

EVERY GEAR REGISTERED 

All Westinghouse Electric and 
Mlg . Ca. District 0/fi.ces are 
Sale• Representative• in the 
United States lar Nuttall Elec
tric Railway and Mine Haulage 
Product 11. 

In Canada: Lyman Tube & 
Supply Ca., Ltd., Mantreal and 
Taranto . 

13 
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Civic Pride 
Some communities are just bursting with it-others are 
almost entirely lacking in it. 

Look over one of these up-to-the-minute cities where the 
Chamber of Commerce, the Rotary Club, the city govern
ment and public utilities all get together to "boost ·and 
build." 

Such places are the seventy odd communities where Elreco 
Combination Railway and Lighting Poles have been in
stalled to replace double the number of ugly and crooked 
wooden poles. "Dreary-looking Main Streets" have been 
turned into "\Vhite \Vays". of attractive appearance. 

Economy of Elreco Poles 
They save money for all concerned-first by reducing the 
number of poles to be cared for, ·second, because their own 
maintenance cost is less. They are light in weight yet so 
ruggedly constructed that the longest life is assured. 

IV rite for illustrated cntnlogue 

Electric Railway Equipment Co. 
Cincinnati, Ohio 

X•w York City, 30 Church Stre,t 
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u. s. 
Electric Signals 

Operating cars on single t rack, without an efficient 
signal system, will cost you, sooner or later, a good 
round sum in damages when the inevitable accident 
occurs. Perhaps you have had one already. Look 
out for the next ! 

A very small amount invested now to purchase and 
install United States Electric Signals will be not 

and 

only the means of preventing such a disastrous 
occurrence, but it will enable you also to speed up 
your line, to operate more cars on quicker schedules 
without double-tracking and without additional 
turnouts. 

Get our estimate on a complete installation. You 
need signals! 

Automatic Track Switches 
T ype 16 

Quick acting electric track switches have become a real necessity in the operation 
of snappy, up-to-date service, especially where safety cars are used. 

Our new Type 16 switch, recently placed on the market after exhaustive tests 
of many months' service on several Massachusetts roads,. is of simplest construc
tion, yet so rugged and so well-protected that maintenance troubles and expense 
are practically eliminated. The trolley contactor mounts on standard ears-a 
factor which will appeal to experienced line-men. · 

Electric switches-good ones-save time of cars ?n the, road., Speed up. 

SEND FOR FULL DESCRIPTION AND PRICES 

For Faster and Safer Service 
United States Electric Signal Company 

West Newton, Massachusetts 

Reprntntativn: 

Western: Frank F. Bodl~r, Monadnock Bldg., San Francisco 
Foreign: Forest City Electric Services Supply Co., Salford, England 

16 
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A DD ING TO THE 
CITY'S ASSETS 

PERMANENT improvements are among 
the most valuable assets of any city. 

Tubular steel poles installed for traction or 
lighting purposes are a practical ad~ertisement 
of the progressiveness of the community. 
Strong, durable, straight poles, stretching away, 
block after block, indicate good management, 
business solidity, order, and an appreciation of 
the esthetic as well as the commoner worka
day values. 

Are you getting future value as well as pres
ent service from the equipment you purchao.e? 

Send For a copy of "National" Bulletin No. 14-
"NATIONAL" TUBULAR STEEL POLES 

NATIONAL· TUBE COMPANY, PITTSBURGH, PA. 
General SalN- Offices: Fric:k Boi1dinc 

------n1sra..-ra.-.t.aon,1:a------
.•tiu1ar~~J:°!r"a~~~":'£r~~S=.~~~ :.~!~ ..,.....:.,.._~0.9C.1'&~) 
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GOING· STRONG 
ALUMINUM FIELD COILS 

Longer Life 
Same Field Strength 
Quicker Conduction of Heat 

The quicker distribution of heat, in 
Aluminum field coils is due to an almost 
solid metallic path to the exterior via 
large square wires. 

With colls of like resistance the heat 
generated is identical and aluminum 
coils are wound to closely duplicate 
copper coils. 

They have the same number of turns 
and repeated tests show that Lind 
Aluminum coils develop and maintain 
full field strength. 

The Aluminum oxide insulation is · an · 
integral part of the conductor-which, 

I. 

Less Weight 
Le~s Terminal Trouble 

Less Affected By Moisture 

means, that these coils are less affected 
by heat and mositure, and since there 
is no cotton insulation to char or bake 
out shorted fields are practically elimi
nated. 

The high specific heat of Aluminum 
con:ipared with c~pper is another valu
able characteristic, especially in coils 
that are loaded intermittently, as in 
Railway Service. 

Consider these long-life features in ad
dition to that of saving half the weight 
of all the field coils of every car in 
·many cases a weight reduction of more 
than 1000 lb. 

Let us qucte you prices and answer detailed questions 

Economy Electric Devices Company 
General Sale:s Agcnt:s 

Sangamo Economy Railway Meter . Lind Aluminum Field Coils 
L. E. Gould, President 

1592 Old Colony Building, Chicago 

17 
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Snow Fighting Equipment 

Selected Snow Sweeper 
Rattan on Hand, 
R eady for 
lmm£diate Shipment. 

) 
J 

Standard Single Truck, Steel Underframe 
Long Broom Sweeper 

Approximately ninety-five per cent of all 
the electric snow sweeping equipment, 
which is used in the United States and 

_ Canada, is of McGuire-Cummings make. 

-The car illustrated here is one example. 
The brooms are so arranged that they will 
clean both rails ahead of the car; the side 

·_ plows will clear 4 ft. 0 in. outside of rails. 

It requires two 25-hp. motors to propel 
·the car, and one 25 to 40-hp. motor geared to 
drive brooms at 300 to 350 r.p.m. 

Blueprints and specifications will be 
su_bmitted on request. 

End view of Standard Single Truck 
Sweeper. 

McGUIRE-CUMMINGS MANUFACTURING CO. 
GENERAL OFFICES 

. -
111 WEST MONROE .STREET· 

CHICAGO, ILL. 
City and Interurban Cars. an·d Trucks, Safety Cars, Combination and Work Cars, 

Snow Sweepers, Electric Locomotives. 
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Not your shoulders-but ours! 

WH EN Galena Service takes 
hold of your lubrication, it 

assumes the responsibility of de
livering satisfactory results. 

Galena Service Engineers are not 
theorists, but trained specialists 
familiar with every detail of your 
mechanical equipment and its lubri-

. . 
cation requ1rements. 

From the selection of raw materials, 
through the stages of special process 
in manufacture and to the final ap-

plication and correct use of the 
lubricants, Galena Service works 
for your interest in the advancement 
of efficient and economical opera
t10n. 

Through the practical experience 
and personal cooperation of this 

· competent organization the railways 

under Galena lubrication are saving 
thousands of dollars annually by the 

elimination of the expensive trou

bles of faulty lubrication. 

"1Vlzeu Gale11a Service goes iu
Lubricatio11 trottbles go out!" 

Oalena-Signal Oil Compan 
New York Franklin, Pa.\ Chicago 

• and ·offices in principal cities • 
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The Same Motor f or One-man Cars or Trains 

366 Motors Just Ordered 
Standardization means simplification. 

The GE-275 motors recently ordered for the Chicago 
Surface Lines are interchangeable on either the 69' 
double-end, wide-platform, two-man cars to handle 
trailers or on the 45 new light-weight, one-man cars. 
In brief, the same motor will be used as four-motor 
equipments on the big cars with trailers and as two
motor equipments on the smaller cars. 

Thus, the Chicago Surface Lines strive to give the 
most service with least upkeep. And the adaptable 
GE-275 motor pointed the way. 

General.Electric 
General Office Compan1v Sales Offi~s_in 
Schenectaqy.NY "J all large c1t.J.es 25.1 
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A ________,-~~~.----~----_-.; ________________ _ 
Third-rail Road Adds More Equipment 

Standardized on "G-E" 
One of the great third-rail systems of America, the Chicago, 
Aurora & Elgin Railroad, has just completed 20 years of 
service. Reorganized now as a purely heavy-traction system, 
this road is on its way to still greater usefulness as shown by its 
recent order for 20 steel passenger cars, including a diner. 

For years, G-E motors have been standard on the Chicago, 
Aurora & Elgin, first used in fours on the motor cars and then 
in pairs on motorized trailers. For its new rolling stock, G-E 
motive equipment was selected because of the reliable per
formance that has been given by the older G-E equipment in 
this severe service. 

So that, equipment for the 20 new. cars includes GE-254 
motors and type M control, duplicating that now in operation. 

Gene,ral.Electric 
General Office C 0' m ·pa 01 V Sales Offices in 
Schenectac!y. NY ~A&\ , . , "J all large cities' 25•164 
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In the interest of economy and better service 

G 

Renawal Parts 
£or . 

Car Eq1--1ipmen 

Renew with G-E Parts -
Because: 
-The cost of making repairs is so largely labor that 
economy dictates the use of only the best materials. 

-G-E Renewal Parts are made of ·the same materials, 
with the same tools, on the same machines, and often 
by the same men who made your original parts. They 
are exact duplicates. 

-The use of duplicate parts reduces the number required 
to be kept in stock. G-E Renewal Parts Catalogs enable 
you to select just what you need. 

-Naturally, as maker of your G-E equipment, wear~ 
most interested in its continued satisfactory performance. 
G-E Renewal Parts keep up the original quality. 

General Office 
Schenectaqy. N.Y. 

a .Electric 
CO m Pa nl V Sales Offices in 

._f all large cities •0
-
2

•
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Factors Necessary to Determine 
a Just and Reasonable Wage 

UNDER the transportation act, the Railroad Labor 
Board, in determining what is a just and reasonable 

wage, is directed to take into consideration the following 
seven factors : 

1. The scale of wages paid for similar kinds of work in 
other industries. 

2. The relation between wages and the cost of Jiving. 
3. The hazards of employment. 
4. The training and skill required. 
5. The degree of responsibility. 
6. The character and regularity of the employment, and 
7. Inequalities of increases in wages or treatment, the 

rt"Ult of previous wage orders or adjustments. · 

Of these, the last five relate primarily to the condi
tions of railway employment, while the first two repre
sent between them quite different bases for determining 
wages in any industry. When results derived from 
them do not coincide, greater weight must be given 
either to one plan or the other. How and to what 
extent to do this was the problem which faced the Labor 
Board in its decision on the question of the wages of 
the maintenance of way men this week. Both factors 
were considered by the board, which wisely declares it 
lays greater stress on the first basis or that of the 
scale of wages paid for similar kinds of work in other 
industries. Its decision also points out that an increase 
of 2 cents in the wages of the trackmen is thereby 
warranted, whereas under the cost of living plan there 
would be no increase because there had been no increase 
in the cost of living. 

After all, the Jaw of supply and demand is the one 
which practically will have to be controlling in any 
rising wage market, whether a company or labor board 
wishes to consider it or not. If men can secure higher 
wages elsewhere than in the case under arbitration, they 
will not stay on their old jobs simply because figures 
can be produced to show that they are receiving a 
"living wage." The law of supply and demand is also 
\'ery much simpler to apply. Evidence varies as to the 
most fundamental facts of the cost of living method, 
namely, the average number of dependents and the aver
age number of workers in a family, and a stiJI greater 
problem is to decide the standard of living and the cost 
of it. One housekeeper can live well and save on a 
sum which would not be sufficient for bare living to 
another. 

It is indeed well that the United States Labor Board 
had the conviction and courage to explode the appealing 
theory that the "cost of living" should be considered as 
a main factor in establishing wages before the hold 
o( this theory upon industry should become any more 
firm. The weakness of this method is demonstrated by 
the efforts of labor so to increase the standard of living 
that wages should continue to climb despite the down
ward trend of prices of necessities. If the living.wage 
plan were sound it would have carried wages down just 

as it carried them up, and labor's experts would not 
have had to devise new standards of living to counter
act natural laws. The standard of Jiving should im• 
prove, to be sure, but not so rapidly as to wreck the 
industry in the process. 

Inci<lentally, the increase in wages of the trackmen 
granted in Chicago and the increase in the steel wage,; 
made last summer call attention again to the growing 
scarcity in the labor market, particularly in the class 
called "common labor." In the past the greater part• 
of the supply in the country of this class of labor has 
come. from immigrants, particularly in recent year:; 
from Italy and other southern European nations. This 
supply has been largely cut off, owing fo the present 
immigration law, and with the present increased busi
ness activity the Jack of men to do unskilled work wiJI 
seriously hamper industrial expansion hoped for in the 
early future. This does not mean that there need be 
a return to the old immigration limitations, which were 
largely educational. Some change, however, should be 
made to admit those who are able, by their entrance, to 
increase the national wealth as well as the opportunities 
for those in this country to serve in more skiJled 
positions. 

The Rotary Converter 
Must Look to Its Laurels 

DURING thirty years, more or Jess, in the con
version of low-frequency alternating current to 

low-voltage direct current, the rotary converter has 
come gradually almost to monopolize the electric rail
way power field. It is a wonderful machine in its 
operation and has reached a high degree of perfection 
within its range of possibilities. Even at a frequency 
as high as sixty cycles and a d.c. voltage of more than 
1,000 it performs well. The· motor-generator, however, 
is still required to supplement it in high-voltage railway 
work, notably in railroad electrification, but the motor
generator has gradually .retired from what has come to 
be recognized as the legitimate field of the "rotary." 

While the rotary converter has been pursuing the 
even tenor of its way inventors have been endeavoring 
to produce a "static" convertei· with a view to eliminat
ing the commutator and the bearings. The merciiry
vapor converter has seemed the most promising 
possibility. This device has come into use for arc
lighting circuits and has been used for railway purposes 
also. The 5,000-volt experimental railway distribution 
installed on the Michigan Railway by the Westinghouse 
company in 1915 utilized this type of converter, it being 
well adapted to high-voltage work. The same company 
had used it on an experimental locomotive operated on 
the New Canaan branch of the New Haven Railroad 
during the preceding year. 

Abroad the vapor converter is making real progress. 
Within the past few years it has been adopted by a 
number of tramways on the Continent and quite recently 
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in Great Britain. Its present status was described in 
an extensive paper read at the Brussels meeting of the 
Union Internationale de Tramways early last month. 
The extent of its use will come as a surprise to many, 
and this use is in reality more extensive than the num
ber and kilowatt capacity of installations will indicate 
to Americans because the power requirements of for
eign tramways are relatively less than those of this 
country. The rotary converter has a real rival in the 
mercury device, which has noiselessness and simplicity, 
besides its non-rotative quality, to recommend it. 

There has also appeared recently on the horizon a 
new possible rival of the "rotary" in the form of the 
high-power vacuum tube. The immediate field for this 
is in radio transmission, but there appears to be no 
limit to its ability to transform power from alternating 
to direct-current form. Its progress will be watched 
with interest, to put the case mildly. 

All of this does not mean that present substation ap
paratus is going to be "scrapped" in the near future. 
There is a certain engineering appeal in a reliable piece 
of apparatus like the rotary converter. Its place in the 
electric railway field is being made more secure by the 
application of automatic control. In its favor also is 
a certain prejudice against what might be termed non
dynamic devices for power transformation. The mercury
vapor converter was invented many years ago and is still 
used to a comparatively small extent. The vacuum tube 
is in the future as far as large power is concerned, but 
its application to railway work, if it is applicable at all, 
is likely to be much more rapid than that of the mercury 
arc rectifier has been. 

Pittsburgh Security Holders 
Successfully Placated 

ONLY a week ago three questions intervened and 
threatened to delay the reorganization of the Pitts

burgh Railways. Two of these had to do with financing 
and the third with the matter of the acceptance of the 
franchise conditions by the municipalities through 
which the road runs. All of them have now apparently 
been removed. A local financial institution has agreed 
to underwrite a new issue of securities to the amount 
of $5,000,000, and the holders of underlying liens have 
relented, as it were, and no longer insist that in the 
reorganization the priority of their liens remain un
disturbed and that the Philadelphia Company act as 
guarantor of them. As a result the reorganization will 
proceed with one bond covering all the properties as 
a first lien and general refunding mortgage into which 
all the present mortgage securities will be merged on an 
equal basis as regards security, even if not ratably. 

To Pittsburgh all this is big news. It is also big 
news elsewhere than in Pittsburgh. It shows a growing 
appreciation on the part of security holders of the 
fallacy of too stout insistence upon mortgage rights 
where such insistence may mean disintegration of a 
system and destruction of earning power that inheres 
in the operation of the system as a whole. The same 
spirit now shown in the Pittsburgh case was manifested 
in somewhat different form when the Manhattan Ele
vated Railway stockholders agreed to accept a scaling 
down of their lease guarantees as part of the program 
to save the Interborough. The same spirit has also 
been shown in the New Orleans reorganization. It is a 
manifestation that would appear to augur well for the 
impending reorganizations in St. Louis and Brooklyn. 

Only Through Co-operation Can the 
Track Paving Question Be Set tled 

THAT municipal and electric railway engineers can 
discuss a mooted question without coming to blows 

was amply proved by the conference on street railway 
track paving held in Philadelphia recently under the 
auspices of the Engineers' Club of that city. There 
were three sessions of this conference, each filled with 
animated discussions of this one topic. There was thus 
ample opportunity to cover all disputable points in de
tail, and the men who attended the conference and who 
sent in written contributions to the discussions were in 
a position to bring out the vital topics because they were 
talking about their every-day experiences. While of 
course each side presented the argument from its own 
point of view, each was obliged to see the case from 
the other side. There was real evidence of a disposition 
to fairness, which is to be expected from engineers and 
is necessary to a solution of an engineering problem. 

The Philadelphia conference emphasizes the fact that 
the design of electric railway track structure and the 
design of street paving have gone along side by side 
and very rapidly in recent years. There has been some 
co-ordination between them, but not enough. This is 
evidenced by the disagreement as to details which still 
persists. Obviously, as electric railways have in most 
cases been required to maintain the paving in the track 
area, their engineers have tried so to design the track 
structure as to minimize the maintenance cost and at the 
same time allow for a maximum salvage at such time 
as complete reconstruction becomes necessary. Munici
palities have naturally concerned themselves principally 
with the paving outside of the track areas. Thus in the 
same street contiguous strips of paving are kept up by 
different interests, and peace can only prevail when 
there is close co-operation between them. While it is 
true that a track is an entity in itself it must also be 
recognized that in the street it is essentially a part of 
the paving. The whole must therefore be considered as 
an engineering unit whether it is viewed from the side 
of the highway engineer or the way engineer. 

Forward-looking municipalities recognize the essen
tiality of street railway service and, therefore, the 
necessity for tracks in the streets. To the extent to 
which the city governments represent the thinking ele
ment of the population they are inclined to be square 
in connection with these tracks. The utilities, on their 
side, admit that tracks complicate the paving prob
lem, bnt insist that, when the traffic which they handle 
is considered, they do not cause more street expense 
than is warranted by the taxes they pay. They are 
graduaJly convincing city governments that their enor
mous paving tax on top of the general tax is inequitable. 

However, entirely aside from the question of tax bur
dens, which will in due course be properly adjusted, 
there remains the problem of proper adjustment of 
track and paving design to yield the minimum over-all 
maintenance expense. This exists whether the munici
pality and the railway pave their respective strips as 
at present or whether the city paves the entire street 
area. The engineers are the men who best understand 
the situation. If they will get together and determine 
the proper paving for any given case, their ideas will 
have much weight with their respective superiors. The 
Philadelphia conference is a move in the right direction. 
Another is the action of the American Society for 
Municipal Improvements in opening its membership to 
utility engineers. 
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Excavating Track in Chunks with a Derrick 
l\lethods Adopted in Removing Old Track and Type of Construction Used for New Track in Connection 

with Reconstruction of Surface Tracks in Fulton Street, Brooklyn, N. Y.-Solid Concrete 
Construction with Steel Ties and Granite Block Pavement Was Replaced with 

Wood Tie Construction and Sheet Asphalt Pavement 

BY R. C. CRAM 
Engineer of Surface Roadway, Brooklyn Rapid Transit System 

THE surface tracks of the Brooklyn City Railroad 
Company in Fulton Street, between Court Square 
and Flatbush Avenue, Brooklyn, N. Y., probably 

carry about as heavy car traffic as will be found in any 
one part of the country, as the traffic schedules call for 
the passage of 2,400 cars per day over each track. 
Meanwhile, vehicular and pedestrian traffic is particu
larly heavy. A description of some of the problems 
which were met in connection with the reconstruction of 
these tracks under such heavy operating conditions 
should be of some interest. 

The old tracks were laid in 1908 some time after the 
construction in this territory of the rapid transit sub
way under Fulton Street. The tracks were laid in 
backfill about 18 in. in depth between the top of the roof 
of the subway and the sub-grade for the ties. The 
tracks were built of what is known as solid concrete 
construction using Carnegie steel ties, Type M, 7 ft. 6 
in. long, spaced 3 ft. on centers with B. S. Co. 7-in. 
grooved girder rail, Section 112-284, the rail having been 
designed and rolled especially for the company. This 
form of construction is shown in one of the illustrations. 

The joints were originally of the special riveted type 
which had some use in Brooklyn for a short period. This 
consisted of ~-in. x 4½-in. x 29½-in. bars riveted directly 
to the rail webs and held in place by sixteen rivets, eight 
in each rail end. These bars, as will be noted in one of 
the illustrations, did not provide for any bearing on the 
base or under side of the head of the rail, and the joints 
were so installed that a steel tie came immediately under 
the center of the joints. · 

When the rail was removed, there was still perhaps 
two years wear left in the head, but the groove had 
been so badly cut by the wheel flanges that it was break
ing down. Meanwhile for the past five years there 
had been excessive expense due to replacements of the 
riveted joints, which had failed to stand up under heavy 
traffic conditions imposed. These conditions were 
primarily responsible for the track removal. The 
grouted granite block pavement had withstood the 
traffic in remarkably good shape and probably would 
have continued to do so for a long time to come. It 
was found that the renewal of the track was desirable in 
order to eliminate the excessive maintenance expense
which the records showed. There were about 4,400 ft. 
of single track involved in the reconstruction work. 

HEAVY DAYTIME TRAFFIC COMPLICATED 
RECONSTRUCTION WORK 

The vehicular and car traffic conditions were such that 
all of the work had to be done during the night, because 
during the day the rush-hour traffic is much prolonged 
and daytime rerouting of cars could not readily be ac
complished with any degree of satisfaction to the riding 
public, The highway and police regulations also made 

inadvisable any attempt to do daytime work of this 
nature in this street, which is the main thoroughfare in 
the principal downtown shopping district, and these 
tracks form the "neck of the bottle" through which all 
cars must pass in order to reach New York via Brooklyn 
Bridge. All of the operations consequently were carried 
on between the hours of 8 p.m. and 5 a.m., with an hour 
off for the men for lunch at midnight. It was required 
that new track be laid ready for traffic in the morning in 
place of the old·track which was removed, so that regu
lar service could be maintained without any interrup
tion during daylight hours. During the above hours, 
car traffic fortunately could be diverted from both 

!~~~];~ 
7ftt rod 'Sfttl fir 7' long 

SECTION OF TRACK REMOVED FROM FULTON STREET, BROOKLYN 

tracks without serious inconvenience to the public. 
Before the work was started, the public was notified of 
the diversion by car cards and by posters placed upon 
the elevated railroad columns along the street. 

The principal difficulties in the work which natu
rally controlled its progress were the excavation of 
the grouted granite pavement and the removal of the 
old solid concrete track construction. Air-operated 
cutting tools and drills were used for cutting the sheet 
asphalt outside of the rails and for spotting holes in the 
concrete preliminary to the remova_l of the track struc
ture proper. The air drills were used to break the con
crete into sizes convenient for handling, which required 
a row of holes on the 2-ft. line outside the outside rails, 
together with a row of holes on the center of the devil 
strip. After these holes had been made, the drills were 
concentrated upon the concrete base in order to break 
it up. After the first night or two this procedure was 
found to be very slow, and steps were taken toward 
speeding the work. 

At first, in the course of the removal of the concrete, 
jack holes were made and ordinary 15-ton track jacks 
were used partially to lift the tracks in order to permit 
manual separation· of ties from the concrete. The rails 
had previously been cut by the acetylene cutting torches. 

It was soon found that the work accomplished with 
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Reconstructing a Piece of Heavily Traveled 
Track in Brooklyn, N. Y. 

No. 1. Air drill cutt:ng cross trench In concrete between steel 
ties, acetylene torch cutting rails. 

No. 2. Cross trenches finished; rails cut lmmedlatel}' abo\·e 
trenches. 

No. 3. Crane loosening a complete section of track from ad
jacent section, preparatory to loading. 

No. 4. Loading a section of complete track, with solid concrete 
foundation, upon the crane car. 

No. 5. Sub-grade Is nearly ready to receive new ties 
track Is removed. 

No. 6. One track laid ready for concrete. One track 
ready for asphalt pavement. 

No. 7. Sheet asphalt laid in one track, In direct contact with 
association standard 7-in. girder grooved rails. Puzzle, find the 
cast-weld Joint. 

Vol. 60, No. 19 
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the use of ordinary track jacks was quite limited; there
fore to secure increased production a number of 25-ton 
geared jacks were substituted. Two of these jacks with 
two men each, or a total of four men, accomplished as 
much work in a shorter space of time than did four 
ordinary track jacks with sixteen men. Even with this 
improvement in the method of breaking up and removing 
the concrete ther€ was still some congestion and delay 
to actual laying of new track. This was caused by the 
time required manually to remove the concrete and 
either to load it upon work cars or place it tem:i:;orarily 
upon the roadway for later loading; this in turn ddayed 
the preparation of the roadbed for the new track. 

The accompanying views clearly show ho ,v the excava
tion work was finally conducted, so that with a force of 
about half the men originally engaged upon removal 
of old ti-ackwork proper, it was found possible to remove 
and lay three times as much track nightly as was done 
during the first few nights before the final removal 
method was in working order. This method ultimately 
resolved itself into the following procedure: 

PROCEDURE AS DETERMINED BY E PERIENCE 

The air drills spotted holes on the 2-ft. line about 18 
in. apart, and also made holes, as previously mentioned, 
on the center line of the devil strip at a similar spacing. 
Cross trenches in the concrete were then cut with the 
air drills, spaced about 9 ft. apart in ord€r to include 
three steel ties. A jack hole was also made in the con
crete in the devil strip at a steel tie about midway 
between the cross trench€s. The rails were _cut with the 
torches immediately above the cross trenches in the 
concrete. One geared jack was then placed in the jack 
hole, and the action of this jack was sufficient to loosen 
the entire mass over the sub-grade and to break the 
bond of the concrete between holes. The entire section 
of the first track removEd was raised up by the jack 
sufficiently to permit the attachment of chains thereto, 
and a Brownhoist derrick then lifted the entire section 
from the street to the platform of the derrick car. 
Aftu a certain number of these sections had accumu
lated on the derrick car, they were transported to a 
near-by flat car, upon which they were reloaded for 
removal. 

When these work cars were completely loaded they 
were taken to one of the large dumps in an outlying sec
tion of the city and the entire mass was then pushed 
overboard by the regular pusher cars which are 
operated on this dump for the .purpose of disposing of 
refuse of this kind. It will be seen that there was no 
attempt to salvage the rails or steel ties, as the cost for 
this would balance, if it did not outweigh, the value of 
the salvaged material. 

When a section of the old track had been removed in 
the manner described there was very little grading 
work n€cessary to prepare the sub-grade to receive .the 
new track, although it was found desirable to furnish 
some ~ in. crushed stone partly as a tamping material 
and partly as a means for filling up occasional excessive 
depths of the trench to reach the required sub-grade for 
the ties. 

Upon the sub-grade thus prepared the standard 7-in. 
track construction, which is in current use in Brooklyn, 
was installed. This consists, as will be seen in the 
illustration, of association standard 7-in. 122-lb. grooved 
girder rails laid upon 6-in. x 8-in. x 8-ft. heart, rough-sawn 
yellow pine ties spaced 2 ft. on centers and spiked 
thereto with four standard hook-head spikes in each tie; 

standard i -in. x 2-in. x 60½-in. double-end tie rods were 
installed on 8-ft. centers. The rails were joined by 
means of standard cast-weld joints laid opposite. 

T UE ASPHALT PAVING WAS LAID IN DIRECT 
CONTACT WITH THE RAILS 

Following the installation of the track the concrete 
was installed at the proper level for sheet asphalt pave
ment and extended from the base of the tie to a level 
substantially thr€e inches below the tops of the rail 
heads. After the concrete had set a sufficient length of 
time the sheet asphalt wearing surface for the pave
ment was installed by the company's asphalt paving con
tractor and it will be noted, in one of the illustrations, 
that the asphalt was laid in direct contact with the rails, 
both inside and outside thereof. 

In connection with the placing of concrete, consider
able time and labor was saved in mixing by having the 
sand and gravel mixed at one of the yards and brought 
to the job in work cars. It was then only necessary to 
provide a chute, by means of which the material was 
transferred from the car to the hopper of the concrete 
mixer; the latter located on one track while the car with 
the concreting materials was on the other track. As 

rfofe:-Ri,,;forepr;,Yr!- 2' fo3"of ¾'cruJhea' . Sfrindard,tierod C.7rack ·' 
=! am fOllnda· sfene ballast for famping .spaced 8 cenfer3 
fton m Z' ovf,fa'e 
.,trip "'' Jp<'ciri°eri 

SECTION OF NEW TRACK I N STALLED ON F ULTO N STREET 

previously noted both tracks were available during the 
night for construction operations, and this feature 
greatly assisted in the performance of the work. 

In conn€ction with the removal of the grouted granite 
block pavement, good use was made of the Clark pave
ment plow for breaking up the pavement prior to its 
removal from the street, and advantage was taken of 
the plow toward the latter end of the job for removing 
the pavement in the space between the two tracks by 
means of a special sort of single-tree rigging which 
permitted the plow to be pulled properly by two cars, 
one on each track, and without causing damage to the 
draft rigging. Light for the night work was provided 
for by special five-light incandescent lamp clust~rs, sus
pended, .overhead from the elevated railroad structure 
:which ,runs through Fulton Street. 

TOTAL MAINTENANCE COST ON THIS TRACK 
EQUALED THE FIRST COST 

# 

It has been stated that the old track was installed in 
1908. Some interest may attach to the record of the 
maintelfance cost up to the time of removal. During 
the first six months of 1922, the sum of $697 had been 
spent upon joint repairs, with the incidental paving cost 
included. A total of $51,217 has been spent in mainte
nance during the fourteen years the tracks were in 
service, and of this sum $41,593 was spent upon the 
joints and paving therefor. As the estimated cost of 
the new tracks was $51,050, it will be seen that mainte
nance has consumed an amount practically equal to the 
cost of renewal. 

The average annual maintenance cost per foot per 
year has been substantially 89.6 cents. Meanwhile the 

• 
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Revamping an Interurban Line 
Connecticut Company Operates Lines Between Torrington 

and Winsted, Detached from Main System-Recent 
Improvements in Power Facilities and Rolling-

Stock HaYe Brought About Substantial 
Sa vings--One-Man Double-Truck 

Cars a Feature 

IN JUNE, 1907, the New York, New Haven & Hart
ford Railroad purchased the Torrington & Winchester 

Street Railway, a line consisting of about 11.3 miles of 
road between Winsted and Torrington, Conn., and 1.14 
miles between the main line and Highland L'.1ke. This 
property is now owned by the Connecticut Company, 
but is operated independently of the rest of the system, 

TABLE I-SERVICE CONDlTlONS CO:'.\!PARED 

Distance round trip, Torrington to Winsted, miles .....•.• 
Running time-terminal to terminal. ......•... .. ....... 
Headway .. .. .... ....... ...... .. .... · .............. . . 
Speed, m.p.h ...........................•............ 
Weight of aingle-truck ear (summer). lh .•......•........ 
Weight of double-truck car (winter), lb ... .............. . 
Seats per hour one way. summer ................. , ...• , 
Seata per hour one-way, \\inter ............. _ ......... . 
Kilowatt-hours per car-:mile .............. , ........... . 
Car-hours annually ......•..............•............ 
Car-miles annually ...•..................•............ 
Inareased speed, per cent ..... ...........•............ 
DOl'reased running time, per cent ..........•..•.... : . ... 

Antici-
Actual pated 

1921 1922 
22. 60 22. 60 

I hour 45 minutes 
I hour I hour 

11. 30 I 5 
17,000 
37,000 

50 
40 

1.42 
20,961 

216,900 

·i6·,ooo 
48 
48 

2. 0 
20.961 

216,900 
3H 

having no physical connection therewith. This property 
had been operating at a deficit, and the possibility of 
abandonment was considered. The improvements de
scribed below were made with a view to permitting ser
vice to be continued. 

With the property was included a power plant, built 
in 1897, with equipment satisfactory for that time. 
However, the Connecticut Company management real
ized that power could be secured more cheaply from a 
modern plant, and arranged to purchase power from 
the Winsted Gas Company, from which it is secured over 
a high-tension line at 22,000 volts, three-phase. 

The substation apparatus installed consists of two 
200-kw. Westinghouse motor-generator sets, with three 

TABLE Jl-OPERATIXG EXPENSES CO:'.\IPARED 

'Total maintenance of way and structures ..•.....•.....• 
Total maintenance of equipment .•..•...•.............. 
Total Power, baaed in both caaea on new aubatation bt>in,i 

in operation and power purchased at 3 cents per kw.-hr 
Total conducting trao.,portation, enlusive of wages of 

tnotonnen and conductors ...........•.•..•.••...... 
• Annual platform expenees ............................ . 

Totaltraffic (credit) .•...... .............•........•..• 
Total general and miacellaneous ....••••..•.•...•....... 

Total operating expenat>a .... ........... , ...........• 
Decreased operating expenses .•...... ............... 
Interest and depreciation on new cars ( I 5% of $30,000) .• 

Annual aaving ..•....•.•.•.•....• ..• , ....... ...•• 

Actual 
1921 

$10,030 
5,862 

9,240 

2,427 
23,341 

166 
5,216 

$55,950 

Antici-
pated 
1922 

$10,030 
6.507 

13,014 

2.427 
13.625 

167 
5.216 

$50,652 
5.298 
4,500 

$798 

125-kva. transformers. Much of the apparatus is of 
the outdoor type. 

The new equipment cost about $20,000, and energy is 
purchased for 2½ cents per kw.-hr. The company 
estimates that, using the fiscal year ending Dec. 31, 
1921, as a basis, the cost of energy for the current year 
will be about $10,000. Adding interest at 7 per cent 
:md depreciation at 4 per cent on the new equipment, 
the total cost of energy for the year will be $12,000. 
In 1921 the cost for power was $19,800. As the total 

. operating expenses for a year are estimated at $66,000, 
the change mentioned will ~ave the company 11.8 per 
cent of the operating expenses. 

While the rehabilitation of the power supply in this 

case· is important, the change in rolling stock is also 
feature. The company purchased three double-true 
one-man safety cars, of which the details were given i 
the Feb. 18, 1922, issue of this paper, page 576. Thes 
cars are heavier than the old single-truck open car 
which were used, but are lighter than the old double 
truck cars. 

The accompanying tables give details of the actu 
figures for operation in 1921, and the anticipated r 
suits for 192·2. 

Table I is based on the assumption that the car-~ile 
and car-hours for 1922 will be the same as those fo 
1921. On the basis of actual operating expenses fo 
l 921, a saving of about $800 results in addition to th 
improved service. 

Detailed figures for operating expense are given i 
Table II, from which it will be seen that, putting th 
power end of the proposition on an equable basis, th 
increased cost for E:quipment maintenance and power ii 
expected to be more than offset by the decrease in plat• 
form expense. 

Equipment maintenance is estimated at 3 cents pe 
car-mile for 1922, which while more than that for 192 
is much lower than that for 1920. In making compari 
sons, therefore, it would seem more reasonable to esti
mate a saving rather than a loss in equipment mainte 
nance, which would be shown by averaging the figure 
for 1920 and 1921, giving 3.27 cents per car-mile. Wit 
this change, the equipment item of expense with norma 
expenditures would be about $6,860, or an increase ove 
the actual of about $1,000. Allowing for this increasi 
in t_he 1921 expense, the savi~g by the use of the nei 
roll mg-stock would be $1,798 mstead of the estimate ove~ 
the actual expense of 1921 of $798. This should indicati 
a return on the investment of 6 per cent, without allowi 
ing for any increased patronage which would result fro 
better service. 

Commission Has Big Job Done Free 

HAVING work done for you without having to pa 
1 

for it is one of the accomplishments of the New 
York Transit Commission, which had a $20,000 steno
graphic job done last year without paying one cent for it. 
Chairman McAneny and Secretary Walker have been 
receiving congratulations over this unusual feat. This 
is how it happened. A year ago the secretary of the 
commission advertised for bids for making three 
mimeograph copies and twenty printed copies of all 
important hearings. The contract provided that the 
contractor could sell to outsiders copies of the proceed
ings at 10 cents a hundred words, the contractor to give 
to the commission a rebate of 7 cents out of the 10 
cents. 

The rebate on the year's work paid the entire 
cost of the work and left a balance besides. In short 
the General Shorthand Reporting Company, which did 
the job, actually paid for the privilege of doing the work 
for the commission. Jay McNamara, the manager of 
this company, found a sufficiently large number of private 
customers who wanted copies of the commission's find
ings. His customers became numerous enough so that he 
made money for the city and probably a little for him
self. He explained to the commission that nothing was 
owed him inasmuch as the rebate account exceeded 
everything charged against the commission. Secretary 
Walker, in commenting on the work, praised l\lr. 
McNamara for his expert service. 
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A Four-Page Resume of the Four-Day:Chicago 
A.E.R.A. Convention 

A Tabloid Review of the Important Thought Advanced During the 
Recent Annual Meeting, D~signed so that the Busy Executive May Gain 
by Thirty Minutes Reading a Comprehensive Idea of All that Took Place 

emphasized as an essential and IF THERE was any one topic 
that stood out as a major 
interest in the deliberations 

of the American Association, it 
was that of public relations. 
There was a symposium of 
short addresses on it; it was 
largely the theme of several 
addresses, and the principal 
topic, naturally, in the meeting 
of the publicity men who took 
first steps toward the forma
tion of their group into a 
public utility division of the 
Associated Advertising Clubs 
of the World. The great im
portance of cultivating the good 
will of the public was empha
sized all through the conven
tion. 

It was brought out that har
monious conditions must be 
established between the man 
who puts up his money, the 

SO MUCH takes place in the short space 
of four days among the several affiliated 
associations at the annual convention of 
the American Electric Railway Associa
tion that it is impossible for one sttending 
the meetings faithfully to comprehenrl the 
full scope of the proceedings because of the 
several simultaneous sessions. Further
more, it requires considerable time to 
acquire an idea of all that took place from 
a study of even the much-condensed 
account published in the Electric Railway 
Journal, for this report of the recent 
Chicago convention filled 103 pages. The 
verbatim report published by the Associa
tion later will run into many hundreds of 
pages. Hence the purpose of what follows 
is to give in the space of four pages an 
extremely brief but comprehensive resume 
of the important thought advanced and 
business done at the convention in the 
American, Transportation and Traffic, 
Engineering and Accountants' Associa
tions. A summary of the proceedings of 
the Claims Association was published in 
the issue of Oct. 21, page 663, as prepared 
by Retiring President Cecil G. Rice. 

also effective means of win
ning good will. The value of 
the window signs, the poster 
in the carhouse, the pay enve
lope stuffer, and other company 
mediums, were extolled as effec
tive methods for educating em
ployees and public. Company 
publications were also shown 
to be very useful in cementing 
and holding together the com
pany, customers and employees. 
Publication of commendations 
for employees in the company 
publication stimulates em
ployees to a desire to please 
patrons. A word from a pleased 
customer is the most valuable 
form of advertising a company 
can get. 

Another approach to the 
people is through the daily story 
of the street cars carried in the 
news columns of the press. It 
is vitally important that the 

man who gives his time and 
effort to running the road, and 
the man who rides and pays money for these services. 
This reciprocal relationship can never exist until public 
relations are on a broad and proper basis. Further
more, the operation of public utilities can never be so 
successful as it should be until the situation now com
monly existing is changed, whereby a man on the out
side looking in on a company's business has the final 
say in running it. Instead he must be on the inside and 
assume the full responsibility that goes with the job. 
If the man outside thinks he can run the road better than 
you can, and will pay you back what you put into the 
proposition, let him run it. 

This was not an advocacy of municipal ownership, 
tut the conclusion of M. C. Brush, formerly a leader in 
the industry, but now out of it and therefore feeling 
free to express his views candidly on the need for the 
public in pursuing regulatory control to be financially 
interested in the outcome of it. 

Keeping local organizations informed of the true 
circumstances with respect to the electric railway was 
cited as an effective approach to better public relations. 
They constitute a means of collective bargaining with 
the people just the same as the union does with 
employees. The value of newspaper advertising was 
emphasized. As to the perplexing question of how much 
money it is good business to spend on advertising, the 
thought was put forth that the average street railway 
can, with advantage to the company and the community 
served, spend 1 per cent of its gross earnings on paid 
advertising. 

Gaining the confidence and co-operation of employees 
and then to reach the public through them was much 

-Editors. 

press publish the facts concerning the electric railways, 
and to this end facts must be supplied. Neglect to make 
provisions for seeing newspaper reporters when they 
call was considered inexcusable. If the executive is too 
busy to meet the reporters regularly himself, he should 
assign to some responsible member of his organization 
the duty of doing so. Editorial expressions are based 
on statements that first appear in the news columns. 
The editor reads his own paper and his competitors'. 
His opinions are formed in the same manner as those 
of the casual reader from the information printed. If 
this information is false, incomplete, confused or biased, 
then the opinions that later will find their way into the 
editorial columns will be fallacious, inadequate, harmful 
in their effects. 

State public utility information committees were 
shown to be very successful in their work of dissemi
nating traction information through matter supplied to 
the newspapers. And finally, public speaking was shown 
to be a most effective means of reaching the news pages 
of the newspapers. The rotary clubs, merchants' asso
ciations, etc., are glad to have representatives of electric 
railways come and talk about a subject that interests 
everybody in the community. As a result they come to 
think of the street railway as a personality, and besides 
thus creating a sympathetic understanding, the news
papers will print a speech where they would ignore the 
same thoughts sent to them as contributed matter. And 
to get the most value of a talk of this kind, from the 
advertising standpoint, it should be written out in 
advance and given to the newspapers to be released 
when the address is made. 
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Revamping an Interurban Line 
Connecticut Company Operates Lines Between Torrington 

and Winsted, Detached from Main System-Recent 
Improvements in Power Facilities and Rolling-

Stock Have Brought About Substantial 
Sa vings--One-1\lan Double-Truck 

Cars a Feature 

IN JUNE, 1907, the New York, New Haven & Hart
ford Railroad purchased the Torrington & Winchester 

Street Railway, a line consisting of about 11.3 miles of 
road between Winsted and Torrington, Conn., and 1.14 
miles between the main line and Highland V1ke. This 
property is now owned by the Connecticut Company, 
but is operated independently of the rest of the system, 

TABLE 1-SER\'ICE CONDITIONS CO:\lPARED 

Distance round t rip, Torrington to 'Winsted, miles .....• . • 
Running time--terminal to terminal. .....•.. . . .. . . . ... • 
H eadway .... .... ......... . ... . .... . · ... ..... ....... . 

~ 1;ht~l';~ gi.:.i; ~~k ·•·a·r'rs~;,;~eri: ih ·:::. ·. ::: ::::::: : 
Weight of double-truck car (winter), lb ........ .. ....... . 
Seats per hour one way, summer . . . . . ......... . ....... . 
Seats per hour one-way, winter . . ..................... . 
K ilowatt-hours per car-mile . . ... ......... .. .......... . 

8:~~~r:: ::::::::N:.-:.: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
Inereascd speed , per cent .. .......................... . 
D oereased running t ime, p('r cent ..........•....... / ...• 

Antici-
Actual pated 

1921 1922 
22.60 22.60 

I hour 45 minutes 
I hour I hour 

11.30 15 
17,000 
37,000 

50 
40 

I. 42 
20,961 

216,900 

'i6)JOO 
48 
48 

2.0 
20,961 

216,900 
33t 

25 

having no physical connection therewith. This property 
had been operating at a deficit, and the possibility of 
abandonment was considered. The improvements de
scribed below were made with a view to permitting ser
vice to be continued. 

With the property was included a power plant. built 
in 1897, with equipment satisfactory for that time. 
However, the Connecticut Company management real
ized tha.t power could be secured more cheaply from a 
modern plant, and arranged to purchase power from 
the Winsted Gas Company, from which it is secured over 
a high-tension line at 22,000 volts, three-phase. 

The substation apparatus installed consists of two 
200-kw. Westinghouse motor-generator sets, with three 

TABLE II-OPERATING EXPENSES co:.1PARED 

'Total maintenance of way a nd st ructures ......•.. •.•... 
Total maintenance of equipment ....... ••. ..•..... ..... 
Total Power, based in both cases on new substation being 

in operation and power purchased a t 3 cents per kw.-hr 
Total conducting transportation, exclusive of wag..,. of 

motormen and conductors .... . .. . ... . ........ .... . . 
Annual platform expenses ...... . .. ........ . . ..... .... . 
Totaltraffic (credit) ......... . . .............. . . .. .... . 
Total general and miscellaneous ...•...•..•.....•....... 

Total operating expenses .... ....................... . 
Decreased operating expenses .............. . ....... . 
Interest and depreci&tion on ne"' cars ( 15% of $30,000) .. 

Annual saving . .•...•.. . ......... . ... •. .......•. . 

Actual 
1921 

$10,030 
5,862 

9,240 

2,427 
23,341 

166 
5,216 

$55,950 

Ant ici
pated 
1922 

$10,030 
6,507 

13,014 

2,427 
13,625 

167 
5,216 

$50,652 
5,298 
4,500 

$798 

125-kva. transformers. Much of the apparatus is of 
the outdoor type. 

The new equipment cost about $20,000, and energy is 
purchased for 2½ cents per kw.-hr. The company 
estimates that, using the fiscal year ending Dec. 31, 
1921, as a basis, the cost of energy for the current year 
will be abgut $10,000. Adding interest at 7 per cent 
.:md depreciation at 4 per cent on the new equipment, 
the total cost of energy for the year will be $12,000. 
In 1921 the cost for power was $19,800. As the total 

. operating expenses for a year are estimated at $66,000, 
the change mentioned will save the company 11.8 per 
cent of the operating expenses. 

While the rehabilitation of the power supply in this 

case is important, the change in rolling stock is also a 
feature. The company purchased three double-truck 
one-man safety cars, of which the details were given in 
the Feb. 18, 1922, issue of this paper, page 576. These 
cars are heavier than the old single-truck open cars 
which were used, but are lighter than the old double
truck cars. 

The accompanying tables give details of the actual 
fig1rres for operation in 1921, and the anticipated re
sults for 192Q. 

Table I is based on the assumption that the car-miles 
and car-hours for 1922 will be the same as those for 
1921. On the basis of actual operating expenses for 
l 921, a saving of about $800 results in addition to the 
improved service. 

Detailed figures for operating expense are given in 
Table II, from which it will be seen that, putting the 
power end of the proposition on an equable basis, the 
increased cost for equipment maintenance and power is 
expected to be more than offset by the decrease in plat
form expense. 

Equipment maintenance is estimated at 3 cents per 
car-mil~ for 1922, which while more than that for 1921, 
is much lower than that for 1920. In making compari
sons, therefore, it would seem more reasonable to esti
mate a saving rather than a loss in equipment mainte
nance, which would be shown by averaging the figures 
for 1920 and 1921, giving 3.27 cents per car-mile. With 
this change, the equipment item of expense with normal 
expenditures would be about $6,860, or an increase over 
the actual of about $1,000. Allowing for this increase 
in the 1921 expense, the saving by the use of the new 
rolling-stock would be $1,798 instead of the estimate over 
the actual expense of 1921 of $798. This should indicate 
a return on the investment of 6 per cent, without allow
ing for any increased patronage which would result from 
better service. 

Commission Has Big Job Done Free 

HAVING work done for you without having to pay 
for it is one of the accomplishments of the New 

York Transit Commission, which had a $20,000 steno
graphic job done last year without paying one cent for it. 
Chairman McAneny and Secretary Walker have been 
receiving congratulations over this unusual feat. This 
is how it happened. A year ago the secretary of the 
commission advertised for bids for making three 
mimeograph copies and twenty printed copies of all 
important hearings. The contract provided that the 
contractor could sell to outsiders copies of the proceed
ings at 10 cents a hundred words, the contractor to give 
to the commission a rebate of 7 cents out of the 10 
cents. 

The rebate on the year's work paid the entire 
cost of the work and left a balance besides. In short 
the General Shorthand Reporting Company, which did 
the job, actually paid for the privilege of doing the work 
for the commission. Jay McNamara, the manager of 
this company, found a sufficiently large number of private 
customers who wanted copies of the commission's find
ings. His customers became numerous enough so that he 
made money for the city and probably a little for him
self. He explained to the commission that nothing was 
owed him inasmuch as the rebate account exceeded 
everything charged against the commission. Secretary 
Walker, in commenting on the work, praised l\Ir. 
McNamara for his expert service. 



November 4, 1922 ELECTRIC RAILWAY JOURNAL 741 

A Four-Page Resume of the Four-Day:~Chicago 
A.E.R.A. Convention 

A Tabloid Review of the Important Thought Advanced During the 
Recent Annual Meeting, Designed so that the Busy Executive May Gain 
by Thirty Minutes Reading a Comprehensive Idea of All that Took Place 

emphasized as an essential and IF THERE was any one topic 
that stood out as a major 
interest in the deliberations 

of the American Association, it 
was that of public relations. 
There was a symposium of 
short addresses on it; it was 
largely the theme of several 
addresses, and the principal 
topic, naturally, in the meeting 
of the publicity men who took 
first steps toward the forma
tion of their group into a 
public utility division of the 
Associated Advertising Clubs 
of the World. The great im
portance of cultivating the good 
will of the public was empha
sized all through the conven
tion. 

It was brought out that har
monious conditions must be 
established between the man 
who puts up his money, the 

SO MUCH takes place in the short space 
of four days among the several affiliated 
associations at the annual convention of 
the American Electric Railway Associa
tion that it is impossible for one sttending 
the meetings faithfully to comprehenrl the 
full scope of the proceedings because of the 
several simultaneous sessions. Further
more, it requires considerable time to 
acquire an idea of all that took place from 
a study of even the much-condensed 
account published in the Electric Railway 
J ournal, for this report of the recent 
Chicago convention filled 103 pages. The 
verbatim report published by the Associa
tion later will run into many hundreds of 
pages. Hence the purpose of what follows 
is to give in the space of four pages an 
extremely brief but comprehensive resume 
of the important thought advanced and 
business done at the convention in the 
American, Transportation and Traffic, 
Engineering and Accountants' Associa
tions. A summary of the proceedings of 
the Claims Association was published in 
the issue of Oct. 21, page 663, as prepared 
by Retiring President Cecil G. Rice. 

also effective means of win
ning good will. The value of 
the window signs, the poster 
in the carhouse, the pay enve
lope stuffer, and other company 
mediums, were extolled as effec
tive methods for educating em
ployees and public. Company 
publications were also shown 
to be very u·seful in cementing 
and holding together the com
pany, customers and employees. 
Publication of commendations 
for employees in the company 
publication stimulates em
ployees to a desire to please 
patrons. A word from a pleased 
customer is the most valuable 
form of advertising a company 
can get. 

Another approach to the 
people is through the daily story 
of the street cars carried in the 
news columns of the press. It 
is vitally important that the 

man who gives his time and 
effort to running the road, and 
the man who rides and pays money for these services. 
This reciprocal relationship can never exist until public 
relations are on a broad and proper basis. Further
more, the operation of public utilities can never be so 
successful as it should be until the situation now com
monly existing is changed, whereby a man on the out
side looking in on a company's business has the final 
say in running it. Instead he must be on the inside and 
assume the full responsibility that goes with the job. 
If the man outside thinks he can run the road better than 
you can, and will pay you back what you put into the 
proposition, let him run it. 

This was not an advocacy of municipal ownership, 
tut the conclusion of M. C. Brush, formerly a leader in 
the industry, but now out of it and therefore feeling 
free to express his views candidly on the need for the 
public in pursuing regulatory control to be financially 
interested in the outcome of it. 

Keeping local organizations informed of the true 
circumstances with respect to the electric railway was 
cited as an effective approach to better public relations. 
They constitute a means of collective bargaining with 
the people just the same as the union does with 
employees. The value of newspaper advertising was 
emphasized. As to the perplexing question of how much 
money it is good business to spend on advertising, the 
thought was put forth that the average street railway 
can, with advantage to the company and the community 
served, spend 1 per cent of its gross earnings on paid 
advertising. 

Gaining the confidence and co-operation of employees 
and then to reach the public through them was much 

-Editor:s. 

press publish the facts concerning the electric railways, 
and to this end facts must be supplied. Neglect to make 
provisions for seeing newspaper reporters when they 
call was considered inexcusable. If the executive is too 
busy to meet the reporters regularly himself, he should 
assign to some responsible member of his organization 
the duty of doing so. Editorial expressions are based 
on statements that first appear in the news columns. 
The editor reads his own paper and his competitors'. 
His opinions are formed in the same manner as those 
of the casual reader from the information printed. If 
this information is false, incomplete, confused or biased, 
then the opinions that later will find their way into the 
editorial columns will be fallacious, inadequate, harmful 
in their effects. 

State public utility information committees were 
shown to be very successful in their work of dissemi
nating traction information through matter supplied to 
the newspapers. And finally, public speaking was shown 
to be a most effective means of reaching the news pages 
of the newspapers. The rotary clubs, merchants' asso
ciations, etc., are glad to have representatives of electric 
railways come and talk about a subject that interests 
everybody in the community. As a result they come to 
think of the street railway as a personality, and besides 
thus creating a sympathetic understanding, the news
papers will print a speech where they would ignore the 
same thoughts sent to them as contributed matter. And 
to get the most value of a talk of this kind, from the 
advertising standpoint, it should be written out in 
advance and given to the newspapers to be released 
when the address is made. 
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In regard to the general business situation, H. A. 
Wheeler, a Chicago . banker and formerly president of 
the United States · Chamber of Commerce, said that 
"there is more money for investment available. now than 
ever before in the United States. There is nothing -
unfavorable in the business situation. The electric rail
way business has bridged a period of great distress and 
has come into easier conditions of operation. But there 
is no assurance of freedom from political interference." 

Carl D. Jackson, cha.irman Wisconsin Railroad Com- . 
mission, brought out in his address how paving burdens; 
excessive taxes, unregulated 'competition, and other 
obstacles to the giving of good service are to the detri
ment of the rider. He also .laid stress on the importance 
of co-operation between regulatory and taxing bodies·. 

Hon .. Walter W. Warwick, former Comptroller United 
States Treasury, advanced the thought that perhaps the 
best opportunity to secure the large amount of ·new 
money required by the electric railways each year is ·to 
go to the plain citizen, the man of small means,· who 
went into the investment business in large numbers 
during the war and now is ready to invest ·money got 
out of government securities, or additional savings, in 
something else. This man is the man for the electric 
railways or any other vital industry that .needs ~~~ 
money and friends. But this plain citizen wants some
thing more than a promise to pay if all goes well. He 
wants first of all to know all about your business, just 
as he did about the Liberty bonds when he invested in 
them. The railway having won his investment, he will 
stand with you and fight with you as long_ as he is con-· 
vinced that your methods. are honest. If you want to sell 
this plain citizen, ' it is best to be prepared to talk his 
language. The average financial statement·· goes over 
his head, and some one who talks plainly will get his 
support and his, moi:iey. 

THE CONVENTION THINKING ON THE Bus 

In the course of his address, Mr. Warwick made refer
ence to the bus problem and expressed confidence that 
the electric railway is in no danger of displacement. He 
said. that electric railways have been, and they will 
rema,in; our chief means of local transportation. He 
did not expect to sec street cars supplanted by buses. 
The latter are efficient for light traffic, but they cannot 
serve mass transportation. The experience in England 
has proved this, he believed. Buses give way to tram
ways wherever traffic increases to a point to warrant it. 
;He said he doubted if any large American city could 
handle its traffic with buses exclusively; certainly not at 
a reasonable fare. 

Mr. Brush addressed the convention pointedly on this 
subject and reminded the members that they are trans
portati~n men, not merely electric railway men. "You, 
gentlemen, are experts in managing transportation," he 
said. · "You ought not to sit by and let any beggar buy a 
~ruck and put some seats in it and go into this business 
as a novice, merely because you say the people have got 
to ride in your cars. . The transportation manager 
should not hold any such idea, because it cannot be 
.done. Therefore, I want to say that I want to see the 
_men whom I have known so well for so many years 
become 'transportation men' and undertake successfully 
to furnish that character of transportation which the 
people want and for which they will pay enough to insure 
a fair return on the amount of money invested in the 
business. It is immaterial whether this transportation 
be by airplane, electric bus, perpetual motion machine 

or anything else .... I do not care whether people ride 
_in buses. or wheelbarrows,_but why permit these parties 
to come in a·nd under'take to furnish something which 
you have been trained to do throughout your lives and 
to embark in competition with your business, in which 
you are expert?" 
. The committee on -trackless transportation took the 

position _ that all of the transportation requirements of 
any community should be ·furnished by one agency 
and that that agency should be the electric railway 
company. The public has already been convinced to a 
large extent that this business is a natural monopoly, 
and hence it is - the duty: or' electric railway men, as 
public servants charged · with the responsibility for 
conduc"ting the highway transportation, to study and 
consider the availability _ of every feasible unit or 
method for furnishhing this service. The committee 
also stated that while it recognized. that the electric 
car running on rails is the most reliable and economi
cal method of urban, suburban and interurban travel, 
especially for mass transportation, there is, however, a 

. field in transportation in which the railless vehicle can 
"furnish service satisfactory alike in operation and 
. economy. This applies where the traffic is so light that 
the higher cost .per passenger while operating the bus 
is offset py the relatively high fixed charges per passen
ger which resuit from the electric railway's investment 
fo tracks. The possibility ·of ·uti,llzing the motor bus or 
trackless trolley should therefore be kept in mind by 
electric railway operators, the committee admonished, 
either where they are confronted by th~ necessity of 
extending transportation . service into sections where 
traffic wilf be light, or in the economically similar situa
tion of being required to rebuild tracks on a line where 
the traffic is too light to warrant the new track invest
ment. In the latter case, the economic proceaure might 
be tQ abandon the track and install bus service. 

In considering the effect of bus service upon the 
financial situation of the electric railways, the com
mittee concluded that if the services of both means of 
transportation are co-ordinated, the net return of each 
will be reflected in the net return of the electric rail
way. Part of the new capital required annually in the 
operation of a street railway may well be used in the 
development of trackless service in the field above men
tioned. Present _ investment in the electric. railway is 
thereby conserved, the growing demand for service met, 
and the return to the investor stabilized. In addition 
to the function of supplementing street railway service 
at the same rate of fare, there exists in some of the 
larger cities a demand for a transportation service at 
a higher rate of fare which shall insure a seat for every 
passenger. 

A Pacific Coast railway man had - found from his 
experience that in a,ddition to whatever benefits may· 
be derived from an electric railway company putting 
money into the stage business itself, the greatest benefit 
is that which comes from co-operation with the inde
pendent stage men. In Seattle the railway company 
has adopted the policy of owning the trunk line facili
ties, both interurban and stage, and of offering facili
ties to independent operators at the various terminals, 
such as ticket facilities, joint advertising of scheaules, 
etc. As a result there has been a great use_ of these 
depots , by independent operators who bring in large 
numhers of passengers to the interurban lines. This 
has produced an improvement of 40 per cent in the 
net ~arnings _of the interurban in the past six months. 
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The example thus set by the interurban has meant more 
money for'. both railway and stages and has generally 
improved the whole transpor tation situation of the com
munity. 

The motor vehicle regulatory law developed by a 
committee for proposal as a uniform law throughout 
the country suggested the levy of taxes for ·the use of 
the highways on a ton-mile basis, the rate to be lo~er 
for pneumatic tired vehicles. It would also reqmre 
liabilitv insurance and .a bond conditioned on the pay
ment ~f all fees, taxes and charges due the state. 
Safety of vehicles, twenty-one-year-old drivers, a speed 
limit of 25 m.p.h. for passenger buses and 20 m.p.b. 
for freight t rucks would also be required. One 
prominent executive in discussing this proposed uni
form . law pointed out that any regulation which may 
seem to impose heavy burdens upon the motor carriers 
may some day come back to plague those railways who 
go into the business . themselves. 

The committee on valuation reported that the most 
recent decisions uphold "fair value of the property at 
the time of inquiry" as the proper basis for rate mak
ing. As a result of the committee study, the associa
tion took the .position that the yardstick method of 
valuation be employed wherever applicable, that en
deavor be made to complete arrangements with the 
National Association of Railway and Public Utilities 
Commissioners .for a search for broad fundamental 
principles of valuation, and that a study be made of 
price trends and a method worked out by whjch th~y m~y 
be used in determining fair value of the property. 

In the matter of federal taxation the_ association 
decided on t he policy that any sales tax passed by Con
gress should follow the example of the French and 
Canadian acts and exempt regulated industries, and 
that it should provide sufficient revenue to e_nable_ the 
elimination of the existing surtax- and excess profits 
tax on individual and . corporate incomes; that on the 
question of the normal income tax the public utilities 
should urge that this should not exceed the present 
rate; that any tax on undistributed earnings of cor
porations should be _so worded as not to apply to earn
ings which are reinvested or held for reinvestment in 
the property within twelve months after the year in 
which they accrued, or which, together wi~h the earn
ings distributed, do not exceed. say 10 per cent return 
on the value of the property; that in the event the 
sales tax is not passed, an attempt should be made to 
have reduced the very high registers of the surtax on 
personal incomes on the ground that the present regis
ters are so confiscatory that they are defeating the 
purpose for which they were created. 

The work of the committee on education urged the 
desirability of co-operation with institutions of learn
ing in arranging summer work on electric railway 
properties for students as part of co-operative courses; 
that the supervisory forces on an electric railway be 
given instruction in the fundamental economic prob
lems of the industry in general and of the property 
employing them in particular; and that Americaniza
tion work be taken up among employees who do not 
speak English; and finally that th(=:re should be provi
sion for instruction in courtesy to the public·. 

ACTIVITIES OF THE ACCOUNTANTS' ASSOCIATION 

The Accountants' Association laid particular stress 
upon the wisdom and advantage of using the budget 
system in making expenditures. The need for fore
casting revenues ~nd _expenditures for the period ahead 

was considered essential to businesslike and economi
cal operation of a railway system. One of the greatest 
activities the Accountants' Association can follow was 
considered to be to work out a proper system of ac
counts for depreciation. The Accountants' Association, 
in conjunction with the public relations committee Oi 

the parent association, is working with the Interstate 
Commerce Commission in the endeavor to establish 
proper rules for depreciation. 

The Accountants' Association heard a very able paper 
which developed the fundamentals of scientific _account
ing. It also held a joint meeting with the Engineering 
Association and discussed ·methods of instituting better 
co-operation bet\\--een engineering and accounting de
partments. 

TRANSPORTATION AND TRAFFIC ASSOCIATION 

The program of the T. & T. Association was an 
epitome of the work of the transportation manager. _ 
The committee reports and papers discussed the three 
fundamentals of transportation; first, supplying the 
means ·of transportation service, i.e., the best type of 
car and the best type of platform employee; second, 
providing that the car shall run through the streets 
safely but rapidly; · and third, inducing the public to 
patronize the service thus presented. 

Recognizing that the natural tendency of any pro
ducer is to view the problem of the best way of selling 
his service rather too much from his own standpoint, 
the association wisely followed the plan of last year 
in- asking some one from outside the association to 
talk on this phase of the work. Last year the 
association secured the viewpoint of an expert 
salesman, W. L. Goodwin, general manager Society for 
Electrical Development, who argued in favor of the 
establishment of a sales organization on each property. 
This year Edward Hungerford also made some valu
able suggestions. His points related primarily to 
publicity and public relations, and may be summarized 
by the advice to make the goods for sale attractive, 
even to the point of meeting the prejudices of the pur
chaser if they are not too unreasonable. In other 
words, if the purchaser thinks more about the shape 
and color of the package in ·which the goods are sup
plied, as, for example, if he - wants tickets sold in 
advance, it is good policy to accommodate him, even if 
no actual reduction in fare is made. Other valuable 
suggestions were made in the report of the committee 
on merchandising transportation, and then the meet
ing ended with the round table on the weekly pass. The 
most striking feature of this discussion was the satis
factory results noticed on each property using the pass. 

The report and discussion on traffic regulations em
phasized the revolution effected in street movement and 
occupancy by the general use of automobiles. This 
change comes in part from the large number of vehicles 
moving on the streets, but in still greater degree from 
the street congestion produced by parking of vehicles. 
This latter point was particularly emphasized by Lieut. 
John Martin of the Chicago Police Department, who 
unreservedly declared that the present Chicago ordi
nance which prohibits parking in the Loop district be
tween 7 and 10 a.m. and 4 and 7 p.m. is not sufficient. 
Prohibition of all parking in this district, in his opinion, 
will greatly simplify the traffic problem. He admitted 
that this is difficult to bring about because merchants 
seem to have the idea that their business would be 
interfered with, but actually an unobstructed front 
before a store is far better from a business point of 
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view for the proprietor, and vehicles should simply be 
permitted to load or unload passengers or merchandise. 
An ordinance permitting parking for even a limited 
time within the business district is inadequate. 

The safety discussion consisted largely of testimony 
to the necessity of safety measures in modern railroad
ing. The extended campaign conducted \;>Y the chairman 
of the safety committee, including an elaborate exhibit, 
and the addresses on safety before the other associations 
impressed this idea firmly on the delegates. 

Car design was considered and it elicited much inter
est. The discussion showed that the turnstile car is 
one of the live developments in one-man car design at 
present, though all managers are not united in its 
favor, and that the Chicago automatic exit door is a 
very likely development in future one-man cars. 

The discussion on personnel and training of trans
portation employees centered around the report of the 
committee on that subject which is opening up a new 
vista on this phase of the subject. It developed the fact 
that the Market Street Railway had been applying spe. 
cial tests to motormen for a year or more, which devel
oped some very interesting practical data as to the worth 
of some of the suggested schemes of determining good 
and poor men. A paper by a Baltimore doctor demon
strated the scientific possibilities of st udies along these 
lines. The convention concluded with an "interurban 
hour," which was considerably longer than an hour 
and proved as useful to interurban men as any previous 
session of the association. Perhaps the most interesting 
part was -the description of the bus situation in Cali
fornia, where the largest electric railways are installing 
motor bus lines. 

THE ENGINEERING ASSOCIATION'S WORK 

At the Chicago meeting, possibly even more than 
usual, the Engineering Association convention was the 
fruition of a strenuous year of committee work. Reports 
of committees containing nearly 500 pages had been 
distributed generally to the membership in time for 
'"inspection, if not for assimilation in advance of the 
meeting. The educational value, along engineering 
lines, of the reports and discussions was great. The 
decision of the association to put the Engineering 
Manual into really convenient form for use was note
worthy. At reasonably frequent intervals the members 
will now have up-to7date Manuals without the almost 
impcssible fask of keeping their loose leaf copies revised. 

The specifications contained in the Manual were much 
enriched this year, particularly by the work of the com
mittee on way matters. The committee's specifications 
for standard frogs and car-clearance easements, loca
tions of tongue switches at crossovers and turnouts, and 
sundry track materials received unanimous approval. 

The Chicago meeting would have been worth while if 
only as the occasion for inaugurating the much-heralded 
rail-joint tests. The American Association showed its 
confidence in its engineering auxiliary by voting to put 
$10,000 into engineering research. This sets a prece
dent, and if the engineers can demonstrate that money 
invested in this way will bring a satisfactory return to 
the investors, they will have paved the way for other 
much-needed research in the future. 

Closely related to this work on rail joints was the 
discussion at the joint session of the American Welding 
Society· and the Engineering Association. The industry 
is going to benefit by this co-operation, an example 
being the rail-joint tests referred to above, which will 

be made under the auspices of the American Bureau of 
Welding, a subsidiary of the Welding Society with 
representation from the Engineering Association and 
other interested bodies. 

The engineers showed their common sense in deciding 
to get together on the subject of rail and wheel tread 
contour. As rails and wheels are continually engaged 
in modifying each other's contour, it would seem that 
the coming joint study of the subject will bring results. 
Heretofore the equipment and way committees have 
been asked to co-operate, but no adequate machinery 
was provided to harmonize conflicting requirements. 
The new joint committee will this year undoubtedly 
have many interesting conferences and ought by next 
fall to get somewhere. In view of the appointment of 
this committee the association decided not to revise the 
wheel contour standards this year. 

The committee on power distribution reported on an 
interesting bit of work, the magnitude of which is likely 
to be overlooked. This committee, in order to bring out 
the essentials of distribution with the aid of automatic 
substations, set for itself a hypothetical installation which 
was made as nearly practical as such a problem can be. 
Then a number of different solutions for the problem 
were found, and the results were tabulated in such a 
way as to permit ready comparison. As the committee 
members had access to all available data on their sub
ject, their solutions ought to prove highly suggestive. 
Railway companies would pay a consulting engineering 
firm a large fee for a piece of work like this. Here it 
is -had for nothing. They would probably appreciate 
it a great deal better if they paid for it. 

Real progress in the di rection of car design stand
ardization was indicated in the report of the committee 
on unification in car design. The committee made con
crete recommendations as to certain details. The report 
was approved and continuation of the work was voted. 
The work on standardization of shop layouts, done by 
the committee on buildings and structures, also was 
notable. The inclusion in the Manual of suggested lay
outs will, it is believed, increase the present tendency 
to more effective arrangement of shop equipment. 

The engineers showed by the work of their com
mittees on engineering-accounting, and purchases and 
stores and by the time devoted to these subjects at the 
meeting that they are vitally concerned with costs. This 
will serve to offset the belief sometimes held that engi
neers are likely to overlook the economic phase of their 
activities. 

There was some disappointment in connection with 
the repo rt of the committee on heavy electric traction, 
not entirely unexpected, in the statement that the plan 
of the association for a co-operative committee had not 
met with general approval from other associations. An 
"American committee on electrification" seemed so 
obviously desirable a thing that postponement of its 
realization is unfortunate. Such a committee will, of 
course, be formed in time, and the sooner it is formed 
the less duplication of work will there be in compiling 
information on current practice in this field. 

After careful study of the suggestions made by the 
retiring president, W. G. Gove, last year, the committee 
on reorganization reported that many of l\Ir. Gove's 
ideas have been since carried out or are in process of 
being carried out, but that the constitution and by-laws 
of the association provide substantially for its needs. 
This will prove gratifying to those who were active in 
formulating this document many years ago. 
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Paris-Orleans Railway Electrification Is Progressing 
The Large Number of Locomotives Which Have Been 
Ordered for Initial Installation Will Be Largely of French 
Make, but America Will Furnish the Control Equipment 

XTER careful investigation into the possibilities 
of electrification, the railroads of France have 
decid€d to electrify more than 5,000 miles of their 

tracks. The following lines haYe all made definite plans 
for electrification: The Paris, Lyons & Mediterranean, 
running to Marseilles, Nice, Monte Carlo and into Italy, 
as well as into the Alps, where heavy grades are en
countered; the Midi, operating in the southern part of 
France, and the Paris-Orleans. 

The Paris-Orleans Railway is taking the initial step 
in electrifying approximately 143 route-miles, including 
its main line extending from Paris to Vierzon. The 
trains of the Paris-Orleans leave Paris from Quai 
d'Orsay station, traveling first through one of the most 
densely populated sections of Paris. They then head 
practically southwest for Orleans, a distance of about 
75 miles. En route to Orleans, the road passes through 
Brctigny, from which point a short branch line to Dour
dan will be electrified. 

Orleans, a city of more than 70,000 inhabitants and 
lo:.-ated on the River Loire, is the terminal for a large 
number of lines. This city, which is one of the oldest 
in France, is famous for its celebration each year of 
the annivers;u·y of its deliverance from the English by 
Jeanne d'Arc in 1429. 

From Orleans the line runs by N ouan and Sabris in 
passing to Vierzon. Vierzon, which is approximately 
123 miles from Paris, is the terminus of the steam
engine division which the railroad is now electrifying. 

For operation over this zone and a future extension 
south of Vierzon 200 locomotives will be purchased. 
The orders for the first 120 locomotives have already 
been placed with a group of French manufacturers, 
namely, Compagnie Electro Mecanique, Societe Schnei
der, Forges et Ateliers de Construction Electriques de 

TABLE 1- LOCO::\lOTIVE DIMENSIONS 

Length between buffers .. , . . ........ ... . ... .... ... .... . 
Len,ith of cab .•....... ............ . ......... . .. • ........... 
Widthofceb ....... ............... .. ....•.................. 
Total wheelbase ..... ....................................... . 
Rigid wheelbase ....... .................... • .. • .•... . ........ 
Distance between tn1ck center pinfl ...................... . .. . . . 
Diameter of new wheels.... . . . . . . ..... · ..................... . 
Thickness of ateel tires ...... . ..... ....... . .................. . 

41 ft. 5 in. 
36 ft. 3 in. 

9 ft. 10 in. 
28 ft. 11 in. 
8ft. IOin. 

10ft. 0 in. 
47¼ in. 

3 in. 

Jeumont and Compagnie Thomson-Houston, each of 
which will build a portion of the locomotives or equip
ment. 

Each locomotive will rate approximately 1,400 hp. 
for one hour and approximately 1,200 hp. continuously, 
both ratings being at 1,350 volts direct current. A 
single box cab will be ·mounted on two 0-4-0 swivel 
trucks, the total weight of locomotive complete being 
approximately 66 tons (132,000 lb.). The mechanical 
parts, however, will be of sufficient strength to permit 
of ballasting to 79.35 tons, without any modification 
other than a change in springs. 

The dimensions of each locomotive are given in 
Table I. . 

The specified tractive efforts for these locomotives are 
g-iven in Table II, these being with a gear ratio of 21 
to 62 and wheels of 47¼-in. diameter. Each axle will be 

driven by a series-type, 1,500-volt, four-pole motor 
rated at 300 hp. continuously at 1,350 volts and 350 hp .. 
for one hour at 1,350 volts. 

DETAILS OF THE CONTROL 

The complete control equipment will be built by the
Westinghouse Electric & Manufacturing Company at 
its plant at East Pittsburgh, Pa., which furnishes the 
following information regarding the details: 

The locomotives are designed for double-end control,. 

A T LEFT, ONE OF THE UNIT SWITCHES WHICH HELP :MAKE UP THE' 
COMPLETE CONTROL SWITCH GROUP. AT RIGHT, I\IASTER 

CONTROLLER WITH COVER REMOVED, ARRANGED 
FOR LEFT-HAND DRIVE 

multiple-unit operation and are governed through a low
voltage battery train line. - Westinghouse type-HBF 
electro-pneumatic control, now standard on many of the
large roads in America, will be used. The main circuit 
diagram of this is shown in the accompanying diagram. 
The motors will be connected first in series, then in 
series-parallel and finally in parallel. Twelvf' series 
notches, nine series-parallel notches and nine (larallel 
points will be provided. The last two notches of each 
combination are field control notches, the field strength 
l:eing reduced by means of inductive shunts as shown. 
Variations in tractive effort from notch to notch must 

TABLE II-SP ECIFIED CONTIN UOUS TRACTl\'E 
0

E F FORTS 
AN D SPEEDS 

Tractive Effor t 
in Pounda 

15,600 ......... .. .. . 
12,200 .......... .. . . 
15,600 ............. . 
12,200 ..... . ....... . 
15,600 ..... . ....... . 
12,200 ... . ...... . .. . 

Speed 
::\1.p.h. 

6 . 4 
8,6 

13. 7 
17. 9 
28 . 4 
36 . 8 

Series connectiona Full fi eld 
Series connections :'\lin. field 
Series-narallel connection• Full field 
Series-parallel connection• :\Jin. field 
Parallel connections Full fi eld 
!"arallel connections ........ :\Jin. field 

be kept very low on account of the limited strength of 
the car couplings. The circuits are arranged so that 
regenerative control and dynamic braking may be pro
vided later with a minimum change, by adding the 
necessary equipment in space left for that purpose. 
None of the locomotives will be provided with regenera-
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tive control at present, but extensions to the south of Each locomotive will be provided with two blowers 
Vierzon will be over profiles which will warrant the use for motor ventilation and two compressors. The blow
of this feature. . · ,, . ers will be arranged so that the failure of either will 

Power is to be recei~ed either through third rail not cut off ventilating air from the motors. Expulsion 
l'!hoes or from an overhead wire. It was the purpose type fuses will .be used to protect these circuits. The 
at first to use a third rail along the entire length ·of·Jine control battery will be charged in series with the blower 
except at stations, crossings, yards and similar ,points, ·and compressor motors by the use of a battery-charging 

· · , resistor and ·relay. 

,-----;,...,: ... : ...c<>:- ? Panfagraph 

Armature, 
Resi:;for:, 

Res,:stors 

= Unit owifcheo GlT)IJn,i 
@·cam ,swifche.s 

MAIN CIRCUIT DIAGRAM'. ELECTRO-PNEUMATIC CONTROL t'OR 
PARIS-ORLEANS LOCOMOTIVE 

but the idea has been modified so that the u:ic of the 
overhead conductor will be considerably extended. 

The pantograph trolleys will be of the air-raised, 
gravity-lowered type. A main knife switch will be pro
vided for isolating the locomotive circuits from the trol

r leys • and another will disconnect the circuits from the 
third rail shoes. 

B _OTH UNIT SWITCHES AND CAM SWITCH GROUPS 
WILL BE USED 

The main circuit connections will be made by means 
.of unit switches and cam-switch groups, Pach being 
operated by compressed air at 70 lb. pressure. Use is 
made of cam switch groups only where it is found de
sirable to provide a mechanical interlocking of switches 
and where the cam shaft can be arranged for two posi
tions only. Where cam groups must have three or more 
operating positions, the difficulty of stopping the cam 
shaft .pn an intermediate position would introduce a 
complication in the control and reduce its factor of re
liability. Unit switches are also preferable for arc
breaking service. 

Overload protection is provided by the use of an over
load relay for each individual motor circuit and also one 
for the main feed. A ribbon type fuse is placed in thr, 
circuit of each trolley and one fuse is placed on each 
side of the locomotive connected between the third rail 
shoes on that side and the main knife switch. Provi
sion will be made for installing a high-speed line switch 
at a later date, sh'ould this be found necessary in order 
further to protect the motors against flashing. 

One master controller will be placed in each end of 
the locomotive, to the left of the locomotive center line, 
with the brake valve to the left of the controller. The 
controller handle extends to the left of the controller 
for operation with the right hand. This arrangement 
is to conform to the standard French system of running 
on the left hand tracks. 

RIGID TESTS MUST BE MET BY EQUIPMENT 
BEFORE ACCEPTANCE 

Very complete and thorough tests will be made of 
the various items of equipment both before installation 
in the locomotive and after the locomotive is complete. 
Preliminary acceptance of each of the first ten locomo
tives will be given only after it has operated satisfac
torily for a distance of 15,500 miles. The balance of 
the locomotives will be given preliminary acceptance 
after operating satisfactorily for a distance of 1,863 
miles. Each breakdown of more than four hours will 
extend the preliminary acceptance run .by -621 miles 
for every two days or less that the locomotive is out of 
service due to defects. The preliminary acceptance for 
the- -first ten locomotives, however, will be given within 
three months after their delivery if the necessary mile
ages have not been covered by that time. Subsequent 
locomotives will be given preliminary acceptance at the 
end of one month if the necessary distance has not 
been covered within that time. 

Final acceptance of each locomotive will be given 
one year from the date of preliminary acceptance pro
viding the locomotive has operated a distance cf 31,000 
miles. If the distance operated has been reduced on 
account of defective construction or design this final 
acceptance will be extended three months if the loco
motive has operated more than 21,700 miles and six 
months if less than this distance. All dates, however, 
are based on very reasonable allowances and afford the 
manufacturers every opportunity to fulfill their part of 
the contract with the minimum of hardship. 

It is expected that the first of these locomotives will 
be in operation by Oct. 1, 1923, and that the order will 
be completed by Jan. 1, 1925. This averages approxi
mately four locomotives delivered per month between 
these dates. 

This electrification will be watched with considerable 

CA ~! S WITCH E S FOR PARIS-ORLEA:O:S LOCOMOTIVE CONTROL 

interest, for while this division extends over a fairly 
level country and no such tonnages are encountered as 
are handled in America, the fact that a complete steam 
division is to be electrified insures a direct comparison 
between the operation by steam and electric and many 
interesting facts are expected to be obtained from this 
electrification. 
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Track in Paved Streets 
At a Meeting at the Engineers' Club in Philadelphia This Subject 

Was Discussed from the Standpoint of the Design _ 
· of Streets for Street Railway Traffic · ·· 

ON OCT. 9, 1!)22, there was held 
in Ph iladelphia, under the aus
pices of the Engineers' Club of 

tha t city, a conference on the design and 
construction of streets for street rail
way traffic. Engineers ·from a number 
of cities besides Philadelphia, including 
a number of prominent electric railway 
men; were in attendance. A full report 
of this meeting will appear in due 
course in Engineers & Engineering, the 
publication of the club. 

In opening the meeting John Meigs, 
the chairman, extended the hospitality 
of the club to the visitors present, and 
then read a letter from John A. Griffin, 
city engineer of Los Angeles, Calif. In 
this letter Mr. Griffin explained that in 
Los Angeles it is the practice to install 
double track on streets · 11-ft. centers 
and put single track in the center of 
the streets. Headers next to the rail 
have been omitted in paving laid during 
the last three years: Asphalt concrete 
is now used in place of cement concrete. 
In general t he railway company main
tains the pavement from 2 ft. outside 
the outside rail on one track to 2 ft. 
outside the outside rail on the other 
track. · 

The next speaker was R. C. Cram, 
engineer of surface roadway, Brooklyn 
Rapid Transit System, who spoke on 
track locations. 

TRACK LOCATlONS 

Mr. Cram said that the location of the 
various utilities in the public streets is 
becoming more and more a serious prob
lem for the· municipal engineer. In the 
large- cities the street rai lway is the 
only one which occupies the surface of 
the streets, the others being under
ground. The location of manhole heads 
in the streets complicates the railway's 
special trackwork. At one point in 
Brooklyn there are eleven such heads at 
one intersection. There is a need for 
closer co-operation between municipal 
and utility engineers in regard to loca
tion, and many cities are finding it 
desirable to set up special bureaus 
charged with the design and location of 
subsurface structures. 

More consideration might well be 
given to the possibility of constructing 
normal sized sanitary and storm sewers 
in two lines, one at each side of the 
street. The construction of all such 
sub-surface utilities prior to the con
struction of street railway tracks of 
permanent character is greatly to be 
desired. Otherwise, there is apt to be 
unnecessary digging up of the streets. 
The sidewalk spaces, also, might be 
more generally used for locating cer
tain utilities. There is some objection 
to this from the legal standpoint, but 
oh new streets these objections should 
not obtain. 

The central location of railway tracks 

in streets is considered by all competent 
authorities to be best for cities. On 
w:de thoroughfares parked spaces are 
desirable for the cars. On them better 
car sch-edules can be maintained and 
operation of cars is quiet. Railways 
can more conveniently maintain parks 
than paving, and the tendency to neg
lect the track is less when it is in such 
locations than where pavements must 
be opened for track repairs. Side loca
tion of tracks, although found in some 
cases, is not desirable from any stand
point. 

Where there are two lines of track in 
the center of the street, a drainage 
problem is presented since the crown or 
cross-section used· for streets without 
tracks should not be employed. The· 
plan sometimes followed of dropping 
the outside rail to conform to the crown 
is not desirable. It increases paving 
troubles and produces side thrust, with 
consequent wear on track, wheels and 
journals. 

A frequent source of trouble with 
tracks in central locations comes from 
the disturbance of the sub-grade due to 
settlement over cross-trenches made for 
service connections, etc. The railway 
has little control over such trenches, 
and undue expense to the railway on 
account of these trenches .can be avoided 
oniy through the co-operation of 
municipal and utility engineers. 

The influence of street widths upon 
the location of all utilities is marked. 
A minimum of 42 ft. is desirable. On 
the other hand, when roadways reach 
widths of 60 ft. there is temptation to 
owners of trucks to back them up to 
curbs and "hog" the available roadway. 

Whatever the width of the street, the 
track need not form an obstruction. It 
is only when street car traffic is very 
heavy on narrow ·streets that the rail
way use of the street can be said to 
restrict its use in any way. Even then 
the parked automobile is more of a 
nuisance than the street car. · 

The next address was on track speci
fications by H. H. George, engineer of 
maintenance of way Public Service 
Railway, Newark, N. J. Mr. George's 
remarks are abstracted below: 

TRACK SPECIFICATIONS 

Street railway engineers are con
fronted with many factors in the deter
mination of the type of track construc
tion most suitable for the conditions on 
their property. One factor is maximum 
weight of equipment and volume of 
traffic to be carried and another is the 
condition of the soil on which the track 
must be placed, and its ability to sup
port the loads. Soil which under 
natural conditions would be unsuitable 
for supporting a track structure may 
sometimes be made entirely satisfac
tory by rolling into the soil cinders, 

slag or crushed stone or, in the latter 
case, it may be that the run of the 
crusher will accomplish the best results 
rather than the use of a uniform sized 
ballast. Then again, conditions may be 
such that drainage of some kind or 
another should be resorted to. The 
existence of storm water sewers In the 
streets has a very large effect on the 
conditions of the sub-surface soil in 
many cases. 

The last important factor is that of 
economy, and it is in · meeting this re
quirement that the engineer is called 
upon to exercise his greatest ingenuity, 
and is largely responsible for the many 
different details of track construction 
in use by electric railway companies in 
this country today. One- engineer will 
advocate stone ballast. According to 
his ideas 6 in. of such ballast · should 
be placed under each tie. Another ·· 
engineer, while agreeing that stone 
ballast is the proper material to 
use, will say that 4 in. under the tie is 
sufficient. Still another engineer will 
say that just as satisfactory results are 
obtained by the use of gravel, crushed 
slag, or perhaps cinders for this pur
pose. Probably all three are obtaining 
satisfactory results, and it is here that 
local conditions play a very important 
part. In one locality crushed stone may 
be scarce, it may have to be hauled a 
long distance, while gravel is obtainable 
locally at a low. cost. In the other case 
it may be that good cinders are obtain
able whereas neither stone nor gravel 
is to be had at a reasonable cost. Or 
it may be that the natural soil condi
tion is such as to make it unnecessary 
to use any other than the natural soil 
for ballast. . 

In the matter of ties, some engineers 
specify white oak ties because they can 
still obtain them locally or within a 
reasonable distance of their property. 
But it would be out of the question to 
require ev~ry property to use white oak 
for this purpose, for it could not be 
obtained in sufficient quantities at any 
price. There are plenty of other woods 
which answer the purpose for electric 
railway track conditions equally as well 
at considerably less cost. Many other
wise inferior classes of woods are made 
entirely suitable for railway ties by the 
use of a proper preservative treatment. 

Tie plates may or may not be neces
sary or desirable. This depends entirely 
on the weight to be carried by each tie, 
and the compressive strength of the • 
wood at right angles to the fiber. If 
the rail base and the tie at the rail 
bearing point are wide enough to pro
vide a bearing area sufficient to keep 
the unit compressive strength within 
the proper working limits and prevent 
excessive cutting during the life of the 
tie, then tie plates are not necessary 
and they only increase the -cost. 
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As to the question of rails and joints, 
we are again confronted with a large 
assortment from which to choose. And 
the worst of all is the fact that the rail 
manufacturers are apparently willing 
to continue to make new sections as 
fast as a railway company with suffi
cient influence makes a request for one, 
sometimes making that company pay 
for the cost of the new rolls, and some
times absorbing this cost in its general 
manufacturing overhead. In many 
cases the differences between rails are 
so slight as to be hardly noticeable. 
Here again weight of equipment, vol
ume of traffic, design of wheel treads 
and flanges, as well as details of the 
rest of the track structure must enter 
into the discussion. 

Some street railway engineers advo
cate a rigid track structure, that is 
e:ther sted ties encased in concrete or 
some form of concrete beam support, 
while others advocate an elastic or 
resilient supporting structure for their 
rails. I have some very decided views 
on this subject but will not express 
them for it would open up a field for 
extended discussion which has no place 
at a conference of this kind. 

The point to which I have been 
endeavoring to lead throughout this 
discussion is the impracticability of 
preparing a definite specification for 
street railway track construction which 
is best for aH conditions. Neither is it 
desirable to set up two or three types 
as standard and say to the railway 
industry "use this type here, . or that 
type there." Such a specification or 
standard design would work an unnec
essary financial hardship on the largest 
percentage of street railway companies 
and would probably not give the best 
results to a great many others who 
were financially able to build in accord
ance with it. And not only must econ
omy in first cost be considered, but 
economy in subsequent maintenance as 
well. And last, there is still the fact 
to face that track wears out and must 
be replaced and it should be so designed 
as to permit the maximum salvage at 
the time of reconstruction. This is 
equally desirable in the case of pave
ment. Thus concrete pavement in the 
track space can be put down at a very 
reasonable figure, and when it is laid, 
it looks fine, but rails have a peculiar 
habit of breaking every once in a while, 
and the joints go bad and the concrete 
has to be taken up, and it is almost 
impossible to make a satisfactory re
pair job on concrete work. If a com
pany is trying to rebuild, the salvage 
value of concrete is practically nothing. 
As pavement is an item that is apt to 
be frequently disturbed, the cheapest in 
first cost is often the most expensive in 
the long run. 

Standard specifications for the mis
cellaneous materials entering into a 
track can and should be prepared, but 
to say that any given combination will 
result in the best track for all condi
tions would be about as ridiculous as to 
say that there is one best automobile or 
one best of anything else that is manu
factured by assembling a number of 
different units together. A track de-

sign that might prove entirely satis
factory with one type of pavement 
would probably be far from suitable 
with several others. The experience of 
others is a good guide as to what may 
be expected from any particular type 
of construction, but this experience 
should be determined from careful per
sonal observation and not from camou
flaged reports. Efforts along this line 
should be directed toward laying 
down the principles which should pref
erably be followed for various given 
conditions in order that the best results 
may be expected. 

Mr. George was followed by W. W. 
Wysor, chief engineer United Railways 
& Electric Company of Baltimore, who 
spoke on the design of street railway 
tracks. An abstract follows: 

DESIGN OF STREET RAILWAY TRACKS 

In designing street railway tracks, 
there are so many factors to be con
sidered that it is impossible to provide 
specifications that would govern in all 
conditions. Any specifications that are 
prepared, therefore, and which are 
meant to apply to the entire track 
structure, should be only very general 
in character. Once the particular type 
of construction is decided upon, more 
detailed specifications may be prepared; 
but, even then, local conditions must be 
considered, if we are to attain the best 
results from a structural as well as 
financial point of view. Some of the 
conditions that must be taken into 
a<'count in the decision as to the type 
of track to build are: 

Type, weight, etc., of equipment that 
will operate over the track. 

The kind and volume of vehicular 
traffic, other than street cars. 

Nature of underlying soil. 
Other structures in the street. 
Climatic conditions. 
Width of streets and character of 

paving used. 
Character of community served. 
Lastly, but by no means least, the 

financial condition of the concern re
sponsible for the railway. 

Manifestly, the light, cheap construc
tion, often found in small towns, would 
not be suitable for a busy metropolitan 
district, nor would the heavy, expensive 
track employed in the congested parts 
of big cities be justified in the country 
village. 

From a strictly railway point of view, 
the ideal type of track would be a tee
rail on private right-of-way, but that 
is obviously impossible. In down-town 
areas, the necessity of having the entire 
street available for vehicular traffic of 
all kinds makes it necessary to pave 
over the track area and hence to adopt 
some type of track structure suitable 
for such paving. Iri outlying districts, 
however, where width of streets will 
permit, it is desirable to maintain the 
track on a private way, with a drive
way on each side. This private way 
may be inclosed by a curb, hedge, grass 
p)ot, row of trees, etc., as the width of 
the street, character of community and 
individual taste may dictate. This type 
of construction permits higher speed, 
makes for greater safety, less noisy 

operation, and is less expensive in first 
cost as well as upkeep. 

On very wide boulevards, where there 
is a large volume of vehicular traffic, 
it may be desirable to enlarge upon this 
plan and provide three driveways by 
separating the tracks, and putting in 
a center driveway for high speed 
vehicles. 

But it is with tracks in paved streets 
that we are principally concerned at 
this time and, in dec;ding upon a type 
which will meet the particular require
ments, we should consider not only the 
first cost, but the cost of maintenance 
and replacement and the ease and fa
cility with which repairs and replace
ments may be made. Perhaps the ideal 
track would be one built along the 
highly scientific lines of the Deacon's 
masterpiece, the wonderful "One Horse 
Shay," where all parts were equally 
good and where a breakdown of one 
part before another was impossible; 
but it would be very embarrassing to 
have the tracks crumble to pieces about 
5:30 some busy afternoon. 

Let us now consider the influences 
which cause track to break down or 
wear out: 

1. The wear and tear of the cars 
themselves. 

2. The wear and tear of other street 
traffic. 

3. The presence of other structures 
in the street, which necessitates the fre
quent tearing up of the paving, thus 
impairing the track foundation. 

4. Climatic and weather conditions. 
5. Presence in the soil of substances 

which cause chemical, electrolytic or 
other destructive effects. 

That portion of the track structure 
which directly receives the wear of cars 
and vehicles is the rail and, assuming 
that we have chosen wisely and well in 
selecting the other materials that go 
to make up the entire track structure, 
the life of the track is determined by 
the rail. Therefore, we should select 
a rail which will give maximum life, 
as well as meet satisfactorily the local 
conditions. The rail should be heavy 
and stiff enough to withstand the 
shock of traffic without undue bending 
or vibration. Opinions vary greatly on 
the best type of rail, but, probably, all 
will agree that what might be required 
for one place would be unnecessarily 
expensive for some other locat;on; or 
that, where a so-called "girder" rail 
may be desirable in some streets, in 
others a tee-rail will answer every re
quirement equally as well and, at the 
same time, be more economical and 
more satisfactory from an ope1·ating 
point of view. 

For main streets, where improved 
paving is used, or for heavy traffic, 
where there may be unimproved pav
ing, the writer believes in heavy rail of 
whatever type, and that the compara
tively small added cost of a heavy over 
a light rail is more than justified in the 
longer life thus given to the track. 

That engineers differ on the design 
of rail or that local conditions require 
different treatment is attested by the 
large number of sections that have been 
rolled and still others that are being 
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added to the list from time to time. At 
least two of the more recent sections 
were designed to meet local conditions 
entirely. 

The next thing of importance is the 
selection of the proper method of join
ing the rails together, for, if the life 
of the track as a whole depends on the 
rails, the life of the rail in turn de
pends on the joints. Street railway 
engineers realized many years ago that 
the common form of bolted joints could 
not be depended on to give satisfactory 
service in paved streets, and their 
atter.tion has been turned toward some 
way of welding rails together, so as to, 
as far as possible, eliminate the joint. 

There are at present at least four 
well developed types of welded rail 
joints, all of which have met with con
siderable success. Railway engineers, 
however, are not content with the prog
ress that has been made in the art of 
welding rails together and are continu
ally seeking how they may improve 
upon the present methods or discover 
new methods. This is a very live sub
ject before the American Electric Rail
ways Engineering Association. 

Having selected the rail, it should be 
laid upon a foundation that will prop
erly support it throughout its life. Here, 
again, local conditions make it impos
sible to lay down any specific rules to 
govern all cases. Attempts have been 
made to eliminate the ties and support 
the rails directly on concrete beams or 
slabs, but none of these bas proved suc
cessful. The usual practice is to sup
port the rails on cross ties of wood or 
steel, laid on ballast of some sort, or, 
in some cases, on the natural soil where 
it is of such character as to justify this 
procedure. The ties· should be of such 
quality that they will not decay during 
the life of the rail and of sufficient size 
and density to prevent the rail cutting 
into them seriously. They may be 
assisted in this last respect by the use 
of tie plates. The foundation under the 
ties should be of sufficient stability to 
support the track, paving, and live 
loads without appreciable settlement or 
movement of ties, and of such character 
that it will not in the presence of water 
work into muck and permit a pumping 
action to be started. This sub-founda
tion should be self-drained, with ample 
provision for carrying the water to city 
sewers OJ: other suitable places of dis
posal, or else it should be so dense as to 
be impervious to water. Beyond this, 
it would seem needless to go. 

While some attempts have been made 
to build so-called "permanent" founda
tions, where it would only be necessary 
to renew the rails from time to time, I 
,do not believe they have been attended 
with much success, for streets are sub
ject to settlement, due to construction 
of numerous underground structures, 
-such as sewers, water, steam, gas pipes, 
-conduits, etc., and as a general proposi-
tion, when the time comes to renew the 
tracks, they must be given a general 
Tesurfacing and realigning. 

GENERAL DISCUSSION 

In the discussion of the papers by 
:Messrs. Griffin, Cram, George and 

Wysor, which was participated in gen
erally by those present, the importance 
of standardization of street widths was 
first emphasized. Much of the present 
difficulty, one speaker said, is because 
streets were not designed for present
day traffic. The importance of so de
signing track as to adapt it to the sub
soil was also emphasized, one speaker 
pointing out that the greatest wear in 
paving is along the tracks, particularly 
at crossings and rail joints. This is 
because the subsoil is not sufficiently 
stiff to sustain the travel at those 
points. The use of more ties and less 
ballasting might help. In locations 
where subsoil conditions are especially 
bad, some special arrangement should 
be made, such as the placing of a con
crete slab underneath at those points. 

Another speaker pointed out that in 
Philadelphia there are very numerous 
right angle crossings, involving great 
difficulty with paving. The trouble with 
the crossing is not so much with the 
joints as it is the impact due to the 
flange bearing of the wheels coming into 
action on the floor of the grooves. Put
ting a concrete slab underneath or in
casing the intersection in concrete does 
not help. 

Another speaker referred to the con
crete paving of tracks in Birmingham, 
where some track was so paved in 1908. 
This is in nearly perfect condition to
day. As to standardization of track he 
said that it is physically impossible to 
pick out one type that will meet all 
conditions. In New Orleans, for ex
ample, the subsoil is a black, gummy 
mass which actually flows. Under 
these circumstances some kind of a con
crete base must be used. The same 
speaker declared that the interests of 
the street railways, the city and the 
public are identical. Hence, the city 
and track engineers ought to work 
together, and not at cross-purposes as 
formerly. The greatest asset that the 
street railway can have is a satisfied 
public, hence its interest is in having 
good paving in the track are_a. This 
means good foundations and good 
joints, with tracks built for durability 
and not for cheapness. 

A speaker from Akron, Ohio, told 
about the laying out of Firestone Park, 
where the utilities were located so as to 
minimize street cutting. Even where a 
city resolves not to permit cutting of 
new paving for an extended period, 
leaks will develop or service connections 
will have to be changed, so that the 
utilities should be placed right at the 
start. In Akron a minimum width on 
double track streets of 56 ft. has been 
adopted, and for single track streets 
42 ft. This is to permit the passing of 
automobiles parked at the curbs. This 
speaker was favorably impressed by 
some light track construction noticed 
in Columbus, Ohio, where the track is 
laid with steel ties on a concrete mat. 
There is no adhesion between the mat 
and the concrete in which the ties are 
imbedded. 

Regarding the placin"g of utilities un
der the sidewalk, the speaker said that 
this had been done in Philadelphia to a 
great extent recently. He understood 

it to be the rule now that every one 
putting in a new sidewalk must reserve 
a certain amount of space for under
ground structures. As to the effect of 
rigid foundations on track stability, he 
cited an illustration from Philadelphia, 
where the track had to be laid on the 
concrete roof of the subway. This con
struction has been very substantial and 
has withstood the hammering at cross
ings. He thought that track engineers 
by this time ought to know what mass 
of concrete is sufficient to put upon a 
soil to re3ist the blows when cars cross 
frogs. 

Following the general discussion, 
E. J. Mcllraith, superintendent of 
buildings and structure, Philadelphia 
Rapid Transit Ccmpany, said that while 
some of the P. R. T. track standards 
are criticised as not being adequate, it 
must be recognized that factors are 
involved over which the railway has no 
control. For example, the natural soil 
in Philadelphia is in general rather 
sandy. Experience seems to show that 
in that soil, at least, a better track can 
be "kept up without a massive concrete 
substructure than with one. Last year 
several miles of track were renewed on 
streets where heavy concrete substruc
tures had been used. Here the track 
structure was from 1 to 5 in. below 
grade, and was difficult to renew. Even 
with concrete substructure, the concrete 
will settle because the street is con
stantly being ditched. All dirt hauled 
away in ditching leaves voids that must 
be filled by the settlement of the track. 

In Philade!phia the load per unit of 
soil area has a safe value. This is 
the criterion whether a street railway 
is being built or piers for a bridge. The 
load per square foot must be kept down 
and the moisture kept away. 

When streets are reconstructed there 
should be no difficulty in providing the 
necessary distribution of the load. This 
can be done by use of the proper quality 
and quantity of ballast, with the proper 
rail, or a special rail with close spacing 
of ties can be used, or again, the soil 
can be filled first with a lighter ma
terial, such as cinders or coarse gravel 
and then a concrete mat can be built 
around the ties. In some cases the 
coarse gravel can be used alone. 

At crossing intersections the founda
tion should not be too rigid. The yield
ing type of support is not desired, but 
a resilient foundation is best. 

Water will drain toward crossings, 
and it will filter through the paving. 
Thus, water must be accepted as inevi
table and a foundation provided that 
will not fail if it begins to yield. The 
trouble in Philadelphia is not due to the 
foundation alone, but to the fact that 
the water takes away the cross-rail 
support itself. 

What is true with foundations is also 
true with paving. In this connection it 
should be remembered that the hammer 
blows which come on the foundations of 
a street railway crossing from heavy 
rubber tired vehicles going over them 
at high speed are more severe than 
those which come from the. street rail
way car bumping over the intersections, 
although the noise is not so great. Most 
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of the troubles at crossings can be laid 
at the door of the very heavy truck. At 
this point the speaker pointed out that 
some paving put in on Chestnut Street, 
Philadelphia, last year, is failing at the 
crossings, but not at the foundation 
shoulders. This seems to indicate that, 
as the hammer blows of vehicles are on 
the shoulders as well as the intersec
tions, the former should show failure 
as well as the latter. 

Prof. S. H. Stephenson of Rutgers 

College pointed out that it ought to be 
possible to make tests of rail joints in 
the laboratory because a long time is 
required for tests in service in the 
street. Several college laboratories are 
working along other lines of track 
testing. Referring to the hammer blow 
or impact on track, he said that this 
blow from heavy trucks amounts to 
from four to as high as seven times the 
static load, depending upon the charac
ter of the street. Laboratories ought 

to be able to help in determining con
ditions to reduce this impact. 

As to the hammer blow, another 
speaker said that the blow on a con
crete base at a joint where the rails are 
out of surface about Ii in. produced by 
the four wheels of a city car moving at 
20 m.p.h. is about 200 ft.-lb. This is 
for a 37,000-lb. car with a normal load 
of passengers. 

The other sessions of this conference 
will be reported in later issues. 

Important Papers Presented at Brussels Convention 
Wide Range of Topics Covered at the Eighteenth International Con
gress Under the Auspices of the Union Internationale de Tramways, de 
Chemins de Fer d'lnteret Local et de Transports Publics Automobiles 

T
EN papers were scheduled for 
presentation at the meeting of the 
Union Internationale de Tram

ways, held at Brussels, during the first 
week of October. A list of these was 
printed in the issue of the Electric 
Railway Journal for Sept. 2, page 329. 
An abstract of the paper by · C. J. 
Spencer, general manager London 
Group of Tramways, was given in the 
issue for Oct. 14, page 641. Abstracts 
of others of the papers follow. A 
report of the discussion will be given 
in a later issue. 

ELECTRIFICATION OF SHORT RAILWAYS 

A. Pirard, manager Societe Ano
nyme d'Enterprise generale. de Tra
vaux de Liege, read a paper on the 
system of electric power to use on 
short-line electric railways. He said 
that the system could be determined 
roughly by means of the formula 

D = aC + Kt~, in which D repre-
nn 

sents the annual cost for energy, C 
the capital invested in generating and 
distributing equipment and motors; a, 
rate of interest and amortization on C; 
K, energy consumption in watt-hours 
per ton-kilometer measured at the loco
motive or car, n the line efficiency, n' 
the transformer and substations effi
ciency, p the cost per kilowatt-hour at 
the point of purchase, and t the num
ber of ton-kilometers per year. This 
formula does not take into considera
tion the expenses of transportation em
ployees or of substation or line main
tenance, rolling stock, etc., which are 
largely the same for all systems of 
electrification though slightly less for 
direct current. 

Of these factors, t and p are con
stant, and K is from 5 per cent to 10 
per cent less for direct current. The 
t erms C, n and n' are affected by the 
following considerations, whatever the 
system used: 

1. When the length of line is such 
that only one substatfon would be re
quired, the term C is very nearly the 
same for direct current or single phase, 
since the higher cost for copper with 

direct current is balanced by the higher 
cost for insulation with single phase. 
The term n is also about the same for 
both systems. The term 11' depends on 
the manner of transforming the energy. 
If motor-generators are used it is about 
the same, but it becomes more favor
able for direct current where rotaries 
or mercury arc electrifiers are used. 
The advantage of direct current also is 
greater as the size of the terms t and p 
become more important. The necessity 
of obtaining a high value for n' will be 
often, in the same system, one of the 
elements of a choice of voltage, since 
to obtain the same value for n' the 
zone served by one substation would 
have to be larger as the trains are 
heavier and their spacings greater. 

2. Where the system has several 
substations there are two cases to con
sider, namely, (a) where the term tp 
is very important and (b) where the 
term· ilC is predominant. 
. Where no special equipment is neces
sary to overcome the effects of induc
tion in neighboring telephone or tele
graph lines, the term C is considerably 
less for the single-phase system, and 
it is the second term tp on which the 
choice of the system will depend. If 
tp is very large, since the value of K 
is less with direct current and the 
divisor nn' approximates unity, the 
t Ktp .. h . erm nn'.' m t e case of direct current, 

is able to counterbalance the increase 
in the term aC and give advantage to 
direct current. If tp is not large, the 
advantage of the high efficiency is not 
sufficient to compensate for the increase 
in first cost and the advantages ,vith 
direct current. 

To resume, for those countries where 
the general system of distribution of 
energy is three-phase, at a frequency 
of more than 25 cycles, high-tension 
direct-current is preferable when ( 1) 
the system is not of great extent or 
(2) in a system of considerable extent 
when (a) the price per kilowatt-hour 
i:; high or the ·traffic is heavy, and 
(3) when the public authorities are 
very strict ·in regard to induction on 

neighboring telephone lines. On the 
other hand, the single-phase system is 
preferable in systems of great extent 
where the cost per kilowatt-hour is low 
and traffic scanty, and where electri
fication nevcrthe'.ess is desirable be
cause of the high cost of coal and its 
large consumption on heavy grades. 

MOTOR OMNIBUS SERVICES IN LONDON 

A paper with the title "Organization 
of Motor Omnibus Services in a Great 
City" was read by H. E. Blain, assist
ant managing director London Under
ground Railways and London General 
Omnibus Company Group. 

w ASHTNG A LoNDON Bus BY MEANS OF A 
SPRAYING )[ACHINE 

The omnibus company, he said, pro
vides street passenger carrying facilities 
within a 30-mile radius in every direc
tion, taking Charing Cross, London, as 
a center. It is at present operating 149 
routes, with a route mileage of 1.992, 
employing 3,090 vehicles and more than 
21,000 employees. The longest route 
is nearly 29 miles. During 1921 
more than 668,000.000 passengers were 
carried and 98,745,000 bus-mi!es run. 
The operating receipts were nearly 
$42,000,000 (at par of exchange). 
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These bus facilities are furnished 
from thirty-two garages, and there is 
also a central employment and training 
school. The Londoner likes the double
deck vehicles, due to his preference for 
obtaining the maximum of fresh air 
while traveling. There is no covering 
over the top deck of any London omni
bus. The latest type of bus carries 
twenty-four passengers inside and 
twenty-eight outside. There are 312 
of these now in operation and the num
ber will shortly be increased to 900. 

The garages were originally made 
self-contained as regards cleaning, re
pairing and overhauling of vehicles. 
Now all large repair work is done at 
a central point. The garages have the 
following distinctive features: Each is 
divided into two sections, engineering 
and operating. The former, set aside 
to deal with the dock overhauling, is 
equipped with such machines as a 
small lathe, sensitive drill, screw press, 
etc., and a staff which deals with the 
vehicles kept in from three to six hours 
each day. There is a garage foreman 
who is responsible for the dock over
hauls and for turning out the omni
buses daily in a fit and safe condition. 
On the operating side, output assistants 
deal with the allocation of drivers' and 
conductors' duties, and depot cashiers 
deal with the daily receipts: In many 
of the garages, institute and mess 
rooms have been provided with billiard 
and rest facilities. 

out to a termiRal point in a suburb on 
the other side. Loading diagrams are 
used to show graphically the character
istics of the traffic, and careful check 
is kept on the relative efficiencies of 
successive schedules by the use of a 
'"~chedule comparison card." 

The London omnibus fare system is 
based on mileage and the average 
charge per mile in 1921 was just below 
1 penny (2 cents). 

Mr. Blain's paper was illustrated by 
means of charts in colors showing the 
details of the ways in which the varl
<'US ,;,perating pr'Jb1l'ms are ~olved. 

PRESENT STATUS OF THE RAIL CAR 

The accomplishments in the line of 
self-propelled rail cars for short ,rail-

fuels, such as heavy oil or possibly gas 
produced on the car. Steps have been 
taken in this direction. In countries 
which do not produce gasoline, it is im
portant to utilize fuels which are 
widely available. 

Mr. Decroes explained that a ques
tiormaire had been sent to 200 railways 
in the attempt to secure the informa
tion on this subject, but with meager 
results. He, however, gave a general 
resume of the practice in different 
countries. For example, in England 
the gasoline-bus and, more recently, the 
trolley bus have been,, widely used. 
There are few short railways like those 
on the continent and rail cars are not 
us€d. In Belgium experiments are 
being made with the Pieper rail car. 

Each garage has a staff of men 
specially engaged in the adjustm~nt 
and tuning up of engines. They de
vote their attention to the six omni
buses whose fuel consumption is shown 
on the daily chart to be the worst. LATEST TYPE OF LoNDON Bus, OF \VHICH NINE HUNDRED WILL SOON BE IN USE 

The central overhaul works cover 31 
acres and are di~ided into two parts: ways .were covered in a paper by 
Body building,_ repair and paint shops J. Decroes, Brussels. He touched lightly 
covering about.half the total space; the on the subject of steam and storage 
chassis overhaul section, stores and battery. cars .. The former has no advan
au~iliary departments,. such as r.nil!- tage_ over the steam locomotive, he said, 
wright toolroom, electrical and exper1- while the latter has a limited field. 
men!al sections. From_ the_ moment ?n_ ~ -.On - the other . band, Mr. Decroes 
ommb_us to be overhauled _enters the pointed out, the gasoline vehicle has 
gate _it goes t~rough ~ series of _con- demonstriited its reliability on roads 
secutiv~ operations which progressively and has a place in rail transportation. 
deal with the re_moval and overhaul of It permits the furnishing on short rail
the body, the d1s.sembl_Y and reassem- ways of service which cannot be profit
bly of_ the chassis umts and the r~- ably supplied by steam locomotives. Its 
mountmg of the body ready for reh- use results in lower operating costs 
censing._ The re-er~ction of the chassis through elimination of firemen and in 
proceeds on a movmg platforJll 220 ft. some cases of conductors-that is, where 
Ieng by 8 ft. wide which moves at floor the driver can collect the fares. Fuel 
level at a speed of 14 i_n. per minute. cost is reduced and that for water is 

The works include an experimental eliminated: There are also the follow
and research departp-tent, and a la~ora- ing: reduced · wear on tracks, elimina
tory for the analysis of all classes of tion of smoke and flexibility of speed 
fuels and oils, and for the testing of control. 
samples of any material. Two types of transmission for rail 

Great care is taken in selecting and cars are available electric and mechani
tralning the 'right type of personnel for cal. The former 'has the advantage of 
the c?mpany. Drivers take a_ training the absence of the speed-changing gear, 
C?Vermg an average period of twenty- but offsetting this are greater weight, 
eight days and conductors one of about higher cost and lower transmission effi
fourteen days. ciency. · However, when the power to be 

Great care is also taken in selecting transmitted is large, the electric trans
and working routes. Long routes have mission seems to be preferable. The 
been found advantageous, and it is the 250-hp .. Diesel-electric cars used on 
custom to operate service from a resi.: Swedish railways furnish an example.* 
dential suburb on the outside of London The extension of the use of this type of 
right through the center portion and car depends on ·the availability of cheap 

Several manufacturers in that country 
are developing cars. 

In Canada and the United States the 
heavy cars have not given the desired 
results. Recently several railroads 
have put into commission light cars 
seating twenty : to thirty persons. The 
cars seating twenty, used in the vicinity 
of Montreal, have made more than 12 
miles to the gallon and operated at a 
cost of about 12 cents per mile. The 
operation is said to have been satis
factory. 

In France the rail car which· has at
tracted most attention is the small one 
used on the meter-gage Deux-Sevres 
line.t The weight of this vehicle empty 
is but 5,000 lb., and it will carry from 
eighteen to twenty passengers comfort
ably, or thirty as a maximum. It is 
driven by an 18-hp. engine and the 
operating cost is about 21 cents per 
mile. The State Railways is also 
experimenting with rail cars with en
couraging results. A car weighing 7 
tons. was recently tried out on the line 
between Les Mureaux and Versailles. 
The Mosines-Berliet Company, which 
has bad much experience with gasoline 
tractors, etc., has tested out a rail car 
between East Lyons and Aoste-St. 
Genise ( 45_ miles) where speeds of 28 

•see Issue ot this paper tor Aug. 5, 1922, 
page 193. · 

' tSee issue ot this paper for March 25, 
1922, page 51 3. 
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m.p.h. on the outgoing and 2H m.p.h. 
on the return trip were made, with an 
average mileage of 8 per gallon. A 
30-ton load was hauled on the return 
trip. The Dion-Bouton Company has 
also constructed a light car which was 
tried out between Toury and Pithiviers 
in the Loiret Department. This has an 
electric drive and weighs, equipped, 
about 12,000 lb. The gasoline con
sumption was such as to give a mileage 
,of 11 per gallon. 

The above are selected from the ex
·amples given by Mr. Decroes, several 
more being giv'<n in the original paper. 
Based on these examples and the gen
·eral study of the subject, he concludes 
about as follows: 

If on a short railway, traffic on 
certain trains is light, or if new trains 
must be added to supply a light service 
demand, the use of rail car.s may well 
be considered. 

The number of such vehicles in use at 
present is too small and the period of 
their use too short to warrant close 
.estimates of results to be expected in a 
given case. However, the results 
:obtained prove that the operation of 
rail cars for light traffic costs less than 
;steam locomotive operation. 

While awaiting the result of longer 
exper:ence with these vehicles to per
mit the best mechanical arrangement of 
their parts, the gasoline bus can be 
·used as a guide in the design of 
.rail cars. 

Finally, it is possible that the studies 
under way looking toward the utiliza
tion of heavy oil, anthracite, etc., on 
rail cars may ultimately result in a 
m•w form of economical transportation. 

THE MERCURY-VAPOR CONVERTER 
FOR TRAMWAYS 

M. A. Odermatt, engineer with 
:Brown, Boveri & Company, Baden, 
Switzerland, pres~nted an elaborate 
paper covering both the theory and 
.Practical application of the mercury
vapor converter on tramway systems. 
The invention of this device he consid
,ered one of the most important in the 
.domain of modern electric technique. It 
is adapted to electric railway power 
,supply on account of its econcmy and 
simplicity as compared with motor
generators and rotary converters. The 
mercury-vapor converter is, said Mr. 
-Odermatt, the ideal converter, convert
ing alternating current to direct cur
rent quietly and without the intermedi
.ary of revolving parts, its characteris
tics being such as to compare advan
tageously with those of the static trans
former for alternating current. He 
then took up the fundamental theory of 
the device, following this with descrip
tions of the equipment made by his 
.company. 

This apparatus is made of sheet steel, 
consisting of two closed cylinders. The 
larger of these, which is located at the 
bottom of the apparatus, is the working 
cylinder, containing the electrodes. The 
other, placed above, is the condensing 
.cylinder. The working cylinder con
tains at the bottom the cathode, con
,5'sting of an insulated pool of mercury. 
Two sets of anodes are suspended from 

g 

CROSS-SECTION OF MERCURY 
VAPOR CONVERTER 

ct-Startlng anode. 
b-Cooling Jacket. 
c-Condcnsing cylinder. 
d-Cover of main cylinder. 
<-:\1aln cylinder. 
/-:I-lain anode. 
!1-Ulrectlng envelope around anode. 
h-Arc deHector. 
i-1\lercury cathode. 
k-Starting terminal. 
!-Exciting anode. 

the top of the working cylinder, one 
set being the principal anodes and the 
other the exciting anodes. There are 
six anodes, each consisting of a cylin
der of polished steel. 

The anode is surrounded by an iron 
cylinder which directs the electric arc 
toward the cathode. The principal cyf
inder and the condensing cylinder are 
surrounded by a refrigerating envelope. 
The joints are packed in mercury and a 
pump is used to maintain a vacuum in 
the cylinders. 

As compared with other forms 01 

converter, the mercury vapor type is 
superior in that the efficiency is the 
same for all loads and the efficie:1cy 
increases with increase in voltage. The 
advantages of this type can be sum
marized somewhat as follows: 

1. High effic:ency, regardless of 
load. 

2. Simplicity in starting and in 
supervision. 

3. Minimum of wear and tear, due 
to absence of rotating parts, and with 
a consequent low maintenance cost. 

4. Insensibility to momentary over
loads and short circu'.ts. 

5. Lightness, with consequent sim
pJ;city in foundations and in apparatus 
for handling. 

6. Simplicity of accompanying appa
ratus. 

7. Noiselessness of operation. 

Brown, Bovcri & Company have in
stalled or have under construction 190 
installations of mercury-vapor con
verters, involving 3!)0 units and about 
102,000 kw. The first tramwav instal
lation was made in 1915 in a s;bstation 
at Schlieren near Zurich. 

The substation of the Lausanne 
Tramways at Mezieres is notable on 
account of the great overload which it 
carries. A single converter provides 
service for an 11-mile line from Lau
sanne to Moudon. The profile of this 
line is such as to produce violent fluc
tuations in current. The equipment was 
installed in 1917 and produces a savmg 
about 30 per cent over motor-gener
ators. 

All of the tramway service in the 
city of Berne is furn:shed from a sub-

MONDI.JOU SUBSTATION, CONTAINING THREE l\IERCURY-VAPOR CONVERTERS. TOTAL 
CAPACITY 800 Kw., AT 3,100 VOLTS, A.C., 520 VOLTS, D.C. 
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station at Monbijou, commissioned in 
1919. It has operated so well that it 
has not yet been necessary to touch any 
one of the three cylinders which it con
tains. During the peak load from noon 
to 2 p.m. the mercury equipment is 
reinforced with motor-generator groups 
operating in parallel. 

The most important installation in 
Great Britain is that furnished this 
vear for the tramways in Glasgow. It 
~omprises three converter cylinders, of 
a total capacity of 1,400 kw. at a volt
age of 520. A 2,200-kw. outfit is being 
installed in Rotterdam, and the first 
converter in Belgium will be installed 
this fall to feed the tramways of Liege. 

Mr. Odermatt mentioned a number of 
other important installations of mer
cury vapor converters in tramway and 
railway service. 

APPLICATION OF ELECTRIC AND OTHER 
WELDING ON THE TRACK AND IN THE 

SHOPS OF ELECTRIC RAILWAYS 

In a paper of considerable length on 
this subject, M. E. d'Hoop, of the Brus
sels Tramways, gave a resume of the 
practice of electric railways, with par
ticular reference to the procedure fol
lowed in the United States. In this 
paper he credited the Electric Railway 
Journal with much of tbe information 
on United States practice. He said that 
the introduction of electric welding in 
Belgium is so recent that there is not 
yet much experience to relate. How
eYer, his studies of the subject had 
opened up so wide a horizon that he 
was pleased to give the Brussels con
ference the results. After describing 
briefly the practice in Detroit, Milwau
kee, Baltimore and elsewhere, Mr. 
d'Hoop said that in the United States, 
in case of welding of new track, the 
rails are furnished with but one bolt 
hole at each end and the bolts are 
removed after welding. This, he thinks, 
will become general practice. 

The Liege Tramways, Mr. d'Hoop 
stated, have developed a novel form of 
welded joint which does not require fish 
plates. The rails are first carefully 
aligned and the ends are forced slightly 
apart by means of a wedge driven be
tween the heads. With a carbon arc, 
the bases and lower part of the webs 
are cut away to leave a space of about 
0.8 in. A steel plate is then placed 
under the rail bases, bridging over the 
space, and being held temporarily in 
position by means of wedges. The space 
is then filled in by welding, the metal 
being allowed to protrude to form a 
swelling. The rail heads are then 
welded together and the surface is filled 
in as necessary. This joint requires 
about 5~ lb. of welding metal and about 
two hours of time to make. The cost 
is about 35 francs. The advantages 
claimed for this joint are flexibility 
and low cost. 

Mr. d'Hoop discussed in some detail 
the subject of electrodes, referring to 
the three types: bare electrodes, elec
trodes coated with a flux which also 
acts as a guide for the arc, and elec
trodes consisting of a soft core sur
rounded with the particular alloying 
materials required. The bare electrodes 

are cheap and are in general use in the 
United States and England. They are 
more difficult to use than the others and 
produce a less stable arc. The second 
type of electrode is used largely in Ger
many. The flux coating guides the arc 
and also facilitates the welding. Elec
trodes of the third type a re at present 
expensive. 

Mr. d'Hoop closed the first part of 
his paper with brief descriptions of the 
cast-weld, thermit and ga s-weld joints, 
and then took up arc welding in the 
shops. He mentioned the ease with 
which repairs to motor shells, wheels, 
etc., can be made, and cited the practice 
of the government railways of Sydney 
in constructing trucks with the aid of 
welding and without rivets. Another 
case was a motor shell broken in twelve 
pieces, which was repaired in Albany, 
N. Y., by welding. He expressed belief 
in the future development of rail-tire 
welding, quoting the Indianapolis & 
Eastern Traction Company and the 
Spokane & Inland Empire Railroad as 
examples of roads on which this work 
had been done successfully. He fore
saw a radical change in the future in 
the work of maintaining wheels, due to 
the development of this process, and 
referred to the automatic welding ma
chine of the General Electric Company. 

Mr. d'Hoop closed his paper with 
these conclusions: 

The process of arc welding possesses 
considerable advantages over most pre
ceding processes, above all in the repair 
of broken parts and the rehabilitation 
of used pieces. It enables work to be 
done which would be impossible by 
other means. It is an important source 
of economy in construction and oper
ation. 

There is a field for arc welding in 
the shops as well as in connection with· 
the track. 

It is necessary to use materials ap
propriate to the work in welding. 
Further, success depends on the skill 
of the welders. To remedy the difficulty 
of recruiting and developing good 
welders, it is suggested that profes
sional schools create special sections for 
the instruction of arc welders. Large 
companies could have schools in their 
own works. 

It is desirable that the art of welding 
be recognized and the processes stand
ardized, so that its cost may be included 
accurately in estimates. 

AUTOMATIC SUBSTATION SITUATION 
SUMMARIZED 

An elaborate report on automatic sub
stations, prepared by L. C. Sekutowicz, 
director of technical service of the 
Lyons Tramways, was presented in 
abstract. The report considered in 
pal'ticular the General Electric, West
inghouse and Brown-Boveri systems of 
automatic control. The essential oper
ating features covered were: Starting, 
synchronizing, determining correct po
larity, regulation of voltage and stop
ping; eventually starting, connecting 
and stopping a second machine. The 
author pointed out that the rotary con
verter must be protected on the alter
nating-current side from short circuits, 

failure of power and lack of symmetry 
in the three-phase circuit or inversion 
of phases and on the direct current side 
against short circuits, overloads and re
verse cur rent. 

The most delicate operation involved 
is assuring the correct polarity. The 
General Electric Company uses for this 
purpose an exciter, and for extra reli
ability controls the operation through 
a polarized relay. The Westinghouse 
Company uses self-excitation and veri
fies the polarity by means of a small 
polarized motor, of which the armature 
is connected to the brushes and, revolv
ing in one direction or the other, con
trols the excitation. The Brown-Boveri 
Company uses a relay known as a "po~ 
larizer," which interrupts the excitation 
if the polarity is wrong so as to permit 
the converter to slip a pole. 

The report then went into detail re
garding the ways in which the several 
functions of the control apparatus are 
performed, which are familiar to read
ers of the Electric Railway Journal. 
The principal systems were described 
in detail. The following advantages of 
automatic control were listed in the 
paper: 

1. Elimination of the personal equa
tion in substation operation. 

2. Economy in operation. 
3. Savings due to elimination of 

light-load and no-load losses. 
4. Reduction in' cost of feeders and 

facility for increasing transmission 
capacity by the addition of new sub
stations. 

5. Improved reliability of operation 
due to the several protective devices 
included in the plan of automatic 
operation. These include high-tension 
protection, limitation of overload and 
instantaneous suppression of short cir
cuits. 

The paper concluded with an expres
sion of regret that the prices of auto
matic control equipment and of mercury 
vapor converters are too high to permit 
rapid extension under present condi
tions in Europe. At the same time it 
is hoped that conditions will change 
rapidly so that utilization of these im
provements will be possible. 

In the preparation of this report the 
committee prepared a questionnaire rel
ative to the automatic substation. The 
questions were framed so as to bring 
out information regarding automatic 
electric railway substations in Europe, 
opinions as to the extent to which the 
control cou'd be used on different sys
tems, opinions as to the desirability of 
using remote control, savings in oper
ating costs likely to occur with auto
matic substations, ideas as to the value 
of the general load dispatcher, extent 
to which automatic protective devices 
have been used in manual substa
tions, etc. 

Wisconsin Utilities Association 

T HE 1923 convention of the Wis
consin Utilities Association will be 

held in Milwaukee at the Hotel Pfister 
on March 22-23. Further details will 
be announced later. 
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European Electric Railway Financial Conditions* 
A Consideration of the Increases in Expenses 
of Tramways, Interurban Railways and Motor 
Buses as Compared with Pre-War Conditions 

BY M. A. MARJAGE 
Operating Manager of the Soci«;t«; de Transports en Commun de la R~glon Parls1enne 

X THE RESULT of an inquiry on 
financial conditions of electric 
railways in Europe in the coun

tries included in the membership of 
the Union, 108 replies were re
ceived, representing about 30 per 
cent of the number of those ad
dressed. The class of enterprises and 
the countries included are shown in 
Table I. The chief data sought were 
increases in the number of passengers 
carried per car-kilometer, increases in 
operating costs per car-kilometer, and 
changes in fares. 

In general the length of lines has not 
increased since before the war except 
in a few special cases, as in Cherbourg, 
in France, for example. There has, 
however, been a considerable increase 
in passengers per car-kilometer ( car
mile). This is shown in Table II, which 
also shows (1) that the increase has 
been greater in the countries which 
were engaged in the war than in those 
which remained neutral, and (2) that 
different systems in the same country 
show quite a range of increase. Thus, 
in France the percentage increased 

• Abstract or paper presented at the con
vention of the Union Internationale de 
Tramways. de Chem1ns de fer d'lnt~r<!t 
local et de Transports publics Automobiles, 
Brussels, Oct. 2 to 6. 

varies from 14 to 86 per cent, while the 
average is 28 per cent. The variations 
generally can be explained through a 
variation in the business activity of the 
different cities, while the increase is 
caused in the inability of the systems, 
because of their financial condition, to 
increase their service with the increased 
traffic. 

Fares were raised but not as rapidly 
as the cost of operation nor to the same 

TABLE I-REPLIES TO INQUIRY 

Tram- Inter-

Belgium ................. . 
Denmark .••....... , .... . . 
England ..•............. . . 
France ..............•. ... 
Holland ............. .. . .•. 
Italy ..••.••.......•...•. . 

~~~';;f·.·.·.·.·.::::::::: :::: 
Spain .•.............. . ,. 
Sweden .......... . ... ... . 
Switzerland ......•.... .... 

ways 
2 
2 
4 

H 
2 
1 
1 
1 
2 
2 
6 

urbans 
2 

j9 
1 
4 

"i, 

Dus 
LinN 

"i 
6 

. i 

Total of each kind.. . . . . . 67 32 9 
Total number of replies: 108. or about 30 per cent of 

the number of inquiries sent out. 

extent. This is shown in Fig. 1. As 
\\;11 be seen, the average increase in 
fares has lagged behind the increase in 
expenses, and has not yet caught up 
with the expenses except in Switzerland 

TABLE 11-NU:'IIBER OF PASSENGERS PER CAR-KILO:'IIETER AND PER CENT OF INCREASE 
COMPARED WITH 1913 

Belgium Soci6t6 des Chem ins de fer Economiques...... . . . . . . .. 
Bru11Sels tramways ......•. ..... ...•. ..... .......... 

Denmark Copenhagen tramways ... .... : ... .. .. , ......... .... . 
Great Britain London tramways ....... ...... . ... . ............. .. . 

France 

Holland 
Poland 
Spain 
Sweden 
Switzerland 

400 

~ 

300 

Glasgow tramways . . •. . . ...•..... ,, .•.......... . . .. 
General average .. ... .. . . ........................ .. . 
Perpignan system .. ............................. • . . 
Cannes tramways .• ............................... . 
Strasbourg tramways ......... , ................... . . 
Paris system ... . .... ............................. . . 
Amsterdam tramways ................... , ........ . 
Warsaw tramways .. ........... , ...............• .. 
Barcelona tramways .... ..............•..•........ .. 
:'llalmo tramways ..... .......................... .. , 
Daael tramways ...... ,.... . ....•........ ... 

d-Decrease. 

i' r-- ..... 
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~Actual--~ 
1913 1920 1921 

4 5 5 
3,4 4.3 4.3 
4. 4, 48 4 . 4 
5.5 7 .5 7 . 2 
8. 57 10.34 9.92 
3.994 5.093 5.156 
3.24 6.05 6.08 
2.8 3.2 3.2 
3 4 4 
6.25 8.03 7. 21 
2.71 4.38 4 . 67 
5.81 11 .32 8.54 
5.8 10.1 11.8 
3.4 4.6 4.5 
4.71 4.62 4.49 

I I 

Per Cent of 
IncreSRe 

1920 1921 
25 25 
26 26 
20 10 
36 30 
20 15 
27 29 
86 86 
14 14 
33 33 
28 15 
61 72 
95 46 
74 93 
35 35 • 

d2 d5 
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F'IO. 1-PERCENTAOE•l~CREASE lN FARES COl\lPARED WITH INCREASE IN RECEIPTS AXD 
EXPENSES PER CAR-KILOMETER (OR CAR-MILE) 

and Denmark (Fig. 1) or with cost of 
living or wholesale prices, except in 
Denmark (Fig. 3). 

Table III gives the percentage in
crease in receipts per passenger and in 
fares. Here also it will be seen that 
generally in the belligerent countries 
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,'to. 2-PER CEXT INCREASE 1;,; COAL COST 

the percentage increase in receipts per 
passenger carried has not kept pace 
with the percentage increases in fares, 
while in the neutral countries the per
centage increase in receipts per pas
senger has generally been equal to or 
greater than the percentage increase 
in fares. The only explanation for this 
discrepancy in the countries engaged in 
the war is that certain fares, work-

TABLE Ill-PER CENT OF INCRE.~SE AS 
COMPARED WITH 1913 

Relgium ..... .' 
Denmark .... . 
England ..... . 
France ...... . 
IJollsnd ..... . 
Italy ........• 
N orv.·ay ..... . 
Spain ....... , 
S"·eden ... . 
Switzerland .. , 

In Receipta 
p~r Pa...-..senger 

1920 1921 
86 I. 02 
96 I. 09 
54 61 

1.04 1.31 
1.09 1.32 

97 83 
1.16 1.49 

52 58 
97 . 22 
85 97 

~In Fares------
1920 1921 

l00to'200 l00to200 
I 00 to: 200 I 00 to 200 
100 100 
ISO to 200 ISO to 200 
50 70 

250 250 
100 100 

I00to iso iO0to i50 
50tol00 50to. l00 

TABLE lV-PERCENTAGE INCREASE IN 
OPERATING EXPENSES PER CAH

KILO:'IIETER CO:.\IPARED WITII 1913 

Belgium ...•.•....... 
Denmark ............. . ...... . 
France ............... , •...•.• 
Holland ..•.. , ............... . 

1920 
275 
215 
339. 5 
106 6 

1921 
352 
175 
316.4 
II 0 
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TABLE Y-DAILY WAGE.<; IN \'ARIOIJS COCNTRIES WITH PEil CENT INCREASE CO.\JP.-\IlED WITH 1913 

Belgium Spain 
France (outside 

England England Paris District) Franee (Paris District) S"itzerland 
(Pence) (Belgian Francs) (P<Setas) (French Francs) (French Francs) (S\\-iss Franes) 

Per Cent Per Cent Per Cent Per Cent Per Cent 
Wages Increase Wages Increase "'agea Increase Wagea 

Per Cent 
Increase Wages Increase "'agea Increase 

1913 69 j30 4.36 
240 

6.33 70 4.61 .... 6. 972 
i40 

7 . ◄ 82 ·so lotormen ......... 1920 161 15.00 I 1.00 14.86 220 23. 993 13. 71 
1921 146 110 18.90 330 10.00 50 15.66 260 25.H0 260 )◄, 34 90 
1913 49 200 ◄ .12 

250 
◄. 17 80 4.50 

ioo 7 .039 j90 7.10 ·so Conductors ........ 1920 150 14.70 7.50 13.64 20. 709 13. 26 
1921 138 180 18. 65 350 7. 16 70 14.37 220 22. 075 210 )5. 03 110 
1913 75 iio 5.30 ho ◄ .53 80 5.63 iso 7. 8 JI 

200 
9.55 ·so 1920 165 17.70 8.50 16 23. 710 17. 30 Inspectors ......... 

1921 163 120 21. 70 310 8.33 80 16.80 190 24. 974 210 18.21 90 
1913 63 j4i) 4.35 3ji) 4.58 5. 16 5. 25 to 9.50 

19oi.i,'130 
6 . 85 

1920 155 17. 95 7. 19 30 16.06 210 15.20to 22 14. 77 110 Repair a bop men .... 
1921 146 130 20.26 360 7 .64 60 16 .5 1 220 16.24 to 23.84 200to 150 I 5. 41 120 

men's fares and commutation tickets, 
for example, were not increased in pro
tion to the single fares. 

The operating expenses of the tram
way systems in Europe have increased 
because of the higher wages and cost 
of coal and other materials. Table IV 
gives these figures for four countries in 
percentage increase per car-kilometer 

TABLE \·I-PERCENTAGE INCREASE IN THE 
COST OF COAL AS COMPARED WITH 

THE 1913 PRICE 

Belgium .................. . .... . 
Denmark ....•.................. 

ngland ....................... . 
anct" ...............•.....•..• 
olland ....................... . 

::Spain. . ............. . 

1920 
390 
763 
182 
890 
690 
377 

TABLE VII-PRICE INDICES 

1913 
Jgium........... .. . . JOO 
nruark... ... .. . .. . .. JOO 
gland............... JOO 
ance........ •. .. .. .. 100 
lland........ ....... JOO 
ly...... ...... ...... JOO 
rway ............... 100 
·n..... .. . . . . . . . . . . 100 

·eden... .. .. . . .. .. . 100 
'tzcrland ........... . 100 

1920 

140 
314 
509 
281 
624 
377 
221 
359 

1921 
369 
151 
139 
450 
374 
190 

1921 
368 
145 
202 
345 
181 
578 
269 
190 
222 
190 

for the years mentioned as compared 
with 1913. They also show a greater in
crease in the belligerent than in the 
neutral countries. Graphically these 
data are shown in Fig. 1. 

If the figures on expenses are 
analyzed further, some interesting re
sults appear. Table V shows the in
creases in the principal classes of labor. 
The average daily wage is made up by 
dividing the total sum paid annually in 
the classification mentioned by the num
ber of men employed multiplied by the 
number of days worked by these men 
in that year. These figures show that 
1n Belgium, France and Switzerland 
the wages still seem to be tending up
ward, particularly so in Belgium, while 
1n England and Spain they are tending 
to droop slightly. 

It should be said that the figures are 
not quite comparable because in the 
greater part of the countries mentioned 
in 1913 the average working day was 
nine or ten hours, whereas in 1920 and 
1921 it was legally eight hours. This 
mcrease in labor cost has a very large 
influence on the to'tal increased cost of 
operation. For instance in the large 
systems in Paris in 1921, the labor 
costs amounted to 63 per cent of the 
operating receipts. On that system be
tween 1913 and 1921 wages were in-. 
creased seven times, namely, on Sept. 
15, 1916, June 1, 1917, Oct. 15, 1917, 
July 1, 1918, Jan. 1, 1919, March, 1920, 

and July 16, 1921. This list does not 
include the change to the eight-hour 
day, 'wh ich went into effect on June 2, 
1919, nor the date when a vacation 
period of twenty-one days a year went 
into effect, or in July, 1919. 

Fig. 2 and Table VI show the in
crease in the price of coal in 1920 and 
1921 as compared with 1913, though it 
does not take into consideration differ
ences in the quality of the coal bought. 
Here the differences between belligerent 
and neutral countries are not so 
marked. The reason is that neutral 
countries are not producers of coal, and 
in England there has been a drop in 
coal cost comparable with that in wages. 

The increased cost of new construc
tion is shown approximately by Table 
VII, which gives comparative whole
sale prices in the years mentioned. This 
does not correspond exactly with the 
increases in the fixed charges, because 
the latter includes amortization and in
terest on the capital. Thus, an installa
tion which cost 1,000,000 francs in 1913 
would require at 4½ per cent interest 
and on the basis of amortization in 
thirty years setting aside the sum of 
61,390 francs yearly. This same prop
erty in 1921 would have cost 3,450,000 
francs and with interest at 7~ per cent 
on a thirty-year amortization the an
nual charge would be 292,115 francs. 
Hence the increased capital charge 
would not be exactly 3.45 times but 

3.45 X 292,115 
= 4. 76 times. 

161,390 

Bus TRANSPORTATION 

The bus industry in Europe is still 
young. In France in particular, it had 
hardly begun, outside of Paris, at the 

. 
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beginning of the war, and at that time 
practically all the buses were requi
sitioned by the military authorities. 
Since the close of the war, outside of 
Paris, most of the lines have been op
erated by small companies· from which 
it is difficult to get any very definite 
technical data. Some figures, however, 
are obtainable. Table VIII is based for 

TABLE VIII-PASSENGERS C.-\RRIED IN 
BUSF,S 

In Paris 
Per BU&-kilometcr 

6.38 in 1913 
7 .51 in 1920 
6. 98 in 1921 

In London 
Per Bus-mile 

6.6 in 1913 
9 in 1920 

8. 9 in 1921 

TABLE IX-PERCENTAGE INCRE.-\.SE IN BUS
OPERATING COSTS AS COMPARED WITH 1913 
IN THE PARIS DISTRICT AND DI E:\'GLAND 

Operating Expenaea 

Transportation ...•.... ,. 
l\Iaintenance ........... . 
General and miscellaneous 
Average ............... . 

France 
1920 192) 
220 205 
330 250 
300 260 
290 240 

England 
1920 1921 
151 143 
184 198 
◄ 6 114 

149 154 

Paris on the reports for 1913 to 1920 of 
the General Omnibus Company and in 
1921 on the figures of the Societe des 
Transport en Commun de la Region 

· Parisienne. These figures show an in
crease in loading after the war, as com
pared to pre-war figures, with a 
tendency to droop in 1921. 

Fares have increased, but differently 
in various localities. In Paris they are 
from 20 to 150 per cent higher than be
fore the war. The gross receipts in 
Paris are from 60 to 160 per cent 
higher, and in London in 1921 were 
double those in 1913. Table IX shows 
the increase in percentage of operating 
expenses in Paris and in England. 
Labor costs in bus service have in
creased about as on the tramways. It 

. ..., 
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has been impossible to get general fig
ures on the increase in fuel cost, but in 
Paris in 1920 fuel cost eight times and 
in 1921 5.3 times as much as it did 
in 1913. 

It would be interesting to get some 
figures on trackless trolley operation, 
but none of the companies replied to 
the questionnaire. 

National Personnel Association 

T HE first annual convention of this 
association, which has taken over 

the activities of the National Associa
tion of Corporation Training and the 
Industrial Relations Association of 
America, will take place in Pittsburgh 

on Nov. 8. Among the speakers will be 
Prof. Michael Pupin of Columbia Uni
versity, Magnus W. Alexander of the 
National Industrial Conference Board, 
George F. Quimby, industrial service 
secretary of the Associate Industries of 
Massachusetts; H. M. Jefferson of the 
personnel development department, 
Federal Reserve Bank of New York; 
Rowland Rogers of Columbia Univer
sity; Dr. E. K. Strong, Jr., Carnegie 
Institute of Technology; C. S. Ching, 
United States Rubber Company; Dean 
R. L. Sackett of Pennsylvania State 
College, Dr. E. S. MacSweeney, New 
York Telephone Company, and E. K. 
Hall of the American Telephone & 
Telegraph Company. 

American Association News 

T. & T. Executive Committee 

T HE executive committee of the 
Transportation & Traffic Associa

tion met at association headquarters, 
New York, Friday, Oct. 27, to discuss 
plans for this year's work. It was de
cided that at the convention next year 
the program of the T. & T. Association 
will be so arranged as to give the mem
bers one free day during the week in 
which to give particular attention to 
the exhibits, or to visit other associa
tion meetings. The suggestion was 
made to the American Association ex
ecutive committee that it might work 
out to advantage if all the associations 
would follow a similar plan, staggering 
the free days of the various associations. 
It was thought that this might be prac
tical with all the associations except 
Engineering, which requires the full 
four days to complete its work. 

A motion was adopted that all com
mittee reports shall be completed and 
a copy sent to each member of the 
executive committee at least two weeks 
in advance of the meeting at which the 
executive committee will pass upon the 
reports. It was also decided that all 
approved reports should be printed and 
sent out to the membership in advance 
of the convention. This will necessitate 
greater promptness in getting the com
mittee work under way and completed, 
and July 1 was set as the final due date. 

A recommendation to the executive 
committee of the American Association 
was niade that the railway association 
co-operate with the National Safety 
Conncil and that the T. & T., C1aims 
and Advertising Associations should 
each appoint one member to carry out 
this co-operation. 

Consideration of the report of the 
subjects committee occupied the further 
attention of the committee. The sug
gested study of the use of radio by the 
T. & T. Association was referred to the 
Eng-ineering Association, but it was 
planned that a representative of the 
former association be selected to co
oi;erate with the engineering committee 
to help determine what use of radio is 

desirable. This representative, or some 
one using radio, will then be invited to 
present a paper before the T. & T. 
Association as to the work done and the 
prospect of the use of radio. 

To a committee on bus operation the 
executive committee assigned the task 
of compiling data from the experience 
of electric railway companies which are 
using buses covering details of opera
tion and cost of this service, including 
trolley buses. This will not be a study 
of where the bus may be used, but a 
compilation of facts from the definite 
experience of member companies, per
haps including the information as to 
why these companies had put in bus 
service, in each instance. 

For the work of the committee on 
one-man car operation the executive 
committee decided not to pursue the 
study further with respect to urban 
operation but directed the committee to 
confine its activities to the study of the 
subject as applied to suburban and 
interurban operation, with particular 
reference to operating practices, rules, 
dispatching methods, etc. 

The name of last year's safety com
mittee was changed to the committee on 
accident prevention, and the committee 
directed to continue the work along the 
line of further safety slogans, news
paper articles to help in the work of 
safety engineers, and follow up the 
previous work. The committee will also 
be requested to make an analysis of 
accidents with reference to causes, rel
ative number in different localities on 
a given property, and to outline the 
manner and advisable extent of co-oper
ation with civic bodies in safety work. 

It was decided to discontinue the 
work of the committee on personnel 
and training of transportation em
ployees, and in place of the committee 
report to have a paper on the "mainte
nance of men." 

It was decided to recommend to the 
American executive committee that the 
subject of relations with employees be 
a~signed this year for further study, 
including pension systems, group incur
ance and other plans of co-operation, 

such as legal and medical aid, sick and 
accident insurance, etc. This subject 
has not been studied by the association 
since the comprehensive report of 1916, 
which was never released. 

To the committee on merchandising 
transportation was asf.igned a continua
tion of the study of developing the 
riding habit, but adding thereto meth
ods of making salesmen of the em
ployees. This will comprise a co-ordina
tion of the employee work in connection 
with merchandising with the report of 
the committee last year. The commit
tee will also study means of developing 
the freight and express business. 

The committee on traffic regulation 
will be assigned the task of keeping in 
touch with all movements to stand
ardize traffic and to see that the rail
way association has representation at 
such meetings. 

Those present at the meeting were: 
President G. T. Seely, J. V. Sullivan, 
Edward Dana, W. H. Boyce, T. C. 
Cherry and J. K. Punderford. 

New Bu11etins Available 

T HE following special reports have 
been prepared by the American 

Electric Railway Association and are 
available to member companies in good 
standing upon request: 

Public Utility Laws-A summary of 
the laws creating the state public util
ity commissions, giving an ana'ytical 
digest of the main provisions covering 
their jurisdiction and powers over 
transportation companies. This is the 
sixth installment of this compilation, 
which was begun in June. 

Safety Work-A summary of a ques
tionnaire prepared by the committee 
on safety work showing companies en
gaging in organized safety work, the 
methods employed. and some of the 
results obtained. 

Motor-Bus Decisions - Abstracts of 
the principal decisions of commissions 
and courts on questions arising in con
nection with the operation of buses with 
particular reference to granting certifi
cates of convenience and necessity. 

Weekly Pass-Gives list of companies 
now operating with a weekly pass, the 
type of pass and conditions of its use, 
and a summary of results obtained 
since compilation of May 1. 

One-lllan Car Deci.~ions....:.. Abstracts 
of leading court and commission de
cisions on various aspects of one-man 
car operation, including adequacy of 
service, safety, economics of operation, 
rates, etc. 

Location of Mid-Year Meeting 

PRESIDENT EMMONS requests 
that all companies reply at once, 

if they have not already done so, to 
the circular letter of Oct. 18 request
ing an expression of opinion from 
member companies on the desirability 
of holding the Mid-Year Meeting in 
San Francisco, and whether they will 
be able to be represented or not by 
delegates. So far approximately 25 per 
cent of the membership have replied. 
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Recent[Happenings in Great Britain 
Railway Electrification Important Decision-Reduction in 

Tramway Men's Wages-Activity on 
"the Underground" 

(From OHr British News Representative) 

Al\JOST important decision was ren
dered by the Electricity Commis

sioners in the end of September when 
they refused to consent to the erection 
by the South Eastern & Chatham Rail
way of a generating station for work
ing the company's suburban Enes about 
to be electrified. The railway will ac
cordingly have to take its electric power 
from a supply company. The elec
tricity (supply) act of 1919 constituted 
the commissioners and gave them wide 
power for developing and consolidating 
electric supply in Great Britain. The 
policy is among other things: to pre
vent the multiplication of small power 
stations, to close down minor ones now 
existing and to concentrate in great 
stations supply for all purposes, thus 
securing economy. 

Section 11 of the act of 1919 pro
vides that it shall not be lawful for 
anyone to establish a new or extend 
an existing generating station without 
the consent of the commissioners. The 
proviso, however, is added that in the 
case of a railway consent shall not 
be refused unless it is proved that a 
joint electricity authority or authorized 
undertakers. are or will be in a posi
tion to give the railway a supply ade
quate in quantity and regularity to 
meet its present and prospective de
mands at a cost not greater than would 
have been incurred by the railway in 
supplying itself. The commissioners 
find that there are three supply com
panies willing and able to fulfill these 
conditions. The railway failed to come 
to an agreement with any of these com
panies, but the commissioners find that 
satisfactory guarantees were forthcom
ing, that taking a supply from an out
side source will save the railway a 
capital expenditure of more than £1,-
000,000 on a power station and that. the 
railway will make an annual saving 
by purchasing the power. 

The commissioners also state that the 
pooling of the railway company's sup
ply with that of other classes of con
sumers will be an important contribu
tion toward the centralization of gen
eration in Greater London, with all the 
economies and benefits accruing. Thus 
it may be inferred that in any future 
schemes of railway electrification in 
Britain the railways will not be per
mitted to provide their own power sta
tions unless a satisfactory and economi
cal supply cannot be obtained from 
existing undertakers. The South East
ern & Chatham Railway case is the first 
of the sort under the act of 1919, and 
it is considered to be highly significant. 

On Sept. 28, after a fortnight of 
negotiations, an agreement was reached 
on the subject of wages by the National 

Joint Council for the tramway indus
try, and the men's delegates resolved to 
submit the agreement to a ballot of 
their constituents with a recommenda
tion to accept it. On more than one 
occasion the negotiations almost broke 
down and the help of the Ministry of 
Labor was invoked. When things were 
at their worst fear arose that the Joint 
Council might be dissolved. That, of 
course, would have put an end to· na
tional bargaining. The settlement 
which was arrived at is a compromise, 
neither side having got all that it 
wanted. 

The original proposal of the tram
way owners, both municipalities and 
companies, was that in view of the 
heavy falling off in traffic receipts 
owing to the slump in trade, the sliding 
scale of wages adopted last year should 
be abolished and that wages should be 
reduced by 12s. a week by three monthly 
installments of 4s. each. The men 
wished the sliding scale to remain as it 
was and that there should be no wage 
reductions except under its provisions. 
That scale took as its basis a cost of 
living 135 per cent above the cost in 
August, 1914. For every fall of five 
points below that in the official index 
figure of the cost of living, wages were 
reduced by ls. a week. By the last 
quarterly adjustment the total reduc
tions in wages amounted to 10s., the 
index figure having fallen 50 points to 
85. The index figure at the end of 
September was down to 79, justifying 
a reduction of another ls. a week under 
the old scale. 

By the new agreement a sliding scale 
is retained, but it provides for a wage 
reduction of ls. per week for every 
four points fall in the index figure. 
The new sliding scale is also applied all 
the way back to the basic index figure 
of 135. The present index figure being 
79, it has fallen by 56 points. A wage 
reduction of ls. a week for each four 
points accordingly means 14s. As only 
10s. had come off under the old scale, 
the result is an immediate reduction 
of 4s. per week. The next adjustment 
is not to take place until February, 
1923, and thereafter the adjustments 
will be quarterly. 

On Oct. 10 it was announced that the 
employees by ballot had accepted the 
agreement by 22,436 to 10,541 votes. 
Of the men eligible to vote 55 per cent 
voted. 

At the recent conference of the 
Municipal Tramways Association in 
Newcastle-on-Tyne, three resolutions 
were passed for taking action. By the 
first it was decided to appoint a com
mittee to confer with experts of the 
Post Office on the subject of the liability 

of tramway authorities for electrolytic 
damage done to telegraph or telephone 
cables by stray currents from tram
ways. At present the tramway authori
ties are liable even if they observe all 
the Board of Trade regulations on the 
subject and even if the Post Office 
authorities have been negligent. The 
association naturally wants it altered. 
Another resolution provides for confer
ring with municipalities with a view to 
proper apportionment of the cost of 
highway construction and maintenance 
between the rails and tracks. 

At present all the cost as regards 
the tramway area of the road falls on 
the tramways, and the cost is always 
becoming heavier owing to the increase 
of heavy automobile traffic. The intro
duction of a private member's bill in 
Parliament to alter the law on the sub
ject was forecasted. The third resolu
tion referred to the executive council 
with a view to action the subject -of 
getting powers to regulate general 
street traffic at tramway stopping 
places. Sir John Simpson, Portsmouth, 
was elected president of the association 
for the ensuing year. 

The London Electric Railway on Oct. 
2 placed a contract with the Founda
tion Company, London, for the con
struction of the northern part of the 
extension of its line to Edgware. Work 
is already in progress on the part be
tween Golder's Green and Hendon, a 
length of U miles, and the new con
tract relates to a length of about 3 
miles from Hendon to Edgware. The 
price is £258,000, including the electrical 
equipment, and the work is to be com
pleted in fourteen months. The whole 
extension is a continuation northward 
in the open country and on the surface 
of the Charing Cross and Hempstead 
underground tube railway, which comes 
to the surface at Golder's Green. This 
is part of the development of the Lon
don Underground Railway System, the 
new capital for which has been guaran
teed both as to principal and interest 
by the government under the trade 
facilities act, the object being to get 
the work put in hand at once in order 
to provide work for the unemployed. 

The Metropolitan District Railway is 
taking steps to improve the internal 
appearance of its all-steel cars. These 
vehicles are quite satisfactory as re
gards safety, comfort, and facilities for 
quick loading and unloading, but it has 
been felt that the all-steel construction 
produced a corresponding "all-steel at
mosphere." An artist has been com
missioned to plan pleasing and har
monious color schemes. Some cars are 
in gray relieved with yellow and are 
fitted with brown and gold moquette 
cushions. Others are in blue relieved 
with white and have brown plush cush
ions in the first-class compartments, 
and brown and gold moquette in the 
third-class. Still others are in green 
relieved "with two shades of gray, the 
cushions being brown and green plush. 
The· upright rods from floor to ceiling 
have been dispensed with in favor of 
straps. This is a reversion to the old 
arrangement. 
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Regulation an Issue 
Supervisory Control of Public Utilities 

Looms Big in New York Gov
ernorship Campaign 

The campaign for Governor of New 
York drew to a close in the northern 
section of the state on Saturday night 
with Gov. Nathan L. Miller speak
ing to a rally in Albany. The para
mount issues of the campaign are 
water power and the regulation of pub
lic service corporations, with the light 
wine and beer platform of the Demo
cratic party as an extra "Added At
traction." 

Governor Miller in his speech in Al
bany emphasized the fact that a start 
has been made, after years of talk, 
toward a definite program of develop
ment of water power through the 
agency of private capital, but with 
operations restricted by law and by the 
Public Service Commission, and that the 
workings of the Public Service Com
mission of the State and the New York 
Transit Commission have been put more 
nearly upon a judicial basis. He 
stressed the inaptitude of the Demo
cratic proposal for regulation by the 
municipalities affected, instead of by a 
centralized state body, of the public 
service corporations operating within a 
particular city, and called especial at
tention to the fact that the Legisla
ture, under "Al" Smith as Governor, 
responded to his wishes in the matter 
of transit regulation in the city of New 
York. 

FARMERS APATHETIC 

Outside of the industrial centers gen
eral political apathy prevails all over 
the state of New York, and the vote 
on election day promises to be per
functory rather than enthusiastic. 
Astute political observers predict a 
falling off of the up-state vote in gen
eral outside of the cities so that the 
election has all the "earmarks" of being 
a comparatively close one. 

The most enthusiastic supporter of 
Smith, however, does not claim that he 
will have the Legislature with him. 
This is bound to be Republican in any 
event, and under such circumstances, 
the chances are very remote of any 
change being made in the public service 
commissions law or the conservation 
law in relation to water-power develop
ment. 

An unusual degree of permanence and 
stability was given the New York State 
Public Service Commission by chapter 
134 of the laws of 1921 which provides 
that the terms of the commissioners 
shall be ten years each, one to be ap
pointed each two years, and that a com
missioner may only be removed by a 
two-thirds vote of the Legislature, and 
thE'.n onl... for cause, which virtually 
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means no public service commissioner 
can be removed for political or emo
tional reasons and that he must commit 
a sufficiently flagran t act of misconduct 
to justify 143 out of 201 elected mem
bers of the New York State Legislature 
in removing him from office. As for 
changing the complexion of the law to 
achieve political ends that is nearly 
always very difficult. 

So it will be seen that the election of 
"Al" Smith as Governor would not nec
essarily mean the upsetting of the 
policy of the Public Service Commission 
as to the regulation of public utility 
corporations, and the most the Governor 
could hope to accomplish would be the 
naming of one Democratic member of 
the commission in February. Neither 
would the election of "Al" Smith be a 
calamity, as it is never the policy of a 
new administration completely to undo 
progressive work started by a previous 
one, while in many quarters the elec
tion of a Governor of one political faith 
with a Legislature of another is ac
cepted as a good balancing wheel for 
business progress. 

$60,000 Viaduct Operation 
The troubles of the South New 

Orleans Light & Traction Company, 
operating a railway opposite New 
Orleans, are again engaging attention. 
The company pleaded financial inability 
to repair the Newton Street viaduct, in 
Algiers, when ordered to do so by City 
Engineer Klorer. At the conclusion of 
the hearing before the Commission 
Council of New Orleans the matter was 
referred to Public Service Commissioner 
Francis Williams and he has been 
exerting himself to ascertain whether 
some solution of the matter could not 
be arrived at. 

He maintained at the hearing, before 
which he appeared on behalf of the 
state, that a viaduct in Algiers at the 
'point where it is now located, was im
perative, and he was of opinion that 
the Southern Pacific Railroad, which 
was interested in the maintenance of 
the viaduct, should bear its proportion 
of the expense of repair and mainte
nance. Counsel for the railroad ob
jected to this suggestion. However, 
negotiations were opened between both 
of these interests and a tentative agree
ment has been reached, which points to 
an amicable settlement of the difficulty 
soon. 

The street railway will be asked to 
bear one-fifth of the expense of repairs, 
estimated by City Engineer Klorer at 
$75,000, the Southern Pacific Railroad 
assuming the remaining four-fifths. 
The work is to be done by the forces of 
the Southern Pacific Railroad, anll the 
cost will be reduced· thereby to approxi
mately $60,000. 

Feeder Lines Suggested 
President Mitten of Philadelphia Rapid 

Transit Outlines Plans for Feeders 
for Frankford Elevated 

Thomas E. Mitten, president of the 
Philadelphia (Pa.) Rapid Transit Com
pany, appeared before the transporta
tion committee of City Council on Oct. 
25 and laid before it plans for the con
struction of three new lines designed to 
furnish crosstown service in the north
ern end of the city and serve as feeders 
for both the Frankford elevated and the 
Broad Street subway when that link in 
the high-speed system is constructed. 

The main features of the Mitten plan 
are: 

The abolition of the tortuous Route 7$ 
which now winds Its way from Ridge and 
l\lldvale Avenues to Frankford by way of 
Olney and Wyoming Avenues. 

The construction of a line beginning at 
the Pelha.Jn carhouse in Germantown, along 
Chew Street. Olney Avenue, Rising Sun 
Avenue, Adams Avenue, Margaret Street 
over to Richmond. That line would tie In 
Germantown with the Frankford elevated. 

The construction of another line that 
would begin at Twentieth and Wlngohocklng 
Streets, run eastward along Wlngohock!ng 
Street to ,vyomlng Avenue to Unity Street 
and then to Frankford Avenue, where It 
would tap the Frankford high-speed line at· 
Church Street station. 

The building of a third route that would 
originate at Twenty-ninth Street and Hunt
Ing Park Avenue. traverse Hunting Park 
Avenue. Erle Avenue and Torresdale Avenue 
to the Frankford elevated. That line would 
connect with the Frankford elevated at the 
Torresdale station. 

While no definite announcement was 
made to that effect, it was learned that 
Mr. Mitten proposes to have the lines 
act primarily as feeders for the Frank
ford elevated, and with that end in 
view, free transfers would be issued be
tween the new routes and the elevated. 

WILL CONSULT COMMUNITIES 

Mr. l\Iitten announced that as further 
extensions are contemplated, the com
pany would consult the residents of the 
neighborhoods affected before planning 
new routes. 

Mr. Mitten came to City Hall osten
sibly in response to a resolution intro
duced by Councilman McKinley re
questing the company to run a line over 
Torresdale Averiue to Frankford. Mr. 
Mitten surprised the Councilmen by 
voluntarily offering to build the two 
additional lines. 

An official statement said: 
To make possible early development of 

these 11roposed lines, co-operation on the 
part of the city In the matter of stl"('et open
Ing and necessary bridging Is essential, and 
to that end the City Council was Invited to 
go over these routes with President l\lltten 
and his engineers on Oct. 30. by which time 

.it Is expected the P. R. T. will have a 
double-deck bus at hand to be used for this 
purpose. 

Mr. Mitten explained that none of the 
extensions would be self-supporting at 
the start, but would rather add to the 
cost of operation of the entire road. 
He added that service to the people was 
now the dominant note . 
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Political Favoritism a Factor in 
Securing Bus Permit~ 

In a review of the New York Transit 
Commission's inquiry into the munici
pality supervised bus system, Clarence 
J. Shearn, special counsel of the com
mission, declared on Oct. 29 that the 
whole Hylan-Whalen bus system 
"smelled to heaven." 

Judge Shearn said that the testi
mony taken by the commission showed 
that bus permits were given out 
through political favoritism, that the 
insurance firm of which the brother of 
the Mayor's son-in-law and secretary is 
a member profited by the sale of bus 
insurance and that John A. McCarthy, 
former business associate of Charles F. 
Murphy, the Tammany leader, had ob
tained bus permits in the names of 
dummies. 

The points which Judge Shearn said 
had been established at the hearings 
before the Transit Commission during 
the week ended Oct. 28 he summed up 
as follows: 

1. That the Hylan-Whalen system of 
"revocable permits" for bus operators is 
vicious and demoralizing. 

2. That the genuine need and popular 
demand for a flexible crosstown bus service 
has been capitalized by politicians for pri
vate profit and the system has been made 
part and parcel of a political machine. 

3. That one method of greasing the path 
to favor ls to pay a public official who owns 
a garage four times the usual rate for bus 
storage, whlle another Is to buy a bus of a 
district leader on his promise to help get 
a r,rmit to operate. 

. That the bus system bas been used 
not to serve the public, but to provide a 
soft berth for needy Individuals who have 
a pull. 

5. That to hide political favoritism, or 
worse. a large number of buses on the best 
paying line In the city are permitted to be 
run In the name of dummies. 

6. That John A. McCarthy, the dis
coverer of Hylan, has a fleet of buses on 
the most profitable llnes, each one In the 
name of a dummy. 

7. That an ex-detective and brewery col
lector turns up on the "cream of all the 
lines," with three buses, costing $18,000, 
one being concededly hidden in du!JlmY 
ownership, and manages these In conjunc
tllm with McCarthy's fleet, aided by B!lly 
:Murphy, a nephew of the Tammany boss. 

8. That the Insurance firm of Sinnott & 
Canty, the senior member of which ls the 
brother of the Mayor's son-In-law and prl
\'ate secretary, has divided commissions 
fifty-fifty with a young Insurance canvas
ser on forty-eight. casualty Insurance pol
Ides solicited from the bus owners since 
July 1. 1922. 

9. That while In the short time avallablt 
It has only been possible to scratch the 
surface thus far, the whole Hylan-\Vhalen 
bus system "smells to heaven." 

Arrangements Made for 
Taking Over Line 

The Cincinnati & New Richmond 
Railway, which will operate the eastern 
division of the Interurban Railway & 
Terminal Company from the East End 
to New Richmond, Ohio, has been in
corporated with a capital of $10,000. 
The incorporators are: William E. 
Harton, general manager of the South 
Covington & Cincinnati Street Railway; 
Lawrence Langdon, counsel for the 
Union Ga~ & Electric Company; Walter 
Beaty, engineer; Howard High and 
Frank Woods, local bankers. The com
pany will be organized with Mr. Har
ton as president; Mr. Langdon, vice
president, and Mr. Beaty, secretary and 
treasurer. The division was discon
tinued several months ago because of 

financial difficulties. Mr. Langdon and 
his associates concluded arrangements 
a month ago for taking over the line. 

Mr. Langdon said that officials of the 
Cincinnati & New Richmond Railway 
were negotiating with L. G. Van Ness, 
electrical engineer with offices in the 
Union Trust Building, to operate the 
line in connection with the Cincinnati, 
Georgetown & Portsmouth Railway, of 
which he is general manager. If this 
plan is carried out, according to Mr. 
Langdon, the Cincinnati & New Rich
mond Railway will operate its cars on 
the tracks of the Cincinnati, George
town & Portsmouth Railway from Cin
cinnati to California, Ohio, and then on 
its own tracks to New Richmond. Mr. 
Langdon also said that one-man cars 
would be operated. A few more details 
will have'1to be worked out before the 
line will again be put in operation. 

Praises Rehabilitation 
Accomplishments 

In announcing a payment of $200,000 
on the $500,000 installment due the De
troit United Railway on Dec. 1 to apply 
on the purchase of the city lines, the 
Mayor of Detroit stated that the de
partment of street railways had done 
more work in rehabilitation of its lines 
during five months of municipal owner
ship than had been done in any pre
vious three-year period. Attention was 
called by the Mayor to the advisability 
of continuing the precedent estab
lished by the department in making 
such allotments on a separate bank ac
count, and to the wisdom of cash de
posits with which to meet .fixed charges 
arising from operation. 

Oct. 1 was referred to as marking the 
completion of four and one-half months 
of operation of the municipal lines in 
Detroit. During this period the depart
ment had to revamp the old company's 
organization and then attack the prob
lem of deferred maintenance, facing at 
the same time the problem of carrying 
the heaviest load of the railway year
the summer months. 

It was pointed out that the depart
ment has not had the advantage of the 
usual administration statistics which 
were the property of the old company. 
With a full year's experience behind 
the department, decreased cost for suc
ceeding years under the same relative 
conditions are expected. It has been 
necessary for the department to run 
from day to day and month to month, 
feeling its way along throughout the 
construction season now near a close. 

The Department of Street Railways, 
the Mayor stated, has exerted every 
possible effort to bring the property 
under its control up to the best possible 
operating conditions. The policY, has 
been, first of all, to provide for quar
terly payments of interest and the semi
annual payments of principal to the 
former owners, and thereafter to put 
every available dollar into the rehabil
itation of property, reserving only a 
proportion monthly which might act as 
a protection reserve during the months 
when traffic natural1y decreases. · 

What Public Ownership Costs 
The "Financial Post" Lists Costs Since 

Toronto Took O,·er the Trans
portation Problem 

It is just over a year since the 
Toronto Transportation Commission 
took over the street railways system, 
says the Financial Post, published at 
Toronto. In that period rapid progress 
has been made in the rehabilitation of 
the property. By night and day work 
has been carried on without regard to 
cost in labor or equipment and the re
sults have satisfied a public demanding 
better service. Hundreds of new luxuri
ous red cars have likewise appeased the 
public demand for a change. But what 
is all this costing? The Financial Post 
goes on to explain: 

The appropriations last year and this 
by the city hall have amounted alto
gether to $23,500,000. 

Fares have been advanced to four 
tickets for 25 cents compared with six 
and eight tickets-nearly double. This 
has cost the citizens about $4,000,000 
additional. 

Every man woman and child in the 
city has been charged with an expendi
ture of $.45 each, and every passenger 
carried has paid . about double fare-and 
the financial outpour continues. 

In addition the city is losing $1,000,· 
000 a year in its percentage of fares 
and is able to collect only a fraction of 
taxes that were formerly paid by the 
Toronto Railway. 

Nothing has yet been paid by the city 
to the Toronto Railway on the purchase 
price of the system. 

Nor has there been any statement 
made to indicate if there is a surplus 
of income over operating cost. 

MONEY, MONEY EVERYWHERE 

While the Toronto Transportation 
Commission has been making a most 
spectacular showing the fact remains 
that modern engineers say that prac
tically nothing in the construction line 
i;; impossible if there is enough money 
available-and the T.T.C. has been 
troubled with no shortage of funds. 

Every investor knows that the test 
of a private undertaking is not during 
the progress of the construction when 
all charges are met out of capital, but 
after the work is completed when all 
charges and expenses must be. ·met out 
of revenue and when revenue · is based 
upon the basis of a fair price for the 
produce or service. Of course the 
T.T.C. is fortunate in operating under 
an act which permits the charging of a 
fare to meet all expenses, but even under 
pub!ic ownership the people will in the 
long run be inclined to ask value for 
their money and that is when the test 
will come, when the novelty of the new 
cars and smooth rails has worn off and 
the people want service for what they 
spend. For the present, because they 
have starved under a narrow and short
sighted franchise administered in a 
manner which gave them just cause for 
complaint, they are willing to pay any
thing for better service. 
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Adopts Trolley Bus 
United Railways & Electric Company 

Changes Motor Bus Service to 
Trolley Bus 

The United Railways & Electric Com
pany, Baltimore, Md., has substituted 
trolley buses for the motor bus service 
open since July 1 from Gwynn Oak 
Junction to Randelstown via Richland 
over Liberty Heights Avenue. The 
change was made on Nov. 1 to fulfill 
the agreement made by the company 
with the residents, who desired a form 
of transportation giving outward evi
dence of some permanency. They agreed 
to underwrite the expected deficit of 
$32,000 in the first five years of 
operation. 

Three Brill rail-less cars form the 
fleet, two of which are needed to operate 
the 30 minute headway during the 
morning and evening rush hours. But 
one vehicle is needed for the hourly 
service during the normal hours of the 
day and after the evening rush hours, 
as the running time for the 6.3 mile 
line is only twenty-five minutes. This 
schedule allows a layover of five minutes 
at each end of the route. 

REGULAR SERVICE PROVIDED 

The first bus pulls out of Richland 
at 5:45 a.m. for Oak Junction leaving 
there at 6 a.m. for Randallstown. The 
next bus leaves at 7 a.m. and a bus 
leaves every thirty minutes thereafter 
until 9 :30 a.m., when hourly service is 
given until 4:30 p.m. From 4:30 to 
7 p.m. bus·es run every thirty minutes 
after which hourly service is given until 
twelve midnight. 

The one way through fare is 14 cents 
divided into two 7-cent zones, the divid
ing line being at Richland. Fares are 
collected in the pay enter, pay leave 
plan, using a Johnson fare box with 
no overhead check register, that is, 
passengers boarding irrespective of the 
direction of travel in the first zone pay 
the first zone fare of 7 cents on enter
ing, and if they ride into the second 
zone must again pay another zone fare 
on leaving. Passengers that board in 
the second zone pay only as they leave 
the bus. No transfers are exchanged 
with the Woodlawn Avenue cars at 
Gwynn Oak Junction, with which the 
buses make connection to reach the 
center of Baltimore. 

At Richland, which is midway of the 
route, a 25 ft. x 60 ft. garage has been 
built. 

SMALL IN CHARGE 

The rolling stock as stated consists 
of three standard Brill rail-less cars 
with Westinghouse standard automatic 
foot control, two independent trolley 
poles fitted with O B swivel trolley 
wheels. 

The highway over which the buses 
operate is for the most part plain mac
adam the surface of which has been 
treated with tar and gravel. Generally 
it is only 18 ft. wide, although for some 
distance it has a 2 ft. concrete shoulder 
on either side. 

Local Commission Details 
Under Consideration 

Internal argument concerning salaries 
to be paid and methods of supervising, 
employment, delegation of authority, 
etc., is resulting in rather slow organ
ization of the new Utilities Commission 
of Louisville, which will be financed 
by the local utilities. The Louisville 
Railway, in its new franchise, agreed 
to pay $10,000 annually toward defray
ing the expense of a utility bureau. 
The Louisville Home Telephone Com
pany, also agreed to a similar sum to 
be paid the city annually. 

The Cumberland Telephone & Tele
graph Company, which has a franchise 
expiring, wants to come in on the same 
sort of basis, and it reported that the 
Louisville Gas & Electric Company, is 
investigating the idea, and desires to 
come under a utility commission, which 
would check up the various companies, 
and be in position to show the city what 
these companies are doing, which would 
make it much easier to regulate rates. 

The City Council is objecting to the 
proposals embodied whereby an engi
neer would be appointed to supervise 
the railway, at a cost of $5,000 annu
ally; and a certified accountant for the 
telephone company at a similar salary. 
The Council contends that the salaries 
are too high. The reasoning may be 
faulty, but it is pointed out in justifica
tion of the stand the city has taken 
that $5,000 is more than is paid the 
City Engineer, and equal to the limit 
that any city employee may draw. The 
money, however, comes out of funds 
from the utilities. 

There is some discussion of consol
idating the various funds and creating 
a utilities bureau to look after all 
such matters as come up. This pro
cedure would save in some ways, and 
make for a more efficient organization. 

News Notes 

Franchise Granted.-The Crawford 
County Commissioners have granted the 
Cleveland, Southwestern & Columbus 
Railway, Cleveland, Ohio, a franchise 
for twenty-five years. The company 
threatened to abandon its line in Craw
ford County if the franchise was not 
renewed. 

Recommends More Equipment.
Robert M. Feustel, consulting engineer, 
of Fort Wayne, Ind., has submitted a 
report to Mayor Plant on the Ottawa 
(Ont.) Street Railway. Eighteen 
miles -of track extensions, forty-seven 
new cars, additional snow plows, more 
car-house equipment, etc., within the 
next five years, are recommended in the 
report. 

Vote Against l\lunicipal Ownership.
An election was held on Oct. 20 in 
Aberdeen, S. D., on the question of 

the city's taking over the Aberdee 
Railroad which discontinued car ser 
vice on Aug. 1 of this year. Th 
official canvass showed that there wer 
677 votes cast in favor of municipa 
ownership and 2,798 cast against th 
proposition. 

Preliminary Report l\lade.-The re 
port prepared by the public utilitie 
committee of the St. Paul Associatio 
referred to in the Electric Railway 
Journal issue of Oct. 7 was a prelimi 
nary report and was merely given 
the St. Paul City Planning Board fo 
its information. The report has no 
been completed. The report deals wit 
the proposal for an operating consolida 
tion of the electric railways of the 
Twin Cities. 

l\lrs. Sawtelle Dies of Inj uries in Auto 
Crash.-Mrs. Elmer S, Sawtelle, wif 
of the assistant general manager of th 
Tool Steel Gear & Pinion Company 
Cincinnati, died as the result of injurie 
received in an auto accident nea 
Wheeling, W. Va., on Oct. 23. She wa 
returning with her husband and two o 
her children from a trip to Washington 
D. C., when the car skidded and over 
turned. The husband and the two chil 
dren, twelve and eight years old r 
spectively, escaped uninjured. A thir 
child, four years old, had been left a 
home. l\lrs. Sawtelle was prominent i 
social circles at her home in Hartwell 
Ohio, near Cincinnati and had always 
been very active in Sunday School and 
missionary work. 

Missouri Reverts to the Days o~ 
Jesse James.-The many robberies o~ 
conductors and passengers on stree~ 
cars, in the past few weeks, havE1 
brought out the offer of a reward o~ 
$500 by the receivers of the Kansa~ 
City (l\fo.) Railways, for arrest and 
conviction of such robbers. The reJ 
ceivers point out that the crimes ari 
punishable not only under state laws , 
but, since the receivers are officers of 
the Federal Court, are punishable for 
contempt of court by the United State 
Federal Court for the Western District 
of Missouri. Notices of the rewar 
have been posted conspicuously in many 
places. It is said that in practically 
every case of hold-up of conductors 
the passengers have also been robbed 
and terrorized. 

l\lust HaYe Report Ready on NoY. 10. 
-Special committees representing the 
Cincinnati (Ohio) Traction Company 
and Ohio Traction Company and 
the Cincinnati Street Railway have 
been requested to have ready a report 
on progress they are making in dis
cussing a readjustment of their affairs 
for Mayor George P. Carrel's traction 
committee when it meets on Nov. 10. 
The date was fixed when Froome 
Morris, vice-mayor, pointed out tha1 
ccnferences can go on indefinitely if no 
time is fixed. Mr. Morris asserted the 
question of deferring collection of the 
annual franchise tax, in order to k<'ep 
fares from increasing, will be up for 
discussion on Jan. 1. l\Ir. l\lorris fur
ther stated that the traction situation 
should be in definite shape by tha1 
time. 
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New Financing Arranged 
Another Step Taken Toward Perfecting 

Reorganization of Pittsburgh 
Railways 

At a meeting on Oct. 30 attended by 
Mayor Magee, members of the City 
Council and President Thompson final 
steps were taken to put into effect the 
Pitt,,burgh Railways reorgan:zation 
contract, which has been the subject of 
negotiations for more than a year and 
a half. Mr. Thompson announced that 
he had raised the $5,000,000 necessary 
to make effective the contract between 
the city of Pittsburgh, the new railway 
and the Philadelphia Company. 

CHANGE IN FORM APPROVED 

Mr. Thompson said that the Union 
Trust Company, Pittsburgh, of which 
H. C. McEldowney is president, will 
undertake to provide the necessary 
funds under the contract upon condi
tions, explained to the Mayor and Coun
cil, all of which were very satisfactory 
and approved. A slight change in the 
form in which the financing was ex
pected to be done was approved by 
Mayor Magee and Council. 

The conclusion of these negotiations 
opens the way for a program of 
improvements for the Pittsburgh Rail
ways, the need of which has long been 
felt. This money will provide new cars, 
carhouse, shop equipment and facilities 
for perf01:ming better service. Steps 
will be taken for the winding up of the 
receiverships by foreclosure of the gen
eral mortgage or by other sales of the 
property of the railway so that a new 
corporation may be formed. The reor
ganization will be made possible by the 
Philadelphia Company, city of Pitts
burgh, boroughs and townships and 
holders of personal injury claims agree
ing to accept payment over a period of 
ten years. 

Mayor William A. Magee gave out 
the following statement: 

After a full discussion It was agreed that 
city officials accept the proposed financing ot 
President Thompson, namely, that $5,000,-
000 tor Improvements be raised In the fol
lowing manner; $2,400,000 on car trust cer
tificates: $600,000 on car trust cert!ficates 
or otherwise, this total of $3,000,000 to 
purchase new cars. The other $2,000,000 
to be raised on short term loans and to be 
Invested In earhouse and other Improve
ments and betterments. 

It was agreed that the law department 
prepare a resolution to be presented to 
Councll, formally adopting the above plan. 

It Is understood the company now wlll 
take the necessary steps to recover posses-
81o'n of Its property by foreclosure, and by 
the discharge ct the receivership and begin 
the operat!on or the railways. 

PRAISES UNION TRUST OFFICIAL 

In speaking of the reorganization 
plans, Mr. Thompson said: · 

The successtul financing of the plan to 
t~rmlnate the receivership of the Pittsburgh 
Railways has been largely the result ot the 
vision of H. C. McEldowney, president of 
the Union Trust Company. This great 
banking Institution and Its executive head 
know Plttshurgh, believe In It, are confident 

of Its future and are enthusiastic In their 
efforts to do all In their po}Ver to promote 
its growth and prosperity. They have been 
fully aware that good street rallways trans
portation is vital and essential to the con
tinuing prosperity or the Pittsburgh district 
and they have expressed their confidence 
in the future by agreeing to provide the 
$5,000,000 necessary to accomplish the re-
organization. ' 

The successful negotiations, which prom
ise a speedy termination of the receivership 
and the organization of the street railways 
properties, are also the result ot the tore
sight and hearty co-operation of Mayor 
lllagee and the members of Pittsburgh 
Council and too much credit cannct be 
given them tor their patience throughout 
the many tedious conferences neces~ary to 
effect a complete understanding that was 
fair to the people ot Pittsburgh and to the 
Investors holding securities in the railway 
properties. They have worked hard to 
effect the best possible plan and they have 
shown a knowledge of conditions that Indi
cates Intense study of the situation by them. 

The first steps toward reorganization of 
the Pittsburgh Railways were taken two 
years ago. The problem was to get $5,000,-
000 or new money to provide those improve
ments to equipment and operating facil
ities considered essential to modern man
agement. Everyone who knows anything 
of street railway _operations here or else
where In the United States knows that 
there has been very little, It any, financing 
ot late and that has been one ot the prob
lems ot the receivers or the Pittsburgh 
Hallways. It has been quite an accom
plishment, therefore, to be able to obtain 
this financial assistance at home as It Indi
cates confidence In the promised service and 
management, In the co-operation ot the 
l\layor, the City Councilmen· and the sur
rounding munlc'pal!tles and in the future 
of the great district served by the railway 
lines. 

Discontinuance Waits on 
Commission's Ruling 

Service on the Springfield & Wash
ington Railway, operating between 
Springfield and South Charleston, 
Ohio, will be discontinued within a few 
months if the State Public Utilities 
Commission gives the necessary con
sent. This was the gist of a statement 
by W. W. Keifer, counsel for the com
pany, who said that the line was daily 
losing money for its owners. 

"There are too many automobiles 
competing with us," said Attorney 
Keifer in explaining why the company 
wuld not make money, despite the 
economies affected after G. F. Baker 
acquired a majority interest in the 
road by purchasing the holdings of his 
brother, Floyd Baker, several months 
ago. 

At that time, the new owner an
nounced his intention of introducing 
several policies to reduce expenses, 
plans whereby freight and passenger 
revenue might be increased, and also 
his idea for a system of bus feeders 
operating from most of the way sta
tions along the electric line. The plans 
in some cases were carried out. But, 
according to Mr. Keifer, the condition 
which the company faced was one that 
could not be remedied if the company 
were to operate from a business stand
point, and it was therefore decided to 
apply for permission to discontinue the 
line and junk its equipment. This was 
one of the first lines to be built in 
Ohio. 

Successor Company Functioning 
at Spartanburg 

The South Carolina Gas & E'.ectric 
Company, Spartanburg, S. C., on Oct. 1 
took over all the plants, property and 
business of the South Carolina Light, 
Power & Railways Company. The new 
company purchased the property and 
business at a foreclosure sale on July 
31, which sa!e was consummated in the 
order issued by Judge Watkins of the 
United States District Court at Ander
son on Sept. 30. 

The members of the board of the new· 
company are Isaac Andrews, Dr. Ell
wood F. Bell, Ben Hill Brown, Baylis. 
T. Earle and Henry M. Earle, Paul W .. 
Fisher, F. B. Lasher, C. C. Hood, E.W. 
Moher, George B. Tripp, Spartanburg;-. 
and T. F. Wickman, New York. 

The new offkers are as follows: 
George B. Tripp, president; Isaac
Andrews, vice-president; F. B. Lasher, 
vice-president; Paul W. Fisher, secre
tary and treasurer; A. S. Jolly, assistant. 
secretary and assistant treasurer. 

The new company plans to make ex
tensive improvements to its various. 
plants and properties. These will 
include increasing the capacity of 
the hydro-electric plant at Gaston 
Shoals on the Broad River, improve
ments and additions to the steam. 
plant and gas plant in Spartan-

. burg, the erection of an additional· 
transmission line from Spartanburg to, 
Gaffney, additions to the substation 
plans of the company located in Spar
tanburg and Gaffney, the erection of· 
additional electric lines in the city· 
and the adjacent territory, the addi
tion of several miles of gas mains in, 
various parts of the city which will• 
take care of the requests of many 
householders who have been anxious 
for the gas service but which service 
heretofore could not be furnished, and'. 
various other improvements. 

$10,414 Surplus in Toledo
in September 

Operations of the Community Trac-. 
tion Company, Toledo, Ohio, resulted in 
a surplus of $10,414 for the month of' 
September. An additional $384 of in-. 
terest on the cash balance has been• 
added to the stabilizing fund, bringing· 
it up to $167,322 as of Oct. 1. 

Increase in car riding was the most 
encouraging aspect of the monthly re-. 
port. 

Daily average riding was 162,638· 
revenue passengers. In comparing this· 
with the car mileage operated there, 
was shown a density of riding of 7.82' 
revenue passengers per car-mile. This 
is compared with 7.53 for August and'. 
7.43 for September a year ago. 

Ratio of operating expense to gross 
revenue was increased to 69.709 per• 
cent as compared with 68.840 per cent 
for the previous month, largely due to, 
the increased expenditures for mainte-. 
r.ance. 

With increased riding so far in
October it is predicted that revenue, 
passengers will. total nearly- 5,000,000l 
for the month. 
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I. R. T. Plea Allowed 
Commission Acts Favorably on Appli

cation for Security Issue in Con
nection with Reorganization 

The New York Transit Commission 
on Oct. 27 gave its approval to the 
application of the Interborough Rapid 
Transit Company for authority to issue 
and dispose of the new securities which 
will underlie the Interborough-Manhat
tan reorganization plan. Orders were 
granted permitting the company to 
issue $10,500,000 in new 6 per cent ten
year notes, $6,153,060 of which will be 
used to purchase new equipment, and 
to issue $34,330,000 of 7 per cent ten
year notes, secured by the pledge of 
existing bonds of the face value of 
$27,570,000 and $32,032,000. 

The commission's approval is the 
latest step in the internal reorganiza
tion of the Interborough Rapid Transit 
Company, which had its inception in 
conferences with Judge Julius M. 
Mayer of the United States Circuit 
Court, to avert bankruptcy. The plan 
agreed upon provided for a reduction 
of the 7 per cent lease of the elevated 
lines of the Manhattan Railway to 3, 4 
and 5 per cent, the elimination of $114,-
000,000 of securities of the Interborough 
Consolidated Corporation and its com
plete divorce from the Interborough 
Rapid Transit Company, and a provi
sion for the election of the board of 
directors of the Interborough Rapid 
Transit Company by groups, nine by 
the Interborough stockholders, three by 

" the Interborough bondholders, three by 
the Manhattan stockholders and three by 
public authority. Under the agreement 
the dividend rate on Interborough stock 
is to be .restricted to a maximum of 7 
per cent, with no dividends at all to be 
declared for the next five years. 

In an opini_on in which Chairman 
George McAneny and General John F. 
O'Ryan, the other members of the com
mission, concurred Commis~ioner LeRoy 
T. Harkness reviewed the steps which 
led up to the agreement for the reor
ganization. Mr. Harkness said that 
outside of earnings, $18,112,500 would 
be provided for the company, of which 
$7,612,500 would come from the post
ponement of sinking fund payments on 
Interborough bonds accruing during the 
three and one-half years from July 1, 
1922, and $10,500,000 from the sale of 
the new 6 per cent notes. In comment
ing upon the plan Mr. Harkness said: 

In addition, the earnings available for 
s ervice a nd proper corporate purposes wfll 
la rgel y be Increased by the elimination of 
the present 7 per cent Manhattan dividend 
r enta L The e xtension of the Interborough 
7 per cent notes for ten years will r eliev e 
t he company of Its present embarrassment 
of having this h eavy matured debt hanging 
o ver !ts h ead and give time for the resump
tion of more normal conditions when com
plete 11:nd a dequa t e refina ncing mav be 
e ffected. The Interborough directora t e Is 
t o conta in r es ponsible r e p resentation o f a ll 
g roups (including the ci ty) h a ving large 
fina n c ia l Interes t s In the properties ope r a t ed 
b y the compa n y . 

It is b y a comparison of these r esults 
w ith the e xis ting conditions of the Inter
borough Compa n y that the b en eficial r esults 
of the plan a r e a pparent. Furthermore. 
the only a lte rna tive of the plan would seem 
to b e a r ece ivership, which w o uld be the 
s ource of Inca lculable d a m a ge to security 
h olders and the public as w ell. In the 
f ormulation of the plan .and the r emarka ble 
s u ccess In s ecuring the a l!s ent of thou l!a nds. 

of widely scattered security holders, and 
thus avoiding receiverships and probable 
disintegration, Judge M a yer and those asso
ciated with him have performed a · service 
not only to the security holders, but to the 
publ!c as well. 

Sale of Millers Falls Branch 
Authorized 

The Massachusetts Supreme Court 
has authorized D. P. Abercrombie, 
receiver for the Connecticut Valley 
Street Railway, Greenfield, Mass., to 
sell the property co,mpri~ed by the 

Millers Falls' division, on which serv
ice was discontinued recently. The 
division had a total mileage of 9 
miles, consisting of a 5-mile stretch 
from Turners Falls to Lake Pleasan 
and branches· of 2 miles each extendin 
to Millers Falls and Montague. The 
lines to Lake Pleasant and Millers Falls 
were built in 1895 and the one to Mon
tague several years later. It is under
stood that the property will be dis 
posed of soon at public sale to the 
highest bidder. 

Certificates of Valuation Issued to Two 
Pennsylvania Companies 

Altoona & Logan Valley Electric Railway Valued.at $6,600,000, and Southern 
Pennsylvania Traction Company at $6,700,000 

UNDER the public service commis
sion law of Pennsylvania, public 

utilities can apply to the commission 
for certificates of valuation. Recently 
two of the electric railways have re
ceived these certificates of valuation 
from the Public Service Commission; 
the Altoona & Logan Valley Electric 
Railway Company being valued at 
$6,600,000 and the Southern Pennsyl
vania Traction Company at $6,700,000. 
Both of these companies are controlled 
by the American Railways Company of 
Philadelphia. 

In arriving at these figures the com
mission had before it inventories and 
valuations made by A. L. Drum & Com
pany, consulting engineers, Chicago and 
Philadelphia. In the case of the 
Altoona property the engineers sub
mitted valuations made on two bases 
viz., prices current on Dec. 31, 1919, and 
average prices for the years 1914-1919, 

inclusive. A summary of the cost to 
reproduce new the property of the 
Altoona company (including the Home 
Electric Light & Steam Heating Com
pany) under the two bases noted is 
reproduced herewith. In addition to the 
two bases used on the Altoona property 
a valuation based on unit prices as of 
Jan. 1, 1922, was made for the South
ern Pennsylvania Traction Company. A 
table showing the summary of thest? 
three bases is printed herewith. 

For both companies the amount of 
depreciation was determined on each of 
the bases, representing the amount of 
existing depreciation due to wear or 
mechanical deterioration ascertained by 
field inspection and measurement. 

The Altoona property consists of a 
53-mile electric railway system in 
Altoona with two interurban lines, one 
to Lakemont Park and Hollidaysburg, 
and the other to Bellwood and Tyrone, 

SUJ\ll\lARY OF COST OF REPRODUCING AND DEVELOPING THE PROPERTY OF THE 
ALTOONA &: LOGAN VALLEY ELECTRIC RAILWAY, INCLUDING THE HO:\IE 

ELECTRIC LIGHT & STF...Ut HEATING COMPANY AS OF DEC. 31, 1919 

Phy1iical Property: 

f#l<:~!~i::~!i: :::~;;;;;~;;;:;;:;;:::::::::::::: 
Electrical distnlrntion system ..•..... : .. : .. :::::::::::::: 
Rolling atoek ..... . .... .................... . 
Power station equipment .... , .... , . . , · · · · · · · · · · ·. 

i~~1:::~_;~~~-~~~ --~~~-~".".~::::::::::::::::::: :.: : : : : : 
Furruture and fist urea .. .. . .... . •........ 
Stores, ~ools and miscellan"?UB equipment .. :::: : : : : :~ : : : : : 
E~nd1t.ures not appn_rent 10 inventory .................•. 
Engmeenng and aupenntendence . ..... , ...... . 
Administry,tion, organi~ation and legal expense ... ·.:: : : : : : : : 
Taxes durm111 conatruct1on ..•.•..•.. ........ 
Inter'18tduri!'gconstruction .... ............ ::::::::::::: 

~~~~r1:~~1~~--:: ::: ::: ::::::::::::::::::::::::::::: 
L.I~~~"r;t" p~;k: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

Total physical proP<"rty .............................•• 
Developmental Coeta: · 

Expenditures tor obsolete equipment a nd construction ..... . 
Coet to unify system ...... . . .. ............. . . 
Lo&. o{ intercBt during operation ... , ... , ..... , .:.::::::::: 

Total development costs . .. .. . , .... , , ................ . 

T otal cost of reproducing and developing t he property 
H ome Electric Light & Steam Heating Company •.. . .. :: : : : 

Grand total . .• . _..: ...................... . ........ . 
Ca.t new less dcprec1at1on . ................... . 
C,rtificate of valuation issued by Public Service Co,;;,;,~ io~ 

ol PellDl!ylvania, Aug. 7, 1922 .... .. .. . ... .. , ...... .. .. . . 

~BMisNo. 1~ 

Prices Current 
Dec. 31, 1919 

$68,585 
1,877,266 

217,953 
6◄0,3◄ 8 
388,730 

1,0◄ 1.870 
◄ 57,335 

52,186 
361,o30 

9,11 ◄ 
126,920 
◄ 1,0◄◄ 

2◄◄ .936 
231.339 

15,114 
◄61,902 

59,000 
31 ◄.733 

6,609, ◄ 05 
408,137 

$7,017,542 

$323,218 
100.000 
◄ 91,228 

$91 ◄,◄◄ 6 

$7,931.988 
$925,887 

$8,857,878 
$8,077, ◄ 27 

~Ba8is No. 2~ 
A versge PricPs 

Years 1914-1919, Prr Cent 
lnclUBive or 1919 

$54,868 80.00 
1,379,H6 73. ◄ 8 

167, 15◄ 76.69 
399,950 62. ◄6 
355,938 91. 56 
735,160 70,56 
H0,601 7◄•◄8 
◄ 2.532 81, 50 

263,268 72. 92 
8,102 88,89 

118,128 93.76 
◄ l,0◄ 4 100.00 
181, ◄97 7◄ .10 
231.339 100.00 

15.055 99.60 
303,388 65.68 

59,000 100.00 
23◄,825 68.72 

◄,931,325 7◄ .61 
297,236 72.83 

$5,228,561 7◄ .51 

$323.218 100,00 
100.000 100.00 
365,999 76.5◄ 

$789,217 86,31 

$6.017,777 75. 87 
$714,375 77. 16 

$6,732.152 76.00 
$6,163.700 76.31 

$6,600,000 
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CO:\IP,\RATIYE SUl\11\IARY OF COST OF REPRODUCING AND DEYELOPING THE PROPERTY 
OF THE SOUTHER!\" PE!\NSYLVANIA TRACTION COMPANY AS OF DEC. 31, 1919 

Basis No. I-Prices Current Dec. 3 I, 1919 
Basis No. 2-Average Prices Years 1914 to 1919, Inclusive 
Basis No. 3-Prices Current Jan. I, 1922 

~Basis No. I~ ~Basis No. 2-
Average 

~Basis No.}--. 

Prices 
Pricea 

Current 
Dec. 31, 1919 

Years 
1914-1919 Per Cent 
fnclusive of l 919 

Prices 
Current 

Jan. I, 1922 

Per 
Cent 

of 1919 
Phy,ical Pr perty: 

Land .....•........•....................... 
1rack .................. , ................. . 
Bridges .................................. . 
Pa,-in, ........................... ........ . 
Electncal distribution system ................ . 
Rolling stock ....................... ....... , 
Power station equipment. ..............•.... 
Substation equipment .................. .... . 
Shop machinery and shop tools .......... .... . 
Buildings ..................•.......... ..... 

$94,766 
1,984,829 

83,920 
758,280 
418,443 

1,182,914 
454,851 

58,634 
14,014 

277,942 

$75,812 
1,449,612 

61,541 
546,536 
382,009 
842,294 
340,851 
42,032 
11,422 

208,003 

80.00 
73.03 
71. 42 
72.08 
91. 29 
71. 21 
74. 94 
71. 69 
81. 50 
74.84 
88.90 
89.10 

100.00 
74.87 

100.00 

$94,766 
1,671, 775 

71,931 
747,254 
300,115 

1,219,280 
379,0 17 
60,031 
12,410 

238,727 

100.00 
84.23 
85. 71 
98.55 
71. 72 

103. 07 
83. 33 

102.38 
88.55 
85.89 
65.00 

107.99 
100.00 
87. 91 

Furniture and fixtures ................... , ..• 
Stores, tools and miscellaneous equipment ..... . 
J,;,penditures not apoarent in inventory .....•.. 
Engineering and superintendence ..•.......... 
Administration, organization and legal expense .. 

6,080 
94,803 

125,613 
249,324 
241,805 

5,405 
84,469 

125,613 
186,665 
241,806 

3,952 
102,380 
125,613 
219,176 
241,806 100.00 

96.46 
90. 78 
90.87 
90, 78 

Taxes durinJ construction period ............. . 
Interest dunng construction •......•.......... 
Wc,rking capital. .......................... . 
C"9t of financing .......................... . 

9,065 
484,423 

69,000 
326,985 

9,159 
369,058 

69,000 
249,114 

I 01. 04 
76. 19 

100.00 
76.19 

8,74~ 
439,758 

62,700 
296,837 

rota! cost of physical property to reproduce 
new.. .............. ................... $6,935,691 $5,300,401 76. 42 $6,296,272 90.78 

Devel pmental Costs: 
Expenditures for obsolete equipment and con-

struction ............................... . $464,535 $464,535 100.00 $464,535 100.00 
Cost to unify system .............•.......... 100,000 100,000 100.00 100,000 100.00 
~ of interest during operation ............. . 485,499 372,445 76.71 440,739 90.78 

Total development coat.. ...............•..• 

Total C06t of reproducing and developing the 

$1,050,03◄ $936,980 89.23 $1,005,274 95. 73 

propertyaso[Dec .. 31, 1919 ....•..... .... $7,985,725 $6,237,381 78. 11 $7,301,546 91.43 
C011t new less depreciation ...•...•...........• $7,068,944 $5,554,859 78.58 $6,481,706 91.69 
Value of power contract ..................... . $265,033 $265,033 100.00 $265,033 100.00 
Certificate of valuation issued by Public Service 

Commission of Pennsylvania, July 11, 1922 ..• 

and it also controls the Home Electric 
Light & Steam Heating Company, 
which does a general light and power 
business in the boroughs of Tyrone and 
Bellwood and intermediate settlements 
and territory. 

The Southern Pennsylvania Traction 
Company property consists of 54 miles 
of electric railway in the city of Ches
ter and suburbs, and suburban lines to 
Media, Eddystone and Darby and lines 
connecting with the electric railways in 
the cities of Philadelphia, Pa., and Wil
mington, Del. This company is a sub
sidiary of the Wilmington & Philadel
phia Traction Cc-mpany. 

In addition to the inventory of the 
existing physichl property, the enei
neers submitted a report on the de
velopmental costs of the properties, 
which is divided into three heads: 

(a) Expenditures for obsolete equip
mt!nt and construction. 

(b) Cost to unify system. 
(c) Loss of interest during early 

years of operation. 
This method of computing develop

mental costs obviates reporting an esti
mated percentage of total physical 
property by submitting a tangible 
statement of capital invested in the 
property ·actually superseded owing to 
the development in the art of trans
portation (and in order to bring the 
property to its present state of effi
ciency). The amount included for 
superseded property was the depre
ciated value of the property at the 
time of supersession. 

It may be interesting to note that in 
the case of the Southern Pennsylvania 

· Traction Company approximately 16 per 
cent of the mileage was superseded be
fore it had been used ten years, and in 

$6,700,000 

the case of Altoona approximately 10 
per cent was superseded before it had 
been used ten years. 

In no case is a general contractors' 
profit included in either valuation. In 
lieu of contractors' profit and overhead 
expenses there is substituted the neces
sary plant acquired and expenses in
curred by the company that it may do 
the work itself and save the item of 
contractors' profit. These items are 
storeroom and material yard expenses, 
o.:onstruction tools, contingencies and 
omissions, loss and waste, liability in
surance, special supervision and engi
neering and superintendence. 

Tax Exemption Up Again 
Adoption of the pending resolution 

proposing a constitutional amendment 
putting an end to the issuing of tax
exempt securities will be urged upon 
Congress at its short session, it was 
stated on Oct. 23 by high fiscal officers 
of the Administration. They declared 
the question of tax-free bonds was the 
most important, not alone of the 
national tax problem, but of some of 
the industrial ones as well. 

It was indicated that the proposed 
legislation would have the full support 
of the Administration. President Hard
ing was expected to renew in his an
nual message to Congress in Decem
ber his recommendations for such a 
change in the organic law. Secretary 
Mellon and other treasury officials 
also were prepared to reiterate their 
support of the resolution. 

Aside from the proposal to end the 
issuing of non-taxable securities, rec
ommendations with respect to taxa
tion to be made to Congress by Secre-

tary Mellon in his forthcoming annual 
report were expected to be few and 
to deal largely with such changes in 
the existing law as have been found to 
be desirable through its application. 

It was indicated that no generai. 
revision of the Jaw, such as was made 
a year ago, was contemplated. Re-en
actment of the excess profits tax has 
its advocates in both branches of Con
gress, but this is opposed generally by 
the Administration, as is also the prop
osition to tax undivided surpluses of 
corporations. 

Financial 
News Notes 

Balance Shown.-The stabilizing fund 
of the Community Traction Company, 
Toledo, Ohio, showed a balance of 
$10,414 for the month of September. 
· Nine Months Net $971,166.-For the 

nine-month period ended Sept. 30, 1922, 
the Market Street Railway, San Fran
cisco, Calif., reports a railway operat
ing revenue of $7,093,838 with expenses 
amounting to $5,143,215. The net in
come was $971,166. 

Preference Stock Offered.-Stone & 
Webster are offering $1,300,000 of the 
7 per cent cumulative prior preference 
stock of the Puget Sound Power & 
Light Company, Seattle, Wash. The 
par value is $100, redeemable at $110. 
The price is $105 and accrued divi
dend to yield 6.65 per cent. 

Net Income $772,186.-For the three 
months ended Sept. 30, 1922, the Brook
lyn (N. Y.) Rapid Transit Company 
reports a total operating revenue of 
$9,136,132 against $8,700,386 for the 
same period in 1921. The _ operating 
expenses increased from $5,625,956 in 
1921 to $5,994,057 for the same .three 
months of 1922. The net income was 
$772,186 for the 1922 period against 
$702,362 for the three months ended 
Sept. 30, 1921. 

Increase in Balance Reported.-The 
Republic Railway & Light Company 
and subsidiaries, Youngstown, Ohio, 
have reported gross earnings of 
$7,643,551 for the twelve months ended 
Sept. 30, 1922, against $7,727,960 for 
the same period in 1921. The balance 
for depreciation, dividends and surplus 
amounted to $563,761 for the twelve 
months ended Sept. ,30, of this year, 
ar. increase of $291,314 over the bal
ance for the same period a year ago. 

Offering of Gold Bonds Announced.
H. T. Holtz & Company, Central Trust 
Company of Illinois and Hamilton & 
Company are offering $2,500,000 of the 
Southwestern Gas & Electric Com
pany's general mortgage 6 per cent 
gold bonds, series of November, 1922. 
The bonds are dated Nov. 1, 1922, and 
are due Nov. 1, 1957. The price of 
the bonds is 90 to yield 6.75 per cent. 
The Southwestern Gas & Electric Com
pany operates the electric railway sys
tem in Texarkana, Ark. 
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Commissioner's Advice 
Ignored 

Toledo Council Votes Against Use of 
One-l\1an Cars Despite Proof 

of Their Value 

One-man cars tested for three months 
on the Bancroft Belt line and three 
days on the East Broadway and Cherry 
Street lines have been eliminated from 
Toledo by vote of City Council. This 
action followed the disapproval of the 
cars by the railroads and telegraphs 
committee at a previous meeting. 

There was practically no complaint 
from citizens other than a lobby of 
street railway employees and union offi
cials who had approved them when the 
wage agreement was made in March. 

Street Railway Commissioner W. E. 
Cann ·was unable to present much of 
his argument to the committee because 
of the prejudiced views of the members 
before the hearing. In fact the mem
bers paid very little attention to the 
actual results of operation. 

INVESTIGATION COMMl'ITEE VOTED DOWN 

Councilman B. J. Dalkowski, who led 
the opposition, offered to have a com
r.1:ttee appointed to investigate the cars 
after Council's action. He was voted 
down eighteen to two. He was told that 
technicaHy there wouldn't be any cars 
to investigate. 

Commissioner Cann said the equip
ment would be immediately turned back 
into two-man service. 

From the results of the Bancroft 
· Belt line he had figures to show that 

costs of operation were cut 21.9 per 
cent while actual service was increased 
6 per cent. 

Comparing months of May and 
August, the cars turned in 34,875 car
miles in the former month as against 
36,635 car-miles for the one-man equip
ment in the latter month. This increase 
of 2,060 car-miles is 6 per cent gain. 

Actual wages paid to motormen and 
conductors in May amounted to $3,265 
as against $2,378 in August to one-ma~ 
operators, showing a saving of $887 
for the one month. The additional car 
mileage would require $112 for power 
and $61 additional maintenance allow
ance, leaving a net saving o,_f $713, or 
21.9 per cent. 

ACCIDENT RECORD GOOD 

Comparing periods of June· 24 to 30 
and Oct. 1 to 7 it is shown that pas
senger revenue increased 6.77 per cent 
on the Bancroft Line as compared with 
2.09 per cent over the entire system. 

In the face of these almost unbe
lievable figures of economy the Council 
took its action to forestall the use of 
one-man cars on any of the lines. 

It was also shown from the accident 
report sheet that nearly nineteen out of 
twenty accidents on the line were 

merely bumping or scraping of auto
mobiles or other motor vehicles and not 
attributable to the one-man cars. Not 
more than three door accidents were 
experienced in all the operation and 
those are not all to be blamed on the 
structure of the one-man car, in the 
commissioner's opinion. 

Following Council's action Commis
sioner Cann asked the body where he 
stood when as technical adviser to the 
Council in such matters they wouldn't 
take any of his advice. No member 
rose to define his position. He said he 
might refer schedules and other details 
of the work to that body as well as 
major questions if they desired to do all 
the work. 

Rate Reductions Effect Saving 
of $20,350,000 

A review of rate reductions of the 
past year by the Railroad Commission 
of California has established the fact 
that an annual saving of $20,350,000 in 
rates and fares to the public of the 
state has been effected. Computed 
upon an annual basis the aggregate 
saving is made up as follows:· electric 
rates, $6,000,000; gas rates, $2,900,-
000; railroad rates, $10,450,000; ex
press rates, $1,000,000. In the words 
of H. W. Brundige, president of the 
commission, this annual saving has 
been brought about notwithstanding 
the fact that utility rates have been 
maintained at all time at levels dis
tinctly below "cost of living" figures 
compiled by the federal government. 
The commission is of the opinion that 
this annual saving in rates and fares 
marks the swing of public utility 
charges toward normal levels. 

Violators of Jitney Ordinance 
Sentenced 

Four drivers of jitneys in Kansas 
City, Mo., were sentenced to jail for 
contempt of court through violation of 
injunctions against operation, and have 
served sentences. Two served three 
days, and two served six days. This is 
the first real action of the kind ever 
taken locally. 

A Kansas City ordinance requires 
jitney operators to secure the consent 
of a majority of "front footage" on 
routes covered, preliminary to opera
tion. The Circuit Court of Jackson 
County upheld this ordinance in April 
this year, and issued an order restrain
ing operation contrary to the ordinance. 
Many jitneys ceased running at that 
time. Complaints of contempt of court 
for violation of the injunction were 
filed against several, and after delays, 
they were recently brought to trial and 
the above sentences meted out. No op
erator has secured the necessary con
sents, and few jitneys are being run, 
except those in interstate traffic. 

Traffic Regulations Changed 
Street Cars No Longer to Be Permitted 

to Fit in with Moving Traffic 
in Los Angeles 

Operation of street cars at curves in 
the downtown section of Los Angeles 
has been ordered changed by the 
City Council as part of an extensive 
readjustment of traffic regulations. 

Heretofore cars have started around 
curves against the traffic signal. For 
instance, a car turning from west to 
south would start when the signal 
opened north and south bound traffic 
and would fit in with the moving line 
of vehicles. Under the new plan, cars 
making such a turn will start when east 
and westbound traffic is open. The old 
plan was. ordered several years ago by 
the police department to avoid squeez
ing automobiles between street car and 
the curb in narrow streets. 

The Los Angeles City Council made 
a move toward keeping the car tracks 
reasonably clear of automobiles, when, 
in the same program, it authorized .an 
ordinance against automobiles or 
trucks stopping anywhere than against 
the curb unless halted by a blockade or 
by traffic signal. 

Second line parking has been one of 
the first causes of the congestion and 
delaying street cars in the downtown 
Los Angeles. Merchants have pleaded 
that they have not had a chance to 
make deliveries, as passenger cars 
monopolize all the curb parking space. 
Under the new traffic plan, the curb 
will be marked into 20-ft. and 30-ft. 
spaces, the former to be used by pas
senger cars for forty-five minutes, and 
the latter to be used by commercial 
vehicles for fifteen minutes. A passen
ger car may load and unload in a com
mercial vehicle zone, but must not 
stand more than one minute. 

Efforts will be made to compel pedes
trians to move with the traffic officer 
and to curb "jay-walking." 

The greater part of this program 
was presented by the Greater Los 
Angeles· Traffic Commission, made up 
of men and firms interested in the 
proper handling of traffic. 

Houston Agrees to Curb Jitneys 
An agreement has been reached be

tween the Houston Electric Company 
and City Council in connection with the 
problem of jitney competition. At one 
t :me this matter threatened to reach a 
climax in higher fares by the electric 
company in order to guarantee earn
ings allowed by the Federal Court and 
meet interest on bonds sold locally. The 
city was all prepared to ask the voters 
to decide whether jitneys should be 
abolished or retained. 

The city has now agreed to cut down 
the number of jitneys in operation from 
about 300 to 250 by Jan. 1. These are 
to be on the lines reached by street cars. 
The company had discontinued all im
provements pending some action by the 
city, but has now resumed its exten
sions, paving, and other work, promised 
to be carried out when it raised fund~ 
from local investors. 
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Saginaw's Fate Up 
People Will Decide Whether Franchise 

Pro,·iding Motor Coach Extensions 
Is to Be Adopted 

One of the most strenuous campaigns 
in the history of Saginaw is drawing 
t•l a close, and on Nov. 7 the people will 
know whether electric railway service 
is to be resumed with motor coach ex
tensions. At the general election on 
that day the electors will vote on a 
franchise that was submitted by the 
Council after it had been presented with 
!'igners numbering thousands. While 
the measure has had its opponents, it 
has not lacked for support, and as the 
opposition grew, the support did like
wise. An educational campaign through 
the press and public meetings has been 
going on for the last two weeks and 
will continue up until Monday, Nov. 6. 

The Exchange Club, one of the city's 
many luncheon organizations, has 
backed the citizens' committee that suc
ceeded in having the franchise initiated 
and has gone to the extent of blocking 
the entire city and on election day will 
have workers in every voting precinct. 
This organization has left nothing un
done to have the measure adopted. 

The opposition centers with the 
United Club. This organization months 
ago attempted the financing of a 
locally-owned motor coach system and 
succeeded in getting $5,000 in cash and 
$20,000 in subscriptions for a $400,000 
company. After it failed nothing was 
again heard of the organization until 
the franchise was submitted to the 
Council, and with the slogan of "On the 
job" they started knocking the fran
chise at meetings throughout the city. 

PROVISION MADE FOR ELECTRIC CARS , 
While it is impossible to make a pre

diction at this time as to the success of 
the franchise, many who have in the 
past opposed grants to public utilities 
are unwilling at this time to say that 
the measure will be defeated. 

The franchise provides for street 
cars on lines formerly owned by the 
Saginaw-Bay City Railway Company, in 
bankruptcy since August, 1921, and 
motor coach extensions. The period of 
the grant is twenty-five years. The 
rate of fare is twenty tickets for $1; 
10-cent cash fare; four tickets for 25 
cents, free transfers. This rate of fare 
is to extend over a period of two years, 
after which the Public Utilities Com
mission is to fix it. 

The company is to be relieved of 
all paving and repaving but is to 
keep the pavement between its tracks 
and one foot outside in repair and 
pay for all necessary cost of extra 
foundation required because of its 
tracks being in the streets. New 
tracks are to be laid in several streets 
during 1923. 

At least two-thirds of the board of 
directors will be Saginaw men, and Otto 
Schupp, trustee of the bankrupt rail
way, has been asked to accept the 
presidency of the new company if the 
franchise carries. Mr. Schupp, to whom 
the franchise is to be granted, has 

promised the people that he will not 
assign the contract until t he new com
pany deposits $400,000 with which to 
make the improvements and rehabilitate 
the property and names the Saginaw 
officers. The company is not to be con
nected in any way with any of the local 
utilities controlled by the Common
wealth Power, Railway & Light Com
pany. 

All competition is to be eliminated, 
and the same legislation is provided to 
stop competition on interurban traffic 
that use the cotnpany tracks as a means 
of egress and ingress from and to the 
business district. 

The contract also provides that when 
the utilities commission fixes the new 
rate of fare, the franchise given the 
r.ew company is not to be capitalized, 
no consideration is to be given if dur
ing the first two years there has been a 
loss because of the rate of fare as estab
lished, and the stock and bonds of the 
Saginaw-Bay City Railway Company, 
are not to be included in fixing the 
value of the property upon which it 
will be permitted to earn a profit. 

Transportation 
News Notes 
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Elimination of Skip-Stop Tabled.
For the time at least the effort started 
in the Fort Wayne, Ind. City Council 
to make the Indiana Service Corpora
tion cut out its skip stops and stop at 
every street intersection has been dis
continued. 

New Service Started.-The North
ern Texas Traction Company, Fort 
Worth, Tex., has begun operation of 
cars on the recently constructed South 
Adams spur of the Hemphill Street 
line. A new residential district with 
several thousand persons is served by 
this extension. 

Refuses Lower Fare Request.- The_ 
Georgia Public Service Commission has 
denied a petition by citizens of Rome, 
Ga., requesti,pg a r eduction in fares. 
The present fare on the lines of t he 
Rome Railway & Lig ht Company is 
6 cents, while in nearly all ot her 
Georgia c'ities the fare is 7 cents. 

Go to Theater on Half Fare.-The 
Northwestern Ohio Railway & Power 
Company, Oak Harbor, Ohio, has cut its 
rntes from Port Clinton to Toledo for 
the 5:30 and 6:30 p .m. cars. This is 
done to give Port Clinton people a the
ater car at prices equal to the regular 
half-fare rate. 

Denies Petition.- The Georg ia Pub
lic Service Commission has .denied a 
petition by the Atlanta Board of Edu
cation requesting half fa res for school 
children. The contention of the Georgia 
Railway & Power Company that such 
reduction would be discriminatory, has 
been upheld by the commiss ion in its 
decision. The commission voted four 
to one to reject the petition, which was 

originally filed several months ago. The 
existing fare in Atlanta is 7 cents. 

l\Iotor Cars at Chattanooga.- The 
motor-driven railroad car has made its 
appearance in Chattanooga. It is a 
gasoline propelled combination passen
ger and baggage car, on the Tennessee, 
Alabama & Georgia Railroad. The cars 
will displace steam propelled trains now 
used on certain schedules. It accom
modates forty passengers. 

Demands Lower Charges.-The East 
St. Louis City Council on Oct. 24, unan
imously passed a resolution demanding 
a reduction in utility charges and re
questing the Illinois Commerce Com
mission to make an investigation. The 
resolutions declare there has been a 
reduction in the cost of material and 
labor, which it is stated are now only 
36 per cent above the average in July 
1913. The present fare on the lines of 
the East St. Louis & Suburban Railway 
in East St. Louis is 8 cents. 

Defends Skip-Stop Plan.-The Mem
phis (Tenn.) Street Railway will defend 
before the Public Utilities Commission 
the use of the skip-stop system. The 
company claims a saving of $100,000 a 
year is effected on account of this 
method of operation, besides a saving 
in fuel. The railway in its defense also 
says that since the establishment of 
this syste·m average car-miles have 
been increased. The skip-stop system 
was installed as a war-time measure 
in the four largest cities of Tennessee, 
Knoxville, Nashville, Chattanooga and 
Memphis. Nashville and Chattanooga 
have since abolished it. , 

Mail Service Established. - After 
seventeen years of ineffectual discussion 
with the federal postoffice officials the 
first traction mail service between Fort 
Wayne and Garrett has been started. 
Thirty square feet of mail space has 
been alloted the Fort Wayne postoffice 
on the Fort Wayne & Northwestern 
Railway running between Fort Wayne 
and Garrett. It has taken• twenty-four 
to forty-eight hours for letters mailed 
in Fort Wayne to reach Garrett because 
of Garrett's location away from rail
roads running through Fort Wayne 
which have a federal mail service and 
the change will, of course, cut out all 
this delay. 

Will Repeal Ordinance.-Legislation 
enacted by ordinance at Johnstown, 
Pa., requiring that every trolley car 
be "manned by a motorman and con
ductor," will be repealed by the City 
Commissioners in order that one-man 
cars can be operated in the city by 
the Johnstown Traction Company. With 
the repeal of the old ordinance, the 
City Council is stipulating, under a 
new ordinance, a reduction in trolley 
fares to school children. The new bill 
has already passed first reading, and 
provides for a 5-cent fare to students. 
Mayor Joseph Cauffiel opposed the re
pealer and also the new bill, claiming 
that the trolley company should be 
made to give a 4-cent rate. twenty
eight tickets for $1 to school children. 
The passenger rate in the city is now 
7 cents. 
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Personal Mention 

Mr. Worley at Michigan 
New York Engineer Selected to Become 

Professor of Tran~portation at 
Wolverine University 

John S. Worley of Thompson & Wor
ley, New York, has been selected by the 
board of regents of the University of 
Michigan to fill the position of pro
fessor of transportation and railroad 
engineering there. The position wa:; 
created by the board of regents of the 
university at a meeting on Oct. 27. Mr. 
Worley will retain his interest in the 
firm. 

Mr. Worley was born in Jackson 
County, Missouri, on April 19, 1876. 
He attended Odessa (Mo.) College and 
the University of Missouri, from 1895 
to 1897. He received the degree of B. 
S. and M. S. from the. University of 
Kansas in 1904. From 1903 to 1904 
he was assistant engineer of construc
tion of the St. Louis & Northern Ar
kansas Railway, and for the following 
five years was principal assistant en
gineer of Riggs & Sherman Company, 
Toledo, Ohio. During those five years 
he was also chief engineer of the 
Marion & Bluffton Interurban Railwal· 
of Indiana in charge of constructing 38 
miles of that road. He was the senior 
member of the firm of John S. Worley, 
later Worley & Black, from 1909 to 
1913. Mr. Worley also was associated 
with M. W. Thompson, New York City, 
from 1910 to 1913 in making appraisals 
and reports on railway properties and 
conducting railway litigation. 

Mr. Worley has been a member of 
the engineering board of the Interstate 
Commerce Commission since 1913, and 
from 1920 to 1921 was the commission's 
consulting valuation engineer. 

He was admitted to the Missouri bar 
in 1919, and is now a junior member of 
Thompson & Worley, financial experts, 
New York City. He is a member of 
the American Society of Civil En
gineers. 

A. D. Flinn to Direct Engineering 
Foundation 

Alfred D. Flinn has been elected 
director of the Engineering Founda
tion, which is fostering organized in
dustrial research on a nation-wide scale. 
Mr. Flinn is the first incumbent of the 
new post, created by the Foundation's 
governing board, composed of the four 
founder societies of civil, mining, me
chanical and electrical engineers, to 
meet the expanding activities of the 
Foundation. 

Mr. Flinn will retire as chairman of 
the Engineering Division of the Na
tional Research Council, a position 
which he has held since October, 1921, 
but will continue as secretary of the 
United Engineering Society in order 
that the Foundation may continue inti
mate relations with the founder socie-

ties. Mr. Flinn has been secretary of 
this society and of the Foundation since 
January, 1918, and is widely known by 
engineers throughout the country. 

C. E. Taylor has been appointed chief 
engineer of power stations of the Wil
mington & Philadelphia Traction Com
pany, Wilmington, Del. G. T. Bromley 
was previously chief engineer of this 
department. 

J. E. Carey, who has been assistant 
purchasing agent of the St. Joseph 
Railway, Light, Heat & Power Com
pany, St. Joseph, Mo., has been ap
pointed purchasing agent. F. E. Hen
derson, who formerly held the position, 
is now superintendent of railways. 

C. H. Andrews, former manager of 
the North Carolina Public Service 
Company at Greensboro and later gen
_eral superintendent of the Southern 
Utilities Company of Florida, has been 
attached to the operating department 
of the Carolina Power & Light Com
pany of Raleigh. 

R. S. Hecht, chairman of the board 
of directors of the New Orleans (La.) 
Public Service Corporation, has sailed 
for Rio Janeiro as the official represen
tative of the American Bankers' Asso
ciation, members of which will meet in 
the city during the Brazilian Centen
nial Exposition. He holds commissions 
also from various other American asso
ciations. 

\V. P. Guinan, who has been manager 
:if the business department of the 
Montgomery Light & Water Company, 
Montgomery, Ala., has been transferred 
to the Dominion Gas Company, Hamil
ton, Ont. Mr. Guinan was formerly as
sociated with the Danbury & Bethel Gas 
& Electric Company, Danbury, Conn. 
He has been with the Doherty Company 
for the past fifteen years, and in that 
time has been stationed wit.h the prop
erties in Denver, Col., Joplin, Mo., and 
Mount Vernon, Ill., under the manage
ment of the Doherty interests. 

E. F. Gould, assistant general man
ager Aurora, Elgin & Chicago Railroad, 
resigned at the time the property was 
recently sold and reorganized under the 
name of the Chicago, Aurora & Elgin 
Railroad. Mr. Gould served in this 
capacity during the two and one-half 
years the line was in receivership. He 
had been connected with the property as 
electrical engineer and as consulting 
electrical engineer for the several prop
erties controlled by Mandelbaum, Wolf 
and Lang, Cleveland, for several years 
prior to the receivership. Altogether 
his connection in various capacities 
with the Aurora, Elgin & Chicago Rail
road extended through eighteen years. 
Mr. Gould graduated from Worcester 
in 1899 and was with the General Elec
tric Company for five years after that. 

Sir Henry Thornton Elected Pres
ident of Canadian Company 

Sir Henry Worth Thornton, manager 
of the Great Eastern Railway of Eng
land, who before going to England was 
general superintendent of the Long 
Island Railroad and president of the 
Northwestern Railway, Meadville, Pa., 
has been elected· president of the Cana
dian National Railways. He will assume 
active charge within a month. He is 
relinquishing his connections with the 
English railway. 

In 1914 Sir Henry joined the English 
company after three years association 
with the Long Island Railroad as assist
ant general superintendent and general 
superintendent. l\fuch of his previous 
work had been with the Pennsylvania 
Railroad as draftsman, topographer, 
assistant in the engineers corps of the 
Pittsburgh division, supervisor of yards 
at Columbus, Ohio, assistant engineer 
of the Cincinnati division, engineer of 
maintenance of way of the Erie & Ash
tabula division of the Northwest sys
tem, superintendent of the Mariette 
division of the Northwest system, and 
superintendent of the Erie & Ashtabula 
division of the Northwest system. He 
was also for a time during this period, 
from 1894 to 1911, connected with the 
Cleveland & Marietta Railway and the 
Cleveland, Akron & Columbus Railway. 

Sir Henry's work in England has been 
conspicuous. He received the rank of 
colonel during the European war and 
was advanced to brigadier-general in 
appreciation of his work as director of 
the Channel transports. In 1919 he was 
raised to the knighthood for his service 
during the war as general manager of 
the Great Eastern Railway. 

C. D. Baker, who for some time has 
been assistant general superintendent 
of the Long Island (N. Y.) Railroad, i:; 
now general superintendent. W. E. 
Canning has been moved up to the of
fice of superintendent from the post of 
superintendent of freight, and Ralph 
Peters, Jr., has been made assistant 
superintendent. 

R. 1\1. Harding, since 1919 local man
ager of the Columbus Electric & Power 
Company, Columbus, Ga., ha5 been 
elected a vice-president. The company 
is a consolidation of the Columbus 
Power Company, the Columbus Rail
road and the Gas Light Company of 
Columbus, which was effected on June 1. 
Norman W. l\Jumford, Harry H. Hunt 
and Henry G. Bradlee, all of Boston, 
Mass., were also elected vice-presidents. 

Percy L. Radcliffe. formerly super
intendent of fare collections of the De
troit (Mich.) United Railway, has been 
made assistant general superintendent, 
reporting to Harry Bullen, general su
perintendent. H. F. Rech is acting as 
assistant superintendent of power, 
J. M. l\Jude as chief engineer, W. J. 
Vaugh as superintendent of distribu
tion, Hugh Savage as superintendent 
of shops and W. l\L Spaulding as gen
eral timekeeper. R. G. Skeman is fill
ing the post of auditor, formerly held 
by Irwin Fullerton. 
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E. H. Sharpe, special representative 
of the executive department of the 
Pacific Electric Railway, Los Angeles, 
Calif., and in charge of the lately
created bureau of news, has resigned 
to be connected with the shippers' com
mittee against dismemberment of the 
Southern Pacific-Central Pacific sys
tems. l\Ir. Sharpe will assist in putting 
matters pertaining to this issue before 
the public. The shippers' committee 
against dismemberment, E. C. Thomas, 
general agent of the passenger de
partment, has been transferred to the 
executive department to assume the 
duties formerly handled by l\Ir. Sharpe. 
l\lr. Thomas has heretofore been in 
charge of advertising. George H. Blyth, 
chief clerk to the passel).ger traffic 
manager, was promoted to the position 
vacated by Mr. Thomas, and will hence
forth be advertising anager of the 
company. 

John Harry Stedman Dead 
John Harry Stedman, Rochester, 

N. Y., secretary and a director of the 
Ohmer Fare Register Company, Dayton, 
Ohio, died in Rochester Oct. 28. 

l\lr. Stedman was well known in 
electric railway circles. For many 
years he was a regular attendant at 
conventions, where his cheerful manner, 
fund of humor and attractive personal
ity made him extremely popular. He 
was prominent in many ways in his own 
city. 

Mr. Stedmand was active in church 
work, was a member of many clubs, 
and was sought extensively as an after 
dinner speaker. He was also a verse 
writer of no mean ability. In his active 
days he had numerous business inter
ests and at the time of his death was 
still a director in a number of corpo
rations. He did much to develop the 
modern form of street railway trans
fer. 

In commenting on his death the 
Rochester Democrat and Chronicle said 
in part: 

The world would be a brighter place to 
live In If It contained more men of the 
type of J. Harry Stedman. He showed the 
possibllttlcs of enrichment of human inter
eourse, and by example taught the lesson 
that life need not be the dull and drab 
affair that 1<0 many of us make It by travel
ing in a single rut. 

•Mr. Stedman had not been in good 
health for some time and among the 
resolutions adopted at the Chicago con
vention of the American Electric Rail
way Association was one sending greet
ings of the members to him and the 
hope that he would live for many years. 
This resolution reads as·follows: 

\Vhereas for many years J. Harry Sted
m1,1.n was a regular attendant at the conven
tions of this association, always wtlling to 
do his part In making the convention a 
success, always cheerful himself and cheer
ing others with his wit and humor; and 

\Vhcreas · during tho last few years he 
has been unable, because of poor health. 
to attend the meetings of this association, 
now, therefore, be It 

Resolved, That the members of this as
scctatlon send their best wishes to him, 
regretting that he Is unable longer to attend 
th<'lr meetings, but hoping that he will live 
many years and that each will be full of the 
great joy which he dcservei< because of the 
pleasure he has glv!'n others. 

Manufactures and the Markets 
DISCUSSIONS OF MARKET AND TRADE CONDITIONS FOR THE 

MANUFACTURER, SALESMAN AND PURCHASING AGENT 

ROLLING STOCK PURCHASES BU51 NESS ANNOUNCEMENTS 
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Terminal Contract Let for 
$163,000 

The contract for building the new 
joint terminal station of the Salt Lake 
& Utah Railroad and the Bamberger 
Electric Railroad, on the site of the 
present building, has been let to Jacob
sen & Hodgson, Salt Lake City, for 
$163,000. Construction is to begin im
mediately. The firm of Young & Han
sen, Salt Lake City, is in charge o:f Lhe 
architectural work. T. E. Thomas, 
Ogden, was awarded the contract for 
plumbing and heating work, his figure 
being $21,300. The contract for the 
electrical work was let to the Salt Lake 
Electric Supply Company for $9,494. 

The terms of the contract stipulate 
that the new building shall be com
pleted and be ready for occupancy 
within 150 working days. 

The new structure will be two stories 
high. It will have a frontage on South 
Temple Street equal to that of the 
present building, plus the distance from 
the east side of the building to the 
corner of West Temple and South 
Temple Streets, with a considerable 
frontage on West Temple Street. 

Plan to Build Railway in Iceland 
Besides Albania, the island of Ice

land is the only country in Europe 
without any. railway. It has now been 
decided to build an electric railway to 

connect the capital of the island, the 
town of Reykjavik, with the important 
agricultural districts of Arnes and 
Rangarvalli in the east of the country. 
According to its size Iceland is, in 
available water power, the richest .land 
on earth. The line will be of 1 meter 
gage and about 100 km. long. 

Conf ere nee in Geneva 
There is to be a meeting of the 

rating committee of the International 
Electrotechnical Commission in Geneva, 
Switzerland, beginning on November 
18. The member delegates from the 
United States to the meeting are 
expected to include representatives 
from the American Institute of Electri
cal Engineers, the Power Club, the Na
tional Electric Light Association, and 

· other societies interested in electrical 
standardization. Dr. C. 0. Mailloux of 
New York is p·resident of the United 
States Committee of the Commission 
and also of the International body. The 
chief work to be taken up at Geneva 
will be to secure final agreement on the 
basis of rating of all classes of electri
cal machinery. 

In addition to C. 0. Mailloux, Clay
ton H. Sharp, H. M. Hobart, C. E. 
Skinner, Schuyler Skaats Wheeler, Gen. 
George H. Harries, Frank V. Magal
haes and Clarence L. Callens have been 
made delegates to the meeting. 

ELECTRIC RAILWAY MATERIAL PRICES-OCT. 31, 1922 
l\letals-New York 

Copper, electrolytic, cents per lb .•..... • , .. 
Lead, cenlll per lb ............. ....... . .. . 
Nickel, cents per lb .......... , . . . ......•.. 
Zinc, cents per lb .... . ...• ... . ...••...•.. 
Tin, Stral ts, cen ta per lb . .••.•. ........•.. 
Aluminum, 98 to 99 per cent, cents per lb .... 
Babbitt metal, warehouse, oenta per lb.: 

Fair grade . ......... . ... .... . , ...•• 
Commercial •........ . • ... , .. . . . ... . 

Bituminous Coal 
Smokeless mine run, f.o.b. vessel, Hampton 

Roads ..................... .. . ....... . 
Someraet mine run, Boston •.... . • ....•.•.. 
Pittsburgh mine run; Pittsburgh .. . .... . .. . 
Franklin, Ill., screenings, Chicago •• . •...... 
Central, Ill., ocreeninga, Chicago ........•.. 
Kans ... Screenings, Kansas City . •......•.. 

13.81 
6.62 

39 . 00 
7. ◄ 5 

37 .00 
20 . 50 

35 . 00 
25 . 00 

$7. 125 
3. 75 
3.25 
2.625 
I. 87 
2. 50 

Trac·k Materials-Pittsburgh 
Standard Bessemer steel rails, groea ton . . . . . $ ◄ 0. 00 
Standard open hearth rails, gross ton.. . ..... ◄ 0 . 00 
Railroad apike11, drive, Pittl!burgh base, cents 

2. 80 
2 . ◄ 2 
2. 75 
◄ .17 
2.10 
I. 40 

per lb •.•.. .. .... . •... .... . ........• ,. 
Tie plates (flat type), cents per lb .... .• ..••. 
An11le b81'11, cents per lb . •• •.....•.. . ...•.. 
Rail bolts and nuts, PittBburgh base,centa;lb. 
Steel ban,, cents perlb .. . •... . .. . . .. ...... 
Tie11, white oak, Chicago, 6i a. " 8 in. "8½ ft. 

Hardware-Pittsburgh 
Wire nails, base per keg........ . . . .. . . .... 2. 90 
Sheet iron, (28 gage), cents per lb.. . ..... . .. 2. 90 
Sheet iron, galvanized, (28 gage) , centa per lb 3, 90 
Galvanized barbed wire, ccnta per lb. . .. . . . . 3. 55 
Galvanized wire, ordinary, centl! per lb... . . . 2.60 

Waste-New York 
Waate, wool, centl! per lb ....... ... .... ... . 
WMte, cotton, (I00lb. bale), centaperlb. : 

White .................... ....... .. .. . 
Colore<I .•.•.....•....• .. .• •... . ... • • • 

15.00 

l ◄ .00 
12.00 

Paints, Putty and Glass--New York 
LiMeed oil, (5 bbl. lots), centa per gal....... 75. 00 
White lead, ( 100 lb. keg), cents per lb....... 11.50 
Turpentine, (bbl. Iota), per gal.... . ........ $1. 6 ◄ 
Car window gl888, (single strength), fil'llt 

three brackets, A quality, diocount• .. .. . 8 ◄ 0% 

86 . 0% 
Car window gl888, (single strength), fir11t 

three brackets. B quality, diacount• •.... 
Car window gl.,,,,, (double etrength, all eize11, 

A quality), discount•. . ... ... . . . . ...... 85. 0% 
Putty, 5 lb. tine, ceotB perlb... .. ... . ...... 6 . 1,· 

"These prices are f.o.b. works, boxing 
charge.s ei:tra. 

Wire-New York 
Copper wire b8"e, centa per lb .•....•... .. .. 
Rubber-covered wire, No. 14, per 1,000 ft ... 
Weatherproof wire baae. cents per lb •...•... 

Paving Material■ 
Paving etone, granite, ◄ " 8 " 4, f.o.b. 

Chicago, dressed, per sq.yd .•...•.•...... 
Common, per sq.yd ... . ....•..•.•..•... 

Wood block p!\ving 3½, 16 treatment, N. Y., 

P!v1~~1c·k." 3t ·~ i!t ·~ :.: °N: V.'j,;, ·1:000 i,; 
carload Iota .. . ... ... . ..... . .. .. ...... . 

Crushed atone, i-in., carload lots, N. Y., 
per cu.yd . ... . . .. . . . .. . ....... .... . . . . 

Cement, Chicago colll!umen, net prices, with-
out bags .•.•. , .. . . . . . . •.. • . ...•....•.. 

Gravel, i-in., cu.vd,, N, Y •. .•••....••••.• 
Sand, cu.yd., N. Y . .. , .. . ... . .. . ........ . 

Old Metals--New York 
Heavy copper, cents perlb •......•..•.••.• 
Light copper, centa perlb., .............. . 
Heavy brll88, centa perlb ................. . 
Zinc, old ecrap, centa per lb ............... . 
Yellow brass, centa per lb (heavy) ...•.....• 
Lead, heavy, cent, per lb., .•....•••.. , .... 
Steel car axles, Chicago, net ton ...•••.•.... 
Old car wheels, Chicago, groea ton ......... . 
Rails (short), Chica,o, groea ton ...••.•.... 
Rails (relaymJ), Chicago, grOM ton .•••.••.• 
Machine turmoga, Chicago, net ton •.•••••.• 

15.625 
6.50 

16.00 

$3. 35 
3.10 

2.3 ◄ 

50. 00 

1.75 

2.20 
2.00 
1.00 

12.50 
11. 25 
8. 25 
•. 25 
7 .so 
5.50 

$19. 25 
16.50 
21.25 
30.00 
11. 2S 
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60,000 Hp. Added to 
Steam Plants 

The Southern Power Company, Char
lotte, N. C., through Vice-President and 
Chief Engineer W. S. Lee, has an
nounced plans for the immediate con
struction of additions to steam plants 
to be completed by Sept. 1, 1923, with 
a generating capacity aggregating 60,
'000 hp. Contracts for practically all 
of the equipment have been let and 
construction work will be begun im
mediately. 

The new additions will be at the 
steam plant at Mount Holly, where 
equipment will be installed to generate 
40,000 hp., and at the Eno steam plant 
at University Station, N. C., the ca
pacity of which will be increased 20,000 
hp. The Southern Power Company 
has under construction at present two 
hydro-electric plants. Of these, Dear
born plant, at Great Falls, S. C., is 
expected to be ready for operation by 
next March. The Mountain Island sta
tion, near Mount Holly, N. C., will prob
ably be ready for operation in August 
of next year. 

The two steam plants and one hydro
electric plant in North Carolina, and 
the Dearborn plant in South Carolina, 
all to be completed within less than a 
year, will have an aggregate generating 
capacity of 200,000 hp. Even with this 
enormous amount of power in sight, 
however, the Southern Power Company 
has been compelled to withdraw from 
the power market. 

The company began signing con
tracts for power in anticipation of new 
developments immediately after con
tracts were let for the Mountain Island 
and Dearborn stations. Applications for 
more than 35,000 hp. were already on 
-file, and since work has started the de
mands for prospective power have been 
mi active that the company has sold all 
the power it dares sell against its new 
developments, so that the power situa
tion today is approximately what it was 
a year ago, that is to say, there is no 
power in prospect beyond the amount 
which is already under contract. 

The Southern Power. Company has 
at present generating capacity in its 
hydro-electric and steam plants very 
nearly totaling 400,000 hp. The new 
-developments, including both steam and 
hydro, will give it a maximum 
generating capacity of approximately 
-600,000 hp. -------

Approve Extension on 
Bueter Road 

The County Commissioners of Fort 
Wayne, Ind., have approved a franchise 
petition of the Indiana Service Cor
poration to extend street railway tracks 
on Bueter Road to the International 
Harvester Company property. 

The corporation is prepared to begin 
work on this important extension at 
once. Service to the Harvester com
pany is to be made possible by running 
city cars on the Lewis Street line to the 
city limits and then on th~ tracks of 
the Fort Wayne, Van Wert & Lima 
traction line as far as Bueter Road. 
The new line will be .placed along 

Bueter Road running south to the Har
vester plant. 

The present arrangement is made to 
fulfill an agreement made by the In
diana Service Corporation with the 
Harvester company to provide street 
railway service to the p'.ant. The new 
plant is rapidly nearing completion and 
car service is imperative. Two former 
routes proposed by the traction com
pany for the line were turned down. 
The franchise is for two years. 

iliililii iliiiiilili I iijll 1111 

Rollin2' Stock 

Savannah Electric & Power Com
pany, Savannah, Ga., on Oct. 3 replaced 
the single-truck cars on the Battery 
Park line with large double-truck qars. 

Great Northern & Piccadilly Railway, 
London, England, early in October 
placed a contract with the Metropolitan
Vickers Electrical Company for rolling 
stock at a price of £159,767. 

Lincoln (Neb.) Traction Company has 
followed up a trial installation of 
twenty Economy meters with an order 
of thirty-one more, with which to equip 
completely all safety and single-truck 
cars. These meters are of the car 
inspection dial type. 

Quebec (Can.) Railway has planned 
to install two gasoline railway motor 
cars for service on its line between 
Levis and St. George. The new cars, 
which will be built by a Canadian 
firm, will have accommodations for 
about thirty passengers and a compart
ment for baggage. 

ltliililit 111111111111 tiilii 

Track and Roadwav 

Tiffin, Fostoria & Eastern Electric 
Railway, Tiffin, Ohio, has practically 
completed the Columbus Avenue im
provement in Fostoria. 

Columbus, Delaware & Marion Elec
tric Company, Columbus, Ohio, on Oct. 
lb started work on the new right-of
way from north of Worthington into 
Columbus. It is thought the project 
will not be completed before the spring 
of 1923. 

Los Angeles (Cal.) Railway will 
lower tho track between Pimiento 
Street and Redondo Boulevard to con
form to the new grade and ,vill re
construct and pave. The work of bal
lasting and paving the tracks on Whit
tier Boulevard is well under way. 

Dallas (Tex.) Railway will commence 
a $500,000 line extension on Haskell 
and Lindsley Avenue. Delay has been 
caused by plans for paving these streets. 
Richard Meriweather is general man
ager and in charge of the work for 
the company. 

Indiana Service Corporation, Fort 
Wayne, Ind., has put in operation the 
new extension to the Hoffman Street 
line. This extension is serving a large 
part of the Bloomingdale section of 
the city which has been without car 
service. The company has also re
cently opened up the newly built ex
tension to the Lakeside line. 

j. ii 1111 II I I I fl iiiiii iifliillliillliillilil 

Power Houses, Shops 
and Buildings 

1111111 

Altoona & Logan Valley Electric Rail
way, Altoona, Pa., is constructing 
an addition to the power plant at 
Sixth Avenue and Thirty-second Street, 
the addition to be of brick and 
concrete with steel trusses, size 63 
ft. x 70 ft. The basement will have a 
height of 10~ ft. and main floor 24 ft. 
A new 1,500-kw. generator, with 3,500-
hp. engine will be installed, along with 
a new surface condenser. 

Cumberland County Power & Light 
Company, Portland, l\le., will soon put 
into operation its new 10,000-kw. 
power station, located on the tidal 
flats at the South Portland end of the 
Portland-South Portland bridge. The 
building itself is 45 ft. high, of brick 
and steel construction. It contains 
three boilers of 700 hp. each and two 
5.000-kw. turbines. The construction 
h~s involved the use of 250 tons of 
steel and 500,000 brick. 

11111 1111 dm p Iii 

Trade Notee 

Johns - Pratt Company, Hartford, 
Conn., manufacturer of Noark fuses 
and protective devices, vulcabeston 
packing and insulation, and Johns
Pratt molded products, announces the 
appointment of George W. Mapother as 
New York district sales manager for 
the electrical division. l\Jr. l\Japother 
will make his headquarters at the New 
York office of the company, located at 
41 East Forty-second Street. 

H. P. Heyenor has joined the staff 
of Dwight P. Robinson & Company, Inc., 
as consulting engineer. He was until 
recently a member of the firm of Engel 
& Hevenor, Inc., where he specialized 
in track construction, taking part in 
numerous large projects in the East, 
Middle West and South. Mr. Hevenor 
is a member of the A.S.M.E., Brooklyn 
Engineers' Club, New England Street 
Railway Club, the A.E.R.A., and other 
associations. He has been identified in 
the past with several concerns prom
inent in the track construction field. 
Wli ill llliilii I Ill PIii ti 1111 I 11111 111111 iii 111111 II 11 I hill 

New Advertising Literature 

Root Spring Scraper Company, Kala
mazoo, l\lich., has published a nineteen
page booklet describing the root spring 
scrapers, lifeguards and accessories. 

The J. G. Brill Company, Philadel
phia, Pa., has issued Catalog No. 266. 
It is a twenty-three page illustrated 
booklet descriptive of its light-weight 
cars for city, surburban and interurban 
service. 

Link-Belt Company, Chicago, Ill., an
nounces the completion of a new general 
catalog, No. 400, which embraces i!s 
entire line. It contains 832 pages, 1s 
cloth bound and can be obtained from 
any Link-Belt branch office. This 
catalog not only includes the complete 
Link-Belt line, but also the products 
of the H. W. Caldwell & Son Company 
plant of that company. 
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Peacock Improved Brake 

The Automatic Stop 

A special feature of the Peacock Im
proved Brake. Prevents excessive un
winding of chain and saves at least 
one full turn of the hand wheel at the 
start of braking. 

The Old Car Problem 
Some people call them obsolete cars, but you know they 
still have years of service in them. It's only in certain 
parts of their equipment that they are hopelessly out of 
date. 

Try-
PEACOCK BRAKES 
Quicker stops with these modern powerful hand-brakes 
will help speed up schedules and will P1ake these cars 
safer to operate. Maintenance costs will be reduced. · 

Send for a set of Peacock Brake11 to try out. See what 
your tran11portation men and claim department ol1icial11 
think of their operation. 

National Brake Company 
890 Ellicott Square, Buffalo, N. Y. 

Canadian Repre11entative 
Lyman Tube & Supply Co., Ltd., Montreal, Can. 

23 
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Incorporated 

Business Established 1894 

115 BROADWAY, New York 
PHILADELPHIA CIDCAGO SAN Jl'RANOil!!CO 

STONE & W~BSTER 
Incorporated 

EXAMINATIONS REPORTS APPRAISALS 
ON 

INDUSTRIAL AND PUBLIC SERVICE PROPERTIES 

NEW YORK BOSTON CHICAGO 

SANDERSON &. PORTER 
ENGINEERS 

REPORTS, DESIGNS, CONSTRUCTION, MANAGEMENT 
HYDRO-ELECTRIC DEVELOPMENTS 

RAILWAY, LIGHT and POWER PROPERTIES 
CHICAQO NEW YORK SAN FRANCISCO 

T!!E ARNOLD COMPANY 
ENGINEERS--CONSTRUCTORS 

ELECTRICAL-CIVI L-M ECHAN ICAL 
105 South La Salle 9tl'Nt 

CHICAGO 

ALBERT S. RICHEY 
El..ECTRIC RAILWAY ENGINEER 

WORCESTER POLYTECHNIC INSTITUTE 

WORCESTER, MASSACHUSETTS 

JAMES E. ALLISON & CO. 
Consulting Engineers 

Specializing in Utility Rate Cases and 
Reports to Bankers and Investors 

1017 Olive St., St. Louis, Mo. 

C. E. SMITH & CO. 
Coruultin6 Encinen• 

ZOGS-75 Railway Excbanco Bldr., St. Louis, Mo. 
Chlcal'o Kanaaa Cit:, 

l■TWetications, Appraisals, Expert Testimony. Briclp 
...I Structural Work, Electrification, Grade CroSllinS 

Elimination, Foundations, Power Plants 

HEMPHILL & WELLS 
CONSULTING ENGINEERS 

Gardner F. Wells John F. Layng Albert W. Hemphill 
APPRAISALS 

INVESTIGATIONS COVERING 
Reorganization Management Operation Construction 

43 Cedar Street, New York City 

THE J. G. WHITE 
ENGINEERING CORPORATION 

Engineers-Con8tructor8 
Industrial Plants, Buildinl'•, Ste&m Power Plants, Water 

Powers, Gas Plants, Ste&m and Electric Railroads, 
Transmission Systems 

-43 Exchanl'e Place, New York 

JOHN A. BEELER . 
OPERATING, TRAFFIC AND RATE INVESTIGATION!! 

SCHEDtn.E:S-CONSTRUCTION-V ALUATIONS 
OPERATION-MANAGEMENT 

52 VANDERBILT AVE .• NEW YORK 

A. L. DRUM & COMPANY 
Conaulting ond Constructing Engineers 

VALUATION AND FINANCIAL REPORTS 
RATE STUDIES FOR PRESENTATION TO PUBLIC SERVICE 

COMMISSIONS 
CONSTRUCTION AND MANAGEMENT OF 

ELECTRIC RAILWAYS 
76 West Monroe Street, 215 South Broad Street 

Chicago, Ill. Philadelphia, Pa. 

ENGELHARDT W. HOLST 
Coruultif16 En6inen 

Appraisals, Reports, Rates, Sernce lnTestication, 
Studies on Financial and Physical Rehabilitation 

Reorranization, Operation. Mana.cement 

683 Atlantic Ave., Boston, Mau. 

PETER WITT 
UTILITY CONSULTANT 

456 Leader-News Bldr,, Cleveland, O. 

ROBERT M. FEUSTEL 
CONSULTING ENGINEER 

Rate, Traffic and Reorganization 
lnveatigationa 

Fort Wayne, lnlliana 

WALTER JACKSON 
Consultant on Fares, Buses, Motor Trucks 
O~nator of unlimited ride, transferable weekly 

J'aH. Campaicns handled to make it a succeu • 

143 Crary Ave., Mt. Vernon, N. Y. 

Parsons, Klapp, Brinckerhoff & Douglas 
WM, BARCLAY PA.R80N8 ll, JI[. BKIN11:F.JUIOrl' 
.EUGENE KLAPP W. ,1, D0UOL.&.8 

Engineers-Constructors-Managers 
Hydro-electric Railway Light and Industrial Plant, 

Appraisals and Reports 
CI..EVEIAND NEW YOU 

lino Hanna Bide, M Pine SL. 
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AMERICAN BRIDGE COMPANY 
EMPIRE BUILDING, 71 BROADWAY, NEW YORK 

Manufacturers of Steel Structures of all classes, particularly 

BRIDGES AND BUILDINGS 

Sales Offices: 

NEW YORK, N. Y ................. 71 Broadway St. Louis, Mo ...... .Liberiy Central Trust Bldg. 
Philadelphia, Pa ............. Widener Building Denver, Colo ........ .First National Bank Bldg. 
Boston, Mass .............. .120 Franklin Street Salt Lake City, Utah .... Walker Bank Building 
Baltimore, Md ............. Continental Building Duluth, Minn ....................... Wolvin Building 
PITTSB URCH, PA ........... Frick Building Minneapolis, Minn ..... 7th Ave. cS- 2d St.,S.E. 
Buffalo, N. Y ......... Marine National Bank 
Cincinnati, Ohio ........ Union Trust Building 
Atlanta, Ga ......................... Candler Building 

Pacific Coast Representative: 
U.S. Steel Products Co., Pacific Coast Dept. 

Cleveland, Ohio ................ Guardian Building San Francisco, Cal ............. Rialto Building 
Detroit, Mich .... .Beecher Ave. cS- M. C. R. R. Portland, Ore ......................... Selling Building 
CH JCAGO, ILL ....... 208 South La Salle Street Seattle, Wash ...... .4th Ave. So., Car. Conn. St. 

Export Representative: United States Steel Products Co., 30 Church St., N. Y. 

■--------------------- a 

Byllesby 
Engineering & Management 

Corporation 

KELLY, COOKE & COMPANY 

208 S. La Salle Street, Chicago 
New York Tacoma 

The Corporation Service Bureau 
D. 11. Boyle. Pr..,ldent L. A. Ohrlstlaosm, Vlce PreoldMll 

A. R. McLean, General .Manager 

LABOR ADJUSTERS 
I" ve s ligati ons-1 ns pections-C onf essions 

GENERAL OFFICES: 
Suite 1215, Ulmer Building, Cleveland, Ohio 

Dwight P. Robinson & Company 
Incorporated 

Design and Construction of 
Ekctric Railway•, Shop•, Pawn Station• 
12S East 46th Street, New York 

Chicago Youngatown DallH 
Loa Anrelea Montreal Rio de Janeiro 

THE P. EDWARD WISH SERVICE 
10 Cliurcli St. Street Reil1Qa7 Jnapection Ut State St. 
NEW YORK DETECTIVES BOSTON 

~- writinr tJae a.thertiaer for lnformatloa er 
prlc:M, a mentloa of tlie Electric Railway 

Joun,al woald 1,e appreciated. 

Engineers 

149 BROADWAY 
NEW YORK 

424 CHESTNUT STREET 
PHILADELPHIA 

J. N. DODD 
1211 Chestnut Street, Philadelphia, Pa. .. 

Planning and Equipment of City Rapid Transit Lines 

Special Investigations 

DAY & ZIMMERMANN. INC. ®l EMGINIElER~ 
'[),1Jt§n. Con.rtruction 

'!{eporfJ', f/aluati'on✓, 'Manag1m1nt 

NEW YOR.K PHILADELPHIA CHICAGO 

SANGSTER & MATTHEWS 
Consulting Accountants 

ValaaUon and Bate Speelalbw 
DepredaUon Con80lldatlon1 Bate Schedulee 

Rel>Orte to Banker,, 
25 Broadway, NEW YORK 

134 South LaSalle Street, CHICAGO 

Z5 
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Vhat happens when a moving 
dy hits an immovable body? 

It's a toss-up whether the rolling stock 
or the track foundation is the first to 
go to pieces. 

Concrete furnishes the best and most 
durable track foundation if you pro
vide a shock absorber. Without it 
concrete pulverizes from the hammer 
blows of traffic. 

The asphalt cushion of the Resilient 
Railway Tie gives an unvarying de/lee-

tion to the rail under the weight of the 
cars. 

The resi)ient joint tie provides addi
tional support for the rail ends, which 
prevents broken down joints and bat
tered rail ends. 

·Furthermore the blend of steeJ, con
crete, wood and asphalt used in the 
Dayton Resi)ient Tie makes for a quiet: 
easy riding, permanent track. 

SA VE from $2000 to $6000 a mile 
Resilient ties not only provide a 
superior grade of track, but their use 
actually entails a saving over the o)d
fashioned wood tie construction. 

THI~K of sa·ving $6000 a mile over 
wood ties laid in concrete foundation 

or a saving of $2000 a mile over wood 
ties laid in ballast. 

Is it any wonder that more and more 
railway men are turning each year to 
the p ermanent, lo'1.o cost construction 
made p os.rible by Re.rilient Ties? 

WRITE TODAY and have the facts about lower and 
better track construction laid before you-no obligation 

THE DAYTON MECHANICAL · 
TIE CO. 

707 Commercial Building, Dayton, Ohio 

Ca11adia11 Representative: 

Lyman T ube and Supply Co., Ltd., Montreal, Quebec 

11111111111111111111111111111 I I I II II I I I I I I I I II I I I I II Ill I I I II I I II I I I I I I I II I I II 111111111111 
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Another Lifer 
in the 

Boyerized Family 
Here's a turnbuckle that is as much better than the ordin
ary turnbuckle as Boyerized pins and bushings are in 
coinparison with the untreated sort. 

Instead of a big, coarse-threaded jam nut that needs a 
two-fisted wrench for application and yet won't stay put, 
you require only a pocket-size wrench that is applied at 
ll convenient angle. 

What's the secret? 

The jam-nut idea is replaced by a split clamp with a 
spring power that just won't be loosened once the little 
nut you see at one side has been tightened. 

The split of this clamp is lined with felt, serving a double 
purpose: First, to act as an oil feed; second, to keep the 
oil from working out of the oil pocket which keeps the 
threads lubricated always. 

That isn't all, either. The end of the McArthur turn
buckle is so arranged that each half is cut at a different 
angle, exposing a cross-section of one full tooth. T his 
tooth acts like a cutting tool in shearing off any ice or 
snow from the threads, as the latter feed into the turn
buckle for adjustment. 

For Trucks with Inside-hung Brakes and 
Motors 

The McArthur Turnubuckle is exceptionally valuable. Here 
with the turnbuckle rods coming directly over the rails there 
is not enough clearance for a pitman to make a hand\· turn 
with the large wrenches needed on jam nuts. \Viih the 
McArthur, a little wrench calls the turn and calls it right. 

Keep a McArthur well bushed and it will 

LAST AS LONG AS THE TRUCK 

Bemis Car Truck Company 
Electric Railwa y Supplies 

Springfield, Mass. 

REPRESE:STA TH'ES: 
Economy Electric Devices Co., Old Colony Bldg., Chicairo, Ill. 
F. F. Bodler, 903 Monadnock Bldr, San Francis~'() Cal 
W, F. McKenney. 54 First Street Portland. Oregoi,. · 
J. H. Denton, 1a::is Broadway. :r-~w York City, N. Y. 
A. IV, Arlin, 772 Pacific El!'<!trlc Bldg., Los Angeles. Cal. 

The 
McArthur 

Turnbuckle 

Other Members of the 
Boyerized Family 

Brake Hangers Center Bearings 
B rake Levers Side Bearings 
Pedestal G ibs Spring Post Buahi■ 
Brake Fu lcrums Spring P osts 

Bolster and T ransom Chafing Platea 
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AJAX Electric Arc \Veld er 

Do More 

\V elding and Grinding 
It Adds to Life of Track and Cars 

Vibrations and shocks cause rapid disintegration of track 
~tructures, car trucks and bodies. By a little constant at• 
tention to the condition of special work, joints and rail 
su rface, a smooth running track is secured at trifling expense 
and vibrations and shocks are thereby eliminated. 

ATLAS Rail Grinder 

RECIPROCATING Track Grinder 

AJAX 
Electric Arc Welder 

Highest capacity, lightest 
weight resistance type arc 
welder. At 600 volts its 
output is 333 amperes, at 300 
volts it gives 200 amperes. 
Weighs but 155 lbs. 

ATLAS 
Rail Grinder 
An efficient, light-weight rail 
grinder at an attractively 
moderate price. Especially 
adapted for grinding off sur
plus metal after welding. 

RECIPROCATING 
Track Grinder 

A class by itself for remov
ing corrugations and irregu
larities from r a i 1 - h e a d . 
Should be used at the first 
sign of corrugation. 

Railway Track-work Co. 
3132-48 E. Thompson St., 

Philadelphia, Pa. 
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How many dollars 
did you spend this 
year to keep your 
cars running 

? • 
There's fo od for thought in that question! 

* 
It's a challenge. 

Doesn't it suggest-

* * 

1-How many dollars will you spend 
next year-

* * * * 
16 pages, easy to read-very readable; as a 
matter of fact RE-readable. 

2-\Vhat are you going to do about 
it-

\\'1: wrote it, we printed it, we're giving it 
away-but you won't find the name "TEX
ACO" till you get half way down the 12th 
page. 

Nor docs it waste your time making 

I 
"Claims." It goes to work stating Facts 
about operating costs and lubrication, and 
lets you draw your own conclusions. Find the an

swers in this 
booklet, 'which 
you may have 
for the asking. 

Ho,_ m•~\ ,follu• 
Jld ,vu -r,-nJ th• 
W'Mll•lrirr~ -~-

? 

---5·---

Then, too, there's an important questionnaire 
on the back page. Every Street Railway 
official ought to fill it out for himself. It 

g• will give him a good slant on an important 
question-and we believe it will incline him 
toward TEXACO. 

\Ve've opened up the pot; you can call it 
with a two cent stamp-and your road will 
be the gainer! 

There is a TEXACO Lubricant /01· every purpose. 

THE TEXAS COMf 
DEPT· R::J • 17 BA1TERY PL-\CE •NEW 

HOUSTON .. CHICAGO .. NE 
OFFlCES IN 



November 4, 1922 ELECTRIC RAIL WAY JOURNAL 31 

Two EdgeMoorWater 
Tube Boilers of 497 
H. P. each in the plant 
of the Liocoln Traction 
Co., Lincoln, Neb. 

. 
~- - ... ,--.. 

rn FC>lR. I"NT C:R.E_-.SEI> F''-JEL .E:C:C>~C>~-Y- Q 

TO thousands of plants whose success is dependent 
on careful management, the economical produc

tion of power is a vital problem-even though their 
power requirements may not be large. Expenditures 
for operation must be kept at the lowest practical level; 
every invested dollar must bring a satisfactory return. 
Such a plant necessarily insists on boilers that convert 
the largest possible percentage of fuel burned into us
able power, are economical to operate, stand up with
out need of frequent repairs, and are fairly priced. 
We are proud of the fact that hundreds of these, as 
well as larger plants, have found that Edge Moor 
Water Tube Boilers satisfactorily meet their require
ments. Standard Edge Moor Boilers are built in 
sizes from 100 H.P. upwards. 
If you are looking for a boiler that goes somewhat be
yond the usual standard, you will be interested in the 

new Edge Moor catalogue. A copy is here for you. 

EDGE MOOR IRON COMPANY 
Established 1868 

EDGE MOOR, DELA WARE 

N ew Tork 
Chicago 
St. Paul 
Boston 
Pittsburgh 
Charlotte 

l j_:. I -A •• 
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When You Make 
a Sale 

RECORD IT 

Any retail business is liable to failure unless care is 
used in recording the amount of each sale at the 
time the sale is made. 

The OHMER FARE R EGISTER provides the 
retailer of electric · railway transportation with a 
detailed printed sales record of the business done 
each day in each car. 
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OHMER FARE REGISTER CO. 
Dayton. Ohio 
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Durable and Sanitary 
With thousands of people traveling 
on the cars, the main needs of an 
efficient upholstering material are 
long wear and cleanline:s:s. 

Meritas Leather Cloth meets both of 
these demands admirably. It is 
made on a foundation fabric of high
grade long-staple cotton, strong and 
sturdy. The surface coating is made 
by a special process, and is unusually 
durable. Chemical and physical 
tests have proved its ability to 
retain its pliancy, resiliency and 
sharpness of embossing after long 
periods of extraordinary abuse. 

Meritas Leather Cloth will not 
absorb moisture, stains, or perspira
tion. It can be wiped off with a 
damp cloth, is sanitary, does not 
collect and hold vermin, dust, or 
ashes, or retain the odor of stale 
tobacco. 

When used for window shades, 
Meritas does not fade under strong 
sunlight, or crack, peel or chip 
u~der long exposure to wind and 
rain. 

We will be glad to :send :sample:s 
for :specific re quirement:s. 

S·rAN'DARD TEXTILE PRODUCTS Co. 
RIT 

Dept. E.R.J. 

lerlln• Leather Cloth 
ing flam,·. There I 

he trn rraee, get stlf'k, 
erlals a11d see whn 

Rnh the f'dge of n. coin acroi,s tht' ~m·ltue of ::\leritn!-1 Lf'nther 
Cloth. Press bard, Do It repeatedly. Xo surra,·e coating 
f'Omes off and very little lm1>reMdon IH mode on the t'mhosslng. 
Try thlH on other goods and pro,·t· for yourtu:H whit·h o;;fand~ 
the hardf'Rt weor. 
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<:!Standard for <£/ee!ric 7lailuJ~ 

PANTASOTE ® AGASOTE 
@;..J4Ql.)K w;_ £ $- 4\1.: l 

THEPANTASOTECOMPANY 
Awpli2S qas Buildi1?3, Chica.!Jo 1113roaduJ~,/tlezu yol'lc, .Monadnock Bldy.,Sa11 Fmncisco 
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The 
Columbia 
Foundry 

Any Kind of Castings Made 
Our large modem foundry-in separate departments for 
iron and non-ferrous metals-has a combined capacity cf 
nearly 20 tons daily. Most of the output is devoted to 
electric railway specialties. We have annual contracts with 
many companies to supply their castings at a fixed pound 
rate. We will gladly submit quotations on any standard or 
special castings to your specifications. Our staff of com
petent metallurgical experts, ensures satisfactory alloys to 
meet any analysis test. 

Bearings 
Are Our 
Specialty 

By far the largest part of our non
ferrous work is in the form of armature 
and axle brasses. When a customer 
furnishes specifications as lo alloys they 
are followed exactly. For unspecified 
work. we use our own special mixture 
deoeloped from long experience and 
widely used by our electric railway 
customers with economical results. Our 
bearings are furnished lo exact fitting, 
interchangeable haloes. 

The Columbia Machine Works 
and Malleable Iron Company 

Atlantic Ave. and Chestnut St., Brooklyn, N. Y. 
A, A. Green, Salea Mgr.

1 
Brooklyn, N. Y, 

E. Keller, Brook yn, N. Y. 
F. C, Hedley, Broeklyn, N. Y, 

J. L. Whittaker, 141 Milk St., Boston, Maaa. 
E. Allison Thornwell, 1513 Candler Bldg., Atlanta, Ga. 
F. F. Bodler, 903 Monadnock Bldg., San Francisco, Cal. 
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British Electric Railway Prospects 

IN AN article by the pres
ent writer :which was pub
lished in the ELECTRIC 

RAILWAY JOURNAL of Jan. 1, 
1921, an outline was given 
of what has been done in the 
past in the way of convert
ing steam railways in Eng
land to electric traction and 
there was appended an in
d i c a t i on of the· existing 
schemes for further electri
fication. Since that time no 
further work of the kind 

been put in hand, 

FROM OUR LONDON NEWS REPRESENTATIVE 

The stiitus and outlook for British 
electric railways, as outlined by Mr. 
McCallum, may be summarized as follows: 

Railway electrification is greatly needed 
and the roads are ready with plans, but 
work is being held up by high interest rates. 
Some rapid transit improvements arc under 
way. Tramways will do little new con
struction till prices. fall.· New routes a1 e 
being operated by buses. Some reducti 
in tramway fares are being made. ~ 

ations are being conducterl 
reduce the weekly 

should be made for the pur
pose of insuring that the 
future el1:'Ctrification of rail
ways should be carried out 
to the best advantage in re
gard to the interchange of 
electric locomotive11 and roll
ing stock, and whether any 
regulations should be made 
to limit the devel=..,.._._-
potenti~ 

pletion. The 
high r .. ~ 

,j24 ·JJ5:tu.{~ } &:t- r .f;t;. 
38] "1~s~·-,p~ ~ ~ 

i;1,, ullt will be requir~d. 

THE ELECTRIFICATION SCHEMES GIVEN IN DETAIL 

The proposals which have been made public,' but 
only.a few of which (so far as is known) have appli 
tions for guarantee been made, may be briefly indicat 
The main reasons for the proposals are that they w 

f congested rail 

uth Coast Railw 

single-phase higb-tehsion system, poss Parliamen-

e sought. 
· · · · develo 

is 

-

The Tool Steel Gear & Pinion Company 
Cincinnati, Ohio 
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CHILLED IRON WHEELS 
for railway and street car 
service. Capacity 20,000 per 
day. 25,000,000 in service. 

ASSOCIATION OF MANUFACTURERS 
OF CHILLED CAR WHEELS 

1847 McCormick Bldg., Chicago 

···rr·--.. ---,----
·••u-·i \ ~,...,,,,. i,. 

]~[j§jtf 
••-... • .:.,--•,·,::·; T[)tl'I~ • :• 

\_,···. 
~--. 

T HE map a bove shows the location of the 
49 foundries in the United States and 
Canada, represented by the Association of 

Manufacturers of Chilled Car Wheels. 

(.;hacago, 3 Sayre, Pa. 
St. Louis, 2 Berwick, Pa. 
Buffalo, 4 Albany 
Pittsburgh, 2 Toronto 
Claveland, 2 Nl!lw Glaagow, N. S. 
Amherst, N. S. Madi10n, 111. 
Montreal Huntington, W. Va. 
Mich. City, Ind. Wilmington, Del. 
Loubville Houston, Tex. 
Mt. Vernon, 111. Hannibal, Mo. 
Ft. Wayna, Ind. Reading, Pa. 
Birmingham Baltimore 
Atlanta Richmond, Va. 
Savannah Ft. William, Ont. 
Boston St. Thoma• 
Detroit Hamilton 
St. Paul Ramapo, N. Y. 
Kansas City, Kan. Marshall, Tex. 

~=~::a ~~~!clf~i~tra 
Rocheater, N. Y. 

American Railroad Association 
Standards 

650 lb. wheel for 60,000 Capacity Cara 
700 lb. wheel for 80,000 Capacity Cara 
750 lb. wheel for 100,000 Capacity Cara 
850 lb. whael for 140,000 Capacity Cara 

The Standard Wheel for Seventy-One Years 
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SPECIFY THIS MARK 

TRAD£ MARK REG. U.S. PAT.Qmci: 
ON EVERY TIMBER, BOARD AND BUNDLE 

of CYPRESS, "The Wood Eternal." 

It is your Insurance of true 

REPLACEMENT 
ECONOMY 

IT'S THE CONSTANT "LITTLE REPAIRS" THAT 
BUJLD"UP EXCESS/PE MAINTENANCE COSTS. 

Check up on the cost of the work being 
done on your line-not the big replace
ments and new construction work-but 
just the little jobs-replacing a few rot
ted cross-arms or a few decayed ties, or a 
bit of fencing, and you will probilbly be 
surprised to find how much these items 
total in the course of a year. 

O(course you can ne\·er get away'from 
all of this sort of expense, but you can 
eliminate a surprisingly hemry propor
tion of it by using 

CYPRESS 
"THE WOOD ETERNAL" 

not only on new construction, but on 
all replacement work. 

All-h.eart Cypress comes nearest 
to being "decay proof" of any lumber 
in the market suitable for railway use. 

Several of the largest railway companies 
in the country have found the t1se of 
Cypress a paying investment. 

The data that substantiates this fact will 
be promptly furnished, if you ask for it. 

Southern · Cypress 
Mfrs.' Assn. 

1265 Poydras Building 
New Orleans, La. 

or 

1265 Graham Building 
· Jacksonville, Fla. 

./. 

,, r 
-ff 

. eel 
'; ;;1.-~ /\,\_~ 

~ \ . ~-
/~~ 

r:\V t 
,, 

t \ "°' \\ '-

0 ~~ 

Umkosa 

';> 

The picture shows the umkosa, or Zulu war
rior, -2:ndergoing treatment for snake-bite. 

The evil spirit of the snake is driven off under 
the searing action of the flames, but the 
umkosa, prince of stoics, never even whimpers. 

Come to think of it, a lot of ne\\· customers 
we get every year belong to the tribe of the 
umkosa too . . . after being stung time 
and again by the bad habit of buying any .kind 
of brush to work under peculiar conditions 
they do not whimper when the sparks begin 
to fly. Not on your life! 

They resort to logic . and adopt the 
Morganite Method of specifying brush com
position according to the work the motor has 
to do. 

Se11sible/ 

Main Office and Factory: 
519 West 38th Street, New York 

DISTRICT ENGINEERS AXD ACEXTS: 
Elect.do Power F.qu1pment Corp.. llerzor Electric & Engtne-erlna 

13th and Wood SU.. Phil•· Co.. 15 0 Steuart St., Sao 
~ delphJa Francisco 
§ Electrlc•I Engineering & Mtg. = Co .• 909 Penn. A•···· P!IU· 
§ burgh 

Special 8f'1'Tke Sales Company. 
502 Delta llldg., Los Anole, : 

~ J. F. Drummey. 1$ PINsant ~111-f'd Railway & Power Englnoorlng : 
~ st .. , Revere. .Mauacbusetta ~ CorooAratlon.TLtd.i 13

0
t f'it· . 

§; '"· n. llendey Co., Hoge Bldg.. Mn ve.. oron o. fl ar o •. = S••tlle Canada ! = I 
!iilllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllHllllllllllnllllllllllllllllllllllll 
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Get better service from armatures with 

IRVINGTON 
Black Varnished Cambric 

30% Higher Dielectric Strength 
1 OOo/o Better Heat Resistance 
100% fy1ore Alkali and Acid Resistance 
200% Better Aging Qualities 
200 % More Resistance to Oil. 

Than Yellow Varnished Cambric 

Send Jor -samples 

Irvington Varnish & Insulator Co., Irvington, N. J. 

Mitchell-Rand Mfir. Co. 
New York 

Clapp & LaMoree 
Lo• Ang. & San Franci1co, Cal. 

ESTABLISHED I 9J5 

Sales Representative, 
Conaumero Rubber Co. 

Cleveland, O. 

E. M. Wolcott 
Rochester, N. Y. 

L. L. Fleig & Co. 
Chicago, 111. 

F. C. Scofield 
Toronto, Ont., Canada 

89 
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A Harp You Can 
Change in the Dark 
And keep- your cars in service. No loss of 
schedule time. No tools but your hands. 
Only Ten Seconds Time Required. All 
repairing, adjusting and lubricating done at 
the work bench. 

Bayonet 
Friction 

Anti
Base 

has all wearing 
parts bushed. 

Self-Lubricating. 
Non - Breakable, 
Poles Changed 
m One Minute. 

From Trolley Wheel to 
Semi-Rotary Sleet 

Cutter in 10 SECONDS 
without any tools. 

Backing Up Going Forward 

Write For lull particular• and Free trial 

BAYONET TROLLEY HARP CO., Springfield, Ohio 
•mnttHHIIIIIIIIIIIIIIIIIIIIIIIIIUIIIUIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJUIIIIIIIIIIIJIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIITIIIIIIIIIIHIIIIIIRIIIIIIIJlllllllli=" 
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ffi==================.=R.========H.================ 
TAYLOR REDUCED HEIGHT TRUCK 

WITH 

S. A. 
TAYLOR STRAIGHT ACTION BRAKE 

SMOOTH RIDING 
LOW MAINTENANCE COST-Absolute Safety 

Center Plate Height 22~'4 in. with 26 in. Diam. Wheels 

For Modern Low Level Double Truck Cars, the Taylor R. H. Truck, equipped with Taylor S. A. Brake, 
with large diameter hard steel pins, will provide the best possible service results from every standpoint. 

TAYLOR ELECTRIC TRUCK CO., TROY, N. Y. 
SPECIFICATIONS ON REQUEST Established 1892 SEND FOR PORTFOLIO 

You Can Bend Rails Quickly and 
Economically With a Watson-Stillman 

Hydraulic Rail Bender 

Hydraulic Portable Rail Bender 

The portable rail bender shown herewith is 
designed for use on the road. It is equipped 
with interchangeable formed bending 
blocks, and will make any bend without 
buckling. The hinged y9ke permits the 
rails to be put in sidewise. It can also be 
used for other heavy bending. 

We build many other handy tools for 
the railway shop. Such as: Crank Pin 
Presses, W h e e 1 P re s s e s , Forcing 
Presses, Forging Presses, Jacks, Pit 
Jacks, Punches, Shears, Pumps, Accu
mulators, etc. 

Write for Catalogs. 

~ The Watson-Stillman Co., 46 Church St., New York ~~ 
~ Chicago: McCormick Building Philadelphia: Widener Building ~~ 

----------------------------
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Dl!I 

''If Winter Comes''-
and finds you unprepared, your 
revenues will suffer severely, 
every time a sleet storm ties up 
your lines. 

Anderson Sleet Wheels and Cutters 
should be put in stock now. The first 
storm may come in January or it may 
be in November, but when it does come 

it will be too late then to look for sleet 
wheels when the wires are thick with 
ice. 

Write now for quotations on your winter's supply 

Albert & J.M. Anderson Mfg. Co. 
E•tabli•hed 1811 

MARK 289-293 A St., Boston, Mass. TRADE ' /1\ARJt. 

Reg, U.S. Pat. Off. 

Branches--New York, 135 Broadway. Philadelphia, 429 Real 
Estate Trust Bldg. Chicago, 105 So. Dearborn St. London. 
E. C. 4, 38-39 Upper Thames St. 

Griffin Wheel 
Company 

McCormick Building 
Chicago, Ill. 

,I; ,I; 

ETN 
~GJ.,.,.SR.SD 

GRIFFIN F. C. S. WHEELS 

Chk:aao 

For Street and Interurban Railways 

All of our plants have adequate facilities for fitting wheels to wes 

Detroit 
Denver 

FOUNDRIES: 

Boaton 
Kansas City 

Council Bluffs 

· St. Paul 
Los Anaeles 

Tacoma 

41 
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I I. 
I ~f_-~ 

~-. ~ 
4 CORRECT IT 

USE LE CARBONE CARBON BRUSHES 

I Nachod Spells Safety Ii 
= N achod Signals safeguard and aid = 

i :~~~!~7~~::··::::::ct ::f:· I 
! Na~~~~:~~~;:~~~:~~~:~:~: l I Louiovillo, Ky. I 
:i11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111F. 

2111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111, 

HOLLOWS PU~ 
Cot'),fiete Trolley Poles 

for adopting H ollowspun 
reinforced concrete r><>les 
on the Gay Rtreet Viaduct, 
Knoxville, Tenn. 
Ornamental - harmontze 
with conC'rete structure. 
Permanent-require mln
lmum upkeep. 
Strong enough to sup-
1>ort both trolley and 
lights. 
Will withstand engine 
gases trom tralns under 
viaduct • 
. -\.sk tor Catalog ~UJJple
ment No. 9 containing 
run lntormatloo on these 
stsn<lards. 

M assey Cont' rete 
Products Corpora t ion 

Peoples G u Bldg., 
Chicae;o 

3 

I 
I = 

COST MORE PER BRUSH 
COST LESS PER CAR MILE 

W. J. J eandron 
345 Madison Avenue, New York 

Pittsburgh Office: 634 Wabash Bldg. 

San Francisco Office: 525 Market Street 
• Ciwadian Distributors: Lyman Tube & Suppl:, Co., Lt!!., j Montreal and Toronto 

ii11nrmmmu1111111111111111111111111111111u111111111111111111111111111111111111111111111111n11111111111111111111n1u111111111111m-

IF YOU CAN'T USE IT 
Sell It 

The equipment you do not 
need can usually render good 
service elsewhere. You can 
reach the largest group of buy-
ers of such equipment at small 
cost through an ad m the 

SEARCHLIGHT SECTION 
For Every Business Want 

"Think SEARCHLIGHT First" 
~ Olb5 
f.11111111111111111111111111111111111111111111111111111111111111.1111111, · 1111111111u111r11111111111111111111111111n11111111111111111111m111111111111111 
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111111mu11111111111111111111111111111111111111111111111111111111111111111111111111111tu111111111111111111111111111111111111111111111111111111111111111111u1~· 

N~ 2 = "L Electric Railway 
.11. Meo Au~omatic 

... "' ... o... Signals 

for Accessibility 
and Reliability 
t sr. ,as.s ~ INCJ,.s 

American" 
ZNSULATING 
M'ACIIINERY 

...... -=.=.;;..;::..;:C:;.O;;;;,.MP~ 
,., •• M-.a,-?'.O,#. 

Phlladtlphla, New York, P&rl•, JI:nclalMI 

Sales 'A,rento: 
Electric Ser.ice Suppliea Co. 
PhiJadelphia. New York Chleag-o i 

IIHHHIIIHIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUllllllllltllllllltllltllllllllllllllllllllllllllllJIIIIIIIIIIIIIIIIIIIIIIIJlllri 

.. ,_ .. , .. , ................... ~:~~··::~:: .. ·:·:::~::: .. :::] 
.... U, I. Pat. OIBN 

•a?Tan!Hd Iron and Steel 
WIN and Strand 

Iaean.S-1 Lamp Cord 

TROLLEY WIRE 

WEATHERPROOF WIRE 
AND CABLE 

PAPER INSULATED 
UNDERGROUND CABLE 

MAGNET WIRE 

AMERICAN ELECTRICAL WORKS 
PHILLIPSDALE, R. I. 

Bolton, In Federal; Chleago, 112 W. Adama; 
Cincinnati, Tn,etlon Blda,: New fo,k, US B',n7, I 

. § 
...... u11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m1111111111mF. 

lllftHllfflHIIUHIIUIIUIIIIHIUIIIIHIIHIIIIIIIIUllflllllllllllltlllUIUIHIIIIIIIIIIIIIIHIIUIIIIIIIIIIUIIIIIIUllllllllllllllllllllllllllllllfl.1 

c~~~:;:~r~;rf ~~~~~--1 
A. D. Andrews, Terre Haute, Ind., Representative. ~ 

IIIIIUIIIIIHIIUIIIUHIDIHIIIIIIIIIIHlfllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllltllllllUIIIIIIIIIUJlllllllllllllllllllllll'r. 

•11m111111111111111111111ui111111um1111u11111111111n11111111111111111111111111111111111111111111111u111111111111111111111111111111111111111111111: 

Transmission Line and Special Crossinr 
Structures, Catenary Bridges 

WJUTE FOR OUR NEW DESCRIPTIVE CATALOG 

ARCHBOLD-BRADY CO. 
and Contractors SYRACUSE, N. Y. 

411111UIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIJIIIIIIIIIIIJllllllllllllllllllllllllllll1111111111111111111111111111111111141111i 

1111111::::11111111111111111 111111~ 11 1111 111 1111111 1111111 1111111111 11 111111111111111111111111111111111111111111111111111111111111111::::11111..: 

ANACONDA TROLLEY WIRE 
ANACONDA COPPER A THE AMERICAN 

BRASS COMPANY I
:_: 

MINING COMPANY N 
I "!Ui"8 Mitl• Oe,artmetit. "-"' O.n..,-al Olficu 

I 
CHICAGO. ILL WATERBURY. CONN. _ 
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1
1
= Big Results from Little Ads ;=== 

Tbe ad•ertleements In the Searchlight Section are caastanUr 
i hrlngtnr together those who buy, sell, rent or enhance. § 
= Tber coMert Idle eommodltle1 Into useful eub, Idle eaab loto ,, I ueful eommod!Ueo, and that which you hon b(.t doa't ,n.at lato = 
I 

tbet whleh you want but don't hue. § 
Tbe eoat II a trlde, the r ... ults eaaslderable. _ 0059 ~ 

I ~,t 1 ou.r "'1' Q.l\.W- tlllo ~ $~ ~ 
-JIITHIIIQllllllllHIIIIHIIHllllllffllllllllHHnHIIHllllllllllflllllllllllllhlllllllllllllltlli1111111111111111111,111m111111111m1111111i 

-
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"RIMCO" Insulated Pliers 
"Th• only SAFE PLIERS for linemen and all hia:h tension work" 

Seml-ooft 
rubber 
lnaulotlon 
bounded to 
metal by g 
Elchemco 
proce1a .. 

Tested and 1>11sed at 
10, 000 ,011, by ,Tile E lee-
trlcal T t1ttn1 Laborator1e■ 
ol N. Y. C. 

Insol&tlon cannot emek or work loose 

Rubber Insulated Metals Corporation 
50 Church Street, New York City, U. S. A. 

E-rport Distributor: International W escern Eteccric Co. 
=',n111111;11111 111:m 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111F. 

:!111111111 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111'=:, 

~ ii3iic~-•'I:~ 111111111•1 ~ I I 
I I 
j== IN SULA TED WIRES AND CABLES ~=: 

J OHN A. ROEBLJNG'S SONS CO., TRENTON, NEW JERSEY 
~,m11111111111111u11111111111111111111111mn111111111111111111111111111111111111111111111111111111111111umm 111111111111u11111111nn11uu1111111mn111~ 

f'"'";;·;;~,,,,~;m•;:;;·;~"";;~;~rn""'""i 
§ MIDVALE STEEL AND ORDNANCE OOMPANY § 
§ CAMBRIA STEEL OOMl'ANY § 
= 0-•I Bal., OIJI••: WIDENER IJUILDINO, PHILADBLPHIA, l'A. = 

-
~- DISTRICT SALES OFFICES : ~ 

Atlanta Booton Cbteaao Clnrtnnatl Cleveland D•t~t N- York Pbila- ~ 
= delphla Pltubur1h San Jl'rancls• Salt Lake Cll7 = 
--~=- Seattle St, Loul1 W11hinl1on, D, C, -ii~ 

Cilnaelldated Steel Corpontlon, 15 Broadway, Row Yol"lt, 11 Ibo oola ~ 
ot our ec:amerctaJ product,. 

~lfHHIHHJIUUHHtHlllllHHIHHIIIIIIRHlltlllllHIIIIIIHIIIIIIIIIIIIIIIIIIIIIUllll__..1111:'f llltllHNltlfflHHHIIJttlHHfffflttlllhhfflllllli 
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American 
Rail Bonds 

I I 
i CROWN I 
~ UNITBD STATBS I 

TWIN TBRMINAL ~ 
SOLDBRBD ~ 
TRIPLBX I 

; American Steel & Wire j 
I ~~C:1. Company I 
~ ~ 
i111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111uu11u1111I 

•1111111111m111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m. 

i BARBOUR-STOCKWELL co. I 
~ 205 Broadway, Cambrid1eport, Mau. ~ I Established 1858 ! 
a Manufacturers of a 
~ ~ 

Frogs, Crossings, Switches and Mates 
Turnouts and Cross Connections 

Kerwin Portable Crossovers 
Balkwill Articulated Cut Man1anese Crouinga 

a ESTIMATES PROMPTLY FURNISHED i;, = = 
~1"IIIIIIIIIU111111111111111111111111111111111111111111m1111111111111111111111111111111111111111111111111111111111111111111111111mn11111111111111111111111111~ 

~111{~111111111111111111111111111111111111111111111111!11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

I ~~, Standard Underground Cable Co. I 
a l\lanofoetorera of E 
§ Electric Wlrea and CablN of au kinda: § 
a aloo O.bll' Tennlnals, .Junction Boxes. etc. § 
§ 801ton Phlladelph!& Pittsburgh Detroit New York 5 
E R1n Franrl111ro f'htra10 WHhfnatoo St. Louts E 

!111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

~111111~11111111m111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

I Corrugated Culverts I 
~ "ACME" (Nestable) and IMPERIAL RIYeted Corrugated Culverts. ~ i-· ,._,,, o< ••"=•-~ Too,~ M~d. Wd~ '" ,rt~. i 
~1111111111111111111111111111111111111111111111111 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

g11111111ru,111111111111111111111111111111111111111111111111111111m111111111111111111111111111n111111111111:1111111111111111111111111111m111111mm111 

Use only Awebco Tape on your Armatures 
Field Coils have better protection when wound with 
"AWEBCOTape." Send for samples. 

ANCHOR WEBBING COMPANY 
§ 300 Brook Street, Pawtuckd, Rhode Island 
~lllllllllllllllllllllillllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllfllllllllllllllllllllllllUIINIUIIIIIIIII 

rlllllll1111111111111111111111JJJIJIIIIIIOlllllll1111111111111111111111111111Hll111JJlhllllllllll111111111111111i,111111111111111111111H11111111111111111 

I SPECIALISTS 
~ m the 

I Design and Manufacture 
I or 
! Standara-1 nsulated-and ! Compromise Rail Joints 

I The Rail Joint Company I 61 Broadway, New York City 

=--,..1111111mm11111111111111111111111111111111111111111uw11111111111111111111111111111111111111111111111111111111111111111111111111111111111111n1mrm 

!IIIIIIIIIITIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIJIIIIIIIHHHllffi 

5 
!: 

I 
I 

High-Grade 
Work 

Track 

S1VJTCHBS-MA TBS-FROGS-CROSSINGS 
COMPLBTB LAYOUTS 

IMPROVBD ANTI-KICK BIG-HBBL SWITCHBS 
HARD CBNTBR AND MANGANBSB 

CONSTRUCTION 

New York Switch & Crossing Co. 
Hoboken, N. J. 

= 
fi1IIUIIIIIIIIIIIIIIIIIIIIJIIIIIIJIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIJIIJIIIIIIIIIIHIIIIIIIIIIIIJIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIHH 

Peirce Forged Steel Pins 
with Dra,vn Separable Thimbles 

Your best insurance against insulator breakage 

Hubbard & Company 
PITTSBURGH, PA. 

~IIIIJIIIJIIIIIIIIIIIIIIIIIJIHIIIIIIIIIIIJIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIINUHI 

!!"'llllllllllllllllllllllllllllllllllllllllllllllllllll1llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllltlUlhnlllllf-

Chapman 
Automatic Signals 
Charles N. Wood Co., Boston 

, 

- IIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUtttt'tfflf-
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.:..iiu1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111unu111111111111111111ua = . = 

I THE INDIANAPOLIS SWITCH & FROG Co., SPRINGFIELD, OHIO I 
I I Indianapolis Economy Products That Make Dollars "Grow" 

Indianapolis Solid Mangan ese: 

~r~~a1~:r":'!!ceffe~rde!f:i..:00fv1!s~!~eslive:1lf.:"°~~:.lit>; 
ordinary construction, and when worn down, CAN BE RE
STORED by INDIANAPOLIS WELDING. 

Indianapolis Electric Welder : 
Efficle,,I, Rapid, ECONOMICAL. Durable. Price $2.00 (per 
d,u !or three h'lndred days) thoroul!;'hl7 dependable every day 
In the year, upkeep about 76 cents per month. LAST A LIFE 
TlllB. 

Indianapolis IV elding Stu/: 
Fluxated heat treated Mela! Eleclrodea, Insure Uniform De
p :ndable Welds lbs& are from 75 per cent to 100 per cent more 
efficient. than the "MELT." from the sama Hi1<h Grade h8"ir 
stock, untreated . 

Indianapolis W eldmg Plates: 
Ellrnlnate "Joint•" and "Bonds" in Street Track. Risher In 
Strength and Conductivity than the unbroken Rall. (ns\atled 
accordlnl!:' to Instructions. have proven THOROUGHLY DE• 
PENDABLE. durlnl!:' 10 YEARS of "Time and Usal!:'e" TEST, 
Extensively used In 48 STATES and COUNTIES. Recoll1lised 
as paramount MAINTENANCE ELIMINATORS, 

Indianapolis Welding Supplies: 
CABLES, HELMETS, LENSES, CARBONS. 

Turntables: 
Ball-bearlnc-, for ash-pits, storal'B yards, etc. 

Indianapolis "Economy" Products 
are Pre•eminently 11:Money Savers," YES-11Mooey Makera0 

Electric Railways, 
for 

HIIIIHIIIIIIUlllllllttllllllllllllllll:1111111111111111t1111111;,u111111111111111111111 111111m11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m1111111111i¥. 

ffl11UIIM"1UHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUllllllllllllllllllllllll:11111111111111111111111111111111111111111111111111111111111111111111111111111111111nnnn1111g 

THE BABCOCK & WILCOX COMP ANY !=======-ss LIBERTY STREET, NEW YORK 

Builders since 1868 of •!!i~ Makers of Steam Superheaters = 

Wat er Tube Bo i I er s ;,;, since 1898 and of Chain Grate j==_ .. 

of continuing reliability S t o k e r s s i n c e 18 9 3 
BRANCH OFFICES BRANCH OFFJCES § 

BOSTON', 49 Federal Street DETROIT, Ford Building § 
PHILADELPRJA, North American Building NEW ORLEANS, 521-5 Baronne Street _~_;_ 
PITTSBURGH, Fanncrs Deposit Bank Building HOUSTON, TEXAS, Southern Pacific Building 
CLEVELAND, Guardian Building DENVER, 435 Seventeenth Street i_ 
CHICAGO, Marquette Building SALT LAKE CJTY, 705-6 Keams Building 
c,,,c1NNAT1, Traction Building WORKS SAN FRANCISCO, Sheldon Building ii 
ATLANTA, Candler Building L<>S ANGELES, 404-6 Central Buildinl!:' g_ 
'rucsoN, ARIZ., 21 So. Stone Avenue Bayonne, N . J. SEATTLE, L, C. Smith Building 
PORT WORTH, TEx .. Flatiron Building Barbcrton, Obio HAVANA, CUBA, Calle de Aguiar 104 ~==--

HONOLULU, H. T., Castle & Cookc Buildina- SAN ]UA.'l, PoRTO RICO, Royal Bank Buildlna-

ttfNIINttffllllltftffllHffllffltfhltllllnlftfflHtllllllnlllllllllllllUIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIUllllllllllllllntu1111n111111111111111m111111111111111111111mm1111mm1111nttn1111n1111111111n111nmn11n11n11nnnnmmu11111111111111nnm11nnmnmnnn11mn11111S 

SPECIAL TRACKWORK 
Of the well-known WHARTON Superior Designs 

and Constructions 

Steel Casting, 
Converter and 

Eleetrio 

Forgings 
Drop Hammer 

and Press 

Gas Cylinders 
Seamless 

Steel 

Wm. Wharton Jr. & Co. Inc., Easton, Pa. 
(Subsidiary of Taylor-Wharton Iron & Steel- Co., 

High Bridge, N. J.) 

ORIGINATORS OF 

MANGANESE STEEL TRACKWORK 
IIIIIIUWUUHUUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIUllr. 

um1111•m1mmrun11111111mni11111111111111111111111111111111111111111111111111111111111111111111111111111111ur11111111mt1111111ur11111111111m11~ 

flL ·C I 
........ .., Mod,i""'7, Sloom T ... ,_., s1 .. m ........ I_ 
Condemen, Cu and Oil Ensine•, Air Compreuon, = 

AirB~b• ~ 
n111111111111nuu11111111111mtu11tll11RlllflllHIUIIIUIIIIIIIIIIIH1Ulllllllllll11'1111lllflllll1111111111111111111111RllltllHIG 

i,.---ltlll ... llffHU1Htlllllllltllltllll ltlllUllhlltllllnt111111111111111m11111111111111111 111111111 11111111111111111m111t1m111111HHII~ 

_ S I 
NATIONAL FIKkt. & INSULATION CO. § 

Rox 12 l, \Vllmlngton. Dt>lnwurt- .! i 
NIINUNURIHIIIIIIIIUlfllllllllllllllllllllltllllttllllllnlllllllllllHttnmnm1111111n11n111111111111111,1111N11111unn1n111fllllUIIIO,· 

f"~!i~n~""'"'"'".""'"""""'"""""""·""'-""-~"""'-1 

, T::~~, :::d• T::: :.r~~l:o:d• I==-: 

Type EA of rail Type A T-R efa .1 Type EC, web of rail Type AU O rai § 

I=== The FJectric Railwa;;:p:V:::::•:. '==-

Cleveland, Ohio 

~ 111111111111111 111111111111111111111111111111111111111111111111111111111111111m1111111111111111111111111111111111111111111111 11111111111111111111111111111nun~ 

r-FL0·00· .... ·c1TY-.. I 
I R:a:~;~f:~ ~=.:::::- . i 
I S 
t11m11n111111111111111111mm1111111111mn1111n111nmn11n1111H1IIIIHIIIIIIIIHUHIIUHlll lllllllllfllllflftHnltn!fllntnmftlNIIIRUlltllllc 

; 11111111111111111 u 111 11111111111111111111111111111111111111m111111111111111m11,,m1111111111111111111111111111111111111111m1n11n1mnnmm"""'"'~ 

= ii 
~ A Single Segment or a Complete Commuta~or ~ 
s_= u, turned out with eQual ca.re In our shops. The order■ we =-= 

(UJ d11ler only In ma&'llllnde; small ordere command our utmoet = care r.nd skill Just so do larl!:'B ordero. CAMERON Qllall'7 = = applle11 to eTery coll or sesment &hat we can make, u well u to s 
~=-= eTe:-7 commutator wa build. That's why BO many electric rail• §=_ 

way mA!ID rely ab&Olutel7 on our oame.-

1 Cam•J:?~ •Ei;:~·cal Mfg. C;., Anaonia, Connecticut I 
~imnnnumn111•tll!U&C\Ut1•1uu11m111111111nmn11111111111111111n11nnm1111mm nmn1111111n11111mm1111m1mnun1nmHnunu~ 

, 
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C. -

For results - Tapes, \Vebbings, 
Sleevings, of uniform and standard 
quality for electric purposes, that is, 

" Hope Webbing Company service. 
Send I or samples and p rices 

HOPE WEBBING CO. 
! New York Prov~~=;ce Chicago i 
f.1tllllllllllllltllllllllllllllllllllllllllllllllllllllllllllllllllllllUllllllllll1lli!IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIJ; 

~"'f ~f :•"[ "~,~~g~~~:~;~~~=••""!=i",,=~:,,_u 
Saloctor Switches, Lantern•, etc 

THE NICHOLS-LINTERN CO. 
8404 Lor'lin Ave .• Cleveland. Ohio 

5'111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111f 

~111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

I M::i~E~~;i~;:~:;:{;~~~1

::d. I 
§ Windsor Works, Slough (Bucla), Enir. § 

l1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111,111111111111111111111,i 

::!,IIHIIIIUlllllllflllllllllllllflllllllllllllUllllfllllllllllllllllllllllllllllllllllllllllfllllllllllllllUIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJll!,f 

I"=,,,, BUCKEYEJACKS l",,.,_i __ 

high-~radc R. R. Track and Car Jacks. _ 

§ The Buckeye Jack Mfg. Co. ii I · Alliuee, Ohio I 
~11m,...1111111u1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111·111111111111111111111111111nn1111111n11111111u! 

gm111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m11111111111111111111111111111111rn 

I 
~ FOR better service 

with complete safety, 
use WILLIAMS' "Vul
can" Drop-Forged Safe
ty Lathe Dogs. 
16 sizes; 1 or 2 screws. 
Bent and straight tail. 
¼ to 6 in. capacities 

BROOKLYN 
H 3 Richards SI. 

J. H. WILLIAMS & CO: 
uTh e D rop-Forging People'• 

BUFFALO 
14 3 Vulcan St. 

CIDCAGO 
I H3 W. 120tb SI. 

~111111111111111111111111m11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111mm11111111111111 

~llflllllllllllllllllllllllllllll•llllllllllfllllllllllllllllllllllllll!IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIITllllllllllllllllllllllllllll1 

We Specialize in 
Elect-ric Railway Lubrication 

Tulc, a lubricant, gives many advantages, 
in operation and reduces the cost of lubri
cation. Our service men are engineers, 
and besides advising proper methods, will 
pack your cars, show you how and why 
Tulc should be used, and get money
saving results. Ask us for details. 

• 

The Universal Lubricating Co. " ;;; jfUlti. Cleveland, Ohio 

, Scientifically and 
accurately compounded to 

reduce lubricating cost■ • 

~111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u11rn111111111111111111m11:n111111111111 

:in11111111111111111111111111111111111111111111111111111111 .... • .. ••111111111111111111111n111111111111111111111111111nmn11111111111111111111NU1llllllllll 

:JlllhllfllllllllllllllllllllllllllllllrlllllllllllllllllllllllllllllllllllllllllTIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIII I ~llllill lllll~ ~=mlC2 i§ 1-u ~ 
I tm~m-m\~ 

Car Heating and Ventilation 
Is one of the winier problems that you mnst 
setlle without delay. We can show yon bow 
to take care of both. with one equipment. 
Now is the time to iret your cars ready !'or 
next winter. Write for details. 

The Peter Smith Heater Company 
1725 Mt. Elliott Ave-., Detroit, Mich. 

" f.111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111mm11111111111111111111111111111111111111111111111 

§111111111111111111111111111111111JIIIIIIIJIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIJllllllllllll11111111111111111111111111111111111111111111111111111 

I A Chain H!:~~~xc!~n·~-=~f= ture. It has 
§ Planetary Gears, Steel Parts, 3¼ to I factor of Safety. I "" ,b,s:::~~~; ;,;!:;;:c;:~;:;P:.:"'"'"· 
~1111111111111111111111111111111111111111111111111111111111JllllllUIIIIIIIIIIIIIIIIIIJJlllllll1111111IIIHIUIIIIIIIIIIIIIIIIIIHIIIIIHIIIHNlllffllHUfll 

g111111111111111111111mm11111111111111111111111n111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111j 

E Ramapo Iron 'Work• A.lax For&"e Compe.nJ 

i_,, FA•R:~8:PO AJAX CORPORA ;;~;ec1 1883 

Succuaor 
E HILLBURN, NEW YORK 
1,,,, Chlcap New York Superior, Wla. Niq ara Falla, N. Y 

AutomaUe Bet.urn Switch Stands for Paeein&" Sldlnc,, 
§ Automat ic 8 &1et7 Switch Standa 
- Kan&"aneee Conetruction-Tee Rall Special Work 
;,,1111111111u1111mm111111111111n11111111111111111111111HIIHfflllllllfll~IIIHUtltlUIIIIHHIIIIIIIIIIIIIIIIIIIIIHIIHJIIIIIIIIINIHIINllllllltN 
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;11 .... HUIIIIHIIIHl!IIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIUIIUIIIUIIIHIIUUIUUlUUIIUIUIIIIIIIIHIIIIIIIIIIIIIIIIIHlllllllllllllllllllllftlllllltllll~ 

I Cleveland Fare Boxes I I have no bolts, nuts or I 
5 

screws, that can be re-
5 moved from the outside. 
i Let us tell you of other 
i i good features. 

- Let us explain. 

I The Cleveland Fare Box Co. 

-

~!!~ Cleveland, Ohio = 

Canadian Cleveland Fare Box Co., Ltd. 
ii Preston, Ontario = 
l111111111111111111"u1111111r11111111111111111111111111111111111111111111111111111111111111111111m11111111111111111inn111111111111111111111111111111111111111~ 

i.1nHIIHllutltllUIUUIIIIIUIIIUIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIRlllllllllllllllllllllllllllllltllllllllltlllUIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIII I'. 

Waterproofed Trolley Cord 

Is the finest cord that science and skill can produce. 
Its wearing qualities are unsurpassed. 

FOR POSITIVE SATISFACTION ORDER 
SILVER LAKE 

If you are not familiar with the quality you will be 
surprised at its ENDURANCE and ECONOMY. 

Sold by Net Weights and Full Lengths 

SILVER LAKE COMP ANY I 
Monu/oclurers of bell, signal on,! ,.,.her cords. § 

Newtonville, Mauachusetts § 
J ••um11111111111n11111111uummmmm11n11111m1111111111111111111111111111111111111u1111111111111111n1111111111111111111mm1111111111111111111~ 

"fflllllllllllllllllllllllllllllllm1i1111111111111111111111111111111111111111111111111m1111111HUUIIIIIHIUIIIHIIIIIIIIIIIIIIIIIUlllllllllllllllllllllfllt! 

i :.. .. !~~;:::;:~~-.,..,---... ~9kti~:: !===--

Rooke· Automatic 
Register Co. 

Providence, R. I. § 
w•11111111111Nn111111111111m11111111111111111111111111111111111111111111111111111111111111111111111111unu11111111111111n111111111111111111111111111mh~ 

=-111 1111111111111m1111111111111111111111111111111111m111111111n1111111111m11111111111111111111111111111111111111111111111111t1111tf1UIUIHIUIIUIIUIIH.:: 

I International Fare Registers I 
Provide a Complete Check on Revenue = 

.!. 

-

1 193 1 
IN 

t: 2 2 i J-

The simplest and most complete 
system of fare collection is that 
based upon International Registra
tion. Visible and audible registra• 
tion is an assurance that the total 
revenue will be accounted for ac
curately with the smallest margin 
of loss. 

The operation of a collection 
system with International Regis
ters imposes little burden on 
conductors, is accurate and con
tinuously effective. 

The moral effect of the visible 
and audible registration has been 
demonstrated conclusively. 

The new electrically operated 
backs fortype R-10 sing-le and type 
R-11 double registers have many 
distinctive advantages in service. 
A full description will be sent upon 
request. 

Our yeara of experience with fare 
collection method• ia at your com
mand for the aolution of eny related 
problems. 

The International Register Co. 
15 South Throop St., Chicago 

Exclu•lve Selling Agents for HEEREN Enemel_Badgea, 

~IIIIIIIIIHlllltHllllllllll11111111HlhlllllllllUlllllllllllllll11111IIIIIIIIIIIIIIIIUllllllllllll!l'IIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIHlfl!IIIIIIUJlli 

g11111111111111111111111111111111111m11111111111111111111111111111H1lllllllllllllllllllfllllntffltllUHIIHlffltllllHIIIIIIIHtlllJHIUlnl1JfflJHIJIHIIJl'..1 

§ B. A. Hoseman, Jr., Prt1Jclent = Charl11 c. Cutle, Flnt Vt...,Precldent W, C. Lincoln, M6r, Salt1 ancl 
Harold A. Heseman. Vlce,.PrN. and En1lnMrin1 

Treu. Fred C. J. Dell. Secret■ l'7 

National Railway Appliance Co. 
Grand Central Terminal 

452 Lexina-ton Ave., Cor. 45th St., N. Y. 
BRANCH OFFICES: 

Ml!Ue7 Bld6., JXaa~:;!o~t CBll1~0 :O~!~~~r;'~: Boeton. Maas. 
Hegeman-Castle Corporation, Railway Exrhange Bldg., CbiCR&"o, Ill. 

::_IIINIJIIIIIIIIIIIIIIHIIHIIIIIIIHllfHlllllllllllllllfllllllllllllllllllllllllhlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll.: _ RAILWAY SUPPLIES 
-=~--- Jl!LJl!OJ'RIC HF.ATER EQIDPMP.:NT!'I Address All 

Commuoi• = cations to ! ,I~!~:.t, 
N.Y, 

I TUERMOSTAT CO~BOL EQIDPJIIENTS Li~~:~":.~ on : 
~JlllllltfflffllflllllllllllllllllllllUIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIUUIUIIIIIIIIIIIIIIIUllllllllllllllllllllllllllllllj1; 

rlllll;;•;lll:;111~~1:111:;·::~~l=lll;:~~::;:IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
~ uae ~ 

1 8-V Punches 1 
I Jen4 /or Cotalo, •••~llJl~t-=,__ I I BONNEY-VEHSLACE TOOL co~ Newark, N.J. I 
~lfflllllllfnHHHlllll"HfllllltlllllllllllllllllllllllllllfftllflllHIIIIIJHfllllllfflllllllllllllllllllllllllfllllllllllllHIIIIIIIIUflflllllllfllllllllHli: 

l-~•;•::;;:;:lll;;::lll:~lll;l:l::111;::;:11111111 
Rattan, Mould1ng1, etc. ~ 

-1- AMERICAN RATTAN~ REED Ml'C. CO. ~ 
Brookt,._, N. Y. 5 

AMERICAN _.. QUALITY i 
llA TT AH SUPPLIES 01' EVOY DESCJUPTION ll 

U 11111111 ................... """""'"''""""""'"""'"HttllltttnllllltttlflllllmttftfftMHffHnHmnt1mll'MHft...i 

Tool Steel Gears and Plnlow, Drew Line Material auel Railway 
Andoraou Slack AelJnsten Speelalt 1 .. 
Gtoeaco Paint Olla nartmau Ceutorln.: Center Platee 
Donham Hopper Door Devlte Eeonomy Power Savin.: Jlhtrra 
Feaolble Drop Brake Slall's ll & W Eleelrle lleatera 
Flaxlluom lnsnlatlon Garland Ventllal<lr■ 
Au~Jo-Amerlcao Varn l • h e •• PIU Sandera 

Paints, Enamel ■, Sorfaeera. National SafetJ' Car Equipment 
Shop Cleaner. Co.'• One-Man Safet7 Ou'• 

Johneon Fare Boxeo Cenlral Equipment Company'■ 
Peerl••• and Perry Side BeerlDJtB Hanel lloJda 

Tnemeo Paint & OU Compan7'1 Cement Paint 
11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111lr: 

PROVIDENCE H-B 
FENDERS LIFE GUARDS 

The Coiuolidated Car Fender Co., Providence, R. I. 

Wendell & MacDuflie Co., 61 Broadway, New York 
Cenotral SalH A,11111■ 

~AllllllllllllUtlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll\1111\IIIIIIUJIIIIIIIIIHfllllUIIIIIUllfllllfllllllfllllffllRUl'i 

f!IIUIIUIIIIIIIIIIIIIUIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIUIIIUIIIIIIIIIIIIIIIIIJlllllllllllllllllllllllllllllllllllllllttlllltllg 

i The Rex-L Turnstile ~ 
= Model SO = 
§ PoaiUTe, tamper-proof, rectllterin&' &moe. § 

I =~.ir.e~ter!~ ~~~anmc:t I 
5 BulM, Ueed b7 JlofloD JJ:Jevated Railway 5 = Ooml>UJ', = 
§ Wrll• N /or oonnlr.tlH § 
~ ~- DAMON-CHAPMAN COMP ANY ~ 
§ Roct-ter, N, Y, ~ 
i11111tt1111 ... mn111tttt11mm1,111111mm1tHIIIIIIIIIIIIHIIIINIHIIIIIIUHll'IIIIHllttllllllNtttllllllffHlllftHNHIIIMlntlllllllrffHIIIIHMII~ 
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I Car Sea:t and ! Snow Sweeper Rattan 
For 60 years we have been the largest rm
porters of rattan from the Ishnds in the 
Indian Ocean. It is therefore to be ex
pected that when Rattan is thought of our 
name, "Heywood-Wakefield," instantly 
comes to mind. 

Follow that impulse and write us when in 
the market for: 

High Grade close woven Rattan Car Seat 5 

Webbing, canvas lined and unlined, in ~ 
widths from 12 in. to 48 in. I 

= 
High Grade Snow Sweeper Rattan m El 

I i~i;~;,~:.,~:;~;::, ilu%nt I I 
i HEYwig~r~~FIEL~ i 
I Factory~•!::~c:~• Mus. . 
~ 1u

11;:i~~s1i~~:!..c~ork. uft8m~-.:t::.~~~o. ~ 
i Rall!~ :;~ff~e;t[~=:1!;~;,~fE?::•i:ittt~. i 
§ G. F. Cotter Supply Co., Howton. Telle. ~ 
!ft.1111111111111111111111111111111111111111111111111111111111111111111m1111111111111111111111111111111111111111111u111111111111111111111111111111111111111111uii 

RAILWAY MOTOR BRUSHES 

Grade 407 is universally recognized and adapted as the premier 
compressor motor brush on standard railway systems. One of a 
series of standard railway compressor motor brushes. 

COLUMBIA BRUSHES 
COST NO MORE - LAST LONGER 

NATIONAL CARBON COMPANY, INC. 
CLEVELANO, OHIO SAN fRANCISCO, C&L. 

• i1111111rm1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111F. 

iWltWIIIIIIIIIIIIDIIIIIIIIIIIIIIIIIIIIIUIUUIUllbllllllllUIIIIIIIIIIIIUIIIIUIIIIIIIIUIIUIIUIIIIUIIIIIUIIIHIIIIIIUIIIIIIIIIIIUIIIIIIIIUIUIWlj 

I RAIL,WA'(ij'1'1t-1'1''( COMPAN~ I 
I ''HONEYCOMB" = ~=hi;:.. VENTILATOB8 I 
§ for Monitor &nd Arch Roof Cara. and all cl._ of bulldinp: E 
5 aloo ELECTRIC THF..RMO~fETEB OONTROL s e · of Car Temperatures. s 
i Hl-161 'WEST 22D ST. W ritd ,.,. 1328 Bro1Mlwa7 ~ a Chlcar;o, Ill. Catalogud New York, N. Y. s 
f.11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111;. 

ttatllUIIIIUIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUlllllllllllllllllllllllllllllllltllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll,a 

,c:==c=: R ~!1!~~.g~;~RS !====-CARBON and METALLIC ARC GENERAL WELDING 
Rail Welding and !londing Co.,' Cleveland, O. 

• ~Ullllllllllllltlllllllllllllllllllllllll;IIIIUIIIIWUllllll!llll~IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII\IIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIII~ 

. 
fmnnrm11111111111111111111111111nmm11111111111111111111111• ,a11111111111111n1111111111.1111111111mm,:m:1,1111m1n1t111t11t11M1tlllllft•H 

s 
5 a 

I 
I 
~ 

I 
= 
§ 

Brake Shoes 
A. E. R. A. Standards 

Diamond "S" Steel Back 1s the Best Type 

Standard 

Patterns 
for 

§ SAFETY 

I ~::~ t~~:;;:~~·· 
I American Brake Shoe and Foundry Co. 
= I 332 So. M~~j::~~::, ~::::: Ne~h!::~oira, Tenn. 

L.JIIMHIIUIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIDIIIIIIIIIIIIIIIIIIIU r ... _ .. _._ ..................... -......... -..... ~ .. -..... ·--·-.......... __ 
GE:R-BIWNZ 

AXLE 
D~MATU 
BEAR.INGS 
~ 

d,e_apesf. bul eve 

1
===r ... ~ ........ _ ...... ~ ............. ;~;{f l~]~iii~ 

\'se them lo 70:fr.!tera;;nent ArN8 and 

~ Perey Manufacturing Co., Inc. 
~ 30 Church !ltroet, New York CltT 
~1111111111111111111111111111111111111111111nm11111111111111111111111111111111111111111111111111111111111rn11111111111111111111111111m1m1m1m111111mn,. 

!_;===="'·'-71~~:~ ........ ~.~~·;~~~~~:~f ~~~ri~;;;·~ 
By means of it, conductor or motorman ::r 
can change sign without leaving platform. I 
All that has t~ be done is to turn the 

El crank: Better Jrivestigate. I - CREAGHEAD ENGINEERING co., CINCINNATI, o . . 
=:i11""""'111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m111111111nm1111111111mw1111Hnm. 
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SEARCHLIGHT SECTION 
EMPLOYMENT-BUSINESS OPPORTUNITIES-EQUIPMENT 

UXDISl'L.n'.ED-RATE PER WORD: INFORMATIO.'.'<: DISPL.\YED-R~TE PER L'l"CH· 
i,odtion, Wantrd, 4 cents a word. m1nlmum Boz ,\'uibe,-1 tn cart- of any r m. l · • 

t5 cents an .inaertion. payable 1n advancl". count lOwords addltlonal Jn un':na:l~r e~ 1 ~
1 

4 to : lncp~s .•• • • • • • ••. , •. $4.GO an Inch 
Podtion« rorant and all other classlflcatlons . 1 

• to Jnc 
I 

s. ·' • • · · · • • · • • • 
4

.
3o an Inch 

8 centa a word mlntm'UD charge $2.00 • Dt.8ro,mt ot 10% Jt one payment ls ~adc ln 8 to 14 tnch~'i •••••••••• ·•·. 4.10 an inch 

Pro1'0lola, 4C cenls a line an Insertion. • :~di~~."~~r -~~ur1n~n~:c"1~~lne a lnpsrocrl>Oho,nal's> •. t An ad"e,ti.lno inrh ta meuured •erttcall, on ._ _________________________ , ________ • _________ •n_•_co:__lum_n_:•_s~columns-30 lnchta-to I page, 

E. R. J, 
JIIIJDiiiiiililiiiillf iiiliililliilil iiiiillll 1111111111 iii iiilliiiiiliiilil ill ilitiilil!ii!!iiiililiotllllililliiilllllli "• 

POSITIONS VACANT 

lsAHTERN int,•rurban wants capable chief 
dispatcht>r or tralnmaster; must be 
familiar with steam railroad dispatching 
and be, able to handle men. State expe• 
rlence and salary expected. P-474, Elec. 
Railway Journal, 10th Ave. at 36th St., 
New York City. 

\V ANTED a good secretary also superln• 
1endent of a hydro•electric interurban 
railway company. This Is said to be the 
second best Iron mining district In the 
United States. Don't lose time but come 
at once. Room 1, First National Bank 
Bldg .. Iron River, Mich. 

POSITIONS WANTED 

BNGINEER ot way and structures, eight 
years in present position in charge of 
design. maintenance and construction, 
also electric welding work with fully 
up•tO•date company operating electric, 
railway and gas utllltles; age 40, mar• 
ried; best references. PW-472. Eiec. Ry. 
Journal, Old Colony Bldg .• Chicago, Ill. 

!-UPERINTENDENT with successful record 
as statistician and operating head. ex• 
perlenced In Interurban. safety car and 
bus operation. can get desired results. 
satisfactory relations with present em
ployer, personal reasons tor desiring 
change. Address. PW•469, Electric Rail
way Journal, Leader•News Bldg., Cleve-/ 
land, O . 

POSITIONS WANTED 

~IR. l\IA:SAGER-Thls is the age in which 
practical experience is of vital Impor
tance In the Electric Railway Industry. 
Are you In need of a capable, practical 
experienced superintendent of transporta• 
tlon who Is capable of taking over de
tails and handling same In a manner 
that would be a credit to your property? 
Successful In public relations and recog
nized as an economical operator. At pres• 
ent with a large property but desire a 
change on account of personal reasons. 
Very successful In handling labor and 
ha,·e made a study of safety work. A 
proYen record of 18 years on city, sur
burban and Interurban properties with 
high grade references from leading men 
In railway field is back of this ad. Would 
prefer a large city and suburban prop
erty that requires careful attention. 
PW.no, Electric Railway Journal, 
Leader-News Bldg .• Cleveland. Ohio. 

:;.'n111H11111u11111111uu1111111•11u,nu1111uuunuuu11111u1uu111u1uu1ttu1tnu11mn111t. 

I AN~~R;A~~RS I 
~ 400 pair. 34-ln .. 70-lb. ASCE. 0-h-Ole. New i 
ii Drilling 3 ½-6-5-5. ~ 
~ t:.A~Tt:K:S WISCU:Sl-1:0- ELt;(;TRIC CO. ~ 
t ............................ ~~-~~~~.:.~~:'.::.~~:.~.: ........................ J 

New Motor Repair Parts 
IMMEDIATE SHIPMENT 

We haYe In stock virtually every Pi<'Ce 
necessary to complele all of the types ol 
non-internole motors. They are new and 
were mnnufaclured by either the Westing• 
hot18e Company or lhe General Electric 
Company. They ma.y be purchased at 2.; 
per cent less than the manufacturers pres• 
t!Dt prices. 
Sen<l your orders to u~ and <leduct 26 per 

cent from the current quotations. 
What hai·e 11ou for sale! 

TRANSIT EQUIPMENT CO. 
Cars-.1/otors 

Cl111111mm111~•~•~1111~:1~1!1~111!1~~~~:.,,::,~:,,.::.~!1~:uu11111nuuuwJ 

r•11n111u11n1111111n11111111111u111n11111111111111111111n1111,11111111111111111111nwn111111H4NE 

\ FOR SALE € 
~ STREET CAR HEATERS ~ 
~ 60-No. 10 Jewell, In good repair. Excep• § 
: tlonal bargain. Immediate delivery. : I GRAND RAPIDS RAILWAY OOMPANY ! 
~ 42 Ionia Ave .. N. W., Grand Rapids, Mich. § 
fuu1111u11111111111111111111111111u11,111111111111111111111111UNINlllllltUIIIINIIMIIU ... u ..... :: 

:,u1111•11u1n111111111ot111111111•11u1u111111111111111111111u1111u1111111111111uunu1nu•N.n~ 

~ FOR SALE ~ 

I:=:_ ,oo, 
2~:~~:;.r~~t:r.w .. !._. 

K-12-H Control. West. Air Taylor Trucks, ; 
R.H. Type. Complete. 

i F.LEOTRIO EQUIP!IIF.NT CO. § 

t.,.,.., .. ~.?.mm.~.~~.~~.1.t~ ... ,P..:~.f.j,•.,.f.~M~,~!~~!!i111r.,~ ........... J 
..,....... .. ...,,ltflfNlllllltOHIIIIIMIIHIHtHIIHIINHl"IIHIIIIIIIUlllllllflllttlllUUUIIIUUIIIIIIIIIIIIUIIIIUIOIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIMlllllfMIIIN'IIIIJlllllltlllfflllllHllltllllOIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUlltlOIUIIMIIIHllhtlUIIUll',h..,nM_: 

I ~ 

The ''Searchlight'' Advertising 
• ln This Paper 

i ~ i is read by men whose success depends upon thorough knowledge of means to an end- I 
i whether it be the securing of a good second-hand piece of apparatus at a moderate price, ~ I or an expert employee. THE BEST PROOF I 
:.i.; of this is the variety of this journal's _Searchlight ads. Without a constkant a

1
nd aphp_reh- :,:., 

_ ciable demand for such machinery or services, by its readers, the mar et p ace w 1c '. 

;_:; these advertisements represent could not exist for any length of time. 1.: 

= Are \rou using the Search I igh t Section? ~ .1 0318 

I ~ 
l....-a....... ...... ...,,,,111n11u111»111tt11111111 .. 11n~mt11ntNHMn•■M1U11111111111111111111111Hlfl.flllnl1111,..,, ... MttnNn1t111tu11• ... 11 ........... , .......... ,,n11111111111 .. 1111t .................... ....--............ , .... n11tMllttlll .......................... nHIIIIIIIUlllllffllltlj 
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Ad,·ertlslnl', Street Car 
Collier, Inc., Barron G. 

A;r Receh•.fra, Altercooler• 
lngereoll-Rand Co. 

Anchors, Go:, 
Electric Service Suppllee Co. 
Ohio Brase Co. 
Westinghouee Elec. & M. Co. 

Armature Shop Tools 
Elec. Service Suppliea Co. 

,\utomatic Return Switch 
Stand 

Ramapo Ajax Corp. 
Aut-Omatic Safety Switch 

Stands 
Ramapo Ajax Corp. 

Axle Stralg;htenera 
Columbia M. W. & M. I. Co, 

Axles, Cor 'Wheel 
Bemis Car Truck Co. 
Brill Co., The J. G. 
Cambria Steel Co. 
Midvale Steel & Ord. Co, 
Taylor Electric Truck Co. 
Westinghouse Elec. & M. Co. 

Babbitt Metal 
More-Jones B. & M. Co. 

Bobblltlng; Device• 
Columbia M. W. & M. I. Co, 

Bodges and Button• 
Electric Service Suppllea Co. 
International Regiater Co~ 

The 
Bonker• and Brok•n 

Coal & Iron National Bank 
Bntterles, Dry 

National Carbon Co. 
Nichols-Llntern Co. 

lloorlngs and Beerlnc Metai. 
Bemis Car Truck Co. 
Co!umbla M. W. & M. I. Co. 
General Electric Co. 
A. Gilbert & Sons B. F. Co. 
More-Jones Br. & Metal Co. 
Taylor Electric TrUck Co. 
Weelinghouse Elec. & M. Co. 

Rearing•, Cenler and Roller 
Side 

Stucki Co., A. 
nearin,ta, RoJJer 

Stafford Roller Bearing Car 
Truck Co. 

nell• and Gonp 
Brill Co., The J. G. 
Columbia M. W. & M • .I. Co. 
Consolidated Car Heating Co. 
Elec. Service Supplies Co. 

B•ndera, Rall 
Ry. Tr&ck-work Co. 
Walson-Stillman Co. 

Boilers 
Babcock & Wilcox Co. 
Edg;emoor Iron Co. 

lloller Tubes 
Cambria Steel Co. 
Edgemoor Iron Co. 
Midvale Steel & Ord. Co. 
Nations! Tube Co. 

Bond Tutere 
Amer, Steel & Wire Co. 
Elec. Service Suppliee Co. 
Rall Welding & Bondlnr Co. 

Bonding; Apr,aralu• 
Amer. Steel & Wire Co. 
Elec. Ry, Imp. Co. 
Elec. Service Supllee Co. 
Indianapolis !!witch & Fr~ 

Co. 
Ohio Brass Co. 
Railway Track-work Co. 
Rail Weldin; & Bonding Co. 

llond.s, Rall 
Amer. Steel & Wire Co. 
Elec. Rallway Imp. Co. 

~~~ra~e~~':tri~ug~~ee Co. 
Ohio Brass Co. 
Rall Weldlog & Bonding Co. 
Westinghouse Elec. &, M. (lo. 

llmtkets and CroH Arma 
(See olso Pol..,., Tlea, Poste, 
etc.) 

A merlcan Bridge Co. 
Bates Exp. Steel Truss Co. 
Creaghead Eng. Co. 
Elec. Ry. Equip. Co. 
Elec. Service Suppllee Co. 
Hubbard & Co. 
Ohio Brass Co. 

Broke AdJnstera 
Nat'! Ry. Appll&nce Co, 
Westinghouse Tr. Br. Co. 

Rmke Shoe• 
Amer. Brake Shoe & P'dr7, 

Co. 
Barbour-Stockwell Co. 
Bernie Car Truck Co. 
Brill Co., The J. G. 
Columbl& M. W. & M. I. Co. 
Tsylor Electric Truck Co. 
Wheel Truing Brake Sboe 

Co. 
llrnke•, Brake System■ an4 

Brake Parte 
Bemis Car Truck Co. 
Brill Co., The J. G. 
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Columbia M. W. & M, l. Co. 
Ueneral Electric Co. 
.National Brake Co. 
Safety Car Devicea Co, 
Taylor Electric Truck Co. 
Weslinghouee Tr. Br. Co. 

Bridges & Bulhlings 
American Bridge Co. 

Brooms, Trnck, Steel and 
Ration 

Amer. Rattan & Reed Mfg, 
Co. 

Brushes, Corbon 
General Electric Co. 
Jeandron, W. J. 
Le Carbone Co. 
Morganite Brush Co. 
National Carbon Co. 
Westinghouse Elec. & M. Co. 

llrnsh.-s, Graphite 
Morganlle Brush Co. 
National Carbon Co. 

Brush llolders 
Anderson Mfg, Co.. A. & 
J.M. 

Columbia M. W. & M. I. Co. 
Brush••• Wire Pneumatic 
Ingersoll-Rand Co. 

Bunkers, Ccal 
American Bridge Co. 

Bnses. Hotor 
Brill Co., The J. G, 

Bushings 
Nat 'I Fibre & Insulation Co. 

Bushings, Case llardened and 
llnng;oneae 

Bemis Car Truck Co, 
Brill Co., The J. G. 

Cobles 
(See Wires and Cables) 

Cambric Tnpea, Yellow & 
Black Yamlsh 

Irvington Varnleh & Ins. Co. 
Carbon llrnshee 

(See Brnsbes, Carbon) 
Car Llgh ling Apparatue 

Elec. Ser~ce Supplies 
Car Panel Sofdy Switches 

Consolidated Car Healing Co. 
Weellnghouse Elec. & M. Co. 

Car11, Dnmp 
Differential Steel Car Co., 

Inc. 
Cars, Paasenger Freight 

Express, ~le .. 
American Car Co. 
Brill Co., The J. G. 
Cambria Steel Co. 
Kuhlman Car Co., G. C. 
McGuire Cummlnlfl! M'1g. 

Co. 
Mid-.rale Steel & Ord. Co. 
National Ry Appliance Co. 
Waeon Mfg, Co. 
Wilt, Peter 

Cnrs, Serond nand 
Electric Equipment Co. 

Cars, Self-Proi>eUed 
Gener:>! Electric Co. 

Casi ln,:s, Bra .. , Compoaltlou 
or Copper 

Anderson Mfll'. Co., A & 
J.M. 

Columbia M. W. & M. I. Co. 
More-Jones Br. & Metal Co. 

Ca•llogs, Funnel 
Wharton, Jr., & Co .• Inc. 

Wm. 
Castlnll'•• Gray Iron and Steel 
Amencan Bridge Co. 
Bemis Car Truck Co. 
Columbia M. W. & M. I. Co. 
Wharton Jr.. & Co.. Inc., 

Wm. 
C..stlnga, JllnllNble and Bra&• 

Amer. Brske Shoe & Fdry. 
Co. 

Bemis Car Truck Co. 
Columbia M. W. & M. I. Co. 

Catchtrs and Relrle.-era 

E!~ri'.le~- J. 
Electric Service Sup. Co. 
Ohio Br&ss Co. 
Wood Co., Chu. N. 

C..tennry Construdlou 
Archbold-Brady Co. 

Celling, Cnr 
Pantasole Co .• The 

Clr,ult nrenkers 
General Electric Co. 
Westinghouse Elec. & M. Co. 

Clamps and Conntttore for 
'\\'Ir~• and Cable• 

Anderson Mfg, Co" A. & 
J.M. 

Electric Railway Equip. Co. 
Elec. Service Supplies Co. 
General Electric Co. 
Hubbard & Co. 
Wesllnghouse Elec. & M. ,CO. 

Clmners and Scrapers, Track 
(See also Snow• Plows, 

Sweepers and Brooms) 
Brill Co., The J. G. 
Ohio Brass Co. 

Clusters and Sockets 
General Electric Co. 

Coal and Ash Handling 
(Soo Con.-eying and Holst
Ing lllachlnery) 

Coll Banding and Winding 
)lachlnes 

Columbia M. W. & M. I. Co. 
Electric Service Supplies Co. 

Coils, Armotnre and Field 
Columbia M. W. & M. I. Co. 
General Electric Co. 
Westinghouse Elec. & M. Co. 

Coils, Choke and Kicking 
Electric Service Supplies Co. 
General Electric Co. 
Weetinghouae Elec. & M. Co. 

Coln-Connllo11: l\lachlnes 
International Register Co. 

The 
Johnson Fare Box Co. 

Commutator Slottera 
Electric Service SuppUee Co. 
General Electric Co. 
Wostinghouse Elec. & M.:co. 

Commnlal-0r Truing; Devl,es 
General Electric Co. 

Commntalors or Parts 
Cameron Elec'l Mfg. Co. 
Columbia M. W. & M. I. Co. 
General Electric Co. 
Woslingbouae Elec. & M. tCo. 

Compre,-sors, Air 
Albs-Chslmere Mic. Co. 
General Electric Co. 
Jngeraoll-Rand Co. 
Weatingllouse Tr. Br. Co. 

Compresoora, Air Portable 
In geraoll-Rand Co. 

Compressors, Gaa 
Ingersoll-Rand Co. 

Concrete J•rodnets 
Ma888y concrete Products 

Corp. · 
Concrete R•lnforclng; Rare 

Cambria Steel Co. 
Midvale Steel & Ord. Co. 

Condens.-r• 
General Electric Co. 
Ingersoll-Rand Co. 
Westinghouse Elec. & 11[. Co. 

Cond.-nsor 1•apera 
Irv!ngton Varnish & Ioa. Co, 

Conduits, Underground 
Std. Underground Cable Co. 

Conneclors, Solderl,.s 
w,..linghouse Elec. & M . .Co. 

Coonecto:re, Trailer Car 
Consolidated Car Heating Co. 
Elec, Service Supplies Co. 
Ohio Brass Co. 

Controllers or Parts 
Columbia M. W. & M. I. Co. 
General Electric Co. 
Wostinghouse Elec. & M. P>. 

Controller Rf'l:"Ulatnra 
Elecl.ric Service Supplies Co. 

~~~re~~ln~1~!i:1~mco. 
Wosllnghouse Elec. & M. Co. 

Con,•erters, Rotary 
General Electric Co. 
Woslinghouse Elec. & M. Co. 

Con.-eyln,:- and llolstlng; llla
thlnery 

American Bridge Co. 
Columbia 111. W. & M. I. Co. 

Copper Wire 
Anaconda Copper ll!lnlng Co. 

Cord Adjuslers 
Nat'! Fibre & Insulation Co. 

Cord, Bell, Trolley, R•g;lstn-, 
ete. 

Brill Co .• The J. G. 
Electric Service Supplif!8 Co. 
International Rer!ster Co .• 

The 
Roebllngg Sons Co .• John A. 
S•m•on Cordage Work■ 
Silver Lake Co. 

Cord Connector• and Coupler• 
Electric Service Supplies Co. 
Samson Cordage Works 
Wood Co., Ch••· N. 

Couplers, 0-r 
Brill Co., The. J. G. 
Ohio Brass Co. 
Weellnghouse Tr. Br. Co. 

Cross Arms, (See Brackota) 
Crossing• 

Ramapo Ajax Corp. 
Crossing Fonndntlons 

Intern&tlonsl Steel Tie Co. 
Crossing; J<'rOgs aod Swlt<,hes 

Ramapo Ajax Corp. 
Wharton.Jr .• &Co .• Inc., Wm. 

Crosslng;s, Manganeee 
Indianapolis Switch & Frog 

Co. . 
Ramapo Ajax Corp, 

Cro••lng; Slgnnls. (See Sig
nals, Cro•slng;) 

Crossings, Track, (See ,.,:.ck, 
Spttlal Work) 

c~~i~ 0
fi~a.rrg~? 

Coh·erts, J-Jpe, Concrete-
lit assey Concrete Product• 

Corp. 
Cuh·erh 

Canton Culvert & Silo Co. 
Curtains and Curtain Flx-

tnrea 
Brill Co .• The. J. G. 
Electric .Service Supplies Co. 
Morton Mfg. Co. 
Pantasote Co., The 

Dffll~r•• Machln,ry 
Electric Equlpmenl Co. 
Transit Equipment Co. 

Derailing Switches, Tee Ra!! 
Ramapo Ajax Corp. 

Desllnatlon Signs 
Columbia M. W. & M. I. Co. 
Creaghead Eng. Co. • 
Electric ,Service Suppllee Co. 

Detectl.-e Sen·lce 
Wish Service, P. Edward 

Dogs, Lathe 
Williams & Co .• J. H. 

Door Operating Devices 
Consolidated Car Heating 

Co. 
National Pneumallc Co., Inc. 

Doors and Door Fixture• 
Brill Co., The, J, G. 
General Electric Co. 
Safety Car Devices Co. 

Doors, .Folding Yestlbule 
Nallonal Pneumstlc Co .• 
Inc. 

Draft Rlnlng;. (See Ccup-
lera) 

Drllle, Rotk 
Ingersoll-Rand Co. 

Drill•, Track 
American Steel & Wire Co. 
Electric Service Supplim Co. 
Ingersoll-Rand Co. 
Ohio Brass Co. 

Dry~rs. Sood 
Electric Service Supplies Co. 

EarM 
Ohio Brass Co. 

Electric Grinder, 
Railway Track Work Co. 

El,clrodes, Carbon 
Indianapolis Swilch & Frog 

Co. 
Railway Track Work Co. 

Eltttrodea, St,el 
Indianapolis Switch & Frog 

Co. 
Railway Track Work Co. 

Eleetrlml Wlre1 and Cables 
American Elec. Work• 
Roebllngs Son& Co., J, A. 

En,:ln•ers, Consulting;, C-0n• 
trading and Operallng 

Allison & Co., J. E. 
Archbold-Brady Co. • 
Arnold Co., The 
Beeler John A. 
Byllesby & Cn .• Inc., H. ~1. 
f;;ad~ ll~'."erman, Inc. 
Drum & Co., A. L. 
Feuetel, Robert M. 
Ford, Bacon & Davi• 
Hemphill & Well• 
Holst, E'ngelhardl W. 
Jackson. Walter 
Kelly, Cook & Co .• lpc. 
Parsons. Klapp, Brinkerhoff 

& Douglas 
Richey, Albert S. 
Robln9on & Co .• Dwla-ht P. 
S&nderson & Porter 
Ssngster & l\lathewa 
Smith & Co., C. E. 
Stone & Webster 
Witt. Peter 

En,:lnH, Gao, 011 and Steam 
Ingersoll-Rand Co. 
Westinghouse Elec. & M. 

Co. 
l'!xr,anslon Jolnls, Track 

Wharton Jr., & Co., Inc., 
Wm. 

Fare noxea 
Cleveland Fare Box Co. 
Economy Elec. Devices Co. 
Johnson Fare Box Co. 
Nal'I Ry. Appliance Co. 
Ohmer Fare Register Co. 

Fence1, Wo.-en Wire and 
·Fence Posl • 

Amer, Stt'el & Wire Co. 
Cambria Steel Co. 
Midvale Steel & Ordnance 

Co. 
F,ndero and WhN'I Gnerds 

Brill Co .• The. J. G. 
Cleveland Fare Box Co. 
Coneolldated Car Fender Co. 
Electric Service Sup. Co. 
Star Brass Works 

Fibre and Fibre Tubing; 
Nai'I Fibre & Insulalion Co. 
Wosllnghouse Elec. & M. Co. 
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F1eld Coils, (See Coils) 
Flaxllnnm Insulation 

Nat'y Ry. Applisnce Co. 
Floodllghla 

Electric -Service Sup. Co. 
Floor Plntet1 

Amer. Abrasl..-e Metals Co. 
Flooring, Composllion 

American Mason Safety 
Tread CO. 

Forgings 
Cambria Steel Co. 
Columbia M. W. & M. I. Co. 
Midvale Steel & Ordnan 

Co. 
Williams & Co., J. H. 

Frog;s & Cro,sing,, T..., Rall 
Ramapo Ajax Corp. 

Fro,:•, Track. (~ Track 
Work) 

Frog:s, Trolley 
Ohio Brass Co. 

Fuses and Fuse Boxes 
co:umbia M. W. & M. I. Co. 
ConS-Olidated Car Heating Co 
General Electric Co. 
Westinghouse Eire. &. M. Co 
Williams & Co .• J. H. 

Fnses, Refillable 
Columbia M. W. & M. I.Co. 
General Electric Co. 

Gaskets 
Westinghouse Tr. Br. Co. 

Gas-EJeclrlc Cars 
General Electric Co. 

Gas l'Toducers 
Westinghouse Elec. & :!d. Co. 

Gasolene Torchu 
Economy Elec. Device• Co. 

Gilles, Car 
Brill Co .• The, J. G. 

Gear Blanks 
Cambria Steel Co. 
Midvale St<"el & Ord. Co. 

GNr Cases 
Columbia M. W. & M. l. Co. 
Electric Service SuppU• Co. 
Wesllnghou,e Elec. & M, Co. 

GPar8 nod Pinions 
Bemis Car Truck Co. 
Columbi& M. W. & M. I. Co. 
Electric 6ervlce Snppliee Co. 
General Electric Co. 
Nat'l Ry. Appllsnce Co. 
Nuttall Co., R. D. 
Tool Steel Gear & Pinion 

Co. 
Gt,ntraling Sele, Gaa-Eltclrlc 

General Electric Co. 
G<"n.rators 

English Electric Co. 
General Electric Co. 
Weetlnghouse Elec. & M. Co. 

GM.ft':ap~i{.'1lwitch & Frog 
Co. 

Gongs (See Bello and Gonp) 
Graphite 

Morganlte Brush Co. 
GrNtU, (SM LubrlcenlR) 
Grinders and Grlndlog Sup• 

pile• 
Indianapoll• Swltcb & Frog 

Co. 
Railway Track-work Co. 

Grind,rs, rortRbl«
Rallway Track Work Co. 

Grindtrs. Portabl~ t:lectrlr 
Railway Track Work Co. 

Grinding; Block• and Wheel• 
Railway Track-work Co. 

Gnards, Cattlr 
American Brldg-e Co. 

G~!~a:oal~j~~m&,~P. 
Guard Rall•, Tee Rall & 

~Jan~n.-sr 
Rams.po Ala:< Corp, 

Guards. Troll•J" 
Electric Service Sup. Co. 
Ohio Bras• Co. 
Hammer■, PneumatJc 
lugersoll-Rand Co. 

Harps. Troll•T 
Anderson M. Co .. A. 4 J. !II. 
Bayonet Trolley Harp Co. 
Electric Service Sup. Co. 
More-Jones Br. & Metal Co. 
Nuttall Co .• R. D. 
Siar Brsss Works 

0
t:U:~•~P~1;~dJ~,tch & Froir 

Co. 
Headlight• 

Electric Service Sup. Co. 
General Electric Co. 
Ohio Brass Co. 

Headlining 
Pantasot,, Co .• The 

Hfflt.-u, Car (Elrdrlc) 
Consolldsted C&r Heatlnl" 

E~nomy Eleclr!c ~..-Ice• 

c{:,fJ. Car Heating & Llrhl
lng Co. 
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#IIIIIIIIIIIIIIIU11111m11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111s 

f 

THE C.O~ili:::::~::~PNroo~fiktLs $B36AN3,05K ;=!_! 

- Surplus $1,000,000 Und. 

Resources $23,743,000 

Offers to dealers every facility of a New York 
Clearing House Bank. 

~111111n11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n11111m1111111111111111111111111111111111111111111111••11111nr. 

9!IIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIUHIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII!; 

Sharp Flanges and Tread Worn 
Wheels Are Costly 

They ofteo cauee de 
railmente. You can 
eliminate them and 
iruarantee eafe eervlce 
by equlppill&' your 
care with wheel tru• 
lnir brake ahoes. 

I Wh:e:. ::i;:~~;~~~I~\~;::: 
~111111111111111111m111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111ii1111111111111111111~ 

!IIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUllll!,1111111111111111111111111111111111111111111111111111111111111111111111111111111"..: 

"THEY'RE FORGED-NOT CAST 
THAT'S WHY THEY LAST" 

(No Alloy) 

TROLLEY WHEELS 
Lasting service m a Trolley \Vheel calls for balance 
and toughness. Forged Copper \,Vheels have both and 
the consequent saving is high. 

Send for Particulars 

THE COPPER PRODUCTS FORGING CO. 
1412 East 47th Street, CLEVELAND 

g111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u11111111m1111111111111111111111111111111mn1111111111111111u11111111f 

iEA RLLi 

DIFFERENT kinds of service require different 
modes of treatment. For years we have special

ized on Catchers and Retrievers exclusively. \Ve 
can satisfactorily meet every condition. 
We can give you the Ratchet Wind, the Emergency 
Release, the Free-\Vinding Spring, the Drum Check, 
and other absolutely exclusive features. 

I 

I 
I 

~1111'11111111111111111111111!1 ·fllllllllllllllllllllllllllllllllllllllllllllllllllllllltlllllllllllUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIINlllllllj 

r.1111111111111111111111111111,11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111,i11111111111 r: ~.11•u111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111r ·••11111111111111111111111111111111111111111111111111?. 

1111111111111111m111111111111111111111111111111111111u1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111t.: 

§ "POSITIONS VACANT" 
Good jobs appear under this headin? 

in the 

"SEARCHLIGHT 

EMPLOYERS!. Use these columns fo1 
good men. 

MEN! Consult these columns for good Jobs. 

8 ~~nt. a wljrd. Minimum $2.0C an inserUon. 
= 

~11ttnm111111111umm11111mnn1111111111111111111111111111111111111111111111111111111111111111111111111un111111111111111111111111111111~1~1:1111111] 

e_11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111,._ 

; SAMSON SPOT WATERPROOFED TROLLEY CORD ; 

1~:,;,;,~!!~~!~~i~~:,~;;;;,::J 
:;!IRIIIIIIUIIHIIIIIIIIIIIIIIIIIIIIIUIIUIIIIIIIIIIIIIIJUIIIHIIIIIIIIIIIUIHIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIHHIJHIUHn111111111111111111111111111111u~ 

i ;~;; ;;~~;~,.;;;~~s I 
= present an Unusual Combination = 
~ In that they give BETTER RESULTS AT LESS COST ~ 

I..IIHll~l:l~::llll~l:::~l::,~l;l:~l:.~l~~::,~:l:~:11111::,~l::.!:IIIIIIJ 



52 ELECTRIC RAILWAY JOURNAL 

Nat'! Ry. Appliance Co. Lubricating Engineer• 
Smith Bealer Co., Peter Galena-Signal Oil Co. 

Beaters, Car, Dot Air and Texas Co. 
Water Universal Lubricating Co. 

Electric Service Sup. Co. vacuum Oil Co. 
Smith Beater Co., Peter Lubricants, Oil and GrN.le 

Dolsts and Lifts Borne, Scrymser Co. 
Columbia M. W. & M. I.Co. Galena-Signal Oil Co. 
Ford Chain-Block Co. Texaa Co. 

Doists, Portable Universal Lubricating Co. 
Ingersoll-Rand Co. Vacuum Oil Co. 

B8t~;, ur;:,:;.~ Co. Lumber. (See Poles, Tie■, 
llouees, Station & Watch- M.!'ct;;i~e Toole 

men's Con ... rete Columbia M. W. & M. I. Oo. 
Maseey Concrete Products Watson-Sli!lman Co. 

Corp. Manganese Steel Gonr,I llails 
Hydraolle lllathlnet"J' Ramapo AJax Corp. 

Watson-Stillman Co. lllaoganeee Steel, Special 
Jnstmment•, M-..Jng, T"8t- Track '\\'ork 

Ing and Rf'OOrding Indlaoapolle Switch & Frog 
Economy Electric De'ricee Co. 

Co. Wharton, Jr. & Co., loo., 
Electric Service Sup, Co. Wm. 
General .Electric Co. Manganese Steel Switches, 
Weqt1nghouse Elec. & M. Co. t'rogs ond Crossings 

Josulaling Cloth, Paper and Ramapo Ajax Corp. 

AnTacpeor =ebbin~ Co. llleters, Car Watt-Hour 
,h "' • Economy Elec. Devices Co. 

General Electric Co. Jllot<>r BD8"8 · 
Hope Webbing Co. (See Bnsl'9, ~lot<>r) 
Irvington Varniah & Ina. Co. Motormen'• Seel• 
National Fibre & Ineulation Brill Co The J G 

Co. Electric 'service Sup: Co. 
Westinghouse Tr. Br. Co. Wood Co., Chas. N. 

ln1mlatlnl!: Comoounds & Jllotors, Eledrlc 
Varnl•h"" General Electric Co. 

Sterling Varnish Co. Westiog-houee Elec. & M, Co. 
1118olatlo,: Machlner,- Jllotor nnd Generator Set■ 

Amer. Ins. Machinery Co. General Electric Co. 
lnsulaUnr; Bilk Nall• 

Irvington Varnish & Ins. Co. Cambria Steel Co. 
Tnsolatloo. (See also Paint.) Midvale Steel & Ord. Co. 

Anderson M. Co .. A. &J.M. Nots and BoJh 
Electric Ry, Equipment Co, Barbour-Stockwell Co. 
Electric Service Sup. Co. Bemis Car Truck Co. 
General Electric Co. Columbia M. W. & M. I. Co. 
Irvington Varnish & Ins. Co, Hubbard & Co. 
Westlog-hou110 Elec. & X. Co. Oil• (Boe Lubricant. 

Insulators. (Bee alto Line Packing 
lllnterlal) Electric Service Sup. Co. 

Anderson M. Co., A. & J. H. Westlngboll'IIO Tr. Br. Co. 
Creairhead Engineering- Co. 
Eleclrlc Ry. Equipment Co. Paints and Varnl&hte for 
Electric Service Sup. Co. Woodwork 
Irving-ton Varnish &: loo. Co. National Ry. Appliance Co. 
Ohio Brasa Co. Sterlin!!' Varnish Co. 
Westing-house Eloo. & llil. Co. P,wemeot Brea.ken 

lDonlat<>r Pine l'~~~~~oAi~~:,.~:i Co. ~~h~~ll"cs~ Sup. Co. Amer. Br. Shoo & Fdr.J Co. 
lnsnlatlon Slot Pl,kope, Trollt")' Wl,.., 

Irvington Varnish & Ins, Co. Electric Servico Suppllee Co. 
Insolalln,: \'aml•hN Ohio Brass Co. 
Irvington Varnish & loo. Co. PlnJon Pullers 

lnourance, Fire Columbia M. W. & M. I. Co. 
Marsh &: McLennan Electric Service SUJ)J)liM Co. 

Inv~ntlons Dev~lol)tld ..,. General Electric Co. 
Perft>Ctt'd Wood Co .• Chas. N. 

Peters & Co., G. D. Pinions. (R,,e Geau) 
ln~k•. (Seo olso llolite and l'lns, {'n•e Dardeneil, Wood 

l.lfts) and Iron 
Buckeye Jack Mfg. Co. ~r~t~lcCaifer;i~c"sui~· Co. 
,Columbia .M'. W . & M. r. Co. Ohio Braaa Co. 
Electric Service Sup, Co. 
National Rv Anr,llnnce Co. Westing-house Tr. Br. Co. 
Watson-Stillman Co. l'M:t1nnal Tube Co. 

loornal RoxPS 
Bemla Car Truck Co. PW:t::;~~fl~man Co. 
Brill Co .. The, J. G. Westinghou110 Tr. Br. Co. 

Labor AdJootere l'lonns. (S.,e l\lachlne Toole) 

. ~::~r:.s::~=· :~:~~~roll:: rJ:t.::::;"~ 
Anderson M. Co., A. & J, H. Electric Service Sup. Co. 
t<;i:!f i1~~~c ~- Co. Rubber Insulated Metala 
Weetloghouee Elec. & llil. Oo. Corp. 

Lampe, Ar, and lncr,nd-nt Pn~~!!!,~1:ool• & 
(See also llradllcbt■) Ing-ereoll-Rand Co. 

Anderson 111. Co., A. & ~- H. l'ol~ Line llnrdware 
General Electric Co. 
Nat'l Elec. Specialty Co. Ohio Brass Co. 
W ti h El .., l'nle Relnforcln,: ea ng ouse ec. & ..... Co. Drew Elec. & Ml,:. Co. 

Lamps, Sli:nal and lllarker Hubbard & Co. 
NlchoJe-Llntern Co. Pol••• Metal Street 

11,i!i.~~::L~i:~~0
• Bates Eltllanded Steel Truss 

Latho Attaehmoot■ Co. 
Wllllams & Co., J, B. Electric Ry. Equip. Co. 

l,MlthfT Cloth Hubbard & Co. 
The Standard Textile Pro- Pol•• and Tlee, Trented 

ducts Com. International Creosoting & 
Ll,:htnln,: Protecitl"n Construction Co. 

Anderson M. Co., A. & -3. K. 1'0Clro•,•,.r1:ote•tfr,j & Pllln~s, 
Electric Service Sup. Co. • • 
G<>neraJ Electric Co. lllass,.y Co11<"retc Produrts 
Ohio Brasa Co. Corp. 
Weeting-bon110 Elec. & llil. Oo. Poles, Tiro, Pools, Pllln,: and 

Lin" Material, (BM alao Lumber 
Rrnekota, lnsulnt<>rs, Wtre., International Creoeotlnc & 
etc.) Construction Co. 

Anderaon M. Co., A. & J. llil, Nashville Tie Co. 
Archbold-Brady Co. Southern Cypress M !rs. 
Columbia M. W. & M. I. Co. A96n. 
Cl'f'alfheod Mfg, Co. Poles, Trolley 
Electric Ry. Equipment Co. Anderson Mfg. Co,. A. & 
Elc,ctric Service Sup. Co. J. M. 
En,:lleh Electric Co. Bayonet Trolley Harp Co .. 
General Electric Co. Columbia M. W. & M. I. Co. 
Hubbard &: Co. National Tube Co. 
Mor&-Jones Br. & Metal Co. Nuttall Co., R. D. 
Westing-house Elec. & M. Co. Poles, Tubular StN!I 

Lorkln,: Spring Bo:."" Elec. Ry. Equip. Co. 
Wharton, Jr. & Co., Inc. Electric Service Sup. Co. 

Wm. National Tube Co. 
T,oeomotlns, Eltttrie Power io;urln,: ~vices 

General Electric Co. Economy Electric Devices 
McGuire Cumminp Mfg. Co. Co. 
W-cstlng-hnu110 Elec. &: M. Co. · Nat'I Ry. Appliance Co. 

Pretl8nre Regolat<>n 
General Electric Co. 
Westlng-hou110 Elec. & Mfg-. 

Co. 
Pompe 

In,:ersoll-Rand Co. 
Watson-Stillman Co. 

Pnmpe, Vacoom 
Ingersoll-Rand Co. 

Punches, Ticket 
Booney-Vehslagc Tool Co. 
International Re,:iater Co., 
The 

Wood Co .• Chae. N. 

~i1~:,i:ic-s~rn~~er&_ 
Rall llrac•• & J,'astenlngs 

Ramaw Ajax Corp. 
Rall• 

Cambria Steel Co . 
Midvale Steel & Ord. Co. 

Rall .lolols 
Rall Jolot Co., The 

R:t!~i!~~~l1.ws'~W~h & Froir 
Co. 

Rall Gi mders. (S,e Grlodere) 
Railway Safety BwllehP9 

Conaolldated Car Bea ting- Co. 
We,rtiog-houae Elec. &: M. Co. 

Rall 'Welding. (See \\'tiding 
Proees•••> 

Ry. Track-work Co. 
Rail Welding- & Bonding Co. 

Rattan 
Amer. Rattan & Reed Mfg. 

Co. 
Brill Co., The J. G. 
Electric Service Sup. Co. 

R~~;i,!:; ;,::.m~~:fg. Co. 
Brill Co., The, J. G. 
Electric Service Sup. Co. 
lolemaLiooal R.e,:. Co .• The 
Ohmer Fare Register Co. 
R.ooko Automatic Reg-. Co. 
St. Louie Car Co . 

Relnforeement, Ccncrete 
Amer. Steel 4 Wire Co. 

ltepalr Sbop Appllaneee. (S.., 
also Coll Ban<llag and 
Winding ll....,hlnee) 

Columbia M. W. & M. l. Co. 
Electric Service Supplies Co. 

Repair Work. (See abo 
Ooll&) 

Columbia M. W. & M. l. Co. 
General Electric Co. 
Westinghouse Elec. &: M. Co. 

Replneera, Car 
Columbia M. W. & M. I. Co. 
Electric Service Surm!i"'\,Co. 

ReslstanN', Grid 
Columbia M. W. & M. I. Co. 

&,,slstaoc,., Wire and Tube 
General Electric Co. 
Westinghouse Elec . & M. Co. 

Reslslancea 
Coosolldaled Car Beating- Co. 

UelrlM·n•, Trolle)·. (See 
C'Rtrhers and Rttrlenrs. 
Trolley) 

Rheostats 
General Electric Co. 
We~tinghouse Etec . & 111. Co. 

Signals, Jndlcr,tln,: 
Nicbols-Llntern Co. 

SI~ Systems, Block 
Electric Service Supplies Co. 
Nacbod Signal Co., loc. 
Union Switch &: Slgnai Co. 
U. B. Electric Signal Co. 
Wood Co., Chae. N. 

Signal Syateme, Jll,:h"1>y 

N~~'h~0
iiirual Co .. Inc. 

U. S. Electric Signal Co. 
.Slark AdJosters. (See Brake 

Adjnslers) 
Sleet Wheels and Cutten, 

Anderaon Mfg-. Co., A.. & 
J.M. 

Bayonet Trolley Harp Co. 
Columbia M. W. &M. I.Co. 
Electric Ry, Equip. Co. 
Electric Service Suppllee Co. 
Mor0-Jones Br. & Metal Co. 
Nuttall Co .• R. D. 

Smokrstaeks, Car 
Nichols-Lintern Co. 

Snow-Plows, Sweepers aod 
Brooms 

Amer. Rattan &: Reed Mfg-. 
Co. 

Brill Co .. Tbe, J. G. 
Columbia M. W. & M. I. Co. 
Consolldated Car Fender Co. 
McGuire Cummings Mrir. Co. 

Soldering- and Brazing. (See 
\\j!ldlng Proce1Ses and Ap
paratus) 

Splkee 
Amer. Steel & Wire Co. 

~r~;'~~t:.:'h~~;:i.tari~•~. Co. 
Spllcln,: Compounds 

Westinghou110 Elec. & M. Co. 
S1,liclng Slen·rs. (See Clamps 

and Cooneelon) 
Sprlogs, Car and Truck 

Bemis Car Truck Co. 

~rtlo~
0
E1~~1/·~ck Co. 

Sprinklers, Traek and Rood 
Brill Co., Tbe, J. 0. 
McGuire Cummlnirs Mfg-, Co. 

Steel and St,el Proooci. 
Cambria Steel Co. 
M'idvale Steel &: Ord. Co. 
Morton Mfc. Co. 

Steps, Car 
Amer. Abraalve Metals Co. 
American Maaon Safety 

Tread Co. 
Morton M'fir. Co. 

Stokers, llleehanlcal 
Babcock & Wilcox Co. 
Weetlnirhou110 Elec. & M. Co. 

St~~~f:s,nS::,~1::) (8N! Bat-
Strain ln•ulators 

Ohio Brass Co. 
Strand 

Roeblinirs' Soos Co .. J. A. 
Structural BINll 

Cambria Steel Co. 
Midvale Steel &: Ord. Co. 

Soperheaters 
Babcock & Wilcox Co. 

Sw,epers, Snow, (See S110w 
Plows, Swttpers and 
Brooms.) 

Roolln,:-, Car !-witch Stands 
Panta•ote Co .. The Indianawlla Switch & Frog 

Rnller UM1rlni:• Co • 
S~~~kd i~ll•r Bearing- Car s!ft':.'b~s~ /e.'e".~orCorp. 

Sandm, Track 8~J~:i:';!;L1;!~rnR~~-
Brill Co., The, J. G. Ramapo Ajax Corp . 
Columbia M. W. & M. I. Co. Swltehts, Tra<"k, (S,e Traek, 
Electric Service SuppliNJ Co. !i-ll<'<'lal Work) 
g~';!:o}f;!'.:~tg:''. Co. Swltehee and !'-wllrhboard• 

811sh Fixtures, Car AJ'.d~~on Mrir. Co., A. & 
Brill Co .. The, J. G. Electric Scrvivce Sup. Co. 

Serapers, Track. (See Clfflll• General Electric Co. 
ers and Serapers. Tnck) Weatloghouse Ellec. & M. Co. 

Screw Drivers, Robbtr Taml)t'rs, Tie 
lD11ulated Ing-crsnll-Rand Co. 

i~"gb';:~ \«;,~~t~up~,~~~1~
0

- Tape• and Cloth._ (See In• 
Corp, ;.';.~!\ng Cloth, Pal)f'I' and 

8
:J\rgc:.~ar,r::!• Tr,. Jtnll, i-1w,·lnl Trurk 
Pantasote Co .. The J~~~po Ajax Corp. 
Standard Textiles Products Telephool'9 and Parte 
Corp., The Electric Service Sup. Co. 

Soots, Car. (See also Rattan) Testing JnstrumrolA. (See In-
Amer. Rattan & Reed Mr,:. etrnmenl8, F.Jeetri,al lllta•• 

Co. urlng, Ttstlng, ete.) 
Brill Co., The, J. G. Thermostats 
Hevwood-Wakcfielrl Corp. Consolidated Car Beating-Co. 
Peters &: Co., G. D. Co. 

Srooncl-Rand Equipment Gold Car Beating- &: Licht• 
Electric Equipment Co. inc Co. 

Sttre1: Sen·ire Railway Utility Co. 
Corporation Service Bureau, Smith Beater Co .. Peter 

The Thread-Cutting Tools 
Srcnrltlu Electric Ralhroy Wlliama & Co., J. H. 

Bonbrlg-ht & Co. Ticket Chopl)t'ro and D•· 
ShadN, \'estibnl" atroyera 

Brill Co., The, J. G. Electric Service Supplies Co. 
Sho,·ele Tlflll, llleehanical 

Hubbard &: Co. Dayton Mechanical Tie Co. 
Sho,·els, Power Tie Platea 

Brill Co., The, J. O. Cambria Steel Co. 
81gnal8, Car Slartlnc Midvale Steel & Ord. Co. 

CnosoUdated Car Beating- Co. Tit• and Tie Rods, Steel 
Co. American Bridg-e Co. 

Electric Service Supplies Co. Barbour-Stockwell Co. 
Nat'! Pneumatic Co .• Inc. . International Steel Tie Co. 
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1 Ti••• Wood Cross. (See Polee, 
Ties, Posle, etc,) 

Too~e Switch.., 
Wharton, Jr., & Co., Inc., 

Wm. 
Tool Doldere 

Williama & Co., J. B. 
Tool Slttl 

Cambria Slee! Co. 
Midvale Slee! & Ord. Co. 

Tools, Trnck aod Mia,, 
Amer. St.eel & Wire Co. 
Columbia M. W. & M. l. Co. 
Electric Service Supplies Co. 
Hubbard & Co. 
Railway Track-work Co. 

Tools, Thread Cottl.ng 
WUUams &: Co .. J. H. 

Towers and Tranamlo•lon 
Strnetures 

American Brld,:e Co. 
Arcbbold--Brady Co. 
Bates Expanded Slee! Truaa 

Co. 
Westinghouse Elec. 4 M!g. 

Co. 
Track Grinder@ 

Railway Track Work Co. 
Trnek, Special Work 

Barbour-Stockwell Co. 
Indlaoapnlia Switch & Frog 

Co. 
New York Switch & 

Crossing- Co. 
Ramapo Ajax Corp. 
Wharton, Jr., & Co., Inc .. 

Wm. 

TH~,~~•[ }•::::0 f£e~:~~8 Co. 
Trnn•fer Tahl•• 

Am~ri~an Bridire Co. 
Transrormtrs 

General Electric Co. 
Westlng-hou110 Elec. & lll. Co. 

TrNuls, .Safety, Stal.r, Oar 
Step 

Amer. Abraelve Metal• Co. 
Amer. Mason Safety Tread 

Co. 
:Morton Mt,:. Co. 

TroJlty BalK'tl 
Anderson Mfg-. Co., A. & 
J.M. 

Electric Service Suwlies Co. 
General Electric Co. 
Nat'y Ry. Appliance Co. 
Nuttall Co., R. D. 
Obio Brasa Co. 

Trolley Baste, Retrieving 
Anderson Mfg-. Co.. A. & 
J.M. 

Electric Service Supplies Co. 
General Electric Co. 
More-Jooea Br. &: Met. Co. 
:Nat'y Ry. Appliance Co. 
Nuttall Oo., R. D. 
Ohio Brass Co. 

Trolley Ru...., 
Brtll Co., The. J. G. 
Gener&! Electric Co. 
Westinghouse Blee. & M. Co. 

Trnlley lllaterlal& 
Electric Service Supplies Co. 
Ohio Braes Co. 

Trollt'y !llaterlale, Overhead 
More-Jonea Brass &: Met~! 

Co. 
Trollfly Shoto 

Miller Trolley Shoe Co. 
Trolltya and Trolley Systmu 

Ford Chain-Block Co. 
Trolley Wheels. (SN! Whttlo, 

Troll,,-) 
Trolley Whe•I .t Harps 

More.Jones Brau & lllet>l 
Co. 

Trolley Whttl Bn•hlni:• 
llore-Jonea Brass &: lll'ct.,I 

Co. 
Trolley Wire 

American Elec'l Works 
Amer. Steel &: Wire Co. 
Anaconda CopJ)er Mining- Co. 
R.oobllnp Sona Co., J. A 

Trucka, Car 
Brill Co .• The. J. G. 
Bemis Car Truck Co. 
McGulrc Cummlnies Mfg. Co. 
Taylor Electric Truck Co. 
Westing-house Elec. & M. Co. 

Tubing, Steel 
Nattonal Tobe Cn. 

Tobin,:, Ytllow .t Black 
Flexible \'arnl•h•• 

Irvington Varnish & In•.• Co. 
Turblne11, SlfflDl 

Geberal Electric Co. 
Turnstile• 

Damon-Chapman Co. 
Electric Service Supplies Co 
Perey Mfg-. Co., Inc. 

Torntablto 
Indlanawlla Swltcll & Fro~ 

Co. 
Upholstery Jllnterlals 

Amer. Rattan & Reed M 
Co. 

YRh·rs 
Ohio Brasa Co 
Weatlng-hoose Tr. Br. Co. 

\'aniloh•d PnfH'ro 
Irvlnirton Varnish & Ins. Co. 

\'arnhhed !-ilk• 
Irvington Varnish & Ins. Co. 
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The Differential Car 
An automatic dump car, an electric locomotive, a 
snow plow, and a freight car-all in one. Big 
savings shown in track con-
struction and maintenance, 
paving work, coal hauling, 
ash disposal, snow removal, 
and freight transportation. 

The Differential 
Steel Car Co. 

Findlay, Ohio 

~HMMhtNIIUUIIIUUUllllllllllllllllllllllllllllllll'llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllliE 
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JOHNSON Universal 
Changer 

Adjustable 
The best changer on the market. 
Can be adjusted by the conductor to 
throw out a varying number of 
coins, neC611eary to meet chaogea tn 
ratea of farea. 

Flexible 
Each barrel a separate unit. permit
ting the conductor to lnterchanre 
the barrels, to eul t his pereonal re
quirements and to facilitate the ad· 
ditlon of extra barrels. 

JOHNSON FARE BOX COMPANY I 
i Ravenswood, Chicago, Ill. ~ 
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i ~ I The Kalamazoo Trolley Wheels j 
I h~ve always been made of en- ~ 
= tirely new metal, which accounts = ! for their long life WITHOUT i 
E • INJURY TO THE \VIRE. Do ~ 
~== not be mislead by statements of 

large mileage, because a wheel 

-

~===== that will run too long will damage the wire. If our catalogue 
does not show the style you 
need. write us-the LARGEST ! EX CL U S I VE TROLLEY 

I==- ~~:~;:::::: s:'.:ss WORKS 
KALAMAZOO, MICH., U. S. A. 

~HtHlllllllllllllllHlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll r: 

I 
iFII A.B.B.A. tMd M.0.B. Blantl
Eard J_nol,; R•odUv Apf)l(ed lo 
~ Eaul.J>ffl""' NrM In U••· 

STAFFORD 
ROLLER BEARINGS 

Cut Power Require• 
ments in Half 

Prevent hot boxes and 
reeultlng Journal tronblee: 
check end thrust and do 
away with all lubrication 
difficulties BECAUSE-

They Eliminate 
lonrnal Friction. 

Gnarantred Two Years. 

A1k for 111.,.oluro 

STAffORD R.OLLEIJ. DEAIJ.ltYu _ 
CAl{:ClWfX £9/j/JOftf[ION I 
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A Constant Saving 
When Used For 

Paving 

Ingersoll-Rand Paving Breakers save 
time, labor and money cutting asphalt 
and breaking out concrete. Traffic inter
ruption will be of the shortest duration 
and the work will be most economically 
done when Paving Breakers are used. 

The compressed air for operating the 
best furnished by Paving Breakers is 

Ingersoll-Rand Compressors. There are 
be many sizes and types whjch may 

operated either by electricity or gasoline. 

Let us send you literature show
ing applications of the Paving 
Breakers. It will save you time 
and money. 

Ingersoll-Rand Company 
11 Broadway, New York 

Oflices Everywhere 

Ingersoll Rang 
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Vaml1be1. (Sff Palnto, ete) 
Ventllatore, Car 

'Welding Proces- and Appa-
ratno 

Ohio Braes Co. I Midvale Steel & Ordinance 
Ry, Track-work Co. . Wheel Tr n Wl~e~ greel & Wire Co. 

Brill Co., The. J. G. 
National Ry. Appliance Co. 
Nicbols-Lintern Co. 

Elec. Ry Improvement Co. 
General Electric Co. 
Indlsnal)Olls Switch & Frog, 

Rall Welding & Bonding Co. •• 0 •1 
W h eel Guards (See Fender• Andcn,on Mfg, Co., A . & 

and Wheel O11ardo) B!y~~t Trolley Harp Co. 

Roebling's Sons Co., J 
Win• and Cab,.,. 

Railway Utility Co. Co. 
National Ry Appliance Co. 
Ohio Brass Co, 

Wheel Orlndero Columbia .M'. W. & M. I. Co. 
Amer. Electrical Wort:• 
Amer. Steel & Wire Co. 
Anaconda Copper Min. 
Cambria Steel Co. 
General E'ectrlc Co. 
Indianapolis Switch & Fr 

Vl•ee, Pipe Wheel Truing, Brake Shoe Copper Product• Forging co. 
Co. Electric Ry, Equip. Co. Williams & Co .• J. H. 

\\'at.or Tube Boilera 
Edgemoor Iron Works 

Rall Welding, & Bondinir Co. 
Railway Track Work Co. 
We!rtlngbouso Elec. & M. Co.. 

Wh eel Presses (See JllaehlM Elec. Service Supplies Co. 
Tools) General Electric Co. 

Welded Rall Joints 
Indianapolis Switch & Frog 

Welding, Steel 
Indianapolis Switch &Froir 

Co. 

Wh eels, Car, Caal Iron More-Jones Br. & Metal Co. 
ABBn. of Mfrs. of Chilled Nuttall Co .. R. D. 

Co. 
Kerite Insulated Wire & 

Cable Co. 
Co. 

Car Wheels Star Brase Works Midvale Steel & Ord. Co 
Ohio Brass Co. Welders, Portable Electric 

Electric Ry. Imp. Co. 
Indlanal)Olis Switch & Frog, 

Co. 

Griffin Wheel Co. Whistles, Air 

I 
Roebllng's Sons. Co., J. 
Westlnghouoe Elec . & M. 

u ·r~nchee 
Ry. Track-work Co. Wheelo, Oar, Steel and Steel- General Electric Co. 

Tired Ohio Brass Co. Rall Welding & Bonding Co. 
American Steel & Wire Co. Cambria St~! Co. Westi.,ghouse Tr. Br. Co William• & Co .. J. H. 
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:=-== .. ! ~!~~~~~~:~:~~:: !====_= _ AMERICAN ABRASIVE METALS CO· 
50 Church St., New York City II'•:::,:;:,::•• 
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= _ _ __, --- STUCKI .. I SIDE I 
-

=_=! BEARINGS .. 1 
A. STUCKI CO. 

- ~ff~~ -
~ Plttaburch, Pa, ~ 
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Light-Weight Double-Truck Cars 
The tendency to eliminate unneces
sary weight and to take advantage 
of low operating and maintenance 
costs of light-weight double-truck 
cars, particularly for suburban and 
interurban service, has led to the in
troduction of many interesting types 
of rolling stock. 

The cars built by the \Vason lVlanu
facturing Company a few months 
ago for the Bangor Railway & Elec
tric Company, ::\1aine, weigh com
plete ready to run 28,660 lb., seat 52 
passengers and measure 40 ft. 3 in. 

over all. They are of standard 
Safety Car construction, with con
tinuous T-shaped side posts from 
side sill to side sill, and are mounted 
on Brill 77-E-1 Low ,Level Trucks, 
5 ft. 4 in. wheelbase and 26-in. diam
eter whee.ls. 

These cars are equipped with four 
( 4) standard Safety Car motors and 
full safety device equipment. On 
account of c 1 i mat i c conditions 
double floor, sash and track scrapers 
are included. 

rnfflf\ THE J. G. BRILL COMPANY DJ m PHILAOEL'PHIA, PA. ~ 
AMERICAN CAR Co 

ST L.OUIS MO. 
G.C. KUHLMAN CAR Co. 

Cl.CVCL.ANO. OHIO 
WASON MANF"'c Co. 

Ss=tA' INCF"ICLO. MASS. 

; 
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COLLIER SER VICE 
sustains car card 
space value by main

taining a nation-wide organ • 
ization of car advertising 
experts. 

- - - - -- - - - -- . - - --~ - - - --

JJ',L<;:.Q_R F.?.0.RA'L~ 

Candler Bldg., New York 

-- .--- --~-------




