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Equivalent 
to catenary 

• construction 
without the cost! 

I Pantagraphs on catenary line construction are the ideals of the trolley contact 
system. But look what they cost. 
With Mille:: Trolley Shoe equipment the same effects are gained. Constant 
contact at ,ny speed, elimination of arcing and pitting, !10 jump'ng trolleys, no 
broken spans. 
Incidentally, Miller Trolley Shoes give greater mileage than wheels ~.nd weer 
the wire less. 

Solve trolley contact problems with 

Miller Trolley Shoes 
MILLER TROLLEY SHOE COMPANY 

295 Columbia Road, Boston 21, Mass. 
We•tern Repre•entative; 

Economy El~ctric Devices Co., 1590 Old Colony Bldg., Chicago, Ill, 

\ 
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TROLLEY 

SHOE 
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Baldwin Westinghouse SO-Ton.Class B Locomotive, A.E.R.A. Convention, October 1923 

.En Route! 
''From here I go to 

Glendale, California,'' 
is only a preamble, My creed is: 
To do the work assigned to me pre­
eminently; to be available for service 
twenty-four hours a day; to earn for my 
masters maximum revenue with min­
imum operating expense; and to re­
quire from them minimum attention. 

Special Publication No. 1034 tells more about my capabilities 
Send for it 

Address either Company 

The Baldwin Locomoitve Works 
Philadelphia, Pa. 

Westinghouse Electric & Manufacturing Co. 
East Pittsburgh, Pa. 
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How One Railway 

P uts the ~~Journal" 

to Good Use 

;\ N IDEA set forth in the pages 
f°1 of ELECTRIC RAILWAY JO_URNAL 

was quickly taken 'advantage of by a· 
railway executive who writes to us 
under date of November 21, as 
follows: 

"You may remember your leading editorial 
in the JOURNAL week before last, 'A Basis for 
Getting Merchants to Accept Traffic Regula­
tion.' I took a copy of this to the Morning 
Sun last Wednesday night, and on Thursday 
morning they printed it on the editorial page, 
as you will see by the copy that I am mailing 
you today. The editor had no hesitation at 
all when I offered it to him and seemed very 
glad to get it, which is pretty good evidence of 
his feeling toward the ELECTRIC RAILWAY . 
JoURNAL and our company." 

This editorial was later reprinted 
by that company in the form ·of a 
small four-page folder and mailed 
to all of the downtown mercha~ts. 

The JOURNAL frequently pub­
lishes matter with the idea in mind 
that it may form a helpful suggestion 
to the railways in advancing their 
local interests. Whether or not this 
aim is accomplished depends on the 
alertness of the railways in sensing 
the value of spreading the thought 
among the local people. The instance 
cited above is one example of putting 
the JOURNAL to effective use. 

lumber of Copies Printed, 5,925 Advertising Index-Alphabetical, 38; Classified, 34. ~i:.; Searchlight Section, 33 
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When the first of the ZOO new tl/pe cars was de­
lii•ered to the· Brookl11n Citll Railroad Compan11 it 
was placed O'TI exhibition near Brookl11n Borough 
Hall. Alongside it was shown an old horse-car 
which saw service in Brookl11n man11 11ears ago. 

The Variable Load Brake 
Arrives in Brooklyn 

The Westinghouse Variable ,Load Brake has arrived in Brooklyn 
with the delivery of the first of the 200 new type cars for the 
Brooklyn City Railroad Company. 

The entire 200 cars, which are of the double-truck, light-weight, 
one-man, two-man type,· will be equipped with the Variable 
Load Brake and are therefore of more than ordinary interest to 
all street railway men. · 

The Brooklyn City Railroad Company adopted the Variable 
Load Brake after a careful study of its traffic problems in order 
to determine how schedules could be speeded up. \Vith this 
brake, the new cars will be stopped within the shortest possible 
distance, with minimum loss of time, and the stopping distance 
( or time) will NOT increase as the _load increases. 

The Variable Load Brake is not only safer, but in heavy traffic 
it is essential also as a time-saver and a revenue-builder. 

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

WtSTIN6HOUStTRACTION BRAKtS 
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This view of the New 0-B Ear emphasizes the easy approach through specral shaping of the tips 
nnd the symmetrical proportioning of the whole ear. 

Section of the ear at base 
when clinched on 2-0 wire. 
Note how the lips encircle 
and protect the wire. 

Section of car for 3-0 wire. 
Good wheel clearance sod 
smooth passage for the 
trolley wheel are obvious. 

Section of ear for 4-0 wire. 
The same desirable features 
in the esrs for smaller wire 
are evident. Plenty ,of roctal 
for long life. 

Get Acquainted 
with the new 0-B Ear 

FIVE Points of utility and worth guided its evolution. 0-B 
experience was put into their development. Balanced in 
the Improved Ear, they offer you possibilities for excep­
tional service records. 

THE FIVE POINTS 
1. Easy Approach-

The lips are ground to a knife edge at the tips 
and left heavy at the center. The wheel comes 
onto the ear gradually thru this special shaping 
at the tips. 

2. Smooth Underrun-
The merging of the special tip design and heavier 
section of the lips at the center gives a clear pas­
sage for the wheel, with no bumps or depressions. 

3. Protection to the Wire-
Clear wheel passage and ample metal in the lips 
protect the trolley wire from wear or pounding. 
The wire lasts longer. 

4. Correct Proportioning-
Careful shaping has put plenty of bronze in the 
new ear just where it is needed most,-yet none 
for excessive weight or overbalancing., 

5. Long Life-
The combination of the four features outlined 
above with the well known characteristics of 
0-B Bronze, technically supervised in manufac­
ture in the 0-B Foundry, puts the extra life in 

'this ear. 

The Improved 0-B Ear bears the responsibility of proving 
these values and the sincere effort and care put into their 
development. We think it will carry the responsibility! 

You be the judge-Order now for trial 

Underneath view of New 0-B Ear. Note shaping of lips, how the easy approach is provided and 
excellent wheel clearance for entire length. 

The Co. e 

5 

New York Philadelphia Pittsburgh Charleston.W.Va. Chicago Los Angeles ~an Francisco Paris, F"rance « 
>roducts: Trolley Materiol, Rail Bonds, Electric Roilwoy Cor Equipment, High Tension Porcelain Insulators, Third Rail ln&ul~ 
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Is Your Town Represented 
on the Safety Car Map? 

THE accompanying map shows how well the Safety Car 
has succeeded. . 

Nobody any longer questions the advisability of turning to 
Safety Car operation wherever possible. The only question 
is, "On what basis-how many new cars or how many con­
verted ones?" 

We supply the standard Safety Devices which make any car 
a Safety Car. The map shows the cities in which more than 
9,000 cars with our equipment are in service. 

SARTYCARDEVICES ('Q 
OF ST. Louis. Mo. 

Postal and qz,1 e~1•aphic .Add1·ess: 

WILMERDING, PAe 
CHICAGO SAN FRANCISCO NEW.YORK WASHINGTON PITTSiiiiiWlf 



November 24, 1923 , ELECTRIC RAILWAY JOURNAL 

All Permanent 
Materials 
Make 
Long Lived 
Track 

\ 
\ 

\ 

Concrete of a tested .rich mix 
witlz a strong aggregate, well 
mixed and tamped-
Combine with good steel well 
distributed between bearing, 
reinforcement and tie members. 
These are the logical perma­
nent materials for the founda­
tion of the best paved track. 
There is nothing in such con­
struction to absorb water; to 
start cracks nor to rot and un­
dermine the rail and joints. 
When you bear that sucb! con­
struction is lower in first cost 
than wood tie construction. the 
rumor deserves intensive investi­
gation. 
Write, or wire, for pricea definite 
shipping date, iruaranteed frelgb t 
rate, and folder on "Costs, Methods 
and Best Practice in Steel Tie 
Track Construction." 

CRETE 

EEL 

The International 
Steel Tie Company 

Cleveland, Ohio 
Canadian Representatives 

Sarnia Bridge Company, 
Limited 

Sarnia, Ontario 

'.l 

Steel Twin Re Track 
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Mr. Steward 
"Of Course" 
At the Ne,v England Street 
Railway Club's meeting on 
October 25, Mr. H. M. 
Steward, superintendent of 
maintenance, Boston Elevated 
Railway made an address on 
track appliances and prac­
tice. He said this: 

,, Of course 
welding machines, grinders 

· are used ,, 

November 24, 192 

says 

"Of course" the world's leading 
electric railway systems- including 
the Boston Elevated Railway, choose 
the welding and grinding equipment 
shown on this page. "Universa l" R ot a ry Track Grinder 

3132-48 East T hompson Street, Philadelphia 

AGENTS: 
Chester F. Gailor, 30 Church St., New York; Chas. N. Wood co., 
Boston; Electrical Engineering & Mf&". Co., Pittsburgh; P. W. 
Wood, New Orleans; Atlas Railway Supply Co., Chicago; Walter 
M. Graham, Toronto; Equipment & Engineering Co., London. 

" A j ax" Electric Arc W elder 

" Atlas" Rail Grinder 

(24) 

" H ercules" Rail Grinder 
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Dont pound them.,. 
pull them with a · 

•, 
-~ t-

Peerless Pinion Putler 
Resi8tless yet harmless 

So powerful that even the slightest man can pull 
the toughest pinion with a few strokes of the 
lever. So nicely fitted and so smooth in action 
that it will not even scratch or mar the pinion and 
shaft. It fits over the pinion and pulls in a 
straight line. 

A one-man apparatus, functioning on the hy­
draulic power principle and using oil as the 
medium so that there is no danger of freezing. 
Weighs only 50 lbs. 

It's easier, safer, quicker and cheaper to use the 
Peerless Portable Pinion Puller. 

The price will interest you-,write us 

PHILADELPHIA •'J 17th and Cambria Sts. 
PITTSBURGH 

829 Oliver Building 

NEW YORK. 
50 Church St. 
SCRANTON 

316 N Washlnaton AYe. 

CHICAGO 
Monadnock Bldj. . 

BOSTON 
88 Broad St. 

Lyman Tube & Supply Co., Ltd., Montreal, Toronto. Winnipeg, Vancouver 
Equipment & Englneeriog Co., London· Eng., Jog S. Belotti 8c Co •• Milano, Italy 

a---~~~~es'tb!~~I~. 'j:;.·r1~tj~·a!g~ohamai1~~i:~l~:~:i::.d :l:~~rJ. ~':,~~~= 
\ 
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Here's How We 
Accumulate Standard Specification Ties 

for Your 1924 Requirements 

Treated Ties 

T HE International Tie Organization is composed of many thous­
and small producers who cut a few ties at e time, bring them to 

the siding and turn them over to our local agents. 

International inspectors visit these producers at regular intervals to 
inspect, grade and pay cash for all the ties accepted. The strict 
enforcement of the A. R. E. A. Spec;ifications is one of the outstand• 
ing features of International Tie Service which guarantees High 
GrE de Standard Specificetion Ties at all times. 

No Internationd Ties are accepted for inspection when stacked 
closely-they must be piled openly so that any defect is detected. 

Each International Inspector works with a helper and each tie is 
inspected for its entire length from both ends. 

Each International Tie is inspected singly, the grade being merkcd 
on each tie with pa:nt at the time the tie is accepted from the 
producer. 

It will pay you to think of International not as an organization which 
sells to you, but as an organization which buys for you. You benefit 
by our all-year production and our strict and courageous inspection. 

Now is the time to contract for your 1924 requirements 

International Creosoting & Construction Co. 
General Office: Galveston, Texas 

Plants: Texarkana, Texas Beaumont,'.Texaa 
Galve.1ton, Texas 
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§ .The bigger job! " 
·§ i§ 

§ M'A.INTENANCE rather than development and = s manufacture is the proper work for the railway 
§ car shop. Some mechanics think it's economy to attempt 
§ the building of door and step mechanism in their own 
§ shops. They lose sight of the fact that keeping the cars 
= available for good and continuous service is the bigger 

job. 

Manufacturing door and step-operating equipment is 
our business. Twenty years' experience has resulted in 
the development of ~he most efficient type of door 
engines and mechanisms, and the most economical 
methods of manufacturing them. This is our bigger job. 

The illustration below shows our present Large shop, 
devoted exclusively to this business. 

National Pneumatic Co., Inc. 
Originator.rand :Manufacturers 

Principal Office: 50 Church Street, New York 
Philadelphia-Colonial Trust Building Chicago-McCormick Building 

Works-Rahway, New Jersey 

Manufactured in Canada b11 Dom inion Wheel ~ Fo~ndr11 Co .• Ltd., Toronto, Ont. 

~ -_;:_=_:;-5-~:-.~;:.:=--.;;;;;·:=_::;~•-=;;::;;;:~b:~ .. ~~~~ii.ii:~·~="",...,.--_ ...... _--~ .. " . -~- ~--~ 
...__.__.,.r.n:~l~ ,_;..;_....,t~--: 

·-

111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111ffi 
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SNOW!-its Remova 

• 

Efficient Snow-sweepers and McGuire-Cummings Mfg. Co. are names linked 
together in the mind of a majority of America's electric railway men. Fully 95% 
of all electric snow-sweeping equipment used in the United States and Canada 
is of McGuire-Cummings make. 

The Standard single truck, steel underframe, long broom sweeper shown above 
is exceptionally strong and rigidly built, handling deep snow rapidly without 
stalling. The long broom clears both rails and fifteen inches additional on the 
outside of each track. Each broom is equipped with case-hardened roller bar steel 
belt chain, with detachable links. · 

Over 1,400 of these long-broom sweepers are in use in all parts of the world 
where they have snow to contend with. Sweepers are also built in other types 
to cover every snow-fighting problem. 

McGUIRE-CUMMINGS MFG. CO. 
General Ollicea 

111 W. Monroe Street, Chicago, Ill. 
City and Interurban Cars and Trucks, Safety Cars, Combination and Work Cars, 

Snow-Sv:upers, Electric Locomotives . 
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Not Refinery Lubricants 
Every oil or grease bearing the Galena brand is manu­
factured from stocks made of •the highest grade crude 
petroleum, built to our own specifications. Galena 
process completes each product- fits it for the particu­
lar function it is to perform. It must meet our special 
laboratory tests in every detail before it goes to the 
customer. 

The exceptional vitality of Galena Oils- their superior 
strength and staying power-distinguishes them from 
all other railway lubricants in service results. It is a 
characteristic peculiar to faultless quality, both in basic 
materials and process of manufacture. 
Galena Oils cost but little more than the ordinary refinery lubricants 
now marketed for electric railway service. This small price differ­
ence is insignificant when compared . with the savings they I?ake pos­
sible through increased mileage, less repairs and replacements of 
bearing or motion parts, and reduced depreciation-wear and tear on 
equipment. Galena Service, an unfailing agency for producing 
efficient and economical results, accompanie~ all Galena lubricants 
without cost. 

"More miles to the pint; 
etter service to the mile." 

oc=:,o~~ 
1,111 · 11 11 1,,. 111 1111\llill ,•: ,,111111 · • 11 • · ,1, 111111 lli' :l , :11· 
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alena-Signal Oil Cbmpan 
ew York Franklin . Pa. Chicag 

· and offices in principal. cities 
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Lise 
. • your 

• Catalo3 
General Electric Company 

Schenectady, N. Y. 
Sales Offices in all Large Cities 

Why invest 

in good bonding? 

Because the high resistance of a poorly 
bonded or an unbonded joint causes 
a drop in trolley voltage that impairs 
your service. 

Because with poor rail join ts your 
motors, operating on abnormally high 
current at reduced voltage, are subject 
to more frequent repairs. 

Because joints not well bonded cause 
an energy loss that's bound to show 
up in your power bill. 

Consult the section on Rail Bonds in 
your G-E Catalog for information ·on 
G-E Arc Weld Bonds and their 
application. 

GENERAL ELECTRI-
..,.,m 
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Chamber of Commerce Committees 
Make Constructive Reports 

IT IS gratifying that a strong indorsement of the 
principle of co-ordination of service between bus and 

. trolley is given in the report just issued by the special 
.:ommittee of the United States Chamber of Commerce 
appointed to study this question. Although representa­
tives of the motor transport interests made up a con­
siderable proportion of the committee, the report de­
clares that the bus and the electric railway · cannot 
permanently exist in a community and pay their way in 
competition with each other. It also says that there 
3hould be in each community a single reliable transpor­
tation agency, rather than individual transportation 
units, and that the electric railway is the best medium 
for the mass transportation of passengers and should 

.be the foundation of the suggested co-ordinated transit 
,ystem. 

Nor is there any doubt as to where the committee 
,tands in regard to regulation. Briefly, the committee 
mys that any one engaged in the business of common 
:arrier by motor vehicle should be subject to regulation 
i.s to its rates and service, just as any other common 
:arrier. Regulation by state bodies having jurisdiction 
>ver intrastate traffic has been generally accepted in 
,his country and should be applied to motor vehicle 
:ommon carriers as well as to other public utilities. 
'f a certificate of public convenience and necessity is 
rranted to the operator of a motor vehicle, he should be 
:ompelled to furnish ample evidence of financial re-
1ponsibility, or else carry insurance adequate to cover 
Lil injurr to persons or damage to property resulting 
'rom negligent operation. 

i Of course, the need of any public carrier to assume 
ull responsibility for damage caused by his negligence 
s not a new idea. The business of public carrier is 
me of the oldest in the world and reliability and re­
ponsibility are at the basis of the duties which the 
xperience of centuries has shown should be placed on 
,ersons so engaged. Our present regulatory laws 
imply elaborate these rules to adapt them to modern 
onditions, particularly the replacement to a great 
xtent of the individual carriers of the earlier days by 
1rge transportation systems. Primarily the purpose 
fall these laws is to protect the public by securing (1) 
egular and adequate service, (2) reasonable rates, and 
3) responsibility of the carrier for damages which 
e may cause during transportation. There can be no 
ermanent gain to any community which ignores these 

\ undamental principles. Jitney service failed in respect 
) them, particularly regularity of service and respon-
:bility, and this automatically keeps jitneys out of the 
lass of legitimate common carriers. . 

I The committee on taxation of motor transportation 
gencies of the national chamber, on which motor trans­
ort interests were also largely represented, has made 

an equally valuable report. It points out that present 
electric railway taxes are unsystematic, to say the least, 
yet amount, with imposts, to nearly $100,000,000 a year, 
while the maintenance of track amounts annually to 
even more than this sum. The committee comes out 
strongly for a tax based on both gross and net returns, 
rather than an ad valorem tax, for greater tax simplifi­
cation and for placing the entire expense of maintaining 
improved highways upon the users of those highways. 
This latter recommendation should tend to make each 
form of transportation bear its fair share of the 
public expenditure, while the whole program of this com­
mittee if carried out should help to place the transporta­
tion agencies of this country on a logical basis and en­
able them to stabilize their financial status and to be 
of even greater help to the nation_ 

Proper Basis for Valuation 
Is of Vital Importance 

VALUATION of. electric railway properties con­
tinues to be a major topic for discussion. This is 

evidenced by the recent report · of the committee on 
valuation of the American Electric Railway Associa­
tion, printed in full in. the issue of this paper for Nov. 
3, and by the discussion by L. R. Nash which appears 
in this issue. 

There have been so many differing views on the sub­
ject that the committee had much work to do to bring 
together the opinions and decisions rendered on the 
subject by the various regulatory bodies. Out of 
twenty-six commissions replying to a questionnaire sent 
out by the committee, fourteen, or more than half, 
belong to the class that refuses to recognize either 
original cost or reproduction cost of the present date 
as controlling, and have no definite method of reiative 
weighting for these two evidences of value. Four 
others consider reproduction cost in varying degree. 

.These eighteen, or 69 per cent of those replying, give 
some weight to reproduction cost, but it is difficult to 
determine just how far they consider it. The remain­
ing eight commissions either ignore reproduction cost 
entirely or have some special theories of their own. 

In view of the various decisions of the Supreme 
Court of the United States it is rather surprising that 
reproduction cost should figure so little in_ the decisions 
of the commissions. The only apparent reason why 
they should take this stand is that the Supreme Court 
itself has never made definite the weight that should 
be given to reproduction cost, merely stating that it 
must be considered. The railway valuation committee 
finds that the commissions in the largest group men­
tioned state that they consider all evidences of value 
which are presented and all other matters or circum­
stances which they feel have a bearing on the case, and 
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then announce what they believe to be the fair v_alue 
under all of the circumstances. This is subject to such 
a broad interpretation that it may mean much or little, 
though shrouding the method in mystery often leave1; 
an opening for the feeling that politics should ha,ve 
been included in the list of elements considered in the 
final determination. 

The decisions of the courts, both state and federal, 
show less variation, according to the committee. These 
have held quite generally that the basis of rate making 
is the present value of the property, and that the 
present value is not necessarily either "prudent invest­
ment," "original cost" or reproduction cost at abnormal 
prices. Of course this again is disappointingly indef­
inite, for it states what present value is not, but fails 
to show what it is. 

Comparison of investment value and reproduction 
cost is brought out in a definite way in Mr. Nash's 
discussion. Taking a hypothetical case, he shows how 
the investment value may be greater or less than the 
cost to reproduce at prices current. Where prices are 
rising, the cost of reproduction is the higher; but 
where prices rise and then fall as they have done during 
and since the war, and continue to fall as he states they 
are likely to do in the future, the actual investment 
soon becomes greater than· the cost to reproduce. Thus 
there is a real danger to the utility in attempting to 
secure valuation on the basis alone of cost of repro­
duction at current prices, in that if it were followed to 
its logical conclusion during an era of falling prices 
the rate base allowed would not be sufficient to support 
the securities issued. 

This shows rather clearly the weakness of the posi­
tion taken by former valuation committees in declaring 
for reproduction cost at current prices, and this, unde­
preciated. The 1923 committee's report is more prac­
tical, and it is believed that the position it recommends 
would put a company in a better light before a regula­
tory body. Its work is a contribution in the direction 
of clarification and stabilization of valuation procedure. 
This is exceedingly important, since higher interest 
rates are demanded and capital is harder to secure in 
proportion to the doubt that exists as to the outcome of 
the question of the rate base on which the utility is 
entitled to earn. 

Secretary Mellon's Recommendations 
and Railway Taxation in General 

W ITH the opening of Congress now only a few days 
off, Epecial interest attaches to the marked in­

dorsement which Secretary Mellon'_s tax reduction 
recommendations are receiving from business interests. 
generally. These reductions are possible, of course, 
only if the incoming Congress does not pass a soldier's 
bonus or other bill which would add seriously to the 
outgo of the treasury. Hence a tax reduction act at 
this coming session is by no means sure. N everthe­
less, as the Secretary's outline will probably form the 
basis for any tax reduction bill introduced by the 
majority party, its effect on electric railway companies 
may be considered. 

As the Secretary's recommendations contain no sug­
gestion of a reduction in the present corporation tax of 
12½ per cent on net income, the effect on railways will 
come primarily from the larger market which they, like 
other corporations, will have for their securities, due to 
the reduction of surtaxes. This was one of the pur-

poses of the recommendations-the hope that some o 
the capital now going into tax exempt securities be 
cause of the high surtaxes would return to the fie) 
of productive business. Tables accompanying 1\1 
Mellon's letter to the House ways and means commit 
tee show in a striking way the virtual disappearanc 
from the tax rolls of persons with large incomes. I 
the $300,000 a year class, the reduction was from 1,29 
in 1916 to 246 in 1921. Under the present surta 
rates taxpayers with this income practically canno 
afford to invest in securities other than those whic 
are tax exempt. 

Just how far the Secretary intended his incidenta 
suggestion about abolishing for the purpose of the in 
come tax capital losses and capital gains is hard to say 
If these were given up, it is probable that investor 
would seek bonds carrying a low interest rate but sol 
at a large discount. Thus they would have to accoun 
only for the return received as interest. Even unde 
the present law this is rather a profitable plan for th 
bond buyer, because it postpones till a later year, whe 
the income tax rate will probably be lower, the portio 
of the return represented by the discount at which th 
bond was purchased; or he can group his capital gain 
in one year so as to take advantage of the 12½ per cen 
provision. 

It is to be hoped that the discussion on taxatio 
which is bound to take place in Congress this comin 
session will stimulate a study of the same subject i 
state capitols and by municipal governments. Accord 
ing to figures recently issued by the National Industria 
Conference Board, while federal expenditures decrease 
from $6,112,243,000 in 1920 to $4,849,708,000 in 1921 
expenditures of state and local governments increase 
during the same years from $3,808,523,000 to $4,523, 
887,000. The opportunity to sell bonds at low rates o 
interest has been a contributing reason for the plethor 
of expenditure in which local governments have late! 
indulged. Here is where a conference on taxation, i 
undertaken by a national body of influence, like th 
United States Chamber of Commerce, would help. 
Senator McCormick of Illinois recently made the sug­
gestion that President Coolidge call a national con 
ference of state and local taxing authorities to conside 
checking the steady increase of tax burdens. 

From any reform which would put on a more scien­
tific basis our present tax laws, the electric railway 
industry would be almost certain to receive benefit. 
This is shown by the situation in New York State. 
Here in 1922 a committee, of which Senator Davenport 
was chairman, canvassed the whole tax situation, and 
found that the taxes of the electric railway companies 
in New York were proportionately to both tneir gross 
and net incomes far greater than those of any other 
class of utility, and still greater on net than general 
business corporations, the net of these corporations be­
ing the only figures available as these are the ones on 
which their state tax is based. The figures from New 
York State are probably not greatly different from 
those which would be found in other states. While 
no general relief has come as yet in New York as the 
result of this committee's work, it is likely that when 
readjustment does come something will be done in re­
moving the obvious inequality of tax assessment from 
which the railways are suffering. Similarly, studies 
in other states would pave the way for a fairer taxing 
of the electric railways. 
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Keeping Cars on Time 
The Duties of Supervisors and the Importance of Adherence to Time-Tables 

Discussed by J. R. Ong in His Los Angeles Report-Other 
Suggestions for Improvement of Service 

N ACCOUNT of the traffic situation in Los 

887 

Angeles, based on a r eport recently made to the 
' management of the Los Angeles Railway Corpo-
1 ation by Joe R. Ong of Piqua, Ohio, was published 
' n the issue of this paper for Nov. 3. That article 

car by adding to the terminal time the running t ime t o 
the point of observation, and to ascertain if tliat total 
corresponded to the observed time. 

Upon Mr. Ong's r ecomm.endation there was adopted 
an improved type of su~rvisor's book which greatly 
facilitates his work. Time by half-minute intervals is 
printed in a column in the center of the page. The left 
half of the page is used for inbound cars and the right 
half of the page is used for outbound cars, one column 
being reserved for each route passing the checking point 
for which the book is made up. 

!so gave a number 0£ ways by which, through the co­
peration of the city, the sit uation could be helped. Mr. 
)ng's report included also observations as to electric 
ailway operation in Los Angeles, with a discussion of 
upervisors and time-tables. An abstract follows of 
hose observations of most general interest, with some 
dditional information on the form of supervisor's book 
:ientioned. 

Adequate supervision is an essential feature of sat­
ifactory service. Supervisors are the company's official 
epresentatives in directing the operation of cars on the 
treets. They should be able to grasp a situation and 
ct quickly, at the same time displaying good judgment 
'l' their decisions. 

Quite naturally, supervisors are recruited from the 
st of motormen and conductors because such a back­

, round of experience is necessary. In order that a 
: 1pervisor's position may appeal to the trainmen best 
uited for it, it should be attractive not only because of 

, ,s increased responsibility and authority, but also be­
!l.use of its financial advancement. In Los Angeles 
1pervisors' salaries should be materially increased 
bove the present scale so that it will be possible to 
ttract the best men in the train service. The hours 

· 10uld be arranged to alternate the day and night work 
1 >r all supervisors, the changes being made at intervals 
· : two weeks or four weeks, because straight night work 

1 a supervisor for several years makes little appeal to 
platform man holding a good day run. 

DUTIES OF SUPERVISORS 

A supervisor's chief duties are to keep cars on time 
:ider normal conditions of operation and to see that 
i.trons of the line get the best possible service under 
1y unusual conditions that may arise. Normally, there-
1re, the supervisor should be watching his cars and 
tecking their actual time against their scheduled time 
1d ascertaining the cause for any deviations. Chronic 
ses of irregular operation should be checked in par­
~ular and fully reported so that appropriate measures 
r correction may be taken. 
Obviously a supervisor cannot check his cars from 

. emory unless he has very few cars on a regular but 
I frequent headway. It, therefore, has been the prac­
' !e to supply the supervisors with schedule data show-
g the time cars are due to leave the terminals, ar­
nged in the order in which they are due to leave. Many 
pervisors carried only the terminal times in their 
oks and had no time shown at the point where they 
ire stationed for a period of several hours daily. 
1e result was that an individual mental calculation 
time had to be made in order to check each inbound 

The new book is made up to show the time that each 
car on the schedule is due to pass the supervisor's 
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Page from Supervisor's Time-Point Book, a s U s ed In Los Angeles 

station by having its train number in the proper route 
column on the proper horizontal time line. This enables 
the supervisor to tell quickly whether the car is on time, 
late or ahead of time. The clearly detailed yet compact 
arrangement of the schedule data enables him to tell 
quickly the relative position of the cars from different 
routes on common track, and if at a junction he can 
readily direct which car should have the preference 
when two arrive at the same time. 

A part of a page of this book is reproduced. The 
letters J, H, R and S indicate routes. J and S are split 
lines, i.e., the cars run to two terminals. The large 
figures show train numbers. The small figures show 
minutes layover at the next terminal. 

The figures are inserted in this book before the super­
visor goes out on the street and he makes no notes in 
the book on the street. It is his reference book on 
schedules in concise form so that he can quickly deter­
mine when the cars should pass him. 

All figures in the book except t he headings are put 
in with pencil so that in the event of a schedule change 
on one line the train numbers on t he old schedule are 
erased and the new train numbers put in without the 
necessity of making a whole new book. The supervisor 
may indicate by key letters or characters the destination 
of cars on split lines or cars scheduled t o short terminals, 
and other information such as night cars which he may 
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desire to watch with particular care after the headways 
begin to spread. 

To protect the book from the weather, sheets of trans­
parent celluloid may be cut to page size and held on by 
rubber bands. For very wet weather a celluloid case 
large enough to take the book when open may be used. 

Such a case is very similar to the identification card cas 
one. carries in the pocket except for size, closed on thre 
sides and open at the bottom. 

As explained, the book shows by a small number th 
layover at the next terminal for each train, so that th 
supervisor has right before him the number of minute 
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leeway he has on the outbound car before it will be neces-­
sary to consider turning it short of destination. For 
example, if an outbound car has seven and one-half min-

, utes layover and passes the supervisor six minutes late 
, it should leave the terminal on time. If the car was 
twenty minutes late outbound with only seven and one­
half minutes layover it lacked twelve and one-half min­
utes of having time to make the terminal to leave on 

\ time. The supervisor then may put this car on time by 
1 turning it back at a crossover from which the running 
time to the terminal and return is not less than twelve 
!lnd one-half or thirteen minutes. 

The advisability of turning cars short of scheduled 
:lestination is a matter that must be considered in the 
ight of circumstances and conditions at the time. It 
liould depend upon how many passengers the car had on 
1oard, upon whether the prevailing direction of travel 
vas outbound or inbound, upon whether other cars were 
mrnediately ahead of or behind the car to be turned 
hort, and perhaps on some other conditions. 

The elimination of, or a reduction in the number of, 
urnbacks may be a general indication of improved oper­
ting conditions, but the fact must not be overlooked 
hat there are times and conditions when the service 
,ould be benefited if there were more turnbacks. There 
re usually more people desiring transportation at other 
oints along the line than at the terminals and they 
re to be considered. Day cars which are late in the 
10rning rush and night cars which are late in the after­
oon rush often can be advantageously put on time by 
1rnbacks, and the service to the terminal supplied by 
tripper which is due to pull in. 

STREET SUPERVISION EIGHTEEN HOURS A DAY 

On a system the size of the Los Angeles Railway there 
Lould be direct supervision on the street for approx-
1ately eighteen hours per day, according to the follow­
g plan. Supervisors should be located at strategic 
,ints for control of the various lines. On through 
utes there should be a supervisor located on each half 
a line at a point beyond the congested area, each 

pervisor looking after one or more lines passing his 
1tion. 
One supervisor should be held primarily responsible 
r each line to avoid confusion over orders, but the 
pervisor stationed on the other half of the line should 
iist in carrying out the plan of control determined 
on by the supervisor in charge. In fact, each super­
or should have in his book the times of cars on all 
es past his station-not that he will have to work all 
them but that he should be in a position to step in 

, I take action in an emergency. 
t is not contemplated that a point supervisor can 
er be taken off the point. He should leave his sta-
1 to go to an accident, derailment or blockade if he 

do more good there, but except in emergencies he 
uld stay at his point, which, if properly selected, is 
strategic point for the control of the lines under his 
iction. 

· 'he objection is sometimes raised to point supervision 
. the ground that the crews always know where the 
· ervisors are located and may be leaving terminals 
• , running by passengers or running ahead of time 
', iuse they think it will not be discovered. If the 
1.1t supervisors are giving careful attention to the 

passing their stations they will usually be able ~o 

detect any serious irregularities. A limited number of 
traveling supervisors should be assigned to travel on 
several lines to correct such matters as mentioned in 
this paragraph and to follow up cases of recurrinit 
irregular operation reported by the point supervisor. 

On many street railways the division superintendents 
have the responsibility for the operation of cars on the 
stre·et, but on the Los Angeles Railway this function is 
delegated to "district chiefs" under the director of 
traffic. The district chiefs should be assigned to a cer­
tain territory and have general direction of all lines 
and all supervisors within that territory. Territorial 
division for the district chiefs is to be preferred over 
a group of through lines, because it enables them to 
cover the Jines with less lost motion or duplication of 
supervision on trunk lines. It gives a better distribu­
tion of their services. 

PREPARATION OF SCHEDULES 

In the preparation of schedules Mr. Ong's recommen­
dations for using traffic graphs have been adopted and 
are now in effect. Twenty-minute charts (similar to that 
shown below) for several different days are taken 
and analyzed, with one day compared with another and 
corrected for distortions. A representative one is then 
selected. From it the headways are determined based 
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Schedules Are Drafted After Studies of Charts Like 1.'hls 

on the number of passengers carried. For example, the 
chart published shows approximately 250 passengers as 
the average sustained maximum per twenty-minute 
period during the middle of the day in the controlling 
direction of travel, which is inbound. If it is desired 
to schedule service on the basis of fifty passengers per 
car, then five cars will be required in each twenty-minute 
period, resulting in a four-minute headway. It may be 
noted that after 11 :40 a.m. the inbound travel falls off 
so that a four-minute headway throughout the middle 
of the day would show an average of less than fifty 
passengers per car. 

In a similar manner the headways required for other 
periods are calculated except that in the rush hours the 
average number of passengers per car must be increased 
to perhaps eighty or eighty-eight. To carry 1,300 pas­
sengers per 20-minu_te period on the basis of eighty per 
car would .require a one and one-quarter-minute headway. 
And in this manner the required headways past the 
point of maximum load are selected. In .translating, the 
twenty-minute chart into headways a convenient table 
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has been devised which shows the passenger carrying 
capacity on different headways at different densities of 
loading per car. 

In addition to the traffic charts from which the head­
ways are determined, the schedule maker must also have 
riding checks to show the time required between time 
points all along the line at the different periods of the 
day. Preferably he should make several trips himself 
over the line to refresh his knowledge of conditions. · 

Where all cars do not go through to the end of the 
line, short line cars should follow longer headways than 
through cars in order to balance the loads on the long 
and short line cars. Thus, an average main-line head­
way of five minutes might be split as a six-minute 
interval before the short-line car and a four-minute 
interval before the long-llne car, or the differential cut 
to one minute by using five and one-half and four and 
one-half-minute spacing. 

A change has been made in the form of the schedule 
and crew assignment sheets. '.Formerly the schedule 
sheet showed the leaving times of each train number 
from one terminal on the left half of the sheet and from 
the other terminal on the right half of the sheet, all 
on one horizontal line. To follow a train number 
through its operation from the time it left the carhouse 
until it pulled into the carhouse it was necessary to look 
back and forth from one side of the sheet to the other. 
This schedule sheet was never posted for the trainmen 
but was used for office reference. Copies were secured 
by the ditto-graph. 

For the trainmen's use there was a large sheet that 
showed the day's work for a crew arranged in a horizon­
tal section of the sheet, giving the various times at 
which they were due to leave the terminals and the 
times when reliefs were made. On this sheet the various 
pieces of work by each crew were grouped together, 
but in order to follow one car or train on its schedule 
throughout the day it was necessary to look all over the 
sheet for the particular train number. For the division 
clerks, the timekeepers and the auditor's office a con­
densed work run sheet was supplied showing "time on" 
and "time off" for each piece of work for each crew 
and the total time of the run. Thus, on the old plan, the 
information was grouped three ways on· three forms. 

NEW SCHEDULE REPLACES THREE SHEETS 

On. the new form of sheet (see page 888) the infor­
mation that was formerly in three places has been 
combined on one form and additional information 
shown. The run guide as arranged in the form pre­
viously sent to the timekeeper is retained in the new 
schedule sheet. The times tha~ cars are due to leave 
terminals and one intermediate point on each half trip 
are shown in the body of the schedule. The inter­
mediate time shown is usually for the time point just 
at the edge of the congested area inbound. 

The details of runs are read horizontally, and each 
section of the details of runs represents the movements 
of an individual car or train during the day. The move­
ments of each individual crew are indicated by run 
numbers written in bold figures, so that the various 
pieces of work of each individual crew may readily be 
picked from the schedule. By using this method, the 
schedule permits one to follow all movements of cars 
as well as crews, a feature which is not easily possible 
when each horizontal section of the details of runs refers 

to the day's movements of an individual crew rathe 
than of an individual car. 

',I'he new schedule sheets are prepared on the type 
writer and are arranged for blueprinting so that a 
many copies as desired may be had at any time. Al 
working copies should be blueprints. The master cop 
should be kept corrected to date so that any copies take 
at any time may be correct. An office copy, a carbo 
copy of the original, should be kept to show the sue, 
ccssive changes and alterations without obliterating th 
original figures, so that ready reference may be had a , 
any time to the exact times on the schedule on any par­
ticular date. 

WORK ASSIGNMENTS FOR TRAINMEN 

It is also a part of the work of the schedule depart 
ment to make up the work runs for motormen and con 
ductors after the schedules have been prepared. Inas 
much as schedules are based on the demands of traffi 
they should be laid out to meet that demand as near! 
a~ ~s reasonably possible and not with the idea of pro 
v1dmg work runs for any individual trainman or grou 
of trainmen. Conditions controlling the number of cars 
operated are something which the company canno 
change and therefore it is not to be expected that wor 
runs for the motormen and conductors can be laid ou 
exactly the same from one schedule to another. Th 
cars cannot leave and return to the carhouse at the same 
times on all schedules. 

Tho_se not familiar with the street railway busines. 
sometimes find it difficult to understand why the work 
ing conditions for motormen and conductors cannot b 
made the same as working conditions for employees i 
other lines of business. For example, the question i 
raised why is it necessary for street railway men to hav 
such a long spread of time in which to complete a day's 
work. It might help some in the understanding of thi 
question if reference were made to the lower chart o 
page 772 of the Nov. 3 issue showing the cars sched 
uled for operation on April 2, 1923, by one-hour peri 
throughout the day. Cars must be on the street in tim 
to take other employees to their places of business in th 
morning, and cars must be on the street to take. othe 

• employees home and return to the carhouses in the ev 
ning, so that street car men are required to extend thei 
day's labor over a long period of time. 

Many references have been made to the morning an 
afternoon rush periods when great masses of peopl 
demand transportation within limited periods of time 
This uneven demand for service is one of the fundamen 
ta!_ characteristics of the business which every stree 
railway would gladly change if it could, because it affect 
not only the working conditions for the trainmen bu 
also involves a heavy expense on the part of the com'pan 
for cars, car houses, power, substations and equipment i 
use for only a limited period. 

One of the fundamental difficulties in connection wi 
the operation of cars on the Los Angeles Railway w 
that too many of the cars were operated as trippers b 
extra crews and not enough 'of the cars were made 
part of regular runs. This means an unusually larg 
extra list and it means that men have to "fight the ext 
board" for perhaps several years. This is not a satis 
factory condition of affairs and could be improved b 
allowing a slightly greater spread in the runs so that th 
day crews coming out of the carhouse not too early · 
the morning could be used again in the afternoon 1'111 



November 24, 1923 ELECTRIC RAILWAY JOURNAL 891 

It is apparent from the chart on page 712 of the Nov. 
3 issue that a great many crews must be used both 
morning and afternoon if the total number of cars oper­
ated "are to be handled efficiently. The spread iri the 
runs on the lines of the Los Angeles Railway is not 
excessive and in fact is much lower than the spread in 
runs on most other large city properties. It is consid­
ered a distinct detriment to the service, without being an 
advantage to any particular number of men, to maintain 
the old system of making up runs. It was recommended 
that more of the trippers be worked into parts of regular 
runs and that the allowable spread in the time to com­
plete the day's work be sufficiently extended to per­
mit this. 

OTHER S•ERVICE IMPROVEMENTS 

A number of other service improvements were also 
int roduced as a result of the survey. Thus, the layover 
time was reduced by introducing more time points, par­
ticularly during the outbound trip and by an adjustment 
of running time to meet the varying conditions of oper­
ation. This kept some motormen from speeding and 
resulted in better spacing of cars along the line and less 
bµnching of cars at the terminals. Further reduction in 
layover time is expected to follow. the adoption of a 
further differential in running times. It had been the 
practice for some time on the Los Angeles Railway line~ 
to have only two running times, i.e., "short" time and 
"long" t ime. Short time was from 6: 15 p.m. to 7 a.m. 
and long time from 7 a.m. to 6:15 p.m. It will be noted 
that the new scliedule on page 888 calls for several 
running t ime changes in twenty-four hours. 

Larger train number plates were put on so that the 
supervisor could distinguish train numbers more quickly 
and easily. Formerly the train number was on a 2½-in. 
dil:!k and was carried inside the window on the front end 
of the car only. The new train number plates are of 
sheet metal 5½ in. x 6 in., with aluminum leaf letters on 
a black background. Two are used for each train, one 
placed on the front end and the other on the rear above 
the window to the right of the center line of the car. 
The t rain numbers stay in place from the time the car 
leaves the .carhouse until it returns to the carhouse, 
while it is on the same train run. 

A clear and more definite system of route and destina­
tjon sign is under consideration. The report favors 
roller signs adjustable from within the car, rather than 
metal roof and dash signs, because the former can be 
changed only if some one climbs to the roof, and both 
require more trouble to change the car from one route 

1 to another. 

CARS AND SPECIAL WORK 

A low-floor car designed to facilitate the rapid han­
Iling of passengers was recommended. One-man cars 
1ave been found too slow for operation in the congested 
1rea and to cause additional delays. The report recom­
nended two-car units for mass transportation, particu­
arly for operation on heavy lines. For the lighter lines 
vhich run through the. congested area a one-man-two-
nan car was recommended to supersede the safety car 

for conditions existing. These cars would operate with 
one man except during rush hours. 

The report also urges the addition of more special 
trackwork, so that the opportunities for turnbacks and 
for maintenance of service by diversions during emer­
gencies may be increased. On some lines the skip stop 
or alternate stop plan is now in force, and it is recom­
mended that the same plan be extended to all lines. 

Statistics on Twelve Large Properties 

STATISTICS showing a comparison between six of 
the largest surface lines and an equal number of 

rapid transit properties are presented herewith. They 
afford an interesting comparison of these figures with 
the figures which show the results of the electric .rail­
way industry as a whole, as published in ELECTRIC 
RAILWAY JOURNAL, on page 578, of the March 31, 1923, 
issue. 

While the 121 companies covered in the analysis on 
March 31 produced gr oss earnings of over $393,000,000, 
the twelve city properties under consideration showed 
a total of over $316,000,000, although they operate only 
one-ninth of the track mileage in the United States. 
Of these ·twelve properties, six are classed as rapid 
transit, although only three operate elevated or subway 
lines exclusively, the other three being in combination 
with surface lines. Each of the twelve companies col­
lected over $8,000,000 in its last fiscal year and its 
average receipts exceeded $26,000,000. The prevailing 
rate of fare varies, three charging 5 cents, two 5 cents 
with a 2-cent transfer charge, one 5 cents with a 1-cent 
transfer charge, four 7 cents and two 10 cents, while 
in some cases the company sells tokens at a lower rate. 

Gross earnings of the six surface properties show 
a decrease of 3.5 per cent below the previous year, 
while operating expenses, including taxes, decreased 
only 1.6 per cent. For the rapid transit companies the 
increase in receipts was 1.7 per cent and the decrease 
in cost 6 per cent. The operating ratio for the surface 
group averaged 83.34 per cent, as against 85.08 per 
cent in the previous year, and ranged from 68.93 to 
93.35 per cent. The average for the rapid transit 
group was 71.63 per cent, ranging from 59.08 to 83.03 
per cent, compared with an average of 77.92 per cent in 
the preceding twelve months. Considering only the 
three roads which operate subways or elevated lines 
exclusively, the operating ratios average 69.17 per cent, 
as against 75.9 per cent in the previous year. 

The total passengers per mile of single track oper­
ated showed an increase of 0.89 per cent for surface 
companies and 4.7 per cent for rapid transit lines. 
The number of passengers per mile of track in the 
former group ranged · from 929,650 to 1,940 456 and 
in the latter group from 1:263,286 to 1,463,592'. S~veral 
companies, however, do not keep account of transfers 
and free passengers and for that reason the figures 
shown are low. On the surface lines, less service was 
rendered by each car in the past year than in the 
preceding year, the annual miles operated per car aver­
aging 34,877, as against 35,862. On rapid transit lines 

STATISTICS PER CAR-l\ULE AND PER CAR-HOUR ON TWELVE LARGE ROADS 

raru,portation revenue per car-mile ........ , ....... . 
qieru,ea and taxes per car-mile. , ................. . 
ranaportation revenue per car-hour .... , ... ,., .... . 
xpe~es and, taxes per car-hour .. ................. . 
i>eratang ratio, per cent ......... ............ . .. . . . 

~---- Six Surface Roads ~--- Six Rapid Traru,it Roads---~ 
1919 1920 1921 1922 1919 1920 1.921 , 1922 

38 . 9cents H.7cents 47 . 8cents 47 . 8cente 33.lrents 38.0cents ◄0.7cente 40.8cents 
32. 5 cents 37. 6 cents 43. 2 cents 43. 2 cents 25 . 9 cents 30 . 6 cents 33. ◄ cents 31 . 1 cents 

$3,26 $4.00 $◄ .03 $3. I ◄ $4.21 $◄ . 63 $5.21 $5 . I ◄ 
$2 . 75 $3.37 $3 . 62 $3 . 6 ◄ $3.25 $3 . 70 $4 . 13 $3 . 81 
83 . 06 87.45 85 . 08 83.3 ◄ 7◄ .00 77 . 26 77.92 71.63 
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there was an increase, the figures being 39,271 for the 
last year against 38,557 in the preceding year. 

Revenue passengers on surface lines increased 1.1 
per cent and the car mileage was less by 0.55 per cent. 
On rapid transit lines the number of passengers in­
creased 3.3 per cent and there was an increase of 1.7 
per cent in service. The average car-miles per car­
hour on surface lines increased 1.1 per cent over th'e 
previous year, while the rapid transit lines remained 
the same. The figures just given used to be considered 
as an index of speed performance, but in recent years 
car-hours have been so augmented by contract require­
ments that it is no longer regarded as of much value. 
The figures given above as well as those contained in 
the table are for the twelve largest companies, five 
of which have a fiscal year ending June 30, while the 
others have a fiscal year more nearly corresponding 
to the calendar year. 

Rapid Transit Parkway Proposed 
for New York 

For Outlying Sections, with Track on Surface, Com­
mission Engineer Declares Cost About Same as 

Elevated and One-Third that of Subway 

AN ACCOUNT was published on page 572 of the issue 
fl of this paper for Oct. 6 of a rapid transit parkway 
line, recommended as part of the New York Transit 
System by Daniel L. Turner. The report of Mr. Turner 
goes into considerable length as to the advantages of 
this system over an elevated or subway line for 
undeveloped portions of a city. Briefly, the plan con­
sists of a reservation strip approximately 500 ft. wide 
with two or four tracks in _the center and vehicular, 
overhead or under crossings about every third or half 
mile. The right of way would be divided as shown in 
the accompanying section. · 

Mr. Turner points out that such a line would have 
all the advantages of an elevated line, in that it is in 
the open air, and also the advantages of a subway in 

that it does not disfigure the streets or cut off light 
and air from abutting property. 

As regards cost, Mr. Turner estimates that such a 
line, including real estate in suburban territory, would 
be slightly more expensive to build than an elevated 
line, but considerably less costly than a subway, based 
on the figures of $2,300,000 per route-mile for a two­
track subway line and $700,000 per route-mile for a 
two-track elevated line. For everything except real 
estate for a two-track parkway line, built either in 
open cut or on embankment or as an elevated railroad, 
as best suited to the topographical conditions, Mr. 
Turner allows $500,090 per route-mile and believes that 
the real estate for a 400-ft. wide strip could be secured 
for $400,000 a mile and if 100-ft. wide for $100,000 a 
mile. The approximate unit cost figures, including real 
estate for a two-track structure, would be as follows: 

Per Route-1\llle 
For a two-track subway line • .....•.••. ,............ $2,300,000 
For a two-track elevated line....................... 700,000 
For a parkway line through a 400-ft. wide strip cost, 

Ing $40 0,000 . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 900,000 
For a parkway line through a l 00-ft. wide strip cost-

Ing $1 00,000 . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 600,000 

In his remarks on cost Mr. Turner says: "The con­
clusion seems inevitable that through undeveloped coun­
try, instead of building elevated lines as we have done 
in the past, the parkway line should be built, a wide 
parkway line if possible, but in any event a narrow 
parkway line, and that the land necessary for such park­
way should be obtained in advance and held until the 
building of the rapid transit line becomes necessary." 

In discussing the matter of assessment of cost, Mr. 
Turner says that while the New York State law pro­
vides for local assessment for rapid transit lines, based 
on the enhancement in land values, no rapid transit line 
has yet been built under the assessment plan. Never­
theless, an assessment for a parkway is a common pro­
cedure· and should meet with no obstacles of any kind, 
particularly if the parkways are to be of the width and 
importance that a strip approximately 400 ft. wide 
would permit to be developed, thereby bringing the 
parkway within a half mile of everybody living within 
the area developed in su'ch a manner. 

lf 
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Remodeling a Power Plant to Improve 
Performance 

Batavia Station of C., A. & E. R.R., Twenty-two Years Old, with Changes 
Costing $11 per Kilowatt, Has 12 per Cent Lower Water Rate and 30 per 
Cent Less Maintenance-Capacity Also Is Increased About 10 per Cent 

ThlM View of the Engine Room Shows the High-Pressure 7,ISOO-Kw. Turbine Under J!epnlrs 

EXTENSIVE changes have been going on in the 
Batavia power plant of the Chicago, Aurora & 
Elgin Railroad for the past year, the idea being 

to improve the efficiency of the station. While the work 
is not yet fully completed, the results to date indicate 
that evaporation will be bettered approximately 9 per 
cent, and the turbine and engine water rates will be 
decreased approximately 12 per cent. The maintenance 
budget for the last half of 1923 is almost 30 per cent 
less than maintenance expenditures for the last half 
of 1921, before the new work was started. On this 
reconstruction H. W. Brooks acted as consulting and 
construction engineer. 

Though not an original objective of the work, the 

1 
output of the rehabilitated equipment has been in­
creased about 2,000 kw. Line drops and distributing 
losses have been decreased materially, while the railway 
schedule has been speeded up and the service made more 
frequent. The possibility of service interruption has 
been reduced to a minimum. The plant as remodeled, 
if kept in a reasonable state of repair, should render 
effective service for at least ten to fifteen years at 
economies comparing favorably with the average ob-

tained in modern plants of equal size. Based on the 
station capacity the entire cost of the work will not 
exceed $11 per kilowatt. Including the new line and 
substation work the total unit cost will not exceed $15. 

The original station, installed in 1901, consisted of 
three 1,500-kw. and one 1,800-kw. engine generators 
driven by 32x64x60-in. cross-compound Corliss con­
densing engines at 75 r.p.m. This equipment was aug­
mented in 1912 by a 7,500-kw., 1,500-r.p.m. condensing 
turbo-generator and a 3,000-kw., 1,500-r.p.m. low-pres­
sure condensing turbo-generator. All this generating 
equipment is rated liberally, however, in comparison 
with present standards, tests having proved the con­
tinuous 40-deg. capacity of the station to be about 
18,000 kw., with 22,000 kw. obtainable on the swings. 
Three-phase, 25-cycle current is generated at 2,300 volts. 
Each generator is connected through a separate bank 
of transformers to the station 26,300-volt, three-phase 
bus, and all switching is done on the high-tension side. 

In the boiler room there are eighteen 5,000-sq.ft. 
water-tube boilers equipped with chain-grate stokers. 
Steam is now generated at 200-lb. pressure and 150 to 

· 200 deg. superheat. 
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Four boiler settings were excavated beneath so as to 
lower them, their stokers, hoppers and accessory equip­
ment by 4 ft., thus increasing the height of the com­
bustion chamber from 8 to 12 ft. This permitted in­
creased combustion efficiency, particularly with the 
long-flaming, high-volatile southern Illinois and Indiana· 
screenings burned. The method of excavation was 
found more economical than the more usual plan of 
raising the boilers. 

The natural draft stokers on these four boilers were 

A Sectional 
Elevation 
Through 

the Boller 
Settings as 

Rt'constrncted 

replaced with forced-draft chain-grate stokers equipped 
with side-wall tubes and pressure water bags. With 
the forced-draft stokers the fluctuations of the load, 
which are especially heavy in railway service, are ac­
commodated readily through the greater inherent flexi­
bility of this type, while the steady base load is carried 
by the natural-draft boilers at their most efficient 
rating. 

While the furnaces were being rebuilt it was con­
sidered advisable to reconstruct the old baffles, which 
were of the standard type, nearly vertical, replacing 
them with inclined baffles, thus tapering the gas pas­
sages to follow as closely as possible the reduced volume 
of the gases with their shrinkage at lessening tempera­
tures. The lower entrance velocity aids the draft and 

relieves clogging of the gas passages by slag present in 
large quantities in the Illinois and Indiana screenings. 
Two different types of baffles were installed for com­
petitive purposes, the interlocking tile type with plastic 
joints on two boilers, and monolithic baffles shot with 
a cement gun on the other two. Tlie aggregate found 
most satisfactory for the monolithic baffles consisted of 
two and one-half parts of ganister screened through 
!-in. mesh with one part of portland cement and one 
part of ordinary fire clay. 

Experiments were made to determine the correct 
amount of excess air to be introduced and the correct 
location for orifices. Dampers or grates will be placed 
over these orifices later and calibrated in such a manner 
that the firemen always will know what setting to em­
ploy with a given fire condition and steam flow. 

A number of other changes have been made in the 
boiler room, such as the installation of d.c. motors to 
drive the forced-draft stokers, fans and damper ma­
chines; the design and installation of coal spreaders in 
some of the stoker hoppers to cut down the labor cost 
of firemen and to produce uniform fuel beds; installa­
tion of recording meters and draft gages, including a 
trial installation of the Lea recording coal meter to give 
a continuous boiler check on pounds of steam per pound 
of coal. 

Eight superheaters were installed to obtain decreased 
engine and turbine water rates possible with super­
heated steam at approximately 550 to 600 deg. 

A large portion of the pneumatic ash conveyor system 
was replaced with a new steam-jet system for the pur­
pose of reducing operating and maintenance costs. 
White iron ash conveyor pipe 1 in. thick was used, with 
a joint somewhat resembling Vanstone construction. 
Five boiler water deconcentrators and a feed water fil­
ter in the make-up line were installed to minimize boiler 
cleaning and upkeep expense. All cast-iron fittings, 
valves .and screwed flanges in the boiler and engine 
leads were removed and replaced with steel fittings and 
valves and Vanstone flanges to withstand superheated 
steam. · 

Heat insulating materials were used to cover all 
steam and hot water lines, boiler drums and heads, etc., 
to cut down the heat losses in transmission. 

The 7,500-kw. turbine was completely rebladed and 
repaired to place it in efficient operating condition, and 
the cast-iron head was replaced with a new steel head 

Cast-Iron Ynh-es nnd Fitting• " ' ere Re11laced by Steel Parts 1n the Engine Room 
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permit the use of the increased temperature. A 
desuperheater and attemporator were designed and con­
structed for the purpose of automatically maintaining 
the temperature in the main steam header opposite the 
reciprocating engines at a point not in excess of 500 

1 deg. F. at all conditions of flow. 
The turbine-driven hydro-flow air pump on the main 

turbine condenser was replaced with a twin two-stage 
steam-jet air removal pump with inter and after con-

i denser and the consequent halving of steam consump­
tion necessary for air removal. A small automatic 
dual drive exciter set was installed for the purpose of 
!0nstantly and automatically maintaining a station heat 
oalance. A 750-gal. per minute boiler feed pump driven 
Jy a variable-speed motor was installed with automatic 
:onstant pressure differential speed regulating control. 
Under the load conditions prevailing computations 
lroved a power saving of 17 per cent by the use of speed 
·egulating control of the motor as compared with throt­
ling control of the pump. 

The station bus was redesigned and reinforced, as 
vere the cables and wiring, the p"resent output having 
mtgrown the capacity for which they were designed. 

A 1,000-kw. frequency changer was added to permit 
1andling additional 60-cycle commercial ·load until an 
ncrease makes necessary additional 60-cycle generating 
apacities. Two 1,000-kw. full automatic rotary con­
erter substations were also installed, with all necessary 
quipment, making possible faster and more frequent 
ailway schedules at a minimum expenditure for labor. 

In addition to the major items there were scores of 
1inor changes, repairs and additions effected. All boil­
rs were turbined and washed and a fixed cleaning 
~hedule established. Masonry in furnaces and set­
mgs was placed in first-class condition, all steam or 
1ater leaks were sought out and eliminated, valvei:; 

were repacked and ground, auxiliary turbines, engines 
and motors repaired and placed in first-class operating 
condition, main engines gone over in detail and com­
pletely rehabilitated wherever necessary. A complete 
new system of power house logs and accounting was 
introduced, which makes possible a much more accurate 
prediction of the annual maintenance budget or subse­
quent new construction budgets. 

As not all the items of new equipment are yet in 
service, nor has the operating personnel yet had time 
to become so intimately acquainted with all details as 
to be able to say what maximum results are to be ob­
tained, definite figures just at this time are not avail­
able. The general conclusions stated at the beginning 
of this article have, however, been definitely established. 

What It Costs to Operate an Auto 

CONSIDERABLE interest has recently been mani­
fested by electric railway men in automobile oper­

ating cost figures for use in telling the owners how 
much they save by leaving their automobiles at home 
and riding the electric cars. L. S. Cowles,- writing in 
the Stone & Webster Journal, gives figures throwing 
some light on the subject. The following is abstracted 
from his article : 

Any driver knows that with "gas" at 20 cents per 
gallon and his car making 10 miles per gallon the fuel 
cost is 2 cents a mile. Beyond this, few care or take 
the trouble to go. When you see a Pierce-Arrow roll by 
with a chauffeur at the wheel, you may know at once 
that such an outfit is costing the owner from 50 to 60 
cents per mile traveled. For small annual mileage, say 
4,000 miles, the cost per mile may easily exceed $1. 
Few would believe this without analyzing the situation 
carefully. A few exact figures bearing on the actual 
cost of operating one particular car will enable one to 
get some idea of operating and maintenance expense. 

ANNUAL STATEMENT OF MOTOR CAR OPERATION 
June 11, 1922, to June 11, 1923 

Make ....................•................•..•...••..•• Buick 
Model ..........•...•.......•...•.•.....•...•.........•. 22-44 
Type ......................................•........ Roadster 
Total miles traveled ..................................... 6,114 

Operating and repair cost (not including replacements) : 
Interest ..•......•...•• $35.61 Two bottles body polish. . 1.45 
Depreciation • • . . • • • . . • . 356.02 Cheesecloth.. . • • • . . . • • . . .15 
Registration . . . . . . . . . . . 10.00 One can leather dressing .75 
Driving license • . . • . . . • • 2.00 One can nickel polish.... .90 
Fire and theft insurance. 12.50 Distllled water . . . . . . • . . .l 0 
Liability Insurance • . . • • 46.69 On e flashlight bulb...... .20 
Personal property tax... 22.56 Three 21-cp. lamp bulbs. 1.50 
16.75 gal. engine oil..... 15.91 Three 2-cp. lamp bulbs.. .90 
405 gal. gasoline ........ 113.95 12 lb. grease • . . . . . . . • . . 2.60 
Two carbon burnings. . • . 9.00 I. 75 gal. alcohol . . . . . . . . l.50 
Repair labor . • . . . . . . . . . 74.18 One roll friction tape.... .35 
Tire repairs . . . . . . . • • . . • 6,6 5 Two flashlight batteries.. 1.00 
1. 75 gal. transmission oil 1.82 Battery charge . . . . . . . . . 1.20 
Tire powder . . . . . . . . • • • .20 Cotton waste • . • . . . . . . . • .90 
One can "tar remover".. 1.00 

Total ................ $720.59 
Cost per mile operated: 

Cents 
Fixed charges .......................................... 6 3qo 
Operating fees .....•...........................•....... 0.196 
Insurance ••............•....•.•...•................... 0.970 
Taxes ................................................. o.~96 
Fuel .......................•.......................•.. 1.865 
Lubrication •..•........................................ 0.3~3 
Repair labor ........................................... 1.47n 
Miscellaneous supplies and expenditures. . . . • . . . . . . . . . . . . . . 0.260 

Total cost per mile .................................... 11.870 

From the above it is seen that fuel cost is a rela­
tively small part of the whole. While no one wants to 
waste gasoline, the question of high mileage per gallon 
of gas is not as important as one might at first be­
lieve. In the case cited no allowance was included fQr 
garage rental and car washing, as the~e vary with the 
requirements of the owner. 
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Some Useful Elements 
of the Street Railway Philosophy 

By W. E. Wood 
l\lanager Houston Electric Company, Houston, Tex. 

The Real Interests of the Three Groups in the Public Utility Tri­
angle, Public, Employee and Owner, Are the Same - What the 
Railway Management Should Do to Bring About Real Co-operation ,/•,'· 

PHILOSOPHY, as such, is generally conceded to be 
a dry subject, especially for the practical business 
man. B'ut in our desire to analyze our business so 

that we may popularize it and administer it more suc­
cessfully, we have naturally gravitated into a study of 
its philosophy. Having got into this study, we have 
been agreeably surprised to find how beautifully the 
facts we have always known develop themselves in the 
most logical fashion. 

As a basis of our study we have accepted as true two 
important facts. A proof of their truth will not be 
attempted here because of the space that would be re­
quired, but surely we could not so earnestly continue to 
pursue our business if we did not believe them to be 
true. The assumptions are these: 

1. In the heart of every human there is a spark of 
reason and justice that is capable of being fanned into 
a flame under proper condition. 

Within this assumption lies our hope of obtaining 
the popular co-operation so essential to a successful 
operation of our business, for while it is true that we 
may temporarily lull our public into a quiet state of 
mind or even make them enthusiastic for us by catch 
phrases, attractive publicity and the like, if our basic 
arguments are not founded on "jus.tke- -and reason," 
eventually tbese efforts will surely fail. Then the 
enthusiasm aroused in our favor will react with most 
unwholesome results. But if this enthusiasm is based 
on justice, reason and sincere efforts it is on the firmest 
foundation on which our industry can stand. 

2. Up to the present time private ownership and 
operation have been capable of rendering street rail­
way service more efficiently and economically than has 
municipal ownership. 

THREE DISTINCT G'ROUPS INTERESTED IN 
EVERY PUBLIC UTILITY 

Having accepted these two assumptions as true we 
should next make a careful analysis of the public utility 
triangle. 

There are three and only three distinct groups inter­
ested in each public utility. The public, the employees 
and the owners. 

It should be beneficial to determine in what each of 
these groups is interested and what each may properly 
expect to receive from the business and from each 
other. 

The Public: By virtue of the fact that the public 
through its constituted authorities has granted to the 
utility the right to use certain portions of its property 
in the transaction of its business, it has a right and 
does desire and expect to receive from the utility the 
best practicable service at the lowest possible cost. 

The Employee: It is an accepted theory in this 
country that all employees are entitled, for proper per­
formance of their duties, to receive, and it is their 
natural instinct to be interested in, fair wages and 
proper working conditions. 

The Owner: Capital is essential to the construction 
and establishment of public utilities. There could be 
no reason why any one should become interested in 
acquiring or investing in public utilities unless he 
can reasonably expect the capital he so invests to 
earn a fair return. ' 

So we find three separate and distinct interests, each 
apparently having a right to expect to derive some 
distinct benefit from the operation of the utility. Their 
interests may appear divergent, but a study makes i 
certain that for each to receive the greatest possible 
permanent individual benefits their interests must b 
unselfishly mutual. 

The history of our industry clearly indicates tha 
the public and employees will persecute the owners o 
a utility when they discover that the owners are receiv 
ing more than a fair return. Therefore it is to th 
owners' best self-interest, when the returns exceed 
fair amount, with wages and working conditions al 
that they should be, to return the excess to the publi 
in better service or cheaper rates. 

If the public insists on getting its service cheaper 
than will yield the owner his fair return and th 
employee his fair wage and working conditions, th 
utility must fail and ultimately cause the public t 
receive an inferior service which necessarily become 
more and more expensive to operate. During th 
period of rising prices of wages and material, cause 
by the recent war, it was very hard for the publi 
to realize that the above was a fact; however, it 
truth is becoming more and more apparent to the publi 
every day. 

Should the employees of a public utility demand an 
obtain more than a fair wage and working conditions 
either the rate of fare of the service of the publi 
must furnish this excess or it must be taken out of th 
owner's fair return. In either event the result woul 
ultimately defeat its own purpose. 

MUTUALITY OF INTEREST BETWEEN GROUPS 

We have recited a few instances which tend 
demonstrate the mutuality of interest of the thre 
groups interested in the public utility. Like th 
axioms in geometry, this fact is so clear and apparen 
that it is difficult to prove. 

The public's manner of expressing its approbation o 
dislike for the owner or employee is through publi 
attitude. 
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The employee's method of showing his interest for 
he owner or public is through loyalty. 

And the owners express themselves through their 
iolicies. 

Believing, as we do, that there is a distinct and 
nvariable mutuality of interest between the groups, 

· hen why is there so often controversy between the 
:rou ps? Employees and owners are frequently at odds. 

I ~mployees and the public sometimes entertain a healthy 
, lisrespect and dislike for each other, and in the imme­
liate past instances of antagonism between the owners 
md the public were continually arising. Our reason­
ng shows that such conditions are contrary to the best 
nterests of all concerned. To eliminate them we must 
irst determine their causes. 

I MPROPER fOLICIES AND LACK OF UNDERSTANDING 
CAUSES FOR DISAGREEMENT 

There seem to be two major reasons why the public's 
1ttitude toward the owners is hostile or the employees 
,re disloyal to the owners : 

First-The formulation and maintenance of im-
1roper policies by the owners toward the public or the 
mployee. 

Second-Lack of understanding. 
These causes seem to cover every case both in con-

1ection with the public's attitude and loyalty of em-
1loyees. As a rule, where the public attitude is the 
nost favorable, the employees are the most loyal. In 
his case the owners' policies necessarily approach 
ight, and there is little lack of understanding. 

. In some cases the employees are loyal yet there is 
.n unfavorable public attitude. This indicates that 
he owners' policies point right but that the public 
icks the understanding of the situation which it has 

· 1een possible to convey to the employees. In every 
ase it must be remembered that the employees' loyalty 
s weakened by improper policies toward the public and 
he public's attitude is adversely affected by the 
mproper policies of the owners toward their own 
mployees. 

Continuing t he analysis, we find that the owner should 
,eigh his policies to the public in respect to service, 
,ublicity, citizenship and expansion. 

The owners' policies towar d the employee include 
rages, working conditions and welfare work. 

All of the phases are susceptible of a most inter­
sting further analysis. 

Now, if the owners' policies toward both the public 
nd employees are right, fair and just, then certainly, 
E our first original assumption is true, and jn some 
mnner we can convince the public of the fairness and 
ustice of our policies, the antagonism will begin to 
isappear. 
Lack of understanding can only be wiped out by the 

ducation of both the public and employees concerning 
tilities in general and the specific utility concerned 
1 particular. 

C OMPONENTS OF SERVICE 

We are studying the street railway business, the 
1ost impor tant feature of which to the public is serv­
!e, therefore special care should be taken in analyzing 
ur service. 
Service is composed of: (1) Safety, (2) quantity, 

3) personal se rvice (commonly called courtesy), and 
4) cleanliness and comfort. 
Safety is the fi rst and most important component of 

street railway service. When we do not make it so, 
our widespread catch phrase "safety first" is insincere 
and therefore a cause of public disrespect. There are 
so many phases to the study of safety that although 
most interesting and important, it cannot be considered 
here. 

By quantity of service we mean the amount, fre­
quency, regularity and speed. It should be unnecessary 
to point out to any street railway man the importance 
of having an entirely sufficient service with as excel­
lent a standard as possible. It is equally our duty to 
the public to be· sure that this service is rendered as 
economically as possible in order that it may be given 
"at the lowest possible cost." 

PERSONAL SERVICE RENDERED IS DIFFERENT FROM 
THAT IN OTHER UTILITIES 

The third component mentioned of railway service 
is personal service. Although we have barely pointed 
to the importance of safety and quantity of service, 
we must not in the slightest degree minimize their 
importance. Service is like a three-legged stool stand­
ing on safety, quantity and personal service. If 
deprived of any of the three legs, it cannot stand. It 
is difficult to say which leg is the most important, but 
for fear that the usefulness and spirit of "personal 
service" may not be fully appreciated we will inquire 
into this phase more minutely. 

To understand to the fullest the place of personal 
service in street railway service, it is necessary to 
digress sufficiently to study street railway psychology 
as compared with that of other utilities. For tht> 
greatest contrast we will compare electric lighting with 
street car service. One enters a dark room and wishes 
light. A switch is located in the room convenient to 
the entrance. With a minimum of effort the button is 
pressed and instantly the room is lighted, and the person 
unconsciously feels a sense of satisfaction. Psycho­
logically there is nothing in the operation that would 
prepare his mind to harbor any ill feeling or mistrust 
for the lighting company. He knows of no substitute 
at any cost that is comparable in convenience or satis­
faction. 

But picture a modern man, our friend Bill Jones, a 
regular patron of the street car service on an ordinary 
morning's ride to his office. Mr. Jones may or may 
not be the possessor of an automobile, but surely he 
is fully acquainted with the comfort and speed they 
offer and besides can easily forget their small disad­
vantages. Possibly his family has started him a little 
late to work. He has to walk two and a half blocks 
to the car line. Although there is no particular objec­
tion to this, he doesn't relish it every morning. He 
has to wait four minutes for a car, not an unreasonable 
wait but seemingly much longer, and distasteful. The 
street car maintains a good average ,schedule speed to 
town, but automobiles pass it and, darting in and out 
of traffic, weave their way to the city in less time. 
~omehow, the occupants of the automobile look more 
comfortable to him than he feels. At times a broken 
truck may delay the street car. Bill Jones· is not an 
unreasonable man, but under these conditions the 
street car ride furnishes him no real sense of satis­
faction and very probably his mind is prepared to 
entertain some ill feeling or mistrust for the street car 
company. 

So we find that very few people will get pleasure 
out of street car riding even when the safety and quan-
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tity are above reproach. But all is not lost. We have 
a most effective way of preventing this ill feeling 
and mistrust from capturing Bill. 

By the use of what we have called personal service. 
even under the conditions mentioned, we can gain his 
respect and very frequently his active co-operation. 
The lighting has practically no human contact with 
Bill, but the street car company has, every time he use;:i 
its service. We have commonly called this phase 
of our business "courtesy." But sincerely based on the 
golden rule our organization, if it is permeated with 
the spirit of personal service, can effectively win over 
B$11 Jones. The definition of personal service is: 

Those acts of kindness, courtesy, accommodation, 
attention, favor, respect and consideration which we 
may render to our fellow man in connection with our 
business. 

Personal service tends to gain a favorable public 
attitude for the company. For the employee it makes 
individual friends, creates self-respect, gives the satis­
faction . of a duty well performed and makes his work 
more pleasant. 

Besides this, if the company's policies are right 
(and if they are not, the spirit of personal service 
will be difficult to obtain), this spirit is the surest 
way of obtaining real co-operation in the utility 
triangle. Therefore, if there is a mutuality of interest 
the employees will ultimately be rewarded by better 
wages and working conditions. We might add, how­
ever, by way of warning, that if the personal service 
is. rendered priII.1arily in the hope of a material reward 
without a sincere desire to live up to the golden rule, 
it is not likely to be effective enough to gain the mate­
rial reward. 

CLEANLINESS AND COMFORT THE FOURTH 
COMPONENT OF SERVICE 

The fourth component of service mentioned was 
cleanliness and comfort. Although these may not be 
as important factors of service as the three others, 
we feel that their necessity is apparent enough with­
out further argument. 

For fear of exhausting the patience of the reader 
no attempt will be made here to analyze the other 
factors of the owners' policies to the public, namely, 
publicity, expansion and citizenship, or to the employee, 
which can be summed up under the headings of wages, 
working conditions arid welfare. It is necessary clearly 
to understand the public's and employees' rights and 
the company's obligations in these respects to "formu­
late and maintain the proper policies." 

REAL CO-OPERATION NECESSARY 

What we have tried to accomplish is to show the rela­
tionship between the three groups interested in the 
public utility; to prove an absolute and unchangeable 
mutuality of interest between these groups, which in 
turn means that for their own interests there must 
be a real co-operation between the groups. And, lastly, 
we have tried to analyze the things the owner, through 
its management, can and ought to accomplish to bring 
about this mutual understanding and co-operation. 

If we can render a better service more cheerfully by 
understanding this philosophy, is it not necessary for 
us to teach and preach it throughout our organization 
until every one of our employe~s can better perform 
his daily duty because he understands how to and be­
lieves in the necessity of winning the public? 

Concrete Paving of Track 
in Chattanooga 

T;nnessee Power Company Is Installing Concrete I 
Track Area with Excellent Results-Ballast Is 

Tamped Under Traffic 

WITH a view to securing permanently satisfactor 
results with concrete paving in and betwee 

tracks, the Tennessee Power Company, which operate 
the city railway lines in Chattanooga, Tenn., has late] 
used the track construction shown in the cross-sectio 
Fig. 1. 

The trench for the single track is 9 ft. wide and th 
bottom is inclined toward a 12-in. x 12-in: drainag 
ditch in which a 6-in. farm tile is laid. If the soil i 
soft, 2 or 3 in. of ballast is rolled into the bottom. Th 
trench is about 22 in. deep at the middle and 2 in. Jes 

Gll-/tXN/J. A./?.1 r«il 

32'! .. . ------;;-------4 !~/"---------------- /i"As;:m!t/cco=,.,, 

Fig. I-Typical Cross-Section of Track for Pa..-ed Street. wit ' 
Concrete Paving Used In Chattanooga 

14.,ig. 2-Grooylng Tool to 
Use In Forming Flangewa 
In Concrete Paving 

Concrete Track Pa.vlng I I 
Chattanooga Lik e tha 
Shown at the Ldt I , 
Turning Out \\'ell 

at the outside. Broken stone ballast is laid in the bot : 
tom to a depth of 8 in. at the middle, on which whit 1 

oak ties creosoted by dipping one hour in hot oil an 
one hour in cold oil are laid. Standard 6-in. 100-lb 
A.R.A. rail is spiked to the ties. 

A concrete paving base with a 1-3-6 aggregate mixe 
one and one-half minutes is poured between and ove 
the ties, covering them to a depth of 2 in. The concret 
base is deepened slightly under the rails by scraping ou 
the ballast before the base is poured. 

The paving base is made about 9 in. deep outside o 
the rails, where, as in the case illustrated, an asphalti 
concrete paving is to be laid by the city. Outside th 
rails the concrete is depressed to accommodate two o 
more rows of stretcher brick, which are laid on a san 
cushion. 

The concrete between the rails is 4 in. deep, of 1-2-
concrete mix, surfaced as indicated in the cross-section 

Contour strips of wood are laid in the rail flange 
ways while the concrete is soft, and the surface i 
smoothed by means of a level board. The surface i 
not crowned. After the concrete has hardened suffi 
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1 ntly to "stand up," the flangeway is smoothed by 
ans of a special grooving tool shaped in the form 
>Wn in Fig. 2. 
gxpansion joints are placed 15 ft. apart, a space ¾ in. 
je at the top battered to ½'in. at the bottom being 
t for this purpose. A board with the proper taper 

. used in forming this joint, and the concrete is mixed 
th as little water as possible to enable it to stand 
when the expansion joint board is removed. 

A.fter the removal of the board, a grooving tool, 
!h as is used by sidewalk layers in marking Jines in 
1crete surfaces, is drawn through the groover slightly 
mding the edges. Pitch is poured into the joint 
,er twenty-one days. 

The concrete paving and the ballast tamping are done 
under traffic. Sometimes ten tampings of the ballast 
are needed when the ground is soft. The tamping is 
done with ordinary hand ,picks. Care is taken to see 
that no flat-wheel cars go over the line while the concrete 
is setting, and all cars are run during this period at 
reduced speed. 

For the first seven days the concrete is continually 
wet down to permit uniform setting. 

The cost of this work was from $1.25 to $1.50 per 
yard on two recent jobs on Walnut Street and Har­
rison Avenue. This work was carried out under the 
direction of R. C. Morrison, engineer maintenance of 
way Tennessee Power Company. 

Moving Platform . 
Tests Show Low Power Requirement 

A Demonstration Plant of the Type of Platform 
Recommended for Forty-second Street, New York, 
Has Been Built for Tests and Demonstration Purposes 

.,_ 

A Short Section of the Platform Has a Steel Surface and U11holstered Seats of This Ty11e 

SERIES of dynamometer tests has recently been 
concluded on a demonstration plant of the type 
of moving platform considered by engineers 

the New York Transit Commission for use under 
>rty-second Street in place of the present shuttle 
iin service. This demonstration plant has been built 
Jersey City by the Continuous Transit Company, of 

1ich H. St. Clair Putnam is president. 
The demonstration plant is constructed in the form 
a loop approximately 200 ft. long and 100 ft. wide, 
th a 50-ft. radius at each end. It consists of three 
rallel continuous platforms designed for operation at 
6 and .9 m.p.h. respectively. The high-speed plat-

rm is 57 in. wide, is provided with seats spaced 32 
., holding two passengers each. At 9 m.p.h. this gives 
total seating capacity of 35,640 per hour. Each of 
e lower-speed platforms is 27 in. wide, and there is 
stationary walkway path alongside the slowest plat-

form. The total width of the three platforms assembled 
is 9 ft. 3 in., and the height above the rail is less than 
12· in. Each loop is made up of a series of small trucks 
8 ft. long with circular ends exactly fitting into each 
other. The trucks are supported at the rear end by 
two independent wheels with ball bearings. The for­
ward end is connected to the preceding truck by a 
universal coupling. The track for the high-speed plat­
form has a gage of 37 in., and for each of the other 
platforms it is 17½ in. 

The general design of the installation is along the 
lines of a paper read by L. B. Stillwell before the 
American Society of Civil Engineers on Nov. 17, 1920, 
and reported in the ELECTRIC RAILWAY JOURNAL for 
Nov. 27, rnzo, page 1102, and Jan. 15, 1921, page 124. 
The most important change in the present demonstra­
tion plant from that description is that only the 
high-speed platform is propelled by induct ion motor 
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elements, the other two being driven by racks and 
pm1ons. With the induction motor type of drive a 
stationary element is placed between the rai!3. This 
consists of a development of the ordinary primary or 
stationary part of an induction motor, as shown in the 
illustration. These sections are approximately 5 ft. 
long and are placed between the rails in groups about 
140 ft. apart. The secondary element is similar to 
the developed rotor of the squirrel-cage type mounted 
on the bottom of the truck. It consists of a laminated 
iron core with punched copper windings. Except for 
the necessary breaks between the trucks this is con­
tinuous for the entire length of the platform. The 
primary is supplied with three-phase alternating c.ur­
rent at 37½ cycles per second for a speed of 9 m.p.h. 
In the demonstration plant the alternating-current 
generator supplying the propulsion power is capable of 
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drive at variable speeds in order to change the speed 
of the platforms. 

The two lower speed platforms are similar in type. 
The racks are continuous, and are mounted on the 
underside of the platform in the same manner as the 
secondary element in the induction drive. 

In the demonstrations witnessed by representatives 
of the ELECTRIC RAILWAY JOURNAL, the three platforms 
have been run at various speeds to determine what 
will be practicable in service. With the high-speed 
platform running at 4:5 m.p.h. and the others at 3 
m.p.h. · and 1.5 m.p.h. respectively no difficulty at all 
was experienced in getting on or off, or stepping from 
one platform to the next. This also held true when the 
platforms were speeded up to 2, 4 and 6 m.p.h. At 
speeds of 3, 6 and 9 m.p.h., for which the installation 
was designed, it was necessary to practice getting on 
or off before facility could be had in it, or in stepping 
from one platform to the next. It was difficult, how­
ever, to trip oneself so that a fall was imminent. It 
has been suggested that the platforms can be operated 
at reduced speeds during the non-rush hours, and 
speeded up for the maximum loads. 

The power requirements for this type of platform 
have been determined from dynamometer tests made 
by the Electrical Testing Laboratories of· New York. 
Since the platform is continuous and approximately 73 
per cent of the track length is curved, this was the 
only method available to determine the power required 

U nd e r S ide of Truck for Illgh-Spee,l l'lutform, Showing Iuduetion 
l\lotor Secondary Element 

for longer platforms of the same· type. Tests were 
made at various speeds in order to determine the train 
resistance, both on tangents and on the curves. From 
these tests the train resistance has been worked out, 
as shown in the accompanying curve sheet. 

Average figures show that the train resistance on 
tangents of the high-speed platform at 9 m.p.h. is ap­
proximately 5 lb. per ton empty, and 4.1 lb. per ton 
fully loaded. The other platforms have z: resistance 
of approximately 6.3 lb. per ton at 3 m.p.h. and 6.7 lb. 
per ton at 6 m.p.h. when empty and 5.8 lb. per ton 
at 3 m.p.h. and 6.2 lb. per ton at 6 m.p.h. when fully 
loaded. It is not expected, however, that large num­
bers of persons will desire to ride on the slower plat­
forms. The resistance on curves is from two to two 
and one-half times the tangent resistance. 

It is stated that this low train resistance is due 
largely to the use of ball bearings and independent 
wheels and to lubrication of the rails. It has been 
found that this reduces the frictional resistance to a 
material degree. Rail lubrication is of course possible 
in the case of an installation of this kind, since the 
rails are not used for traction. 

The average resistance of three loops of moving plat­
forms 2 miles each way in length, which would be 
required for the Forty-second Street installation, is 6 
lb. per ton including curve resistance. The average 
resistance under maximum load conditions is 5.13 lb. 
per ton, including curves. 

Tbtte-Phase lnduetlon l\lotor Primary Windings Are rlaeed 
Between the Rnlls 
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Since there is no power needed for acceleration except 
at such times as the platforms have to be started, the 
only power requirement is that for overcoming the train 
resistance .. Running at constant speed the power per 
mile for the three platforms unloaded is 91 hp., and 
114 hp. per mile for maximum load conditions is needed. 
On this basis the complete double-track loop, required 
for Forty-second Street, would take 364 hp. unloaded 
and 456 hp. loaded. 

West Penn Center-Door Cars 
' 

Successful 
Interurban Service in Difficult Pennsylvania Section 

Much Improved Through Use of This Type of 
Car-Deta ils of Construction 

and Equipment 

A MATERIAL saving in the time required for load­
ing and unloading passengers is the chief advan- . 

tage found by the West Penn Railways in center-door 
cars for interurban service. Cars of this type are in 
use on the 40-mile line between Uniontown and Greens-

car of the company, which is thought to be ideal for the 
particular conditions prevailing in that territory. All 
the subsequent cars of this type have been built in the 
West Penn Railways shops at Connellsville. 
- The first cars of this type were built with a large 
two-part two-leaf folding door controlled by a hand­
operated mechanism from the center compartment. In 
the later equipment the door is the same except that it 
is set flush with the sides of the car and is electrically 
operated by a Westinghouse 1/12-hp. 250-volt motor. 
All grab handles close inside of the car, and the doors 
on either side may be operated from any position within 
the car. Each door has an independent motor with a 
cord connection to the operating switch. A three-way 
snap switch to change the cord control from one door to 
the other has been installed. Besides these, each door 
has an independent lever by which it can be manually 
operated. · 

The length of the car is 58 ft. over bumpers, and the 
seating capacity is seventy, the general compartment 
containing thirty-six seats, the smoking compartment 
thirty seats, and a small compartment at the center 
having four more. Standard practice has been followed 

"1 

,.. 
T h is Type of I n trru rhu n Car Uus Proved Superior to Earlier End-Door Curs on the ,vest Penn System 

burg, as well as on 95 miles of shorter routes on the 
Coke Region division, and have proved to be much more 
satisfactory than the end-door cars formerly operated. 

Physical difficult ies of railway operation are great in 
this territory, due to the fact that it lies among the 
footh ills of the Allegheny Mountains. Grades in some 
cases are as steep as 12 per cent. Careful operation 
and strict observance of the rules on the part of 
employees is necessary for the safety of the passengers 
and the maintenance of scheduled speed. Stops are 
well spaced, and attention has been given to the matter 
of increasing the speed of passenger interchange. 
During recent years the number of cars on time has 
averaged from 96 to 98 per cent of the total cars 
operated. 

The West Penn Railways ·was one of the first com­
panies to use center-door cars in interurban service. In 
1910 an experimental car designed by W. E. Moore, 
general manager , and Daniel Durie, superintendent of 
equipment, was placed in service. While the original 
car was crude in a good many details, nevertheless from 
it has been developed the present standard interurban 

in the construction of the underframe, which is of wood 
reinforced with steel plates. Side sheathing is made of 
open-hearth rolled steel. The exterior of the car is 
painted deep orange, with black trimming. On each 
side of the center door has been painted the monogram 
of the company. 

The entire interior of the car is finished in cherry 
except the ceilings, which are enameled in light buff. 
Artificial lighting is accomplished by thirty 23-watt 
Mazda lamps, located in two rows, one on each side of 
the car directly over the seats. The buff color ceiling 
has been found to be an excellent reflecting surface for 
these lights. 

An outside marker or taillight is a combination of 
daylight and night stationary fixture with a turning 
arm inside of the car. Each marker is equipped with 
green and red glass and a 6-volt 2-cp. lamp on an Edison 
three-cell 18~-amp. storage battery. The battery is kept 
charged by a connection through the headlight resist­
ance. In addition to that a lamp of similar size is placed 
in the center compartment ceiling to show when the 
trolley wheel leaves the wire. This also makes it pos-

• 



• 

902 ELECTRIC RAILWAY JOURNAL Vol. 62, No. 21 

sible for the conductor to keep close track of the marker 
lights, as they are in parallel with this lamp. 

A feature that has been found especially pleasing to 
the motormen is the front center "clear vision" window. 
Originally a double glass was used to prevent steam­
ing and frosting during the winter weather, but more 
recently these have been replaced by a ½-in. French plate 
glass, which is far superior to the old arrangement. It 
does not steam nor frost, gives a clear vision, and is 
much easier on the operator's eyes. 

The cars are equipped with Westinghouge magnetic 
brakes, which have proved to be very efficient. Truck 
maintenance costs are said to be considerably reduced 
and flat wheels are practically unknown. With this type 
of brake wheels have a very high mileage of service, 
records of more than 350,000 miles being quite common 
on the West Penn system. 
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The Readers' Forum 

Zone Passes on Flat-Fare Systems 
MOUNT VERNON, N. Y., Nov. 9, 1923. 

To the Editors: 
Any one who gives the principle of the weekly pass 

serious thought will find a number of advantages there­
from, not obvious at first sight. Among these is the 
one which Lawrence H. Doolittle has set forth in his 
communication "The Weekly Pass as a Simple Zoning 
Expedient," published in your issue of Nov. 3. 

If I understand Mr. Doolittle aright, he suggests 
passes good within certain sections or zones on what 
to the cash and ticket rider is still a flat-fare system. 
In other words, if the standard fare were 7 cents we 
might perhaps have a universal pass at $1 and shorter­
distance passes at_ say 50 cents for one zone and 75 
cents for two zones. A passholder who rode beyond 
the bounds, as Mr. Doolittle explains, would not gain 
thereby. "What goes up must come down" is still true. 
The passholder would not be likely to go much beyond 
his boundary, because on the return trip he would 
either start or end in the wrong zone and thus have 
to pay the unit cash or ticket fare. This would give a 
slight reduction in rate only for the occasional long 
rides. 

This plan would not be feasible, of course, on the 
many systems where there is a combination like pay­
leave outbound and pay-enter inbound. The passholder· 
would buy a one-zone pass good in his suburban area. 
This he would show on leaving outbound or entering 
inbound, thereby getting the best of it every time. 

While Mr. Doolittle has arrived at his suggestions 
· independently, the same plan was set forth two years 

ago in a confidential report by the writer to a rapid 
transit company. In this instance, it was also proposed 
to retain the flat fare for cash and ticket riders but to 
sell both an inner and outer area pass as well as a 
universal pass. When one of the operating staff pointed 
out that the holder of the single-zone pass could over­
ride without detection on this all pay-enter system, · the 
general manager cleverly retorted that every station 
over-ridden meant just as many stations to overwalk on 
the return trip. The company adopted the pass plan, 
but refrained from installing the single-zone short haul 
pass for reasons of policy. 

As a student of pass installations, Mr. Doolittle may 
be interested to know that the distance principle is in 
effect on at least eight installations in this country. 
In all these cases, the price of the pass has been shaded 
downward as the average length of haul increased and 
the probability of repeating full-length rides decreased. 
On several of these installations the character of fare 
collection is such that a passholder could readily over­
ride if he wanted to do so, but the fare collection plan 
automatically minimizes this for the reasons noted here­
inbefore. Even in those instances where the cash and 
ticket fares are zoned, abuse is minimized by the fact 
that the difference in price between passes is too small 
to encourage the practice of over-riding one way and 
paying the cash fare between boarding place and the 
boundary of the section within which the pass may 
properly be presented. For instance: With one pass 
costing $1, the other $1.25 and the cash fare 10 cents, it 
would not pay to do this more than twice a week. 

There is no question that short-haul passes would 
bring more short-haul fares. They do so on the Beaver 
Valley Traction Company's system, where some of the 
passes cover sections having no exact relation to the 
cash fares. They also bring more short-haul fares on 
systems like Bradford and Doncaster, England, where 
there are short-haul cash fares as well. The job of 
introducing the weekly pass would be easier if we had 
more converts like Mr. Doolittle. WALTER JACKSON. 

M.en Take to Hand Ball in Boston 

THE Boston Elevated Railway has constructed a 
hand ball court in the rear of several of its division 

headquarters. It is found that the men take a great 
deal of interest in this game and by its exercise acquire 
agility and other physical qualities very useful in their 
daily work. An advantage of the game is that it can 
be played for a short or long time, as may be desired. 
Another advantage is that it can be played in winter as 

The Hand Boll Court, a Popular Place for Exercloe Brtween 
Rune In Booton 

well as at other times of the year, if only a little trouble 
is given to removal of snow in the court. 

The hand ball courts in Boston are laid with a con­
crete floor and cost from $1,000 to $1,500 each to install, 
depending upon conditions. Four or five have been 
built, and it is the policy of the company to erect them 
whenever a carhouse is rebuilt, if there is sufficient 
ground for their installation. 
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Association News & Disc·ussiOns 

Relations Between· Motor Bus and Trolley 
Car Outlined 

National Chamber of Commerce Committees 
Issue Long-Awaited Reports on Economies 
of Transportation by the Various Agencies 

EARLY this year, it will be remem­
bered, President Julius H. Barnes 

of the United States Chamber of Com­
merce appointed five special committees 
of the chamber to report on variou!. 
topics in connection with transporta­
tion. It is the intention to call a trans­
portation conference at which these re­
ports are to be considered. The topics 
selected for these committees were: (1) 
Governmental relations to transporta­
tion; (2) railroad consolidation; (3) re­
adjustment of relative freight rate 
schedules; (4) highways and motor 
transport; (5) co-ordination of rail and 
water service. 

As will be noted, the report of Com­
mittee 4 is the report of closest re­
lation to electric railway companies. 
The report of this committee has just 
been made public, as has also a report 
of a special joint sub-committee, ap­
pointed by the chamber to consider the 
subject of the taxation of transporta­
tion agencies. Abstracts follow of the 
portions of these reports of particular 
concern to electric railway companies. 

Relation of Highways in Motor 
Transport to Other Trans­

portation Agencies 
The committee appointed to consider 

this subject represented all branches of 
transportation service and was made up 
as follows: Alfred H. Swayne, chair­
man, vice-president General Motors 
Corporation, New York; W. J. L. Ban­
ham, general traffic manager Otis Ele­
vator Company, New York; L. W. 
Childress, president Columbia Ter­
minals Company, St. Louis; D. C. Fen­
ner, engineer and manager Public 
Works Department, Macks Trucks, Inc., 
New York; Gerrit Fort, vice-president 
Boston & Maine Railroad, Boston; 
Philip H. Gadsden, vice-president 
United Gas Improvement Company, 
Philadelphia; W. H. Lyford, vice-presi­
dent and general counsel Chicago & 
Eastern Illinois Railway, · Chicago; 
Ralph H. Matthiessen, president Motor 
Haulage Company, New York; John D. 
Miller, president National Milk Pro­
ducers' Federation, New York; H. H. 
Raymond, president Clyde Steamship 
Company, New York; Arthur T. Water­
fall, vice-president Dodge Brothers, 
Detroit; Henry J. Waters, editor 
Weekly Kansas City Star, Kansas City; 
R. C. Wright, general traffic manager, 
Pennsylvania Railroad, Philadelphia . . 

In the introduction to its report, the 
committee, after referring to the rapid 
development of the passenger motor car 
and the motor truck, says that in­
evitably this rapid growth of a new 
transportation facility has had its effect 
on the old facilities. Inevitably there 
has been, and still is, misunderstand­
ing and conflict in the fields of the old 
and the new facilities, and the old ones 
are only at the beginning of a read­
justment of their activities to meet the 
new conditions. Meanwhile, the new 
facility, with inadequate organization 
and often with little knowledge of its 
own operating costs, has, in some cases, 
attempted to handle traffic for which it 
is not fitted, thus producing an incor­
rect popular impression as to its proper 
role in our national transportation 

• system. There is already evidence of 
a tendency to a better understanding of 
this role and toward increasing' co­
operation o~ the motor with all other 
carriers. The present report points out 
ways further to effect this co-operation. 
ways in which this co-operation can be 
effected. 

ROLE OF THE MOTOR TRUCK WITHIN 
THE TERMINAL AREA 

'I'here are three principal directions in 
which the motor truck can serve to re­
lieve the present terminal situation. 
These are: 

1. By organized cartage instead of 
the present go-as-you-please method of 
receipt and delivery at the rail ter­
minal; further than this, by store-door 
delivery, which is the real completed 
transportation. 

2. By a substitution of motor service 
for a part of the rail service. This 
would cover trap car I.e.!. freight serv­
ice to industries and in a large measure 
similar movement in interchange as be­
tween local stations. 

3. By complete elimination of certain 
rail service. This would cover intra­
terminal movements, such as move­
ments between industries or different 
plants of the same industry within the 
terminal area, which would then be han­
dled by motor truck. 

ROLE OF THE MOTOR TRUCK OUTSIDE 
OF THE TERMINAL A.REA 

The committee believes that where a 
good highway exists the motor truck 
has the advantage over the steam and 
electric railway for distances .up to 10 
miles in some instances and 25 miles in 

others, and that beyond 50 miles under 
certain conditions and 150 miles in 
others railroads would generally have 
the field. This leaves a competitive 
zone with a lower limit of 10 to 25 miles 
and an upper limit of 50 to 150 miles, 
with which each form of transportation 
has certain advantages, and the shipper 
should be free to make his choice with 
due regard to cost, time of transit, re­
liability' of service and other considera­
tions. Primarily, the question is one 
between steam railr1;1ad and motor 
vehicle, but in certain districts, notably 
in the Middle West and in California, 
freight movement by electric railways 
has been highly developed, so that elec­
tric railways are interested in this situ­
ation, as well as in the question of 
competition of motor buses in passenger 
service. 

Altogether the estimated ton mileage 
of the electric railroads in 1922 is. ap­
proximately 1,000,000,000, as compared 
with 340,000,000,000 for the steam 
railroads. Probably the ton mileage by 
motor trucks considerably exceeds that 
by electric railways. Because of the 
greater flexibility of the electric cars 
compared with the steam train and the 

' lower overhead due -to the smaller in­
vestment in terminals, the electric rail­
way can in many instances handle 
package freight profitably for distances 
below the economic limit for steam rail­
roads, thus widening the competitive 
zone as between the electric railway 
and the motor truck. The possibilities 
in the use of electric railways in the 
handling of freight have not as yet been 
fully appreciated, even by electric rail­
way companies themselves, and a large 
development of this field may be ex­
pected in the future. 

COMPETITION IN PASSENGER 
TRANSPORTATION 

Competition of the motor vehicle with 
the steam and electric railways for 
passenger traffic divides primarily into 
two classes-that carried by buses and 
that carried by the private automobile. 
Whatever inroads the private automo­
bile has made upon the carriers are in­
evitable and the carriers must adapt 
themselves to the new conditions. Bus 
service may be classified as (1) tour­
ists' service; (2) de luxe service in 
urban districts; (3) non-competitive 
service; (4) feeder service to rail car­
riers and (5) parallel competitive 
service. 

There can be little question as to the 
desirability of free play in the develop­
ment of motor service for any of the 
four classes first mentioned. The fifth 
class, however, offers a more serious 
problem. The questions to be answered 
here are: Is the service of the rail car-
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rier adequate and satisfactory to the 
public? If not, can the rail carrier 
make it so? 

In some fifteen states the Public 
Service Commission already has au­
thority to grant or refuse to grant 
certificates of public convenience and 
necessity to such prospective motor 
operators. It is wise fo:r; the commis­
sions to have this authority as it will 
afford the existing railroads adequate 
protection. 

The standards by which the merits of 
any medium of passenger transporta­
tion must be judged are: 

1. Ability to render safe, adequate 
and satisfactory service in ·an efficient 
manner under all prevailing conditions. 

2. Cost of the service. 

COMPETITION UNDESIRABLE 

There is now quite general agree­
ment on the part of public officials and 
transportation experts in the automo­
tive and electric railroad fields who 
have studied the problem that the two 
forms of passenger transi~motor 
vehicle and electric railway-cannot 
permanently exist in a community and 
pay their way in competition with each 
other. Furthermore, there exists today 
an almost unanimous opinion among 
those who are qualified to judge that 
the motor vehicle may be used to sup­
plement the electric railway service in 
such a manner that the transportation 
needs of the community will be most 
efficiently met by the provision of a 
complete system of transportation, un­
der the supervision of a single reliable 
agency, rather than by individual trans­
portation units. 

The problem must be analyzed from 
the standpoint of the requirements of 
the entire community. There may be 
instances where buses, operating in 
competition with steam and electric 
railways, have so flourished as to give 
rise to the feeling that the new medium 
was the more economical unit. That 
condition arises primarily because the 
bus most frequently operates over 
what may be termed "preferred 
routes," where the traffic density is 
greatest and the length of haul 
shortest, but without regard to the 
needs of the community as a whole. 

On the other hand, nearly every large 
urban electric railway company has 
lines which are at 'present unprofitable 
to operate. They may reflect bad judg­
ment on the part of an earlier manage­
ment, or shifting population that has 
taken away traffic they 'bnce had, or 
they may have been built under public 
compulsion. In any event, the com­
panies have heretofore been compelled 
to continue to operate these lines, with 
a resultant drain upon the revenues 
from their more remunerative lines and 
a lessening of their ability to render ade­
quate service to the entire community. 

It seems reasonable that in such a 
case the railroad company should be 
permitted to substitute bus for rail 
operation, or that if an independent bus 
company be granted a certificate of 
convenience and necessity to operate a 
parallel service substantially similar in 
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quality, the railroad company should be 
permitted to abandon the unprofitable 
rail line. 

The Federal Electric Railways Com­
mission, appointed in 1919 to make a 
nation-wide investigation of the elec­
tric railway .situation, declares: "It is 
clearly in the public interest that all 
common carriers engaged in local 
transportation service should be re­
quired to render adequate and safe 
service, and that local transportation 
facilities should be developed in the 
most economical and effective way from 
the point of view of the community. 
Unnecessary and destructive competi­
tion ought not to be permitted, and the 
community at large should conserve the 
established facility that still is and 
promises to continue for an indefinite 
period the principal means of local 
transportation." 

It is believed that the electric railway 
is the best medium for the mass trans­
portation of passengers, and should be 
the foundation of the co-ordinated 
transit system of the whole community. 

It is, however, recommended that a 
thorough study be made of the prob­
lems involved in the handling of the 
transportation of passengers within the 
terminal areas, with special reference 
to public and private passenger carry­
ing vehicles. 

RELATION OF MOTOR TRANSPORT TO 
HIGHWAY DEVELOPMENT 

The motor truck did not find its place 
in national transportation until the 
war, and as it was during that period 
and the one immediately following that 
highway engineers were forced to cut 
down maintenance, it naturally followed 
that a question arose as to the ability of 
the engineer economically to maintain 
the road under the new traffic. Studies 
of the cost of highway maintenance 
have been made by the Bureau of Pub­
lic Roads, in conjunction with the State 
Highway Departments in California and 
New York, and have brought to light 
certain facts in regard to the effect of 
traffic on road wear. They have shown, 
for example, that a "light" truck with 
an abnormal relation between sprung 
and unsprung weight, a heavy overload, 
or too narrow or worn tires, may cause 
much more damage to the highway than 
a so-called "heavy" truck. Other fac­
tors affecting maintenance are com­
parative density of traffic, speed of 
travel, width of axle rather than gross 
load, and the comparative type of the 
highway and its condition. While a 
heavier sub-base is being used now in 
highways, it is impossible t o say for 
how much of this heavier design the 
motor truck is responsible and how 
much of it is attributable to the in­
crease in motor traffic of all kinds. 

REGULATION OF MOTOR CARRIERS 

The committee believes there has 
been a growing recognition during the 
past few years of the principle that one 
engaged in the business of common car­
rier by motor vehicles should be subject 
to regulation as to its rates or service 
just as ·any other common carrier. 

Unregulated competition of motor­
bus lines with electric railways, or of 
several bus lines with each other, may 
tempor~rily give increased service or 
lower rates, but inevitably it will result 
in decreased earnings and a lowering of 
the standards of service, until one or 
all of the competitors are faced with 
ruin. Under proper regulation, intelli­
gently and fairly applied, such as has 
been adopted in a number of states, the 
extent to which competition is desirable 
in the public interest rests with the 
regulatory body. Destructive rate cut­
ting is prevented, and duly authorized 
motor vehicle common carriers are ac­
corded the same protection given to 
other public utilities, this at the same 
time providing the greatest measure of 
useful service to the public. Through 
judicious regulation, and only in this 
way, will it be possible to obtain effi­
cient, economical and adequate co­
ordination of motor transport and elec­
tric or steam railroads. 

Federal regulation of interstate com­
mon-carrier motor transportation has 
not as yet been adopted, but H is be­
lieved that it is necessary. 

Municipal regulation of common-car­
rier motor service frequently interferes 
with the effectiveness of this form of 
transportation, particularly where such 
municipal regulation conflicts with regu­
lation hy the state. 

The principle of regulation by state 
regulatory bodies of intrastate traffic 
has been quite generally accepted in 
this country, and is believed to be sound 
as applied to motor vehicle common 
carriers as well as to other public 
utilities. 

The scope of the regulatory powers 
of the utility commissions varies widely 
in the several states. The following 
outline covers broadly the powers which 
have been vested in these commissions 
for the purpose of public supervision 
of common carrriers: 

(a) Power to grant, refuse to grant, 
supplement and amend the right to 
operate. 

(b) Dete:nnination of the amount 
upon which, in fairness and justice to 
both the investor and the public, the 
enterprise should be allowed to earn a 
return. 

(c) Establishment of rates or sys­
tems of rates which will yield sufficient 
revenue to meet all operating and over­
head charges, including a reasonable 
rate of return to the investor. 

(d) Power of regulation in respect 
to all matters affecting conditions and 
character of service, including exten­
sions and improvements. 

The right to operate common-carrier 
motor vehicles, similar to that to op­
erate an electric railway or other pub­
lic utility, should be contingent upon 
the granting of a certificate of public 
convenience and necessity. In consider­
ing an application for such a certificate, 
the state commission should take into 
account, as the commissions now do in 
the states where the motor vehicle is 
under their jurisdiction, the extent and 
quality of service rendered by the exist­
ing agencies, the desirability of intro-
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ducing new competition or forcing ex­
isting agencies to curtail or discontinue 
their operations-in short, the public 
interest in the premises. 

I:f a certificate is granted, the oper­
ator should be compelled to furnish am­
ple evidence of financial responsibility 
or else carry insurance adequate to 
cover all injuries to persons or damage 
to property resulting from negligent 
operation. 

Where motor transport, particularly 
by passenger buses, appears to answer 
the public need most fully, it is be­
lieved that other forms of common car­
riers should be permitted to install such 
service as an adjunct to their lines. 
They arc now prevented by the laws of 
some states, and it is believed that such 
laws should be repealed. 

SIZE, WEIGHT AND SPEED RESTRICTIONS 

The enormous development of the 
motor vehicle, during the past ten 
years, not only in numbers but also in 
size and weight, has introduced a num­
ber of very perplexing problems with 
respect to the construction and main­
tenance of highways and the super­
vision of traffic on the highways. The 
increased wear on highways due to the 
increasing use of heavier and faster 
vehicles has resulted in the adoption by 
most of the states of size, weight and 
speed restrictions. 

At the present time there is no uni­
formity in these restrictions, and this 
results in serious inconvenience and 
hardship on individuals and companies 
operating Jn more than one state. The 
weight restrictions in some states are 
rather indefinite, some specifying gross 
weight of vehicle and load, enumerating 
maximum permissible weight on four 
wheels and six wheels and stating dis­
tance bdween axles, while other states 
in addition to the above restrict the 
maximum load per inch of tire. It is 
believed that there should be uniform 
size, weight and speed restrictions in 
all states and municipalities, provided 
that, where conditions demand seasonal 
restrictions, lower than those 'normally 
enforced, should be prescribed and ad­
ministered, unde~ proper safeguards, by 
the state authority. 

CONCLUSIONS 

The committee makes extended 
recommendations, among them the fol-
lowing: · 

"The best interests of the public and 
the rail, water and motor carriers lie 
in co-operation between the various 
agencies of transportation rather than 
in wasteful competition. 

"To insure to the public continuity 
and reliability of service, sound finan­
~ial organizat,ion of · motor transport 
is necessary, as well as public regula­
tion of common-carrier motor service. 

"Passenger bus transport · should be 
so regulated as to secure the best serv­
ice to the public, certificates of public 
convenience and necessity as already 
required in many states being a useful 
means of insuring reliable and con­
t inuous service. Rail lines can often 
advantageously extend or supplement 
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their service by bus lines, and in states 
where this is now prohibited such re­
strictions should he abolished." 

Report on Taxation 
The sub-committee appointed to con­

sider this tonic was made up of the fol­
lowing: George A. Post, chairman Geo. 
A. Post Company, Inc., New York; A. 
J. Brosseau, president Mack Trucks, 
Inc., New York; Roy D. Chapin, chair­
man of board Hudson Motor Car Com­
pany, Detroit; W. R. Cole, president 
Nashville, Chattanooga & St. Louis 
Railway, Nashville; Gerrit Fort, vice­
president Boston & Maine Railroad, 
Boston; Philip H. Gadsden, vice-presi­
dent United Gas Improvement Com­
pany, Philadelphia; W. H. Maltbie, at­
torney-at-law, chairman committee on 
special taxes, American Electric Rail­
way Association, Baltimore. An ab­
stract follows: 

TAXES PAID BY TRANSPORT AGENCIES 

Statistics show that in 1913 the Class 
I steam railroads of the country paid 
$118,386,859 in taxes, as compared with 
$322,300,406 paid out in dividends. In 
1921 these railroads paid $275,875,990 
in taxes and $298,511,328 in dividends. 
The taxes exceeded the dividends in 
1920 and 1922. The steam and electric 
railways and motor transport in 1921 
paid more than 8 per cent of the na­
tion's total taxes of approximately 
$9,000,000,000. 

In 1921, in addition to these taxes, 
Class I steam railroads expended 
$756,413,690 for maintenance of way 
and structures, charging the sum to 
operating account. In the same year 
the electric railways paid in taxes and 
imposts $92,033,000. In addition they 
paid approximately $101,000,000 for 
maintenance of way and structures, 
charging the same to operating ac-· 
count. Motor vehicle owners paid in 
1921 on the vehicles $75,000,000 in per­
sonal property taxes, $115,500,000 in 
special federal excise taxes, $147,000,-
000 in special taxes applied directly to 
the construction and maintenance of 
public highways, and in addition large 
sums to various municipal taxes, cor­
poration and business-income-.truces.and 
other property taxes, for which no 
figures are available. 

DIFFERENT METHODS OF TAXATION 

Consideration of the different methods 
of taxation in ordinary use leads to the 
conclusion that it is impossible to 
recommend any one of them as ideal or 
equitable for the taxation of common 
carriers. 

A frequent method of taxation of 
common carriers is ad valorem taxa­
tion; that is, a taxation rate applied to 
an investment or valuation basis. This 
is largely an attempt to apply the old 
general property tax, in use in the 
early days of this country for the taxa­
tion of lands and of simple personal 
property, to complex and widely dis­
tributed economic units, manifestly in 
form unfitted for such methods of taxa­
tion. 

It is now admitted by most taxation 

experts that the most equitable method 
of taxation for public utilities is that 
based upon earnings or income. 

A graduated tax on gross earnings 
depending on the relation of net to 
gross was recommended by the New 
York State committee on taxation and 
retrenchment, in its report submitted 
March 1, 1922. This system has been 
designated the "gross-net" tax, and the 
committee recommends it as sound in 
principle, and one which should be ap­
plied to steam and electric railways 
and as far as practicable to motor vehi­
cle common carriers. The details of 
such a tax scale would have to be 
worked out with much care in order 
that each form of transportation shall 
bear its just share of the requirements 
for public expenditures. 

Such a tax has the elements of a 
sound tax, in that it has certainty, 
reasonableness and simplicity, while at 
the same time the state in each case 
will be assured of at least some revenue 
from each corporation. 

This tax as applied to steam railroads 
and electric railways should replace the 
multiplicity of taxes at present levied 
upon them, including federal taxes on 
capital stock and income, and the 
various state and local taxes, such as 
franchise taxes ( of different forms in 
each state), ad valorem taxes, taxes on 
gross earnings and on capital stock, 
annual licenses, special franchises, local 
real estate and personal property taxes. 
The gross-net tax should replace all of 
these taxes. 

There are undoubtedly difficulties to 
be overcome in the application of the 
gross-net tax system. One of these 
is the allocation to the various political 
units of the gross and net earnings of 
interstate carriers on which the tax 
must be computed. The committee be­
lieves, however, that an equitable 
method of allocation can be devised. 

Under the diverse bookkeeping 
methods employed by the small com­
panies and by individuals who comprise 
the bulk of the highway transport com­
mon-carrier operators of today, prac­
tical administration of a gross-net tax 
is impossible. Pending common-carrier 
regulatory control which will place the 
earnings of these carriers upon a com- .. 
parable basis for taxation, the commit­
tee believes that such increases should 
be made in the taxes now levied against 
the common-carrier motor vehicle as 
will bring its charges to an amount 
equitably proportionate to those that 
may be assessed against the other 
carriers. 

It is recognized that this recom­
mendation segregates common-carrier 
motor vehicles not only from private 
cars which have no gross or net earn­
ings, but also from motor trucks used 
as private carriers and not subject to 
public control. 

CONSTRUCTION AND MAINTENANCE 
OF HIGHWAYS 

The report then gives the sources of 
money for the highway program for 
1921, according to the United States 
Bureau of Public Roads, as follows: 
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AMOUNT AND SOURCES OF HIGHWAY 
BUDGET, 1921 

Source 
Bonds ....•..........•.. 
General state and local 

taxation ....••........ 
Miscellaneous .......... . 
Gasoline tax and registra-

tion fees ............. . 
Federal and forest road aid 

Total. .............. . 

Amount 
$417,817,208 

381,091,542} 
88,919, I 58 

I 09, I 54,226 
H,679,897 

$1,071,662,031 

Per 
Cent 
39.0 

43.9 

10.2 
6.9 

100.0 

Of the $853,844,823, representing all 
of the money above except that raised 
by bonds, the sum of $183,000,000 
came from special taxes assessed 
against the motor vehicle and the bal­
ance from general and miscellaneous 
taxation. 

motor common carrier, such increases 
should be made in taxes now levied 
against it as will bring them an amount 
equitably proportionate to that which 
may be assessed against the other car­
riers. 

"5. The, entire cost of maintaining 
the improved highways of the country 
should be borne from special taxes 
levied against the road user. Such 
taxes should be used for no other pur­
pose. 

"6. Co-ordination of highway con­
struction and maintenance under cen­
tralized administrative agencies is 
urged to eliminate waste and secure 
efficiency." _______ _ 

Car Weight, Stability and 
Tires 

Continuing, the committee says that 
it frankly accepts the motor vehicle as 
an essential addition to the transporta­
tion agencies required in our modern 
economic life. It follows that improved 
roads to carry the motor vehicle are _,R THE fifteenth annual congress of 
equally necessary. These highways are the Tramways & Light Railways 
free to the general public, and are built Association, held at Swansea, Wales, on 
out of general public funds just. as are June 21 and 22, W. E. Ireland, rolling 
schools, parks and many other improve- stock engineer London County Coun­
ments essential to the public health and cil Tramways, presented a paper 
welfare. on "Electric Tramway Rolling Stock," 

In the case of steam and electric rail- dealing with the subject from an engi­
ways the investment in roadway is a neering point of view. He considered 
capital account, and returns on this ·in- first the desire to produce rolling stock 
vestment are paid out of income, but on of lighter weight and the factors in­
the other hand the steam and electric valved. In regard to double-oeck cars, 
railways have certain franchise rights a prime essential was to determine 
in the use of their roadway. Since the what was to be top-deck load~ bearing 
moto.r vehicle derives a special benefit in mind stability of the car and its 
from the improved highway, the com- ability to resist overturning by wind 
mittee believes that it should bear the pressure or by centrifugal force on 
entire expense of maintaining these curves. There had also to be considered 
roads in as good condition as when strength of pillars, rails, etc., to resist 
they were built, even where this in- vertical load due to weight of passen­
volves resurfacing or reconstruction of gers, side stresses and members, the 
the same type of road. In addition to thrusts due to acceleration and retarda­
a maintenance tax, highway transport tion. It had to be -appreciated that top­
common carriers should pay a tax in ,deck passenger loads will reach 6,440 
exchange for franchise rights com- lb. or more, added to the weight of the 
parable to those owned by the other roof cover, say 3,700 lb., making a 
carriers. total of 10,140 lb. Tables were given 

By paying the cost of maintenance of showing the centrifugal force in pounds 
the highways which it uses, the motor in case of a fully loaded car weighing 
vehicle puts itself on an equality as to 20 tons at speeds from 1 to 15 miles 
maintenance with the steam and electric per hour and on curves of from 45 ft. 
railways, which pay for the mainte- to 100 ft. radius and total pressure re­
nance of their own way and structures suiting from a wind with a velocity of 
through direct charges to operation in- 60 miles an hour on side of car. 
stead of by taxation. The application of these forces on a 

The committee does not believe, how- car fully loaded on the top deck only 
ever, that the motor vehicle should be was shown, and from this came the de­
burdened with a special tax for the duction that to render the car stable 
maintenance of roads not suitable for sufficient weight must be introduced 
motor use. into the lower parts to balance forces 

RECOMMENDATIONS acting above the center of gravity. The 
In conclusion the committee makes , method of locating the center of gravity 

the following recommendations: and determining the weight to be put 
"1. Each form of transportation into the lower parts of the car was 

should bear its fair share of the bur- illustrated by diagrams. In reference 
den of public expenditure. to the forces acting on the ends of the 

"2. Taxation of common-carrier car, Mr. Ireland said that in order to 
transportation agencies should be sim- provide a sound foundation and also 
plified as far as possible. additional support to vertical members 

"3. Taxes on regulated common car- the steel underframe had proved most 
riers operated for hire should bear a successful, as it provided the necessary 
definite relation to gross and net earn- support in both vertical and horizontal 
ings rather than to invested capital. directions and rendered the use of a 

"4. This requirement can best be met truss rod unnecessary. The parts to 
in the case of steam and electric rail resist stresses in their nature deter­
common carriers by the imposition of a mined their own weight. Regarding the 
gross-net tax in lieu of the present top-deck cover, loads were small and 
levies. Pending full regulation of the stresses limited, so that the structure 

could be designed in the lightest pos­
sible way. With respect to adding 
sufficient weight to the lower parts of 
the car to bring the center of gravity 
to a predetermined position, in some 
cases it had been found necessary to 
increase the cross-section of truck sides 
considerably beyond that required for 
strength. 

Coming to the question of single­
deck cars, Mr. Ireland referred to efforts 
made in America to reduce weight and 
quoted weights of some single-deck cars 
in the United States and of double-deck 
cars in Britain in order to show that 
the weight per seat was much less in 
the latter case than in the former. 
Taking the bogie cars in use in London, 
Manchester and Birmingham (narrow 
gage) weights per seat were respec­
tively 423 lb., 393 lb. and 569 lb. A 
single-deck car, in which the question 
of stability introduced less complication 
than in the case of double-deck cars, 
could be designed in much lighter mate­
rial than a double-deck car of equal 
carrying capacity. Mr. Ireland showed 
a form of body which while giving 
ample resistance to stresses lent itself 
to lightness of construction, and also 
a design for single-deck coupled cars 
in which the weight of all members 
would be reduced to a minimum. The 
body would be supported directly on 
axle boxes through long laminated 
springs, with spiral springs between 
the links and underframe, thus dis­
pensing with the usual form of truck. 
The motors would be suspended from 
the underframe and the drive to the 
axles would be by a silent chain. The 
axles would be forged hollow, so as to 
reduce the unsprung weight. The esti­
mated total -weight of such a car was 
9,520 lb:, or 244 lb. per seat. Provision 
would be made for automatic applica­
tion of the brake gear in event of cars 
parting. Two independent systems of 
mechanically operated brakes were in­
tended -to be provided in cases where 
magnetic brakes were not used. 

Mr. Ireland in the last part of his 
paper <lealt with the subject of wear 
of tires, on which for the last three 
years he has carried out research work. 
His conclusions were published in the 
ELECTRIC RAILWAY JOURNAL Aug. 18, 
1923. 

Chamber of Comme.rce Begins 
Accident Campaign 

T HE Insurance Depar tment of the 
Chamber of Commerce of the 

United States has just begun issuing 
a series of bulletins designed to assist 
local chambers of commerce and other 
civic organizations in conducting acci~ 
dent prevention campaigns. This series 
has been started on account of the 
serious public accident situation, which 
has become worse since the general 
introduction and use of motor vehicles. 
According to a statement by James L. 
Madden, manager of the insurance de­
partment, nearly one-fifth of all acci­
dental deaths are now attributed to 
automobiles alone. The Ford Motor 
Company reports that of every sixteen 
fatal accidents experienced by its em-



November 24, 1923 

ployees, only one occurs during the 
performance of duty. The other fif­
teen are the result of public accidents 
which the industrial safety measures 
established by the company do not 
prevent. . 

The first bulletin of the series, just 
issued, gives in considerable detail the 
activities of the Safety Division of 
the Milwaukee Chamber of Commerce, 
which is carrying out an ambitious 
program for assisting in the develop­
ment of public and industrial safety. 
Methods of planning a safety organ­
ization and safety campaign are given. 

Fall Meeting of the American 
Welding Society 

T HE fall meeting of the American 
Welding Society was held at the 

Fort Pitt Hotel, Pittsburgh, Pa., Oct. 
24-26. In addition to the regular ses­
sions of the society, meetings of the 
electric arc welding committee and of 
the board of directors of the American 
Welding Society were held and several 
inspection trips were made to neigh­
boring industrial plants. At the indus­
trial application session a paper was 
presented on the application of welding 
and cutting to industrial work. This 
included a description of various classes 
of work which have been done by the 
electric arc, oxyacetylene, resistance 
and thermit welding processes. Slides 
were shown illustrating practical work 
accomplished. The methods and illus­
trations relating to the electric railway 
field have already been published in 
previous issues of the ELECTRIC RAIL­
WAY JOURNAL. 

Utility Commissioners to Meet 
at Miami 

T HE thirty-fifth annual convention 
of the National Association of Rail­

way and Utilities Commissioners will 
be held in Miami, Fla., beginning Dec. 4, 
and will last four days, according to an 
announcement by President Dwight N. 
Lewis. 

The national association is an organ­
ization comprising all the railroad and 
public service commissions of the dif­
ferent states and the District of Colum­
bia, together with the Interstate Com­
merce Commission and the commissions 
of Hawaii, Porto Rico and the Philip­
pines. There is now a regulating com­
mission in every state in the Union 
excepting Delaware. 

The sessions of the convention will 
be devoted mainly to the presentation 
and consideration of reports from com­
mittees, and will include such topics as 
public ownership and operation; safety 
of operation of railroads and public 
utilities; the questions of service, rates 
and demurrage; express companies in 
their relations to the railroads; grade 
crossings; capitalization; motor vehicle 
transportation; telephone depreciation; 
valuation of railroads; and statistics 
and accounts. A special subject for 
discussion is the super-power move­
ment, which has gained great headway 
in the last few years. Herbert Hoover, 
Secretary of Commerce, who has been 
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one 6f the leaders in this movement, 
has been invited to address the con­
vention. The discussion will be led by 
Hon. W. D. B. Ainey of the Public Serv­
ice Commission of Pennsylvania. 

Representatives of the railroads and 
other public utilities will be heard dur~ 
ing the convention. Addresses will be 
delivered by Donald D. Conn of the 
American Railway Association, Carl D. 
Jackson and M. H. Aylesworth of the 
National Electric Light Association, 

J. B. Clumpp, president of the Ameri­
can Gas Association, and James P. 
Barnes of the Louisville Railway, repre­
senting the American Electric Railway 
Association. 

Other questions to be considered will 
be the regulation of motor vehicle trans­
portation, the valuation of the railrqads 
by the Interstate Commerce Commis­
sion, elimination and protection of 
grade crossings of railroads and tele­
phone depreciation. 

American Association News 

Bases for Valuation Compared* 
BY L. R. NASH 

Stone & Webster, Inc., Boston, lllass. 

IT IS not without significance that 
the committee on valuation now goes 

further than it did in 1919 in stating 
that it was strongly influenced in its 
recommendations by the fact that the 
courts have up to this time consistently 
held that present cost of reproduction 
must be considered. Obviously when 
seeking the protection of the courts, 
the methods which they adopt mmt be 
followed whether or not they appear 
most appropriate under existing cir­
cumstances. 

In spite of the unbroken line of court 
decisions so far on record on this sub­
ject, it does not necessarily follow that 
some change with respect to public 
utilities may not he made because of 
special regulatory practices affecting 
them but not other industries subject 
to competitive influences. The South­
western Bell Telephone case, referred 
to in the committee's report, occasioned 
a sharp division among the justices, 
disclosed in a dissenting opinion which 
presented in an able and forceful man­
ner the advantages of prudent invest­
ment as a rate base. Although this 
basis was rejected in that case and in 
more recent Supreme Court cases, the 
actual recognition given in leading 
cases to present cost of reproduction as 
compared with investment has not been 
wholly encouraging up to this time. In 
no decision of last resort has present 
c<'-it of reproduction been the sole 
measure of value, and in many cases 
fair value has been so brought down by 
averaging unit prices · over a period of 
years, or by deductions for depreciation, 
or both, that the final finding of value 
has been but slightly higher than actual 
investment. 

Regulatory comm1ss1ons are still 
more strongly inclined to adhere to in­
vestment as the basis of return in rate 
cases. It is possible that a sufficient 
number of further decisions of our 
leading courts reversing this practice 
of the commissions would lead to their 
general adoption of the reproduction 
method as controlling. This process, 
however, would require a considerable 
period of years, during which, it is to 

• Abstract of written discussion on the 
report of the A.E.R.A. valuation committee. 

be expected, there will be some decline 
from the present level of prices to a 
level much below the maximum pre­
vailing in the post-war period, during 
which a large amount of public utility 
construction was necessary. If a few 
years hence construction prices have 
fallen to a level 50 per cent above the 
pre-war level, they will still be at least 
33½ per cent below the peak prices pre­
vailing in 1920. It is, therefore, con­
ceivable that actual investment may not 
only approach consistency with repro­
duction cost, as pointed out in the re­
port but that it may materially exceed 
it after a period of years. A strict 
adherence to cost of reproduction might, 
therefore, in time work to the disad­
vantage of at least some utilities and 
holders of their securities. 

It will be of interest to make certain 
assumptions as to the future level of 
prices affecting public utility properties 
and the growth of these properties to 
determine when, if at all, the cost-of­
reproduction method will cease to yield 
a value higher than the actual invest­
ment. For this purpose a public utility 
has been assumed having, in 1913, 
10,000 units of property, each with a 
value of $100 and, therefore, repre­
senting a total value (assumed to coin­
cide with investment) of $1,000,000. 
Each year there is added to the prop­
erty a number of similar units equal 
to 5 per cent of those then existing. 
Such an assumption is not inconsistent 
with the history of progressive public 
utilities. Next there has been deter­
mined the annual weighted average 
prices of units such as those assumed, 
and estimates have been made as 
closely as possible of the future move­
ments of these prices. The prices of 
materials entering into public utility 
properties are now substantially higher 
than the average of all commodities. 
While the reasons for the discrepancy 
will in part continue, it is to be expected 
that there will be a tendency toward 
greater consistency within the next few 
years, after which a decline in public 
utility and other prices will continue 
at about the same rate as the increase 
which occurred during the period from 
1896 to 1913 and the decrease during 
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the preceding period which began about 
1878. The rate of change in these 
periods was about 2 per cent per annum. 
It may appear inconsistent with the 
discussion and conclusions of the com­
mittee's report to assume a reduction 
in public utility construction costs 
continuing after they have come into 
accord with general prices, but such 
reduction is, nevertheless, anticipated 
by many well-informed people, and it 
is at least permissible to determine 
the results of such possible reduction. 

The above assumptions are all em­
bodied in an accompanying table which 
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shows for a series of years from 1913 
to 1940 the number of units in the 
property, the current costs of these 
units, and the actual investment, start­
ing at $1,000,000 and increasing from 
year to year by the current costs of the 
added units. There has then been com­
puted the cost of reproduction of the 
entire existing units in each yea!" at 
the prices then prevailing. The figuTes 
shown are not exact, being obtained by 
slide-rule computations. 

The columns of total investment and 
cost of reproduction show a steady in-

years, it would thereafter be to their 
advantage to have this basis of value 
continue instead of changing to cost of 
reproduction. 

If other assumptions were made as 
to rate of growth or the trend of future 
prices, different comparative results 
would be obtained. It goes without 
saying that a property without any 
growth since 1913 would continue to 
gain advantage through the cost-of­
reproduction method as long as current 
prices remained higher than those pre­
vailing in 1913. On the other hand, if 

the rate of growth were more rapid 
than that assumed in the accompanying 
table, the investment would overtake 
the cost of reproduction at an earlier 
date. If, for example, the property 
units increased at the rate of 10 per 
cent per annum instead of 5 per cent, 
the investment would exceed the cost of 
reproduction within ten years. 

If the prices of public utility mate­
rials fail to decline materially during 
the coming years, the investment would 
not equal rost of reproduction until a 
later date, if at all, depending upon the 
trend of prices. If, on the other hand, 
the decline is sharper than that as­
sumed, the investment would overtake 
the cost of reproduction more promptly. 
Computations in which prices are as­
sumed to have fallen to 150 in 1930 
instead of 1933, as in the accompany­
ing table, show investment overtaking 
cost of reproduction within ten years 
from now instead of fifteen years. 

The uniformity in rate of growth, 
assumed in the accompanying table, 
does not represent the facts, particu­
larly during the period of most rapid 
price fluctuations. Prior to and during 
our participation in the World War 
there was an enforced curtailment of 
construction except where required for 
war purposes. During the following 
years of continued business activity 
and also of maximum commodity prices, 
it was necessary for many public utili­
ties to undertake an exceptionally large 
amount of construction, and so the 
effect of peak prices upon investment 
becomes more pronounced than under 
the assumptions of a uniform growth. 
It follows that under such circum­
stances investment will overtake re­
production cost at an earlier date. 

It is to be noted also that no deduc­
tions have been made for accrued de­
preciation from any of the figures com­
pared in the accompanying table. A 
study of rate decision shows very few 
cases where deductions have been made 
from investment for depreciation, but 
a comparatively large number in which 
~uch deductions are made when the re­
production method is used in determin­
ing value. If, therefore, it is assumed 
that cost of reproduction figures are 
generally subject to such deductions 
and actual 'costs are not, there is a 
further tendency for investment to 
show an earlier advantage. Actual 
investment overtakes the cost of re­
production, shown in the accompanying 

PUBLIC UTILITY VALUATION-RELATION OF COST OF REPRODUCTION TO INVESTMENT 

(5 per Cent Increase in Property Units per Annum) 

Number of Units - Investme.lt ~ Numoer or Units .--- ... n vestinent----.. 
Annual Current Annual Cost of Annual Current Annual Cost of 

Addi- Unit Addi- Rcpro- Addi- Unit Addi- Repro-
Year Total tions Costs Total tions duction Year Total tiolls Costs Total tions duction 
1913 10,000 .. 500 $100 $1,000,000 

• 

0

$
0

4°9;000 
$1,000,000 1927 19,800 945 $166 $2,698,000 $157,000 $3,280,700 

1914 10,500 98 1,049,000 1,029,000 1928 20,890 990 163 2,859,000 161,000 3, ◄05,000 
1915 11,025 525 107 I, 105,000 56,000 I, 180,000 1929 21,935 1,045 160 3,026,000 167,000 3,5 I 0,000 
1916 11,575 550 130 I, I 77,000 72,000 1,505,000 1930 23,030 1,095 157 3,198,000 172,000 3,616,000 
1917 I 2, I 55 580 165 1,273,000 96,000 2,006,000 1931 24,180 1,150 154 3,375,000 177,000 3,723,000 
1918 12,760 605 195 1,391,000 118,000 2, ◄ 88,000 1932 25,390 1,210 152 3,559,000 184,000 3,859,000 
1919 13, ◄00 6 ◄0 205 1,522,000 131,000 2,7 ◄ 8,000 1933 26,660 1,270 150 3,750,000 191,000 3,99Q,OOO 
1920 l 4,070 670 225 1,673,000 151,000 3,166,000 1934 27,995 1,335 1 ◄ 8 3,948,000 I 98,000 ◄, I ◄ 3,000 
1921 I ◄,755 705 185 1,804,000 131,000 2,734,000 1935 29,395 1, ◄00 146 ◄, 152,000 · 204,000 4,291,000 
1922 I S,515 7 ◄ 0 I 80 1,937,000 133,000 2,794,000 1936 30,865 1,470 IH 4,364,000 212,000 ◄,4 ◄ 4,000 
1923 16,290 775 195 2,088,000 151,000 3,178,000 1937 32,410 1,545 1 ◄ 2 ◄ ,583,000 21 Q,000 4,600,000 
192 ◄ I 7, I 05 815 185 2,239,000 151,000 3,165,000 1938 H,030 1,620 1 ◄ 0 4,810,000 227,000 4,76 ◄,000 
1925 17,960 R'i'i 17S 2,389,000 150,000 3,144.000 1939 35,730 1,700 1'8 5 045.0QQ 23'i.000 ◄,940,000 
1926 I 8,855 895 170 2,541,000 152,000 3,206.000 1940 H.S70 I .7QO 1~6 5, 7RCl l'll'l'\ "'A~ nno 5, I 03,000 
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table and chart, in 1929 if the cost is 
reduced by 15 per cent ;for depreciation. 

It would not be unreasonable, in the 
light of the above data, to predict that 
with only partial recognition of present 
cost of reproduction, which still pre­
vails, and the deductions for deprecia­
tion which may be made because of 
such recognition, this basis of value 
will yield higher results than actual 
investment during only a few more 
years, after which its exclusive use 
would not be advantageous even if per­
missible. 

This discussion, with its accompany­
ing data, is not presented for the pur­
pose of discouraging reasonable atten­
tion to cost of reproduction but to point 
out that investment should not he 
ignored. The report recommends that 
both these evidences of value should 
always be presented in rate cases as 
has been the general practice in the 
past. 

Before the war the simplicity of the 
investment basis, which did not differ 
radically from cost of reproduction, had 
its appeal to both utilities and com­
missions. During and following the 
war departure from this basis was 
necessary to maintain the credit or 
solvency of many companies. A rate 
of return within the limits which the 
comm1ss1ons felt free to authorize 
would not, when applied to investment, 
yield a return attractive to new capital. 
Other companies, however, passed 
through the war period with satisfac­
tory rate adjustments without claims 
for value higher than investment. 

With return to more stable economic 
conditions this basis should show in­
creasingly favorable results, but, as the 
valuation report points out, cost of re­
production cannot· safely be ignored 
whether it be greater or less than in­
vestment. 

Publicity Committee Activities 

BROAD plans for closer co-operation 
between the American Electric 

Railway Association and the state com­
mittees on public utility information 
have just been announced by Secretary 
James W. Welsh. 

The outstanding feature of the new 
plans is to have a member of the com­
mittee on state and sectional co-opera­
tion in each state where there is a 
state committee on public utility infor­
mation who will see that electric rail­
ways co-operate not only with the state 
and sectional association, but also with 
the state committees on public utility 
information. James P. Barnes, as 
chairman of the committee, already is 
bringing about closer co-operation, and 
the committee has arranged to have 
several speakers at state and sectional 
meetings in the near future. It is 
planned to have a speaker representing 
the Amei:ican Association at each of 
these meetings throughout the coming 
year. 

Representatives on the committee 
were chosen after conferences between 
W. H. Sawyer, chairman of the com­
mittee on publicity, and the directors 
of state committees. Other recent ac-

tivities of the committee on publicity 
include: 

A special interurban drawing de­
signed to decrease crossing accidents 
has been reproduced on posters for 
hanging in car windows, waiting sta­
tions and elsewhere, and also on a post­
card. Both posters and postcards are 
now being offered to the industry. 

A special sticker for manufacturers' 
letters declaring that the manufacturer 
is dependent largely on electric railway 
sales for his business, and that the 
recipient as a customer of his should 
do all he can to help the electric rail­
ways, has been prepared and dis­
tributed. These stickers have proved 
very popular and orders for 50,000 al­
ready have been received. 

The award of the special committee 
on inspection of exhibits at the Atlantic 
City convention, which was to deter­
mine what manufacturers were entitled 
to certificates of participation in the 
good-will work of the manufacturers, 
has been made. Certificates have been 
awarded to 115 companies, and the ad­
vertising section now is having the 
certificates signed and will place them 
in the manufacturers' hands in a few 
days. 

The November issue of Truth has 
just been issued to the extent of 3,000 
copies. Subjects with which it deals 
include Secretary Welsh's remarks re­
garding the increase in car riding; a 
story showing how it costs New York 
City taxpayers more than 10 cents to 
carry 5-cent passengers on the Staten 
Island trackless trolley; co-ordination 
of buses with electric railways; the de­
cision of the Manchester (England) 
board of trustees that buses cannot 
perform the major traffic service; a 
human interest story regarding the in­
troduction of new double-entrance cars 
in Brooklyn; the need for better vehicle 
laws; and the fact that workmen pay 
an average of $4 apiece in special taxes 
through railway fares which the com­
panies do not. get. 

Important subjects on which the com­
mittee on publicity plans to produce 
advertising material include general in­
terurban and tax problems and Xmas 
shopping between 10 and 4 o'clock. 
Work on material for the last-named 
problem is now under way. 

New Members 

T HE following applications for mem­
bership in the American Electric 

Railway Association were approved by 
the executive committee at its recent 
meeting: 

The Decatur, Champaign, and Bloom­
ington & Normal divisions of the Illinois 
Power & Light Corporation. 

Continental Secret Service, Philadel­
phia, Pa. 

Keystone Lubricating Company, 
Philadelphia, manufacturer of lubri­
cants. 

For associate membership: Parsons, 
~Japp, Brinckerhoff & Douglas, New 
York, N. Y. 

Newman Saunders & Company, Inc., 
New York, N. Y. 

Ten applications for individual mem­
bership in the various associations were 
also approved. 

A.E.S.C. Special Trackwork 
Committee Meets 

T HE second meeting of the sectional 
committee on specifications for 

special trackwork materials and de­
sign of 7-in. plain girder rail of the 
American Engineering Standards Com­
mittee was held Nov. 7 at the head­
quarters of the American Electric 
Railway Association, New York. After 
considerable discussion the report of 
the sub-committee on scope was adopted 
in the following form: 

1. Title of Specifications-Specifica­
tions for special trackwork materials. 

2. Definition of Special Trackwork­
All rails, rail structures and fittings, 
other than plain unguarded track 
neither curved nor fabricated before 
laying. 

3. Principal Structural Items in 
Special Trackwork-Switches; mates; 
frogs; crossings; guarded, curved and 
fabricated rails, etc. Appurtenances 
and fittings for the preceding items, 
such as plates, rods, fillers, braces, 
knees, guards, risers, stops, springs, 
housings, clips, bolts, · nuts, washers, 
rivets, etc. 

4. Principal Materials in Special 
Trackwork-(a) Rolled rails: tee, plain 
girder, girder grooved, girder guard. 
These rails may be of bessemer carbon 
steel, open-hearth carbon steel or man­
ganese steel. (b) Rolled shapes: steel, 
iron. (c) Forgings: steel, iron. (d) 
Castings: gray iron, malleable iron, 
carbon steel, manganese steel. 

5. Specifications-Existing specifica­
tions of A.R.A., A.R.E.A., A.E.R.E.A., 
A.S.T.M., M.T.S., etc., to be used as far 
as applicable. 

6. Steam Railroad and Electric Rail­
way Special Trackwork---Specifications 
to include all special trackwork for 
whatever use and of whatever type or 
gage, including steam railroad use in 
all services, including use in paved 
streets, electric railway service, storage 
battery, gasoline engine or any other 
motive pqwer; industrial and mine 
tracks. 

7. Authority of Committee - It is 
recommended that the tentative report 
of the sectional committee be sub­
mitted for information and suggestions 
to the track committee of the A.R.E.A. 
and the committee on way matters of 
the A.E.R.E.A. before final action is 
taken. 

8. Designs for Plain Girder Rails­
It should be understood that the de­
signs are not necessarily to be confined 
closely to the weights of 90 lb. and 
91 lb. for such rails as given in the 
assignment of the subject. 

Those present at •the meeting were: 
V. Angerer, chairman; R. C. Cram, 
vice-chairman; C. A. Alden, E . B. 
Entwisle, G. L. Fowler, H. H. George, 
E. P. Roundey, E. M. T. Ryder, J. B. 
Strong and G. C. Hecker. 
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Maintenance of Equipment 

Oose Fitting Trolley Ears 
Reduce Line Main­

tenance Cost 
BY G. H. McKELWAY 

Engineer of Distribution Brooklyn-Manhat-
tan Transit Corporation, Brooklyn, N. Y. 

WI THIN the last few years 
manufacturers of overhead line 

material have brought out round top 
hangers designed so that the ear can 
be screwed up snugly against the 
under side of the hanger. This con­
struction is a great improvement. 
With the old design there was no 
certainty that the ear would be 
brought up close to the hanger, and 
after installation, the ear usually 
would have to be backed off a part of 
a turn to make it line up with the 
trolley wire. 

The advantage of a tight fit and 
the damage that occurs to both the 
hanger and the ear by their slight 
relative movements if they are not 
securely fastened to each other can 
be seen by an inspection of the 
scrapheap. On one property I found 
from 50 to 75 per cent of the hang­
ers were scrapped because the 
threads on the studs were so badly 
worn by movement that it was un­
safe to reinstall them after they had 
been taken down, or to screw a new 
ear to them after the old one had 
been pulled off. 

WORN THREADS LIMIT SERVICE 

Many hangers with shells and in­
sulation in splendid condition are 
made useless by worn threads, and 
years of additional service could be 
obtained if the studs were in good 
shape. In nearly all cases the ears 
attached to the hangers must be 
thrown away too, because of worn 
threads and not because of lips worn 
away or other defects. 

Before the tight-fitting feature 
was added to round top hangers, 
good results were obtained by using 
either the cap and cone or "West 
End" hangers. With both of these 
types, however, there was liability 
of the stud unscrewing from the ear 
and letting the ~ire sag down. The 
turning of the stud can be prevented 
by the use of a lock washer, but this 
adds another part to the hangers, 
which are already composed of three 

parts, too many for quick and easy 
installation. 

One engineer, seeing the advan­
tage of keeping the ear close to the 
round top hanger, proposed making 
the hub of the ear thinner than was 
customary and dishing it out at the 
top. The outside rim of the hub 
would then bend down enough un­
der pressure to permit twisting the 
ear another half turn. It would be 
necessary, however, to line up the 
ear if it should be out of line with 
the hanger. This plan was put into 
practice only to a limited extent and 
not enough to give it a conclusive 
trial. 

The higher cost of the new design 
of hanger may seem to be a for­
midable objection, but careful con­
sideration will show that there is a 
saving rather than a loss by the use 
of the newer type. If the old 
hanger costs 75 cents, and the new 
one 85 cents, and as not more than 
fifty-seven of these hangers are 
needed per mile, the increased cost 
will be only about $5.50 or $6 per 
mile. 

The increase of life to be expected 
from the newer hangers over the 
ordinary type is at least 50 per cent 
and in some <:ases per.haps 100 per 
cent, so that the i.,ncreased cost of 
13½ per cent is more than offset by 
the saving. The ears when worn 
out will weigh 17 or 18 ounces and 
their scrap value is about 14 cents, 
at the present price of scrap copper. 
There will also be some saving in 
the number of ears, owing to the 
fact that a new car has to be in­
stalled practically every time a 
hanger is replaced. The percentage 
of such ears to the total number 
used wili"be very small, probably not 
more than 5 or 10 per cent, so that 
the saving on ears will reduce the 
difference in cost of the hangers by 
only about 3 cents. 

The instaliation cost is still to be 
considered. If all of the hangers 
on a line are replaced at one time, 
this would be comparatively low, but 
the replacement of defective hangers 
is not done that way and often the 
line crew has to make a run of s'ev­
eral miles, taking an hour or two of 
their time in order to replace a 

single hanger. Even under much 
better conditions it will be easy to 
calculate that the labor and trucking 
cost, whether the latter includes the 
use of horses,. auto trucks or cars, 
will reach 50 cents for each hanger 
installed, and if that low amount be 
added to the other costs it will be 
found that the new type of hanger 
will cost only about 5 per cent more 
than the old type. 

How Car-Type Resistors 
Can Be Standardized 

;\MONG the items of car equipment 
£\. in which standardization will 
effect material reductions in the 
number of spare parts required for 
maintenance, grid resistors offer at­
tractive posibilities. Railway sys­
tems using many types of equipment 
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Fig. 1 - Standard Frames of 8-In., Three­
Point Grid Resistors. Note That All 

These Frames Are of the Same 
Length (Thirty Grids) and 

Use Only Two Sizes 
of Grids 

experience trouble and expense in 
maintaining resistors due to diver­
sity in sizes and types. Under these 
conditions, according to the Westing­
house Electric & Manufacturing 
Company, a program of resistor 
standardization is practicable and 
will result in desirable saving in 
maintenance costs. 

The ideal resistor equipment 
would be one in which grids of only 
one size are mounted in one frame, 
varying the number of these com­
plete units on a car to suit the 
different motor and control equip-
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Fig. 2-Class "D" Standard Iteslstor. l\Iade Up of One No. 1 Frame and One No. 2 
Frame. Fig. 3-Class "J" Standard Resistor. l\lade Up of One No, 2 Frame and 

Two No. 3 Frames. Fig. 4-Class "C" Standard Resistor. l\lade Up of 
One No. 1 Frame, One No. 2 Frnme and Two No. 3 Frames 

ments. With many types of motor 
and control equipments on various 
types of cars, it is usually impossible 
to carry the standardization thus 
far, due to the capacity requirements 
and the various numbers of con­
troller steps sometimes used on one 
property. The standardization usu­
ally can be carried to a point where 
not more than two different sizes of 
grids are employed. When more 
than one size of grid is required to 
provide for different equipments the 
individual frames should be designed, 
if possible, so as to use only one 
size of grid, i.e., with one current 
capacity and resistance value. 

ONE SIZE UNITS DESIRABLE 

A desirable arrangement pro­
vides a group of standard resistor 
units all of the same frame length, 
so that from this group certain 
frames could be connected in an 
assembly to give the required ac­
celeration and current carrying ca­
pacity to any particular car equip­
ment. It is possible to get an 
assembly suitable for each type ot 
motor and control equipment by 
using other combinations of frames 
from this group of standard re­
sistors. 

Fig. 1 shows four typical stand­
ardized frames in which, however, 
only two styles of grid are used. 
Frames 1 and 3 use style A grids 
connected respectively in series and 
in parallel, and frames 2 and 4 use 
style B grids, similarly in the series 
and the parallel arrangements. From 
these four frames combinations such 
as those shown in Figs. 2, 3 and 4 
can be assembled for various motor 
equipments. 

.In applying this plan a number 
can be assigned to each standard 

resistor frame. Then in case of 
failure of grids it is only necessary 
to remove the defective frame and 
replace it by another of the same 
number, making the proper connec­
tions of resistor leads as shown on 
the car wiring diagrams. The car 
is then again ready for service. The 
damaged frame can be repaired later 
in the shop. 

As a result of the decrease in 
types and sizes of grids that must 
be carried, this practice saves con­
siderable investment in stock. In 
addition repairs can be made more 
quickly. The cars are therefore not 
kept out of service awaiting the 
assembly of special resistor frames. 
Still another advantage is that 
standardized resistor grids are 
readily obtainable from the manu­
facturer and will enable him to 
make shorter deliveries. 

Beginning with the purchase of a 
certain lot of · cars, the resistor 
frames for these and later purc·hases 
can usually be standardized. To ex­
tend this to older cars will, in some 
cases, require relocating other appa­
ratus. The question to be deter­
mined, therefore, is that of selecting 
the standard frame length that can 
be applied to all cars, old and new, 
with the least expense in changing 
other apparatus under the car. Then 
the problem is to reduce the number 
of different grid resistors required 
to make up the frame to not more 
than three, and, if poss

0

ible, two. 
The standard resistor frame would 

provide for one standard tie rod with 
insulation, one type of terminals, 
etc., that are a part' of the resistor. 
Further economies can be obtained 
by standardizing the insulated bolts, 
the hangers on the car and the 
method of mounting the resistors. 

To carry out such a program, a 
thorough study of service conditions 
and requirements for different equip­
ments on a given property must be 
made. In addition, the various 
weights of cars, types of motors, 
types of control, diameters of wheels, 
gear ratios, etc., must be considered. 

Getting Best Results from 
Lightning Arresters 

BY R. T. WAGNER 
Gener a l Electric Company, 

Schenectady, N . Y. 

DISSATISFACTION with the 
protection afforded by lightning 

arresters is usually not the fault of 
the arresters. Improper installation 
and lack of maintenance nullify the 
protective value of any type. When 
dissatisfaction exists it is advisable 
to call in an expert so that the maxi­
mum benefit can be obtained from 
the investment that has been made in 
car arresters.' 

Users of arresters can, however, 
do much for themselves by thor­
oughly investigating the installa­
tions along the following lines: 

1. Make a careful inspection of all 
the car arrester equipments and put 
them in proper mechanical adjust­
ment. Check the coils, gap setting 
(25 mil gap standard) and resist~ 
ance rods on the MD and MD-2 
types. Inspect the carborundum 
block of the MP arrester and see 
that the circuit is continuous down 
to the arrester and from there to 
ground. Man:y of the old arresters 
are possibly in such condition that 
they should be removed and replaced 
with modern arresters, saving any 
parts in suitable condition for 
spares. 

ROOF MOUNTING BEST 

2. If possible to do so, a better 
installation can be effected by mount­
ing the arresters on the car roof. 
Here they are away from the wheel 
wash and road conditions to which 
they are subject when located under 
the cars. The roof mounting also 
makes them more accessible for in­
spection and thus keeps them in bet­
ter operating condition. With the 
under-car location, the only con­
venient time for inspection is when 
the car is run in over the pits. Fur­
thermore, when installed on the roof 
on steel frame cars, a ground can be 
made right at the arrester, supple­
mented by the usual ground lead to 
the motor frame or axle housing. 

3. With the gap-type arrester, in 
particular, some improvement can be 
effected by using a small choke coil 

• 
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in the leads to the controllers. This 
can readily be made up of ten or 
twelve turns of the line conductor 
on a wood core of about 6 in. diam-
eter. · 

4. It is advisable to keep some 
record of actual failures on car 
equipments due to lightning, par­
ticularly to show the locations on 
the system where trouble occurs, as 
well as the nature of the failure and 
the effect on service. This would 
give a basis for a more logical an­
alysis of conditions in the future. 

5. The d.c. aluminum arrester is 
the only real solution of the light­
ning protection problem where 
severe conditions are. met. This 
type, however, requires a definite 
amount of attention and has a 
higher maintenance charge than the 
gap type. Experience on a large 
number of 600-volt systems in the 
worst lightning zones in the country 
has clearly demonstrated that this 
extra maintenance and higher cost 
is more than warranted by the free­
dom from lightning troubles which 
this type of arrester insures. 

CAREFUL MAINTENANCE ESSENTIAL 

On some street railway systems, 
however, a large proportion of the 
system is so shielded that. severe 
conditions do not exist and the gap 
type should give a favorable degree 
of protection. Further analysis may 
show that certain lines or sections 
may require a better degree of pro­
tection. The first step would log­
ically consist in giving the present 
arresters the best possible opportu­
nity of performing their function. 
Obviously, there is no real advan­
tage in investing in lightning 
arresters unless the arresters are 
properly installed and maintained. 

The gap type of arrester as repre­
sented by the MD-3 arrester, which 
is the modern type of the MD and 
MD-2 arresters, is an arrester of 
limited •discharge capacity and sub­
ject to the further limitations of any 
series gap arrester. This gap re­
quires a. certain definite voltage to 
break it down, and up to that point 
no protection exists. Where really 
severe lightning troubles exist, the 
direct current aluminum arrester 
offers the most nearly perfect pro­
tection that can be obtained on 
street railway work. 

It is obvious that with the degree 
of shielding that exists on some sys­
tems there cannot be the amount of 
trouble from lightning that would 
occur on a similar amount of track­
age and overhe'ad lines in exposed 

open country. It is only on exposed 
sections outside the city that any 
very serious trouble might be ex­
pected. If conditions were such that 
cars were always operated on given 
lines, such exposed sections could be 
given a better class of protection 
than for the other lines. This has 
·been followed with success in several 
instances. With the pooling of all 
equipment and its use anywhere 
over the system such a scheme is not 
feasible. 

Supplying Sand to 
Locomotives 

ACONVENIENT arrangement of 
elevated boxes for supplying 

sand to electric locomotives is used 
by the Norfolk & Western Railway 
at Bluefield, W. Va. Six sand boxes 
mounted on poles are arranged in 
two sets of three boxes each. These 
are placed so that the six locomotive 
sand boxes of a unit can be filled 
through the cab windows at one time 
by gravity, using the spouts which 
hang below the elevated boxes. An 
accompanying illustration shows the 
sand boxes and equipment. · The 
sand boxes are filled from a ' drying 
room located on the near side of the 
track not shown in the illustration. 
The sand is conveyed from the dry­
ing room to the boxes by approxi­
mately 70 lb. of air pressure through 
2-in. iro-n pipes, marked B in the 
picture. There are three of these 
riser pipes at the end of the first 
sand box of each group, one for each 
bcx. The distance from the drying 
room to the sand boxes is approxi­
m::i tely l 50 ft. 

To fill the sand boxes on the 
locomotive the unit is run alongside 
and the spouts are placed in position 
through the cab windows. Valve 

handles marked C in the illustration 
op_en the discharge pipes. The 
boxes are 2 ft. x 4 ft. x 6 ft. in size. 

While receiving sand, the water 
rheostat used on the locomotive can 
also be fi lled. At the point marked 
D on the accompanying illustration 
there is a large pipe riser with a 
small horizontal cross pipe. A hose, 
marked E, hangs from this and is 
used to fill the rheostat. 

Repairing Worn Piston 
Ring Grooves 

WHEN the piston ring grooves 
in compressor pistons become 

worn to such an extent that a 
properly fitted piston ring cannot 
be installed, the New York Railways 
turns down the end of the piston 
and presses on a new collar to re-

.. • ·£nti of piston turni?d down 
• c,nd collar pressed on 

Proper Flt of Piston Ring Is l\Iade by Turn­
ing Down End of Piston and Pressing 

on a Collar to Replace l\Ietal 
Removed 

place the metal removed. The ac­
companying illustration shows the 
method as used in the Fiftieth 
Street shop. By this method, the 
collar to be pressed on can be made 
of such a size as to give an accurate 
fit of the piston ring and make the 
cylinder practically as good as new 
in this respect. 

Special Arrangement of Elevated Boxes for Supplying Sand t o E lect rlo Locom otives 
of the Norfolk & ,vestern Railway 
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The News of the Industry 

Battle Promised in New 
York Legislature 

Different Interpretations Placed 
the Recently Enacted Home 

Rule Measure 

on 

• regulate gas and electric companies, if 
the city of New York would have com­
plete supervision, untrammeled by state 
control, over the transit situation, the 
Governor must first recommend such 
legislation and then two-thirds of the 
Legislature must concur in its passage. 

At the November election the people 
of the State of New York voted in favor 
of an amendment to the State Constitu­
tion known as the "Home Rule for 
Cities" measure. 

Recently, John H. Delaney, former 
transit commissioner of New York City, 
is quoted as having remarked: 

We will contend that cities are given the 
right to r egulate public utilities within their 
boundaries. We will press the ,va lker­
Donohue bills at the 1924 session a nd claim 
that by the mandate In the amendment 
Itself the Legislature Is r equired to pass 
them. The only dltrerence will be that they 
must be s ta t ewide ra ther tha n applying 
only to New York City. 

Other authorities are broadcasting 
the statement that the acceptance of 
the Home Rule amendment by the 
people gives each and every municipal­
ity the immediate right to regulate util­
ities located within its boundaries. 

Section 7 of the amendment itself, 
the opening sentence, states: 

The provis ions of this article shall n o t 
a ffect any exis ting provisions of Jaw, bu t 
all existing charters and other laws sha ll 
continue In force until repealed , amended, 
modified or superseded In accordance with 
the provis ions of thi s a rticle. 

It appears entirely clear to others, 
however, that unless and until the Legis­
lature itself, in accordance with the 
constitution and law, modifies or amends 
present _public utility statutes·, such 
Jaws will remain in full force and effect, 
and unless and until the Legislature 
makes special provision for the applica­
tion thereof, the new powers conferred 
upon cities will not be effective. That 
the Legislature of 1923 has something 
of this sort in mind appears to be 
evinced by the fact that it authorized 
a commission to prepare appropriate 
legislation to put the Home Rule amend­
ment into effect provided it was ap­
proved by the people. 

The exact status of the situation is 
this: The ratification of the Home Rule 
amendment by the people restricts the 
Legislature from the passage of any 
law affecting just one city of the state 
except the Governor recommends such 
legislation be enacted, and 100 members 
of the Assembly and thirty-four mem­
bers of the Senate vote for its passage. 
There can be no more passage of local 
bills relating to one particular city on 
a mere majority vote of the Legisla­
ture; there must be a two-thirds vote 
and the Governor must first recommend 
its passage. 

This means, in short, if the city of 
Buffalo wants authority to operate bus 
lines, if the city of Syracuse would 

By the adopton of the amendment 
the Legislature · has been deprived of 
the right to enact local legislation 
affecting one city or particular cities 
having certain population by ·a mere 
majority vote and in order to allow 
Buffalo to operate bus lines IpUst au­
thorize· all cities to exercise the same 
function, but the cities themselves have 
apparently not gained anything in the 
way of regulation of utilities within 
their boundaries unless existing laws 
are amended and special legislation is 
enacted to enable them so to do. 

Routing with Steam Property 
Delays Cincinnati Project 

The reason has been revealed w_hy 
the Cincinnati City Council has not 
acted finally on the ordinance granting 
the Cincinnati, Lawrenceburg & Aurora 
Electric Street Railroad a franchise 
for an elevated structure from Ander­
son's Ferry to the heart of Cincinn~ti. 
Following the announcement of the m­
tention of the city authorities to pro­
ceed with the Eighth Street viaduct re­
construction, notwithstanding the de­
feat of the bond issue for that project 
at the municipal election on Nov. 6, it 
was stated that the company's fran­
chise ordinance would have to be 
revised to fit in with or accommodate 
itself to the general steam railroad 
terminal plans now being worked out 
by the managers' committee. 

Stanley Shaffer, attorney for the Cin­
cinnati, Lawrenceburg & Aurora, said 
it was true that delay regarding the 
ordinance was due solely to the fact 
that the routing of the line to co­
ordinate with the steam railroad ter­
minal scheme had not been determined, 
or at least disclosed. Mr. Shaffer, how­
ever, pointed out that a rerouting of 
the interurban line would be necessary 
only from near State A venue east­
wardly and that the plans already made 
would stand for that portion from 
Anderson's Ferry to State Avenue. He 
said he and his company wanted to 
"go -along with" the general terminal 
plan, but they do not know what that 
plan is to be and when it will be possible 
for his company to proceed with con­
struction. The plans of the interurban 
company call for the construction of an 
extension from Anderson's Ferry to 
Third and Walnut Streets. The ele­
vated structure, a part of the general 
plan, would be built from State A venue 
to Third Street over Mill Creek. 

Transportation, Systems 
Again Urged to Co-operate. 
l\lr. Gadsden Urges Tax Reforms -

Capital Can Be Obtained Only 
with Compensatory Rates 

National transportation problems will 
be solved when steam, electric and gaso­
line systems are co-ordinated and when 
rates are established which will attract 
the investor in securities. This was 
the principa1 point emphasized in an 
address of Philip H. Gadsden, vice­
president of the United Gas Im­
provement Company, Philadelphia, and 
former president of the American Elec­
tric Railway Association, before the 
Cincinnati Commercial Club, Nov. 17. 
Mr. Gadsden also is a member of a 
special committee of the United States 
Chamber of Commerce that recently 
has completed an extensive study of the 
national transportation situation. 

No attempt should be made to elevate 
the taxes of motor cars to the present 
levels of electric railways, Mr. Gadsden 
said, because railway taxes are unfair. 

On this subject of taxation he said 
that the broad policy to be adopted 
was not to load down the bus and the 
truck with taxes, as had been done in 
the case of steam and electric railways, 
but that action should be taken to re­
view the whole subject of taxation of 
public utilities and instead of over­
burdening the bus and truck with tax­
ation, the steam and electric railways 
should be relieved of all unjust and 
unnecessary taxation. He also said there 
should be worked out a principle of 
taxation for the public utilities on the 
basis of property value of franchises. 
He went on to say that when such 
equalization by way of regulation of 
taxation had been brought about the 
inevitable result would be that the field 
for the operation of the motor bus 
and truck would be as an adjunct and 

.auxiliary of existing transportation 
systems. 

Further that the proper solution of 
the whole problem could be found when 
it was approached from the standpoint 
of the economics of the transportation 
business. He said it was a matter of 
determining what was best for the 
country. Viewed from this angle, it 
meant that a system of transporta­
tion really was needed in which the 
steam railways, electric railways, bus 
and the truck had a proper and appro­
priate part to play. 

He went on to urge the necessity of 
credit for effective railway operation. 
On this point he said that the compa­
nies ought to be allowed to char~e such 
rates as will induce new capital to 
flow into the business. 

The rea1 test in the financing in the 
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last analysis was the investment mar­
ket but unless the rate is such as will 
ind~ce new capital to flow into the in­
dustry the rate was inadequate what­
ever a~thority may have fixed it. 

He said that transportation was the 
foundation of our entire business struc­
ture and it ought to be the highest 
interest of all to see that these pub­
lic servants were kept in strong and 
effective condition. 

Joint Hearing on New York 
Central Application 

A joint hearing will be held by ~e 
Transit Commission and the Public 
Service Commission on Nov. 26 on the 
application of the New York Central 
Railroad for the relocation of its tracks 
on the west side of Manhattan and for 
an order specifying the electrification 
of the company's lines south of Spuy­
ten Duyvil. 

The petition of the company seeks the 
relocation of its west side tracks under 
the general change of grade law which 
provides that one-half of the cost shall 
be borne by the company and one-half 
by the city and state. The company's 
petition to the Public Service Commis­
sion relates entirely to its obligation 
to electrify all its lines in the city.under 
the provisions of an act passed by the 
last Legislature. 

The hearing before the commission, · 
which will be open to all individuals 
and organizations, is required by law 
and must be held upon not less than 
ten days notice to the company. 

Two-and-a-Half-Cenl, Increase to 
Michigan Employees 

The board of arbitration chosen to 
settle the wage controversy between the 
employees of the Michigan Railway 
lines, Jackson, Mich., and its officials, 
recently granted a 2½-cent increase 
an hour, effective June 1, 1923. The 
award was signed by Richard Price, 
the company's arbitrator, and John H.• 
Lourim, the third arbitrator. Samuel 
H. Rhoades, representing the employees, 
refused to sign the award. 

The men demanded an increase of 
approximately 15 cents an hour on 
April 30 to take effect as of June 1. At 
that time they proposed a wage scale 
of 60 cents an hour for motormen and 
conductors 'on two-man city cars, 65 
cents an hour for operators of one-man 
city cars and 70 cents an hour for in­
terurban motormen and conductors. The 
men had also asked for time and a half 
for overtime, fifteen minutes additional 
time for turning in day's receipts and 
thirty minutes additional time for mak­
ing out accident reports. 

The board said that in view of the 
company's financial condition the rates 
for conductors and motormen would be 
as follows: On city divisions the first 
year of service on two-man cars 44½ 
cents an hour; one-man cars 49½ cents; 
thereafter on two-man cars, 47½ cents, 
and on one-man cars 52½ cents. 

On interurban divisions for the first 
six months' service 49½ cents and there­
after 54½ cents. In addition to the 
above there should be 5 cents an hour 
paid for all work in excess of regular 
schedule runs. 

Samuel H. Rhoads, employees' arbi-· 
Public Service Speakers' Bureau trator, who refused to sign the award, 

With the announcement by the said that he did not think that the 
Illinois Committee on Public Utility maximum rate of 54½ cents was a rea­
Information of the appointment of sonable wage for the men, contending 
Keith Spade to head the Public Service that with the present cost of living the 
Speakers' Bureau comes the information wage was not sufficient for a position 
that this bureau will enter into a larger that was so exacting and which en­
public speaking program. In the past tailed great responsibility. Discussing 
year the work of this bureau has been the contention that the company was 
to co-ordinate all the companies and unable to pay more he said that the 
their employees behind the speaker remedy should not be to make the em­
when he appeared in a community, to p'.oyees work for an unreasonably low 
obtain proper newspaper and other pub- wage. He said that the public, which 
licity on speeches so that the message was given the benefit of the service, 
might go to others· than the audience, should pay what it costs to operate the 
and to assist managers in developing railway system, including the payment 
speaking talent within their own of reasonable wages and a fair return 
organization. • to the owners. 

Mr. Spade comes to the bureau from 
the Monmouth Chamber of Commerce. 
He will further the activities of this 
department so that during the coming 
year greater benefit will be derived 
from the efforts of the speakers than 
has been in the past. In order to start 
this "greater speaking effort," a con­
ference of managers in· territorial dis­
tricts will be held at conveniently 
located cities to acquaint local and dis­
trict managers with the details of the 
program and to perfect district organi­
zations. Each district committee will 
be responsible for formation in each 
city or town of a local public service 
speakers' bureau or unit and each local 
unit will take care of local engage­
ments of lesser importance. 

Candidate Under Indictment 
Defeated in Buffalo-­

Socialist Re-elected 
State Senator Robert C. Lacey of 

Buffalo, who is under indictment in 
connection with the dynamiting of the 
Buffalo-Niagara Falls high-speed line 
of the International Railway during 
the strike a year ago, when about two­
score passengers were injured, was de­
feated for member of the City Council 
at the last municipal election. He 
polled a larger vote, however, than the 
two members of the Citizens' ticket fos­
tered by the Chamber of Commerce 
and other business interests of the 
city, Frank C. Perkins, Socialist, and 

an advocate of municipal ownership, 
who has been bitter in his attacks on 
the International Railway, was re­
elected by the largest vote ever received 
by a candidate for public office in the 
city. He polled almost three times the 
number of votes cast for the Citizens' 
ticket candidate for better government. 

Official Must Serve Sixty Days 
for Criticising Court 

The United States Supreme Court 
held, in effect, in a decision rendered 
on Nov. 19, that Charles L. Craig, 
Comptroller of the City of New York, 
must serve a sentence of sixty days in 
jail for contempt of the United States 
District Court. The case arose out of 
receivership proceedings for the New 
York Railways in 1919. Receivers 
were named by the District Court. The 
city of New York applied for appoint­
ment of a co-receiver to represent it for 
the Brooklyn Rapid Transit Company. 
This the court refused. Comptroller 
Craig wrote Public Service Commis­
sioner Louis Nixon a letter criticizing 
the court. The letter was published. 
Some months later contempt proceed­
ings were brought and Mr. Craig was 
adjudged in contempt. The case 
reached the Supreme Court on a ques­
tion of the competency of the court to 
hold Mr. Craig and not on the main 
issue of contempt. 

Trackwork Recommended in 
Madison in Connection 

with Paving 
The city engineer of Madison, Wis., 

has recommended that the City Coun­
cil should take the proper steps to 
adopt an ordinance requiring exten­
sions and improvements to be made by 
the Madison Railways to its system 
simultaneously with the city's street 
improvement work so that rails will be 
placed when the city starts carrying 
out its paving program. 

A big track extension problem faces • 
the railway if the city carries out the 
improvement of streets in which there 
are car tracks, as it will require the 
company to lay a west track on Breese 
Terrace, double tracks on University 
Avenue, North Hamilton Street from 
Pinckney to Johnson, and Williamson 
from Baldwin to the Yahara River. 
Heavier rails will also be laid by the 
company on Jenifer Street from Will­
iamson Street to Baldwin Street, a dis­
tance of six blocks, if a resolution in­
troduced before the Council for that 
purpose goes through. 

An ordinance passed by the Council 
last summer provided that the company 
would hereafter be relieved of all fu­
ture charges for paving between its 
track zones. 

l\lust Not Abandon Line.-The State 
Supreme Court at Topeka, Kan., re­
cently decided in favor of the city of 
Salina in a case brought to compel the 
Salina Street Railway to continue 
operation of a part of its line which 
the company had thought to abancjon. 
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Service 1Retained in 
Davenport 

Agreement Between City Council and 
Tri-City Railway Allows for a 

Ten-Cent Cash Fare with 
Low Ticket Rate 

Street car transportation has been 
retained in Davenport, temporarily at 
least, by the following major provisions 
of an agreement reached between the 
City Council and the Tri-City Railway 
of Iowa: A lO~ent cash fare, but fares 
as low as 61 cents on a ticket plan, 
rerouting to eliminate approximately 
4~ miles of trackage no longer 
needed, a faster service during the 
rush hours of the day, payment by the 
company of its assessed share of the 
1923 paving program, valuation of trac­
tion lines on same basis as other busi­
ness concerns for general taxation, 
single instead of double truck cars, 
trial period of four months for the new 
ticket plan, allowance of a 6 per cent 
return on the investment; city to favor 
enactment by the Iowa Legislature of 
provisions making it optional with cities 
to relieve electric railways of paving 
cost. 

This settlement plan is not only 
accepted by the City Council and trac-

. tion line but is also indorsed by a 
citizens' committee selected from non­
political and representative civic or­
ganizations. The report, accepted by 
the committee of the whole of the 
Council on Nov. 20, will be ratified on 
Nov. 28 at the regular Council session. 

It is in response to a clear statement 
by President B. J. Denman of the trac­
tion lines of the possibility of discon­
tinuing railway service that the pres­
ent plan came into existence. The 
surface lines have lost money for sev­
.eral years past and their straits finally 
became so acute that the city was told 
service would be abandoned unless a 
relief plan could be devised. Negotia­
tions of several months have finally re­
sulted in the acceptance of the present 
plan. 

By the sale of fifteen tickets for $1, 
seven for 50 cents and three for 25 
cents, it is hoped that riding can be 
popularized to such an extent that it 
will be encouraged and revenues in­
creased. The company is hoping that 
this will be the case, but acceeded to 
the city's request along this line with 
considerable doubt as to the possibility 
of thereby increasing the revenues. The 
fare up to the present time has been a 
straight 8-cent fare. 

Also by this arrangement the com­
pany agrees to pay $120,000 for paving 
which it believes should not be assessed 
against a traction line. Such an in­
vestment will never bring in a cent of 
revenue and is also accepted by the 
company without enthusiasm and largely 
because of the fact that the company 
considerej itself obligated to this pay­
ment. 

The valuation on which the company 
is to be allowed a return of 6 per cent 
is $3,250,721, another concession by the 
traction lines, as the latter proposed a 

valuation of $4,250,000. The new sys­
tem of fares is to go in operation on 
Jan. 1, 1924, and the system is to con­
tinue for a period of four months after 
the entire plan is put into operation. 

It is provided that, in case the rev­
enues in succeeding months do not re­
turn 6 per cent on the investment, 
first the fifteen tickets for $1 rate and 
later the seven tickets for 50 ,cents rate 
be abandoned and the three tickets for 
25 cents rate be retained as the basic 
fare. 

News Notes 

Franchise Granted.-The Lake Shore 
Electric Railway, Cleveland, was 
granted a twenty-five-year franchise by 
the Sandusky County Commissioners on 
Nov. 13. Besides rights to operate cars 
through the county, the company can 
use the new concrete bridge to be built 
across Sandusky River at State Strec>t, 
Fremont. Work on the new bridge will 
start at once. In return, the company 
must pay to the county $12,500 cash 
within sixty days and make an annual 
payment of $1,000 during the life of 
the franchise, or as long as it uses the 
bridge jointly with the county. The 
company must also move part of its 
track from McPherson highway, west 
of Fremont, to eliminate danger to 
traffic. 

Inter-Utility Meeting Held.-For the 
first time in the history of Wisconsin 
utility circles an inter-utility meeting 
took place recently in Janesville. Ap­
proximately 130 executives and em­
ployees attended. Recommendations 
were unanimously passed to assemble 
informally at frequent intervals, afford­
ing individuals an opportunity to inter­
change ideas with one another. 

Getting at Bottom of Dynamite Out­
rage.-N ew developments in the gov­
ernment's investigation of the dyna­
miting of the Buffalo-Niagara Falls 
high-speed car in August, 1921, during 
the strike of platform employees which 
resulted in the injury of almost forty 
passengers, are expected to implicate 
several more of the company's striking 
employees, it was stated at the office of 
Colonel William J. Donovan, United 
States District Attorney. The renewal 
of the investigation was prompted by 
alleged confessions by men believed to 
be involved in the dynamiting outrage. 
The fourteen men now under indictment 
will be placed on trial early next month 
in United States court. 

Transit Work Hastened.-Following 
Director Twining's recent appearance 
before the City Council of Philadelphia, 
announcing that he would proceed with 
preliminary work on transit construc­
tion if he were given the necessary 
funds, it was immediately proposed that 
the money be provided. The preliminary 
work in connection with the Broad 
Street subway of the Darby line will be 
financed by an appropriation of $50,000, 
which the City Council will give the 

Department of Transit through a trans­
fer bill. Director Twining said that 
the money would be expended in mak­
ing borings, particularly in the Schuyl­
kill, where it will be necessary to erect 
piers for the 'Darby line. Some part of 
it will be used for borings in North 
Broad Street. 

High-Speed Line When Costs Come 
Down.-The Ohio River Edison Com­
pany, Youngstown, Ohio, a subsidiary 
of the Pennsylvania-Ohio Electric, in 
turn controlled by the Republic Railway 
& Light Company, is securing a right­
of-way from the Ohio River Valley to 
this district for an electrically operated 
freight line to be built when con­
ditions permit. The right-of-way for 
the contemplated freight line parallels 
that of a high-tension electric power 
line that the Ohio River Edison Com­
pany will build next year from its 
steam-electric plant at Toronto on the 
Ohio River to Youngstown. 

Resolution Calls for Car Approval.­
A resolution has been introduced before 
the City Commission of Trenton, N. J., 
calling for the approval of all trolley 
cars by that body before they can be 
placed in operation. The ordinance 
does not prescribe a type of car to be 
used by the Trenton & Mercer County 
Traction Corporation, but does provide 
that the type be of a character to meet 
the approval of the commission. The 
ordinance is understood to have been 
introduced on account of dissatisfaction 
with the conditions surrounding the one­
man cars now being used in Trenton. 
The commission is said to be anxious 
to have the railway use larger one-man 
cars. The ordinance gives the com­
missioner the power to reject all cars 
not approved by that body. 

Opposes Company's Relief Petition.­
Protest against a petition filed with the 
Seattle City Council by the Seattle & 
Rainier Valley Railway, asking relief 
from certain franchise agreements, was 
voiced recently at a mass meeting of 
residents of the Rainier Valley district. 
The petition presented asks among 
other things that the road be released 
from the payment of a 3 per cent tax 
on its gross earnings, and from paving 
1,000 ft. of the street between its 
tracks. W. M. Brown, manager of the 
company, appeared before the meeting 
and outlined the company's position in 
asking the relief, and stated that unless 
it is granted, the company will have to 
restore fares to the lO~ent level next 
month. The present cash fare is 10 
cents. Three tokens are sold for a 
quarter. 

Paving Plan Halted.-Denver figured 
a paving program, known as "the $4,-
000,000 paving job," but on the eve of 
starting, the city engineer's office finds 
that the Denver Tramway, which is sup­
posed to stand its proportion of the 
amount, cannot pay for more-in any 
one year-than "between and for along­
side of its tracks, a 6-mile length." 
City officials, the tramway officials .and 
others are trying to work out a plan 
that will permit the city to proceed 
with the program. 
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adherents, as in France, Belgium, Hol­
land and Great Britain. 
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The railroads are of light construc­
tion, with normal weights per axle of 
14.5 metric tons and 1,435 mm. gage, 
thus giving only limited possibilities as 
to weight and dimensions of the trac­
tion machinery. May Electrify Rumanian 

Railways 
A recent report from Bucharest 

stated that the Rumanian government 
intends electrifying portions of the 
railways of the country. Some facts 
with respect to this property are noted 
in view of this report. 

In September, 1923, the railway 
traffic on Rumanian territory amounted 
to more than 60,000 trains per month, 
or an average of 1,600 trains per day, 
as against only 287 trains per day in 
1921. Of the total number 57 per cent 
are passenger trains and 43 per cent 
freight trains. The traffic is carried on 
by means of 2,000 locomotives, as com­
pared with 1,540 in June, 1922, and 1,050 
in June, 1921. 

Most of the bridges have been re­
constructed and rails and sleepers :Ct!­

newed. Large orders have been placed 
in Germany of late for all kinds of 
rolling stock and material. The railway 
lines in Bessarabia-formerly Russian 
territory-have undergone great im­
provements and the gage has been 
changed from the Russian to the stand­
ard Rumanian. However, the substruc­
ture of these lines leaves still much to 
be desired. The receipts of the Ruma­
nian Railways rose from 64,000,000 lei 
in September, 1921, to 200,000,000 in 
1922, and amounted in August, 1923, to 
305,000,000 lei. 

American manufacturers of electric 
railroad equipment would do well to 
pay close attention to the further de­
velopments of the Rumanian -Railways. 
All the roads are owned and operated 
by the state (Caile Ferate Romane), 
with head offices at Bucharest. 

Berlin's Record Under Private 
Company 

The transfer of the Berlin Municipal 
Street Railways from direct municipal 
operation to operation by a private 
corporation seems to be working well, 
according to an article by Dr. Lade­
mann in the Oct. 26 issue of V erkehr­
stechnik. It will be recalled, as the 
ELECTRIC RAILWAY JOURNAL for Sept. 
15, page 423, pointed out, that the lines 
are still publicly owned. 

The reorganization became effective 
on Sept. 10, 1923, and was a ccompanied 
by a large reduction in personnel and 
also a more practical interpretation of 
the municipality's eight-hour day rule 
for all employees. In the case of the 
street railways, this rule now means 
eight hours' platform time. The sys­
tem has also been rerouted to great 
advantage and eighty-nine routes have 
been cut to thirty routes which are far 
more direct. The new lines are better 
balanced as regards traffic and there 
has been a reduction of car-miles by 
more turn-backs. 

The lines now have a single fare 

without charge for transfer. This fare 
was 200,000,000 marks up to Nov. 1, 
but on that day it was to be increased 
tenfold. The same increase to the same 
fare was to be made on the subway and 
on the bus lines. 

The earnings for the first five weeks 
of operation under the company plant, 
i.e., since Sept. 1, have proved en­
couraging. The deficit of 20,000 gold 
marks (100,000,000,000 paper marks) a 
day has been eliminated. The number 
of car-kilometers run has been reduced 
from the August average of 200,000 
(124,000 car-miles) to 120,000 (74,400 
car-miles) a day. The density of traffic 
has increased from 3.31 per car-km. 
(5.1 passengers per car-mile) to be­
tween 4 and 5 per car-km. (6.4 to 8 
passengers per car-mile). It must be 
remembered in connection with the 
density figures that the average Berlin 
street car has less capacity than a Bir­
ney safety car. 

Electric Cars Replace Mules 
in Maranhao 

Mule-drawn cars operated by the 
State of Maranhao, Brazil, are to be 
replaced with modern electric cars. 
Maranhao, the_ sixth largest state with 
a population of more than 500,000, oc­
cupies a wide sweep of the north coast 
of Brazil. 

Electrification Plans in 
Czechoslovakia 

A comprehensive program of elec­
trification of the steam railroads of 
Czechoslovakia is just beginning. The 
first line to be e!ectrified will be the 
Prague-Kladno line, which is a single­
track coal-carrying railroad 30 km. in 
length. After this will follow the 
Prague-Zdice-Plzen and Prague-Kolin­
Pardubice lines, respectively 115 and 
104 km. of double track. 

Electrification work will be furthered 
by the construction of several electric 
central stations, the first of which, at 
Rvenice, in the north Bohemian lignite 
coal district of Chomutov, Most and 
Duchcov, is nearing completion and 
will have 40,000 kw. in service next 
year. A 100-kv. transmission line be­
tween Rvenice and Prague, over 84 km. 
long, is being erected. Following this 
a hydraulic plant will be built at 
Stechovice on the Vltava River, with 
a capacity of some 30,0.00 kw. Both 
these plants are being constructed by 
the Central Electric Plants Company, 
partly with public and partly with pri­
vate funds. 

The system of electric traction to be 
used has not yet been definitely decided. 
The neighboring lines of Germany and 
Austria employ single-phase current 
with 15 to 16~ cycles and 15 to 16 kv. 
on the trolley wire, but the high-tension 
direct-current system · also has many 

London Tube Facilities to Be 
Extended to Meet Competition 
More than £13,000,000 will be ex­

pended on extensions of London's tube 
railways during 1924 and 1925. It 
has been demonstrated to the satis­
faction of the London company's man­
agement that a short underground rail­
way no longer can be operated prof­

' itably. For this reason plans have 
been perfected .for joining existing 
lines and for the driving of new tubes, 
so as to make possible longer hauls. 
Provision will be made for the opera­
tion of more express trains and the 
maintenance of much higher speeds. 
This will require some substitution of 
rail and extensive roadbed betterments. 

The announcement has been made 
that during this month construction 
will be started. These new works were 
authorized by an act of Parliament 
passed last summer, and the beginning 
of operations has been expedited in 
order to help in the coming winter the 
relief of unemployment. It is stated 
that this new work, along with other 
projects, will give employment to 25,000 
or 30,000 men for nearly two years. 

The principal extensions will be the 
driving of the London Electric Rail­
way's Hampstead tube from Golders 
Green to Eggewear and the carrying­
of· the tube of the City & South London 
Railway from Clapham Common to 
Morden. This latter extension also 
involves heavy reconstruction in in­
creasing the bore of the existing tube­
from 10 x 7 ft. to 11 x 8 ft. A new 
cut-off will be put through which will 
give the South London line through 
service from two great traffic centers­
Charing Cross and Waterloo Station. 

The Piccadilly tube of the London 
Electric Railway is to be extended from 
Hammersmith so as to connect with the_ 
District Railway near the junction of 
its branches to Richmond and to 
Uxbridge. This will make possible the­
operation of through tube trains from 
those important suburbs. The Pic­
cadilly line runs under the very heart. 
of the business district, but its income 
comes largely from short-haul traffic. 

These major improvements have been 
hastened by the loss of buses of short­
haul business. Underground lines in 
1923 have been running some 500,000 
passengers weekly behind the 1922 fig­
ures. The decrease is due almost en­
tirely to the use of buses for the 
shorter trips it is believed. Since some 
60,000,000 passengers are carried 
weekly on the underground railways, 
the loss is less than 1 per cent as com­
pared with 1922, but the management 
believes these losses will continue at an 
increasing rate and steps are being· 
taken to meet them. · 
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Interurban Control 
Changed 

Bondholders Now Operate Iowa Road­
New Interests Hope to Make 

Line Profitable 

Control of the Waterloo, Cedar Falls 
& Northern Railway, Waterloo, Iowa, 
has passed into the hands. of the holders 
of the first mortgage bonds of the com- , 
pany through their protective commit­
tee. E. B. Kane, chairman of that 
committee, has explained that on Oct. 
27 it secured control of 21,700 shares 
of the total outstanding of 23,330A 
shares of the common stock. The stock 
has been transferred to him as trustee 
for the bondholders' protective commit­
tee for the purpose of enabling the com­
mittee to take over the company and 
all its property and assets and operate 
them without immediate recourse to the 
remedies provided in the deed of trust 
under which the first mortgage bonds 
are secured. 

Immediately following the transfer 
of stock, the old management resigned 
and was succeeded by the following new 
directors representing the bondholders' 
protective committee: C. M. Cheney and 
J. B. Knowles, Waterloo, Iowa; George 
E. Hise, Des Moines, Iowa, and Charles 
J. Hetburn and Edward B. Kane, Phil­
adelphia. The officers who resigned 
were L. S. Cass, president; J. F. Cass, 
vice-president; C. D. Cass, general man­
ager, and W. H. Burk, secretary, treas­
urer and auditor. Officers were elected 
as follows to fill these vacancies: C. M. 
Cheney, ·president and general man­
ager; C. D. Cass, vice-president, and 
J. B. Knowles, secretary, treasurer anrl 
auditor. 

Mr. Kane explains that the immediate 
effect of the change of management was 
a reduction of expenses. It is believed 
that other economies are practicable 
without affecting the efficiency of the 
service. The developments just noted 
clear the way for constructive efforts. 
Radical changes, he says, must not be 
expected at once. Reasonable time 
should be allowed the new manage­
ment for the application of new policies, 
the introduction of economies and the 
development of new business. Not until 
these influences have been fully tested, 
will the committee be ,able fairly to 
gage the earning possibilities of the 
property under the reorganization. 

Mr. Kane says that the strategic posi­
tion of the road with its valuable freight 
belt line and its connection with five 
steam trunk railroads suggest the prac­
ticability of a merger under the new 
railroad act. This, too, he says will 
require time for consideration and nego­
tiation. . He explains that the company 
is at present earning little more than. 
it-;; operating expenses, taxes and main­
tenanre. LibPral allowance has, how-

ever, been made for upkeep so that the 
property is in fair physical condition. 
What with economies, increased traffic 
and reduced bus competition, the new 
management hope~ to present in the 
coming year results which will reflect 
a favorable contrast with the past. 

Up to the present time, 85 per cent 
of the outstanding bonds have been 
deposited with the protective commit­
tee. In view of the developments just 
noted, the committee has decided that 
the time for the deposit of additional 
bonds under the bondholders' protec­
tive agreement shall be extended to 
Dec. 31. 

Deficit in Cincinnati in October 
Compared with October, 1922, when 

a 7~-cent fare was in effect, the report 
of the Cincinnati Traction Company for 
October, 1923, shows that while the in­
come of the company was slightly in 
excess of the corresponding period last 
year, there were fewer cash fares paid. 
In October, 1923, when the 8-cent fare 
was started the traction company car­
ried 9,263,041 pay passengers and the 
revenue obtained was $730,643. Dur­
ing the same period in 1923 under the 
7j-cent rate the number of car riders 
was 9,282,803 and the revenue produced 
was $705,295. 

Other revenues received by the trac­
tion company during October, 1923, 
bring the total receipts to $737,391. The 
traction company paid for operating 
expenses during October $499,533, and 
the remainder was used to pay off other 
obligations due under the service-at-cost 
franchise, with the excepton of $29,989 
due the city for that period as a fran­
chise tax. 

The traction company during October 
incurred a deficit of $73,350. In the 
event the company shows a deficit in its 
operating expenses for November it 
will be compelled to raise the rate of 
fare another half cent to BA cents on 
Jan. 1. Under the terms of the service­
at-cost franchise the traction company 
is permitted to raise its rate of fare fol­
lowing deficits in its operating expenses 
for two consecutive months. 

J. K. Newman Reported in 
Kansas City Reorganization 

It is expected that J. K. N ewrnan of 
Newman, Saunders & Company, New 
York and New Orleans, will head the 
movement to reorganize the Kansas 
Chy Railway. Mr. Newman is said to 
be at the head of a syndicate which has 
purchased through the Chase National 
Bank, New York, $5,000,000 of de­
faulted notes and bonds of the Kansas 
City Railways. The consideration is 
not known, but the company's first 
mortgage bonds have been quoted at 40 
cents on the dollar, and second mort­
gage paper much lower. 

Mr. Newman has been conferring 
with other security holders in the com­
pany in Chicago, Philadelphia and other 
northern cities. 

Resolution Authorizes Bond Issue 
by Philadelphia Rapid Transit 
A resolution was introducerl in the 

City Council of Philadelphia recently 
by Mr. Weglein which authorized the 
Philadelphia Rapid Transit Company 
to float a $2,500,000 first-mortgage 
bond issue. The $2,500,000 bond issue, 
made possible under the transit agree­
ment of 1907, will be secured by mort­
gages on the Luzerne Street and Cal­
lowhill Street carhouses, and upon the 
terminal to be built at Twentieth and 
Johnston Streets. At present there is 
an existing mortgage on the Luzerne 
and Callowhill Streets terminals for 
$1,300,000, of which $335,000 has been 
paid off. The proceeds of the $2,500,000 
issue will be used to pay off the $965,000 
outstanding and to complete the con­
struction of the South Philadelphia 
terminal. 

A second ordinance, which was also 
presented by Mr. Weglein, would per­
mit the company to buy up $8,874,000 
of a $10,000,000 bond issue floated in 
1912. The bonds were sold with the 
understanding that they could be re­
called at any time up to Dec. 31, 1923, 
and resold at a higher figure. Accord­
ing to a letter to Mr. Weglein from 
W. C. Dunbar, president of the Phila­
delphia Rapid Transit Company, the 
issue is recalled because the company 
wants to avoid a permanent sale of the 
bonds at the low figure. 

Another Melon at Montreal 
The Canadian Financial Post says 

that there is reason to believe that 
shareholders of the Montreal Tram­
ways will shortly have the opportunity 
of subscribin2" for about $1,000,000 of 
stock of their corporation. The stock 
is now selling at $150 a share. The 
amount of capital stock outstanding is 
only $4,000,000, and a $1,000,000 issue 
would give each shareholder the op­
portunity of buyi,ng one share of stock 
at $100 for each four shares now held. 
This would make the "rights" of sub­
scription worth about $12.50 for each 
share at present outstanding. 

There was $2,000,000 of Montreal 
Tramways stock issued at the time of 
organization. In April, 1913, stock­
holders were offered $1,000,000 at par. 
and as the stock went to about 235 
in the next year the privilege of buy­
ing the stock at par was valuable. In 
September, 1915, another $1,000,000 
was allotted at par, although the stock 
was selling in the neighborhood of 220. 

Negotiations for the sale by the 
Montreal .Tramways of an important 
right-of-way owned by it in the city of 
Montreal to the Canadian National 
Railways has attracted attention. The 
right-of-way parallels the C. N. R. line, 
which requires additional land to bring 
its right-of-way up to the minimum re­
quirements of the Board of Railway 
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Commissioners. The sale, which is 
understood to have been consummated, 
would add a comfortable sum to the 
company's cash position. 

Washington-Virginia Securities 
in Default 

The Washington-Virginia Railway, 
Washington, D. C., has defaulted in the 
payment of principal and interest of its 
6 per cent bond secured gold notes, 
dated Jan. 1, 1920, maturing Jan. 1, 
1922. In consequence it has been an­
nounced that the Bank of North Amer­
ica & Trust Company; Philadelphia, 
trustee, will sell on Nov. 28, at public 
auction, $3,000,000 first lien refunding 
mortgage gold bonds of the company, 
dated Jan. 1, 1919, due Jan. 1, 1969. 

The company operates 63 miles of 
line from Washington, D. C., to Alex­
andria, Mount Vernon, Arlington, Fort 
Meyer, Rosslyn, Clarendon, Vienna and 
Fairfax. 

Auction Sales in New York.-At the 
public auction rooms of A. H. Muller & 
Sons, there were sold this week 400 
shares of Interborough Consolidated 
Corporation, common $6 lot, and 1,000 
shares of Brooklyn Rapid Transit (old 
stock), $12 lot. There were sold last 
week 300 shares of American Cities, 6 
per cent preferred stock, $16 a lot; 
seventy-five preferred parts of the 
Kansas City Railway Company benefi­
cial certificates, $77 lot, and 1,618 shares 
of the Omaha & Council Bluffs Street 
Railways Company, common, $1,600 lot. 

High-Speed Electric Line Pays Divi­
dend.-The West Jersey & Seashore 
Railroad has been put on a semi-annual 
dividend basis by declaration of 2 per 
cent paid Oct. 15 to stock of record 
Oct. 1. Last March the company re­
sumed dividends with a declaration of 
dividend of 2 per cent out of earnings 
for 1922. The Pennsylvania Railroad 
owns 54 per cent of the stock. At a 
meeting of a committee of stockholders 
of the West Jersey & Seashore Railroad 
appointed by the board to consider a 
lease of property to the Pennsylvania, 
David Baird resigned as chairman of 
the committee on account of press of 
other business and in his stead William 

Month Year 

J. Sewell was elected chairman. Mr. 
Baird remains a member of the com­
mittee. 

Authorizes Interest Payments.-The 
receivers of the Pittsburgh Railways 
were recently authorized by Judge Gib­
son, in the United States District Court, 
to pay the Union Trust Company of 
Pittsburgh, trustee under the Southern 
Traction Company mortgage, $100,000, 
representing interest coupons due Oct. 
1, 1923. The receivers were also au­
thorized to pay the Guaranty Trust 
Company of New York $63,475 which 
was the installment due Oct. 1, on the 
outstanding bonds secured by the gen­
eral mortgage of the Pittsburgh Rail­
ways. 

Authorizes Bond Issue.- TheArkansas 
Railroad Commission has authorized the 
Fort Smith Light & Traction Company 
to issue $107,000 in bonds, the proceeds 
to be used for extensions and improve-
ments. · 

Stage Lines Affect Railway's Earn­
ings.-Invasion of the Portland-Wil­
liamette Valley district by stage lines 
has so depleted the earnings of the 
Oregon Electric Railway, serving this 
district, that the line was unable to 
meet its bond interest payments on 
Nov. 1. Whether the Spokane, Port­
land & Seattle Railway, which owns the 
line, will advance the necessary funds 
in the sixty days allowed before de­
fault is problematical, in the opinion 
of W. F. Turner, president of the Ore­
gon Electric. The net loss from opera­
tion, taxes and bond interest during the 
present ye~r so far amounts to $204,000, 
or approximately $40,000 greater than 
the corresponding period of last year. 
It is expected, Mr. Turner stated that 
the deficits for the entire year of 1923 
will exceed $300,000. In the event of 
foreclosure proceedings, a reorganiza­
tion of the Oregon Electric Railway to 
bid in the property may be undertaken 
it is said. ' 

Preferred Stock for Sale.- Bonbright 
& Company, New York, are offering at 
97½ and accrued dividends t o yield about 
6.15 per cent, $2,400,000 of the Elec­
tric Bo~d & Share Company 6 per cent 
cumulative preferred stock. The pre­
ferred stock will be followed by $22,-

SincAW&r 

400,000, par value., of common stock, 
all owned by the General Electric 
Company. 

Bonds Offered.- The National City 
Company, New York, is offering $1,000,-
000 of the Tennessee Electric Power 
Company ten-year 6½ per cent deben­
ture bonds. The bonds are dated Oct. 
1, 1923, and are due Oct. 1, 1933. The 
proceeds from the sale of these bonds 
will be used to finance additional prop­
erty expenditures and to increase the 
company's working capital. The issue 
has been authorized by the Railroad & 
Public Utilities Commission of the State 
of Tennessee. 

Bonds Called.-In connection with the 
sale of the properties of the Tuscaloosa 
Railway & Utilities Company to the 
Alabama Power Company, arrange­
ments have been made for the surrender 
of the cancellation of more than 90 per 
cent of the first mortgage, twenty-five 
year 6 per cent bonds dated July 1, 1940. 
For the purpose of redeeming and can­
celling the bonds, the company has 
called in all of the bonds at 102 and 
interest on Jan. 1, 1924. 

To Hear City's Appeal.- The Supe­
rior Court will hear during the week of 
Dec. 10 the appeal of the city of Phila­
delphia from the ruling in which the 
Public Service Commission fixed the 
valuation of the Philadelphia Rapid 
Transit property. This is the result of 
an order of that court signed by Presi­
dent Judge Orlady. The date .had been 

. set for Nov. 19, "but under an agree-
ment the hearing was deferred. ' 

State Commission Fixes Buffalo 
Valuations.-The New York State Tax 
Commission has submitted to the munic­
ipal authorities of Buffalo the valuation 
figures it puts on the special franchises 
held by up-state public utility companies 
for use as the basis for calculating their 
taxes. The figures as relating to trac­
tion lines are as follows: Buffalo & 
Lackawanna Traction Company, ;200,-
000; International Railway, $7,345,000; 
South Buffalo Railway, $22,800. The 
commission will hold a hearing in 
Buffalo on Nov. 27, at which the cor­
porations will have an opportunity to 
protest if they feel the valuations are 
too high. 

Month Year Since War I 
Latest Ago Ago High Low Latest A&o Ago High Low 

StreetRaUwa7 Nov. Oct:- Nov. May 7Jay Conspectus Enii. Newe-Record Nov. Ocl. Nov. June ~ 
Farea• 1923 1923 1922 1921 19H Construction ooota 1923 1923 1922 1920 1922 

1913 = 4.84 6.!15 6.!15 6.!18 7.24 6.88 of 1913 - 100 220.!I 220.3 188.6 273.8 162.0 
Street Railway Oct. Sept. ~ Sejt. Sei,t." U.S. Bur. Lab. Stat. Oct. Sept. Oct. May Jan . Materials• 1923 1923 1922 19 0 1921 Indexes Wboleso.le Com- 1923 1923 1922 1920 1922 1913 = 100 161 163 1n 247 156 moditie• 1913= 100 153 154 154 247 131 
Street Railway Nov. ~ Nov:- Sept. ~ for ------ ------

Wa11ee• 1923 1923 1922 1920 1923 Nov., Bradetreet'a Nov. I 
~ii3

1 Nov. I Feb. I June I 
1913 = 100 218 218 208 232 207 1923 Wholesale Com- 1923 1922 1920 1921 

S tee 1- U n fi 11 e d Oct. 31 Sept. 30 Oct. 31 July 31 Feb. 28 modities 1913=9.21 13.14 13.10 13.35 20.87 10.62 
Compiled for Publi-Orders (M i 11 i on 1923 1923 1922 1920 1922 cation in this Paper Dun 'a - Wholeeale Nov. I Oct . I Nov. I l\Tay I July I 

Tone\ 1913 - 5 . 91 4.67 5.04 6.90 11.12 4.14 by Commodities 1923 1923 1922 1920 1921 
U.S. Bank Clearilllt• Oct. Sept. ~ Mar. ~ 191 3- 120.9 1!11.8 190.8 182.3 · 263.3 159.8 

OutaideN. Y.City 1923 1923 1922 1920 1922 Albert S. Richey U.S. Bur. Lab. Stat. Oct. Sejt. ~ June ~ 
(Billions) 16.18 13.90 15.37 18.54 10.65 Electrlo RallwaT Retail food 1923 19 3 1922 1920 1922 

Oct:- · sept. Oct."" Jin:-~ Eni:-lneer 1913 - 100 150 14!1 143 219 13!1 
Busineea Fallur.e 1923 1923 1922 1922 1923 Woree11M,r, lllaH. Nat. Ind . Conf. Bd. Oct . Sept. cct."' July Au1<. 

Number 1,584 1.280 1.602 2.722 1,280 Cost of living 1923 1923 1922 1920 1922 
LlabilitiM (millions) 74,43 27.50 3!1.!14 105.7 27.50 1914 - 100 164.1 163.4 157.1 204.5 154.5 

•The three Index numbers marked with an asterisk are com­
puted by Mr. Richey, as follows: Fares Index Is average etreet 
railway fare In all United States cities with a population of 50 000 
or over except New York City. and weighted according' to 
Pl>PUlallon. 

materials (Including fuel) used In street railway operation and 
maintena nce. weighted according to average use of such materials. 
\Vages Index Is r elative average maximum hourly wage of motor­
men and conductors on 105 street and Interurban railways In the 
United States, operating more than 100 passenger cars each, and 
weighted a ccording to number of cars. Street Railway Materials Index. Is relative average price of 
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Orders Seven per Cent Stock Issue.­
The directors of the Public Service Cor­
poration of New Jersey on Nov. 7 
directed that an issue of the 7 per cent 
preferred stock · be made totaling 
$11,000,000, which is approximately 12~ 
per cent of all outstanding shares. The 
stockholders of record Nov. 17 have the 
option to take such stock at par in pro­
portion to their holdings. For each 
eight shares of stock held, common or 
preferred, the stockholders will be en­
titled to subscribe for one share of 7 
per cent preferred stock. The stock 
may be paid for in full or in install­
ments, one-tenth with the subscription 
and at least one-tenth on Feb. 1, 1924, 
and the first day of each month there­
after. The subscribers will be allowed 
on such payments interest at the rate 
of 6 per cent per annum to be accounted 
for at the time such stock is fully paid 
for. 

Company Is Insolvent.-C. A. Fagan, 
receiver of the Pittsburgh Railways, 
has filed a report with the United States 
District Court at Pittsburgh stating 
that his company is still "manifestly 
insolvent" and not in a condition to be 
returned to its owners in a reorganized 
state. Mr. Fagan is acting independ­
ently of his collegues, U. D. George and 
S. L. Tone. Mr. Fagan took issue with 
Special Master Wasson, who predicted 
that a surplus of $264,987 would be 
shown fer the end of the-first year after 
the lifting of the receivership. Mr. 
Fagan believes that a deficit of at least 
$1,549,194 would appear. 

Preferred Stock Issue Approved.­
The Wisconsin Railroad Commission has 
placed its approval on the proposal of 
the · Eastern Wisconsin Electric Com­
pany to issue $40,000 of preferred stock 
for the ,purpose of securing funds with 
which to pay for additions and ex­
tensions. 

First Report Since Reorganization 
Submitted. - Commissioner Paul i-I. 
Maloney of the Department of Public 
Utilities of New Orleans has submitted 
to the Commission Council the first 
annual report of the Public Service, 
Inc., since reorganization. It covers the 
trial period of one year, during w_hich 
it was agreed that the company was to 
earn a return of 7l! per cent on a valua­
tion fixed by the city. The returns of 
the corporation for the year show that 
the net profits were only 6.69 per cent. 
No comment was made by Commis­
sioner Maloney upon the report in sub­
mitting it to the Commission Council, 
other than the announcement that the 
figures are now being gone over by the 
Auditing Department of the city, and 
that the report will soon be available. 

See'ks Authority for lssue.-The Okla­
homa City-Shawnee Interurban Rail­
way has applied to the Interstate Com­
merce Commission for authority to 
operate the 38 miles of main track and 
other properties acquired at a receivers' 
sale on Sept. 28, and for authority to 
issue common stock and first mortgage 
bonds to the extent of $800,000 each to 
be delivered · in payment to H. R. Hudson 
for the title to the railroad. The stock 

is to be full paid, non-assessable, of a 
par value of $100 per share. The bonds 
are to be issued for twenty years in 
denominations of $1,000, to bear inter­
est at 6 per cent. The application is 
signed by C. A. Birge, president; Ernest 
Warley, secretary; and E. W. Shartel, 
attorney. 

Income Increases.-For the first nine 
months of the current year the Twin 
City Rapid Transit Company, Minne­
apolis, reports gross revenues of $10,-
210,796, against $10,251,795 for the first 
nine months of 1922. Operating ex­
penses were $7,455,143 for the nine 
months period last year and this year 
they were $7,267,192. The net income 
increased from $1,044,509 for the Jan­
uary-September period in 1922 to $1,-
151,756 for the same nine months of the 
present year. 

Line Bought.-The Pennsylvania-New 
Jersey Railroad, a 26-mile branch line 
from Bristol to Doylestown, Pa., was 
recently bought by the S. Snyder Cor­
poration, Rochester, N. Y. Salvaging 
of the line will be begun soon. The pur­
chasers acquired all the track, overhead 
wires, culverts and stations of the 
Bristol road, in addition one $50,000 
steel bridge. The Bristol-Doylestown 
branch was bought by the Pennsylvania­
New Jersey Railroad for about $550,000 
in 1912. Automobile competition has 
been instrumental in the suspension of 
the railway service. 

Preferred Stock OITered.- W. A. Har­
riman & Company and Dominick & 
Dominick, New York, are offering at 
89~ flat to yield more than 7.8 per cent, 
$4,000,000 of the West Penn Company, 
7 per cent cumulative preferred stock. 
The preferred stock is redeemable as 
a whole or in part on any dividend date 
on thirty days notice, at 115 and accrued 
dividends. The West Penn Company 
owns directly or through subsidiaries 
substantially all the common stock of 
the company, constituting the West 
Penn system. This system is the larg­
est unit in the group of public utilities, 
controlled by the American Water 
Works & Electric Company, Inc. The 
railway comprises 520 miles of track. 

Bonds Offered.-W. C. Langley & 
Company and John Nickerson & Com­
pany, New York, are offering at 94~ 
and accrued interest to yield about 7 
per cent $1,200,000 of the Mississippi 
Power & Light Company first and re­
funding mortgage sinking fund gold 
bonds, known as series A, 6! per cent. 
The bonds are dated June 1, 1923, and 
are due June 1, 1943. The Mississippi 
Power & Light Company was organized 
recently to acquire and merge a group 
of properties which furnish the entire 
light and power service in Jackson, 
Vicksburg and several other commun­
ities in Mississippi, also railway service 
in Jackson, Vicksburg, and Greenville. 
The proceeds from the sale of these 
bonds and from the sale of preferred 
stock will be used to pay for additions, 
extensions and improvements to the 
properties of the company, to retire 
certain underlying obligations for other 
corporate purposes. 

Certificates OITered.-Stone & Web­
ster, Inc., will offer $1,115,000 of Elec­
tric Railway Equipment Securities 
Corporation 6 per cent equipment trust 
gold certificates, known as the trust of 
Nov. 1, 1923. These certificates are to 
be dated Nov. 1, 1923, and will be pay­
able in serial installments Feb. 1, 1924, 
to Oct. 1, 1928, both inclusive. 

Stoc'l<holders to l\leet.-A meeting of 
the stockholders of the St. Charles 
Street .Railway has been called for Dec. 
12, when that utility, the New Orleans 
Gas Light Company and the New 
Orleans & Carrolton Railway, whose 
stockholders will meet subsequently, 
will be amalgamated with the New 
Orleans Public Service, Inc. There are 
only a few shares of these companies 
outstanding at the present time, the 
combination being simply a Irl"1tter of 
form, as the merging of the utilities 
named was provided for when a reor­
ganization of the companies W!l'S ef­
fected. Carrying out of the plan has 
been delayed by legal technicalities. 

Dividend Declared.-The first · divi-· 
<lend to be declared on the second pre­
ferred stock of the Portland Railway, 
Light & Power Company, Portland, 
Ore., amounted to H per cent. This is 
payable Dec. 1, to holders of record 
Nov. 17. The second preferred stock 
is a 6 per cent non-cumulative issue. 

l\lust Pay Taxes.-Despite protests, 
the Wisconsin - Minnesota Light & 
Power Company will be required to 
pay taxes on -property in Chippewa 
Falls although it is not being used and 
of no revenue producing value. This 
decision was handed down by the Wis­
consin Tax Oommission which sustained 
the opinion of the city tax assessor, 
who placed a value of $95,000 on the 
property. The company held that this 
assessment was illegal in that the 
property was not being used due to the 
fact that high water in the river in 
the spring of 1918 damaged the flume 
which supplied water for power produc­
ing purposes from the river to the 
electric light plant, causing the prop­
erty to be abandoned shortly thereafter. 
The city sought to compel the company 
to pay taxes on the property since 
1919, but the commission invalidated 
this point, allowing the city, however, 
to place this property on its tax rolls 
as of 1923 for taxation purposes. 

Seeks Bill Dismissal.-The Chicago 
Railways has opened its case in the 
Federal courts to dismiss a bill of equity 
filed by a protective committee of 
holders of the series 1 participation 
certificates. These certificates required 
the company to show cause why $1,478,-
400 in cumulated dividends had not been 
paid. The counsel for the company 
claimed that there was no money to pay 
dividends because the earnings had been 
used for capital expenditure. Attorney 
for the participation holders asserted 
that bonds should have been issued to 
provide for capital expenditures and 
that the certificate holders had a prior 
claim on the earnings. Dividends on 
the series 1 participation certificates 
have been in arrears since 1917. 
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Traffic and Transportation 
At the Intersection of Travis and Frank­

l'n the 146 street car movements through 
this Intersection will require 1,946 jitney 
movements per hour to give the same pas­
senger capacity. The present vehicular 
flow at this Intersection Is 1,314 per hour. 
By combining the two, 3.260 vehicular 
movements result. This w!I! give a fair 
Idea of conditions that w.111 pertain to this 
and the other downtown corners under the 
jitney method. 

Would Settle Out of Court 
Committee of Citizens at Houston Ad­

vances Plan for Straightening Out 
Transportation Tangle 

The Houston Electric Company's 
court case for an injunction to prevent 
the city from enforcing the present fare 
ordinance has again been postponed, 
this time until Nov. 21. This postpone­
ment was granted at the request of a 
committee of citizens who are endeavor­
ing to settle the case out of court. 

John .,A. Beeler, New York, the ex­
pert employed by the city, in his re­
port to the city stated that the jitney 
was the greatest obstacle to an ade­
quate railway system in Houston. 

It is Mr. Heeler's opinion that Hous­
ton offers a field for both the electric 
railway and buses, but that both sys­
tems should he controlled by one com­
pany so that the two systems could be 
co-ordinated and duplicate service 
thereby avoided. With this thought in 
mind, he recommends that the present 
jitneys be abolished and that the Hous­
ton Electric Company be required to 
establish bus lines wherever they may 
be needed. 

The report recommends several 
changes in the present operation of the 
railway system in order to speed up 
the cars and increase the earnings. The 
suggestions include several minor 
changes in present cross-town lines and 
track layout, the use of one-man cars, 
double berthing and use of street col­
lectors in the downtown district, a re­
duction in number of stops per mile 
(at present cars stop at every corner 
or about every 250 ft.), and a change in 
the transfer system so as to reduce the 
misuse of transfers. 

Acting on these recommendations a 
group of citizens, calling themselves the 
Citizens' Committee, filed a report with 
the City Council recommending settle­
ment of fare litigation along the follow­
ing lines. 

Fare case to be suspended pending 
jitney election. If elimination of jit­
neys is voted company and city will 
agree to: 

1. Drop fare case: 
2. Begin bus operation on Austin 

Street immediately. 
3. Put into effect all of Mr. Heeler's 

service and operating recommendations 
within a year. 

It is estimated that the immediate 
improvements will cost $450,000. The 
agreement further provides that the 
Houston Electric Company shall in ad­
dition expend $250,000 during 1924, 
$375,000 during 1925 and $375,000 dur­
ing 1926 for extensions and bus lines 
which are detailed in the report. 

It is interesting to note that Mr. 
Beeler states in his report that twelve 
of the nineteen car lines now in opera­
tion are not self-sustaining, while some 

of the lines have been losing money for 
years. His final report supplements 
the one presented to the City Council. 
It was addressed to the Citizens' Com­
mittee and the public. The report fol­
lows substantially i_n full: 

To Rubst!tute for Houston'• present dual 
system of transportation, now part ra!lway 
and part jitney, all railway or all jimey 
affords opportunity for further Interesting 
comparisons that should be understood by 
the users, taxpayers and public generally, In 
order that the merits or the respective 
methods may be weighed so as to determine 
what the best plan for the community 
may be. 

To handle the city's combined load by 
the jitney alone, some new problems are 
presented, as from 1,500 to 1,800 jitneys 
will be required during the maximum rush 
hour. 

New elements will enter into the opera­
tion, some of which w!II have a tendency 
to raise present operating costs. The serv­
ice w!II have to be organized under a cor­
poration or central control In order that the 
outlying and sparsely settled non-paying 
section will receive necessary service, and 
such a large force of men will call for a 
systematic and close supervision In order 
properly to schedule and control the service. 

This will require a well-organized force 
of supervisors as between 2,250 and 2,700 
drivers alone will be employed. Accidents 
and Insurance costs w!II rise, and schedule 
speed w!II be decreased on account of the 
congestion. 

Our report shows that the longer haul of 
the car rider, on the present jitney fare 
basis, calla for an 8.67-cent fare. With 
these Increases In operating costs, It Is safe 
to say that with the whole city covered, the 
fare w!ll have to be very close to 10 cents. 
This w!II bring the riders' annual b!II up to 
$4,000,000, or about $1,500,000 more than 
the ra!!way charges under the present rate 
of fare. 

Other Items of expense should be con­
sidered, even though they may be Indirect. 
Many streets now unpaved will have to be 
Improved In order to fermlt of the exten­
sion of this method o service. This Item 
Is likely to run into large figures, and w!II 
all be at the expense of the property 
owners and the city. 

In addition to this, Increased wear and 
tear on the streets already Jt,a ved w!II re­
sult from the tremendous Increase In traffic. 
More traffic officers w!II be necessary to 
control the Increased traffic. All of these 
Items w!ll Increase the cost of operating 
the munlclpal!ty, and must be met by In­
creased taxation, so that these Indirect 
costs w!II still further augment the total 
cost of the city's local transportation should 
the jitney be adopted. 

With the great number of jitneys on 
the streets, the congestion w!ll become most 
acute, especially In the downtown business 
district, and all traffic will be retarded, In­
cluding that of jitneys itself. Thus It will 
lose a portion at least of what is now its 
chief asset-fast speed. 

On the other hand, properly to care for 
the jitney passengers in addition to Its pres­
ent patronage, It will be necessary to place 
In dally operation twenty-eight additional 
cars. 

The cost of the Improvements as specified 
in our report to the Mayor and Commission 
Connell, submitted Nov. 5, 1923. and the 
estab!!shmcnt of the bus line to Southmore, 
Is estimated to be $438,000. Concerning 
the other extensions of service that may be 
desirable, the cost and effect upon the com­
pany's net earnings must be given con­
sideration, as capital expenditure must not 
be allowed to expand too rapidly. 

The time required to obtain new care, 
construct the additional track and remodel 
the present equipment, recommended In our 
report, w!II require from six to eight 
months. Aa these are necessary to the 
complete carrying out of the revised plan, 
the full benefit resulting from the operat­
ing economies cannot be obtained until this 
Is done. Therefore, steps should be taken 
to secure these Improvements forthwith. 

Since 1913, the net Income has not been 
what It should be to Insure the perpetuation 
or the syetem as the relation of capital to 
operating revenues and net earnings falls 
to follow proportionally the Investment as 
shown In the record cost, and which It must 
do if the system is to continue to remain 
self-sustaining. 

ln making all future additions to the 
plant and equipment and extending the 
service, we cannot emphasize too strongly 
that extreme care must be exercised by the 
city to aee that the capitalization of the 
company Is not unduly expanded; this Is 
especially true in connection with the 
building and operating of the extensions. 
At present the company Is operating nine­
teen !Ines. Twelve of these lines are not 
self-sustaining. Six of these lines are op­
erating In sparsely settled districts; some 
of them have been losing money for years, 
and many undoubtedly w!II continue to do 
so Indefinitely. 

The remedy, as we have already {'Ointed 
out, lies In combining and co-ord!natmg the 
two methods Into one comprehensive plan 
of transportation. These two forms of 
transportation should not be competitive 
and destructive, so that one system breaks 
down the other, but In every case the 
method best suited to the requirements of 
the section to be served should be employed. 
Thus under proper regulation a broad and 
constructive policy may be adopted, making 
practical economical and efficient operation 
of this Important public utility. This will 
build for permanency and future develop­
ment of the city's transportation require­
ments. 

Should the city see flt to adopt the sug­
gestions we have made. and relieve the rail­
way of the jitney competition, then there 
will r est upon the company a most sacred 
duty to furnish rapid, ample efficient serv­
ice, commensurate with the traffic demands 
of this city. Fa!lure upon the part of the 
company to do this w!I! Invite a return of 
jitney competition and will constitute on 
the company's part a flagrant violation of 
the solemn obligation which It owes the 
public. 

Reading Rejoices 

READING 'l"RANSI'.L· & LIGHT COMPANY'S CoNTaIBUTION TO THE RECENT CELEBRATION 
CoMMEMORATINa THE ONE HUNDRED AND SEVENTY-FIFTH ANNIVERSARY 

OF THE FOUNDINa OF THE CITY OF READlNO, PA. 
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The recommendations for additional 
street car service In the event jitney traffic 
Is discontinued Include Increased service by 
large one-man cars on the West End-Pierce, 
•Heights-South; End and Harrisburg and 
Central Park lines and by small one-man 
cars on the North Main-Leeland, ,voodland­
La Branch and Mandell-North Main lines. 
This would add twenty-six ·cars and 204 
car-hours to the dally schedule. 

The estimated cost of Improvements 
which, It Is asserted, should be made right 

- away, ls given as follows: 
Building 3.66 miles of track with neces­

sary connections and special work, $163,000. 
Purchase of · fifteen double-truck one­

man cars, $180,000. 
Remodeling platforms and doors of fifty­

three cars to permit separate entrance and 
exit of passengers, $45,000. , 

Purchase of five modern buses with 
garage facilities, $50,000. 

Only an Eight-Cent Fare Will 
Save Buffalo Company 

Unless the International Railway, 
Buffalo, is permitted to charge an 
8-cent fare on its local lines, the com­
pany will face a deficit of $145,900 the 
next fiscal year. Witnesses for the 
railway testified to this effect before 
the Public Service Commission at the 
resumption of hearings on its plea for 
a higher rate of fare in Buffalo. It was 
testified that if an 8-cent fare is 
charged in 1924 the net income of the 
International would be $419,000. The 
present fare of 7 cents, or four tokens 
for 25 cents, would yield the Interna­
tional, it was testified, an operating in­
come of $10,935,700,. while an 8-cent 
fai;e would yield an operating income of 
$11,530,900. Gross income on the pres­
ent 7-cent fare next year was estimated 
at ;1,383,000, as aiainst $1,958,400 on 
an 8-cent fare. 

Additional evidence tending to sup­
port the company's claim that its sys­
tem is valued at $98,000,000 was pre­
sented by expert witnesses for the rail­
way. A. E. Hibner, valuation manager 
of the International, and W. K. Meyers, 
vice-president of finance of the Phila­
delphia (Pa.) Rapid Transit Company, 
were among the witnesses. Mr. Hibner 
testified that the reproductive cost of 
the entire International system, includ­
ing interurban lines, would exceed 
$100,000,000. 

One-Man Cars and No Transfers 
Saves Brooklyn Line 

The Transit Commission, acting under 
the authority @f Chapter 748 of the 
Laws of 1923, has issued a special per­
mission to the Nassau Electric Rail­
road of the B.-M. T. system to operate 
the Park Avenue Line, in Brooklyn, 
without transfers, for another year 
from Nov. 2, 1923. 

Last year, acting under authority of 
a legislative act of 1922, the commis­
sion authorized the company to reopen 
the line for service after a shutdown 
of about two years, following the strike 
of 1920. Receiver Garrison was di­
rected by the courts not to resume oper­
ation of some of the deficit-making 
lines. Hence the Park Avenue line was 
shut down until legislative enactment 
permitted its resumption with one-man 
cars without the extra expense of a 
widespread transfer system. 

The line begins at Central Avenue 
and Cooper Street and terminates at 

the Sands Street, Brooklyn, end of the 
Brooklyn Bridge. It issues and accepts 
transfers good across the Brooklyn 
Bridge, a total ride of about 6 miles 
from Manhattan to the Bushwick ter­
minus. 

Freight Service to Be Continued 
by Wisconsin Road 

The Eastern Wisconsin Electric 
Company will contnue to furnish 
freight and express service between 
Neenah and Fond du Lac in connection 
with its interurban passenger service. 
This service, recently established, 
aroused the ire of business men and 
residents of the city to ask the Council 
for its abolishment on the score that 
further operation of this service 
through the main business district was 
detrimental to the well being of the 
city and lowered abutting property 
values. Representatives of business 
houses suggested that the company 
build a suitable terminal in the out­
skirts. 

·urges Washington Traffic Study 
Appearing before the United States 

Senate committee on traffic of the Dis­
trict of Columbia on Nov. 20, J. Row­
land Bibbins, consulting engineer, 
Washington, D. C., recommended that 
a thorough engineering survey of traffic 
and transportation in the district be 
be made. The object would be to deter­
mine basic facts now entirely unavail­
able which would be obtained to in­
form Congress and the District of the 
need fQ..r improvements and for use in 
working out a definite program funda­
mentally sound as well as flexible. A 
similar recommendation had already 
been made to the committee by W. F. 
Ham, president Washington Railway & 
Electric Company. Mr. Bibbins urged 
that this survey should be made under 
the jurisdiction of the engineer-com­
missioner of the District so that the 
fund of engineering data already in 
the hands of the commission could be 
utilized and continuity of effort thus 
be secured. 

Mr. Bibbins urged that Washington 
should take the lead in solving its 
traffic problems as it has been looked 
upon as the model city of America. In 
common with all other cities, Wash­
ington is faced with the necessity of 
devising ways to speed up the move­
ment of street cars and vehicles gen­
erally. 

Rail Service Replaced by Bus 
At a recent meeting of the City Coun­

cil of Streator, Ill., the Public Service 
Company of Northern Illinois was 
granted permission to cease railway 
operation and tear up the tracks of the 
Illinois Light & Traction Company. As 
stipulated in the agreement the Public 
Service Company guaranteed satisfac­
tory bus service for the next five years. 
At the same meeting an independent 
company, known as the Yellow Bus 
Company, was authorized to take up 
operation with a view toward supply­
ing the citizens with adequate bus serv-

ice. If this company fails in its at­
tempt, the Public Service Company _ of 
Northern Illinois will see to it that some 
other bus operator gives service in the 
community. The railway in Streator 
is one of the oldest in Illinois. It estab­
lished service thirty-three years ago. 

Bus System Proposed for 
Jersey Shore Towns 

Application has been made to the 
Board of Commissioners for permission 
to operate a $200,000 intercity bus sys­
tem at Asbury Park. The applicant 
was. George B. Cade, assistant to the 
secretary of the Atlantic Coast Elec­
tric Railway, operating from Pleasure 
Bay to Sea Girt and the belt system at 
Asbury Park. The application was 
made for the Atlantic Coast Transpor­
tation Company, a subsidiary of the 
Atlantic Coast Electric Railway, the 
officers of which will comprise the per­
sonnel of the new concern. It is said 
that the plans for operating buses in­
clude four intercity systems. Mr. Cade 
said that operation of the railway belt 
line service in Asbury Park may be 
suspended during the winter months 
and buses substituted. 

Use of Bus Planned by Hartford 
& Springfield Line 

J. T. Hambleton, general manager of 
the Hartford & Springfield Street 
Railway, has asked the city transporta­
tion b◊ard of Springfield, Mass., for a 
franchise to operate buses from that 
city to Suffield, Conn., in place of trolley 
cars, operation of which it is proposed 
to discontinue north of Suffield. This 
is said to be the first step in a plan for 
the installing of buses over the entire 
west side route of the Hartford & 
Springfield, thereby enabling the com­
pany to end the railway service and 
remove the tracks and wires which 
furnish connections between the Spring­
field Street Railway and the lines of 
the Connecticut Company on the west 
side of the river. 

Mr. Hambleton told the transporta­
tion board that the entire equipment 
on the west side was becoming unfit 
for use and that the company had no 
funds for replacements. Earnings of 
the company so far this year are only 
70 per cent of the earnings last year. 
He asked for a quick decision by the 
city. 

The proposed arrangement is subject 
to approval by the receiver, H. B. Free­
man, Hartford, and the bondholders, but 
no objections are anticipated from these 
sources. The Springfield . Street Rail­
way has indicated that it will not object 
to the proposed bus service provided it 
does not offer competition with that 
company between Springfield and Suf- · 
fi~d. , 

Mr. Hambleton has received encour­
agement from the Springfield authori­
ties, and he believes the Agawam, 
Mass., and Suffield, Conn., Selectmen 
will give their approval, in which event 
it is hoped the bus service can be 
started by Dec. 1. 
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H. C. De Camp Leaves 
Dayton 

Former Assistant General Manager to 
Devote Himself to Promotion of 

One-Man Car Operation 

H. C. De Camp, the work for which 
he went to Dayton, Ohio, completed, 
has resigned as assistant general man­
ager of the City Railway to promote 
the efficient and economi,aJ operation 
of one-man cars. The Dayton work 
consisted of converting the system 
there to 100 per cent one-man operation, 
with double-truck cars. Upon it Mr. De 
Camp entered in July, 1921, and phys­
ically the change had been made by 
J"!lne of this year, but a few touches 
still remained then to perfect opera­
tion with the new equipment. · 

SERVICE SAVED"l'O DAYTON 

Between the dates mentioned more 
than twenty-six cars· were rebuilt, and 
all other details were worked out suc­
cessfully which go with a physical 
change of this magnitude. Economies in 
management had to be introduced if the 
City Railway and a 5-cent fare were 
to be saved to the people of Dayton. 
Through the change to one-man oper­
ation it was possible to reduce the num­
ber of trainmen from 240 to 126, re­
place all regular runs on a car-for-car 
basis and add triwers so that serv­
ice to the public actually was bettered. 

The story of this change in equip­
ment to one-man operation as carried 

. out at Dayton is a mighty interesting 
one. Mr. De Camp himself was induced 
to tell it for the benefit of others in an 
illustrated article which appeared in 
the ELECTRIC RAILWAY JOURNAL for 
Nov. 10, page 809. 

Before going to Dayton Mr. ,De Camp 
had been with the railway department 
of the Westinghouse company in the 
Cincinnati office for eleven years. So 
long had he been engaged in production 
that even those who kRew him well 
had came to look upon Mr. De Camp 
primarily as representing the sales eni 
of the business. 

MR. :QE CAMP AN AUTHOR 

As a matter of fact the transportation 
end ef the busineoo has always had 
a strong appeal for him, and he has a 
fund of both railway aperating and 
selling e:xperienca at his command. He 
started with the General Electric Com­
pany sevei"al years ago, but later went 
over to file operating end, serving with 
the old Utica & Mohawk Valley Rail­
way, the Brooklyn Rapid Transit and 
the Third Avenue Railway. Then fol­
lowed his long sales connection. Dur­
ing all that time, however, Mr. De Camp 
kept up his interest in the operating 
field, particularly along the lines of 
efficiency in management. 

Mr. De Camp has never lost the 
common touch, as Mr. Kipling puts it. 
He has always felt that the trainmen 
have received less attention than they 
deserved and so he wrote a series of 
"Letters of a Retired Motorman to His 
Son." If it is a test of literature to 
strike a sympathetic chord, then these 
letters come pretty close to being lit­
erature. Ever since he has been in the 
Central West Mr. De Camp has been 
active in the affairs of the Central 
Electric Railway Association. At the 
1920 cruise of the association he was 
"parson," and at the meeting last Jan­
uary he presented the paper "Erner-

H. C. De Cnm1> 

gency Stops," which resulted in the 
tests made later near Indianapolis and 
reported in the ELECTRIC RAILWAY 
JOURNAL. 

A. S. Coleman, manager of the Ala­
bama Power Company's office in Gads­
den, has become district manager at 
Montgomery. He has been succeeded 
at Gadsden by J. 0. Henkel, Jr., who 
has been manager of the eastern divi­
sion at Anniston. 

George W. Scott has succeeded 
Ralph Chandler as second vice-presi­
dent of the Phoenix Railway, Phoenix, 
Ariz. L. M. Ford _is now treasurer, re­
placing A. D. Haskell, acting in that 
capacity. Both officials are located in 
Los Angeles. 

Charles B. Cooke, Jr., has succeeded 
Franklin P. Jones as president of the 
West Chester Street Railway, West 
Chester, Pa. Thomas L. Hodge has 
been made treasurer, replacing M. G. 
Woods:de. 

Robert J. Costigan is claim agent of 
the Trenton & Mercer County Traction 
Corporation, Trenton, N. J. The duties 
of claim agent were formerly performed 
by Edward J. Peartree, general man­
ager. 

John N. Duerr, North Tonawanda, has 
been promoted to the position of gen-

era! superintendent of the Buffalo­
Lockport interurban division of the 
International Railway, Buffalo. Mr. 
Duerr has been in the employ of the· 
International for twelve years. For 
some time h~ has been assistant super­
intendent of the Buffalo-Lockport di­
vision. 

W. H. Evans, Wilkes-Barre, has been 
selected as the general superintendent 
of the Williamsport Passenger Rail­
way and the Jersey Shore Street Rail­
way. The position has been vacant 
more than three months. 

,v. Stewart has been made assistant 
treasurer of the Newport News & 
Hampton Railway, Gas & Electric Com­
pany, Hampton, Va. 

M. J. Binkley has been made secretary 
of the Buffalo & Lake Erie Traction 
Company, Erie, Pa. 

F. A. Clark will resign as superin­
tendent of power of the City Light & 
Traction Company, Sedalia, Mo., to 
take a position in the construction de­
partment of Henry L. Doherty & Com­
pany at Washington, Pa. 

Douglas Shaw, Madison, treasurer of 
the Wisconsin River Power Company, 
Madison, formerly vice-chairman of the 
accounting division of the Wisconsin 
Utilities Association, was elected chair­
man of that division at the closing ses­
sion of a two-day' conference ·of heads 
of accounting departments, held -in 
Madison, on Oct. 23 and 24. He suc­
ceeds Emil Jorgenson of the Wiscon­
sin Gas & Electric Company, Racine, 
who recently tendered his resignation. 

Rawson Collier, for some years 
prominently connected with the Georgia 
Railway & Power Company, but for 
the past two years with the Hudson 
River Gas Company, Poughkeepsie, 
N. Y., has resigned the latter post and 
will return to Atlanta as representative 
for Dwight P. Robinson & Company. 
He is a brother of Charles Collier, sales 
manager for the Georgia Railway & 
Power Company. 

Obituary 

Edward C. Crosby, former builder of 
street railways in Vermont and Massa­
chusetts, died in Brattleboro, Vt., on 
Nov. 2. He was born in Marlboro, Vt., 
in 1846. In 1895 he built the Brattle­
boro Street Railway and in 1897 the 
Springfield (Vt.) Street Railway. In 
the early '90s he took a leading part 
in the building of lines from Northamp­
ton to Amherst -and Greenfield, Mass. 
When several of these roads were com­
bined in the Connecticut Valley system 
he became chairman of the board of 
directors. ·He represented Brattleboro 
in the Legislature in 1912 and was elec­
ted State Senator 111st year. 

James W. Sale, president of the 
Marion & Bluffton Traction Company 
since 1914, died recently at Easthaven 
Hospital, Richmond, Ind. He was sixty­
five years old. Aside from his con-
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nection with the Marion & Bluffton 
Traction Company, Mr. Sale was prom­
inently identfied with other business 
enterprises throughout the state and 
was active in politics. 

Samuel W. l\lcCall, ex~Governor of 
Massachusetts and a member of the 
board of public trustees of the Eas.tern 
Massachusetts Street Railway, died re­
cently at Winchester, Mass. 

William J. Lloyd, general superin­
tendent of the West Lynn works of the 
General Electric Company, died sud­
denly on Oct. 28 in an automobile as 
he and friends were entering the 
grounds of the Tedesco Country Club. 
For several years he was connected 
with t he Westinghouse Company, but 
for the past twenty-five years he had 
been with the General Electric Com­
pany four years of t his period being 
spent at the plant of the British Thom­
son-Houston Company at Rugby, Eng­
land. Mr. Lloyd for several years was 
at the Pittsfield works of the General 
Electric Company and about twelve 
years ago was transferred to Lynn. He 
assisted in establishing a plant of the 
company in Australia about four years 
ago, returning again to the Lynn works. 
In July, 1922, he was made general 
superintendent of the West L~n works. 

Clifford Thorne, noted attorney and 
authority on railroad subjects, died in 
London on Nov. 13. Mr. Thorne was a 
member from 1910 to 1917 of the Iowa 
Board of Railway Commissioners and 
chairman for the last five years of his 
service. He was president of the Na­
t ional Association of Railway Commis­
sioners in 1914 and 1915. He was a 
member of the American Bar Associa­
tion, of the American Economics Asso­
ciation and the American Academy of 
Political and Social Science. Mr. 
Thorne's expertness in questibns of 
economics brought him into prominence 
as a contributor to various magazines. 

Changes Proposed in New York 
Rapid Transit Routes 

The Board of Est imate of New York 
has before it a proposal for changes in 
the route of the West Side extension 
of the Brooklyn-Manhattan Transit Cor ­
poration subway that have been adopted 
by the Transit Commission. If the 
board aproves the modifica tions t he 
new subway will be constructed under 
Central Park instead of under Cen­
tral Park West, and will go north 
between 110th and 125th Streets under 
Eighth and St. Nicholas Avenues in­
stead of under Manhattan Avenue. It 
is estimated that the change will result 
in a saving of $2,500,000 to the city. 
The Transit Commission has also mod­
ified the West Side route so that it 
will extend from its original terminus, 
162d Street, under St. Nicholas · A venue 
to Fort Washington Avenue at West 
175th Street. The line will have four 
tracks and be under ground all the 
way. To be effective, these changes 
must be ratified by the Board of Es­
timate, which is expected to act on the 
new proposals some time next week. 

.II 

Manufactures and the Markets 
News of and for Manufacturers-Market and Trade Conditions 

A Department Open to Railways and Manufacturers 
for Discussion of Manufacturing and Sales Matters 

· Railway Supply Manufacturers 
Will Hold Convention 

At a meeting of the executive com­
mittee of the Railway Supply Manu­
facturers' Association, held in conjunc­
tion with the American Railway 
Association, mechanical division, Mas­
ter Car Builders-Master Mechanics, 
held in New York City on Nov. 8, 1923, 
it was mutually arranged that a con­
vention and exhibition would be held 
in Atlantic City, N. J., June 11-18, 192~. 

Slack Demand for Steel Castings 
October bookings of steel castings 

by companies representing more than 
two-thirds of the commercial-castings 
capacity of the United States amounted 
to 37,446 tons, as against 47,574 tons 
in September. The accompanying table 
shows the bookings of commercial steel 
castings for the past ten months by 
sixty-five identical companies, with a 
monthly capacity of 96,900 tons, of 
which 38,300 tons are usually devoted 
to railway specialties and 58,600 tons to 
miscellaneous castings. 

l\fonth 
1923 

~ Total ~ Railway Speeialties 
Per Cent Per Cent 

Net of Net of 
Tons Capaolty Tons Capacity 

January .... . 100,605 103 . 8 47,879 125.0 
February.... 90,152 93 .0 39,845 · 104.0 

1~rw~ .. .. :: :: 1:J:m 1:n ~t:m :iu 
l\lay.. .... .. 89,493 92 . ◄ 38,788 101.3 
June.... .. .. 84,878 87 . 6 42,773 111.7 
July*. .... .. 52,066 53 . 7 16,741 43.7 
August . ... . . 50,515 52 . I 18,332 47. 9 
September... . 47,5 7 ◄ ◄9 . I 21,685 56.6 
October..... 3 7 ,◄46 38 . 6 9,840 25.7 

• Two companies with a capacity of 785 tons per 
month on nmcellaneous castings now out of business. 

October Cement Output 
Sets Record 

The production of portland cement 
in the United States during the month 
of October was greater than in any 
other month this year or during 1922. 
Compared with t he same month a year 
ago, the figures were 13,350,000 bbl. for 
1923 and 12,287,000 bbl. for 1922. In 
fact, the total production for the first 
ten months of 1923 is very nearly equal 
to that for the whole of the year 1922. 

Heavy Shipments of Paving Brick 
Continue 

According to the National P aving 
Brick Manufacturers' Association the 
paving season is running later in the 
fall this year than is customary. This 
is indicated by the continued heavy 
shipments of vitrified paving brick for 
t he month of October, which were 
34,287,000 as against 34,761,000 for 
September. Total number of brick 
manufactured was 34,317,000 for Octo-

her and 34,457,000 for September. 
Stock on hand was reported at 76,613,-
000 for October as against 86,530,000 
for September. It is thought that this 
unusual fall activity is the result of a 
wet spring and a late start to the pav­
ing season. 

Maintains Carbolineum Is Always 
Available at Fair Price 

The Carbolineum Wood Preserving 
Company, Milwaukee, Wis., has written 
the editors of the JOURNAL commenting 
that it was gratifying to note in the 
report of the American Electric Rail­
way Engineering Associatioll wood 
preservation committee, published in 
the JOURNAL, that the committee con­
firmed the report of the previous com­
mittee in acknowledging carbolineum 
as the most suitable preservative for 
brush treatment of wood poles. The 
manufacturer wished to differ, how­
ever, with a subsequent statement rr.ade 
by the committee that carbolineum was 
not always obtainable at a reasonable 
cost. 

The manufacturer states that, calcu­
lating at the highest prices for carbo­
lineum and labor, the cost of brush 
treating a pole is not more than 50 
cents. When it is considered that the 
pole costs from $7 to $10, at present, 
and that the brush treatment will give 
an additional life of at least 100 per 
cent under the most severe exposure, 
the 50 cents extra cost for brush treat­
ment, even at highest prices, is cer­
tainly justified. The manufacturer 
says that it is difficult to understand 
why any one should try to economize 
in this process by using a cheaper 
material. It is claimed that in many 
years' experience customers of this 
company have rarely objected to the 
price. In ninety cases out of a hundred 
they have simply asked for the manu­
facturer's standard material. 

Metal, Coal and Material Prices 
Metals-New York Nov. 20, 1923 
Copper, electrolytio, cents perlb.. . .. . . . . . . 13. 00 
Copper wire base, cents per lb.... . . . • • . . . . I 5. 50 
Lead, cents per lb.. . . . . • . . . . . . . . . . . . . . . . 6. 90 
Zino, cents per lb.. . . . . . . . . . . . . . . • . . • . . . • 6 . 25 
Tin, Straits, cents per lb.. . • . . . • • . . . . . . . . • H. 87S 
Bituminous Coal, f .o .b. Mines · 
Smokeless mine run, f.o.b. vessel, Hampton 

Roads, gr088 tons . . ...... . .... . .. . . ••. 
Somen,et mine run, Boston, net tons . .... :,, . 
Pittsburgh mine run1 Pittsburgh, net tons .. 
Franklin · Ill., screenings, Chicago, net tons. 
Central, in., screenings, Chicago, net tons .. . 
Kansas screenings, Kansas Cl ty, net tons .. . 
Materials 

$4.425 
2.37S 
1. 92S 
1.45 ~ 
O. BS 
2.00 

Rubber-covered wire, N. Y., No. 14, per 
l ,OOOft...... .•••••....• . .•.......... $6 . SO 

Weatherproof wire bMe1 N. Y., cents per lb. 16. 50 
Cement, Chicago net pnces, without bags, . $2. I 0 
Linseed oil (5-bbl. lots), N. Y., rer gal... •• . $0. 94 
White lead, in oil ( I 00-lb. keg), N. Y ., cents 

per lb., carload Iota.. . . . . . . . . . . . . . . . . . 11. 2S 
Turpentine, (bbl. lots), N. Y., per gal....... $0. 9◄ 
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Rolling Stock 

cars, consists of fifty-four plows and 
sweepers. These have been thoroughly 
overhauled and are now assigned to the 

----------------- -various carhouses throughout Buffalo 
Schenectady Railway is overhauling for immediate service. 

most of its equipment. Many cars are 
in the shops being entirely rebuilt ex-
cept for the steel underframe. New 
bodies will take the place of the old. 

Southwestern Traction Company, 
Temple, Tex., has remodeled its passen­
ger cars, converting them into one-man 
cars with a pay-as-you-enter feature. 
The converted cars were put in opera­
tion on Nov. 5. 

Des Moines City Railway will receive 
in December the first of the twenty-five 
new steel cars ordered some time ago. 

Montreal Tramways has purchased 
fourteen one-man Birney safety cars 
from the F. B. Cutter Company, New 
York City. These cars are the first of 
this type to be put in ~ervice in 
Montreal. 

Department of Street Railways, De­
troit, has placed orders for 1~0 new 
Peter Witt type cars which are to be 
equipped with safety car devices and 
are generally similar to the other cars 
of this type recently purchased for De­
troit. The order has been divided 
equally between the McGuire Cummings 
Manufacturing Company and the Os­
good Bradley Car Company. Delivery 
starting Feb. 28, 1924, is specified. The 
principal specifications follow: 

Seating capacity ...................... 52 
Bolster centers, length ........... 23 ft. 9 in. 
Length over all ................ 48 ft. 5¼ln. 
Width over all ................. 8 ft. 4 n In. 
Height, rail to trolley base ...... 10 ft. 9i In. 
Body .......................... Semi-steel 
Interior trim ..................... Cherry 
Headlining ....................... Agasote 
Roof ............................... Arch 
Air brakes ................... Not settled 
Car signal system ................ Faraday 
Control ............................. K-35 
Curtain fixtures.Curtain supply No. 88 Ring 
Curtain material. .. Double-faced Pantasote 
Destination signs ................. Hunter 
Door-operating mechanism ..............• 
• . . . . . . . . . . . . . . . . . . . . . . Safety Car devices 
Door engines ......... National pneumatic 
Door signals ...........................• 

National Pneumatic safety interlocking 
Fenders or wheelguards ............. H. B. 
Hand brakes ............ Peacock staffless 
Heater equipment. ..... Gold nichrome wire 
Headlights .. .' ........ H.D.B.-96 Root type 
Lighting ...... Center with Electric Service 

Supplies fixtures and shades 
Motors .................. Four G. E. 35 hp. 
Paint ................... Pratt & Lambert 
Sanders .................. Osgo5d Bradley 
Sash fixtures .............. 0. M. Edwards 
Scrapers .......... Root No. 7 air operated 
Tall lights ......... Nichols Llntern duplex 
Trolley catchers ..... Ohio Brass No. 13141 
Trolley base ......... Ohio Brass Company 
Thermostat ............... Railway Utility 
Trucks ........................... Taylor 
Vtntllators ............... Railway Utility 
Wheels ...................... Rolled steel 
,vatt-hour meter .....•.......... Sangamo 

International Railway, Buffalo, has 
equipped 100 passenger cars on its local 
lines with scrapers or small snow plows 
which can be lowered to the rails dur­
ing the winter as necessity arises. An­
nouncement of this valuasle addition to 
the company's snow-fighting equipment 
was made by Herbert G. Tulley, presi­
dent of the International. Each line 
will be equipped with its share of these 
cars, so that the scrapers can be 
brought into. play immediately snow 
starts to fall. The company's snow­
fi~hting equipment, in addition' to these 

Track and Line 

Philadelphia Rapid Transit Company 
has placed an order with the Union 
Switch & Signal Company for the ma­
terial required for installation of an 
electro-pneumatic interlocking plant at 
Fortieth Street, on the Market Street 
Elevated Line. The interlocking con­
sists of a crossover layout with com­
plete signal protection and automatic 
stops involving eight working functions. 
Two of the signal levers will be 
equipped with Mercury automatic time 
releases to provide automatic time lock­
ing. 

Southern Public Utilities Company, 
Winston-Salem, N. C., is making an ex­
tension from the end of the West High­
land line to the Richard J. Reynolds 
High School. 

New York, N. Y.-The Transit Com­
mission has received bids for the con­
struction of the tracks in the Jerome 
A venue yard of the Inter borough Rapid 
Transit Company near Jerome Avenue 
and Mosholu Parkway. The Slattery 
Engineering & Construction Company 
was the low bidder, offering to do the 
work at $59,879. 

Jackson Railway & Light Company, 
Jackson, Tenn., has spent $70,000 this 
year in improving its track, buying new 
equipment and laying extra heavy rails. 
The East Jackson line, from Royal and 
Main Streets to the end of the line on 
East Preston, has been completely re­
built. Extra heavy rails have been laid 
on Arlington Avenue from Highland to 
Prospect and a new curve has been built 
into the line at the corner of Arlington 
and Prospect. The North Royal line 
was also completely rebuilt. The super­
intendent' recently announced that all 
track improvements for the year had 
been completed. 

Power Houses, Shops and 
Buildings 

West Jersey & Seashore Railroad, 
Camden, N. J., will purchase power 
hereafter from the Philadelphia Elec­
tric Company. Electricity generated in 
Philadelphia will be turned into the 
West Jersey & Seashore Railroad's 
third-rail line between Camden and 
Atlantic City early in December. Rail­
road officials more than a year ago 
found it would be cheaper to purchase 
power from the Philadelphia Electric 
Company, convey it to New Jersey 
over high-tension lines on the Delair 
Bridge and run it through substations 
to the railroad line than it would be to 
continue the generation of electricity 
at Westville, N. J. Part of the West­
ville plant will be used as a substation. 

Trade Notes 

Templeton, Kenly & Company, Ltd., 
Chicago, almost immediately after the 
quake had subsided, received cable­
grams to rush to Japan quantities of 
No. 329 Simplex pole-pulling and pole­
straightening jacks, which they were 
partially able to do through the stock 
maintained at San Francisco and by 
borrowing from the stocks of the West­
ern Electric Company and other jobbers 
on the coast. Additional quantities 
were immediately dispatched from 
Chicago to San Francisco, and it is 
safe to predict that the telephone and 
power lines will be quickly restored 
through these first-aid tools. 

William Porter White has been ap­
pointed to act as personal assistant to 
M. 0. Troy, new executive assistant 
manager of the central station depart­
ment of the General Electric Company. 
His headquarters will probably be at 
Schenectady in common with Mr. Troy. 
Mr. White is a graduate of Clemson 
College, class of 1906, whence he en­
tered the student test course at the 
Pittsfield works of the General Electric 
Company. In 1908 he started work in 
the transformer engineering depart­
ment there, where he received a thor­
ough training in designing. In 1911 he 
was transferred to the transformer 
sales department at Schenectady and, in 
1912, was placed in charge of exploita­
tion and sale of feeder voltage regu­
lators and generator voltage regulators. 
He received another promotion in 1913, 
taking charge of commercial engineer­
ing work in the transformer sales de­
partment at Pittsfield. 

Bridgeport Brass Company announces 
the appointment of E. E. Helm as dis­
trict manager at Detroit. Mr. Helm 
comes from Akron, where for two 
years he was manager of the Industrial 
Bureau of the Akron Chamber of Com­
merce. He is particularly well known 
in rubber and automobile trade circles 
by reason of his connection for five 
years with the Goodyear Tire & Rubber 
Company in publicity work. 

New Advertising LiteraturP 

International Steel Tie Company, 
Cleveland, has issued a thirty-two page 
booklet on "Joints." It gives the 
laboratory and service data on the 
strength of rail joint on steel twin 
ties. The articles contained in the 
leaflet are reprinted from a re­
cent issue of the ELECTRIC RAILWAY 
JOURNAL. 

United Electric Company, Canton, 
Ohio, has issued a pamphlet, "Vacuum 
Cleaning Data for Architects and Engi­
neers." The pamphlet states that the 
lack of a ready reference work on 
vacuum cleaning has been felt by archi­
tects and engineers. The demand for 
this compilation of information is evi­
denced, in the opinion of the company, 
by the fact that this pamphlet has 
reached its fifth edition. 
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After the limit of piston 
strok·e is reached­

What then? 
It may be due to slack in the rigging, or perhaps 
it's worn brake shoes. But whatever the cause, 
there sometimes comes a situation where you 
have to set the hand brake to hold the car. 
Multiply the length of piston stroke (plus a little 
extra) by the various leverage ratios and it makes 
a lot of chain for the hand brake to wind up. 
Ordinary brakes will simply jam. 

That is the time when 

15 

Peacock Brake "Capacity" 
insures safety of passengers and car 

'-

Peacock Staffiess Brakes 

Peacock Staffless Brakes have almost 
unlimited chain-winding capacity 

Hand brakes for modern cars are just as important 
today as they were before the days of air brakes. If 
installed at all-(and who would send out a car without 
emergency hand brakes )-they should be adequate to 
meet whatever emergency may arise. 

Peacock Staffiess Brakes possess. ample facilities for 
winding any amount of chain to reach maximum brake 
power-up to 144 inches if necessary. They are there­
fore recognized as an invaluable adjunct to even the best 
air brake system. 

Specify Peacock Brakes and Be Safe! 
. -· 

National Brake Company 
890 Ellicott Square, Buffalo, N. Y. 

Canadian Representative 
Lyman T ube & Supply Co., Ltd., Montreal, Can. 
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for~, j~acon &, 1l'a\'iS 
c3ncorporat~~ 

1e11gin~~rs 
115 Bronrlway, New York 

PHILADELPHIA CIDCAGO SAN FRANCISCO • 

STONE & WEBSTER 
Incorporated 

EXAMINATIONS REPORTS APPRAISALS 
ON 

INDUSTRIAL AND PUBLIC SERVICE PROPERTIES 

NEW YORK BOSTON CHICAGO 

SANDERSON & PORTER 
ENGINEERS 

REPORTS, DESIGNS,!CONSTRUCTION/MANAGEMENT 
HYDRO-ELECTRIC DEVELOPMf.NTS 

RAILWAY, LIGHT and POWER PROPERTIES 
CHICAGO NEW YORK SAN FRANCISCO 

THE ARNOLD COMPANY 
ENGINEERS-CONSTRUCTORS 

ELECTRICAL-CIVIL-MECHANICAL 
105 South La Salle Street 

CHICAGO 

ALBERT S. RICHEY 
ELECTRIC RAILWAY ENGINEER 

WORCESTER, MASSACHUSETTS 

RKPORTS-APPRAISALS-RATES-OPERATION-Sl:RVICK 

STEVENS & WOOD, INC. 
Design and Construction of Power Stations 
Railroad Electrification, Industrial Plants 

REPORTS AND APPRAISALS 
Management and Financing ot UtiliUe11 and lndustriala 

Youngstown New York 

HEMPHILL & WELLS 
CONSULTING ENGINEERS 

Gardner F. Wells Albert W. Hemphill 
APPRAISALS 

INVESTIGATIONS COVERING 
Reorpnization Management Operation Construction 

43 Cedar Street, New York City 

WALTER JACKSON 
Consultant on Fares, Buses, Motor Trucks 

Ori~inator of unlimited ride, transferable weekly 
pa11. Campaigns handled to make it a succeu. 

143 Crary Ave., Mt. Vernon, N. Y. 

THE J. G. WHITE 
ENGINEERING CORPORATION 

Engineers-Constructors 
Industrial Plants, Buildings, Steam Power Plants, Water 

Powers, Gas Plants, Steam and Electric Railroads, 
Transmission Systems 

43 Exchange Place, New York 

JOHN A. BEELER 
Operating, Traction and Traffic Investigations 

Routing Surveys-Valuations-Operation 
Management 

52 Vanderbilt Ave., NEW YORK 

ENGELHARDT W. HOLST 
Consulting Engineer 

Appraisals, Reports, Rates, Service Investigation, 
Studies on Financial and Physical Rehabilitation 

Reorganization, Operation, Management 

683 Atlantic Ave., Boston, Mass. 

J. ROWLAND BIBBINS· 
Engineer-921 Fifteenth St., WASHINGTON, D. C. 

TRANSPORTATION 
Complete Transit Surveys and Development Pro­
grams, adapting Motor-Transport, R.R. Terminal and 
City Plans. Traffic, Service, Routing, Operation and 
Valuation. EXPERIBNCE IN 20 CITIES 

JOE R. ONG 
Consulting Transportation Engineer 

Specializing in Traffic Problems and in Method• to 
Improve Service and Increase 

Efficiency of Operation 

PIQUA .. OHIO 

Parsons, Klapp, Brinckerhoff & Douglas 
WIii. BARCLAY PARSONS D, M, BRINKERHOFF 
EUGENE KLAPP W, J. DOUGLAS 

Engineers-Constructors-Managers 
Hydro-electric Railway Light and Industrial Plants 

Appraisals and Reports 
CLEVELAND NEW YORK 

1570 Hanna Bl~. 84 Pine St. 

• DAY ~ll~!~~MANN. INC. 

~ 'D.e✓i!l'n. Con.ttru.ction 
R.,eporlJ', traluafionJ', 'Management 

NEW YOR.K PHILADELPHIA CHICAGO 

The Most Successful Men in the Electric Railway 
Industry read the 

ELECTRIC RAILWAY JOURNAL 

Every Week 
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EDWIN WORTHAM, E.E. 
Consulting Engineer 

Valuations of Electric Railways and 
Utilities of All Kinds 

Traffic and Operating Studies 
Allison Bldg. Richmond, Va. 

C. B. BUCHANAN 
PrNldent 

E stablished F eb. 1913. 

W. H. PRICE. JR. 
Sec•7-Tre11. 

JOHN P'. LAYNO 
Vlce-Preoldont 

BUCHANAN & LAYNG CORPORATION 
Engineering and Management, Construction , 

Financial Reports, Traffic Surveys 
and Equipment Maintenance 

BALTDIORE 
825 Equitable Bld,r. 

P hone : 
Hanover 2142 

NEW YORK 
49 Wall Street 

JAMES E. ALLISON & CO. 
Consulting Engineers 

Specializing in Utility Rate C ases and 
Reports to Bankers and Investors 

1017 Olive St., St. Louis, Mo. 

KELLY, COOKE & COMPANY 
Engineers 

149 BROADWAY 
NEW YORK 

424 CHESTNUT STREET 
• PHILADELPHIA 

Transmission Line and Special Crossing 
Structures, Catenary Bridges 

WRITE FOR OUR NEW DESCRIPTIVE CATALOG 

ARCHBOLD-BRADY CO. 
Engineers and Contractors SYRACUSE, N. Y. 

The Most Successful Men in the Electric Railway 
Ind us try read the 

ELECTRIC RAILWAY JOURNAL 

Every Week 

THE P. EDWARD WISH SERVICE 
50 Church St. 
NEW YORK 

Stred Railway Inspection 
DETECTIVES 

131 State St. 
BOSTON 

Wh,o wrltlnc tho adnrtlaer tor information or 
prl-, a mention ot the Etectrlo Ballway 

' • -. lonmal would bo apprrciate.l. 

Free Holiday 
Stamping Off er 

Until January 1, 1924, we will stamp your name, or a friend 's 
name, in gold on the front cover of Croft's AMERICAN ELEC­
TRICIANS' HANDBOOK without extra charge. Remittances 
should accompany orders and, of course, books stamped are not 
returnable. 

This is not merely a chance to -get a book with your name stamped 
on it. It is a chance to get a book on which you will want your 
name stamped-for the AMERICAN ELECTRICIANS' HAND­
BOOK is so helpful-so handy-so valuable in your everyday 
work that it is well worth while making your own in this way. 

Croft's 

AMERICAN. ELECTRICIANS' 
HANDBOOK 

823 pages, flexible, pocket size, 900 illustrations, $4.00 net, postpaid 

The new, improved CROFT HANDBOOK gives you the latest 
information on practical electricity. It is brimful of those facts 
which every man engaged in electrical work needs to know. 

Think how much help you would be able to get from a convenient 
pocket-size handbook that gives you in one book 

l'ractlcal suggestions for locatlog and correctiog bolh 
motor and gen~rator troubles--
Clear direetlons for proper Installation and operation 
of motors and generators--
Explanations of f unda mentals of pract ical electrlelb-­
llelpful data on transformers--
All the ,tetall• the practical man needs on wiring for 
light and power. 

All these topics and many more are covered in the new revised 
edition. 
This book has become world-famous. Thousands of electrical 
workers know and respect this great electrical guide. 

Every electrical worker needs this book. If you haven't your 
copy grasp this opportunity to get the handbook with your name 
stamped in gold on it. Just send the coupon, crossing out proposi­
tion B. 

If you would rather examine the book for ten days free to sec if 
you want it, send the coupon, crossing out proposition A. 

7 tee (9,Ulmina/ibn WU/Jtm 
llcGraw-11111 Book Co., Inc., 370 Seventh Ave., New

0

York. 

A ••• Send me CROFT'S AMERICAN ELECTRICIANS' HANDBOOK with name 
atamped lo &'old on the front cover. l enclose the proper remittance. 

B ••• Send mo on ten daya• approval CROFT'S All!ERICAN ELECTRICIA1''S' 
HANDBOOK, $4. g O net, J)Oltpald. I agree to remit ror the book or return 
It postpaid within 10 days or receipt. 

(Nsme to be atamped) 
• ••• I am a regular subscriber to Electrical Rallway Journal. 

Signed 

( Please Pr int) 
Addross 

Offlelal Posltloo .•••.•.••••••••••••••••••••••.••.••••••••••••.••••• 

Name or Company ••••••••••••••••••••••••••••••••••••••.••.•••••••• 

(Books aent on appronl to retail pnrchosera In the U. S. and Canada ""17. I 
, E. 11-24-23 

~----------------------------------------
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The 192·3 Committee on Way 
Matters of the A. E. R. A. report­
ed at the Atlantic City conven­
tion as follows: 

"It was agreed that ·a substitute tie 
should meet the following requirements: 

1. Resiliency. 

2. Hold rail to gage. 

---'"'I)-~ The fundamental principle of the DAYTON 
RESILIENT TIE. 

-----➔► Held securely by bolts accurately located in 
steel cross members. 

3. Provide sufficient bearing area. -----➔► By protecting the concrete from breaking or 
pulveri~ing, the Dayton Tie converts the en­
tire roadbed into bearing surface. 

4. If expected to last for more than 
one set of rails, that easily re- > Readily accessible bolt fastenings provide for 

-----~► rail renewal. 
newable fastenings be provided. 

5. Be easily installed by ordinary ----1>-► Eight ordinary track laborers, by actual test, 
track workers. have laid 1,000 feet of Dayton Resilient track 

in a sing;ie day. 

6. Cost installed should be reason- -----➔► Dayton Resilient Tie Track costs $2,000 per 
able. mile less than wood ties in gravel ballast. 



, 
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undamenta-l 
the yton 

The \ Vay Committee of the A. E. R. A. reported that a substitute tie should meet six 
requirements, the first of· which, Resiliency, is the fundamental principle of the 
Dayton Tie. 

. 
Resiliency means "shock absorption," and is obtained in the Dayton Tie by the use of 
a,sphalt and wood, made in combination with steel and concrete. · . 
The vib.rat(ons which are set up by a moving car and transmitted to the rail, are 

'•\.~-· absorbed by .the wood and asphalt, preventing the foundation from disintegrating. 

A concrete foundation is far better than stone or gravel when it is protected from the 
, vibration of the cars, transmitted through the rail. Stone or gravel, under heavy 

loads, will soon disappear in the subsoil, thus leaving low places in the track. Concrete, 
however, with Dayton Ties, provides, with the street paving foundation, a slab con­
struction that is protected against disintegration through its shock-absorbing qualities. 

~ . , 
In 011r next advertisement we tell yott how Dayton Resilient Ties 

"hold the rails to gage." Don't miss it/ 

T HE DAYTON MECHANICAL TIE CO. 
707 Commercial Bldg. 

DAYT ON. OHIO 

19 
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E L E C T R.-I C R A I L W A Y J O U R N A L 

. .,, 
he solid, substantial 

cha1·acte1· ,y' 
tOLUER SERVICE 
has placed it high 
among those per ... 
m~nent organizations 
recognized as 
National lnstitµtions 

November 24, 1923_ 
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May We Quote You a Rate 
on Group Insurance? 

You can figure for yourself the approximate cost, but we 
would like to submit a closely calculated estimate. 

You know that it costs less than one per cent of the payroll, 
or less than twenty-five cents a week per employee, but we 
would like to tell you whether it would be seventeen and a 
half cents, or twenty-o_ne cents, or what. 

You know that all Travelers life 
rates are low and guaranteed; but ' 
we would like to show just how 
low we have succeeded in ·getting 
these rates. 

If you will but say the word we 
will send a repre~entative who \vill 
help you compile the few details 
regarding your organization, your 
working quarters and your "'occu­
pational hazards, if any, which 

The 
TRAVELERS 
INSURANCE COMPANY 

HARTFORD,CONNECTICUT 

we need for making such an 
estimate. 

SAY THE WORD, by using the 
coupon below or by getting in 
touch by letter, telegram or tele­
phone w~th the home office of The 
Travelers, or with one of our 
seventy-five branch offices, or with 
one of the thousands of agents 
and brokers representing The 
T ravelers. 

---------------------------·-----------· 
The Travelers Insurance Compaoy 

Hartford, Connecticut 
Attention, Group Department 

Without Imposing any obligation upon us, you ma.v send a repre­
sent a tive for the information regarding the number, ages, and sex 
of employees, and other data you need for a computation of the 
cost of Group Insurance. 

Corl)orate or Firm Name . ..... •.. . .... . . .......•.. ...•• . •••• 

No ......... . StreP- t ...... ... ............ . . ... •.•.•..... . . • 

City. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sta te . . ........ ... •• 

Have him caJI on Mr .. .. . .. . . .. .. . . .. .... . .. T itle . . . .•.• . • ... 
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Make Your Armatures Good 
for another ten years-
" Irv-0-Slot" insulati : n consists of a layer of varnished cambric and one 
or more layers of fibrous paper solidly cemented together. Thicknesses 
from 12 mils to 30 mils. Dielectric strength of from 500 to 700 volts per mil. 
Saves the time of the armature winder. No waste as strips are cut to 
your order. 

Irvington Black Varnished Cambric 
Irvington Black Varnished Cambric has a 30% higher dielectric strength. 
100% better heat resistance, 100% more alkali and acid resistance, 200% 
Better Aging Qualities, 200% more resistance to oil than yellow varnished 
cambric. It is ideal for winding coils. 

Dipping and Baking 
Dipping with Irvington Varnish and then baking will make your armatures 
good for many years' addit ional service. Prepare now for the heavy over­
loads of winter time operation. Place that order today. Our nearest sales 
representative will be prompt in serving you. 

!R.VIHG-TON VARNISH u INSULATOR@~ 
Irv~ton,N~ersey: 

Establish.ed 1905 

Sales Representatives: 
Mitchell-Rand Mfg. Co., New York L. L. Fleig & Co., Cbicairo 
T. C. White Electrical Supply Co., St. Louis Consumers Rubber Co., Cleveland 
E. M. Wolcott, Rochester Clapp & La Moree, Loe Angele• 
F. G. Scofield, Toronto and San Francisco 

A completely fireproofed plant 

LARGEST MANUFACTURERS OF VARNISHED CAMBRIC IN THE WORLD 
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IN cold weather, operating conditions are 
so much more severe that proper lubri­

cation of your rolling stock becomes doubly 
imp'ortant. 

Proper winter lubrication is accom­
plished easily if you use oils and greases 
which retain their lubricating qualities in 
cold weather. Lubricants which have the 

·-~.,,,.,.,...-. 
{~1 -~ --:: 

correct body (viscosity) to lubricate prop­
erly in warm weather, thicken or congeal in 
cold weather. They do not flow easily and 
therefore do ~ot reach all of the parts re­
quiring lubrication. Summer gear grease, 
particularly, may become so thick that the 
amount of power needed to move the cars 
often causes fuses to blow. 

Standard Motor Journal Oil 
and 

Standard Winter, Gear Grease 
as well as the other Standard Winter Lubricants, 
such as curve grease and compressor oils, have 
been developed by the Standard Oil Company 
(Indiana) to give the proper cold weather lubri­
cation. By using them on your rolling stock, you 
will prevent the usual winter epidemic of break­
downs and pu1l-ins. 

One of our staff of lubricating engineers, expe• 
rienced in the lubricating problem of electric trac-

tion lines, will be glad to make recommendations 
for the proper lubrication of your entire equip­
ment. Then, when you order your supply of Stand­
ard Lubricants, your shops at different points re­
ceive their supply from our warehouse in the same 
town. Our trucks deliver the iron, barrels and pick 
up the empties. This service saves you hauling 
charges. Only enough lubricants to supply your 
immediate wants need be carried in your stock, 

For additional information address our 
nearest branch office, or write direct to 

STANDARD OIL COMPANY 
(INDIANA) 

910 S. Michigan Avenue CHICAGO, ILLINOIS 
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Better Because It's Boyerized 

The 
McArthur 

Turnbuckle 
You won't have to re-fit the brake rig­
ging with new turnbuckles, if you 
specify McArthur Turnbuckles in the 
first place. They will last as long as 
the truck itself. 

More than that-the old style jam-nut 
idea has been scrapped, and an efficient 
spring-equipped split-clamp principle 
has been substituted. Now it only 
takes a pocket-wrench and a moment's 
time to make an adjustment, and 
tighten it up to stay. 

Send for Sample to try 

The McArthur Turn buckle 
is only one of the group of 

BOYERIZED PARTS 
Brake Pins 
Brake Hangers 
Brake Levers 
Pedestal Gibs 
Brake Fulcrums 
Center Bearings 
Side Bearings 
Spring Post Bushings 

Spring Posts 
Bolster and Transom Chaf-

ing Plates 
McArthur Turnbuckles 
Manganese Brake Heads 
Manganese Truck Parts 
Bushings 
Bronze Bearings 

More durable because-· 
the peculiar process of Boyer­
izing imparts a tough, hard 
finish which makes them 
wear-resisting. They last 
three or four times as long as 
ordinary untreated steel. 

Order a sufficient quantity 
for testing 

Bemis Car Truck Company 
Electric Railway Supplies 

SPRINGFIELD, MASS. 

R<'pr"1!entath-es: 
Economy Electric Devices Co., Old Colony Bldg., Chicago. IJl 
F. F. Bodler, 903 Monadnock Bldg., San Francisco. Cal. 
W. F. McKenney, 54 First Street, Portland, Ore. 
J. H. Denton. 1328 Broadway, New York City. N. Y. 
A. W. Arlin, 772 Pacific Electric Bldg .. Los Angeles. Cal 
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Popular semi-convertible type-seating capacity 3S passengers. 

The Berg Trackless Trolley 
4-wheel drive 
100 per cent traction 
20-25 m.p.h. speed 
Rapid acceleration 

Equipped with brakes on all four wheels, 
the vehicle is at all times under the absolute 
control of the driver. 

Rear view s/zo'l.~·ing motor attaclzment 

Current 
Collecting 

Device& 

Either single 
p o I e sliding 
contact collec­
tor or double 
pole with trol­
ley wheel col­
lector using 
standard line 
material. 

For Lowest operating expenses 
Appr9ximately 18 cents per car mile operates a 3S-passenger 
Berg Trackless Trolley. What other transportation unit can 
approach this low figure? Ideal for replacing non-paying street 
railway lines. 

Current consumption lowest known. 
Approximately 1 K.W. per car mile. 

One-man operation. 

Our concentric gear unit drive eliminates all differential gear­
ings, universal joints, etc. DRIVING GEARS ARE GUARAN­
TEED FOR TWO YEARS. 
Our 3S passenger chassis weighs only 7100 pounds including all 
electrical equipment. 
Our illustrated circulars give full details, including an analysis 
of actual operating expenses. 

Write for full details and quotations. 

Trackless Trolley Corporation 
501 Fifth Avenue, New York 

Standard closed type of body 
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St. Louis Quality Car Equipment 
Trucks for Any Type of Car 

,vhatever your requirements-safety cars, light-weight, one-man, 
double-truck cars, heavier city cars or high-speed interurbans, we 
can supply the most moden and up-to-date truck equipment for them. 

A Complete line of parts and supplies 
Trucks 

Car Seats-Curtains-Motorman's 
Seats 

Lined and Unlined Seat R attan 

Platform Brakes 
Polished Bronze, Nickel-Pla t ed or 

Aluminum Trimmings 
Car and Truck Forgings a nd Castings 

Let us quoit on your requirtmtnts. 

11111111111111111111111111111111111111111111111111 I I II II II I Ill II I II II I II I II II II I II I I I I I I I I I I II I I I I II I I I I I I II I I I II I I I I II I I I I I I II I I I II I I I I I II II I II II I I I II I I I I I IIII I II 11111 

Examine this book 
for 10 days 
FREE 

Richey's 

Electric Railway Handbook 
832 pages, flexiblt. 4 x 7, ovtr 600 illustrations, '$4.00 ntt, postpaid. 

A pocket encyclopredia of practical informa- ing or designing engineer. It is a book which 
tion on electric railway work. This book may be used by the non-technical manager as 
contains the data, formulae and tables that are well as the engineer. 
constantly required by the operating, construct- · • 

The first step to bigger pay-
,. Roadbed and Track, 

II. Train iMovements, 
III. Tmln I\Iovements. 
IV, Railway lllotors. 
V. Controlling Apparatus. 

VI. Cnrrent Collecting D"'1ces. 
VII. Trucks. 

VIII, Braking. 
IX, Rolling Stock. 
X, Transmission and Distribution. 

XI. Slcnals and Communication. 

··---- -----• I 
I 
I 
I 
I 
I. 
I 
I 
I 
I 
I 
I 
I 

l\leGraw-11111 Book Co., Inc,, 370 Seventh A,•e oue, New York, N , Y . 
You may send me on IO days' approval Electric Ra ilwey Ha ndbook , $1.00 net . 
I agree to pay for the book or return it postpaid within 10 days of receipt. 

Regular subscriber to the Electric Railway Journal 1 • •..•••.•••••••••••••••••• 
Member of A. I. 'E, E. or A. E. R. A.? ..........••...••...... ; .....•••••••. 
Signed . . . . . . . . . . . . . . . . . . . . . . • . .•... , , ......•........... , , , , ...... , .. 
Address ....•......•.....•..•...••....••....••.•....•.••.••••• • • .• , ... 
Official position ...•.•••...•....•..•.....•......••..•.• , • • • • • • • • . . . . • • . 
Name of company ..•.••.•••..••••••...•......••............•.......•.• 

(Books sent on approval to retail purchasers in the U. S. and Canada only.) F.E 



November 24, 1923 ELECTRI C RAIL WAY JOURNAL 27 

("""""""""""'"""'""""""'"'""""""'""'""'""'"'"'"""'"""""'""""""'"""'""""""""""""'"'"""'"'""" 

When you want to 
anchor one cable 
and take a branch 
wire off the 
anchored cable 

DOSSERT CABLE 
ANCHOR 

Consists of an elbow and clevis for the strain 
insulator-so arranged that pull is exerted 
on one cable only. 

There are several types of Dossert Cable 
Anchors shown in the 15th Year Book, which 
catalogs the whole line. 

i 
i 

Dossert & Co. l=======-242 West 41st Street 
New York, N. Y. FREE 

uu1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111uwUZ 

··••11111111111111111111:nTAN"DAR""'"""'"""'""'''• 

Wires, Cables, Cable Accessories 
Superior quality, economical prices 
Standard Underground CableCo. 
Boston Phlladelphla Pittsburgh Detroit 

• New York Washln:rton Chicago St. Louis 
Sa:, Francisco = 

.11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

:m11111111111111U111JllllllllllllllllllllllllllhJIIIIIITIIIIIIIIIIIIIIIIIIIIJIIJIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJlllllllllllllllllllllllfl~ 

I ~~~~~~iJ~i.~~o~~ I 
..UUIIJllllllllllllfW'''IIIIIIIIIIIIIIIITIIIIIIIIIIIIIIUIIJIIIIIIIIIIIIIIIIIIIIIIIITIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIJllmUn111111111111111i: 

r11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111"111m11111111111111111111~ 

I=§=_· Shaw5~=::~~:::~esters ' 
150 Coit St., Irvington, Newark, N. J. 

i°HlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllUlllllllllllllllr. 

The Baker 
Wood Preserving Company 

CREOSOTERS 
Washington Court House, Ohio 

Cross Ties Bridge Timbers 

Lumber Posts 

Piling 

Treated and Untreated 

If e solicit your inquiries 

Creosoting Plant located 
Washington Court House, Ohio 

On-Penna. R.R., B. & 0. R.R., D. T. & I. R.R. 

Operating Mills in Southern Ohio 

l""'"'"'"'"'"'"'"'lll"'"'"'"""""""'""'llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllln,11111111111111111111111,111,I r .............................. :~:~:~~·:;: .. ;;::::;~··1 
BARE COPPER WIRE AND CABLE -i TROLLEY WIRE I 

Reir. U.S. Pat. Office 

Incandescent Lam11 Cord 

WEATHERPROOF WIRE 
AND CABLE 

PAPER INSULATED 
UNDERGROUND CABLE 

MAGNET WIRE 

AMERICAN ELECTRICAL WORKS 
PHILLIPSDALE, R. I. 

Bo,ton, 17 6 F ederal; Chicago. 112 W. Adam, : 
Clnclnatl, T raction Bldg.; New York. I 00 East 42nd St. 

·'Tlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllli 

E 

~ 
E 

I 
I 
5 

• rpp ns a a or. ., 'Ile. ~ , . . I 
= 

Tr=id e ~fark ~ 
~1111111111111111,m111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111nm11U' 

, 
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i § 

I Amer1· can I i ~ 
1 Ra1·1 Bonds 1 
i ~ = = 

I I 
5 S 

I i r CROWN § 

i UNITED STATES § 
i TWIN TERMINAL § 
I SOLDER I 
I= TRIPLEX I 

Arc Weld and Flame Weld ! 3 

~ I_ i Send (or new = 
E e 
~ Rail Bond Boolt ; 
§ § 
E = 
§ ~ 
= = 
§ ~ 

I American Steel & Wire I 
~ CHICAGO C ~ 
~ NEW YORK ompany ~ 
§ I 
E 3 
~1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111113 

g11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m1111111111111111111111111111111111111111111111111111~ 

I ELRECO TUBULAR POLES E 

;; 

i 
I 

Lowe 
Least Ma 

INE 
Lightest Weight 

Greatest Adaptability 
eerlnc data aent on request 

ELECTRIC RAILWAY EQUIPMENT CO. 
CINCINNATI, OHIO 

NewYork Cit:,. 30 Church Street 
i111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111ii f "'"'""'"'""'""'"''"'"''"'"'"""""'"""""illlllNIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

I====- Au~!!f~~:Uals !====-= Charles N. Wood Co., Boston 
r,n1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i 

llllllllllllllfilllllllllllllllllllllllllllllltllllllll~IIIIIIIIIIIJ.!lll!lllllllllllll}lllllllllllllllllllll!.!!!!!111111111111111111111111111 

'AN ~ A' 
ANACONO 

MINING COMPANY ASS COMPANY 
way u'Min • C ;catfl. Jl. cca1 Waterbury. Con 
•Jl1i11111111UIIIIIIIIIIIIIIIIIIJlllll11lllllllllllllllllllllllllllllllllllllllllllllllUIIIIIIIIIIIIIIJIIIIIIJIIIIIIIIIIIIIIIUJIIIIUIIIIIUIIUI 

DIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIJIIIIIIIIJIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIHll,...i 

I '1r;:;;==~;;;;;==:i:~ij~i■!ii:■■•••••••" I 
i ; 

i ·~=::., -:-.-.. ~ ~=::::::;;,c~~ i 
§ ;,,,~~,.-..::~~d..;,ir.,; ~. y.~,~=~ ~ 
I c=~~~aliiii ~~~~~,.:;:; .v-~A---~ ::.---- I 

I Special Track Equipment and Layouts I 
of all kinds I THE H~r~?ct-:::rg~r. ANY i 

~IIIIIHlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll•IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUlllll!IIIIIIIIIIIIIIIIIIIIIIIIIIIIIHfftlll 

j!IIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHlllllllllllllllllllllllllllhllllllllllllllllllllllllllllllllllllllllllllJIIIIIIIIIIIIIIIIIIIIHIIHIIIIIJ: 

g i 
s BARBOUR-STOCKWELL CO. E 

roadway, Cambridgeport, Mau. 
E1tabli1bed 1858 

anufacturer1 of 

I Work for Street Railways 
Crossings, Switches and Mates 
outs and Cross Connections 

in Portable Crossovers 
Articulated Cast Manganese Cro■ainll'• 

TES PROMPTLY FURNISHED 

ilHKIHIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHllllllllllllllllllllllllllllllllllllllllllltllllllllllllllllllllllll~ 

!!,111111111111111111111111111111111111UIIUIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIJlllllllllllllllllllllllll111111111111111111111111111111111111111111111111111111111:1 I DUNDEE "A" AND "B" FRICTION TAPES I 
Great Adhesive 

Strength 
High Quality 

Long Life 
Price Right 

Write for Samp!M and Clrculan 

THE 0KON1TE Co., Passaic, N. J. 
Incorporated 1884 

Bal" OIJlce,: Nou, Yor-Allalda-Bon Froncl&co 
Aoont,: Central Electric Co., Cblca110, Ill.: Pettlngell-Andrewa 
Co.. Boaton. Ma11.; Tile F. D. Lawrence Electric Co., Ctn• 
clnnatl, Ohio; No•eltJ Electric Co., Pbllad1l1>bl1, Pa. 

ft 
llllAD£flf'Af>M, 

•a.u.S.N.T.IIHICI! 

i11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

~ U. S. ELECTRIC i I ~~!~~~:~~~~~~~..!~ I 
- United States Electric Signal Co. = 
§ West Newton, Mau. § 
l,111111111111111111111,1111111,111,111,111111111111111111111,1111111111111,11111111111111,11111111111111111111111111111,1111111111111111111,111111,1111,111111111! 

!!llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!:: 

I ;;~l~f :.t~~ i 
I p~~~~R~~D & COM~~~Aro i 
.,111111111111111111111111111m11111111?111111111111111111111111111111m1111111111111111111111111111111111111111111111111111111111111111111m1111111111111111mm 
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i § I Lorain Special Trackwork I 
i Girder Rails ~ I ------ I 
~ Electrically Welded Joints ~ 
I ---------- ~ i E 

;I= THE LORAIN STEEL COMP ANY ~==_; 
Johnstown, Pa. 

I Atlanta Chlc:&110 SalH Oflic~;~,eland New York i_;==== 
Philadelphia Plttabur,:h 

Pacific Co,ut Repr .. entatir,e: 
:Jolted States Steel Product• Company 

i Lo• An,:elea Portland San Francl1co S..ttl• § i Export Repruentatiue: ~ I United StatH Steel Products Company, New York, N. Y. ~ 

nu1111111n1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n11111111111111111111~1111111111111111111r: 

illltfflllllllllllllllllllllllllllllllJIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIUl1IIJIIIIIIIIIIIIIIIIIIIIUi llllllllllllllllllllllUIIIUIIIIIIIIIUllllli 

I SPECIALISTS I 
in the 

Design and Manufacture 
of 

Standard-Insulated-and 
Compromise Rail Joints § 

I ' _ The Rail Joint Company ! 
I 61 Broadway, New York City I 
l,m111111111111111111111u111111111111111111111111111mu11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111nm111111~ 

g111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111!, 

I Metal Safety Rail way Tie Co. I 
§ 522 North American Bldg., Philadelphia, Pa. § 
i All-metal cross ties i 
§ Types for open and closed tracks § 
E "More Rexible than wood" E 
~ See adverti1ement, l1■ ue, Sept. 29, pa,:e ·sa. ~ 
§ A1k for circular on either type. Price& upon application. § 
E'.dlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll~ 

u111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

A~;i!~;re:~s i~~,~ ... ,l&:.~~::-,y.,a I===_' 
NACH0D SIGNAL COMPANY. INC. 

LOUISVILLE. KENTUCKY. E 

• ,dlllllll11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111ftll!JIIIIIIIIIIIIUlllllllllllllllllllllllll,j 

~lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll" 
= = E E 

! ~s~::~:;e!::~:1 ::_ am ::m:0~~~e ~o=u::::r i 
= differ only In macnitude: amall orden comma.od our utmoet care = 
E &nd skill jullt aa do larc-e ordel'tl. CAMBRON QllalitJ' appllee \0 E 
~E every coil or eecment that we can make, aa well aa to every -~= 

commuta\Or we build. That's wh:r 110 many electrlc railway men 
;; rely abeoluteJy on our name. , = 
i § 
~ Cameron Electrical Mfg. Co., Ansonia, Connecticut ~ 

l,11111111111111111111111111111111111111111111111111111111111111111111111111111111,11111,111111111111111111111111111111,111111111111,1111111111111111111111111:111! 

gu111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 1111111111111111111111111111111111111111111111111~ 

High-i~~1 Track I 
SWITCHE~MA TE~FROGS-CROSSINGS 

COMPLETE LAYOUTS 
IMPROVED ANTI-KICK BIG-HEEL SWITCHES 

HARD CENTER AND MANGANESE 
CONSTRUCTION 

c 

I 
c 

I 
c 
E 
c 

I 
New York Switch & Crossing Co. ii 

I Hoboken, N. J. I 
l11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u11111111111111111111111111111ii 

!:!,llllllllllllllll1111llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllU!::: 
= = = 5 

WHARTON 
Special Trackwork 
For Street and Steam Railway. 

~ 

I 
Steel Castings Gas Cylinders 

ORIGINATORS OF 

Manganese Steel Trackwork 

WM. WHARTON JR. & CO., Inc. 
= 

I 
Easton, Pa. 
Other Plants: 

Ta;rlor-Wharloo Iron " - (lo., Tlos• SIMI " Ina c, •• 
Blab Brldso, N. J. Pbl11delphl1. Pa. 

Phlladolpb!a ~ & Madllno Co.. Pltlladelpbla. Pa. 

c 
§ 

~ = c 
§ 
= 
5 = 

I 
E 
§ 
= = 

I e = 
~ 
5 = = 

l;1111111111111111111111111111111111111111111111111111111111 1,1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111ii 

a11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m11111111111111111111111111uw1111111111111Ji 

c 

A, ,um::~ ,?m~ff:,~~~:,:~, :::,tive, , I 
snow plow, and a freight car-all in one. Big ii 

~~~:,;~ }tf ~~x I 
and freight transportation. -

The Differential trii•-' ! 
= StF~edll Car

0
hCo. I I tn ay, io = 

~-= ............ i = 
l111111111111111111111111111111111111111111111111111111111111111111,11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

l====_:""'·"B"U"Ci~"EY'E'"'"j"A"Ci"S""""'"_====I_I 
High-grade R. R. Track and Car Jacks 

! The Buckeye Jack Mfg. Co. ! 
= = = Alliance, Ohio = 
!1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111011111 1111111111111 

gm111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m111111111~ 

5 5 
ii RAMAPO AJAX CORPORATION ii 
§ Ramapo Automa~ RACOR T ee Rall § 
§ Return Switch ~ Special W ork. E I fo{~r;;•~ng '"•~- cr.:!:t~:f:n I 
§ GENERAL OFFICES: HILLBURN, NEW YORK § 
§ Chlcago New York Superior. Wls. Niairara Falls, N. Y. § 
= Canadian Ramapo Iron Wor ks, Ltd •• Nla.,:ara FaU.. Ont. = 
~11111111111111111111111111111111,111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 
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TRIBLOC 

Look £01• 
the Green I LoopGuide 

I = 

A speedy and highly efficient chain hoist. 
Built in capacities from ¼ to 20 tons. 
Write for Catalog 6-B containing com- = 
plete information. 

FORD CHAIN BLOCK CO. 
2nd and Diamond Sta., Philadelphia, Pa. 

o~:e~~P"~ft''*:rr ti!-1.!~ ~a::'n~irr::o~~anl. or 

SU4-D 

I _..,..,~ HOISTS I 
!11nm1111111111n1111111111~un1111111~;11n11111111;11,;,11111;1111111111111·,;,;7;'11,11111111~11~;~11111111u1111;11;·111,111111111111111111111111111111111fi 

"11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m111111111111111111111111111111111111111111111111111111111111mnmHIIIIIIIIIIIIHllllllllllllll11Hln1t11111111111111111m111111111111111HntHIH"5 

THE BABCOCK & WILCOX COMPANY 
85 LIBERTY STREET, NEW YORK 

Builders since 1868 of 
Water Tube Boilers 
of continuing reliability 

Makers of Steam Superheaters 
since 1898 and of Chain Grate 
Stokers since 1893 

I liltit::~~:W• =~;:- tiltjj~:::""' I 
BoNOLULU. H. T .• Castle & Cooke Buildin11: SAN JUAN, PoRTO Rlco, Royal Bank BuilduU' -

~ PORTLAND, ORE., 805 Gasco Building ~ 
'iu11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111iu111111111111111111111111111111111111111111111111111111111111111111111111m111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111mn1111n~ 

r•111111111111111111111111n11m11111111u11111111111111111m111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111nn111n1111 

i FOSTER SUPERHEATERS 1
1 

i A necessity for turbine protection, engine cylinder economy and utilization of superheat for all its benefits 

e POWER SPECIALTY COMPANY, 111 BROADWAY, NEW YORK 
Lnrn1111111111•1nnn11;111n11111111111n1111••11111111111111111m1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111•11111111111111n11111111111111111111111111111111111111111n1111m11111"""' 

r Boston Philadelphia Pltt.aburirb Kansas City Dallas Chicniro San Frnnciaco London. E~. 

!JIIIIIIIIIIIIIIIIIIIIIIIIIDUlllllllllllllhlllllllllllllllllllllllfllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllJIIIII~ 

I fl · i 
! Electrical Machinery, Steam Turbines, Steam Engines, j . I Condensers, Gas and A?ril e!:t!:e•, Air Compreaaors, I 
':111111111111111111111111111111111111111111111111111111111Ulll111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i 

~L:WABTFiL-i'~'C'O'M'PANjl 
I Sor, Jlanufoctur~r, = 
I "HONEYCOMB" AND ''BOUND l'l!fr'' VENTILATOM ii 

i 
for Monitor and Arch Roof Cars. and all classe,, of buildln.-.: i 

•lao ELECTRIC TBER!IIOMETEB CONTROL ii 
of Car 'i'emperatUN!tl. ii I Hl•l~l West 22d St. lf'nt• for 1328 BroadwaT ii i Chlearo, Ill, Catolo111u New York. N. Y. ~ 

.. n11n111111111111111111111111111111111111~11111111111n11111111111111111111111111111111tr11111111111n11111111111111111111111•111111111111111111111u11111111111ur 
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j International 

Type R -10 

Registers 
Made in various types and sizes 
to meet the requirements of 
service on street and city system. 
Complete line of registers, 
counters and car fittings. 
Exclusive 
HEEREN 

selling a g c n ts for 
ENAMEL BADGES. 

The International Register Co. 
15 South Throop Street, Chicago, Illinoi.a 

~m1111 11111111111111m111111111m1111111111111111111111111111111m 11111111111111111111111111m11111111111111111111111111mm1111111111111111111111111111111F. 

1111111111•11111111111111111111111111111111111111111111111 .. 111111111111111111111111111111111•111111111111111111 .. 11111111111 .. 1111111111111•111111111111111111111•1 

- CLEVELAND -! f AR:lw!sOXES I 
~ Fit the Fare and ~ 

I :::~(~;;~;;:~~~:::::: I 
~ Canadian Cleveland Fare Box Co., Ltd. ~ 

1 1111111111 .. 111•11111 ...... 1111111111111111111111111 .. 111 ........ 1111111111 .. 111 .. 11111:,~::,~,::,: .. ~.~.:,:::,: .... 1111111111111111111111111111111111 

r ~ ~~·······••11•11••••m11•111•11••··••11•••11g 

==~=========_ of preeeed S~~~~ ~~t.!l of P&88enirer Service. Rattan for cover!nc aeate and for 
snow sweepers. 

HEYWOOD-WAKEFIELD CO. 
Factory at Wakefield. Mess. 

omc .. at New York, Chlca10, Ban l'ranclaco 
i:i111 11111111111111111m1,111111n11111111111111n111111111111111111111111111111111111111111111111111u1111111111111111111111111111111111111111111111111111111111111r. 

gn11111111111111111111111111111111111111111111111111111111111111111111111111111111r111111111111111111111111111111111111m11111111111111111111111111111111111111uf 

~ ~1!!!1}flili;:] Gets Every Fare ~ 
I PEREY TURNSTILES 

~-i===:_ Uae ~~pm~~:ree~;:~~ _. 
P erey Manufacturing Co., Inc. 

30 Church Street, New York City 
) tt1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111r 

i111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u1111111111111111111111111111111111111111111111111111! 

!=j-' G_;:;~~~~l~~~pLia l=_-

Officea: New York, Chicago, St. Louis, Wechington, San Francieco 
~1111111111 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u111111?. 

:.111111111 1111111111111111111111111111111111111111111111111111111111111111111111111111i1111111111111111111111111111111111nm1111111111111111111111Jd1lltnlllllf!i 

I ~numum~ Car Heating and Ventilation i , ~l~qJ§~ ~ . ., ,, ......... ~·-· .... ,.,,. -· , § :::: ~ settle without delay. We can show you how § 
§ = E to take care of both, with one equipment. § 
§ = c: Now la the time to cet your care read7 for § 
§ S S next winter. Write for detalle. § 

I ~ · E The Peter ~mith Heater ~om~any ! 
§ ?1111.DilJfn.l\'- 6209 Hamilton Ave., Detroit, Mich. § 

~11rrrr11n111t11nm11t1111111m111111111111111n1111111111111111111111u11111n11111111n11111u111111111111111mm11111111111111111111111111111111u1111111E 

!!'111111111Hlllllltfllllllllllllllllllllllllllllff11Jllllllflllllllllllllllllll1111111111111111111111111111111111111111111111111Ulllllllllllllllllllfllflllll ll1111• 

= ...... ,,:■-:■-:--· . 

! Ohmer Indicating and j 
i .,,~=:~:~: .. ~~:~ u~=:~~:r:,., 
~ either for city or interurban service. 

I=_ The operation is quick and snappy. Each fare is 
clearly indicated and a correct printed record made 

= 

I ~h:er Fare Registers offer the only means of placing 

'===- ~~:;i: o; ~;lu;l;~;;;;;<$ ~;: 
Dayton, Ohio 

~IIHltlllllllllllllllllllltHIHIHtlllflllllfltffllllllllttlllttllllltlllllfllllfllltllllltllllllltlHIIOIIIIIIIIIIIJlflllllltffJlllll!lllllllflllltttlllfllllllii 

1 11NIHIIIIHIIIIIIIHIIIIIIIIIIHIIIIIHIIIIH1111tlllllttlllllltflltlttllllllllllll1111HlllllllllllllllllllllllllllllllllllllllllllllllllllllltllllllHUIJH~ 

m~enf•,. C:om~any Conduc,o,, Direct . ~ 
r \ Automatic § 

Registration ~ 
By the § 

Passengers I==== 

Rooke Automatic 
Register Co. 

Providence, R. I. ~ 
.111111111111111111111111111111111111111111111111111111111111111111111111111111111111uu1u111111111111m11111111111111111111m111111111111111111111111m11111'i: 

!HlllllllllllllltlllllJIIJIIIIIJIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUllllllllllllllllllllllllllllllm.:: 

§ TDJC BEST T&USS PLANlt ELEOTRJO D.EATEB EVER PRODUCED g 

I No. I 

! .. ':!.': .• ~~~.::.~!~~ .. ~.-~'.=~~.~ .. ~; ... =~:.~.~-ti 
~11111111111111111111u111111111111111111111111111111111111111111111111111111111111111111111111111111111111111,1111111111111111111111111111111111111111111111111111E 

I ■ :~t~~~~~~:;~:: I 
~1111111111111111111111111111111111nn111111111lli:IIIIIIIIIIIIIIIIIJIIIIIIJIIIIIJllllllllllllll1JlllllnJIIIIIIIIIIIIIIIIIIIIIIIIIIUllllllllltlllllllllllllllll°n 

The Most Successful Men in the Electric Railway 
Industry read the 

ELECTRIC RAILWAY JOURNAL 

Every Weck 
= 
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The Kalamazoo Trolley Wheels 
nave always been made of en-
tirely new metal, which accounts 
for their long life WITHOUT 
INJURY TO THE WIRE. Do 
not be misled by statements of 
large mileage, because a wheel 
that will run too long will dam• 
age the wire. If our catalogue 
docs not show the style you 
need, write us-the LARGEST 
EXCLUSIVE TROLLEY 
WHEEL MAKERS IN THE 
WORLD. 

THE STAR BRASS WORKS 
= KALAMAZOO, MICH., U. S. A. = 
ffi:1t1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJl""'"1IJIIIIIIIIIIIIII~ 

g11u11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

I SHOCKS I 
I have little effect on i 
I AJAX i 
; CHECK PLATES ! 
§ because ~ 
§ the1e plates are made from = 
~ Ajax Perfecto Bronze 
5 
§ The stf'onzest and toughut metal on the market. They wm bend 
§ before they will break and gi&11 longest possibl• nroiee, 

; The Ajax Metal Company 
§ Established I 880 

§ Philadelphia, Pa. ii 
~ NEW YORK cmCAGO BOSTON CLEVELAND ~ 
~111111111111111111111111111n11111nnm111111111111111111n1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111ni 

~IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIRIIIIIIIIIIIIIUIIIIHIIIIIIIIIIIIIIIIIIIHIIIIIIIIHIIIIIIIHllllllllll1~ 

§ B. A. He1em1n. Jr., President Cb■rlet C. Castle, Flnt Vloe-Proaldont § 
§ Harold A. Hegeman. Vlce-Prealdent, Treaa. and Actln1 Seo'J § 
;; w. C. Llocoln, Manager s,1 .. and Eoslooerlns 5 

; National Railway Appliance Co. ; 
~ Grand Central Terminal, 452 Lexington Ave., Cor. 45th St~ N. Y. ~ 

§ BRANCH OFFICES: § 
§ Munaey Bilk •• Waahlnarton. D. C.; I 00 Bo1l1ton St., Booton. M111.; Heaeman• § 
§ C11tle Corpor1tlon, Rallw17 Exchange Bick •• Chicago, 111. § 

!- RAILWAY SUPPLIES i 
, § Toel Steel Gean and Plnlona Power Savin,: and ~on § 

§ Plttsblll"l'h For:e & Iron Co.'• 111 etera . § 
;;: . Prod nets Fort Pill Sprln,; & lilt,:. Oo., 5 
§ Anglo-Am...i.can Varnlsh (Jo., Sprlnp § 
§ Varnish""• Enamel1, ete, C-H E!eetrle Heaters § 
§ Natiooal lland Hold• Garland Ventilaton i;; = Drew Line lllaterlaJ & Railway E-Z Car Control Corp, SafetT = 
§ Specialties Device• § 
§ Genesco Paint Olis Lind Aluminum Field Colh § 
§ Tnmatlle Car Corporation-Turn• Flaxllnnm Insulation § 
§ 1t11.. National Safety Car Equipment § 
§ Eeooom7 Eleetrlo Devieea Co. Co.', One-Man Safety Can s 
~n1111111111111111111111111111m11111111111111111111!17.~.~.:i~~ll::.~.,!~~=IJIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIUIIIIIII' 

§IIUIIIIIIIIIIIIIIIJlllllllllllllllllllllllll:lllllllllllllllltllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllli 

I .....,......,,, ,,__... STUCKI I 
I SIDE I 
I BEARINGS i 
§ A, STUCKI CO. § 
§ Olh•r Bids, l! 
§ Plttabursh. P.. l! 
~ F 
~1111111111111111111111111111111111111111111111111111111111111111111111111111111111r11111111111111111111111m1111111111111111u1111111111111111111111111111111111,; 

e11111111111111111111111111111111111111111111111111111111111111111111111n111111111111111111111111111111111111111111111111111111,111111111111111111111111111111111 .. , ;NL VENTILATORS; 
§ • !or Electric Rallwa,s and ll:otor Buses. § 
§ Unexcelled for noU!a.Uon and a.ppeuance. § 
§ lf'rU, ,.,. ,._ cctaloir•• § 

~ THE NICHOLS='LINTERN COMPANY ~ 
§ 7960 Lorain Ave., Cleveland, Ohio § 
E N-L Produau _, _ _. Md ,old .., Oeu>dc h • 3 
§ Ral!wa,- and Powtor ~eerln,: Corpora.tton, Ltd. 5 
§ 133 Eutorn AYOoue, Toronto, Ont.arlo ~ 
.f.'11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

:!llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJl 

I Waterproofed Trolley Cord I 

Is the finest cord that science and skill can produce. 
It■ wearing qualities arc unsurpassed. 

FOR POSITIVE SATISFACTION ORDER 
SILVER LAKE 

If you arc not familiar with the quality you will be 
1urpri1cd at its ENDURANCE and ECONOMY. 

Sold by Net WeiKhts and Full LenKth. 

. SILVER LAKE COMPANY 
Manufacturers ol bell, sitlJlal and other eords. 

~ Newtonville, Mauachu1ett1 ~ 
ij111,1111111111111111111111111111111111111111111111111111111111111111111111111u1111111111m1111111111111111111111111111111111111111111111111111111111111111111111ii 

~1111111111111111111111111111111111111111111111111111111111111-..111111111111111111111111111111111111111111111111111111n11111111111111m11111111111111111111111111r 

I Advertisements for the ! 
Searchlight 

Can be received at the New 
York Office of Electric 

Railway Journal 
until 10 a. m. 

!!flrllllllllllllllllllllllllllUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIJIIIJlllllllllllllllli 

§ SAMSON SPOT WATERPROOFED TROLLEY CORD § i . '.:ll!lll!El""';'~I I 
§ Trade Mark Reir. U. S. P1L O!r. g 
§ Made of extra qua.llty stock firmly braided and smoothly finished. § 
;;: Carefully inapected and guaranteed free from fiawa. iii 
§ Samplea and lnformatloo gladly sent. i 
~ SAMSON CORDAGE WORKS, BOSTON, MASS. = 
~IHIIIIIIIIIIIIIIIIIIIIIIIUIJIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIJlt!JIIIII~ 

•"""'111111111111111111111mm11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m~ 

I 'CARNEGIE' I 
i1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m111111J 
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SEA~GBllJIGHT SECTI 
USED EQUIPMENT C& NEW-BUSINESS OPPORTUNITIES 

UNDISPLAYED-RATE P~l\ WORD: 
, .. m ... , w ... ,.... • -ti • -ti. mlnllAUDI 

n eenu an lnaerUan. PtJable 111 1dnnce. 
l'wllloN v-, and all other duatftratton•. 

8 ••• a -.I, minimum eharr• u. o. 
,.,.,_,. ti- - a line an IIIHr\lan. 

POSITIONS VA CANT 

ROADMASTER wanted for electric road In 
the East. l\lust be thoroughly efficient 
In the handling of material and labor and 
competent In the maintenance of city and 
Interurban track. State experience, salary 
expected and when available. P-622, 
Elec. Ry. Journal, 10th Ave. at 36th St., 
New York. 

SHOP foreman wanted to take charge of 
car shop on Interurban llne operating ten 
cars. State experience and salary ex­
pected. P-621, Elec. Ry, Journal, 10th 
Ave. at 36th St., New York. 

POSITIONS WANTED 

.ELECTRIC arc welder, experienced In joint 
welding, bonding and surface work. Can 
furnish good references. Open for Im­
mediate employment. PW-618, Elec. Ry. 
Journal, Leader-News Bldg., Cleveland, 
Ohio. 

ELECTRIC freight; position wanted by 
American man with eight years' experi­
ence In all positions. Fully capable of 
taking charge. Age 45. At liberty Jan. 
1st. P\V-624, Elec. Ry. Journal, 10th 
Ave. at 36th St., New York. · 

ENGINEER or equipment, technlcal gradu­
ate, with several years' experience. P\V-
623, Elec. Ry. Journal, Old Colony Bldg., 
Chicago, Ill. 

MR. MANAGER, are you In the field for a 
superintendent of transportation? Ir so, 
you should reallze that practlcal experi­
ence Is an Important factor In the suc­
cessful handllng ot this department. The 
writer of this ad has a proven successful 
record of nineteen years on city, sub­
urban and Interurban properties and can 
furnish high grade refeernces as to char­
acter and ability to get results on any 
property regardless of size or condition 
of same; at present with large property; 
personal reasons for making a change. 
PW-617, Elec. Ry. Journal, Real Estate 
Trust Bldg., Phlla., Pa. 

L'!FOJUfATION: DISl'I..A YEl}--RATJ-: l'EJ\ !SCH: 

Bez K•mfH-r• In tare or any of our offll'b 
<GUIii 10 word• addltlonal In undisplayed od1. 

Dlno11111 ot 10 91- If one payment ts mad, In 
advance tor fnur l"Ollseeut.lve lonrtlma of 
undl1pla,ed ads IDOi Jncludtnr propooalo). 

POSITIONS WANTED 

WANTED position by master mechanic, 18 
years' electrlc rallway maintenance, re­
bulldlng cars, track, trolley and rewind­
Ing armatures. Best or reference. PW-
620, Elec. Ry. Journal, Old Colony Bldg., 
Chicago, Ill. 

IHlflllllllllhHllllllllll,IIHlfllHIHIHIHIIIIHllllflllll,lllllflHIIHIIIIIIIIIIHIIIIIIHHIIIIII~ 

:~;!;J!;:.~;~ I 
• IIIHHIHIIIIHHIIHIIIUIIIHHllflHIIHIHIHIIIHIHUUn1111n1n1nnunu11nn1111n1111u1ii 

!====: ····~:·::···:~·::;~: ·l~:::~~ ............................ . 
SO-Controllers, K-28-B; K-12. 
35-B-2 Compressors, 

===! ELECTRIC EQUIPMENT CO, 
Commonwealth Bldg-., Phlladelphla, Pa.. 

:. IIIIUIIIIIHHIHIIIIUIIIIIIIIHllfllfllllUHIUl AIIIIIIIIIIIIIUIIIIIMIHUIUIUIHIIHH1HIIH1, 

IIIIIIIIIIUIHIIHIIIIHIIIIIIIIIIIIIUIIIIHIHIIIIIIIIIIIIIIIIIIIIIUIIIUIIIIIHIHIIIIHIIHHIII 1 

A 

"Searchlight" 
Ad 

Costs Little 
and is 

i 

1 
Quick Acting,,., j 

:0.11111111u11111n11111n11111111n11nn1n11n1n111111unr11111n1111n1nu11111n1nn11111nn1n1h" 

I to 3 1nches .............. 1~-~0 an fach 
4 to i ln<:hes.. • • . • • . • • . . . • -1. 3 n an 1nch 
~ to H lnchea ..••. : •.•••.•. 4. 10 an Inch 
Ratt:< tor larger IP'Jet:t. oryHrb·ntftl.oprequt11t. 
.tr.. adon1Wing t,U", ls m~a,ured VHUttllY nn 

C'nt, column. S t'Olumna-3_0 lneht1--to • ,..l(e. 

l!:.R..J. 

:,1111111111111u1111111uun111111111111111111111111111111111111111111111111111111111111u1u1un1111111~ 

,_~2:;:~i;if ~:;J 
CIIIIIIIIHIIIIIIIIIIIIIIIIIIIIUIUIIIIUIIIIIIIIIIIIIIIIIIIMIIIIIIUIIIIIIIIUIIIIUIIIIIIIUUIIIIUII • 

! SNOWPLOW 
§ 1-Double truck express car with snow 
E plow enda. Operated by air. BrllJ I truck. Complete equipment overhauled. 

~ TRANSIT EQUIP?tlENT CO •. 
j 501 Fifth Ave., New York 
~IIIIIIIIIIIIIIIIIIIIIIIIUIIIUIUIUIUIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIUUIIIIIIIIIIIIIIIIIC' 
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FOR SALE 

320 LEWIS & FOWLER 

FARE REGISTERS 
FS-026, Electric Railway Journal 

10th Ave. at 36th St., New York City. 
1111111111111111111111111111111111u11n1111111111111111111111111111111111111m111111m1111111111u1111 

r•11111111111111111111111111n1111111u111111111111111111111111111n1111111111111111r111111111111111111111· 

I 5 ;~DERs I 
Wi~l~l~:'.!~:,::::::~:~:-~es. I 

10th Ave. at 36th St., New York, N. Y. • 
IIUMlllllllllhllllllllllllUIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIHllllllllllllllt ~ 

11111111111111111111111111111111111111111111111111111111111111111111111111111111u1111u11111111111111111111111n11m111111n111n1111u1111111111111HUIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIUIIIIIIJIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIHIIIIIIUIIIIIIIIIIIIIIHlllllri 

Used One-Man Birney Safety Cars ! 
IMMEDIATE DELIVERY 

Operated about 40,000 miles or less than 2 
years. Excellent condition. \Vrite or wire 
for complete spec"ifications and prices. 
Only a limited number rem•aining. 

I '--------'-----==:.....:::-=====::........:.-=-..:.......=.i '"~~~;~UJ,\~! ;.~~.~~il!, I 
~ i 
~111111111111111111111111111n11111111111111111111n11111111111111111111111111111111111111111111111111m11111111111111m1111111m1111111111111m1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 1111111111111111111111111 1
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Advertising, Slreet Car 
Collier, Inc., Barron G. 

Air Receivers & Aftercoolers 
Ingersoll-Rand Co. 

Anchors, Goy 
Elcc. Service Suppllee Co. 
Ohio Brass Co. 
Westinghouse E. & M. Co. 

Armature ShJp Tools 
Elec. Service Supplies Co. 

Autom .. tlc Return Switch 
St,.nds 

Ramapo Ajax Corp. 

Automatic s .. fety Switch 
Staods 

:i.tamapo Ajax Corp. 

~':is Car Truck Co. 
81. Louis Car Co. 

Axles, Car Wheel 
Bemis Car Truck Co. 
Brill Co., The J. G. 
Carnegie Steel Co. 
Westinghouse E. & M. Co. 

Babbitt Meta.I 
Ajax Metal Co. 

B:;f;,e:i s~~~!u~~;;ues Co. 
International Register Co., 

The 
Bearings "nd Bearing Metals 

Ajax Metal Co. 
Bemis Car Truck Co. 
General Electric Co. 
Gilbert & Sons B. F. Co., A. 
St. Louis Car Co. 
Westinghouse E. & M. Co. 

Be .. rlngs, Center "nd Boiler 

B~i~in Locomotive Works 
Stucki Co., A. 

Bells and Gongs 

~tJ~oH~st~h~a:-H~atl'g Co. 
Elec. Service Supplies Co. 
&t. Louis Car Co. 

Boilers 
Babcock & Wilcox Co. 

Book Publishers 
McGraw-Hill Book Co., Inc. 

Bonding Apparatus 
Amer. Steel & Wire Co. 
Elec. Service Supplies Co. 
Ohio Brass Co. 
Railway Track-work Co. 

Bonds, n .. 11 
Amer. Steel & Wire Co. 
Elec. Service Supplies Co. 
General Electric Co. 
Ohio Brass Co. 
Railway Track-work Co. 
Westinghouse E. & M. Co. 

Brackets and Cross Arms 
(See .. iso Poles. Tlee, 
Posis, Etc.) 

Elec. Ry. Equipment Co. 
Elec. Service Supplies Co. 
Hubbard & Co. 
Ohio Brass Co. 

Brake Adjusters 
National Ry. Appliance Co 
Westinghouse Tr. Br. Co. 

Brake Shoes 
Amer. Br. Shoe & Fdy. Co, 
Barbour-Stockwell Co. 
Bemis Car Truck Co. 
Brill Co., The J. G. 
St. Louis Car Co. 

Brakes, Brake Systems and 
Brake P"rts 

All1s-Chalmers Mfg. Co. 
Bemis Car Truck Co. 
Brill Co., The J. G. 
General Electric Co. 
National Brake Co. 
St. Louis Car Co. 
Westinghouse Tr. Br. Co. 

Brushes, Carbon 
General Electric Co. 
Jeandron. W. J. 
Le Carbone Co. 
U. S. Graphite Co. 
Westinghouse E. & M. Co. 

Brushes, Graphite 
U. S. Graphite Co. 

Brush Holders 
Andorsou Mfg. Co., A. & 
J.M. 

Brushss, Wire, Pneumatic 
Ingersoll-Rand Co. 

Bn•e•, lllotor 
Brill Co .• The J. G. 
St.. Louis Car Co. 

ELECTRIC RAILWAY JOURNAL 

WHAT AND WHERE TO BUY 
Equipment, Apparatus and Supplies Used by the Electric Railway Industry with 

Names of Manufacturers and Distributors Advertising in this Issue 

Bushings, Case Hardened and 
l\Janganese 

Bemis Car Truck Co. 
Brill Co .• The J. G. 
St. Louis Car Co. 

Cables. (See Wires and 
Cables.) 

Cambric Tapes, yellow and 
black varnished 

Irvington Varnish & Ins. Co, 
Carbon Brushes (See Brushes, 

Carbon) 
Cars, Dump 

Differential Steel Car Co. 
St. Louis Car Co. 

Car Lighting Fixture• 
Elec. Service Supplies Co. 

Car Panel Safety Swltchee 
Consolidated Car Heatl'g Co. 
Westinghouse E. & M. Co. 

Ca.rs, Passenger, Freight, Ex• 
press, etc. 

Amer. Car Co. 
Brill Co., The J. G. 
Kuhlman Car Co., G. C. 
McGuire-Cummlngs Mfg. Co. 
National Ry. Appliance Co. 
St. Louis Car Co. 
Wason Mfg. Co. 

Cars, Gas, Rall 
St. Louis Car Co. 

C"rs, Second Hand 

~Y!~i~~0
'e{u1!inent Co. 

Transit Equipment Co. 
Cars, Self-Propelled 

General Electric Co. 
Car Signal System 

Fahnestock Elect. Co. 
Castings, Brass, Composition 

or Copper 
Ajax Metal Co. 
Anderson Mfg. Co., A. & 
J.M. 

Castings. Gray Iron and Steel 
Bemis Car Truck Co. 
St. Louis Car Co. 

Castings, 111 .. 11e .. ble and Brass 
Amer. Br. Shoe & Fdy. Co. 
Bemis Car Truck Co. 
St. Louis Car Co. 

Catchers and Retrievers, 
Trolley 

Elec. Service Supplies Co. 
Ohio Brass Co. 
Wood Co .. Chas. N. 

Caten .. ry Construction 
Archbold-Brady Co. 

Change Carriers 
Cleveland Fare Box Co. 

Circuit-Breakers 
General Electric Co. 
Westinghouse E. & M. Co. 

Clamps and Connectors for 
Wires and Cables 

Anderson Mfg. Co., A. & 
J.M. 

Dossert & Co. 
Elec. Ry. Equipment Co. 
Elec. Ry. Improvement Co. 
Elec. Service Supplies Co. 
(;l'eneral Electric Co. 
Hubbard & Co. 
Ohio Brass Co. 
Westinghouse E. & M. Co. 

Clo .. ners and Scr .. pers Track 
(See also Snow-Plows, 
Sweepers "nd Brooms) 

Brill Co., The J. G. 
St. Louis Car Co. 

Clusters and Sockets 
General Electric Co. 

Coal "nd Ash Handling (See 
Conveying and Hoisting 
lllachlnery) 

Coll Banding and Winding 
lllachlnes 

Elec. Service Suppllee Co. 
Coils Armature nnd Field 

General Electric Co. 
Westinghouse E. & M. Co. 

Coils, Choke and Kicking 
Elec. Service Supplies Co. 
General Electric Co. 
Westinghouse E. & M. Co. 

Coln Counting llfachlnes 
Cleveland Fare Box Co. 
Intern'! Register Co. 

Coln Sortln11: lllachlnet1 
Cleveland Fare Box Co. 

Colo wr .. ppers 
Cleveland Fare Box Co. 

Commutator Blotters 
Elec. Service Supplies Co. 
General Electric Co. 
Westinghouse E. & M. Co. 

Commutator Truing Devices 
General Electric Co. 

Commutators or Parts 
Cameron Elec'I Mfg. Co. 
General Electric Co. 
Westinghouse E. & M. Co. 

Compressors, Air 
Allis-Chalmers Mfg. Co. 
General Electric Co. 
Ingersoll-Rand Co. 
Westinghouse Tr. Br. Co. 

Compressors, Air Portable 
Ingersoll-Rand Co. 

Condensers 
Allis-Chalmers Mfg. Co. 
General Electric Co. 
Ingersoll-Rand Co. 
Westinghouse E. & M. Co. 

Condenser p,.pers 
Irvington Varnish & Ins. Co. 

Connectors, Solderless 
Dossert & Co. 
Westinghouse E. & M. Co. 

Connectors, Trailer c .. r 
Consolidated Car Heat. Co. 
Elec. Service Suppllee Co. 
Ohio Braae Co. 

Controllers or P .. rts 
Allis-Chalmers Mfg. Co. 
General Electric Co. 
Westinghouse E. & M. Co. 

Controller Regulators 
Elec. Service Supplies Co. 

Controlling Systems 
Gi!neral Electric Co. 
Westinghouse E. & M. Co. 

Converters, Rotary 
Allis-Chalmers Mfg. Co. 
General Electric Co. 
Westinghouse E. & M. Co. 

Copper Wire 
Anaconda Copper Mining Co. 

Cord, Bell, Trolley, Register 
Brill Co., The J. G. 
Elec. Service Supplies Co. 
Internat'I Register Co., The 
Roebllng's Sons Co., John A. 
St. Louis Car Co. 
Samson Cordage Works 
&liver Lake Co. 

Cord Connectors and Couplers 
Elec. Service Supplies Co. 
Samson Cordage Works 
Wood Co., Chas. N. 

CnnpJers, Car 
Brill Co., The J. G. 
Ohio Brass Co. 
St. Louis Car Co. 

Westinghouse Tr. Br. Co. 
0r .. n .. 

Allis-Chalmers M'fg. Co. 
Cross Arms (See Brackets) 
Crossing Foundations 
International Steel Tie Co. 

Crossing, Frog & Switch 
Ramapo Ajax Corp. 
Wharton, Jr., & Co., Wm. 

Crossing, l\fang,.nese 
Ramapo Ajax Corp. 

Crossings 
Ramapo Ajax Corp. 

Crossings, Trnck (See Track, 
Special Work) 

Crossings, Trolley 
Ohio Brass Co. 

1urtains and Curt"ln Fixtures 
Brill Co., The J. G. 
Elec. Service Supplies Co. 
Morton Mfg. Co. 
St. Louis Car Co. 

De,.Jer's lllachlnery 
Elec. Equipment Co. 
Toledo & Indiana R.R. Co. 
Transit Equip. Co. 
Zelnicker Supply Co., 

Walter A. 
Der .. lling Devlees (See also 

Track Work) 
])t,r,.lling Switches 

Ramapo Ajax Corp. 
Destln .. tlon Signs 

Elec. Service Supplies Co 
Detective Service 

Wish-Service, P. Edward 
Door Oper .. tlng Devices 

~r~~r~f·E~i1~· c~: 
Hale & Kilburn Co. 
St. Louis Car Co. 

Doors & Door Fixtures 
Brill Co., The J. G. 
Consolidated Car Heatl'g Co. 
General Electric Co. 
Nat'! Pneumatic Co., Inc. 

Doon, Folding Vestibule 
Nat'! Pneumatic Co., Inc. 
Safety Car Devices Co. 

Drllls, Rock 
Ingersoll-Rand Co. 

Drills, Track 
Amer. Steel & Wire Co. 
Elec. Service Supplies Co. 
Ingersoll-Rand Co. 
Ohio Brass Co. 

Dryers, Sand 
Elec. Service Supplies Co. 

Ears 
Ohio Brass Co. 

Electrical Wires and Cab lee 
Amer. Electrical Works 
Amer. Steel & Wire Co. 
Roebllng's Sons & Co., J, A. 

Electric Grinders 
Railway Track-work Co. 

Electrodes. Carbon , 
Railway Track-work Co. 

Electrodes, Steel 
Railway Track-work Co. 

Enamels 
Beckwith-Chandler Co. 

Engineers, Consultlni:-, Con• 
trac:tlng and Operating 

Allison & Co., J. S. 
Archbold-Brady Co. 
Arnold Co., The 
Beeler, John A. 
Bibbins, J. Rowland 
Buchanan & Lay Corp. 
Day & Zimmerman, Inc. 
Drum & Co., A. L. 
Ford, Bacon & Davis 
Hemphill & Wells 
Holst, Engelhardt W. 
Jackson. Walter 
Kelly Cooke & Co. 

~~so~~~ Japp. Brinkerhoff 
& Douglas 

Richey, Albert S. 
Sanderson & Porter 
Sangster & Co., A. 
Stevens & Wood 
Stone & Webster 
White Eni:. Corp., The J. G. 
Wortham. Edwin 

Englo.,,., Gas, Oil or Steam 
Allis-Chalmers Mfg. Co. 
Ingersoll-Rand Co. 
Westinghouse E. & M. Co. 

Fare Boxes 
Cleveland Fare Box Co. 
Nat'I Ry. Appliance Co. 

Fences, \\?oven "'ire and 
!Fence Posts 

Amer. Steel & Wire Co. 
Fenders and 'Wheel Guards 

Brill Co., The J. G. 
.Consolidated Car Fender Co. 
Elec. Service Supplies Co. 
St. Louis Car Co. 

Fibre and Fibre Tubing 
Westinghouse E. & M. Co. 

Field Coils (See Coils) 
Fiani:-eway Guards. Steel 

Go<lwln Co., Inc., W. S. 
Forgings 

Carnegie Steel Co. 
Frogs & Crossings, Tee Rall 

Ramapo Ajax Corp. 
Frogs, Track (See Track 

Work) 
Froi:-s, Trolley 

Ohio Brass Co. 
Furnncee, Eloo 

Pittsburgh E1ec. FUI'nace 
Corp. 

Fuses and Fuse Boxes. 
Consolidated Car Heatl'g Co. 
General Electric Co. 
Westinghouse E. & M. Co. 

Fuses, Refillable 
General Electric Co. 

Gaskets 
Power Specialty Co. 
Westinghouse Tr. Br. Co. 

Gas-Electric Cnrs 
General Elec. Co.· 
Westinghouse E, & M. Co. 

Ga.teis, Car 
Brill Co., The J. G. 
St. Louis Car Co. 

Gear Blnnks 
Carnegie &tee! Co. 

Gear Cases 
Ch11Jlngworth Mfg. Co. 
Elec. Service Supplies Co. 
Westinghouse E. & M. Co. 

Oears and Pinions 
Bemis Car Truck Co. 
Bethlehem Steel Co. 
Elec. Service Suppliee Co. 
General Electric Co. 

• Nat'! Ry. Appliance Co. 
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Nuttall Co., R. D. 
Tool Steel Gear & Pinion 

Co. 
Gener .. Ung Sets, Gas-Eleclrie 

General Electric Co. · 
Geo era tors 

Allis-Chalmers Mfg. Co. 
General Electric Co. 
Westinghouse E. & M. Co. 

Girder Rails 
Lorain Steel Co. 

Gong (See Bells and Gong•► 
Greases (See Lubricant■) . 
Grinders and Grind. Supplle& 

Railway Track-work Co. 
Grinders, Portable 

Railway Track-work Co. 
Grinders, Portable Eleetrle 

Railway Track-work Co. 
Grinding Brick• and Wheele 

Railway Track-work Co. 
Guard R"ll Clamp• 

Ramapo Ajax Corp. 
Guard Ralls, Tee Ball & 

llf"ng,.nese 
Ramapo Ajax Corp. 

Guarde, Trolley 
Elec. Service Supplies Co. 
Ohio Brass Co. 

Hammen, Pneum .. ue 
Ingersoll-Rand Co. 

HarJ)S, Trolley 
Anderson Mfg. Co., A.&J.M'. 
Elec. Service Supplies Co. 
Nuttall Co., R. D. 
Star Brass Works 
Thornton Trolley Wheel Co-. 

Deadtlghts 
Elec. Service Supplies Co. 
General Electric Co. 
Ohio BrWls Co. 
St. Louis Car Co. 

HeatMs, c .. r (Electric) 
Consolidated Car Heati'g Co. 
Gold Car Heat. & Ltg. Co. 
Nat'l Ry. Appliance Co., P. 
Smith Heater Co., Peter 

Helmets-'Weldlng 
Railway Track-work Co. 

Heaters, Car, Hot Air and 
Water 

Elec. Service Supplies Co. 
Smith Heater Co., Peter 

Ilolsls and Lifts 
Ford Chain Clock Co. 

llolsts, Portable 
Ingersoll-Rand Co. 

Hydraulic l\lachlnery 
Allis-Chalmers Mfg. Co. 

lndkRtlni:- Signals 
Oskel Equipment Co. 

Instruments l\feasuriog, Teet~ 
Ing and Recording 

Elec. Service Supplies Co. 
Gi!neral Electric Co. 
Westinghouse E. & M. Co 

Insul .. ting Cloth, p,.per "nd 
Tape 

General Electric Co. 
Irvington Varnish & Ins. Co. 
Okonite Co. 
Stand. Underground Cable 

Co. 
Westinghouse E. & M. Co. 

Insulating Silk 
Irvington Varnish & Ins. Co. 

Insulating Varnishes 
Irvington Varnish & Ins. Co. 

lnsulRtlon (See also Paints) 
Electric Ry. Equipment Co. 
Elee. Service Supplies Co. 
General Electric Co. 
Irvington Varnish & Ins. Co. 
Okonite Co. • 
Westinghouse E. & M. Co. 

Insulators (See also Line 
lllaterlnls) 

Elec. Ry. Equipment Co. 
Elec. Service Supplies Co. 
General Electric Co. 
Irvington Varnish & Ins. Co. 
Ohio Brass Co. 
Westinghouse E. & M. Co. 

Insul .. tor Pin• 
Elec. Soervice Supplies Co. 
Hubbard & Co. 

Insulators, 111gb Voltage 
Lapp Insulator Co .• Inc. 

Imm.ranee 
Travelers Insurance Co. 

.JMks (See al•o Crane•, 
Hoists and Lift•) 

Buck.eye Jack Co. 
Buda Co. 
Elec. Service Supplies Co. 

.Joints, Rall 
(See Rail Joints) 
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i I 
·1 CORRECT IT I 
= = 

I USE LE CARBONE CARBON BRUSHES I 
I I 

COST MORE PER BRUSH 
COST LESS PER CAR MILE 

! W.J.Jeandron ! 
I 345 Madison Avenue, New York i 
~ Pittsburgh Office: 634 Wabash Bldg. ~ 
~ Chicago Office: 1657 Monadnock Block § 
~ San Francisco Office: 525 Market Street ~ 
~ C'anRdla.n Dlstribotors: Lyman Tube & Sopp'7 Oo., Ltd., ~ 
~ l\lontreal and Toronto i 
= = ~111111111111111111111111n11111mmm1111111111mm111111111111111111m11111111111u,111111111111111111111111111111111111111m1111111111111111m111u11111I 

gt1111111HlltlllllHJfffllllllllllllllllllllllllllllffllllllllllflllllfllllllMIIIIIIIIHIIIIIIIIIIHIHIIIIIIIIIIIIIIIIIIIIIINIIIIIIIIIIIUlllllllllllllll1flll~ 

I THORNTON I 
The trolley wheel with the high 

milea1e side bearin1 

Thornton Wheels with Thornton side 
bearings are unusually long-lived, re• 
quire less lubrication, and less main-

• tenance. They are free from vibra-
1ion and noiseless. No bushings. In• 
vestigate them. 
Bearings make fifty thousand or more miles 

Send lor deacriptive circular 

Thornton Trolley Wheel Co., 
Incorporated 

Ashland, Kentucky 
F\IIIIIIIJU11111111111mu1111111:11111111111111111111111111111111111111111111111111111111uu,~nt11ru111111111111111111111111111111111111111111111111111111111i 

\,Ye make a specialty of 

·-~ ELECTRIC RAILWAY 
i LUBRICATION 
~ We solicit a test of TULC I on your equipment 

~ The Universal Lubricating Co. 
~ Cleveland, Oblo 

~1111111111111111111Hllllllllllllllllllllltllllllllllllllllllltllllllttlllllllllllllllllll1111111111tltllll1111111111111111111111Ulllllll111JllllllllllllllllltllE 

§ ~ 

I Tie Tampers I 
i Reduce track tamping I 
~ and maintenance costs. ~ 
: E 

~ Ask For Bulletin 9123 ~ 

i INGERSOLL-RAND COMP ANY I 
~ 11 Broadway, New York 110-'IT ~ 
!11111111m111111111111mm111111111111m111111111111HllllllllllllllllllflltlllllfllllllllllllllllllllllHIIIIIIIIUIIIIIIIIIIIIIIIIIUttllllttlfllllllltHtUS 

§"'"""'"'"""""""""""'""'"'""""'""'""'"""""'""""'""""""""'""""'""""'""''""'""""""'"'""'"'""""'! 

Tool Steel face, ~ 
as hard here as o" the § 
ve!"Y surface (This is one. = 
of the, dre2>..t 
difftn:nm Be.tWttn 
t.ool steel and ~-
hardening method$ 

9•.,i,t •• a.c.:... .... ~ .Jo.:l ~ ~ ~ = 

i ¼o to ....U.-1iu..~ i 
~Ji,.. ____ ...,_ ~ 

~ "~- i 
The Tool Steel ~ 

Gear & Pinion Co. ~ 
CINCINNATI, o. I 

r-JIIHIIIIIIIIIIIHllllllllllllllllltlllllllllltlllJIIJIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUllllllllllllllllllllllllllllllllllltllli 
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Journal Boxes 
Bemis Car Truck Co. 
Brill Co., J. G. 
St. Loni• Car Co, 

Junction Boxeo 
Std. Underground Cable Co. 

Lamps, Guards aod Flxtnree 
Elec. Service Supplies Co. 
General Electric Co. 
Westinghouse E. & M. Co. 

Lamps, Arc & Incandescent 
(See also Headlights) 
General Electric Co. 
Westinghouse E. & M. Co. 

Lamps, Signal aod !llarker 
Nlchols-Llutero Co. 
Ohio Brass Co. 

Lanterns, Clnsslflcotlon 
Nlchols-Llnteru Co. 

Lightning Protec,tlon 
Elec. Service Sup. Co. 
General Electric Co. 
Ohio Brass Co. 
Shaw. Henry M. 
Westinghouse E. & M. Co. 

Line !llatcrial (See also 
nrackets, Insulators, 
Wires, etc.) 

Anderson Mfg. Co., A.&J . .M', 
Archbold-Brady Co. 
Dossert & Co. 
Electric Ry. Equipment Co. 
Elec. Service Sup. Co: 
General Electric Co. 
Hubba.rd & Co. 
Ohio Brass Co. 
Westinghouse E. & M. Co. 

Locking Spring Boxes 
Wharton Jr., & Co., Wm, 

Locomotlvrs, Electric 
General Electric Co. 
McGuire-Cummings Mfg. Co 
St. Louis Car Co. 
Westinghouse E. & M. Co 

Lubrlcntlng Engineers 
Galena Signal Oil Co. 
Standard Oil Co. <Ind.) 
Universal Lubricating Co. 

I,ubricants, Oil and Greaee 
Galena Signal Co. 
Sta!Jdard Oil Co. (Ind.) 
Umversal Lubricating Co. 

llRnganese Steel Castings 
Wharton, Jr., & Co., Wm. 

lllangnnese Steel Guard Ralls 
Ramapo Ajax Corp. 

lllanganrse Steel Switches 
Frogs & Crossings 

Ramapo AJa.x Corp. 
lfanganese Steel Special 

TrMk 'Wnrk 
Wharton, Jr., & Co., Wm. 

Meters (Sre Instruments) 
lllolfllng, Metal 

Allis-Chalmers Mfg. Co. 
lllotor Buses (See Busee, 

!\rotor) 
lllotor Leads 

Dossert & Co. 
Motors, Electric 

Allis-Chalmers Mfg. Co. 
Westinghouse E. & M. Co. 

lllotors and Generators, Sets 
General Electric Co. 

Motormen's Seats 
Allis-Chalmers Mfg Co 
Brill Co., J. G. . . 
Elec. Service Sup. Co. 
Heywood-Wakefield Co 
St. Louis Car Co. · 
Wood Co., Chas. N. 

Nnts and Bolts 
Allis-Chalmers Mfg. Co. 
Barbour-Stockwell Co 
Bemis Car Truck co: 
Hubbard & Co. 

Olis (See Lubricants), 
Omnlbn•es (See Buses, 

Motor) 
Oxy-Acctylene (See Cottloc 

Apparatus, Oxy-Acetylene) 
P8"klng 

Elec. Service Supplies Co. 
Power Specialty Co. 
Westinghouse E. & M. Co. 

Paints and Varnishes (lnsn• 
la ting) 

Irvington Varnish & Ins. Co. 
Paints & Varnishes, 

B~~':fJ:':~~ndler' Co. 
Paints and Varnishes for 

'Woodwork 
Beckwith-Chandler Co. 
National Ry. Appliance Co 

Pavement Breakere 
Ingersoll-Rand Co. 

Paving Gunrde, Steel 
Godwin Co., Inc., W. S. 

Paving Material 
Amer. Br. Shoe & Fdy. Co 

Pickups, Trolley Wire 
Elec. Service Supplies Co. 
Ohio Brass Co. 

ELECTRIC RAILWAY JOURNAL November 24, 1923 

Pinion Pullers 
Elec. Service Supplies Co. 
General Electric Co. 
Wood Co., Chas. N. 

Pinions (See Gears) 
Pins, Case Hardened, Wood 

and Iron 
Bemis Car Truck Co. 
Elec. Service Sup. Co. 
Ohio Brass Co. 
Westinghouse Tr. Brake Co. 

Pipe Fittings 
Power Specialty Co. 
Westinghouse Tr. Brake Co. 

Planers (See !lrachlne Tools) 
Plates for Tee Rall Switches 

Ramapo Aja.x Corp. 
Pilers, Robber Insulated 

Elec. Service Sup. Co. 
Pneumatic Tools 

Ingersoll-Rand Co. 
Pole I.lne Hardware 

Ohio Brass Co. 
Poles, !lletal Street 

Elec. Ry. Equipment Co. 
Hubbard & Co. 

Pole Reinforcing 
Hubbard & Co. 

l'oles & Ties Treated 
Bell Lumber Co. 
Baker Wood Preserving Co. 
International Creosoting & 

Construction Co. 
Poles, Ties, Posts, Pillnr; & 

Lumber 
Baker Wood Preserving Co 
Bell Lumber Co. 
International Creosoting & 

Construction Co. 
Poles, Trolley 

Bell Lumber Co. 
Elec. Service Supplies Co. 
Nuttall Co., R. D. 

Poles, Tubnlnr Steel 
Elec. Ry. Equipment Co. 
Elec. Serv-lce S-Up. Co. 

Porcrlaln Special High 
Voltage 

Lapp Insulator Co., Inc. 

Potheads 
Okonite Co. 

Power Saving Devices 
National Ry. Appliance Co, 

Pressure Regulators 
General Electric Co. 
Ohio Brass Co. 
Westinghouse E. & M. Co. 

Pumps 
Allis-Chalmers Mfr. Co. 
Ingersoll-Rand Co. 

Pumps, Vacoom 
Ingersoll-Rand Co. 

Punches, Ticket 
Bonney-Vehslage Tool Co. 
Intern'! Register Co., The 
Wood Co .• Chas. N. 

Rall Br8"es & Fastenings 
Ramapo AJax Corp. 

Rall Grinders (See Grlndert1) 
Rall .Joints 

Carnegie Steel Co. 
Rall Joint Co. 

Rall Joints-Welded 
Lorain Steel Co. 

Rails, Steel 
Carnegie Steel Co. 

Railway Paving Gua.-ds, Steel 
Oodwin Co., Inc., w. S. 

Railway Safety Switches 
Consolidated Car Heat. Co. 
Westinghouse E. & M. Co. 

Rall Welding 
Railway Track-work Co. 

Rattan 
Brill Co., The J. G. 
Elec. Service S-Upplies Co. 
Hale-Kilburn Co. 
Heywood-Wakefield Co. 
McGuire-Cummings Mfg. Co. 
St. Louis Car Co. 

Rl-glstMs and Fittings 
Brill Co., The J. G. 
Elec. Service Supplies Co. 
Intern'! Register Co., The · 
Rooke Automatic Rg. Co. 
St. Louis Car Co. 

Reinforcement, Concrete 
Amer. Steel & Wire Co. 
Carnegie Steel Co. 

Repair Shop Appliances (Bee 
also Coll Banding and 
Winding Machines) 

Elec. Service Supplies Co. 

Repair Work (Sec also Coils) 
General Electric Co. 
Westinghouse E. & M. Co. 

Replacers, Cnr 
Elec. Service Sup. Co. 

Resistances 
Consolidated Car Heat. Co. 

Reslstaoce, Wire and Tube 
General Electric Co. 
Westinghouse E. & M. Co. 

Retrievers, Trolley (See 
Catchers and Retrlevert1, 
Trolley) 

Steps, Car 
Morton Mfg. Co. 

Stokers, !llechanlcal 
Rheostats Babcock & Wilcox Co. 

General Electric Co. Westinghouse E. & M. Co. 
Westinghouse E. & M. Co. Stop Signals 

Sanders, Tr8"k Oskel Equipment Co. 

Trolley Bases, Retrieving 
Elec. Service Supplies Co. 
Nuttall Co., R. D. 
Ohio Brass Co. 

Trolley Buses 
Brill Co., The J. G. 
General Electric Co. 
Westinghouse E. & M. Co. 

~\;,~. iocrvl~e lup~- Co. Stotraerfees, Bs~~~~rgl:) (See 
Nichols-Llntern Co. 
Ohio Brass Co. 

Bat• Trolley lllaterlal, Overhead 
Ohio Brass Co. 

St. Louis Car Co. 
Sash Fixtures, Car 

Brill Co., The J. G. 
St. Louis Car Co. 

Sash, l\letal, Car Window 
Hale-Kilburn Co. 

Scrapers, Track (See Cl"8n• 
ere and Scrapers, Track) 

Screw Drivers, Rubber 
lnsulnted 

Elec. Service Sup. Co. 

Seats, Bns 
Hale-Kilburn Co. 
Heywood-Wakefield Co. 
St. Louis Car Co. 

Seats, Ca.r (See also Rattan) 
Brill Co, The J. G. 
Hale-Kilburn Co. 
Heywood-Wakefield Co. 
St. Louis Car Co. 

S"8tlng !lla.terlals 
Brill Co., J. G. 
Heywood-Wakefield Co: 
St. Louis Car Co. 

Second llnnd Equipment 
Cutter Co., F. B. 
Electric Equipment Co. 
Indiana Service Co. 
United Electric Rys. Co. 
Zelnlcker Supply Co., 

Walter A. 
Shades, Vestibule 

Brlll Co., The J. G. 
Shovels · 

Allls-Cha.!mers Mfg. 
Brill Co., The J. G. 
Hubbard & Co. 

Co. 

Side Be,.rlnge ( Bee Bearings, 
Center and Side) 

Signals, Car Stnrtlng 
Consolidated Ca.r Heat. Co. 
Elec. Servlco Sup. Co. 
Nat'! Pneumatic Co., Inc. 

Signals, Indicating 
Nichols-Llnteru Co. 
Oskel Equipment Co. 

Signal Systems, Highway 
Crossing 

Elec. Service Sup. Co. 
Nachod Signal Co., Inc. 
U. S. Elec. Sl&nal Co. 

· Wood Co.; Chas. N. 
Signal Systems, Block 

Nachod Signal Co., Inc. 
U. S. Elec. SiJrnal Co. 

Slack AdJnsters (See Brake 
AdJnsttre) 

Slag 
Carnegie Steel Co. 

Sleet Wheel• and Cutters 
Anderson Mfg. Co., A.&J.M. 
Elec. Ry. Improvement Co, 
Elec. Service Supplies Co. 
Nuttall Co., R. D. 

Smokestarks, Car 
Nlchols-Lintern Co. 

Snow Sweepers, Rattan 
Heywood-Wakefield Co. 

Snow-Plows, Sweepers and 
Brooms 

Brill Co., The J. G. 
Consolidated Car Fender Co. 
McGuire-Cummings Mfg. Co. 
st. Louis Car Co. 

Soldering and Brazing Ap­
paratus (See Welding 
Processes and Apparatus) 

Irvington Varnish & Ins. 
Co. 

Special Trarkwork 
Lorain Steel Co. 

Spikes 
Amer. Steel & Wire Co. 

Strain, Insulator• 
Ohio Brass Co. 

Strand 
·Roebllug's Sous Co., J. A. 

Superheaten 
Babcock & Wilcox Co. 

Sweepers, Snow (See Snow 
Plowe, Swet!-pcrs and 
Brooms) 

Swltchee, Selector 
Nichols-Llutern Co. 

Switches, Tee Rail 
Ramapo Aja.x Corp. 

Switches, Trll<"k (See 
Spedal Work) 

Tr8"k 

Switches aml Switchboards 
Anderson Mfg. Co., A.& J.M. 
Allis-Chalmers Mfg. Co. 
Elec. Service Supplies Co. 
General Electric Co. 
Westinghouse E. & M. Co. 

Tamper Tie 
Ingersoll-Rand Co. 
Railway Track-work Co. 

Tapes and Cloths (See lnsn• 
latlng Cloth, l'aper and 
Tape) 

Tee Rail Special Tr8"k Work 
Ramapo AJax Corp. 

Telephones and Parts 
Elec. Service Supplies Co. 

Terminals, Cable 
Std. Underground Cable Co. 

Testing Instruments (See lo• 
struments, Electrical lll"8S• 
urlng, Testing, etc.) 

Thermostats 
Consolidated Car Heat. Co. 
Cold Car Heat. & Ltg. Co. 
Railway Utility Co. 
Smith Heater Co., Peter 

Tleket Choppers & Destroyers 
Elec. Service Supplies Co. 

TIPs, Ail-1\letal 
Metal Salety R. R. Tie Co. 

Ties, lllechanlral 
Dayton Steel Tie Co. 

Ties and Tie Rods, Steel 
Barbour-Stockwell Co. 
Carnegie Steel Co. 
International Steel Tie Co. 

Ties, 'Wood Cross (See Poles, 
Ties, Posts, etc,) 

Tongue Swltche• 
Wharton, .Jr., & Co., Wm. 

Tool Steel 
Carnegie Steel Co. 

Tools, Track & !lllscellaneons 
Amer. Steel & Wire Co. 
Elec. Service Supplies Co. 
Hubbard & Co. 
Railway Track-work Co. 

Torches, Acetylene (See Cut• 
ting Apparatus) 

Tower Wagons and Auto 
Trucks 

McCa.rdell & Co.. J. R. 
Towers and Tranemlselon 

Structures 
Archbold-Brady Co. 
Westinghouse E. & M. Co. 

Track Expansion Joints 
Wharton, Jr., & Co., Jue., 

Wm. 

Track Grinder• 
Railway Track-work Co. 

Trackless Trolley Cars 
St. Louis Car Co. 
Tracklese Trolley Corp. 

Tr8"k, Spedal Work 
Barbour-Stockwell Co. 
New York Switch and 

Crossing Co. 
Ramapo AJax Corp. 
Wharton, Jr. & Co., Inc., W. 

Splicing Compounds 
Westinghouse E. & M. Co. Trallflfer (See Tickets) 

Splicing Sleens (See Clamps Transfer Tables 
and Connectors) American Bridge Co. 

Springs, Car and Truck 
Amer. Steel & Wire Co. 
Bemis Car Truck Co. 
Brill Co., The J. G. 
st. Louis Car Co. 

Transformers 
Allis-Chalmers MJg. Co. 
General Electric Co. 
Westinghouse E. & M. Co. 

Sprlnklprs, Track and Road Treads, Safety, Stair, Car 
Brill Co .. The J. G. Step 
McGuire-Cummiu1rs Mfg. Co. Morton Mfg. Co. 
St. Louis Car Co. I Trolley Beers 

Steel Ca.stings Elec. Service Supplies Co. 
Wharton. Jr., & Co., Wm. General Electric Co. 

St.-el and Steel Products Nuttall Co.. R. D. 
Morton Mfg. Co. Ohio Brass Co. 

Elec. Service Supplies Co. 
Trolley, fihoe 

Miller Trolley Shoe Co. 

Trolle:r• and Trolley Systeme 
Ford Cha.In Block Co. 

Trolley Wheels and Ilarps 
Thornton Trolley Wheel Co. 

Trolley Wheels (See Wheels, 
Trolley) 

Trolley Wire 
Amer. Electrical Works 
Amer. Steel & Wire Co. 
Anaconda Copper Min. Co. 
Roeb!ing'e Sous Co., J. A. 

Trucks, Car 
Baldwin Locomotive Works 
Bemis Car Truck Co. 
Brlll Co., The J. G. 
McG\lire-CUmmings (Mfg.Ob. 
St. Louis Car Co. 

Tubing, Yellow & Black 
Flexible Varnish 

Irvington Varnish & Ins. 
Co. 

Turbines, Steam 
Allis-Chalmers Mfg. Co. 
General Electric Co. 
Westinghouse E. & M. Co. 

TurblnPS, Water 
A!lls-Clralmers Mfr. Co. 

Turnstiles 
Elec. Service Supplies Co. 
Perey Mfg. Co., Inc. 

Valves 
Ohio Brass Co. 
Westinghouse Tr. Br. Co. 

Varnished Pnpere 
Irvington Va.mi.sh & Ins. 

Co. 
Varnished Silk 

Irvington Varnish & Ins. 
Co. 

\"'srnlsbes 
Beckwith Chandler Co. 

i,entllatore, Car 
Brill Co., The J. G. 
Nat'! Ry. Appliance Co. 
Nlchols-Llntern Co. 
Railway Utility Co. 
St. Louis Car Co. 

Wr"1ed Rall Jolots 
Ohio Brass Co. 
Railway Track-work Co. 

'W•lders. Portable Electrlr 
Ohio Brass Co. 
Railway Track-work Co. 

Welding ProcesSH and 
Apparatus 

General Electric Co. 
International Oxygen Co. 
Ohio Brass Co. 
Railway Track-work Co. 
Westinghouse E. & M. Co. 

Welding Steel 
Railway Track-work Co-

Wheel Guards (Bee Fenders 
and 'Wheel Guards) 

Wheel Presses (See lllachlne 
Tools) 

Wheels, Car, Cast Iron 
Bemis Car Truck Co. 
Carnegie Steel Co. 

WhN'ls, Car Steel & Steel 
Tire 

Carnegie Steel Co. 
Wheels, Trolley 

Elec. Ry. Equipment Co. 
Elec. Service Supplies Co. 
General Electric Co. 
Nuttall Co., R. D. 

Whistles, Air 
General Electric Co. 
Ohio Brass Co. 
Westinghouse E. & M. Co. 

Wire Rope 
Roehling's Sons Co., J. A.· 

'Wires ond Cables 
Amer. Electrical Works 
Amer. Steel & Wire Co. 
Anaconda Copper Min. Co. 
General Electric Co. 
Kerlte Insulated Wire & 

Cable Co. 
Okonlte Co. 
Page Steel & Wire Co. 
Roebliug's Sous Co., J. A. 
Std. Underground Cable Co. 
Westinghouse E. & M. Co. 

Wood Pr~servatlvee 
Ba.ker Wood Preservative 

Co. 
Woodworking l\lachloes 

Allis-Cha.!mers Mfg. Co. 
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American Brake Shoe and Foundry Co. 
30 Church Street, New York = 

332 So. Michigan Avt.., Chicago Chattanooga, Tenn. ; 

~1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m111111111111ur11111111111111111111111111111111111111111111111111~ 

I CARBON ,JRUSHES I 
I INTER~RBAN 

I STf tf J.c~AR 

I TheE:::~;;;;.:;;:;;;.:;.::any .1 

I NowY~•=w,,.:::~i::::~~--= """= I 
inn11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111F. 

SLEET CUTTING 
DEVICES 

Nuttall Sleet Wheels re. 
place the standard trolley 
wheels and efficiently 
clean sleet coated wires. 

Nuttall Sleet Scrapers hook 
over the trolley wheel-can 
be attached instantly, and 
clean the wire thoroughly. 
Don't wait for a sleet storm­
order today. 

R.DNUTTALL COMPANY 
PITTSBURGH PENNSYLVANIA 

All Westinghouse Electric & Mfg. Co. 
District Offices are Se.Jes Representatives 
in the United States for tha Nuttall Elec­
tric Railway and Mine Haulage Products. 
In Canada: Lyman Tube & Supply Co. 
Ltd., Montreal and Toronto. 

I 

87 
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-=-~ Chillingworth Mfg. Co. i 
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Light Weight+ Long Life and Low Main­
tenance+Comfortable Riding==the Ideal Car 

Ohio Valley 
Electric Railway 
Light-Weight 
Cars 

Brill Low-level 77-E Truck Assures 
Most Comfortable Riding and Low Maintenance 

Light-weight Cars mean low op­
erating costs. Long life and low 
maintenance are also -- important 
factors in the development of 
present-day car equipment. And, 
in addition, cars must be capable 
of comfortable and attractive 
service if they are to be considered 
a profitable investment. The new 
light-weight car equipment of the 
Ohio Valley Electric Railway was 

developed with these important 
considerations in mind. They are 
mounted on Brill 77-E Trucks 
with small-diameter wheels, in­
cluding special links and safety 
straps, for service at moderately 
high rates of speeds. They are 
4 7 ft. long over bumpers, 8 ft. 4 in. 
wide over posts, and are arranged 
with entrance and exit doors on 
both platforms. 

THE J. G. BRILL COMPANY Ip! 
'PHIL..ACE:L.PHI.A., P.A.. ~ 

AMERICAN CAR Co. - G.C. KUHLMAN CAR Co. WASON MANF"b Cct 
ST. L.CUIS MO. CLE:VE:LANQ, CHIC. SPRINQFIE:&..C.MASS. 

t.,,. 
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6750 kw. in G-E Automatics 
The Pacific Electric Railway has adopted auto­
matics for its interurban service, control for the 
following stations having been furnished by the 
General Electric Company: 

Wilmington Station - 1 
Slauson Jct. Station - 1 
Hermosa Station - 1 
Maple Ave. Station - 1 
Van Nuys Station - 1 
Hollywood Station ,-- 1 

1000-kw. motor-generator 
1000-kw. converter 
1000-kw. converter 
1500-kw. converter 

750-kw. converter 
_1500•kw. converter. 




