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The Public Square, Cleveland 
In 1924 five miles of rail was renewed 
on the street branching off to the right 
at the top of the photograph. The 
original Steel Tic foundation was 
found intact and was not disturbed. 

- ~ 
L )'ct Olfsro., 

lJ f'[,,., 

Investiga!~ ~he , .. Lt ~ 
newest developme1~ts.J . 

Ill 

Steel Tie Construction 

FI FTEE~ years ago the first Steel Twin 
Ties were installed. 

But more progress has been made in their use 
in paved track in thr last year than in anr 
other tweln· months, in all that went ahea<l . 

A method of renewing rail on a Steel Tic 
foundation which sa\'c:s 75 per cent; pro\'ide,­
for all new track as wc:11 as nc:w ali~nment , 
new surface and nc:w pa\'in~ was de\'elopcd in 
all de tails on over se\·e11 miles of track in 192-l. 

A new method of tamping, which lodes the 
tie into the track foundation, reduces dcllt'.C· 
tion and eliminates shrinkage, has been thor­
ough lr tested and approved br users. 

The tried and pro\'en matters of cost and ~rv• 
ice arc still worthy of complete in\'esti~tiorr 
hut certainly before proceedini;: with )'Our 1925 
track plans you should look into the newest 
de\'elopmrnts in using Steel Twin Ties in 
pavrd track work. 

Ask for the book " Steel Tie Track Construc­
tion" co\'ering all detail s of initial and re­
newal construction and deli\'ered prices for 
estimating. 

The I ntcrnntionn I Steel Tic Co. 
Clc\'clnnd 

Steel Twin1ie Track 
Renewable Track • • Permanent Foundation 
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Railway · 
Renewal 

Through Bolts 

Bearings 

Westinghouse Renewal Housings, which embody most of 
the characteristics found in the housings of modern 
Westinghouse Railway Motors, have been developed for 
many of the older types of Motors. 

Be sure that the Renewal Housings you buy embody 
the following points : 

Through Bolts-Proper Bearing Fit­
Material which may be easily repaired. 

Cast -Steel Housings are the best. Malleable Iron 
has very good wearing qualities. 

Both standard and over- size housings can be 
furnished. Standard size for unworn frame fits. Over­
size for worn frame fits which must be bored out. 

Wu1lnchouse Eleclrlc C& Manufaclurlnc Company 
Eaal PhUburch Penneylvanla 

Salo Officu In All Principal Cllle■ ohhe 
Unhed Sutea and f'orelcn Countries. 

January 17, 1926 

sti use 
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It ·Gives Him Ideas 

~~wHAT I like most about the 

JouR:-.:AL," said the general 

manager of a small electric rai I way 

when talking to one of the editors of 

this paper a few days ago, "is the real 

usefulness of the articles. They give 
• me ideas about things I might be able 

to do on this property. Of course, I 
read the news too and the personal 

items, but the articles that appeal to 

me most arc those that describe im­

proved methods I can use on my own 

property." 

We arc glad to know which parts 

of the paper appeal most to our vari­

ous readers. We like to have them 

tell us these things, and we like to 

have them tell us if they find things 

they do not like in the paper. 

Of course, not all of the readers 

are looking for the same thing. The 

master mechanic ,viii hardly be 

interested in an article about welded 

track joints, nor the electrical engi­

neer in a description of spray paint­

ing methods . 

But we try to have articles in each 

issue that will be of interest to every 

department of 1hc railway - useful 

articles that will give railway men 

ideas which they can put into effect 

on their own properties. 

·vmher nf Cnpies l'rinted, 7,2:;o Ad,·erti11in,c lndex-.\lphabetical, 5~: Cl11'l11if1C'd, 50, 52; Srarchli,:hl ~~tion, •9 

• 
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MORETHAN 
One Million Pounds 

Yearly 
Do You Rebabbitt Bearings Often 

Or Do You Use 
Westinghouse Number 25 -
Alloy Lead Base Babbitt? 

ONE Company found that the use 
of this babbitt for the bearings 

of a constantly used mill motor per­
mitted six months longer service be, 
fore rebabbitting was necessary. 

You, too, can get increased bearing 
life by using No. 2.5 Alloy. 

Get our new booklet No. 4474, A 
describing the qualities and uses of 
this ideal bearing material. 

Wntinchouoc &ltttric & Manufacturinc Company 
Ea1t Pituburch Pcnnaylvania 

Sain Officn in All Principal Citin or 
the United Statca and Fotticn Countrin 

January 17, 1925 

The best results from lead base babbitt are 
obtained when melted in the Westinghouse 
automatic electric melting pot. It maintains 
the correct pouring temperature at all times. 

Westinehouse 
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An Actual 
Occurrence 

Your car men will like it and your 
shop men will have little occasion to 
see it. 

The Ohio Brass Co. 
Mansfield, Ohio 
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Squeaks 
and 
rattles 
Squeaks and rattles in your cars sell 
rides in auto1nobiles and buses. The 
desire to ride on rubber is largely a 
desire to i:ide quietly-and squeakless, 
rattle-less trolley cars can exist only on 
good track. 

Go to the root-keep your track in good 
condition. "Ajax" arc welded joints 
and effective grinding keep track in 
prime condition. Good cars stay good, 
old cars seem good on good track. And 
it pays. Pounded joints, battered cross­
overs and corrugated rails ruin the track 
foundation, rack the rolling stock, "rile" 
the public. 

Why be satisfied with such conditiops 
when there's such good equipment for 
track maintenance? 

If ave a bulletin? 

Have a quotation? 

R~n-ac~wo.~k~o ~~; ~=-- 1.,,~~,.~-i\l~ 
3132-48 East Thompson Street, Philadelphia 

AGENTS: 
Chester F. Gallor. 30 Church St .• New Yorlr. 
Chas. N. Wood Co., Boston 
Electrical Englneerinr & Mfg. Co., Pittsburgh 
Atlas Railway Supply Co .• Chicago 
Equipment & Engineering Co., London , ~) 

.. Rttlproc"t1lln::" Trac-k GrlnthT 

"\"nlnrn" Ital! Jolnl Orlndtt 

"lltteulrs" Swing t"ramr Rall Grlndrr 

I 
"AJiu" El..-trlc Arc \\'rider 
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A Member of the K eystone Family 

Hunter-·Keystone 
Readable, Visible, Serviceable Signs 

EASY to instaH - easy to maintain I Compared with 
painted dash signs, and similar expedients sometimes _ 

used, Hunter-Keystone Signs are inexpensive to maintain. 
They keep their clean-cut appearance, and furthermore they 
are always visible at night. 

By making it easier for the prospective passenger on the 
street comer to distinguish his car- at a distance, you keep 
him as a customer instead of losing him to the taxi. 

Hunter-Keystone Signs do sell the service. 

ELECTRIC S ERVICE SUPPLIES Co. 
PHILADELPHIA 

17th and Cambria Sta. 
PITTSBURGH 

829 Oliver Bulldlns 

NEWYORK 
50 Church St. 
SCRANTON 

316 N. Wa1blnston Ave. 
Lyman Tube & Supply Co., Ltd., Montreel. Toronto, Vancou•tt 

CHICAGO 
Monadnock Bids. 

BOSTON 
M o .... dSt. 

1 
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permanent . 
const111ct1on . .. 

low cost installation 

January 17, 1925 

known strength \\1-T--­

au surfaces external 
adaptability 
outlive bond issues 
anractive appearance 

Attractive Appearance 
The attractive and pleasing appearance of Bates poles is a decided factor 
in their preference for municipal use 

For instance - "We have received a number of compliments from people 
in the districts where the poles are in use as to the beauty of their appear­
ance on the street, and have had requests from several other districts to 
rebuild their line with this kind of construction." 

The rugged simplicity of Bates poles makes them particularly appropriate 
for use where public demand for beauty is a factor. Bates engineers 
will be glad to figure at your request on your requirements. 

~ 61esJl!andefJlteel Iron@. 

Illinois Merchants Bank Bid&. 
Chiaco. Ill~ U. 8. A. 
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"SERVICE ro TIIOSE WIIO IS TURS RES DER SERVICE TO TIIE l'EOPLE."-Rou•n/rrr 

CHIC.\GO 

McCormick Building 

As determined by the records of the 
Interborough Rapid Transit Company of 
New York, NP Doors are five times ns 
sn/e as the manually operated doors 
previously employed. Their use not only 
reduces accidents, increases speed and 
economy in operation, but is a fact of real 
public interest which is advertised by the 
lnterborough in order to increase the 
appreciation and confidence of passengers. 

The National Pneumatic Compa11r designs mNI 
produces complete equipment for t/1;, safest 
and most economical operatio11 of doors a11d 
steps 011 ei·err trpe of public com·era11rr. 

NATIONAL PNEUMATIC COMPANY 
Executive Office 

50 Church Street, New York 

General Works 
Rahway, New Jersey 

MANUFACTURER IS 

TOROSTO, CASADA 

Dominion \\'httl & Foundrits, Ltd. 

PIIII- \OELPIII.\ 

Colonial Tru,1 lluilJin1 
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Save Power with Lightweight 
SAFETY CARS 

''The Economy extends 
even to the Power House!'' 

• 

SAJETY CAR DEVICES Co. 
· OF ST. LOUIS, Mo. 

Postal and ~le§fraphic .Address: 

WILKERDING,PA. 
CH ICAGO SAN FRANCISCO NEW.YORK WASHINGTON PITTSBUROH 
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From radiator to rear end­
a unitary assembly of 

standardized parts 

FIFTH AVENUE BUSES 
fit railway requirements 

D EA10NSTRATED operating suc­
cess in New York, and a dozen 

other prominent cities, is backed up by 
demonstrated maintenance economy and 
the long, useful life of Fifth Avenue 
Dou hie-Deckers. 
Unitary asstmbt,· means interchangeable unit parts! 
This simplifies maintrnance, rrducl."S costs, and 
kerps the equipmrnt on thr road in rnrnue• produc­
ing service virtuallr all thr timr. 

Lar9~ uatill9 capacity, low oprra1in9 cos/, simpli­
/ird mai11trna1ur, standardiud parlr, l0119 lifr­
these are the high points for railwar managrmrnts' 
consideration. 

liNEWYOmffi!ANSPOlll'A'l'IONCo.,, 
:?l{elPo/"ori{.:J(/Y. ~ 

11 
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and local servtce~ / 
on fhe same Slree~ 

At least one progressive city has solv:d an 
acute transportation problem, on its main 
electric railway artery, by putting the street 
cars on an express schedule and using buses for 
local service on the same route. 

This plan has proved eminently successful and 
opens up wide possibi,it~es for further co-ordin­
ation of bus and street railway service,-where 
city dwellers need quick transportation to and 
from work in outlying factory districts, where 
suburban dwellers must get to and from their 
business oHkes by street car, where amusement 
parks or games draw crowds which must make 
a more or less lengthy trip. 

The combining of car and bus service in this 
manner has proved a distinct "booster" of 
actual carfare re·:eipts. 

The steady, dependable and economical Mack 
takes first place when it comes to a choice of 
buses. For the Mack Bus is essentially a 

sturdy, practical, comfortable- vel-icle, ideally 
fitted for such strenuous service on a fixed daily 
schedule. 

The Mack Bus is all bus from bumper to tail 
light! 

It shows in the good Mack Engine. 

It shows in Mack Shock Insulator Suspension. 

It shows in the long whe:lbase and wide front 
axle; in the dual reduction "all bus" rear axle 
designed to give "straight-line" transmission 
with ample under body and ground clearance. 

Through and through the Mack is a railway­
rr.an 's bus,- his strongest ally 

MACK Tllt:Ct..S, ISC. 

I NTEHNATIONAL MOTOR Co~trANY 

25 IIROAl>WAY Nl!W YORK QTY 

t:lchlJ'-thl'ff dll'N't )l,\l"K '··••rr b, ... ,h .. •~ra•• and,r th~ 1111" oh H~IACK MOTOR 
TRUCK CO~ll•A:-°'·" ■nd "llAO,•ISTt:K­
XATI0S.\ I, :IIOT0R TRt:U, C0Rl'0RATI0S.'' 

13 

R>rlormance cou;,t.r_l 
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More Variable Load Brakes 
for Brooklyn 

The Westinl!,house Vari­
able Load Brake solves 
the problem of controllin,! 
cars under widely varyin,! 
load conditions. It auto­
matically ad j us t s the 
brake cylinder pressure 
to suit the weight on the 
car, insuring u n i I o r m 
stopping distances whether 
the car i, li,!ht or loaded. 

. I 

The Westinghouse Variable Load Brake has 
now been in service on cars of the Brooklyn 
City Railroad Company for more than a 
year. 

So well has this device performed its in­
tended function of speeding up schedules 
and increasing traffic possibilities, that it is 
to be used on the 335 new light-weight cars 
of t~e one-~an, two-man type, soon to be 
put mto service. 

This makes a total of 535 Variable Load 
Brakes used by the Brooklyn City Railroad 
Company . 

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

·wtsTIN6HOUStTRACTION BRAKts 
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ELRECO Combination Railway and Ligh1ing Poles on 1hc Hopple S1ree1 \'iaduct, Ciucinruti, O. 
Onr 27,000 ELRECO Poles are in use in 1his city 

One Set of Poles 
Takes Care of 

Light· and Traction 

1G 

Herc you have a good illustration of the economy of ELRECO Combina­
tion Ra·ilway and Lighting Poles. As can be seen, they are doing double 
du ty- sup porting the trolley span wires and lighting brackets. They can 
also be utilized for carrying high tension and secondary wires. 

This plan has been used to advantage in many cities. For the street rail­
way company it saves half the investment in span-wire poles, since the 
lighting company shares the use of these poles ,vith the traction company. 

Tubular steel poles are the strongest made and arc capable of sustaining 
strai ns in any d·irection. Especially valuable at corners where pull-offs 
tic in at various angles. Easiest to paint Cheapest to maintain. Our 
wire lock swedge joint prevents telescoping. Chamfered joints prevent 
corrosion. 
An -investigation of ELRECO Poles will clearly demonstrate that they 
are the only poles a street railway company should consider. 

The Electric Railway Equipment Co. 
Cincinnati, Ohio 

New York Office: 30 Church Stre~ 

ELRECO 
~POL ES~====== 
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:The H~us
1
e ot;Quality and 

International 
Products Also Include 

Creosoted Poles 
Creosoted Piling 

Creosoted Lumber 
Creosoted Timber 

Creosoted Switch Ties 
Creosoted Mine Timber 

Creosoted Barge Sheathing 

A hall century al experience 
in timber preservation 

is at your service. 

I 

Let Choice Not Chance 
Govern Your Tie Purchases 

If you postpone your tie purchases until tne last minute:. 

(f you delay until springtime when the demand for ties 1s a t its 
height : 

Jf you wait until active competition in the woods puts pric.es uv and 
quality down: 

If you do these things you are taking a chance. But-

If you con t ract n ow and let Internat ional choose your ties, you 
not only save time and expense in securing them, but you 

receive the best assurance of tie quality. 

Every International tie is sound, full size, carefully graded, and 
produced far in advance of u~e to receive proper air seasoning. Our 
insurance of quality is driven into every tie in the form of our 
In t erna tion al Dating Nail. 

D ON'T W A I T- In ternational ia ready and at your service 

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

Beaumont, Texas Calveaton, Texas 
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Baltimore & Ohio R. R. 
Staten Island Electrification 

· lnsp_ecllon ECONOMY witlt car 

dials••·· 

• 
Economy Meter with Power Sal)ing 

and Car ln•pection Dial• 

METERS 
A LL of the Iv." otor Cars of the M ul­

.t'1. tiple Unit Equipment being built 
for the Staten Island Electrification of 
the B. & 0. R. R. Co. will be equipped 
with Economy Meters with Car In­
spection D!als. 

The Meters are to be used for the two­
fold purpose of power saving and as a 
means of scientifically determining the 
equipment inspection intervals. 

Economy Meters are now standard on 
more than 200 Properties. This simple, 
rugged, energy-measuring device has 
induced savings, from coast to coast, 
on both large and small properties, of 
from ½ to ½ a cent per car-mile. 

From a transportation standpoint, from 
a record-keeping standpoint, from a 
"safety-first" standpoint and from a 
mechanical standpoint the Economy 
Meter, with car-inspection dials is the 
most efficient, simple, adaptable and 
profitable device of its kind. Let us 
quote you prices and answer detailed 
questions. Ask about our deferred pay­
ment plan. 

L et UJ quote you price! and amwer detailed quc$liom. 

Economy Electric Devices Company 
L. E. Gould, Pru/dent 

Sangamo Economy Railway Meters { } The Aluminum Field Coils 
. . Genera/ Soles Agen/3 Economy Treck Greaser The Atr Rectifier 

Peter Smith Heaters I · } Bemis Boyeri•ed Truck Spttialtics 
Wood F B Di:Jlricl Agenb /or Miller Trolley Shoes s arc oxes 

1592 Old Colony Building, Chicago 
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Human Reasons Behind 
Garford Excellence 

In the mind of the man who really 
knows commercial cars, Garford 
Trucks and Coaches occupy a de­
cidedly distinctive place. They have 
been put there by a definite creative 
policy pursued consistently for 
twenty-two years. 

We have compiled into an attractive 
book some interesting and illumi­
nating stories about the men in whose 
hands rest the administration and 
development of this policy. R eading 
this book will give you a better 
understanding than you've ever had 

before of the reasons behind Garford 
solidity and permanency. 

And you will realize better why it 
is that usero who own, and dealers 
who handle, Garford Trucks and 
Coaches evince but little interest 
when someone talks about other simi­
lar vehicles at a lower first cost 

This advertisement is printed as a 
cordial invitation for you to ask us­
on your business stationery, please­
for our book, "Behind the Garford ." 
You'll find it well worth while. 

Busses 
15 to 35 

Passengen 8AIPOID Trucks 
I to 7½ 
Tons 

&tlnnmt In 1902, Gar/ord Is••"' amont luri,Atnmfta•lts mana/ad•rlnt 18% of tu IHlna•/idt ,,..ds 

TH E GA RFORD M O TOR TRU CK COMPANY, LIMA, OHIO 

B U I L D I N G T O D A Y F O R T O M O R R O W ' S R "E Q U I R E M E N T S 
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Galena 11 

Tapping and Reaming 
Compound 

For Improving Tool Efficiency 
and Lengthening Tool ·Life 

MANY a tap or reamer cuts 
slowly or poorly for lack of 

proper lubrication. 

Following its practice of- fitting the 
lubricant to the work, Galena has 
developed a special Tapping and 
Reaming Compound. 

Its effcctivtness is shown by the 
following quotation: 

"A test of Galena Tapping and 

Reaming Compound in competi­
tion with products of other manu­
fa cturers showed 920 bolts tapped 
with Galena, while the nearest 
competitor tap ped 525, using the 
same quan tity of compound. 

So you may convince yourself of 
the aid of this Galena product in 
speeding tapping and reaming 
work, we will gladly ship a free 
sample upon request. 

·. Oalena-Signal Oil G>mpan}'i 
New York Frankli~ , Pa. Chicago · 

and offices in principal cities 
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YourText 
Book 

on 
EQ.uipment 
Standards 

• General Electric Company • 
.,~ Schenectady, N. Y. 

Sales Offices in all Large Cities 

5.,.,.,,01 pagu of this data in 11aur G-E 
CatalQ(I ar" /)ro11id"d ta h"//J I/OU ,.,z.,,t 
th" prop.,, brush for 11our motors 

"and nothing but the 
best would do" 

G-E Brushes are founded upon the 
experience gained in observing the 
operation of millions of G-EMotors, 
thousands built for railway service 
every year. 

The success of G-E Railway Motors 
themselves is evidence of the high 
standard reached and maintained in 
G-E Brushes. In fact, the Brushes 
were developed for the Motors, for 
nothing but the best would do. 

By calling upon G-E Brush Special­
ists you can be sure of proper brush 
application. And by keeping your 
G-E Railway Motors equipped with 
G-E Brushes your" Original Equip­
ment Quality" is maintained. 

GENERAL ELECTRIC 
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Electric Railway Journal 
Comolidatum of Street Raillt'all Joun,al a11d f:lutrfr Rail1N11f Rel'ittO 

l'lil>llth..S b7 llt<:raw-11111 "•-• ID<, 

HARRY L. BROWN, f.'ditor 

-

Hepair Shops Are the Heart 
of A ny Transit System 

11 l'olunte 65 
j .V11rnbrr ., 

THE importance of adequate facilities for repairing 
rolling i-tock was brought out forcibly in the testi­

mony gi\'en b)• several officials of the operating railway 
comp:mies in New York City and by the chairman of 
the Transit Commission while testifying in the transit 
inquiry just concluded there. Under the dual contract:1 
between the city and the companies, the responsibility 
for pro\'idi.ng shops for the rapid transit lines in New 
York de,·ol\'es on the city, so that as the hearing pro­
gressed, the size, character and extent of the shops now 
in use by the companies soon became one of the most 
important questions to be determined by the testimony. 
The position of the commission and companies was that 
additional cars, even if provided, could not be kept in 
scn·ice without additional shops, and that delays and 
accidents are bound to occur more frequentl y if ade­
quate repair facilities are not available. The contention 
of the l\layor was that the present shops were not being 
ui1ed to their full capacity. 

It is a striking fact, in this connection, that there 
was general acceptance by all concerned of the prin­
ciple that good shop facilities are essential to good 
service. The truth is that the repair shop is the heart 
of any electric railway system. The track and overhead 
construction of an electric railway may be compared 
to the veins and arteries of the human system, and the 
rolling stock to the blood that is kept circulating. Just 
:is the blood must be brought back to the heart for 
purification and recirculation, so the cars must be 
brought into the repair shop for attention, or they will 
soon be unable to operate. 

E,·cn if neglect to provide necessary shop facilities 
is not carried so far as to stop service, it is poor 
,-conomy for any company to try to get along with facil­
ities which are inadequate. It is easily possible that a 
delay on the line due to improper inspection or neglected 
rt•pair to a car may cause far more loss in fares than 
would pay for the repair or inspection of that car 
ioe,·eral times over. 

Mo:1t railway · executives realize the need for good 
shops, but when appropriations for new tools or in­
creased facilities are being considered there is often thl' 
tendency to think the existing facilitie:1 are good enough 
for the present. The situation then arises that additions 
arc made to rolling stock repeatedly without makimr 
corresponding provision for shops and storage facllitie:1. 

Where this is the case, master mechanics should take 
lht' responsibility of bringing to the attention of the 
management the need and value of increased shop 

facilities. This they ran be11t do by kttp1n1t rrcorda to 
show the sa\'lnJrs obtaint-d from m•w tool~ and ('<Qulp­
ment installed In their 11hop11 or from lnrn-Ut'd farllitlra 
provided, and th('n pmiwntlng tht'IW ftJCUr('II to th«" 
management at tht• approprlatl' tlm<'. 

Brooklyn City Is.-.ue 
Quickly Token 

u WAY o,·ersubN:ribcd within an hour." Thb la the 
record that was written laat Tu('ll(fay aftc-r tht' 

offering made that day of $3,760,000 ('<QUipmt'nt tru,t 
rertificates of the Brooklyn Cit)' Railroad at tht' nl'w 
low rate of 5 per rent. From the 11t.ndpoint or tht' 
bankers the sale was a great 11utteM. 1-·rom the at.nd• 
point of the railway and the lndu11try thl' offrrlug wu 
even more of a succeM. The Brooklyn o!Tt'rfnr I• by 
25 per cent the Jarge11t of ii.JI kind of 11·hlch thC"r<' I• 
record in recent annals of electric railway nnandnr. 
Moreo\'er, the prirc at which the i1111ue wu plat-~ N'­

turning a yield o( only 4.50 per rent to 5.50 per rent. 
ill the best that ha., been obtained for a lonr whllt'. 

In the 11team railroad field t>qulpm<'nt l 11ue11 An! n-­
garded as choice securitle11. Tht' 11\K't'~ of lht' Drook• 
lyn City ii1sue reflects the willlngnell.'I of the lm·•tlnr 
J>ublic to accord well !!ecured electric railway INiut'JI a 
similar standing. This i11 all the mol'l' not.hie lH-cau~ 
electric railway equipment doc11 not ll'nd ltM-lf to the­
same ready interchangeability that 11tt'Am railroad 
equipment doc11. In the put this consideration ha" Im• 
posed a differential between the two form or l'«'Urlty 
decidedly in favor of the steam rallroad!l. 

Participating investment banku'!' rt'port that the-)' 
experienced no ditf1Culty al all In dl11po,inr (If th­
certificat~ to private in\'e11tor11. Tht• bulk of th«" !'.l)(ljl 

was made to im1urance rompanl,'l' to be hC"ld by th.-m 
until maturity. Thi11 111 e11pedally 11ignl8rant. .._,. the-)· 
are usually con:iidt•red ,·er)' ron!lt'n·atl\•t'. lncldt"ntally 
the offering .!1how11 the ~rowinir tl'ndrncy amonr thr 
electric r11ilwny11 to take ad\·antaJ:"l' or thl" aid • hkh 
the equipment 1ru11t afTord11 tht'm to modt'rnlrr and 
mcrchnndi11e. The tn!JII of i1"u1·~ of owr 1:00.000 "° 
placed last year \\'all $9,22!1,COO. 

So far ns thl11 lakst l!\.'IUe ,,. ron«mc·d thrrr Iii nothlnt 
burdc•ni<{>mt• In tht• knn!I of thr lndl'ntur,:, undt'r hlch 
the ~ccuritle~ are l:<11ut>d. Tht' maximum annual '"dh·J. 
dend" requiremt>nt on tht' rertlfteal<'.• l• onlr lllli.&oo. 
anti the maturltle11 art> J:,io,000 annuallr O\'t'r trn ,-nir ... 
a p.-riod well within the rt·a!W'lruibll' 11ft' of tht' "JUIP· 

Tl1is is rl1c issue iu J111111 nry 1l111t is d1•,·oktl «''4!4«·ntinlly to nrnint«·nnurr "ul>jN't" 
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ment on which the certificates are secured. The maxi­
mum charge in any year will thus be $562,500. For 
the year 1924 the company had available a balance of 
$2,001,720 after the payment of operating expenses, 
fixed charges, taxes and rentals. The cash payment re­
qui red was only slightly more than 25 per cent of the 
estimated cost of the equipment. Incidentally, for those 
who are given to reading between the Jines, the success­
ful placing of an issue of this kind on such favorable 
terms is a silent but substantial tribute to a manage­
ment that has not hesitated to put earnings back into 
the property to the great benefit of the security holders. 
Every move of this kind by the Brooklyn City has 
resulted in added economies in operation, and the new 
equipment, designed in accordance with good, modern 
practice, may confidently be expected to do more than 
pay its way from the start. As indicated previously, 
the success which has attended the placing of this issue 
is a distinct achievement for the issuing company and it 
will react to the benefit of the industry. 

Bond Maintenance Is Important 
to Minimize Return Circuit Res istance 

BURIED beneath the paving and frequently neg­
lected, the rail bond is one of the important elements 

in the electric circuit of the railway system. The 
outgoing distribution system is checked up carefully, 
as it can be seen, resistance measurements are not 
difficult and it can be repaired readily. The track 
circuit, on the other hand, is frequently neglected, as it 
is hard to check up and hard to get at for repair. Yet, 
it is good economy to maintain the return circuit well. 

The survey on bond testing and maintenance 
practice published in this issue Jl6)ints out some of 
the difficulties experienced with rail bonds and the 
methods of testing and locating defective bonds for 
repair. In general, the types of bonds .with a welded 
or brazed contact between rail and copper show up the 
best in service, as there is comparatively little deteriora­
tion until failure comes from a complete break of the 
connection. This makes the detection of defective 
bonds considerably easier than with the compressed 
terminal type, which deteriorate gradually and progres­
sively due to corrosion. But repair of the compressed 
terminal type of bond is easier than for any of the 
welded types, as it does not require transporting a 
welding outfit about the property. However, the work 
done by the ordinary repair crew in replacing com­
pressed terminal bonds is usually not so good as the 
repair work on welded bonds. 

From an electrical point of view, no method of join­
ing the rails can be superior to a continuous rail sec­
tion without breaks. This can be approximated by the 
various types of welded rail joints, which not only do 
not deteriorate, but have a co.nductivity equal to that 
of continuous rail or nearly so. While high conductivity 
can be obtained through bonded joints, it is ordinarily 
tco expensive to put on a sufficiently large area of 
copper bonds to get as low a re!listance as that of solid 
rail. While the use of welded joints is to be desired 
by the electrical engineer, there are· many places where 
welded track joints are not desirable, so that there 
probably always will be many miles of track with bolted 
joints. Rail bonds are the only available means of 
insuring good electrical contact on such joints. 

The Annual 
Legacy of Laws 

FORTY-TWO legislatures meet this yea r. Some of 
them are already in session. Messages from the 

governors to these bodies are bei ng combed by • the 
editorial writers for evidences of a desi re on the part 
of the newly elected executives to include suggestions 
to the legislative solons that reflect the party plat­
forms. As in the past, there will be much disappoint­
ment and despair. 

Not so much because it is New York, but because it 
is one of the first to come to hand in full and one of the 
most far-reaching in its significance, is the message of 
Governor Smith of New York of interest. His stand 
on home rule and his willingness to play Mayor Hylan'R 
game in part at least are well known, but the people of 
New York were hardly prepared for the shock which 
Governor Smith had in store for them. The great 
bulk of the thinking people of the state are still stag­
gering from the blow he has dealt them. He is for 
home rule and municipal ownership. There appearR 
to be very slim prospect that his public utility program 
ran be put through. A certain sense of security is to be 
found in that, but the matter does not end there. There 
are plausible, very plausible arguments for home rule. 
l\lr. Smith makes the best of them, but in the end home 
rule ii1 distinctly not in the best interests of the com­
munity. In the case of New York City it would 
undoubtedly be fatal. Yet Governor Smith is for it. 
He's for it on a wider scale than ever before. He 
defends openly the municipal operation of bus lines 
and by implication the municipal operation of subways. 

But Governor Smith is not the only one who is sound­
ing the home rule cymbals. The same thing is being 
done out in Ohio. And, strangely enough, the situation 
there has two anomalies, both arising out of a contro­
versy in Cleveland. First, it apparently was expected 
that the state commission would grant a certificate of 
convenience and necei1sity to a bus service there that 
would be in serious competition with the Cleveland 
Railway. Granting of a certificate under such circum­
stances would be quite contrary to the principle accepted 
and followed by nearly all commissions. The other 
anomaly is that the Cleveland Railway is father to an 
amendment to a state law which would take from the 
state commission the authority to grant rights to any 
bus company within the limits of any large city. In 
other words, this is going back to home rule, whereas 
the principle accepted and urged by the. national 
utility and bankers' associations and adopted by nearly 
all of the state legislatures is that of state as against 
municipal regulation. It seems unfortunate that this 
tendency exists in Ohio to resort to measureg which 
are out of line with the accepted view on the part of 
both the commission and the railway. The position 
of the railway seems to have been taken as a defensive 
step against the likelihood of an unwarranted and ill­
advised act by the commission. 

It appears likely now that bus regulatory legisla­
tion will be pas11ed this winter in both Indiana and 
Missouri, thus bringing these states more nearly in line 
with othera on this matter. Moreover, there is need 
for strengthening some of the present laws governing 
bus and truck as common carriers. It will be several 
months before the oratory subsides sufficiently to per­
mit calm calculation of the results. 
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Bond Testing and Maintenance Pr<1ctice 
Types of Bonds Employed, Causes of Failure, l\lethods of Tl'stlng und Heplaccmrnt Stnnd:ard!l Are 

Summarized for 25 Electric Railways - While Welded Joints Eliminnte !littd for Uondot,, 
There Are Occasional Failures, so that Checking of the Ueturn Circuit '" Uexlrable 

E
VEN with the large increase in the u~e of wdded 
rnil joints there still are mnny thousands of 
mechanical joints in use in this country which 

require the connection of rail bonds to complete the 
electric circuit with a reasonably low resistance. l n 
order to determine the trend of current practice in 
bonding and in bond testing, this paper has conducted 
n survey of large, medium and small electric railway 
properties that use rail bonds. lt was found that while 
there is a decided trend toward the various types of 
welded bonds the compressed terminal type of bond is 
used very largely on the roads included in the survey. 
Methods of testing have changed but little in recent 
years. The method of obtaining potential drop across 
the bond in millivolts compared with the drop across 
a fixed length of rail is the one in most common use. 
Out of the 25 properties included in the survey there 
are but two that use the bond testing car, although 
several are in use on other properties. 

The table included with this article gives the ap­
proximate number of bonds in use by the various com­
panies, with the exception of several roads that have 
incomplete records. Of the number of bonds as stated 
by the roads giving this information, there were ap­
proximately 400,000 compressed terminal bonds, 80,000 
brazed bonds, 250,000 arc-welded bonds and 110,000 gas­
welded bonds, making a total of 840,000. Thus the 
compressed terminal bonds represent 48 per cent of 
those listed. 

About 45 per cent of the bonds are of the unprotected 
type, the greater number of them being attached to the 
ball of the rail. In general the welded types are more 
likely to be exposed than the compressed terminal type. 
The method in most general use for protection is to 
place the bonds under the joint plates. The only com­
panies stating that they protect their bonds by placing 
them under the base of the rail are the Northern Ohio 

Company 
Loo An,tf'INI llAilway O,rporatiun, Lue Anot~J..,.. Cal., J><•r Cf'nt. ,, 
~lark<!t ~,n-.,1 llail•·ay, K&D Fnncuoco, Cal , . · · , • · 
r>.-nnr Trarnway, Dcnvtt. Col ............. ..... . . 
C.-onorcticut Company. Nc11,• llavf'n, Conn.. . .. . 
C.rorcia Haihray ,t Power Company,_Atlanta, Ga ..... . 
Aurora, ~:lcin & Fo" Hivtt Elecilric UJmPAnY 111. - . • • • • 
Eut Ht. Louie ,t Suburban Railway, Eut Bl. r:..;.;;. Hail way, Alton. Granlt• & 

l:11 . 1.oula Traction Company, Eut St. Louu.111.... . .. 
Ro.:klonl & Interurban ltailway, lloc:kford, Ill ......... .. . 
Ran,.or lta,1 .. -.y ,t Electric Company, 11an_.or, Mc ...... . 
Hooton 1-:l•vated lwlwar, Booton. IIIUII... ... . . , .. . 
~:..tern Muaachmetu Htrttl ltailway1 llootton. ~,-
1),,y,artm•nt ol s1,...,t 11.ail.,·aya, Detroit, Micb .. 
llacinaw Tra11J1il Company, Baainaw, llhch .••.•.• 
Omaha & Council lllut!a Rtrttt Railway, Omaha, N•h .. 
l'ioMh•ro Ohio Traction & Liebl Company, Akron, Ohio. . , . • . 
P~nnA)'ITani...Ohlo Power & LlahL Company aDd l'~nruiylvan1a..Oh1o f.1,.,,.tnr 

Company~ You~to•n. Ohio........ .......... .. .. • · 
C,,ar....,ton u,n.olidat.c,d Hailway & Li1htlo1 Company, CharlNton. R. C. 
lJa.lLu 11.ailway, Dallu, Tex................. .... . · 
!;an Antonio Public 8c,rnce Company, Ran Antonio. Tox •.. 
Utah J.i~ht & TraM.lon Company, Salt Lftk• City, Utah... • 
Sowport Se•'I ,t llampton ltaihray, Ou & El..:trlc O,mpany, S•• I""' :-;,,. •· 

\'a ... ......... ...................... . 
Viralnla ltail•·ay ,t Powrr Company. Richmond, \'a 
lleaul• Municipal 11.ailway, S..td•, Wub .... ..... . 
Ohio Vall•y El..:trlc Railway, Huntlncton1 W. Va .. . 
• .,.,,,,. w...,.,,..;n t:leetrlc Company, Oohaooh. W I,, .• P"r """' 

============-=-==- -

Traction & Light Comp11ny, the· Ea11tt-rn llaaitaehusett.l 
Street Railway, tht! Detroit l>l'partment o( Str,'t"t Hall­
ways, the Rockford & lnlt·rurbnn ltaltway and the Ban­
gor Hnilway &. Electric Company. The latt.-r ty,•o rom­
panil•11 nl:10 ui1e bond11 placed undi-r thc.- Joint 1,latM. 

CAUSF.S OP FAILUR>: OP Bosl>ll 

The c11Ulll':i of failure ,·nry ron~lderably with the typ«.­
of bond. In all cnse-i, howe\'l•r, lool'le m«hanical Joint.A 
are mentioned :111 one of the chief rl'&AOnll for fallurc.-. 
With bonds o{ tht• compre:iiied terminal t)--pc thc.- moat 
important cau11e givrn i11 corrottlon, aCC"Ording to nln 
companie11. Loosening of thr plntt and t<'nnlnale la 
given by four compi:nlell, and Improper application of 
the bonds by three. Other cau11e11 mentlonNi are 1pllt­
ting of the rail ,,·cb at the bonding holes, breakage of 
the strands of the copper, vibration, and burning of 
the terminals. B'renknge of !ltrnnd:1 Ill the principal 
cause for fnllure of brazed bond11, five companlet gMnir 
this reason. Failure of the brulnir ls fl'l\'en by two 
companie11 as the chief cause of (allure, and ,·lbratlon 
by two others. One company 1tat~ that whttl.A of 
automotive \'ehiclcs shear off the bonds. 

Apart from loose mt'ehanlcal jolntA, the shearing otT 
of the bonds by vehicle wheels Is the principal cause­
of failure of both nrc-welded and JrH•\ll·cldNf bond--. 
according to ten companies. Other cau,t'11 for the fail­
ure of arc-welded bonds arc breakage of 11trand.s. Im­
proper application, poor welding and air po(keta In thc­
weld, and breakage of the rails thcmi1eh·c11. M l!!«lla­
neous causes for failure of gall-weldNf bondll art' ,·lbra­
tion. poor welding and nir pockets in the weld. 

FEW FAILURES OF WELDED TJlACK JOINTS 

Welded track joints give little trouble from the 
standpoint of the return circuit. Brt11kasrc of the JolntA 
is the principal reason for failure of conductMtr. 

Sumbttoll"-1.--
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Such failures are infrequent as compared with failures 
of bonds. The Connecticut Company had a large num­
ber of failures of rail welds a few years ago, when 
it was the practice of the company to weld light rail, 
but few failures have occurred with heavy rail. On 
old track the Georgia Railway & Power Company has 
had as many as 18 per cent of failures of welded joints, 
but it has had less than 1 per cent on new track. 
In the period 1921-1923 the Eastern Massachusetts 
Street Railway had 974 failures out of a total of 89,969 
welded track joints. With 347.5 miles of track welded 
this is 2.8 per mile of single track for the 3 years. The 
Department of Street Railways, Detroit, has had cracks 
develop in the upper seams of four joints in new track 
and 75 joints in old track repaired by the arc-welding 
process. These cracks were due to lack of proper sup­
port of the joints. 

The Omaha & Council Bluffs Street Railway has had 
about 200 failures of welded track joints, or 15 per 
mile of track that has been welded. On the lines of 
the Pennsylvania-Ohio Power & Light Company, which 
uses thermit welds, there have been 12 failures out of 
2,930 joints over a period of 8 years, or 0.774 joint 
per mile of single track. The San Antonio Public 
Service Company has had failures of 2 per cent of its 
welded joints. Sixty joints, or 10 per single-track 
mile, is the record of failures of welded joints on the 
Utah Light & Traction Company's property. Some 
failures have occurred on the track of the Newport 
News & Hampton Railway, Gas & Electric Company 
where old plates were welded to old rail. However, 
there have been no failures where the work was done 
on new track in the original job. Approximately 0.1 
per cent of the welded joints have failed on the Virginia 
Railway & Power Company's track. The Eastern Wis­
consin Electric Company has had no failures of welded 
joints in 2 years. 

METHODS USED FOR BOND .TESTING 

The type of instrument used most widely for bond 
testing is the Roller-Smith direct-reading bond tester. 
This device is used with current flowing through the 
rail from normal car operation and indicates the resist­
ance of the bond in equivalent feet of solid rail. Ofher 
types of bond testers used are the standard Weston 
millivoltmeter, the American Steel & Wire Company's 
bond tester and the Electric Service Supply Company's 
No. 34,175 tester. While the small companies ordina­
rily use but one instrument each, several roads have 
two and the Eastern Massachusetts Street Railway uses 
eight Roller-Smith instruments. In Omaha a prelimi­
nary check is made of potential drop in the various 
sections by using telephone pairs as leads and obtaining 
voltmeter readings. These readings are taken for 24 
hours. If this check shows a poor section an individual 
test is made. On some of the Eastern Massachusetts 
Street Railway's long country lines with infrequent car 
service it is necessary to feed current through the rail 
by means of heater coils used as a loading resistance 
so as to get a sufficient deflection of the instrument. 
A somewhat similar device made of resistor grids is 
used by the Virginia Railway & Power Company to get 
enough current in the rail. The practice on the Seattle 
Municipal Railway is for the bond tester to carry in 
his pocket a flashlight cell. This is connected with the 
instrument leads so as to furnish current across joints 
to be tested where there is little or no current in the 

rails, such as at neutral points between substations 
or near the ends of lines. 

Bond-testing cars of the type which was developed 
a number of years ago by Albert B. Herrick are in use 
only by the Boston Elevated Railway and the Connecti­
cut Company among the roa~ replying. The Detroit 
Department of Street Railways is contemplating the use 
of such a car. This device gives a graphic record of 
the resistance of each bond as it is run over the track 
at a speed of 10 m.p.h. or more. By a check of the 
location it is possible to determine which bonds have 
failed. It was at first the practice of the Connecticut 
Company to refer the loc'ation of a defective bond to 
the nearest pole, but several cases where with more 
than one bond between poles the repair gang dug up 
the wrong bond led to a change in practice, so that the 
car is stopped at the defective bond and its exact loca­
tion painted so there can be no misunderstanding. 

MARKING DEFECTIVE BONDS 

In general, two methods are used for marking bonds 
found defective by the meter methods. One of these 
is to mark the rail with paint, and the other to mark it 
with a chisel or a center punch. The Pennsylvania­
Ohio Electric Company uses several colors of paint to 
indicate different test results. A few companies use a 
colored chalk or crayon for the purpose. Another 
method sometimes used is to determine the location 
of the defective bond from some fixed point. The Los 
Angeles Railway, for instance, indicates the location of 
the defective bonds on the report sheet by pole num­
bers. In Detroit the indications are given by house 
numbers where possible, and chisel marks are placed 
on the rail as additional identification. At Charlestown 
a count is made from the nearest special trackwork, 
while the Virginia Railway & Power Company numbers 
the bonds frpm the street intersections. 

In Seattle the defective bonds are located with re­
spect to the houses, poles, or other landmarks and listed 
on blank forms, a copy of which is illustrated with this 
article. This same form is used by the repair man to 
indicate the type of bond removed and its condition, 
as well as the type of bond installed in place of it. 

On some roads the bonding crew follows immediately 
behind the bond tester. In this event, only temporary 
marks are needed. Railways using this practice are the 
Bangor Railway & Electric Company, the Eastern Mas­
sachusetts Street Railway, and the Newport News Rail­
way, Gas & Electric Company. 

PERIOD OF TESTING 

Considerable difference exists in the length of time 
that the track is allowed to go between tests of rail 
bonds. A number of the companies included in the 
survey make tests approximately once a year. These 
include the Northern Ohio Traction & Light Company 
the Connecticut Company; the Eastern Massachusetts 
Street Railway; the Bangor Railway & Light Company; 
the Detroit Department of Street Railways; the Los 
Angeles Railway; the Utah Light & Traction Company; 
and the Aurora, Elgin & Fox River Railway. The Den­
ver Tramway makes bond tests at periods varying from 
6 to 9 months. The Seattle Municipal Railway makes 
tests in paved streets once a year and on unpaved tracks 
every 6 months. A 6 months period between tests is 
used by the Pennsylvania-Ohio Electric Company, the 
Saginaw Transit Company, the Ohio Valley Electric 
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Company, and the Eastern Wisconsin Electric Com­
pany. Two roads have a period of 2 years between 
tests. These arc the Rockford & Interurban Railway 
and the Georgia Railway & Power Company. The 
remainder of the companies included state that the 
period of testing is irregular. 

WHEN BONDS SHOULD BE REPLACED 

It is noticeable that the failures of the compressed 
terminal bonds are progressive as the contacts between 
steel and copper corrode or work loose, while the 
failures of the welded and brazed types are more or less 
sudden. With the latter types, so long as several 
strands of the flexible portion of the bond remain 
intact, the resistance of the bond will ordinarily be low 
enough to carry the current without a drop of potential 
in the track so great as to cause difficulty in operat­
ing cars. This makes it easy to determine if the bonds 
should be replaced, as there is a wide difference in the 
readings of the testing instrument between good and 
bad bonds. With compressed terminal bonds, on the 

~• 1tt1• toOe ?•88 T6 N <l"U• • 

it is stated that better workmanship which the company 
is now obtaining will reduce the replacement of bonds to 
between 5 and 10 per cent a year. 

On the lines of the Market Street Railway, when a 
section of track is overhauled or rebuilt, the bonds are 
examined and put in first-class condition. Otherwise, 
the bon•ds are not investigated. The cost of opening 
the streets, removing the joint plates and repairing is 
so high that a slight deficiency in bond conductivity as 
shown by the testers would not receive consideration, 
so that the bonds are not tested. 

The exposed type of brazed bonds was installed by 
the Connecticut Company several years ago. A large 
portion of the bonds have since been replaced in con­
nection with reconstruction work, although at the pres­
ent time there still are a considerable number of the 
brazed bonds in service. These are stated to be in as 
good condition as when they originally were installed. 
The company now uses the arc-weld exposed type of 
bond on maintenance work and on new construction on 
special work. 

l\lUNICIPAL STREET RAIL'\\1A Y , SEATTLE 
IJl>OK No, _ ---

LIST OF DEFECTIVE BONDS _ Jun11 __ 2le~ _.___ 19_2_4 J>AOK 4 

LocAT IOS WES?LUE Lirit: , Con•t. l>ATB OF H.V.PAIRfh !\IOSTD 'YBAR 

TRACK RAIL LOCATION R'D'G 
-ro BE rlLLCD IN BY REPAIR Mo\N 

TYN: W OlD aGND CONDITION TYNWNCWIOND 

Weatlam Avenue N. 

l'eet lwae t 4' north of Build 1na- PIO. 1546 ' 

Eaet !East lat fo1nt e outb of door 1647 

9 ft n + !o n n+ I'\-- ...,• 4 ♦ a A nl'\ ¥ , cA,r 

'l'Aat ''Rne t " "" 10 1 nt e1>uth o~ 2nd e n an Wi re· pole ·s. of door 1717 

t "orm l 0 H<'d hy lh <" l< <'alll.- ;llunklpn l ltullw11y fo r R t"eo rdln g B o nd TrHlH and lteplnel'm<'nlH 

other hand, it becomes a matter of determining a limit­
ing resistance which is considered low enough not to 
cause interference with car service. 

A majority of the railways included in the survey 
give the testing crew tabulated or other information 
regarding the bonds and the permissible resistance .. 
The equivalent resistance which is considered satisfac­
tory differs with the companies, depending to a certain 
extent on the amount of traffic and the return current 
which must flow through the rail. A bond resistance 
equivalent to 4 ft. of rail is considered satisfactory by 
the Virginia Railway & Power Company; the Market 
Street Railway considers the joint all right if the resist­
ance of 1 ft. of rail, including the joint, is not greater 
than 5 ft. of solid rail; while the Omaha & Council 
Bluffs Street Railway marks the bond for replacement 
if it has a resistance exceeding that of 6 ft. of equiv­
alent rail, and the Newport News Railway, Gas & 
Electric Company replaces the bond if it has a resist­
ance greater than 8 ft. of rail. 

NUJIIBER OF BONDS REPLACED ANNUALLY 

The number of bonds repaired or replaced annually 
varies greatly on the different properties. This is indi­
cated in the right-hand column of the table. On new 
track, with protected bonds of the welded type, replace­
ments are very few. With the older types of bonds, 
the replacements may run as high as 20 per cent of 
those installed. On the Bangor Railway & Electric 
Company, which has the latter figu re for replacement, 

Gas-weld bonds are repaired by the Omaha & Council 
Bluffs Street Railway when they have been removed for 
any cause. This is done by grinding the head and 
stretching the bond straight, after which it is bent to a 
U shape and placed in stock. 

The 4,000 ribbon-type brazed bonds on the lines of 
the San Antonio Public Service Company have not been 
found satisfactory. This is due to the excess heat in 
the installation process weakening the ribbon adjacent 
to the terminals and causing the ribbon to break under 
the constant vibration. 

THEFTS OF BONDS UNIMPORTANT 

1\Iost of the companies included in the survey state 
that the theft of bonds is now a matter of little or no 
importance, even when the exposed types are used 
exclusively. This is probably true in large measure 
to the types of bonds now in common use being shorter 
and having so much less copper than the old-style bonds 
that it does not pay a thief to remove them. Then, too, 
the welded types are so strongly fastened to the rail 
that it is quite difficult to remove them. Of the com­
panies making definite statements as to the number of 
such thefts, the Northern Ohio Traction & Light Com­
pany states that 2 per cent of its bonds are stolen 
annually, while the Pennsylvania-Ohio Electric Com­
pany states that 1 per cent are stolen. The Georgia 
Railway & Power Company loses about 50 bonds a year, 
and the Omaha & Council Bluffs Street Railway approxi­
mately the same number. 
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Water Rheostat Used for 
Testing Circuit Breakers 

Close Regulation of Resistance Up to 500 Amp. Is 
Secured by This Means in Chelsea Shops. of 

Eastern Massachusetts Street Railway 

BY H. T. HURLOCK 
1,;ngine"r Rolling Stock and Shops Eastern Jllassachusetts 

Street Hallway, Boston, Mass. 

A LL circuit breakers passing through the repair 
fl.. department of the Chelsea shops of the Eastern 
Massachusetts Street Railway are carefully tested be­
fore they are returned to service. The outfit used for 
this work consists of a water rheostat operating in 
parallel with two banks of grid resistors. The water 
rheostat is designed with a capacity of 200 amp., while 

the fixed resistances 
are 100 and 200 amp. 
respectively, giving a 
total c a p a c i t y of 
500 amp. 

A shop supply of 
,----~ .... mP....,;,/._,1.,..._.• compressed air pumps 

To troll~ brine into the water 

600 

r~a rheostat from a stor­
age tank located under 
the floor. The air, 
which is controlled by 
an engineer's valve, 
passes into the top of 
the storage tank, and 
thus forces the brine 
up into the rheostat. 

l\"lrln,:- nla,:-rum of 1h11 Tr.ting 
.Apparatus 

To empty the rheostat the air is released to atmosphere, 
and the brine flows back by gravity into the storage 
tank. The combination of water rheostat and fixed 

Clr~ult Ilrrakrr T"stlng Panel In thr Chol•"a Shop■ of the EaotPtn 
l\lana<'hnsrtts Strrrt Railway 
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l'lpln,:- Arrancrmrnt Showln&' llnw thn Levrl of thn Urion In th~ 
,vatrr nhro■lat II ControUNI 

resistance permits close regulation up to the full ca­
pacity of 500 amp. 

The water rheostat, 24 in. x 24 in. x 30 in. deep, is 
constructed of wood, copper lined, and has a brine 
capacity of 50 gal. Two electrodes of No. 14 gage sheet 
iron 3 in. wide are suspended from the top of the 
rheostat and spaced 7 in. apart. A water gage is added 
to indicate the height of the brine. Both rheostat and 
storage tank are mounted on insulated supports, and 
rubber hose is used for the connections. The entire 
apparatus has been built from materials on the property 
and has given satisfactory results. 

It is the practice of this company to set circuit 
breakers to trip at 150 per cent of the full load rating 
of the motors, after which the adjustment is pinned to 
prevent tampering by unauthorized persons. Breakers 
which are found to be inaccurate in service are returned 
to the shop!! for adjustment. 

Shopman's Badge Uses Company 
Symbol 

A N OCTAGONAL badge 
I"\. has been devised for 
the use of the shopmen of 
the A I t o o n a & Lo g a n 
Valley Electric Railway, 
Altoona, Pa. The feature 
of this badge is a closed belt 
with a buckle at the bottom 
and the words "Logan Val­
ley" around the circumfer­
ence. 

The symbol is the same as 
that long used by the com­
pany on the sides of its cars. 

Chara<'lrrl ■tlc S;rmbol of 1hr 
Locao Vallry Line Ia U■rd 

On Shopman'• Dade" 

The badges are made of metal and are manufactured 
by the Whitehead & Hoag Company, Newark, N. J. 
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Pull-Ins Reduced 80 per Cent 
By Installing Armature Dipping and Baking Facilities and by Changing 

the Kind of Waste Used in the Journal Boxes the Harrisburg 
Railways Eliminated the Cause . of l\lany Breakdowns 

DURING the past year the Harrisburg Railways, 
Harrisburg, Pa., has reduced the number of cars 
pulled in per month from 110 in January to 21 

in November. The average car mileage per pull-in has 
been increased from 2,950 to 14,504. This improvement 
has resulted from three principal things. Breakdowns 
to cars in service have become less frequent since the 
practice of dipping and baking armatures has been 
undertaken. A change in the kind of waste used in 

moves, it has been found best to use a portable traok 
which is laid down when the doors arc open and is t.'lken 
up before they are closed. 

The armature carriage is a box made of sheet metal 
welded together and placed on wheels. It was built in 
the welding shop of the railway. Holes have been bored 
through the top and bottom to take the armature shafts. 
By this arrangement the armatures are held securely in 
place. A chain hoist by which armatures are raised 

Th,. 1"8kln,: o,-,.n Shown at th.- 1 .... rt Ila• ne.-n l notallt'd In an Ac<'<'M•lble aml \\'ell-Llirhtt"d Loeatlon. The Dlpplnir Vat Shown at 
th.- lththt lo l\lad.- nf a Slt't'I OIi Drum. Note the Portable Track Stllndlnir A,:alnet the ,van 

packing journal boxes has reduced the number of hot 
bearings. A repair man is kept downtown at the square 
all day to make minor repairs and thereby save having 
to take cars out of service. 

Dipping and baking apparatus was installed in the 
armature room in April of this year. This location is 
particularly good because the room has a southern 
exposure and many large windows, making it sunny and 
bright. Moreover, it is readily accessible. A dipping 
vat has been made from a steel oil drum, which has 
been sunk below the floor. The position of the cylinder 
is vertical, with the top flush with the floor. Armatures 
are suspended vertically and lowered by a chain hoist 
into the liquid. 

The electric baking oven, which was built by the 
Despatch Manufarturing Company, Minneapolis, Minn., 
is only a few feet away from the dipping tank and 
facing it. Its general appearance is shown in an accom­
panying illustration. After having been dipped, the 
armatures are placed on a carriage and rolled into the 
oven. Because the oven doors close tightly, with no 
opening in them for the rails on which this carriage 

from the dipping vat moves along a short track so that 
the armatures can be lowered directly onto the carriage. 
An important point in connection with the handling of 
armatures is the use of a copper lining band inside of 
the grips which are placed on the armature shaft. The 
use of this lining has proved efficacious in preventing 
damage to the metal of the shaft. 

AUTOMATIC TEMPERATURE CONTROL HAS BEEN 

PROVIDED FOR THE BAKING OVEN 

The baking oven has the usual thermostatic control 
and also a time control. The temperature range of the 
thermostat is about 2 deg. Field coils are baked lit 220 
deg. F. and armatures at 250 deg. F. A cut-out has 
been arranged so that when the doors are open the 
circuit is broken. The time control has been provided 
so that armatures or field coils can be left in the baking 
oven over Sundays or holidays when the armature repair 
man will not be on hand to turn off the current. This 
is so arranged that after a fixed temperature has been 
maintained for a certain length of time the clockwork 
mechanism automatically opens the circuit. 
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The installation of the dipping and baking apparatus 
is considered by the railway to have been instrumental 
in reducing the number of pull-ins. The monthly record 
shows how the average mileage per pull-in began to 
increase to a marked extent soon after dipping and 
baking was undertaken. Monthly figures are given in 
the accompanying table. December, it will be seen, was 
not quite so good as November, but in spite of adverse 
weather conditions was far better than the early months 
of the year. 

PULJ,-JN RECORD OF HAHRISBURG RA ILWAYS F O R 1924 

Mon t h, 1924 
Jan uary .... .. . . . . 
Febru ary ...... . . . 
:\larch . . . . ....... . 
April . . .......... . 
:\Jay •••••••••••••. 
J unP ......... . .. . . 
J ul y ........... . . . 
Au g·ust ........ .. . 
September ..... . . . 
October ......... . . 
X ovember ....... . . 
Decem ber ...... .. . 

Total Pull - Ins 
JIO 
11 0 

93 
• 70 

62 
78 
46 
55 
55 
47 
21 
47 

Car-Miles per Pull-In 
2,950 
2,770 
3,3 02 

•4,536 
5,376 
4,055 
6,950 
fi,714 
5,545 
6,755 

14,505 
6,821 

•DiJ)plng and bak ing tae!lltles Installed In April . 

In the early part of the year it was felt by the 
management that there were too many fa ilures to cars 
in service, and a careful investigation was undertaken 
to determine the cause of this situation. One of the 
causes of pull-ins was hot journals. For example, in 

,\ Welded Armature Carrla11:e Uade of Sheet )lehtl 
) iovett on a l'ortable Track 

December, 1923, 89 cars were pulled in for this reason, 
and in January, 1924, the total number of hot bearings 
was 127, although there were not an equal number of 
cars taken out of service. High-grade lubricating oil 
and pure wool waste were being used by the company. 
Chemical analyses were made of the oil and waste. This 

was even carried to a point where the chemical char­
acteristics of the dyes used in the wool were studied. 
No shortcomings, however, were found with either the 
oil or the waste. 

During the investigation, A. F. Rexroth, master 
mechanic, visited a number of neighboring railway 
properties to study their methods of journal lubrication. 
On a trip of this kind to a property operating under 
conditions similar to those of the Harrisburg Railway, 
he di scovered that extremely satisfactory results were 
being obtained with a comparatively low-grade wool 
waste. It was suggested that the 100 per cent wool 
used at Harrisbtp"g was too high grade. 

Accordingly, it was decided to try a different kind of 
waste containing only 60 per cent wool. This resulted 
in an immediate reduction in number of hot journals. 
Its use has been continued and the results have been 
most gratifying. The number of hot journals each 
month is shown in the accompanying table. 

HOT JOURNAL RECORD, HAHRI SBURG RAIL\\' A YS 

Month. 1924 
January ...........•........ 
February •••.•••.•••••.•.... 
.March ..................... . 
Apr il .•.•....•..........•• , , 
lllay .•.••.....•••.•.••..•••• 
June •........•....• • •. • • • •. 
J ul y •••.........•.....•..••. 
A ug ust ........••.•.....•••• 
Sept em ber ....•....•.....•.. 
October ••....•.....•....•••. 
November .........•.....••. 

Hot J ournals 
127 

•10~ 
16 
10 
17 
19 

8 
8 

11 
6 
8 

•change made In quality of waste duri ng thh, m onth. 

After n ine months experience with the new waste, the 
company has decided that pure wool waste is unsatis­
factory for journal packing. Records show that in 
Harrisburg trouble was first experienced with this 
waste when it was about 60 days old. The supposition 
is t hat it became glazed on the surface and failed to 
carry the oil as it should. Moreover, the theory is held 
tha t pure wool waste is not as springy as GO per cent 
quality and is, therefore, less sati sfactory for journal 
packing. 

A SHOP MAN Is STATIONED DOWNTOWN 
TO MAKE MINOR REPAIRS 

Another important step that has been taken to reduce 
the number of pull-ins at Harrisburg is the keeping of a 
repair man on duty at the square. At this location, the 
t wo principal loops in the downtown district touch and 
all cars pass this point once on each trip, except for 
those on a small line in the suburbs which do not come 
downtown at all. Stationing a repair man at the square, 
therefore, makes it possible to repair a car in service 
without pulling it into the shop, unless the defect is 
serious. 

This man is on duty from 7 a.m. to 6 p.m., and 
the cost of keeping him there has been saved many times 
over through the elimination of dead mileage by pulling 
cars in and pulling out other cars to replace them. As 
the shops are nearly a mile from the central square, 
this saving has been very considerable. Moreover, 
there has been a corresponding saving in labor costs, 
since it is unnecessary to have shopmen take cars down­
town to replace cripples and bring in the latter to the 
shop. As it happens, the one line which does not pass 
the square does pass right by the front of the railway 
shop, so that under the present arrangement every car 
on the system can be repaired on the road if the defect 
is a minor one. 
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Proper Equipn1ent In1proves 
Babbitt Roon1 Results 

Com·enienl Arrangement of This Department in the 
Snelling Avenue Shops of the Twin City Rapid Trnn­
sit Company, Together with Specially Designed 

Equi pment, Insures Uniform and Speedy Work 

,,\S DESCRIBED in a previous article in the ELECTRIC 
fi RAILWAY JOURNAL for Nov. 15, page 834, both solid 
bronze and babbitt-lined malleable shells are used by the 
Twin City Rapid Transit Company mechanical depart­
ment for axle bearings and babbitt-lined bronze is used 
for armature bearings. The babbitting department is 
therefore considered of equal importance with other 
shop departments where the machining operations are 
carried on, and considerable attention has been given to 
its equipment and arrangement. 

::\laximum convenience for carrying on the work has 
been the first consideration. The department is 
equipped with a number of low, cast-iron top tables. 
having these heavy tops supported on substantial steel 
legs. One of ~ ese tables extends across in front of the 
babbitting furnace as shown in the accompanying illus­
tration, so that it is handy to the furnace and also to 
the tinning tank, which is near one end of the table. 

::\lalleable shells are tinned by using a special non­
acid tinning flux which causes the tinning material to 
adhere properly to the malleable iron. The tinning 
material is half tin and half lead, and is put intu ti 

small rectangular tank set in a convenient location rela­
tive to the babbitting bench. A gas flame under the tank 
keeps the tinning mixture at the proper temperature. 
The bearing to be tinned is first preheated by im:nersion 
in the babbitt pot, either fo1· removal of the old bahbitt 
in the case of an old bearing, or for preheating only in 
the case of a new bearing. Old bearings seldom require 
\'ery much tinning to be done before rebabbitting. 

When a bearing does require tinning, however, it is 
set on the edge of the tinning tank as shown in the 
illustration, the projecting end being supported on a 
small cross bar, so that it slopes considerably, thus 
making sure that any surplus material will drain back 
into the tank. 

At the right of the tank, in an earthen pot, is the 
tinning flux. This is first swabbed on the interior 
surface of the bearing. An interesting item in connec-

Th ~ Ttnnln ii; T a n k and Yl u x Are LorolNI Con.-rnlrn t lo th<> llabblll 
t ·u rnarr n nd " 'ork llrnrh. nu, nenrl n ii; h Snpporled 

o n lhe F.dse or l he Taok Wh llo B elns Tlruoed 

ThlM UruHh, Jln,·lnr BrlNUf'N :\tndf' nr TwlNtrd ( 0opt1t'r !-'lrundit, IN 
Vf'ry l•:trf'f"fh•e- te1r ~J,rf"Hdln.- th.- Tin on thf'I 

ln•ldr of 1hr llrurlnii; ~hrll 

tion with this operation, which at first glance may 
seem to be a very unimportant detail but which is some­
times a considerable source of lost time and annoyance, 
is the material used for this simple swab with which 
the tinning flux is applied. It consists of a piece of 
asbestos cloth fastened on the end of a small wire 

:MIMI ln-ercffp11 
: tr,,- t,er,ring 

/ fromn>Rfldr11/ ,.,. 
r.n 
•: ti 

- Todrr,!n 

W,;lrr ' -At:r 

.\ ~,,el'tnlly l>f"Nht'nf"d Uabhlttlng )lnl'hln._. lnl'rf"nNeN t•rodoctlon 
Ch·rr llund )lrthndN. The ~lantlrf"I Js \\"ntt"r Coolt"d nntl 

I• 11.,1~11•~cl rrom 1hr Hnbhllt by lh~ Ar lion nr 
ihe 1•n ... unu1Uc Cyllndf'r nnd Lt", . ._.r 

handle. This is the only material which has been found 
to resist the corroding action of flux and heat. 

Another i11teresting detail of the tinning operation 
is the method of applying the tinning material to the 
face of the bearing. The home-made copper brush, 
shown in another illustration, is dipped into the molten 
tin, by passing the long handle through the bearing. 
The brush is then repeatedly dipped into the tin and 
rubbed back and forth on the inside surface until the 
latter is thoroughly coated. The bristles of this brush 
consist of small twisted strands of fine copper wire, and 
as one of the brushes lasts for a long time, this method 
has been found to be much more satisfactory and rapid 
than that of using an iron to spread the tin. 

After the tinning operation is completed the bearing 
is ready for babbitting. In the case of axle bearings, 

. the babbitt contains a very much higher percentage of 
lead than for armature bearings, This is true only in 
the case of malleable-iron shells, of cours; as the solid 
bronze axle-bearing shells arc not babbitted. When 
babbitt is applied to the malleable-iron shells, its thick­
ness varies from ! in. to h in. In armature bearings 
the babbitt thickness averages about h in. 

A pyrometer is used in the babbitt pot to check the 
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temperature, which is maintained at 650 deg. F. to 700 
deg. F. Soft babbitt is heated to a temperature of only 
about 600 deg. F. 

For the purpose of increasing the production in 
babbitting bearings a special machine has been 
designed, which employs a water-cooled automatic 
releasing mandrel. Accompanying illustrations show 
the design of this device. Near one end of the long 
table in front of the babbitt furnace is mounted an air 
cylinder and lever, which is supported over the end of 
the babbitting mandrel so that admission of air to the 
cylinder will force the end of the lever down on the 
mandrel. This mandrel itself is hollow, and fits into a 
steel casting set into the table as shown in the sketch. 
The mandrel is thus movable within the casting, and 

Compact and Conn•nlent Arrangement of Equipment In lhe Babbitt 
Room };llmlnnlre Loot J\lotlon nnd Ttme. The Babblltlog 

~l1u:-hlnt" IN ~lnnnlf'd on 11 Low. Co11t ... fron Top Tahlt" 

is supported on a spring at the bottom. When air is 
admitted to the cylinder the overhead lever forces the 
mandrel down in the casting and compresses the spring. 
A shoulder in the casting limits the distance that the 
mandrel can travel down. When the air pressure is 
released the mandrel is forced back into the normal 
position by the action of the spring. 

Leading into the chamber from the bottom of the 
casting, and extending up into the hollow space inside 
the mandrel itself, is a small pipe by which a jet of cold 
water is introduced. A drain pipe leading out from the 
bottom of the chamber allows the surplus water to flow 
off. When it is desired to remove the bearing from the 
mandrel after it has been babbitted, or to replace 
another one on the mandrel, the lever is moved off the 

Concrete Curb Along Rail Reduces 
Paving Cost 

AN UNUSUAL solution of a peculiar paving problem 
fl.. has been made by the Altoona & Logan Valley 
Electric Railway, Altoona, Pa. In the district where 
this company operates brick is used almost universally 
for paving the streets. Some time ago, however, the 
railway purchased at a bargain 600 tons of 5Hn. T-rail 
of s p e c i a I section 
with a deeper head 
than standard. As 
it was found impos­
sible to place a 4-in. 
paving brick under 
the head of this rail 
to make a flangeway 
some other way of 
doing this had to be 
devised. The method 
finally adopted con­
sists of placingwhat 
the company calls a 
"c o n c r e t e c u r b" 
along the rail. This 
has not only :,olved 
the immediate prob­
lem, but also has re­
duced the cost of 
paving the railway 
area. The method of 
installing the con­
crete curb is as fol­
lows : After the ties 
have been laid and 

.\11pear11n<-e of Con<-rele Fle.ngew1.1y 
and Brh-k Pavement Uoefl 

In Alloona 

the rails spiked down a board 4 to 5 in. high is placed in 
a vertical position along the inside base of the rail. This 
is held in place by two or three paving bricks placed 
at intervals against it. The paving bricks in turn are 
held by nails driven part way into the wood ties, as 
shown in the accompanying sketch. As soon as the con­
crete has set, the nails, bricks and board are removed. 

Two rows of brick stretchers are then laid along the 

A Lon,:llndlnal Board Held In Place by Paving Brick Nailed 
Loooely to lhe Ties lo Used ae a Form for 

Poorlnr; the Conl'rrlr 

end of the supporting pin and allowed to rest on a short inside of the concrete curb and grouted. On the outside 
shelf until it is replaced on the pin again after another of the rail brick headers are placed in the ordinary way. 
bearing has been put on the mandrel. It is estimated by the company that this concrete curb 

It is evident that this arrangement causes the babbitt - cost about 7 cents per foot of rail. This is less by 
to cool quickly after pouring, and the pneumatic device about 3 cents per foot than the cost of paving brick. 
forces the mandrel loose if the babbitt sticks, and Carefully constructed bolted joints are used by the rail­
avoids any loss of time. With this arrangement, one way, with special plates which were purchased at the 
man babbitts approximately 17 armature bearings per same time as the rail. The plates are seam-welded 
hour on general run work, including the time taken to and the bolts are spot-welded with the nuts on the 
melt out old babbitt on scrap bearings as well as those inside. Having concrete alongside the rail instead of 
that are to be rebabbitted. When babbitting bearings bricks makes it unnecessary to resort to special con-
only, ORe man easily completes 25 bearings per hour. struction where the bolts project inside the rail. 
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Inspecting Cars on Watt-Hour Ba.sis 
The Routine Followed and the .Methods Used by the Philadelphia Uapid Transit Company 

Arc Described-Meters Equipped with Three Inspection Dials Provide for Three 
Periods Suitable for Inspecting Various Parts of the Car Equipment 

P
ASSENGER cars of the Philadelphia Rapid 
Transit Company have been inspected on a watt­
hour basis for the past several years through the 

use of Economy watt-hour meters installed on the indi­
vidual cars. The energy consumption has been calcu­
lated so that the inspection periods correspond quite 
clm,ely to a mileage basis. The meters are equipped 
with three registration dials in addition to the regular 
1·e1.dstering dials for recording watt-hours to give the 
energy consumption record. These inspection dials are 
referred to as "A," "B" and "C." On 310 of the meters 
the three dials are calibrated to register 5,000, 15,000 
and 30,000 kw.-hr. respectively. On all the other meters 
the dia_l indications per revolution are 3,000, 15,000 and 
30,000 kw.-hr. respectively. 

Each dial is equipped with two hands, one stationary 
4'1.nd one traveling. The stationary hands are set in 

,_fl ............... N 

Car No. PHILADELPHIA RAPID ··A· tMptCtk)in .Mi.In · • 

accordance with the average kilowatt-hour consumption 
per car-mile for various types of cars at each of the 
carhouse locations. The stationary hand can be reset 
lo indicate on the dials the proportional kilowatt-hours 
consumed in operating a given number of car-miles for 
an "A," "B" or "C" inspection. 

The factor for reducing kilowatt-hours per car-mile 
to obtain car mileage will necessarily vary with lines, 
but in order to provide a uniform basis for each of the 
15 inspection shops, an average of the car lines oper­
ating from each particular shop is obtained. Thus, if 
there are five lines operating from a shop, the factor 
chosen for reducing kilowatt-hours per car-mile to 
car-miles is the average of the five lines. The variation 
from the definite mileage inspection as used is less than 
5 per cent. In order to make sure that operating con­
ditions are taken care of and that the constant used 
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actually represents the character of service from a 
particular depot, a check is made about three time;, per 
year. 

men when they start work in the morning and it must 
be signed by the men and turned into the carhouse 
office at the end of each day. The carhouse clerk trans­
fers the data to individual car record cards, designated 
as Form 7140. The foreman or his assistant must per­
sonally check all cars due for inspection, reset the 
dial hands to zero and take a statement of the meter 
on each car. 

The system is working very satisfactorily and is 
more convenient than the mileage system formerly 
used. One clerk takes care of the necessary records, 
so that no additional force is required over that pre­
viously used when the mileage basis was employed. 
The number of cars which come in for inspection each 
day is quite uniform, and little trouble is experienced 
from cars being bunched one day with very few the 
next. The uniformity is shown by the accompanying 
table of total inspections for the month of August. 

All surface cars, with the exception of old equipment, 
are inspected according to a schedule designated as A, 
500 miles; B, 2,500 miles, and C, 7,500 miles. 

SPOTTING CARS FOR INSPECTION 

After an inspection has been made the carhouse 
foreman or his assistant unlocks the resetting device on 
the meter and turns the traveling hand back to zero. 
Meters are inspected each night by car placers. On 
Form 7126, designated as "Daily Report of Cars 
Inspected by Meter Dials," the car placer each night 
enters carhouse number, date, serial numbers of cars 
due for inspection, and inspection letter, this being 
determined from the position of the traveling hand 
relative to the stationary hand on the inspection dial. 
Such cars as are found to be due for the various 
inspections are blocked in the carhouse so that they will 
be held for inspection the following day, or if necessary 
they may be operated as morning rush trippers. 

The carhouse clerk enters the meter reading in the 
column under "l\liles" and subtracts the previous meter 
r eading from the last reading, which gives the total 
kilowatt-hours consumed since the last inspection, which 
in turn is divided by the kilowatt-hours per car-mile 
which has been determined for that class of car at this 
particular depot. He then enters the miles that the 
car traveled for that inspection under the present meter 
reading. Form 7126 is filed away for 60 days and then 
destroyed. Form 7140 is kept in the carhouse office in 
the active file until both sides of card have been filled. 
It is then transferred to an inactive file, where it can 
be referred to whenever it is desired to determine what 
troubles a car has shown or for checking mileage of 
any particular piece of equipment. 

The night foreman must make out a work sheet for 
each man in the crew. This sheet is ready for the 

The type of inspection used includes first the class 
"A" inspection, made every 500 miles, which in Phila­
delphia runs between 4 and 5 days. When a car comes 
in with the meter dial indicating that it is due for 
class "A" inspection, the car placer turns this over 
to the inspection force, repair crew, or cleaning crew, 
as is necessary. The inspection made consists of the 
examination of all parts to make certain they are in 
good condition and for the replacement of pins, cotters, 
screws, and the like which can be done quickly. Details 
of work done follow: 

CLASS "A" INSPECTION 

Trolley-The trolley wheels arc 
gaged, and if they have reached the 
condemning point they are replaced. 
Bushings, contact springs, washers, 
pole, trolley stand, trolley lead, rope 
and catcher must be inspected, re­
paired if necessary and all worn parts 
replaced. A drop of engine oil is ap­
plied to trolley contact washers and 
stands and catchers are lubricated. 
The trolley rope must be of sufficient 
length for the pole to reach 23 ft. high. 

Controllers--Controllers are inspected 
for broken or worn-out fingers and seg­
ments, which are replaced where 
necessary. All old grease must be 
wiped from the contacts. Fingers are 
adjusted to give 1 in. pick-up to the 
finger. All dust and dirt are brushed 
out of the controller with a special 
brush, and the controller is thoroughly 
inspected for blisters and burns on the 
controller cylinder or the base of the 
fingers. These are filed and thoroughly 
~leaned. If necessary a very thin coat­
mg of shellac is applied to the parts 
where carbonization has been found. 
The deflector boards are scraped and 
brushed to remove the copper dust. 
Controller segments are lubricated with 
vaseline or petroleum jelly. Bearings 
are oiled and the tops of controllers 
are cleaned of all dirt and grease. In 
general the controller must be placed 
in such a condition that it will give no 
trouble before the next inspection. 

Brakes-Brake inspection consists of 

inspecting the entire brake rigging, on 
both body and trucks. If shoes, pins 
or levers are worn they are replaced, as 
well as any other part worn to a con­
demning point. Loose bolts are tight­
ened. 

Slack adjusters are inspected care­
fully and the brakes are applied and 
released several times to determ:ne if 
the slack adjuster is functioning 
properly. If not, it is removed and re­
placed by one in good order. On cars 
equipped with solid turnbuckles, manual 
adjustment of brakes is necessary and 
the inspector places a p:nch bar at 
least 5 ft. long with one end under 
the transom iron of the truck and the 
other end against the brake beam. He 
then puts his weight against the end 
of the bar so as to force the beam away 
from the wheel. With proper adjust­
ment, he will then be able to shake the 
shoe in the holder with his fingers. 
This is done on each wheel of the truck. 
The same procedure is followed on cars • 
equipped with slack adjusters. 

The inspector checks air pressure to 
see that it stands at a minimum of 
65 lb. and a maximum of 75 lb. If he 
finds a variation of pressure he re­
ports it to the foreman or his assistant. 
Side bearings are lubricated with one 
part reclaimed compressor oil and two 
parts of track oil, applied with a H-in. 
brush. 

Ftnzders-All fenders are tripped 
from the platform with the plunger and 
with the tripping gate. They are also 
reset from the platform to determine if 

they are in good working order. 
Fender parts, including tray and trip 
gate, are lubricated and any worn or 
broken parts are replaced. 

Glass-All broken glass is replaced, 
while cracked glass is replaced only 
when the foreman or assistant foreman 
finds it necessary. 

Window Catches-Window catches 
on green cars are thoroughly inspected, 
and where found defective they are 
replaced with good-order catches. 

Seats-All seats are thoroughly in­
spected, particular attention being 
given to castings of side supports, 
broken slats and protruding nails. De­
fective seats are repaired or replaced. 

The foreman or his assistant then 
inspects the entire car to determine 
if proper inspection and repairs have 
been made. 

CLASS "B" INSPECTION 

The inspection work of all parts 
as listed under the class "A" inspec­
tion is repeated on the class "B"; in 
addition the following work is done: 

Motors-All worn-out or chipped 
brushes are replaced and the brush 
springs are inspected for weakness or 
breakage, commutators are inspecteli 
for flash-over. The brush-holder yokes 
on motors equipped with old-style 
yokes are thoroughly inspect(ld for a 
deposit of carbon dust or carbonization. 
Brush-holders and yokes are wiped 
clean on motors without brush yokes, 
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insulators are wiped clean, and the in­
spection of holders is carried on in the 
same manner as outlined above. The 
armatures are inspected for low bear­
ings, and if any are found they a re re­
ported to the foreman or his assistant. 

Field coils nrc inspected carefully 
and gears and pinions nre t ried for 
looseness and arc lubricated. On the 
GE-80 motors the waste is r aised and 
the piece of waste resting next to the 
armature shaft is replaced by a fresh 
piece and free oil is placed on top of 
the waste. On all box-frame type mo­
tors the oil is not applied to the waste 
but is poured into the well that is pro~ 
vidcd in the motor end housing, wh!ch 
allows the oil to go down into the waste 
at the bottom of the well, and the 
capillary action of the waste takes the 
oil from this reservoir to the armature 
shaft. All motor leads and cables are 
inspected and repaired where neces­
sary. All dirt accumulations around 
the edges of trapdoors are removed so 
that the trapdoor in the car floor fits 
properly. Motor bolts, including axle 
cap, ge~r: case, armature bearing and 
suspension bolts, are tried for tight­
ness. Axle bearings are examined for 
wear and those found worn to the 
scrapping point are replaced. 

Lightning Arresters-From April 1 
to Sept. 1, lightning arresters arc 
thoroughly inspected on "B" inspec­
tion. During the winter, arresters are 
cleaned on "C" inspections, and those 
of the adjustable type are adjusted ac­
cording to a gage furnished for this 
purpose. 

Sanders - All sander parts are 
thoroughly inspected and repaired or 
replaced where necessary, to allow 
proper functioning. Sand hose is in­
spected for leaks. The ends of hose 
must be in proper alignment with the 
rail to make certain that sand will 
drop on the rail when applied. 

Doors and Steps-All doors and 
steps arc inspected and adjustments 
are made where necessary. Where re­
quired all moving parts are lubricated. 
Doors operated by pneumatic engines 
hnve all surplus grease wiped from 
the engine as well as from underneath, 
to prevent grease from dropping into 
the car. All pneumatic doors must 
open and close in 4 seconds. Door en­
gines must cushion properly. Door 
control rods and handles are kept clean 
at all times by men assigned to work 
on doors. 

Engineer's Brake Valve-Engineer's 
valves are inspected and if not work­
ing freely K-000 grease is applied. The 
engineer's valves and pipes connected 
to them are kept clean at all times by 
men who are assigned to work on air 
equipment. 

Gongs-Gongs are inspected and 
tested to see that they operate properly 
and that nil parts are tight. They 
must be so adjusted that they can be 
operated with either toe or heel. Lubri­
cant is used where necesi-ary. 

Rheostats-All rheostats and tubes 
are inspected for looseness and to 
make certain that no loose or warped 
re~istance grids exist. Leads must 
not foul underframing. Defective 
rheostats are removed as a unit and 
are sent to the shop for r epairing. 

Circuit and [,inc Breakers-The cir­
cuit and line breakers arc examined 

I 

and brushed out and all worn pa rts 
are replaced. 

Air Govcniors-Air governors are 
inspected as to condition of contact 
points and for parts that show wear, 
worn parts being replaced where 
necessary. The adjustment must be 
correct so they will cut in at 65-lb. and 
out at 75-lb. pressure. 

A ir Compressors-The air compres­
sor motor is examined for condition 
of commutator and brushes and is 
lubricated if necessary. This is done 
by removing the plug from the oil pipe. 
If the oil is level with the top of the 
plug hole, no oil is added. If below, 
enough oil is poured in through the 
plug hole to bring it level with the 
top of the hole. Air vents under t he 
front head and directly under the com­
pressor are cleaned. 

Emergency Jacks-Jacks are ra :sed 
and lowered to see that they are work­
ing properly and a drop of oil is ap­
plied to the working parts. When 
found defective they are replaced and 
the defective jacks are sent to the shop 
for repairs. 

Switches-All switches, including 
air, light, drum, headlight and auxiliary 
circuit, are inspected to see that they 
are working properly. lf defective 
they are replaced. 

Couplers-The Tomlinson couplers, 
carriers and radial bar slides are in­
spected to see that they are working 
properly and are lubricated If necessary. 

Trolley Catchers and Retrievers­
Where bad-order trolley catchers are 
found they are replaced and the de­
fective ones are sent to the shop for 
repairs. 

Heaters-During the winter months 
heaters are inspected for defective coils 
and switches. If coils are found de­
fective the heater is removed as a unit 
and sent to the shop for repairs. 

Head and Tail Lights-All electric 
head and tail lights are cleaned 
thoroughly. 

Hand Rails-All hand rails except 
those treated with enamel are painted, 
together with ., all malll:!able - iron 
window-wiper castings. 

CLASS "C" INSPECTION 

When a car is due for "C" inspec­
tion, the foreman or his a ssistant 
makes a very detailed and minute 
inspection of all car parts. Wher­
ever any part is found worn or in 
need of replacement he marks that 
part with a piece of chalk so that 
the inspection crew will see it read­
ily and make repairs. The carhouse 
clerks check all cars on "C" inspec­
tion to determine the proper sett ing 
of meters. The trolley inspect ion is 
the same as that outlined under " A" 
inspection, but in addition the stand 
is inspected more carefully for wea r 
and is replaced if n ecessa ry. The 
pole and stand are painted with as­
phaltum paint if necessary, and t he 
tens ion of the trolley stand is meas­
used with scales provided fo r th is 
purpose. The tension of the trolley 
pole is adjusted to 25 lb. with the 

trolley wheel 17 ft. from the ball of 
t he rail on a ll ca rs, except on the 
pay-with in type, on wh ich it is ad­
j usted to 30 lb. 

Controller, Circuit and Line Breaker 
lm1pection is the same as outlined under 
"A" and "B," with the exception . that 
these three pieces of apparatus are 
blown out with compressed air and a ll 
parts damaged by flash or carbonized 
are thoroughly cleaned and painted 
with very thi n shellac. 

The line breaker cover is thoroughly 
cleaned with a wire brush and painted 
on the outs ide with black asphaltum, 
as a r ust preventive. Fenders are in­
spected the same as for "A" inspection 
and sanders the same as for " B" in­
spection. The brake inspection, as fa r 
as adjustment and inspection of the 
apparatus is concerned, is identical 
with that outlined under " A" inspec­
tion, with the following exceptions: 

Brakes- All \\"Orn brake-ha nger 
slides and gu ides are replaced, the pis­
ton in the air cylinder is turned one­
quarter turn to distribute the wear on 
the leather, slack adjusters are re­
moved, cleaned, packed with grease and 
replaced. When worn, they are sent to 
the shop for repairs. All levers, in­
cluding body, upright and connect ing 
rods, are removed from the car, 
thoroughly cleaned and all parts are 
inspected for wear. All brake pins and 
levers are lubricated with journal oil, 
track oil being used only on the side 
bearings. 

Trucks-Journal boxes are examined 
to see that the waste has not worked 
away from the journal; if found away 
it is pushed back into place. At the 
discretion of the foreman or his assis­
tant, if the waste looks dry, or the 
journal gives any indication of exces­
sive heating, the journal box is re­
packed. The journal bearing brasses 
are inspected and if the condemning 
point has been reached they are 
replaced. 

All truck parts are inspected for loose 
bolts. These are tightened or replaced, 
and if any cracked or broken pa rts are 
found they are replaced. The car body 
is raised sufficiently to allow oiling of 
center bea rings and side bearings of 
the slide type. Drawbars and couplers 
arc inspected for wear and the radial 
drawbar slide on Tomli nson couplers 
is lubrica ted so that the carrier movei­
frcely. 

Motors-The motor inspection is 
carried out the same as outlined under 
" B" inspection. In addition, dirt is 
blown from motors by means of com­
pressed ai r . Brush-holder tension on 
a ll motors is tested and the tension is 
adjusted on all adjustable brush­
holders to the company's standard, in­
formation regarding which is provided 
on separate sheets. 

The waste in armature and axle 
bearings on modern-type motors ii< 
turned so that fresh waste re!lts 
against the armature shaft or axle. On 
old-style motors, the waste is with­
drawn and a fresh niece is placed next 
to the shaft. All oil-box lids are ex­
amined a nd any that are loose or miss­
ing are repaired or replaced. Clear­
ance between the nxle bearing head and 
axle collar is checked, with the motor 
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forced against the gear. If the bear­
ing heads have worn so that the clear­
_ance between axle bearing and axle 
collar is greater than i in. the axle 
.collar is reset so that the clearance is 
less than that amount. If at this in­
.spection any motor leads are found to 
have been connected with two-way con­
nectors due to making temporary re­
_pairs the motor leads are replaced. 
The waste removed from the armature 
bearings on this inspection is examined 
by the foreman or his assistant, to de­
.termine whether it can be used for axle 
or journal boxes. 

Doors and Steps-The door and step 
jnspection is carried out in the same 
_manner as outlined under class "B," 
excepting that the pneumatically 
operated doors are timed to determine 
;that they open and close in 4 seconds. 

Air Equipment-Engineer's brake 
-valves are inspected in the same man­
ner as outlined under class "B" inspec. 
tion. The air compressor also is in­
spected and oiled in the same manner 
.as under "B," with the exception that 
before the brush-holders and brushes 
.are cleaned, the dirt from the motor is 
blown out with compressed air. The 
air governor inspection is the same as 
outlined under "B." The emergency 
-valves, such as are used on the SK and 
.SPC type cars, are examined and op­
-erated to determine that they function 
properly. If any of these valves are 
found to be in bad order or working 
:sluggishly, the valve is removed from 
the car, a block is bolted to the open 
end of the valve to keep out dirt and 
it is then sent to the shop for over­
hauling and repairs. 

Fuse Boxes-Fuse boxes are in­
spected to determine if the binding 
-screws and wedges are functioning 
·properly and all dust is blown from 
them with compressed air. The lids 
-must be in first-class condition. After 
cleaning, fuse boxes are painted with 
insulating varnish, both inside and 
outside. A drop of oil is put on the 
oinding screws and the leads in the rear 
of the fuse box are painted. 

Car Body-All seats are inspected as 

to their condition, and particular atten­
tion is given to broken or cracked cast­
ings in the side supports. Seats must 
be fastened accurately to the wall and 
floor. All torn and broken seats or 
seat backs are replaced. Car-body 
fixtures as a whole are carefully in­
spected, including emergency jacks. 
Jacks must be raised and lowered. If 
a jack functions improperly, it must 
be replaced with a good-order jack and 
the defective one sent to the shop for 
repairs. 

In addition to painting the hand rails 
and window wipers, the headlight and 
bumper are painted with asphaltum 
paint. All switches, including air, 
light, heat, drum and those of auxiliary 
circuits, are examined and are put in 
proper work:ng order, by repairing or 
replacing. Broken or cracked glass is 
replaced. The register is removed, in­
spected, and lubricated. Any defec­
tive register backs are replaced and the 
defective ones sent to the shop for 
repairs. 

On cars which are operated in trains, 
a careful inspection is made of the bus­
line jumpers and couplers to see that 
they are in good order, also that the 
bus-line jumpers are provided with 
standard supporting springs and 
latches. 

The air governor is cut off and the 
air pressure allowed to increase to de­
termine whether the pop valve will 
open at 90 lb. If it does not, the valve 
is sent to the shop for repairs and is 
replaced with a good-order valve. No 
car is allowed to operate with a pop 
valve functioning improperly. The 
emergency valves on all types of cars 
are cleaned thoroughly and then are 
tried to determine if they function 
properly. 

After each inspection is finished 
the foreman or his assistant makes 
a very careful examination of all 
work that has been done to see that 
it has been properly executed. He 
then signs the car inspection sheet, 
Form 7126. 

GENERAL INSPECTION 

A number of items require less 
attention than at any of the regular 
periods. These are covered in a 
general inspection in addition to 
regular inspections. Several of these 
are mentioned in the following par­
agraphs: 

J<n1r11al boxes are repacked as fol­
lows: Curtis D-2, Brill 27 (old type), 
Brill 39-E and Brill 43-E pony journals 
on every third "C" inspection, or 22,500 
miles. The Brill 39-E driver, Brill 43-E 
driver, Brill 77-E, Brill 79-E and Brill 
27 (new type) journal boxes on every 
fourth "C" inspection or 30,000 miles. 
Waste is removed from the journal 
boxes and if found in good order it is 
reclaimed. Bad waste is thrown away. 

Wheel.~ are inspected for wear and 
for bad-order flanges by the assistant 
foreman the first of every month and 
a record is kept of wheels to be 
changed. The armature and axle bear­
ings are repacked at the same time as 
the journals. \Vaste removed from the 
armature bearings is used for repack­
ing the axle bearings after taking on 
particles of waste, hardened or filled 
with dirt. Whenever a new journal 
brass is installed the brass on the other 
end of the axle must be of the same 
thickness as the new one. A tolerance 
of l in. is allowed. 

Circ11it and Line Breakers.-Every 
6 months the circuit and line breakers 
are tested with a water barrel resist­
ance. On all two-motor cars the 
breakers are set to open at 300 amp. as 
shown on an ammeter, which is in cir­
cuit with the water rheostat. On all 
four-motor cars they are set to open 
at 350 amp. 

When line breakers are checked as to 
setting on cars equipped with PC con­
trol, the relay is examined and adjusted 
so that when feeding, the relay will not 
allow the controller to operate rapidly 
enough to blow the line breaker before 
the car has accelerated to maximum 
speed. 

OVERHAULING 

When trouble is found which necessitates the removal 
-of the car to the overhauling bay for changing wheels, 
:armatures or any work which requires the raising of 
the body, the assistant foreman in charge of overhaul­
ing makes out a detailed report. Such work as is 
done in the overhauling bay must be indicated on this 
report, which is then turned into the carhouse office. 
On Form 7140 are shown repair symbols which are 
used for entering the repair data on the card in the 

.column "Repairs." For example, when a shorted arma­
ture is changed in the shop the number of the motor 
has AS written back of it. If this trouble repeats, the 
fields are tested with a Century field tester. Low 
resistance fields are removed. The recording of all 
work as shown by the fepair symbols on the car record 
card is entered in the same way as the work is done 
in order that a continuous check on the performance of 
the equipment may be had at all times. Whenever 
wheels are installed the symbol WC is placed back of 
the number of the set, and the word "new" or "re-

turned" is written in the column under repairs, so that 
the number of miles traveled by a new wheel or a 
returned wheel can be determined from the cards. 

PULL-INS 

Form 7094 is used by the Philadelphia Rapid Transit 
Company for pull-ins. Whenever a car fails in service 
and is pulled in, the number of this car is entered in 
the column "Car In'' and the number of the car taken 
out is entered in the column "Car Out." The route and 
block number of the car that is pulled in and the type 
of motor with which the car·is equipped are entered in 
their respective columns, together with the time the 
pull-in was made. The trouble reported is entered on 
the card exactly as reported to the carhouse foreman 
by the transportation department, at whose request the 
car was pulled in, and the exact trouble found is writ­
ten in the column headed "Trouble Found." If the car 
is found to have trouble other than that for which it 
was pulled in, the exact trouble found is written on 
this sheet. Each day the foreman fills in the report 

\ 
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of cars operated, etc., in the section shown at the 
lower left-hand corner of the pull-in sheet. This shows 
the total number of scheduled cars and wildcats oper­
ated, also the number of surplus O.K. cars, short of 
schedule, disabled for carhouse, disabled for shop, at 
shop for repairs and at shop for paint. This infor­
mation is entered each day and is carefully totaled to 
show the total assignment of cars at the particular 
depot making out the form. The day foreman signs 
this sheet above the line at the lower right corner. 
When completely filled out in duplicate the original is 
sent to the general office and the carbon copy is retained 
at the carhouse. The clerk at the carhouse transfers 
the pull-in information from this sheet to the car card, 

JtECOROS OF TOTAL CAR IXSl'ECTIOXS FOlt Pllll,ADELPIIIA RAPID 
TltANSIT CO~IPANY, At:GUST AND SEPTE.\lllt:H, 1924 

Day of 
Month 

I 
2 
3 
4 
s 
6 
7 
8 
9 

10 
II 
12 
13 
14 
IS 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

-1 DSJ)<'<'tion ct ...... .______ -IIU!J)<'Ction c1 ..... .______ 
"A" "B" °C'' "A" ••B" 11C" 

241 
2 ◄0 
188 
214 
228 
225 
224 
253 
226 
195 
228 
282 
234 
222 
261 
236 
203 
229 
269 
235 
233 
237 
252 
208 
221 
265 
2 ◄S 
238 
235 
220 
182 

August ------Septembt-•r--~ 

53 
49 
SI 
S4 
64 
60 
64 
SI 
53 
43 
46 
4◄ 
55 
49 
39 
52 
41 
42 
4S 
65 
41 
64 
33 
45 
46 
47 
ss 
59 
63 
so 
◄ 4 

29 
22 
22 
37 
39 
41 
27 
30 
27 
14 
27 
29 
27 
34 
32 
34 
17 
30 
34 
38 
26 
28 
21 
18 
38 
31 
25 
32 
27 
20 
19 

Total 
323 
311 
261 
305 
331 
326 
315 
33 ◄ 
306 
252 
301 
355 
316 
305 
332 
322 
261 
301 
3 ◄ 8 
338 
300 
329 
306 
271 
305 
343 
325 
329 
325 
290 
245 

172 
247 
261 
227 
241 
221 
196 
243 
238 
253 
229 
245 
222 
204 
231 
271 
240 
250 
256 

' 220 
218 
252 
261 
259 
243 
288 
238 
23 ◄ 
204 
22◄ 

38 
58 
65 
55 
59 
46 
37 
52 
59 
58 
S ◄ 
66 
47 
S4 
46 
66 
74 
47 
69 
21 
49 
52 
so 
ss 
59 
71 
S3 
53 
52 
62 

11 
27 
30 
32 
32 
25 
26 
28 
28 
20 
18 
23 
24 
13 
37 
34 
30 
32 
25 
18 
IS 
25 
23 
19 
21 
19 
28 
13 
29 
22 

Tot.al 
221 
332 
356 
314 
332 
292 
259 
323 
325 
331 
301 
334 
293 
271 
314 
371 
344 
329 
350 
309 
282 
329 
334 
333 
323 
378 
319 
300 
285 
308 

7,169 1,567 875 9,611 7,088 1,677 727 9,492 
Avrr. per 

day .... 232 SO 28 310 236 56 24 316 
•

0 ..t" iruipttlion 600 milt"fl; "B" iruipection 2,400 milee: "C0 inspection 7.200 
mil,o. The itL•l><'Ction schedule wa.s ehan1<ed Nov. 4, 1924, to "A" SOD mile,i; 
"/I" l,S00 mi1MI; °C" 7,S00 miles. 

Form 7140, using the appropriate abbreviations, so that 
if a car is pulled in for the same trouble, such as bad 
brakes, twice in succession, the clerk will report this 
to the foreman. All pull-ins are treated in the same 
manner. 

On entering the pull-ins on the car record sheet it is 
possible at all times for a foreman to know and to be 
able to check who did the work on the car that failed 
on the street. 

Whenever any car parts are put on test by either the 
testing division or the shops, the part of the apparatus 
that is on test is entered on the particular car record 
card. Whenever a part on test shows weakness, wear 
or breakage, it is reported immediately to the office 
of the test engineer and the part is held for his in-
11pedion. 

Whenever a storm occurs, regardless of what nature, 
the night foreman assigns a man to lubricate all slides 
on the slide-type doors which are exposed to the 
weather. 

:MATERIAL FOR REPAIRS 

All parts remoYed from cars that require shop re­
pnirs are tagged properly, giving the nature of the 
defect and the depot number. 

On or about April 15 of each year nil snow equipment 
is cleaned and inspected prior to summer storage. A 
report is submitted by each cnrhouse foreman to the 
general carhouse foreman itemizing snow equipment 
defects that require shop repairs. Motor lids and in­
spection plates are removed from all non-ventilated 
motors, and these are stored for replacement during 
winter months. Window slides on all cars except 
those equipped with metallic posts arc greased with 
"Smoothene." On cars with metallic posts the slides 
are wiped with turpentine. 

On or about Sept. 15 repairs arc made to all car 
heaters and the inspection of snow equipment is started 
so that it will be in good operating condition by Nov. 1. 
On Dec. 1 motor lids and inspection plates are rein­
stalled on all non-ventilated motors. 

Special Corps Repairs 
Fare Boxes 

Branch of Traffic Department, Organized in St. Louis 
and l{nown as Defective Fare Box Depart­

ment, Is Responsible for Keeping Fare 
Boxes in Good Condition 

By THE plan of organizing a special department for 
the examination and repair of defective fare boxes, 

the United Railways of St. Louis, under the supervision 
of its general traffic department, has perfected a system 
for handling fares which has greatly reduced its losses 
from theft. 

The United Railways installed registering fare boxes 
on its cars in December, 1918. During the following 
three years there were discrepancies in the registration 
of fares which resulted in controversies between conduc­
tors, superintendents, and other officials. This led to 
the organization on Feb. 1, 1921, under the direction 
of the traffic department, of a "defective fare box 
department," which has almost entirely eliminated 
claims against the company. 

Naturally, anything of a mechanical nature will get 
out of order and show defects, because of rough usage, 
wear of parts, or lack of attention as to cleaning, etc. 
In addition, in the case of fare boxes, there is the 
danger over which conductors have no control that pas­
sengers will place in these boxes mutilated coins and 
foreign substances of all sorts, which frequently put 
the boxes out of commission. 

DEFECTIVE Box REPLACED AS SOON AS POSSIBLE 

When a conductor discovers that his box fails to 
work properly, he is permitted to allow passengers to 
deposit their fares as usual, but he makes no attempt 
to register these fares with the registering device of 
the box. He then must communicate as quickly as pos­
sible with the nearest station, through a supervisor or 
such other official as he may pass en route to the 
station. When he arrives at this point, the defective 
box is removed and a new box is placed on the car. 
The defective box is immediately tagged with the form 
shown in the first reproduction. The signature called 
for on this tag is that of the person removing the box. 
On the reverse side of this tag there arc the following 
blanks: Run number ... , line ... , badge number ... , 
telltale. 

The responsibility for the box, after it has been 
taken off the car, is with the superintendent of the 
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division, and it is placed in special storage and is not 
disturbed by any one until the following day. 

Each day there is an automobile service to outlying 
stations for defective fare boxes by representatives of 
the defective fare box department. On this trip the 
defective boxes are changed for boxes in good order, 
and a receipt .is given and taken for boxes delivered and 
received on special forms provided for this purpose. 
Defective boxes are then carried to a special office 
adjacent to the headquarters of the traffic department. 
Here they come under the attention as to their defects 
by mechanics who, for this purpose, are under the 
direction of the traffic department. As each box is 
opened, a representative of the treasury department is 

the result of the test is recorded in the third blank 
illustrated. As will be noticed, this blank provides 
space for the signature of the superintendent or fore­
man and also for the signature of the conductor. The 
blank is then forwarded to the transportation depart­
ment and shows that the box either registered correctly 
or incorrectly. This system was begun on l\lay 1, 1922. 

As an illustration of the effectiveness of this inspec­
tion, during the month of July, 1924, the transportation 
department had seventeen claims of defective boxes, and 
of this number only one ch,im was allowed. Altogether 
on this system, the company has about 1,700 registering 
fare boxes, and the average number found to develop 
trouble of some kind each day is about 20. 

ADJUSTED IIY UNITED RAILWAYS COMPANY OF ST. UIIJIS 
ROLi.A )iELUI. nt:CE l\' l:: ■ 

S" 1301 
l!ECORO OF DEFECTIVE FARE BOXES EXAMINED AND ADJUSTED 

CAA l»tml CASH IIIEGIS'TUI I CAJH iltl.(X)N) I TOTAL TOTAL M.c.-, m-. n».L'"fltc.- L tan.~ DUI. 
511..vut I l'CNMF.5 I c.utt I c:oM- NO. I a.o& NO. tr-• I COM."°' I Cl.L'S. NO. lt•u uoc.r. Ml. lrin.n.-,_ w,,,o,ourcr NUatA NO.I c:oN-NO. I a.os.NO. I ""'°"""" 

I I I I I I I I I I I I 

... w. .... , .. 94 ...... ... . . .. ______ _ 

0 Td-. .. ,,._c.,,____ _ .. ____ _ 

.._1_:-~_-.,:_-_ -_:-_ _,..., H
7 

_0,:::._ ..... _ ... _•_··::::::;:;:;:~~~:::--:--:--::..._ ... _ ... _•·::::::::::::::::::=;_- i-t-i-'--_ -_ -_-_+-'--_ -IJ-1... ,..! -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ ..J..!.-_ -_-_ ---' 

........... 
,~n~I __ _J.l __ ---1.._I --~' 7a · FARE BOX REMOVAL TAG 

SHED NO ..••.••••••• ·-··• CAR NO. ................. .. 

COCf 

I I I 
0 

l o 
3 

DEFECTtVE llOX NO . ......... - .... _ ........... . 

SUIISTITUTll) IIOX NO . ............................ . 

DATE..- ....... _ ...... ....... _ TIME. .•••• - •• 
Pl.ACE REMOVED ...... ___ _ _ 

SIGND> .................. _. __ _ 

MOTl:1 ftler_ ........ OWLT••lal•-4" ......... IMI'-'-,._ ... .....__.....,, T ............ ,,__ 
., ................. Da,r-..... _._._ ...... , ... w.. 
TDT NOH H NADI AT rlUT A.TAIi.AM.& JfOllll:JfT Arn& M>Z UI UIIOYU no» CAL 

1. 

J,'orm• a nd Tn,r URPd by U nllPd llallway■ of 8t . Loul■ In llnndllnir FnrP•Uox IIP1mlrM 
No. 1. Record kept of contents of defec- No. 2. Form used to record resu lt o f the No. 3. Ta g atlached to defecllve Cnre box 

tlvc fa re boxes a nd adjustment requlrPd to test when conductor claims that fare box when removed from ca r. It Is signed by 
pu t !hem In good condition. does not reglsler correclly. the ma n r emoving lhe box. 

present and a proper record is made of the contents of 
the box on a form provided for this purpose. This 
shows the amount due to the conductor according to the 
register and the amount due to the company as not hav­
ing passed through the r egister. 

The defects in the box are then corrected and a care­
ful record is kept of what has to be done to each box, 
together with the box number, car number, number of 
conductor in charge, and cause of defect. A cross-file 
is kept of the conductors sending in defective boxes. 
This system has reduced to a minimum the use of trick 
coins. 

CHECKS MADE OF REGISTERING l\lECHANISM 

The defective fare box department not only cares 
for boxes which become choked up or otherwise ob­
viously are out of order, but also cases where the 
conductors claim that a box is registering more than 
it should and that he is consequently entitled to a 
refund. In cases of this kind, the procedure is for 
representatives of the defective fare box department to 
test the box out in the presence of both the superin­
tendent or foreman of the station and of the complain­
ing conductor, when he is off duty. The test consists of 
running through the box a certain number of coins, as 
apecified in instructions drafted for this purpose, and 

It may be added that the company has found a system 
not only valuable as a rapid method of detecting and 
correcting fare boxes, but it has also been of great 
benefit to the employment and record department in its 
work of keeping tab on conductors. 

Railway Edition of Pittsburgh 
Guide Published 

T HE l'/th edition of Lewis' Pittsburgh Guide is 
known as the Pittsburgh Railways Company edi­

tion. Besides the usual list of public buildings, thPaters, 
banks, monuments, charitable institutions and the 
like, the guide contains a complete list of all the routes 
operated by the Pittsburgh Railwayi, together with the 
route numbers and headways. At the bottom of each 
page are printed a few words telling the advantages 
of using the railway. The route numbers of the car 
lines to take to reach any point in the city are shown in 
the list of streets and house numbers. 

The railway has purchased 5,000 copies at a cost of 
$2,500 for distribution to its motormen and conductors 
and to the traffic policemen in the city. The remaining 
80,000 comprising the issue will be sold at news stands 
and book shops. 
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~aintenance Repairs 
by Welding 

)lethods of Filling in Cupped Track Joints and Making 
Repairs to Corrugations-Costs Given for Vari­

ous Repairs to Rolling Stock by Welding 

BY J. F. LINCOLN 
Vice-President and General Manager Lincoln Electric Company, 

Cleveland, Ohlo 

T HE passing of car wheels from one rail to the 
adjacent one, where cars pass in one direction only, 

pounds out a cup on the second rail. This results from 
a breaking down of the roadbed, so that it gives an 
insecure foundation for the joint. The constant pound­
ing soon loosens the bolts which hold the fishplates, 
and the jar from passing cars becomes more severe. 
When such a cup has been formed, it is necessary either 
to take out the rail and install a new one or to repair 
the old rail by welding. Where the track is in bad 
condition and all rails are well worn, the introduction 
of a new rail is not desirable as conditions cannot be 
made satisfactory. In such cases the usual procedure 
is to take up all the track where the trouble occurs and 
re-lay new rails. The expense of doing this is, of course, 
\'ery high. For such cases it will be readily appreciated 
that welding offers a considerable saving and there are 
many cases where tracks have been kept in service by 

Supporlln &" !,"lance ""rldrd to Grar Coar, Ueln&" 
Elrrl rlc A rc " "riding 

the use of the arc welder for three of four years in 
addition to the ordinary life of the track. 

When once a rail begins to show corrugations its 
deterioration is rapid. Therefore it is advisable to 
make repairs as soon as possible. The metal electrode 
process has been found quite satisfactory, and after 
metal has been filled into the various grooves the high 
spots may be ground off with some form of grinder. 

In grinding, some companies use only a reciprocating 
grinder, while others use both the hand and reciprocat­
ing types. The reciprocating process seems to be prefer­
able because it is more economical. The rate of grinding 
with a hand grinder is rather low and where the filled-in 
section is considerably higher than other parts of the 
rail, an excessive length of time is required to bring 
it down to proper surface. 

There are several kinds of electrodes used in the 
repair of wearing surfaces on rail sections. For car­
bon steel frogs and carbon steel rails a 60 or 70 per 
cent carbon steel welding rod gives the best results. 
This welding rod produced a dense, tough metal of 
excellent wearing quality. On manganese steel in­
serts, frogs or cross-overs a 12 to 14 per cent man­
ganese rod should be used. 

The general tendency up to the present time has been 
to use welding rods too large in diameter for the work. 
High carbon and manganese steel rods often present 
some difficulty to the operators in order to get a perfect 
fusion, and the general tendency is to get a sufficient 
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amount of heat by using large rods. These cause 
damaging thermal disturbances of the metal in the rail 
head section. Rods of ~-in. or tlr-in. diameter are 
recommended for the work. The welding rod may be 

. used bare with entirely satisfactory results. There is, 
however, some preference among operators for welding 
rods which have a sodium silicate and lime covering. 
The tendency of the covering is to quiet the molten 
metal and to make it easier for the operator to get a 
perfect fusion. 

WELDING ECONOMICAL FOR CAR REPAIRS 

The sudden starting and stopping with the conse­
quent reversal of strains in all members of cars results 
in excessive wear at all points where car framing is 

Truck Side Frame R.-pnlre<l by Eleclrle Are \\".-ldlng-. Rr.-nka In 
lhe Frame or \\"orn Holt Holes Cnn ne Repolrt'd In This ""ay. 
The Holes Are Filled In with Xew :lfnt.-rlnl, then Jtedrlll<'d 

fastened together with rivets or bolts. Also, as there 
are many moving parts, the rubbing of one over an­
other causes rapid wear. Worn car parts must either 
be repaired by adding new metal through welding, or 
the part must be scrapped and a new one installed. 
It is obvious that the repair of such parts by adding 
new metal results in a large saving. Also, there are 
many cases where repairs can be made without dis­
mantling equipment and in such cases the use of weld­
ing results in additional saving. 

Some figures showing the relative cost of welding 
by either the oxyacetylene or by the arc process may 
be interesting. The cost of operating an oxyacetylene 
torch for repair work of this nature varies from 60 
cents to $1.50 per hour, with an average in the neigh­
borhood of $1. This takes into consideration the pre­
heating on steel work which is necessary. The follow­
ing table gives some costs on typical miscellaneous jobs 
encountered in an electric railway repair shop: 

COMPARISON OF REPLACEl\lE:-:T COSTS WITH COST 
OF REPAIRS BY WELDING 

Cost of 
Description of Job Replacement 

Bearing housing made of cast 
steel-repair job... . . . • . . . . . . $8. 60 

Axle cap-renewing dowel pin-
holes... . . . . . . . • . . . . . . . . . . . . I I. 1 5 

Repairing armature shaft, pinion 
seat.. and keywa:y... . . . . . . . • . S4. 00 

Journal boxes repaired by u•e of 
chafing plate... . . . . . • . . • . . . . 6. 90 

Truck frame. . . . • . . • . • . . . . • . . . 60 , 00 
Resiatance grida-typical repair 

job...... . .. .. ............. 3.00 
Reducing bore of gear. This 

job impractical with oxy­
acetylene. Reduction too 
email for Wse of hWshing...... 30. 00 

Cost Uaing 
Oxyacetylene Cost Electric 

Torch Aro Welding 

$2.60 $0.75 

. 70 .25 

7.20 I. 75 

.80 . 20 
3.00 1.10 

.65 .20 

4.10 

The metals encountered in the repair of cars include 
cast steel, cast iron, wrought iron, mild steel and bronze. 
All of these can be successfully handled in the railway 
repair shop. A large percentage of the work can be 
"bench work," and preheating furnaces and torches 
can be used to good advantage. 

In repairing cars there are many jobs of exactly the 
same nature since the car equipment is standardized 
to a large extent. This justifies the spending of a con­
siderable amount of time to solve a particular problem, 
since similar jobs will recur from day to day. 

The capacity of the equipment required is 200 to 
300 amp. This permits the use of the machine for 
either carbon or metal electrode work, on any kind of 
a job that will arise. There are few cases where it 
would be necessary to couple two of the units together 
to get a higher capacity. 

Experimental Loco1notives 
for New York Central 

Seven Switching and Two Road Freight Locomotives 
to Be Built Jointly by General Electric and 

American Locomotive Companies Will 
Be Equipped for Both Overhead and 

Third Rail Current Collection 

IN ANTICIPATION of the future electrification of 
the West Side freight tracks running from Spuyten 

Duyvil to Canal Street in New York City, the New 
York Central Railroad has placed orders for seven 
100-ton electric switching locomotives and two 170-ton 
road freight locomotives. These will be put in service 
on the electrified division operating out of New York 
City. They are to be built jointly by the General 
Electric Company and the American Locomotive Com­
pany. Provision has been made for either third rail 
or overhead current collection. Specifications for the 
switching locomotives provide for handling ,a 1,500-ton 
trailing train consisting of 75 per cent empties and the 
balance loaded cars at a speed of not less than 25 
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The Rood J<'relgbt Loromoth·.-o R.-semble Those Xow Used In raao.-nger Sen·lre 
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m.p.h. The road locomotives will handle a 3,000-ton 
train of the same general make-up at speeds of not less 
than 32 m.p.h. 

The switching locomotive is of the steeple cab type 
carrying two equalized swiveling trucks equipped ,1,1ith 
four GE-286, 600-volt motors. The outline of the loco­
motive and the general arrangement of the apparatus 
in the cab are shown in accompanying illustrations. 
The nominal continuous rating of this locomotive is 
1,240 hp., or approximately 310 hp. per motor. A 7Z: 17 
gear ratio is used with the cushion gear, of the type in 
service on the Paulista locomotives, described in ELEC­
TRIC RAILWAY JOURNAL for June 11, 1921, and is being 
used also on the Mexican Railway locomotives, described 
in this paper Dec. 8, 1923. 

To insure ample strength for this character of service 
the cab platform consists of an integral steel casting. 
A master controller is provided at the engineer's posi­
tion on each side of the cab and the control and aux­
iliary apparatus is installed under the hoods of the 
sloping end cabs. 

Control is type PCL, with air-operated switches ener­
gized from a 32-\'olt storage battery. In addition to 
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Th" i;..-11 .. 1110,r Lof'omotl.-e le of the Stt,eple CRb Type 

operating all control circuits the 32-volt supply is also 
used for cab lighting and for headlights. Remote con­
trol is used for all accessories, including blower motor 
circuits, compressors and reversers. A high-speed over­
load circuit breaker is connected in the high side -of the 
main supply. Additional protection against injury to 
the individual motors is provided by overload relays in 
each motor circuit, so arranged that a short circuit on 
an individual motor will trip out the high speed breaker. 
The battery is charged by being connected in series 
with the blower motor. To protect against overcharg­
ing, a bypass resistance is used in parallel with the 
battery, thus reducing the charging current. The use 
of this resistance is controlled by an ampere-hour meter. 

The master controller is of the standard design. It 
has a main operating handle, a reverse handle and a 

A 

torcrge batter,y_ 
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Conlrul 11n,I Anxllllltry A1>var11lu• h Jn•l<lllf'd In the End Caba 

reduced field handle. Three full running speeds are 
provided with the motors in series, series-parallel and 
parallel. In addition, two reduced field steps may be 
used with each motor arrangement, giving a total of 
nine free running speeds. Air brakes are of West­
inghouse type 14 EL, combined straight and automatic. 
Two CP-26 compressors provide a total of 200 cu.ft. 
displacement at 130 lb. pressure. Other accessories 
include a motor-driven blower located in the end cab 
for ventilating the traction motors, a bell and a whistle 
mounted on the roof and suitable equipment of air­
operated sanders. 

ROAD FREIGHT LOCOMOTIVES 

Running gear for the road freight locomotives, like 
that of the two switching locomotives, is coupled by an 
articulated joint. Motor and control equipment dupli­
cates that used on the switchers. The design of this 
locomotive is shown on accompanying drawings. A gear 
ratio of 69: 20 permits a maximum speed of 60 m.p.h. 
Two compressors giving a total displacement of 300 
cu.ft. of free air at 130 lb. pressure will be installed: 

Two box type cabs are provided, carried on cast plat­
forms similar to those used in the switchers. These 
will be somewhat similar in appearance to the present 
passenger locomotives, having rounded ends. There will 
be a high-speed circuit breaker installed in each cab 
protecting each half unit independently of the other. 
Pantographs are of the hornless design operating 
through a range of 25 in. Two are mounted on each 
cab. In order to operate over the present electric 
division and such portion of the West Side track!! as 

. ,,,S.n"~ p_artt/lel 
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may be equipped with third rail, contact shoes are pro­
vided on both sides of each truck. 

One of the novel details is the provision of forced 
grease lubrication for the pins in the spring rigging. 
All locomotives will be equipped with solid rolled steel 

PR l'.IICIPA L Dll\JE!';SIOX~ OF LATEST NEW YORK CENrRAL 
EL '::CTIUC LOCO:IIOTIVES 

Length . ... ... . ................. . 
Height (over trolley locked down) ... . 
Wheel base .... . ..... . . .. . . 
Rigid wheel base .. .. . .. . .... . 
Maximum safe speed m.p.h ... . 
Gage .. ......... .. . ... . 

Road 
67 It. 4 io. 
14 ft. S in. 
53 ft. 9 in. 
8ft. 3 in. 

60 
4 ft. 8½ in. 

Switcher 
37 ft. 0 in. 
14ft. S io. 
26 ft. 3 io. 

8 ft. 3 in. 
◄O 

4 rt. 81 in. 

wheels in accordance with the railroad's specifications. 
The principal dimensions are given in the accompany­
ing table. A delivery of approximately 12 months is 
promised for this order. 

Emergency Tool Boxes at Strategic Points 
to Relieve Blockades 

THE Union Street Railway, New Bedford, Mass., has 
placed 12 emergency tool boxes at strategic points 

along its lines. Each case contains one large and one 
small Barrett jack, two jack handles, two sets of jumping 
irons, four blocks of wood, two crowbars, two kerosene 

Em.-rg.,ney Ca•e Contains Tools Usefnl In Cnse of .\eeld.,nt 
or Blockade 

lanterns, one fireman's axe, and 8 ft. of ~-in. chain, 
with a large iron hook at the end. Each of these 
articles is numbered to correspond with the number on 
the emergency box. 

Motormen and conductors are not allowed to use these 
tools except when human life is in danger. In such 
cases entrance to the box may be had by breaking the 
glass in the door and lifting the latch. All officials of 
the railway and inspectors, however, carry keys to these 
tool boxes, and are permitted to use the tools to replace 
derailed cars or relieve blockades. Every railway car 

carries a jack and in case of emergency there are 
therefore a considerable number of jacks available at 
the scene of trouble. Many blockades, particularly 
during snow storms, have been relieved before the 
a1:rival of the wrecking car. 

111111 

The Readers' Forum 

Comment on Foreign Report 
MANCHESTER CORPORATION TRAMWAYS 

MANCHESTER, ENGLAND, Jan. 2, 1925. 
I think the first of my New Year resolutions shall 

be to reply to your letter of Nov. 11 last, in which 
matter I have been most neglectful. Perhaps my reason 
was mainly that you gave me so much excellent matter 
to peruse but left me so little to criticise. 

I need hardly say I have read your report* with the 
utmost interest, as, natm·ally, the views of another 
expert, and particularly one with such a wide experience 
as yourself and your party, very much interests us, 
though I think, perhaps, you have been unnecessarily 
kind in your observations. Let me, however, sincerely 
congratulate you on your receptivity of the atmosphere 
of traffic matters in this country and your grasp of the 
British point of view and interests. 

The first paragraph of your introductory remarks, 
where you instance how little in general principles 
either country can show the other, is a true commentary 
on the situation that the necessities of each are vitally 
different, nevertheless we can each learn from the other 
innumerable items of detail and operation which cannot 
be other than beneficial. 

Perhaps the outstanding difference in the general 
operation of our respective services is that which you 
indicate as to the standard of maintenance prevailing 
in this country as compared with your own. This 
aspect struck me when visitihg the States and appear~ 
to be somewhat the outcome of our respective mental­
ities. The Britisher likes a solid, substantial, per­
manent job and devotes unstinted efforts to maintain 
that which he has in a state of efficiency probably 
long past its economic utility. On the other hand, it 
seems to be the temperament in the United States to 
use a thing to the utmost and then discard it outright, 
substituting probably· a newer and more effective in­
strument. Our system perhaps gives a better sense of 
comfort and well-being all along the line; yours, a 
more alert and up-to-date result for the newer parts 
of your concerns and perhaps shows up the older by 
comparison to a greater extent. 

You invite critical comment of your report, but 
as I have previously stated, you are too meticulously 
accurate to afford this opportunity and your report is 
most valuable as being an outsider's survey without 
bias or predilection on the operations of our variou~ 
passenger transport activities. 

l\Iy chairman (Alderman James Bowes) desires to 
associate with me in kindest regards and the best of 
good wishes for the New Year. 

HENRY l\IATTINSON, 
General Manager and Chief Engineer. 

•Report or Committee on Foreign Operations or the American 
Electric Railway Association, publlshed In Eu:=iuc RAILWAY 
JOURNAL, Sept. 20, 1924. 



January 17, 1926 ELECTRIC RAILWAY JO U RNAL 105 

Equipment Maintenance Notes 

Spring Support for 
Portable Drill 

T HE accompanying illustration 
shows an "old man" with spring 

support for a Chicago Pneumatic drill 
as used in the 39th Street shop of the 
New York Rapid Transit Corpora­
tion, Brooklyn, N. Y. The bracket is 
clamped to the work in the usual 

l'n,•umatlc Urlll wllh SprlnJI' Su11port Urlll • 
Ing llole for 11lolor Sus11enslon 

manner. The illustration shows the 
equipment set up and drilling a hole 
for a motor suspension. A spring 
which surrounds the drill and rests 
on the top of the motor frame holds 
the portable drill firmly against the 
top support so that it can be fed 
down by turning the hand feed in the 
usual manner. This method of sup-

porting the drill allows t he motor to 
be set up and centered accurately. It 
removes strain from the workmen 
and provides an efficient support for 
heavy drilling operations. 

Axle Bearings Held 
by Dowels 

AXLE bearings are held to the 
axle-bearing caps by two dowel 

pins placed in the ends of the caps 
on the cars of the Gary Street Rail­
way, Gary, Ind. These pins fit tightly 
into holes drilled in the thrust flange 
of the bearing. The dowels, which 
have a diameter of ¾ in., project a in. 
into the flange. They are of suffi­
cient size to make a drive fit in 
the cap. 

Two jigs are used to facilitate the 
work of spotting and drilling both 
the cap and bearing. The one for 
drilling the holes in the bearing con­
sists of a plate with guide lugs and 
a stirrup for holding the lining in 
position. A movable plate containing 
the two bushed holes for guiding the 
drill is lowered onto the flange of the 
lining. For drilling the bearing cap, 
a jig made from an axle lining is 
used. The flange of this lining con­
tains two bushed holes for guiding 
the drill. Small lugs placed on the 
underside of the lining flange keep 
it in position during the drilling 
process. The locations of the dowels 
in the end of the bearing cap are 
such that they do not enter the oil 
chamber of the cap. 

0

.l'lxlurro for llrlllln ir l>ow,-1 Pin llol,.. for Axle n,-arlnc• 

Cars Numbered Only 
on Windows 

AS THE result of a discussion 
fi some time ago among officials 
of various departments of the Bos­
ton Elevated Railway, it was decided 
to alter the method of displaying the 
car numbers on the exterior of sur­
face cars. For the purposes o·f the 
transportation department it was de­
sired that t ransparent figures be 
painted on the car windows to enable 
inspectors easily to determine the 

A Tran•1•ur<'nt Numbrr h Dl•play,-d In 
Ea~h or th" Four Corn,-r ,vtndowa or 

th" Surrac., Con or lhe Boston 
}:l r ,·u t r d lta llway 

car number after dark. For the pur­
poses of the rolling stock department 
it was desired to have as few num­
bers as possible because these always 
have to be hand painted and the 
process is expensive. As a solution 
of the difficulty it was decided to 
pl:i.cc the car numbers in the upper 
part of each of the four corner 
windows. 

Black paint, mixed with a small 
amount of varnish, is applied directly 
to the inside surface of the window 
glass. Afterward a coat of white is 
applied to the entire surface. This 
produces a transparent white num­
ber on a black background. Smaller 
numbers about 6 in. high are painted 
on the dashers, but the window 
numbers are the only ones on the 
sides of the cars. 
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Finishing Bearing Faces 
in Small Planer 

BY J. L. REIFF 
l\lachlne Shop Foreman Kansas City 

Rallwaya 

WHEN special equipment for the 
purpose is not available, the 

joining faces on axle bearing shells 
may be finished accurately and 
speedily by using the proper set-up 
on a small planer. The accompany­
ing illustration shows the method 
used in the shops of the Kansas City 
Railways. It will be seen that six 
half shells are finished at one time. 

Curved base blocks are bolted to 
the 'bed of the planer. Each hlock 
is long enough to take two bearing 
halves; which are mounted so that 
the flanges project beyond the ends. 

\\'Ith Thi• Set-up In the Knn•as City Shop 
a Small Planer h Effl<'lent for Flnlohln,: 
.rolnln!I' Fa<'e• of Axle Brnrln,:o 

Clamping bolts and bars hold the 
bearings securely in place. With the 
arrangement the finished bearings 
can be removed quickly and a new 
set applied. 

By mounting two tools in the cut­
tin11; head, the two joining faceR are 
finished simultaneously, reducing the 
time for doing the work to half. 

Hints on Coil Storage 
BY A. S. WARNER 

Renewal Parts Engineering, Weatlnghouse 
Electric & Manufacturing Company 

T HE storage of armature and 
field coils should receive more 

attention than the storage of hous­
ings, bearings, etc., because coils 
are more easily affected by improper 
handling and atmospheric conditions 
than any other part of a motor. 

Armature and field coils are se­
curely wrapped in protecting paper 
and are shipped in wooden boxes or 
paper cartons. All coils except the 
largest sizes of field coils are packed 
one set in a box. 

Some don 'ts which should be con­
sidered when storing coils follow: 

Don't remove the coils from con­
tainers in which they are shipped 

Dick Prescott Reaches Centerville 
And Tries to Ride a Street Car 

-::, ;tj:~'- r.iruJ !11'1 ·•· . 
,,. I ... , 

DICK PRESCOTT and Ste,·e White 
arrived in Centerville bright and 
early in the morning. This was 

the first stop on their trip of inspection, 
and they looked forward with keen an• 
ticipation to their visit to the Center• 
ville Railway shop, where they hoped 
to get suggestions regarding the organ• 
ization and duties of a shop engineer• 
ing department. 

Planning to spend two days here, they 
had made reservations at one ol the 
principal hotels, and intended to take 
their bags over and have breakfast be­
fore starting out to the shop. Being 
anxious to get a first-hand impression 
ol the service in each city they visited, 
they decided to take a street car to the 
hotel. 

Not being burdened with much luggage, 
they did not bother to call a red cap, but 
packed up their bags and started out 
from the train platform, looking about 
to get their bearings among the un• 
familiar sights in the lobby. 

There was no local railway employee 
in evidence at the station, and although 
se,·eral car lines passed the front of 
the building, they were at a loss to 
know which car to take. Dick ventured 
to ask a uniformed taxicab starter, who 
reached for their bags, how to reach the 
Grand Hotel by street car. 

"Nooe ol these cars go near the hotel," 
was the reply. "Taxi here'll take you 
right over. No charge for extra pas• 
sengers." 

"N<t thanks," said Dick, and the 
starter disdainfully let go of his bag. 
As he and Steve walked out to the 
corner they were besieged by a string 
of rival taxi drivers. 

"Taxi?" 
"Taxi sir?" 
"Right up to the hotels I Taxicab." 
"No charge for extras I Taxi right 

here, sir!" 
They kept resolutely ahead until they 

reached the corner. Steve remained to 
guard the bags while Dick dodged 
through a stream of automobiles to ask 

_:n,1:i~:-9 t 
' -,!{ ~ 

It 
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the conductor on a car which had stopped 
at the corner how they might reach 
the Grand Hotel. 

"Does your e11r go past the Grand 
Hotel?" asked Dick. "Naw, we don't 
go that way, that's up town," was the 
reply he received as the conductor 
signaled two bells. No wiser than he. 
lore, Dick motioned Steve to stay with 
the bags, while he approached the traffic 
officer in the intersection, working his 
way through a line of taxicabs and still 
more automobiles that shot past him, 
and being sworn at by one of the drivers. 

"Grand Hotel?" repeated that busy 
individual, as he changed the traffic sig­
nal, and then glanced at Dick. "Why, 
that's right up town; one o' them cabs'II 
take you up there for 50 cents." 

"Yes, I know that; thanks," said 
Dick a little impatiently," but we'd like 
to ride over by street car." 

The officer again changed the signal 
for traffic, looked at Dick for a moment 
and then replied: 

"Well, ii you want to take a car that 
goes by the hotel, you'll have to walk up 
3 blocks and over one and then wait for 
a No. 4 car going up the hill. The 
No. 6 car on this street here goes within 
2 blocks of the hotel, but you'll have 
to get on here and ride around the loop 
down at the square." 

"Thanks very much," said Dick tis he 
turned to rejoin Steve at the corner, 

"What luck?" inquired the latter, as 
Dick again successfully dodged his way 
through the stream of vehicles. 

"Well, if the street car ride to the 
hotel is worth the trouble of finding the 
car, it ought to be some ride I Come 
on, let's try it. We've got plenty of 
time, anyway, and I want to get all the 
ideas I can while we're here." 

"Thank goodness these bags are 
light," said Steve, as they stood waiting 
for the traffic to change in the proper 
direction. "I wonder if the manager of 
this property ever tried to ride lrom the 
depot to the Grand Hotel on a street 
car." 
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until ready to use them. The coils 
may be identified by the information 
on the container. 

Don't hang coils on pegs or place 
them loose in bins where they will 
soon collect dust, dry out and swell. 
Coils exposed to circulating air will 
deteriorate more quickly than coils 
kept in containers. 

Don't store coils in a room which 
is too dry and hot. 

Don't store coils in a cellar or 
other damp place. 

Conditions are much less favorable 
for a long life of winding if dried­
out coils are used for rewinding than 
if the coils become hard and brittle 
due to overheating from overloads 
after they are wound in the core. 

A dried-out coil is hard to wind, 
it does not shape up easily, and the 
insulation will crack under the blows 
of the mallet. To make such coils 
more easily wound, they should be 
heated first in an oven. This softens 
the black plastic varnish and the 
shaping can be done more easily 
with less insulation breaks. 

After the coils have been wound 
without injury and the armature 
dipped, baked and banded, a coil 
dried out in service may have a long 
operating life, provided there is no 
movement of the coil in the slot. 

All armature and field coils are 
insulated with materials which de­
teriorate rapidly under certain un­
favorable conditions of heat and 
humidity. Even under the most 
favorable conditions some of the 
treated materials deteriorate with 
age. Aside from the deterioration 
of the material, the coils may be 
damaged and rendered unfit for use 
by careless storage and improper 
handling. The leads of coils that 
are stored in the original container 
will be in a better condition for 
winding and less liable to suffer 
from dirt and corrosion than those 
exposed to deteriorating influences. 

If proper attention is given to the 
storage of coils the insulation will 
be kept in a fresh and pliable condi­
tion. This will reduce maintenance 
costs by permitting maximum life 
to be obtained from the windings. 

:Fixture Holds Bearing Cap 
for Drilling 

A FIXTURE for holding an axle 
bearing cap while the bearing 

retaining pins are drilled out has 
been developed in the Wheaton, Ill., 
shops of the Chicago, Aurora & Elgin 
Railroad. The fixture conststs of a 

base of ½-in. steel, approximately 18 
in. long by 12 _in. wide, at the four 
corners of which are 2-in. diameter 
posts, threaded at their upper ends 
to receive 1-in. nuts. The bearing 
cap is placed over the four posts as 
shown in the illustration, being held 

Th<' Axle B~nrlng Cap Io Held In a Fixture 
"'hlle Bearing Retaining Pin• Are 

Drilled Out 

in the horizontal position by the 
shoulders on the posts. It is clamped 
to the fixture by a top plate and 
four nuts. The top plate is cut away 
on the sides to provide clearance for 
the drill and spindle. 

This fixture, which was made in 
the shops, has facilitated this drilling 
operation considerably. It requires 
only a minute or two to set up and 
the holes are drilled accurately. 

Band Saw Expedites 
Metal Cutting 

BY 0. R. HOTT 
Columbus Hallway, P ow e r & Light 

Com)ln ny, Columbu s, Ohio 

ANAPIER metal-cutting band saw 
is used in the car repair shops 

of the Columbus Railway, Power 
& Light Company, Columbus, Ohio, 
for the usual cut- off operations 
ordinarily performed by a recipro­
cating hack saw. The accuracy and 
speed of this band saw make it 
superior to the other type. It is 
possible to work within 0.005 in. of a 
perfect cut through a block of metal 
10 in. x 10 in. As the blade travels 
in the cutting direction only, the saw 
is considerably faster than the re­
ciprocating type. 

The band-saw blade is carried in 
a movable frame on two 2-ft. diam­
eter pulleys mounted on 3-ft. centers. 
This frame is hinged so that it may 
be tilted up to receive the piece of 
work. The frame is counterbalanced 
so that the blade may be fed by 
gravity. In its normal position the 
frame and saw blade are horizontal. 
The two pulleys are inclined a few 
degrees from horizontal so as to 
provide clearance for the work on 
the return side of the blade. 

The saw teeth, on the lower edge 
of the blade, engage the work mid­
way between the two pulleys. Two 
sets of small guiding pulleys twist 
the cutting portion of the blade so 
that it will be perpendicular to the 
work. A stream of cutting oil 
which impinges upon the blade as it 

:Satilrr :'l(rtnl-Cuttlns B11nd f111w 1w J'onnll Fait and At'c,nralt' In thl' 
C'nlnmbn ■, Ohio, ltallway flhop■ 
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leaves the work washes off the metal 
particles. 

For cutting various materials, 
several sizes and types of blades are 
used. Three different tempers are 
used, and the number of teeth vary 
from 10 to 24 per in. The pulleys 
accommodate a 1-in. saw having a 
thickness of 0.035 inch. These latter 
dimensions are uniform for all saws. 
The saw is driven by a 1-hp. motor 
through spur gears and a bevel gear 
mounted on the driving pulley. 

After the machine has been 
started it is unnecessary to give it 
further attention until the cut is 
finished. Simplicity and speed are 
features of the saw which have made 
it valuable in the Columbus shops. 

Worn Wheel Flanges 
Built Up in Detroit 

ELECTRIC welding is being used 
to build up worn flanges of car 

wheels in the repair shops of the 
Department of Street Railways, City 
of Detroit. This procedure is ex­
pected to bring about an increase 
of 20 per cent in the life of the 
wheels. When flanges are worn to 
a in. thickness or less, the wheels 
are removed and sent to the repair 
shop. Here a General Electric con­
tinuous-current automatic electric 
welding machine replaces the worn­
out flange metal. A separate driv­
ing motor rotates the wheel as­
sembly and the welding operation 
is continuous and automatic. Two 
pieces of welding electrode of ap­
proximately ! in. diameter are kept 
in constant contact with the wheel 
at different points where the flange 
needs building up. The wire is sup­
plied automatically from overhead 
coils, the contact and feed being 
continuous. The actual welding oper­
ation for one wheel is completed in 
an average time of 1 hour. The 
rough surface is then refinished on 
a Norton car wheel grinding machine. 

New Equipment 
Available 

Electric Blast Heater 

T o REPLACE hot air stoves and 
to provide for installations 

where a combined heating and venti­
lating equipment is desired, the Con­
solidated Car Heating Company, Al­
bany, N. Y., has brought out an 
electric hot air heater. A Sirocco fan, 
motor driven, draws air in at one 
end of the heater and discharges it 
over the heating elements, where it 
passes out at the opposite end. The 
air inlet has a brass screen, so that 
foreign material cannot be drawn 
into the inside of the heater, and a 
damper is provided so that the air 
can be taken either from outside the 
car or inside, or from both if desired. 
This arrangement permits of a mini­
mum amount of outside air being 

ments mounted on porcelain blocks 
side by side. These in t urn are sup­
ported on sheet iron plates. The 
blast heater is not only used in 
passenger cars, but it has proved 
particularly effective in cars used to 
transport fruit and other perishable 
goods in interurban service. With 
the usual type of electr ic heaters 
mounted around the sides of the car 
there is danger of their being dam­
aged. If crates or boxes are placed 
close to such heaters circulation is 
prevented and uniform heating does 
not result. With the blast type of 
heater installed overhead, a uniform 
distribution of heat results. 

Electric Tapper 

A PORTABLE electr ic tapper has 
been added to the line of electric 

tools manufactured by the Black & 
Decker l\Ianufacturing Company, 
Towson, l\ld. The mechanism in the 
gearing case is so designed that the 
tap is driven in at a speed of 350 

___________________ ,._ r.p.m. By a slight back-

llln•I 11.-al.-r l\'llh I,1.-drlc Heating CollH 

ward pull on the ma­
chine the tap is auto­
matically reversed and is 
backed out of the plugged 
hole at double the speed 
at which it is driven in. 
No reversing switch is 
needed. The machine 
will tap holes in steel up 
to i in., in cast iron up 
to ff in. and in brass or 
aluminum up to I in. 
The machine weighs 8~ 
lb. and is equipped with 

used in the most severe winter 
weather and for a maximum at all 
other times. The unit can be used 
solely as a ventilating system dur­
ing weather when no heat is re­
quired. An extension handle can be 
run from the damper handle out 
toward the front, or up to any con­
venient location. 

The electric heater has four ele-

a universal motor so that it may be 
operated on either direct or alternat­
ing-current circuits. 

Quick Change Electrode 
Holder 

A NEW type of welding electrode 
holder marketed by the Gen­

eral Electric Company allows the 
welding operator to make a quick 
change from the burnt stub to a 
new electrode. Merely striking the 
stub end of the old electrode causes 
it to drop out so that the new wire 
can be inserted. 

Control Swlt.-h and Rulstanee l\Iount.-d as an Integral Part of the Blaot 11.-at er 

The new holder consists of a 
punched fiber tube with a tinned 
brass plug inserted in the end. A 
steel spring rod holds the electrode 
in place against one of several 
different sized notches provided fo r 
the purpose. The welding cable 
running to the source of power is 
soldered to the other end of the 
holder. • 
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Association News & Disc·ussions 

Grade Crossing Hazard Discussed 
by C.E.R.A. 

Prevention of Highway Accidents a l\lain Topic at Dayton Convention­
Pick-Up and Delivery Freight Service and Superpower Develop­

ments Complete Two-Day Program 

HlGHWA Y safety and prevention of 
grade crossing accidents, advan­

tages and limitations of pick-up and 
delivery freight service by electric rail­
ways and some of the outstanding fac­
tors in superpower development that 
are of interest to electric railways 
fo1 me"d the principal subjects discussed 
at the annual meeting of the Central 
Electric Railway Association, held at 
Dayton, Ohio, on Jan. 8 and 9. Ap­
proximately 300 railway and supply 
members and guests attended the meet­
ings and took part in the well-filled 
business and socinl program. 

In his annual address, which is 
printed elsewhere in this issue, Presi­
dent Harry Reid outlined some of the 
principal developments during the past 
year and expressed a spirit of optimism 
and of ever-increasing confidence in the 
future of electric railways. 

Along with thef'e cheerful words, 
however, came the announcement of the 
death of S. D. Hutchins of the Westing­
house Traction Brake Company and of 
James A. Bredt, Cincinnati manager 
of the Westinghouse Electric & Manu­
facturing Company, two valued mem­
bers of the association. Out of respect 
for their memory those in attendance 
bowed their heads until the sound of the 
president's gavel. A memorial to the 
service and life of each was read by 
James A. McGowan, chairman of a spe­
cial committee appointed for the pur­
pose. 

CO-OPERATION URGED TO STOP GRADE 
CROSSING ACCIDENTS 

In an address on the prevention of 
grade crossing and highway accidents 
by A. E. Makee, president the Ohio 
Association for Prevention of Grade 
Crossing and Highway Accident.,;;, a plea 
was made for co-operation by all of the 
agencies interested in the conservation 
of human life and limb and for the use 
of deliberate and sound judgment in 
drafting legislation for the relief of 
present appalling conditions. He cau­
tioned against the adoption of hasty 
and ill-considered legislation, which 
would ~et up arbitrary and ridiculous 
restrictions and rules that would only 
re!lult in further disregard for law. 
Only by that co-operation which is 
born of a mutual desire to stop the 
present destruction of life and property, 
he explained, can an effective step be 
taken toward the reduction of crossing 
and highway accidents. In the last 
analysis these are due to disregard by 
a very small portion of the motor vehi-

cle drivers for the personal safety and 
rights of others. 

Copies of the proceedings of the con­
ference on grade crossing and highway 
accidents called by the Governor of 
Ohio last summer were distributed by 
Mr. Makce. He said further that the 
necessity for traffic legislation came 
from increasing congestion, and that 
expe1ience and precedent were lacking. 
He also pointed out that the conditions 
of future traffic are unknown, and that 
legislation must therefore be started 
with sanity and common sense. 

Above all other factors, he con­
tended that the most dangerous ele­
ment in the traffic situation, and the 
one demanding immediate .and decisive 
action, is that presented by the drunken 
automobile driver. This hazard to the 
safety of pedestrians and other users 
of the highways must be effectively 
removed, he insisted. Education of 
drivers was held to be still another 
important method of reducing accidents. 
Not much hope was held out for effec­
tive results among adults, but the 
opportunity for work in the schools 
was considered to constitute a big hope 
for the future. 

CARELESSNESS THE MAIN CAUSE 

Practically all grade crossing acci­
dents are the result of carelessness, he 
said. During the period when steam 
and electric railroads were originally 
projected and built the laws were made 
so as to put the rei:;ponsibility for acci­
dent.,;; on the railroads. With the advent 
of the automobile, the laws governing 
its use were made by the automobile 
men. Consequently, at the present time 
the pedestrian must look out for him­
self and must keep out of the way. 
Common sense and co-operation must 
accompany the offer to relieve this 
condition if permanent improvement in 
conditions is to be made. 

According to Mr. Makee, there will 
always be grade crossings of steam and 
electric railroads. They can't be elimi­
nated, he said, because new crossings 
are being put through faster than ex­
isting crossings are being removed. lie 
advocated clearing away obstructions 
so as to give unobstructed view on both 
the rail line and the highway. This is 
one step contemplated in the Ohio 
program. Compulsory insurance as a 
requisite to the issue of a license is also 
contemplated, although he admitted that 
there is a danger from this step, In 
making the drivers of automobiles feel 
less personal rcsponsibllity. 

Physical and mental examination for 
a license to drive on· the highways was 
also advocated. It was felt that such 
examinations should be comparatively 
easy, but that the license alo;o should 
be easily revocable and hard to re­
instate. 

A further discussion of the subject 
of safety regulations at railway grade 
crossings by )Wallace Muir, general 
attorney Kentucky Traction & Ter­
minal Company, was read by his as­
sistant, Mr. Becker. An abstract ap­
pears elsewhere in this issue. George 
M. O'Connor, claim attorney Detroit 
United Lines, also read a discussion of 
the same subject, which is abstracted 
elsewhere. In introducing his remarks, 
he said that one of the important ele­
ments in the improvement of conditiom; 
at railroad-highway crossings was uni­
formity in the regulations to be adopted 
by various states. Wide variations in 
such regulations would lead to con­
fusion and hardship and would make it 
difficult for tourists visiting several 
states to avoid violating some of these 
various laws. 

"FULL STOP" LEGISLATION URGED 

Charles L. Henry, president Indian­
apolis & Cincinnati Traction Company, 
called attention to the recommendation 
of the recent national conference on 
grade crossing and highway accident 
prevention that state legislatures au­
thorize their public utilities commis­
sions to specify those crossings that are 
considered hazardous and at which all 
vehicles will be required to make a 
full stop. He also called attention to 
the recommendation of the same con­
ference which would require automo­
biles to slow down to 15 m.p.h. when 
crosi:;ing railroads. This requirement, 
he said, would at least force the driver 
to think of what he is doing and 
would avoid many accidents that are 
caused by failure on the part of the 
driver to remember that he is crossing 
a railroad. Although the first step is 
to get common sense laws on the 
statute books, he emphatically pointed 
out that the next and bigger job is to 
get behind these laws to see that they 
are enforced. For this reason he ad­
vocated a state constabulary to enforce 
the hiJ,rhway laws. 

Further discussing the subject, J. B. 
Dugan, secretary Ohio Association for 
Prevention of Grade Crossing and 
Highway Accidents, i;aid that it was 
desired to prepare laws in Ohio which 
would be in conformity with those 
adopted in other states. From the pro­
Cl'cdings of the Ohio Safety First Con­
ference, he read the proposed measures 
for reducing grade crossing and high­
way nccidents that were ndopted nt 
that meeting. 

An important business group which 
i;hould be Interested and made a part 
of any organization for the reituction 
of crossing accidents, nccording to ~Ir. 
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Dugan, includes the real estate develop­
ment companies. They must be in­
terested in this work, he said, in order 
that they will co-operate to the end of 
holding down the number of new rail 
crossings that are put in when new 
sub-divisions are developed. 

J. P. Barnes, president Louisville 
Railway, outlined briefly the history of 
the recent Hoover national conference* 
to reduce traffic accidents. He pointed 
out bow the recommendation for plac­
ing the designation of railroad cross­
ings at which vehicles must stop in the 
hands of the various state public utility 
commissions had been the means of 
getting accord between representatives 
of railroad and automobile interests. 
He drew a lesson from this incident of 
the value of frank discussion and honest 
co-operation, in improving the present 
appalling conditions. He urged that 
electric railway men assume person­
ally the responsibility for talking at 
every opportunity in favor of enforce­
ment of the recommendations of the 
conference. The question was far 
above that of a financial problem, he 
said, and offered an opportunity for 
an actual service to the American peo­
ple in improving the present terrible 
conditions resulting from carelessness 
and disregard of life. 

RESOLUTIONS INDORSE WORK OF 
HOOVER CONFERENCE 

A special committee of the associa­
tion under the chairmanship of Arthur 
W. Brady, receiver Union Traction Com­
pany of Indiana, had been appointed 
to review the recommendations of the 
state committees on prevention of 
grade crossing and highway accidents. 
In the absence of Mr. Brady, resolutions 
indorsing the work of the state con­
ferences and of the national conference 
held at the call of Mr. Hoover were 
read by Mr. Barnes. 

Whereas at the call ot the Governor11 ot 
Ohio and Indiana, respectively, broadly rep­
resentative conferences have recently been 
held In those states tor the purpo"c ot 
ascertaining and recommending practical 
and etl'ectlve ways ot reducing the awful 
toll of lite, limb and property due to acci­
dents at grade crossings and on the high­
ways, and 

\Vhereas similar conferences ot national 
RCOPe have been held at the call of the 
National Association ot Railway and Util­
ity Commissioners and ot the Secretary of 
Commerce, and 

\Vhereas each ot these conferences devel­
oped constructive recommendations for the 
advancement of street and hlghl\·ay safety; 
now, therefore, be It 

Resolved By the Central Electric Rall­
way Assoclatlon In annual session convened 
at Dayton, Ohio, this ninth day of January, 
1925, that It heartily commend the National 
Association ot Railway and Utility Com­
missioners. Governor Donahey ot Ohio. 
Governor Dranch. ot Indiana and Secretary 
Hoover, tor their wisdom. enterprise and 
keen public spirit as manifested In calllng 
these conf<'rences ; and be It further 

Resolved, That said association hereby 
request !he electric railway companies, 
members of the association, to co-operate 
heartily with all other public and private 
agencies In carrying out the recommenda­
tions ot these conferences ; and be It 
further 

Resolved, That the said association re­
spectfully and earnestly request the leg­
islatures of the several states within which 
Its member companies operate to gtve care­
ful consideration to the enactment Into law 
ot such of the said recommendations as 
require legislative action before they may 
become el'fectlve: and be It further 

Resolved, That the Central Electric Rall­
way Association hereby pledge Its whole­
hearted support and co-operation to the 
further development and ultimate adoption 

•see ELECTRIC RAILWAY Jot:RNAL, Dec. 
20, 1924, page 1042. 

of the constructive a nd huma nitarian pro­
gram so splendidly begun. 

FREIGHT DELIVERY SERVICE 

A general discussion of the subject 
of pick-up and delivery freight service 
was started by J .. P. Longon, auditor 
Toledo & Indiana Railroad. He said 
that a pick-up and delivery service 
which had recently been installed by his 
company in Toledo was rendered by a 
large independent transfer company in 
the city at a charge of 8 cents per 
100 lb., with a minimum charge of 25 
cents. This charge, however, is effec­
tive only in the first zone, which in­
cludes an area of approximately 1 mile 
radius from the center of the business 
district. Most of the shippers of any 
importance are located in this area. In 
a second zone having a radius of 2 
miles the rate charged is double that 
for the first zone, making the cost of 
pick-up and delivery to the shipper 16 
cents per 100 lb., with a minimum 
charge of 50 cents. A third zone has 
an approximate radius of 3 miles and 
the charges are triple those of the first 
zone. This service in Toledo has just 
been outlined and the new tariff pub­
lished. It will be put in as an optional 
service for shippers in that territory. 
Previously, free pick-up and delivery 
had been furnished in some of the 
smaller communities along the line. 
The cost of such service, which was 
absorbed by the railway, varied from 
4 to 7 cents per 100 lb. When the free 
service was put in for these outlying 
towns the gross revenue from freight 
increased approximately 18 per cent 
and two competing truck Jines that had 
been handling most of the J.c.J freight 
were ready to sell out. The net rev­
enue from this increase in business 
went up about 8 per cent, showing that 
the cost of the pick-up and delivery 
ser\·ice which was absorbed by the rail­
way was 10 per cent of the increased 
gross revenue. 

In its tariff the railway assumes the 
liability for damage to shipments while 
on the trucks of the trucking company, 
but its contract with the trucker makes 
the latter responsible to the railway 
for all damages to shipments while on 
the trucks. 

Experience with pick-up and delivery 
service on the lines of the Cincinnati & 
Dayton Traction Company was out­
lined by C. M. Byrne, traffic manager. 
In one case, at a small manufacturing 
town on the line, a freight business of 
only a few hundred pounds per month 
was incrE!ased to nearly a million 
pounds per month by the establishment 
of a free pick-up and delivery service 
costing about 5 cents per 100 lb. out­
bound and 4 cents per 100 lb. inbound. 
This cost is absorbed by the railway 
and some of its connecting lines that 
participate in the revenue. 

At another manufacturing town on 
the line a pick-up and delivery service 
at a charge of 5 cents per 100 lb. with 
a minimum charge of 25 cents had 
yielded little increased revenue because 
the centrally located industries in the 
community claim they can handle the 
shipments at less cost with their own 
trucks. At the principal shipping point 
and terminal on the line a pick-up and 
delivery service has been furnished for 
some time at 10 cents per 100 lb., with 

a mm1mum charge per shipment of 25 
cents. This charge covers territory in 
some cases 10 miles from the station .. 
The service has resulted in doubling 
the revenue from outbound freight and 
trebling that from inbound freight. In 
these last two cities the charge is 
added to the freight and paid by the: 
shipper on prepaid shipments or by the 
consignee on collect shipments. This 
charge is covered by tariffs and is 
shown on waybills as advances for 
drayage. The service assures prompt 
handling of all shipments and relieves 
the stations of congestion due to failure· 
of the consignees to take up shipments 
promptly. Trucks are on hand when 
the cars are opened and all delivery 
freight is handled direct from car to• 
truck. . 

T. H. Stoffel, Westinghouse Electric: 
& Manufacturing Company, described 
the experiment being conducted in 
Baltimore after extended investigation 
by the Interstate Commerce Commis­
sion. A charge of 15 cents per 100 lb. 
is made for the pick-up and delivery­
service, but after a year of the experi­
ment it has not proved to be particu­
larly successful. An optional pick-up· 
and delivery service that is furnished 
by the Connecticut Company was also 
described by the speaker. In this case 
only about 15 per cent of the shippers 
use the service, and these are limited 
to the occasional shippers, the regular 
and large shippers preferring to use 
their own truck equipment. 

Mr. Stoffel warned against the possi­
bility of discrimination unless the serv­
ice at all towns on a line is put on the 
same basis. He said that pick-up and 
delivery service in a large city is not 
attractive to the shipper unless all the 
transportation agencies in the com­
munity put in the same service, as 
otherwise the shipper is required to­
maintain truck equipment for handling 
freight over such lines as do not have 
the pick-up and delivery. Another fac­
tor of cost in connection with suctr 
service that must be taken into con­
sideration is the clerical work entailed, 
and Mr. Stoffel maintained that a 
charge of 8 to 10 cents is not sufficient 
to cover all of the costs of such service. 
He expressed the belief that pick-up 
and delivery would ultimately be made 
a part of the service of all rail lines, 
but doubted its advisability until it 
could be made a universal service. 

An outline of the principal phases of" 
superpower development of interest to 
the railways was given in an address 
by E. H. Sniffin, manager power de­
partment, Westinghouse Electric & 
Manufacturing Company, and is ab-­
stracted elsewhere in this issue. 

OFFICERS ELECTED 

The nominating committee, consist­
ing of C. L: Henry, H. A. Nicholl and· 
J. A. McGowan, recommended the fol­
lowing for officers and members of the 
executive committee for the ensuing· 
year, and on motion from the floor 
they were unanimously elected: 

President, F. R. Coates, president 
Toledo, Ottawa Beach & Northern Rail­
way, Toledo, Ohio. 

First vice-president, G. K. Jeffries,. 
Indianapolis, Ind. 

Second vice-president, Martin Acker:­
man, Dayton, Ohio. 
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Executive Committee: J. P. Barnes, 
S. W. Greenland, R. I. Todd, A. C. 
Blinn, H. A. Nicholl, W. S. Rodger, 
F. W. Coen, J. F. Collins, l\lyles B. 
Lambert, James II. Drew, and L. W. 
Van Bibber. 

A dinner, followed by dancing, and 

a trip to the McCook government ex­
perimental flying field made up the 
social part of the program. On Friday 
afternoon the members of the asso­
ciation were entertained at luncheon as 
the guests of the Ohmer Fare Register 
Company. 

rails and is bound to stay upon its own 
side and upon its own right-of-way. It 
does not dart from eidc to side and 
cannot be compared to the high-pow­
ered automobile from the standpoint of 
danger. 

Preventing Grade Crossing and 
Highway Accidents* 

Whenever the law of our country is 
such as to require sufficient training on 
the part of the automobile driver before 
he is permitted to drive, and when 
laws are rigidly enforced as to his con­
duct in the operation of the automo­
bile, we will then, and not until then, 
reduce grade-crossing and other high­
way accidents. BY WALLACE MUIR 

General Attorney Kentucky Traction & Terminal Company If one who is permitted to drive an 
automobile under a license knew that 
he would forfeit this right as a result 
of misconduct on his part, he would be 
much more careful in the operation of 
his automobile. If parents could be 
held responsible for the use of the 
family car by the minor, in some way 
other than in damages, this class of 
accidents would be greatly reduced if 
not eliminated. 

T HERE has been an ever increasing 
loss of life and property resulting 

from the grade-crossing accident, and 
unless some action is taken by public 
officials, by the railways of the country 
and by the public generally, this tre­
mendous toll will necessarily continue 
to increase. The desired.end cannot be 
accomplished by the railway companies 
or by the public generally, acting alone; 
if anything is to be accomplished it 
must be the result of a concentrated 
effort on the part of both the railways 
and the public. The railways cannot, 
even were it possible for them to do so, 
eliminate grade crossings, if the public 
continues every year to construct 
nearly twice as many crossings as were 
eliminated by the railway in the same 
time. 

It seems to me that in order to re­
duce grade-crossing accidents we must 
first determine the cause. When we 
realize that in the United States there 
are 7,600 people killed and more than 
2,000,000 injured every year, as the 
result of accidents, the situation be­
comes so appalling as to demand the 
attention of all the people throughout 
the length and breadth of this country. 
As a result of accidents millions of dol­
lars per year are lost in wages and 
millions of dollars per year are lost in 
production. It is claimed that of the 
people killed each year, one-fourth are 
children under 15 years of age. Such 
waste of life is an indictment of the 
citizenship of this country, and par­
ticularly of the officials of city, county, 
state and oation. 

Confining ourselves to highway fa­
talities in the United States, I am in­
formed that in 1923 there were 22,621 
persons killed, divided ai; followi;: 
steam railway crossing accidents, 2,268; 
street car accidents, 2,006; accidents 
from other vehicles, 1,559; motorcycle 
accidents, 336; automobile accidents, 
16,452. There were 67S,OOO injured 
with an economic loss of $600,000,000. 
It is estimated that in 1924 there will 
be an increase in fatalities of 15 per 
cent, and in 1925, the number will be 
55,000 people killed and 1,500,000 in­
jured. The question is, is there not 
some way in which we can bring to the 
attention of the American people this 
ai;tounding condition? A large num­
ber of steam railroads throughout the 
United States and many electric inter­
urban lines are gradually eliminating 
grade crossings. In 1923 the railroads 
in the United States eliminated 1,130 
crossings at an approximate cost of 
$70,000,000, but during the same time 

• Abstract of discussion b"fore the Cen­
tral Electric Ralh,.-ay Association, Da)·lon, 
Ohio, Jan. 8-9, 19~5. 

local authorities established 3,554 new 
grade crossings. At this rate it will be 
readily seen that the grade crossing can 
never be eliminated, if the counties and 
states continue to exercise their right 
to build and construct grade crossings 
instead of prohibiting the construction of 
such crossings. But I do not believe the 
elimination of the grade crossing will 
stop the sacrifice of human lives and 
loss of property, for we are told that 
even where the grade crossing has been 
eliminated by viaduct or underground 
passages the reckless automobile driver, 
heedless and blind to danger, a devil 
of speed and a slave to recklessness, 
continues to kill and maim by wrecks at 
such points. 

The engineer who pulls a train is a 
man of mature years, sober and dis­
creet, who has had years of experience 
and is constantly under the supervision 
of superior officers, and he knows that 
one act of forgetfulness will cause him 
to lo11e his position. The operator of 
the interurban electric car is of the 
same character. He reaches this posi­
tion by intensive training and careful 
inspection, and the train, whether 
steam or electric, is confined to two 

In conclusion, I give for your con­
sideration in the elimination of the 
grade - crossing accidents this one 
thought: Take such steps as are neces­
sary to control the driver and the user 
of the automobile. If it can be done 
by legislation, then let's legislate; 
if it can -be done by arousing a public 
opinion to the proper consideration of 
the situation, then let's take steps to 
arouse and incite such a public opinion. 
If it is necessary to take drastic steps, 
such as the forfeiture cf the right to 
drive an automobile, forfeiture of the 
automobile itself, requiring the "stop, 
look and listen rule," imputing the 
negligence of the driver to all occupants 
of the machine, and any other such 
drastic measure which will be helpful 
in the saving of human lives, then let's 
take such steps. 

Increasing Confidence in Electric 
Railway Future* 

BY HARRY REID 
President Central Electric Railway Association 

T HE past year has developed an 
ever-increasing confidence in the 

future of electric railways, and much 
of the uncertainty which has existed for 
several years past is giving way to a 
feeling of optimism, which is evidenced 
by improvements which have recently 
been made or are under way in the 
various branches of service rendered. 

It is realized more fully than ever 
before that a large part of the local or 
short-haul travel, which formerly 
meant so much to operating revenues, 
has been lost to the motor vehicle, both 
privately owned and public, and that if 
passenger income is to be maintained 
or increased, it must he done through 
intensive development of the longer 
haul travel. The public is demanding, 
and is willing to pay for, faster and 
more comfortable transportation, and to 
meet this requirement a number of our 
lines have found it necessary to revert 
to the heavier and easier riding type of 
rolling stock and provide a so-called 
de luxe service, including parlor, dining 
and sleeping cars, and I believe result! 
as a rule have been very satisfactory. 

I understand parlor or chair cars, with 
an extra charge for the service, are 
being operated on at least five of our 
member lines, and that four or five 
others are preparing to furnish such 
service. Other improvements resulting 
in operating economies which are being 
provided are modern motive power and 
automatic substations, in both inter­
urban and major city operation. 

Material progress is being made in 
the standardization of freight rolling 
stock, accounting, operation and meth­
ods, through the efforts of the varioug 
subsidiary a!'sociations. This is par­
ticularly true of the Traffic Association, 
which during the paiit year has per­
fected the details and agreements 
neces11ary for the publication of a joint 
through passenger tare basic tariff 
covering practically the entire terri­
tory traversed by Central Electric Rail­
way Association lines. Joint through 
rates and divisions have been estab­
lished with both electric and eteam 

"AddrM!I b"fore annual meelln,r of tho 
Central Electric Rallw11y Association, Day­
ton, Ohio, Jan. 8-9, 1925. 
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lines, to and from much additional 
territory, thereby increasing materially 
the scope of operations and making 
available to electric lines a much 
greater volume of tonnage, and at the 
same time enlarging the markets of 
shipper~ because of the superior service 
rendered. 

Substantial improvements have also 
been made in freight station and ter­
minal facilities, such for example as 
the Indianapolis terminal, and I be­
lieve others are under way or projected 
at such important points as Cleveland, 

· Detroit, Fort Wayne, etc., all of which 
will no doubt result in material in­
creases in volume of tonnage and 
economies in operation. There has 
been an appreciable increase in the 
number of freight cars in service of a 
more standardized design, making pos­
sible a freer interchange of equipment, 
and thereby expediting the movement 
of freight and resulting in substantial 
savings in cost of handling. 

A matter of much importance to the 
industry is the better understanding 
which the public generally now has of 
the problems and difficulties of the elec­
tric railways, brought about by th~ 
educational efforts and the public re­
lations activities of the various prop­
erties. It is becoming increasingly 
evident to the public that the electric 
railway is the backbone of the pros­
perity and growth of their communities. 
As a result, civic authorities and regu­
latory bodies are co-operating to a 
greater extent than ever before in the 
solving of transportation problems. 

One of the most serious problems 
confronting the electric railway indui;­
try today is the unfair competition 
of the motor vehicle, which in many 
localities is unregulated and operated 
by irresponsible parties, taking the 
cream of the traffic in territory which 
electric railways have built up through 
many years of effort. 

It is generally conceded that the mo­
tor bus and truck have an important 
place in the transportation of the 
country, in serving communities and 
districts isolated from rail lines, as 
feeders to rail lines, and also that they 
can be made an efficient auxiliary to 
existing electric railways, when service 
is properly co-ordinated. But the un­
regulated motor vehicle is destructive 
alike to public welfare and the prosper­
ity of electric railways. It is the ,gen­
eral opinion, which has been amply 
demonstrated, that electric railway 
operators, ,vith their knowledge and ex­
perience in the transportation business, 
are best qualified to meet the trans­
portation requirements of the public, 
and that bus operation in the territory 
served by their lines, and where there 
is need for such service, should be sup­
plied exclusively by them. Realizing 
that the public can best be served by 
providing the type of transportation 
best suited to the demands, and as a 
means of conserving revenues, many 
of our member lines have provided 
auxiliary bus service. However, in 
order further to protect our interests 
and investments, and in order that the 
public may have safe, reliable and 
satisfactory transportation service, it 
would seem necessary that electric rail­
ways forestall as much as possible the 
encroachment of independent bus oper­
ators in their territories, by themselves 

providing the service demanded by the 
public. At the same time such steps as 
may be necessary should be taken to 
secure necessary legislation proYiding 
for proper bus and truck regulation, 

under the jurisdiction of the same au­
thorities governing the operation of 
rail lines, with a provision requiring a 
certificate of convenience and necessity 
in each case. 

Superpower an_d the Railways* 
BY E. H. SNIFFIN 

Manager Power Department, \\'csllnghouse Electric & Manufacturing Company 

A DOZEN years ago I advocated 
that the railways should take their 

power from the central station. Most 
of them have by this time adopted that 
policy, and found the advantage of it. 
What, then, is the interest of railway 
men today in this question of power, 
and more. particularly in the super­
power phase of the subject? Superpower 
does not mean local interconnection of 
existing systems, but the establishing 
of great power zones, themselves in­
terconnected, using 220,000-volt trunk 
transmission lines. You are interested, 
for you are large users of power. The 
populations of our most congested dis­
tricts use for their transportation from 
30 to 40 per cent of their total energy 
consumption. Even in the less populous 
districts the power for traction service 
a\'erages around 20 per cent. I find, 
too, that of your total operating costs, 
power constitutes something like 15 to 
17 per cent. So I take it you are in­
terested in any movement that will 
tend to improve the availability and 
the cost of this indispensable com­
modity. Moreover, the importance of 
this question reaches to every inhabi­
tant of the country. 

If you will permit me to exaggerate 
a little bit-and not so very much 
either-I venture the assertion that our 
position today, relative to what we can 
do, compares, in its state of unde\'elop­
ment, to the place we occupied in 1885 
when direct current was the only sys­
tem of transmission we knew. Do you 
realize that electric service today is 
touching only about 65 per cent of our 
population; that only about one-third 
of our homes use it, and that inefficient 
isolated plants still aggregate as much 
total power as all the central station 
plants combined? Power generation as 
we conduct it today is taking about 
twice the coal it should. If all this 
power were developed with the effi­
ciency of our best existing central sta­
tions, it would save about 150,000,000 
tons of coal per annum and perhaps 
the labor of half a million people. Is it 
not impressive to know that more than 
80 per cent of the potential water 
power of the United States still re­
mains undeveloped-more undeveloped 
water power than all the power we are 
using today? 

Can any one doubt that the steam 
locomotive must sooner or later go the 
way of the horse ? The railroads use 
today about as much coal in their loco­
motives as all the industrial plants of 
the country combined. Much of this 
coal can be saved; but more important 
still, the railroads will have to be elec­
trified to meet the country's growing 
transportation requirements. 

So we can see clearly what lies ahead 

•Address before annual meeting of the 
Central Electric Railway Association, Da>·­
ton, Ohio, Jan. 8-9, 1925. 

of us. We have got to utilize every 
available source of power that we po,;­
sess, and bring this power to every one 
everywhere. And that is what ;we 
mean by superpower. Many power de­
velopments not considered heretofore 
feasible because of an inadequate mar­
ket would be entirely practical as part 
of a comprehensive system. You can­
not run trolley cars through some sec­
tions of the country, because it wouldn't 
pay. For the same reason it has not 
been possible t0 run transmission line,; 
to many places where they would have 
been a great blessing, but in my opinion 
there is enough saving possible in our 
present methods of operation to enable 
us to extend the benefits of electric 
service to the tillers of the soil, and I 
think the idea will not reach its full 
fruition until we do. 

The public has heard about super­
power and is interested. It does chal­
lenge the imagination, even of the lay­
man. Articles are written about it and 
the politicians are listening. A recent 
candidate for the Presidency stood 
openly for the government ownership 
of public utilities. Governor Smith of 
New York thinks the water powers of 
that state belong exclusively to its own 
citizens. Maine has a law prohibitin~ 
the export of its hydro-electric power. 
Governor Hunt of Arizona was recently 
re-elected on the issue of whether Ari­
zona would join the seven-state agree­
ment concerning the power develop­
ment of the Colorado River. Six other 
states had consented, but Hunt oppo.,e-l 
it. If a state intends to confine the use 
of its water power within its own bor­
ders it might just as well cut off its 
railroads and its telephone and tele­
graph lines at the border, anq its high­
ways. I do not suppose there is any 
provision in our federal constitution 
that has conferred more benefit on the 
country than the clause which provide:; 
for free trade and free intercourse be­
tween the several states. 

But there's a still more important 
phase of this subject-one that you 
have heard before, and will hear more 
of, and one that comes pretty close to 
your own interest. That is the ques­
tion of government ownership. That 
question has not yet become a dominat­
ing issue which the power people have 
had to meet. It is in the air, and as the 
public imagination comes to grasp more 
clearly the economic elements of a gen­
eral power supply, the very fact of this 
greater public interest will naturally in­
cite political agitation. 

There are today in this country more 
than 1,000 municipally operated electric 
power plants. Most of them are small 
and aggregate a meager portion of the 
total central station capacity. They 
do, however, constitute about 20 per 
cent of the total number of central sta­
tions. A few of them, where they a re 
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large in size and of modern design, arc 
efficient plants. l\lost of them are eco­
nomically indefensible. They constitute 
less than 4 per cent of our total central 
station capacity. Within the past 5 
years more than 800 of these smn~I 
municipal plants have gone over to pri­
vate ownership. The greater part of 
these plants have owed their existence 
to the mass emotion that political ap­
peal so easily excites when it champions 
the people against the corporation. If 
the corporation can make money in. 
serving the public, why should not the 
people save that money, that profit, and 
supply their own service at cost? Why 
not, indeed, if they can reach the same 
cost? 

The public debt of the country-fed­
eral, state, county and municipal-is 
about $35,000,000,000. This debt would 
be more than doubled if the govern­
ment took over all the utilities. Also 
the present per capita tax of nearly 
$100 which we now require for the cost 
of government would be greatly in­
creased. The proponents of the public 
ownership idea argue that the govern­
ment could raise the money at less cost 
by the issuing of tax-free bonds. True, 
but where would the money come from 
which private ownership now pays to 
the government in taxes, some $665,-

000,000? Government must go on. 
The people must support it in one way 
or another. So increased taxes would 
have to supply the deficit. 

Now, gentlemen, we have forged 
ahead under the rule of private initia­
tive, the law of the survival of the 
fittest. The public must be protected 
both as customers and owners of our 
utility companies. They are protected 
by government control and regulation. 
But government operation has never 
proved its case, either in theory or 
practice. 

We have already made a good begin­
ning with superpower. Such a system 
already stretches 600 miles across the 
Southeastern states, representing the 
co-operation of seven different com­
panies. California is wired up prac­
tically continuously throughout its 
length. In other sections of the coun­
try other systems are taking form. 
Presently a few great systems will 
cover the whole United States. Ulti­
mately we shall have a system of. uni­
versal power supply. We must have it, 
for it seems to be the one agency with 
which we can meet our increasingly 
difficult economic conditions. Its fullest 
national development is an indispensa­
ble element in our future prosperity 
and happiness. 

4. Prohibit the use by others of :my­
thing in the slightest indicative of rail­
way crossing warnings, both in the 
form of 11tntionary signals and whistl~!!. 

6. Prohibit nil other signs or light:1 
within a specific distance of crossings. 

6. Require a rigid test, both physical 
and mental, of all applicants before 
granting of motor driver's license. 

7. Prohibit the use of red lights on 
the rear of nil motor vehicles except for 
stop signs and that a universal and dis­
tinctive rear light of some other co!tJr 
be used. 

New York Electric Railway 
Association 

T HE midwinter meeting of the New 
York Electric Railway Association 

will be held at the Hotel Commodore, 
New York, on Thursday, Jan. 22. The 
morning session will begin at 10 o'clock. 
There will also be an afternoon session. 
A banquet will be held at the Commo­
dore in the evening. The two speakers 
at the dinner will be Clifford E. Paige, 
vice-president Brooklyn Union Gas 
Company, whose subject will be "A 
Changing Public Sentiment," and Dr. 
Warren W. Giles, who will speak on 
"Personality - the Business Man's 
Greatest Asset." 

A list of the papers and discussion!! 
at the two sessions follows: 

U •£ T ffi L p d* "High-Voltage Insulators and Their llllOrm ra C aWS ropose Relation to Radio, as Affecting Rail-
ways," by G. n. Smith, engineer Ohio 

BY GEORGE M. O'CONNOR Brass Company. 
Claim Attorney Detroit United Lines, Detroit. Mich. "Modernizing Fare Collection," by 

W E ARE, of course, chiefly con­
cerned over the grade crossing 

situation as it confronts the interurban 
electric railways, and the seriousness 
of our problem can best be appreciated 
by realizing that there are today some 
200,000 level grade crossings along the 
interurban routes. Through municipal 
development and annexation, these are 
increasing at the rate of 2,000 per year. 
Separation of these grades will cost on 
an average of $10,000 each, necessitat­
ing a total expenditure of $2,000,000,-
000. The interest alone on this sum 
of money at 6 per cent amounts to 
$271,000 per day, so that the financial 
impossibility of speedily undertaking 
the work and keeping pace with it is 
evident. 

Available statistics show that of all 
accidents, automobiles are involved in 
more than 75 per cent. Observations 
taken in 1924 of 306,000 motor drivers 
approaching railway crossings show'Jd 
that less than 3 per cent brought their 
vehicles to a stop. Some 20 per cent 
looked in both directions, the same 
number looked one way, and the bal­
ance trusted to luck, stepped on the 
gas and went across. 

Accidents arise principally from three 
causes, namely, incompetency, reckless­
ness and carelessness. 

Not all persons are qualified to drive 
motor vehicles even though they have 
a knowledge of the laws governing 
traffic on the highways and are familiar 
with the workings of a motor vehicle, 
and the experience of many electric 
railway companies in their labor em­
ployment departments is that but one 
man out of three can qualify as a 

• Ab•! racl or n dll!CUlllll0n be tore the Cen­
t rnl 1-;1,.ctrlc Rnllway Ae,.oclatlon. Dnyton. 
Ohio. Jnn. 8-9. 1925. 

motorman. Yet the state will issue a P. 0. Lund, Eastern representative 
license to drive an automobile without Johnson Fare Box Company. 

"Interurban One - Man Operation, 
question; the defects which would dis- Tangerine Line," hy J. M. Bosenbury, 
qualify the motorman are not consid- superintendent motive power and equip-
ered by the license issuing officer. This ment Illinois Traction System, Spring-
can and should be prevented. fl Id II 

You will ask me then how we are to e , I. The discussion on this paper, 
stop accidents. I can answer this by say- with illustrations, will be led by George 
ing that as soon as chickens learn how L. Kippenberger, assistant general 
to cross the street they will stop being manager St. Louis Car Company. 
killed, as I believe that many motorists "Light-Weight Interurban Cars," by 
employ the same amount of brain W. J. Clardy, general engineer \Vei-t­
power when crossing railroad tracks inghouse Electric & Manufacturing 

Company. 
that chickens do when crossing the "Recent Developments in the Field of 
road in front of moving automobiles. Gas-Electric Buses," by J. c. Thirl­
Then you will ask how we may reduce · wall, railway engineering department, 
accidents; this I can answer more General Electric Company. The dis­
easily. cussion on this paper will be led by 

Educate the people, commencing in J A Q "d Ph"I d I h" 
public schools, following it through all · · ueeney, presi ent 1 a e P 18 

Rural Transit Company. 
societies that are engaged in accident "Freight Traffic-Its Source and De­
prevention, and especially interest the velopment," by Fred w. Brown, gen­
daily newspapers, which should be era) superintendent Michigan Railroad, 
vitally concerned in giving the informa- Grand Rapids, Mich. 
tion impartially and fairly; then if the "Essentials of Discipline," by F. S. 
motorist docs not learn or does not care Macy, physician in charge, Me«:Ucnl 
to learn, have each state of the Union Bureau, ·Brooklyn-Manhattan Transit 
follow its sister states Mississippi, Vir- Corporation. 
ginia, Tennessee, Montana and North A report of the proceedings of the 
Carolina, in which states they have well Accountants' committee will be pre­
defined "Stop Laws" with penalties, and sented by E. H. Reed, auditor Brook­
grade crossing accidents are nearly nill. lyn City Railroad. 

I suggest and urge that the public ______ _ 
utilities officials of each state adopt as Indiana Utility Convention 
soon as possible the following uniform 
traffic laws: A ONE-DAY meeting of the Indiana 

1. l\fnke it a penalty for any motor Public Utility Association will be 
vehicle to cross railway tracks without held in Indianapolis on Jan. 22. The 
coming to a full stop. meeting will be held along with that 

2. Adopt a universal and distinctive of the Indiana Sanitary and Water Sup­
coor scheme for lights nt railway-high- ply As11ociation, separate sessions being 
way crossings so that there can be no held in the morning with a joint lunch­
ccnfusion as to what these lights mean. eon, a joint program in the afternoon 

3. Make crossing warnings universal and a joint banquet in the evening. 
as to design. Among the 11peakers will be William 
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H. Hodge, president Public Utilities Ad­
vertising Association, who will discuss 
the uses of advertising by public util­
ities; General George H. Harries, who 
will speak on "Our Obligations As 
Citizens," and W. S. Vivian of Chicago, 
who will discuss "Public Relations." 
Harry Reid, 'president Interstate Public 
Service Company, has called meetings 
of the managers and members of the 
Women's Public Information Commit­
tee at the same time. 

''Transportation Night" 
in New York 

SAFETY and transportation were the 
subjects discussed at the third regu­

lar meeting of the Metropolitan Section 
held in New York, Jan. 9. Difficulties 
in schedule making for a three-track 
elevated railroad where express and 
local trains running in one direction on 
two tracks must all operate in the re- . 
verse direction on a single track were 
told by S. D. Smith, superintendent 
Manhattan Elevated Division, Inter­
borough Rapid Transit Company. To 
accomplish this every move has been 
studied and mapped, every motion syn­
chronized and every man instructed 
how to do his part. Successful opera­
tion results from thorough co-operation 
from top to bottom of the organization. 
A discussion along these lines was 
given by D. O'Rourke, trainmaster of 
the same company. 

Safety and public relations was the 
subject of a paper by T. P. Brannon, 
Long Island Railroad. He said that 
last year this railroad carried 92,000,-
000 passengers on 395 miles of track in 
"comparative safety." C. E. Hill, safety 
engineer New York Central Lines, said 
that 90 per cent of all accidents are due 
to the human element. Education is 
the remedy. Safety work was started 
12 years ago on this railroad and in the 
eleven years since it was begun has 
resulted in saving the lives of 1,450 em­
ployees and preventing 57,000 injuries. 

Martin Schreiber, manager Southern 
Division Public Service Railway of New 
Jersey, spoke about methods of selling 
transportation. He mentioned in par­
ticular four points. First, the rolling 
stock should be attractive in design and 
appearance. In the second place one­
man operation, where a single trainman 
is in complete charge of the car, 
appeals to the public. Third, having a 
single man on the street in charge of 
all phases of the operation of a single 
line is likely to improve the quality of 
the service on that line. Fourth, ad­
vertjsing is necessary in order to sell 
transportation. 

C. E. l\lorgan, vice-president and gen­
eral manager Brooklyn City Railroad, 
said that from the study of machines 
industry has turned to the study of 
men. Time was when, in dealing with 
men in the mass, leaders of industry 
failed to consider man as a human 
factor. Now, however, the employee is 
looked upon as a co-operative unit with 
a brain distinguishing him from the 
inanimate material units which he util­
izes in the interest of himself, his 
employer and of mankind. The objec­
tive in persQDnel work iri any industry 
is to enlist the maximum co-operation 
and interest of the human element in 
the success of the undertaking. To 

secure the co-operation of your em­
ployees you must remember that all are 
human beings and every effort should 
be devoted to harmony and co-operation. 

Musical selections were heard be­
tween the talks and Conrad Young 

entertained the audience with a humor­
ous monologue. A. L. Hodges, secre­
tary of the Metropolitan Section, 
announced that the membership had 
increased from 726 at the time of the 
previous meeting to 771 at present. 

American Association News 

New Headquarters for A.E.R.A. 

T HE headquarters office of the 
American Electric Railway Asso­

ciation is to be housed in the Johns­
Manville building at 41st Street and 
Madison A venue. Negotiations have 
been completed for engaging the entire 
14th floor of this building, comprising 
6,000 sq.ft., and the office will be moved 
some time prior to l\lay 1, possibly as 
early as March 1. The removal will be 
announced later. This area compares 
with some 4,300 sq.-ft. at the present 
location at 8 West 40th Street, which is 
quite inadequate for present activities. 
An exceptionally good rate as prices 
go today was secured for the new office. 
The expense for the new space is not 
much greater than the present rental, 
which is on a lease taken out several 
years ago, except as represented by 
the increase in space. The association. 
was considered to be very fortunate 
in the arrangements it was able to 
make. 

Codification of Power Failures 

T HE personnel of the committee of 
the Engineering Association com­

mittee on codification of power failures 
has now been completerl. The member­
ship, as announced by President Clark, 
is as follows: 

W. E. Bryan, superintendent of 
power United Railways of St. Louis, 
chairman. 

Representing the committee on power 
generation and conversion: H. T. Con­
nolly, Annapolis, l\ld.; C. E. Bennett, 
Atlanta, Ga. 

Representing the committee on power 
transmission and conversion: Adrian 
Hughes, Jr., Baltimore, Md.; W. J. 
Quinn, New York, N. Y.; N. R. Love, 
Denver, Colo. 

Purchases and Stores and 
Stores Accounting 

A JOINT meeting of the purchases 
and stores committee of the Engi­

neering Association and the stores ac­
counting committee of the Accountants' 
Association was held in New York on 
Jan. 12 and 13. Methods of co-operat­
ing with other purchasing agents' asso­
ciations were discussed. It is planned 
to send representatives to Washington 
for the coming conference concerning 
the adoption of standardized invoice 
forms. 

After considerable discussion con­
cerning the advantages and disadvan­
tages of a central storeroom, it was the 
feeling of the committee that such a 
plan is desirable. Centralized store­
keeping arrangements on a number of 
railways were described, among them 

being that of the Philadelphia Com­
pany, holding company for the Pitts­
burgh Railways. It was felt by the 
committee that it is poor policy to 
rely on the manufacturer to keep on 
hand a stock of emergency material. 
In spite of the expense, it was thought 
that the railways should keep these 
supplies in their own storeroom. 

Standardization of forms was ap­
proved for the purchase requisition, 
purchase inquiry, purchase order, and 
some sort of a record of receipt of 
goods. The committee felt that it 
would be undesirable to recommend 
carrying standardization beyond this 
point at present. Co-ordinating pur­
chases of materials and supplies with 
the annual budget was discussed. It 
was decided to recommend that the 
purchasing agent should notify the 
budget officer of the company peri­
odically of the total value of purchase 
orders signed. This notification has 
been found helpful. 

Cleveland was selected as the loca­
tion of the next meeting, which will be 
on l\larch 23. The June meeting, for 
which a definite date has not yet been 
selected, ,viii be held in Boston. 

Those present were: H. H. Lloy<l, 
chairman; J. Y. Bayliss, J. Fleming, C. 
A. Harris, A. E. Hatton, A. C. Kennedy, 
P. F. McCall, A. A. Ordway, and F. L. 
Wheaton of the purchases and stores 
committee. The stores accounting com­
mittee was represented by R. A. Weston 
and F. E. Wilkin. 

Bolt, Nut and Rivet 
Standardization 

A l\lEETING of the sectional commit­
tee of the American Engineering 

Standards Committee on standardiza­
tion of bolts, nuts and rivet proportions 
was held in New York City on Jan. 8. 
Reports of various sub-committees in­
cluded standard sizes of small rivets; 
sizes of tinners', coopers' and belt 
rivets; sizes of wrench head bolts and 
nuts, and wrench openings; sizes of 
ia:lotted heads for machines and wood 
screws; sizes for track bolts, plow bolts 
and carriage bolts. The various dimen­
sions proposed by the sub-committees 
were discussed and changes and 
revisions were made. After the tables 
have been corrected the reports will be 
printed and circularized for criticism. 

A report was presented of an in­
formal conference with foreign repre­
sentatives of standardization bodies 
held on Oct. 28, by the staff of the 
American Engineering Standards Com­
mittee. Suggestions resulting from this 
conference were considered and a 
resolution was passed to provide for 
co-operation with all foreign standard­
ization bodies. 
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The News of the Industry 

Amendment to Ohio Bus Law 
Is Sough t 

An amendment to the Freeman­
Collister law, giving the State Public 
Utilities Commission control of motor 
bus transportation in the state, has 
been introduced into the General As­
i;embly of Ohio now in session. 

This amendment specifically takes 
out of control of the state commission 
buses operating wholly within munici­
palities and contiguous territory. The 
amendment was drawn to meet the 
needs of Cleveland, where the Cleve­
land Railway has been threatened with 
motor bus competition. It has the 
backing and support of legislators from 
all the lnrger cities of the state. 

The amendment introduced into the 
Senate has already been favorably acted 
upon by the Senate automotive commit­
tee and will be voted on by the Senate 
during the week ended Jan. 24. Politi­
cal leaders appear confident that the 
measure will pass. • A similar amend­
ment is also pending in the House. 

Passage of the amendment by the 
General Assembly would prevent issue 
of a certificate of convenience and ne­
cel!Sity by the State Public Utilities 
Commission to the outside motor bus 
interesLc; which have been trying to get 
bus rights in Cleveland. 

John J. Stanley, president, has pub­
licly announced that the Cleveland Rail­
way is willing to operate buses in Cleve­
land in accordance with the terms rf 
the service-at-cost plan under which 
cars are operated in Cleveland. 

Flexible Rates Will Be 
Recommended for Atla nta 

Establishment of a flexible car fare 
1n Atlanta, in accordance with the rec­
ommendations of the John A. Beeler 
Organization, will be suggested by 
the traction committee of the City 
Council at its next meeting and will 
probably be adopted by the street rail­
way department of the Georgia Railway 
& Power Company. The schedule rec­
ommended will be ''Schedule D," which 
provides for IO-cent cnsh fares, tickets 
four tor 25 cents and a 5-cent fare 
for all school children under 12 years. 

Should this schedule fail to check the 
losses sustained by the railway, and 
•hould the cost of service in the next 
2 years exceed the gross revenue of 
the rnilway by 20 per cent, "Schedule 
E" would automatically become effec­
tive. This provides a 10-cent cash fare, 
ticketa four for 25 cents, transfers 

ven with cash fares only, and a 5-cent 
re Cor school children under 12 years 

of age. If, on the other hand, the rcve­
ue11 of the department should show a 

cient increase, "Schedule C" would 
put into effect. This makes cash 

res 5 rents each, with free transfers, 
o ticketa sold to adults, and tickets 

sold to school children at the rate of 
three for 10 cents. 

The maximum charge provided in the 
schedulc--"Schedule H"-consisLc; of 10 
cents cash fare, no tickets sold, free 
transfers, and 5 cents fare for school 
children. The minimum charge -
"Schedule A"-consists of a 6-cent cash 
rate, tickets six for 25 cents, free trans­
fers, children's tickets three for 10 cents. 

It is pointed out that while the 
cash rates for adults is 10 centa under 
the new schedule, this is more than 
counterbalanced by the 5-cent rate for 
school children, making the actual cost 
of carfare per family smaller than at 
the present time. It is recommended by 
the Beeler Organization that jitneys 
be entirely eliminated from the streets 
of Atlanta. 

Thompson Hampers Mayor Dever's 
P urchase P lan 

Former Chicago Mayor Appears in the Role of the l\lan with Monkey 
· Wrench in an Effort to Discredit His Successor's 

l\lunicipal Ownership Aspirations 

POLITICS, the specter which Mayor 
Dever has been fighting for months, 

finally has taken a good grip on the 
Chicago $450,000,000 transportation 
issue. As a result the Mayor, with his 
local traction chairman, Alderman 
Schwartz, has conceded defeat in his 
plan for a February referendum on 
municipal ownership. With this con­
cession, Major R. F. Kelker, Jr., and his 
associates in the appraisal of the Chi­
cago Surface Lines have pocketed the 
figures they had ready for the alder­
manic committee and are quietly work­
ing out many details of the valuation 
which were slurred over in the first 
hasty summing up. 

It was former Mayor William Hale 
Thompson, warm friend of 1\1.ayor 
Hylan, who began making a football 
out of the Mayor's plans. Discredited 
by a landslide vote two years ago at 
the end of a scandalous administration, 
Thompson has assembled part of his old 
machine and has announced a slate of 
Aldermen in about half of Chicago's 
wards, all running on platforms op­
posed to municipal ownership. 

Other political complications followed. 
A Republican member of the traction 
committee accused Mayor Dever of 
forcing the committee Republicans to 
neglect campaigning so that Democrats 
could get busy and take away their 
wards. Finally Alderman Nelson, a 
labor mouthpiece and a Thompson can­
didate, saw Corporation Counsel Busch 
talking privately and separately to 
three Dever Aldermen. 

"The corporation counsel is here lob­
bying among the members," Nelson said 
significantly to l\layor Dever. 

"That's untrue," shouted the corpora­
tion counsel. "If' I were elsewhere, I'd 
say it stronger." 

Nelson, committed to Thompson's old 
5-cent fare plank, wanted to know 
whether the proposed Municipal Rail­
way Board could raise and lower fares. 

"Yes, raise or lower them," Chairman 
Schwartz 11aid. 

"Never mind the lowering," retorted 

Nelson. "That board will be right on 
the job to increase fares to care for the 
certificate holders." 

Other Aldermen, quiet during the 
first part of the ordinance reading, 
broke out vociferously when Chairman 
Schwartz came to the section bearing 
the $45,000 a-year plum of the Munici­
pal Railway Board appointments. This 
probably will be around $125,000 a year 
when the tentative salary of $5,000 a 
year each for the board members is 
finally raised to a fitting figure. 

Alderman Fick, learning that Council 
would not have an iota of control over 
the nine-member board, and that the 
terms would be nine years, denounced 
the section as autocratic. 

"If these men go wrong," he de­
manded, "how can the common people 
understand it wasn't us who put them 
there? We have got to have the say 
on the three who represent the city." 

"And the recall of all nine," added 
Alderman J\lills. 

"And cook up a most palatable politi­
cal broth,'' broke in Chairman Schwartz 
sarcastically. "Every two years, when 
a bunch of new Aldermen come in, 
we'll have new board members. Why, 
it will tnke these men three years to 
become effective on the job. Give them 
a chance without this threat." 

"The bankers have to concede us 
that," said Mills, "to protect their sur­
face lines securities due in 1927." 

DIFFICULTIES AUGMENTED 

Nothing was settled, except that the 
committee recognized the irony of a 
suggestion from Alderman l\fcKlnlay, 
representing the exclusive Beverly Hills 
district, who tmid that if the Aldermen 
couldn't trust the Appellate Court 
judges to decide the fitness of'. group C 
board member11, he would hnve the sec­
tion changed to rend "school board" 
instead, inasmuch as Coundl ratifies 
~chool board appointments. 

The Chkago problem has t"\\ice 
bobbed up politically in the 11tate Capi­
tol at Springfield, once in Governor 
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Small's inaugural address, paving the 
~ay for the Small faction of the Re­
publican party to take the issue away 
from the Democrats by juggling legis­
lation, and again when wet Democrats 
from Chicago organized to beat the 
traction ordinance at the referendum. 

The liquor interests took their stand 
because of Dever's crusades on speak­
easies in which he closed 4,000 saloons 
on court orders. In their desire for 
revenge the wet representatives will 
stump the city, they announced, to up­
set the vote on the Mayor's project. 
They overthrew a dry as minority 
leader and henceforth will have control 
of minority legislation in the house. 
It is to these men that Dever will have 
to go for his special laws to cover the 
proposed purchase. 

Under present conditions the outlook 
for the referendum is in the April 
judicial election, although the l\layor 
said a special election might be called 
sooner. 

TERMS OF TIIE PURCHASE ORDINANCE 
SUMMARIZED 

An official summary of the ordinance, 
drawn up by Corporation Counsel Busch 
and Alderman Schwartz, its authors, 
was issued recently for publication. It 
ran to the extent of 38 column inches of 
newspaper space. The need does not 
appear to exist for the publication of 
this summary in full, but a restatement 
of some of the principal provisions may 
be of interest. Among other things the 
ordinance provides: 

For the acquisition ot the exh,tlng street 
railways and elevated lines by the Issuance 
of municipal railway certltlcate11 pur11uant 
to the ·temu! ot the 1903 and 1913 actl! of 
the llllnols Leglalature. The principal and 
Interest of these certificates are payable 
solely out of earnings ot the railway prop• 
ertles and the proceeds of any Rale of the 
properties so acquired and cannot under 
the law be paid out of money raised by 
general taxation. 

For the acquisition of the elevated "at 
a specific amount which can be Increased 
only If the municipal railway board S '.I 
recommends and the City Council passea an 
ordinance a11orovlng this recommendation 
and this ordinance Is submitted and ap­
proved at a referendum." 

For the construction of subways out of 
the traction fund and possibly by special 
assessment Immediately after the pasaage 
and approval of I he ordinance. The con­
struction of such lines It would appear 
wlll de)l<!nd on the success of the city In 
Its negotla lions to purchase I he elevated 
lines. the routea of the new subway belno: 
governed b>· the ablllty to fit the Jines 
lnlo lhe general scheme. 

For ao tlelng In elevated, surface and 
subway Jlnea that they wlll all flt Into a 
comprehensive whole. 

For the acquisition of any other local 
transportation properties or any olher 
means of local transportation, Including 
buses, although not described In the ex­
hibits attached to the ordinance, If the 
railway board so recommends and the City 
Council passes an ordinance approving the · 
recommendation anti the plan Is l!anctloned 
at a referendum. 

For a depreciation and renewal fund to 
~~~:m~ut of the current earnings of the 

For the se~gatlon of all earnings of the 
raOway lines In a fund separate from all 
the rest of the city's financial funds. 

For a barometer fund to be kept at a 
fixed percentage of the total amount of the 
purchase certificates outstanding by chang­
ing the rate of fare In accordance with 
terms still to be written Into the present 
tentative contract. The rate of fare how­
ever, Is always to be made sufficient• to In­
clude a percentage of the earnings for the 
construction of extensions and the pur­
chase of equipment. 

For a municipal railway board to be 
appointed simultaneously with the Issuance 
of the first certificates, this board to oper­
ate all of the local properties controlled by 
the city, but not to have charge of the 
construction of ,n1bway or elevated lines. 

One-Man Cars Approved for Buffalo 
Complaint of the City Dismissed by the P ublic Service Commission-Sup­

plemental Rules Suggested by State Body-Rat io of Accidents 
to Car-1\liles Cut Under One-1\lan Operation 

T HE Public Service Commission 
of New York on Jan. 9 dismissed 

the complaint of the city of Buffalo 
against the use of one-man cars by the 
International Railway in tliat city. At 
the same time the commission in­
structed the company to enforce two 
supplemental rules for the additional 
safety of passengers. One rule re­
quires that in no case shall the opera­
tor receive fares, collect or count 
transfers, or make up his trip sheet 
while a one-man car is in action. 

The decision of the commission ac­
companying the order points out that 
the investigation of its experts and the 
testimony presented at the hearings 
show that the ratio of accidents to car­
miles operated has been reduced under 
one-man operation. In no case, says 
the decision, were any facts developed 
by the commission's investigation or 
presented at the hearing to show that 
any of the recent serious and fatal ac­
cidents in Buffalo were fairly attribu­
table to one-man operation or would 
have been avoided by two-man opera­
tion. 

During the period of one-man opera­
tion 914 accidents occurred with a 
service of 1,809,867 car-miles, or 5.05 
accidents per 10,000 car-miles. During 
two-man operation 761 accidents oc­
curred with a service of 1,504,118 car­
miles, or 5.06 per 10,000 car-miles. 

More than 50 per cent of all acci­
dents were due to collision of electric 
cnrs with automobiles, it was brought 
out. Accidents resulting from other 
causes than collisions with automobiles 
have been reduced from 2.51 accidents 
per 10,000 car-miles under two-man 
operation to 2.21 accidents per 10,000 
car-miles with one-man operation. 

The commission points out that one­
man operation has resulted in an in­
crease in the number of cars on mid­
day .schedule from 52 under two-man 
operation to 69. The maximum num­
ber of cars operated under two-man 
schedule was 111. This number has 
been increased to 132 cars under the 
present schedule. 

The strict enforcement of the two 
following rules is directed: 

The operator of a one-man car must 
perform no other work than that of motor­
man unless the conditions then prevalllng 
permit him to do ao with aafely. In no 
case, while a one-man car Is In motion. 
shall the operator receive tares, collect or 
count transfers or make up his trip sheeL 

If the operator leaves the car standing to 
throw a 11wltch, a signal light, to telephone, 
or for any olher purpo!!e, the air brake 
must be applied In the emergency posi­
tion: If standing on a grade, the hand 
brake must also be set firmly. \Vhen he 
leavea the car, operator must remove re­
verse handle from controller and take It 
with him. 

The case arose out of the complaint 
in which the city of Buffalo alleged 
that one-man operation "increases the 
number of accidents to other vehicles 
and to pedestrians and decreases the 
headway of service." An investigation 
made by the street railway experts of 
the commission covered a period of 
several months and included riding and 
testing both one-man and two-man 
cars, investigation of all accidents 

which have occurred on one-man cars 
for the first eleven months of 1924, 
interviews with witnesses of all fatal 
accidents, examination' into the meth­
ods of employment, instruction and 
discipline of operators and inspection 
and tests of the safety equipment, 
which is installed at the time that the 
cars are converted from two-man oper­
ation. 

In addition the commission held pub­
lic hearings at Buffalo on Dec. 29 and 
30. At these hearings the city was 
represented by its law department and 
the company by its attorneys, and 
numerous witnesses were produced' 
and testimony taken relating to the 
operation of one-man cars, including 
type and safety equipment of cars, 
operation, service, headway, rules and 
accidents. Executives of street sur­
face railway systems, operating one­
man cars in New York, Philadelphia, 
Boston, Albany, Schenectady and other 
cities, also testified as to the results of 
such operation on service and acci­
dents. 

The cars used in one-man operation 
in Buffalo are two-man "near-side" 
cars converted and completely over ­
hauled from the track to the trolley 
wire. In addition to the circuit breaker 
on the platform, a line breaker has been 
installed under the car in compliance 
with the commission's recommendation. 
The air braking system is recon­
structed and additional pilot, triple, 
emergency and operators' valves are 
installed. 

The commission says that an added 
responsibility is placed upon a con­
ductor or motorman who operates a 
one-man car. Two positions are con­
solidated into one, and this of necessity 
requires a better type of employee. To 
obtain this, supplementary physical 
and mental examinations are required, 
special tests are made and individual 
instruction of one-man operation forms 
a greater part of the student operator's 
course of instruction. There is an in­
crease in wage of 5 cents an hour over 
the prevailing rate of wages paid con­
ductors and motormen of two-man 
cars. In its comment on the case t he 
commission reviewed the method of 
examination and selection of operators 
of one-man cars. 

The commission comments on the 
company's rule which reads: 

Xo act muat be permitted to divert at­
tention from the proper perforn,ance of 
duly while the car la In motion, I.e., un­
necessary conversation, reading, lounging, 
looking backward, adjusting equipment, 
turning signs, stoking stove, attracting the 
attention of passersby, or any condillon of 
mind or Inattention to dun· whkh ma,· 
lead" to an acctdenl. · · 

It says testimony taken tended to­
show that some operators collected 
fares and gave and received transfers 
while the car was in motion. The com­
mission says that t his practice should 
be strictly prohibited. In its opinion 
the judgment and discretion allowed in­
dividual operators by t he rule above 
quoted can be more specifically limited 
by enforci ng the two rules which were­
previously quoted. 
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Municipal l\len After Increase 
The Municipal Railway at San Fran­

cisco, Cal., faces a new-year crisis in 
dt>mnnds of the platform men for in­
creased pny. The new wage scale sub­
mitted would increase the present rate 
Crom 676 cents an hour to 80 cents for 
a 48-hour week, on a basis of 44 hours' 
actual work. 

William H. Nancy, director of the 
San Francisco Bureau of Governmental 
Research, says the new wages, if 
granted, would give the municipal car­
men more than the l\larket Street Rail­
•my men, who get 42 cents an hour at 
the start and 62 cents after three years 
of service with a 121-hour maximum 
range of working hours. 

l\lr. Nancy declares he can foresee a 
possible wiping out of the Municipal 
Railway depreciation fund, with a 
financial crisis resulting if the city 
government meets the demands of the 
men. 

There is much talk of a raise in 
fares from 6 to 6 cents. Adolph Uhl, 
manager of the recently organized 
City Efficiency League, is one of the 
chief proponents of the fare increase. 
Ile contends that if the proposed wage 
increase is granted the platform men 
the higher fare will be absolutely neces­
sary. He gives figures showing that 
the road's yearly profits have been 
gradually declining from $88,965 in 
1919 to $8,000 in 1924, owing to in­
creased costs of material and labor. 

l\lr. Uhl claims that even if the su-
J)C!rvisors deny the wage increase the 

unicipal Railway will stilJ fall behind 
150,000 in the coming fiscal year, due 
o increased costs and a recent adjust-

ment made in the pay of the city car­
men by charter amendment. He figures 
that this has added $200,000 to the 
road's annual expenses. 

Another Suit Contests DaJlas 
Fare 

A hearing on the petition for a tem­
rary injunction to restrain the Dallas 
ilway, Da11as, Tex., from charging 
6-cent fare will be held on Jan. 26 
lore the Sixty-eighth District Court. 

. J. Geller, the plaintiff, asks that 
e officers of the railway be cited to 
te reasons why the 6-cent fare 

hould be charged. He seeks a rein­
atcment of the 5-cent rate. He also 
ks that the property be placed in the 
nds of a receiver, be disposed of and 
at creditors be paid with the proceeds 

f the sale. 
The agreement under which the pres­
t 6-cent fare is being charged by the 
llas Railway was to expire on Jan. 

, to which date it was extended from 
. 27 to give John W. Everman, 

pervisor of public utilities, time to 
mplete his plan No. 3. The plan 

ities the extensions and new con­
ction the city will demand shall 
carried out by the railway com­

ny in return for a continuation of 
e higher fare. 
The company up to a very late hour 
d not applied for the extension claim­

thnt it would be difficult to borrow 
money to make any extensions be­

se of the suit pending before the 
preme Court contesting the right 
the city to authorize a 6-cent fare 

in the face of the franchise voted by 
the people specifying a 6-ccnt rate. 
Both the suit in the federal court and 
the one in the District Court were filed 
by W. S. Bramlette, attorney for Mr. 
Geller. . 

Additional Railway Lines 
Suggested for Detroit 

Prospects for addit ional r ailway Jines 
for t he city of Det roit, Mich., have 
been increased by the agreement 
reached with Rober t Oakman for the 
completion of construction of the Oak­
man line, and by the furn ishing of 
estimates a sked by Henry Ford on the 
cost of the Warren Avenue link, which 
it is expected Ford will finance. 

The Oakman line will ru n from 
Grand River A venue to Michigan Ave­
nue, the only physical connection with 
the D. S. R. system being at Grand 
River Avenue. At this point it will 
connect with the Northwestern Belt, 
which was also built by Mr. Oakman 
and has been taken over by the D. S. R. 
It terminates at the Ford plant in 
Highland Park. 

Many of the Ford employees t rans­
ferred from the Highland Park plant 
to the River Rouge plant have homes 
in Highland Park and the North Wood­
ward district. This has led the Ford 
organization to seek a direct route be­
tween the two plants. When estimates 
were requested by Mr. Ford of the cost 
of the lines to the Rouge, figures were 
also included by the D. S. R. to cover 
the cost of work on the present single­
track Oakman line to prepare for car 
operation. 

The Oakman line will be completed 
and rented to the D. S. R. with an op­
tion to purchase. This line will be 
completed by Mr. Oakman. It is also 
expected that Ford will carry out his 
offer to finance and build a double­
track line on West Warren Avenue 
from the present city limits to the Oak­
man line. This will connect the D. S. R. 
lines with the Oakman line at Warren 
Avenue, but the building of lines on 
Schaefer Road and Wyoming Avenue, 
for which Ford made inquiry for esti­
mates, will probably be held in . abey­
ance. The -Oakman line is considered 
the first step in the program of railway 
construction for that vicinity. 

The total cost of the proposed lines 
in which Mr. Ford expressed interest , 
exclusive of the Oakman line and cer­
tain track on Michigan Avenue that 
would link the Oakman line with the 
others, is estimated at $1,284,435. A 
statement of the cost was asked by 
Mr. Ford with a view to his fi nancing 
the Jines and then renting them to 
the city. 

Certain lines in which Mr. F ord 
is interested would probably make it 
unnecessary to complete the Oakman 
line. It is understood that the lines to 
be built by Ford will be taken over by 
the city at cost less depreciation. The 
great expansion of t he F ord industries 
in River Rouge has made it necessary 
to provide additional transportation 
facilities in that district j ust as soon 
as possible. Lack of funds on the part 
of the Department of Street Railways 
has made it impossible for the city to 
carry out the work at once without 
assistance. 

Seven Cents in Binghamton 
As soon after Jan. 15 as the Public 

Service Commission will give its ap­
proval and continuing one year there­
after the Binghamton Railway, Bing­
hamton, N. Y., will charge a maximum 
fare of 7 cents within the city limits for 
each passenger. This is an increase of 
1 cent over the present rates. This 
advance in rates Is the result of an 
8 to 3 vote of the Common Council fol­
lowing the submission of a report by 
a special committee. The company 
operated 50 miles of city and suburban 
railway. 

The committee said that the company 
promised its employees an increase in 
wages of 2 cents an hour provided the 
higher fare was allowed. The report 
stated that the estimated expenses of 
the railway exclusive of pavement ex­
penses of the year 1925 was $944,800; 
that the estimated daily income of the 
railway based on a 7-ccnt fare was 
$2,625, and the estimated daily expense 
of the company exclusive of paving 
costs was $2,688. These figures make 
no allowance for depreciation of any 
railway property. 

The company paid $60,000 in taxes 
last year, of which $2,817 was paid 
upon property which docs not produce 
any income. 

At the time of the receiver's dis­
charge, he had on hand approximately 
$90,000. This sum was accumulated 
in the last two and one-half years of 
the receivership. During this period 
nothing was paid to the receiver as 
salary or otherwise, and no allowance 
was made for attorney's fees. 

Upon the discharge of the receiver 
on F eb. 23, 1924, this sum was turned 
over to the railway company and the 
company borrowed $75,000 more, mak­
ing the total $165,000, but out of this 
a mount the company was obliged, under 
the order of the United States Court, 
to pay $98,387 immediately for re­
ceiver's fees and allowances to various 
attorneys. This left a balance of 
$66,613, most of which was used to pay 
old creditors' claims, negligence claims 
and interest obligations maturing on 
May 1, 1924. 

Members of New York Legislative 
Committees Named 

In the New York Senate the Repub­
lican leaders have reduced the size of 
the public service committee this year 
from 14 to 12 members. This is the 
committee to which is referred meas­
ures relating to regulation and control 
of public utilities as well as amend­
ments to the public service commission 
law. The make-up of this important 
committee, so far as the Senate is con­
cerned, is practically all new. None of 
the Republican members of last year 
were named, and of the Republican 
appointments Senator Whitley of Roch­
ester saw service on this committee 4 
years ago. Warren T. Thayer of Cha­
teaugay, a manufacturer, has been 
named chairman. 

The Assembly public service commit­
tee retains its same chairman, Yale of 
Putnam, and Its five ranking members 
as of last year. The chairman is a 
veteran legislator with fifteen years' 
experience In the Assembly. 
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Cincinnati Traction Has No $237,000, representing one-sixth of the 
Responsibility in Franchise Issues allowed return of capital, before the 

fare could be increased. 
Neither the Cincinnati Street Rail­

way nor the Cincinnati Traction Com­
pany is an applicant for a new fran­
chise and the Cincinnati Street Railway 
alone assumes the responsibility of 
considering any question that may arise 
in connection with a new grant. These 
facts were emphasized on Jan. 8 at a 
meeting of the street railway commit­
tee of City Council of Cincinnati, Ohio. 
The committee had under consideration 
the tentative grant repudiated by the 
Mayor and his advisers last December. 
The reference to the Cincinnati Traction 
Company was contained in a letter 
received from W. Kesley Schoepf, 
president. 

President Schoepf said that the Cin­
cinnati Traction Company and the Ohio 
Traction Company now had an under­
standing with the Cincinnati Street 
Railway whereby the responsibility of 
considering any question that might 
arise in connection with the new fran­
chise was assumed by the Cincinnati 
Street Railway in view of the fact that 
it alone would be the grantee ir. any 
ordinance passed by the City Council. 
For this reason he said it was unneces­
sary for any representative of his com­
pany to attend the meeting of the com­
mittee and that in not attending no 
discourtesy was intended. He said that 
his company when requested would fur­
nish to the Cincinnati Street Railway 
any information it had respecting the 
operation of the street railway system. 
The meeting was the first to be held by 
the committee since the introduction 
of the proposed grant of a new fran­
chise by Councilman William Hess, 
after Mnyor George P. Carrel failed to 
comply with the Council's resolution to 
submit a report on the negotiations that 
have been pending virtually three 
years. 

Councilman Frank Duttenhofer, 
chairman of the committee, in opening 
the session, stated that it was to be 
deeply regretted that the negotiations 
of the committee appointed by the 
Council a year ago were rendered 
nugatory at the eleventh hour, but that 
the regular committee of the City 
Council ·would attempt to continue the 
negotiations in the hope of evolving a 
franchise that would prove acceptable 
to the company and be approved by a 
majority of citizens. 
'The meeting was attended by city 

officials and representatives of the 
Mayor's private advisers, together with 
delegates from civic and improvement 
associations. W. C. Culkins, executive 
vice-president of the Chamber of Com­
merce, informed the committee that the 
special traction committee of the 
organization would make recommenda­
tions in relation to the franchise as 
soon as the investigation and report of 
Dr. Milo R. Maltbie, traction expert, 
had been completed. 

Samuel Assur, attorney for the Cin­
cinnati Street Railway, made a verbal 
statement on behalf of his client at the 
session. He stated that under the 
new ordinance the operating company 
would have to create a fare control 
fund of $400,000 immediately and that 
$200,000 of that would have to be ex­
hausted in addition to approximately 

Taxi Operator Offers to Run 
Municipal Railway in Linco1n 
Thomas H. Madigan, veteran taxicab 

proprietor of Lincoln, III., has surprised 
the City Council by offering to operate 
the local municipal railway as a private 
venture. He tendered the Council an 
annual rental of $300 for a period of 
3 to 5 years. Originally, the railway 
was profitable and was operated for 
many years by a stock company. Ten 
years ago, the company failed and the 
City Council, rather than abandon the 
line, took over operation. By strict 
economy, it was possible to operate 
without a loss, but during the past 
year, the expenses have exceeded the 
receipts. In consequence the Council 
began considering the question of sub­
stituting buses for the railway. The 
Aldermen now feel that if Mr. Madigan 
is convinced he can operate the line 
at a profit and pay $300 rental, the 
city should be able to do so. Before 
accepting the new offer, the Council 
will investigate other phases of the 
situation. 

More Bus Lines Planned at 
Detroit 

Traffic studies are being made by the 
Department of Street Railways at De­
troit, l\lich., in various districts with 
a view to adding still more bus lines. 
Single-deck buses will be used largely, 
as the commission has given up for the 
present the idea of purchasing double­
deck buses. A deadlock between the 
Council and the Street Railway Com­
mission still exists relative to the pur­
chase of the 50 buses, bids for which 
were asked and were first opened last 
fall. As noted in the ELECTRIC RAIL­
WAY JOURNAL for Jan. 10 the l\lack 
Avenue bus line was started by the 
Detroit Department of Street Railways 
on New Year's Day and two other new 
lines have been announced. Service was 
started on Plymouth Road on Jan. 1. 

Columbus Property Questions 
Jurisdiction on Buses 

The Columbus Railway, Power & 
Light Company has protested against 
the granting of a certificate to the 
Columbus Motor Bus Company, organ­
ized several months ago to operate 
buses from the center of the city to 
Bexley, a suburb. Counsel for the rail­
way contends that the ~ommission has 
no authority to regulate buses in home 
rule cities. This question now is pend­
ing before the Supreme Court of Ohio 
in cases from Youngstown and Cleve­
land. 

The protest also declares that the 
Rail-light Company serves this terri­
tory adequately and is "amply able 
financially and by reason of proper 
equipment to give any additional elec­
tric railway service needed." If the 
bus company's application for a certifi­
cate is granted, the petition alleges, 
operating revenues of the Rail-Light 
Company will be impaired with irrepar­
able injury to the public. 

Commission's Findings on 
Oakland Accident Questioned 
Officials of the Key System Transit 

Company, Oakland, and the California 
Railroad Commission are not in agree­
ment over a report made by the board 
into the fatal wreck on the Key fill in 
Oakland the morning of Dec. 4. The 
report was based on investigations 
made by W. J. Handford, service super­
intendent. In it, the companies operat­
ing trains on the fill are ordered to re­
duce their speed from a maximum of 
35 m.p.h. to 15 m.p.h., when the block 
signal system indicates caution and to 
keep inspectors on trains to see that 
these orders are obeyed. 

The Handford report, based on evi­
dence at several hearings, declared 
that the accident was due: 

I. To fallure or the motorman of the San 
Francisco-Sacramento train to comply with 
the special rule In the time-table or the 
Key System Transit Company, which re­
quires that on passing an automatic block 
slgnnl In "caution" position, the speed ot 
the train shall be reduced so that a stop 
may be made prior to passing the next sig­
nal, should the same be In "stop" position. 

2. To Improper placing of signals In au­
tomatic block signal territory, under con­
ditions where high-speed trains have been 
Injected Into operation under control ot sig­
nals designed tor n maximum speed ot 35 
m.h.p., resulting In Inadequate distance ,,.._ 
Ing available In which the etrect or th,• 
automallc emergency application of brakes 
can function, should a signal In "stop" po­
llfllon be passed by a motorman. 

3, To lack of proper and definite super­
vision ot trains running on joint tracks 
under contrnct. 

Acting on this report, the board or­
dered the Key System Transit Com­
pany immediately to: 

I. Reduce the speed of nil tralnH opc•rat­
lng within automatic block signal limits. 

2. Issue a SJ>eclal time-table rule requir­
ing all motormen to reduce s1>eed at a block 
signal Indicating "caution" to a maximum 
of 15 m.p.h., and to proceed th<'reatler with 
train under such control that a stop may 
be made before passing the next signal. 

3. l\lake frequent checks as to compli­
ance by all motormen ot speed requir••­
ments. 

Operate the block signal system between 
the outskirts of Oakland and the Key pier 
on the basis of two slop signals, one 
"caution" and two "clear" signals to be In 
the rear of a train, the second "clear" sig­
nal behind a signal Indicating "caullon." 

When these orders were received, 
C. 0. G. l\liller, president of the Key 
System Transit Company, issued the 
following statement: 

\Ve deny that the Key System Transit 
Company was responsible for the accident 
on Dec. 4. 

\Ye deny that there was any lack of 
proper and definite su1,ervlslon of trains 
and general laxity ss to the Important 
of train rules, operating regulations and 
special Instructions relating- thereto. 

The Railroad Commission reached its de­
cision without a hearing. Had the com­
mission held such a hearing, as Is cus­
tomary In matters of this kind, and per-· 
milted the Introduction of testimony, we 
believe II would not have made the report 
and ordc·r it did. 

Mr. l\liller further stated that at the 
present time an independent survey of 
the block signal system is being made 
by the company and if, as a result of 
this survey, changes are found to be 
necessary they will be made regardless 
of the commission's order. 

Clyde L. Seavey, president of the 
commission, said in reply: 

The order Issued by the commission Is 
specific and needs no further explanatlon. 
:Mr. Miller could not have read the full de­
cision. H he had he would not have mad1t 
the statement he did. No further orders 
will be Issued by this board unles~ the Key 
System Transit Company unduly delays 
execution of the original directions. 
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~fichigan l\lotor Freight Operator 
Not a Public Carrier 

The difference between a public and a 
private carr ier is clearly set forth in 
a decision of the United States Supreme 
Court rendered Jan. 12, 1925, in t he 
case of the Michigan Public Utilities 
Commission, ct al., appellants, vs. Coral 
W. Duke, doing business as the Duke 
Cartage Company. The Michigan law 
pro,;des that no person shall engage or 
continue in the business of transporting 
persons or property by motor vehicle 
£or hire upon the public highways of 
the state over fixed routes or between 
fixed termini, unless he shall have 
obtained from the Michigan Public 
Utilities Commission a permit to do 
so. This permit is issued only when 
the public convenience and necessity 
require it and may be withheld when 
it appears that the applicant is not 
able to furnish adequate, safe or con­
venient service to the public. It also 
puts all such operators in the class of 
common carriers, requires them to 
carry insurance for the protection of 
the property required by them, etc., 
and imposes a fee for the privilege of 
engaging in the business. 

The Duke Cartage Company claimed 
it was not a public carrier, because its 
entire business consisted of hauling 
automobile bodies made at the plants of 
three manufacturers in Detroit to an 
automobile manufacturer at Toledo and 
that the company did not hold itself 
out as a carrier for the public. The 
court sustained this position. The court 
also said that a state may rightly pre­
scribe uniform regulations necessiiry 
for public safety and order in respect 
to the operation upon its highways of 
all motor vehicles-those moving in in­
terstate commerce as well as others 
and that a reasonable, graduated 
license fee may be imposed, but the 
state has no power to impose on inter­
sta te commerce conditions and regula­
tions which are unnecessary and unrea­
sonable. This would be done, it said, 
if it required this private carrier to 
become a common carrier, with its 
onerous duties and strict liability. The 
police power of the state does not ex­
tend so far. 

Wisconsin Road Reduces Fares 
Cash and ticket fares charged by the 

WL~consin Traction, Light, Heat & 
Power Company on its interurban lines 
connecting Neenah, Menasha and Apple­
ton and between Kaukauna and Apple­
ton were reduced on Jan. 5. 

The cash fare between these points 
has been changed from 20 to 15 cents, 
\\;th no transfer privilege, however, to 
city cars. Very substantial reductions 
have been made in the cost of tickets 
and weekly pasi,es. The 25-ticket rate 
of $4 has been discontinued and in its 
place a new book of 10 tickets for $1.35 
will be issued. This is a saving of 2 
cents per ticket. Passengers who use 
this ticket are permitted to transfer 
to and from city cars. Weekly passes 
are sold for $1.50 instead of $1.75. The 
former rate of 12 tickets for $1 for use 
in any 15-cent fare zone has been 
changed to 10 tickets for 75 cents, with 
t ransfer privileges to city cars. 

These reductions in fares have been 

made possible through the increased 
use of the company's interurban service 
by the public and numerous economies 
in operation. 

News Notes 

Franchise for Interurban Operation 
Rejected.- The City Council of Niagara 
Falls , N. Y., has rejected the applica­
tion of the International Bus Corpora­
tion, a subsidiary of the Internat ional 
Railway, Buffalo, for a franchise t o 
operate Buffalo-Niagara Falls de luxe 
interurban buses over the streets of 
Niagara Falls. The company asked the 
right to operate over Buffalo Avenue, 
Erie Avenue, Falls Street and River­
way to the International traction ter­
minal at Prospect Pl!_rk. The City 
Council said there was no necessity for 
a Buffalo-Niagara Falls bus route. 

Collectors E mployed-Fares Reduced. 
-To relieve rush-hour conditions in the 
loading of passengers on its one-man 
cars the Public Service Railway, New­
ark, N. J., announced recently that it 
would place collectors on cars at traffic 
centers to receive fares. The company 
also announced a reduction from 8 cents 
to 5 cents in the fare on the last zone 
of the Bloomfield line and readjust­
ment of its Kinney and Springfield 
lines in this city to absorb the line 
which now serves the Ironbound section. 
The rate change went into effect on 
Jan. 15. 

Bus Operat ion Restrained. - Injunc­
tions against seven bus operators 
operating lines connecting Providence 
and Attleboro, Crompton and Phenix 
an.d Woonsocket and Blackstone, Mass., 
have been granted in the Superior 
Court at Providence, R. I., by Judge 
Chester W. Barrows_on petitions pre­
sented by the United Electric Railways 
and the New Haven road. The injunc­
tions restraining the lines are tem­
porary. 

Cars Stop While Sun Hides.- Lucius 
S. Storrs, president of the Connecticut 
Company, has announced that opera­
tions on all the company's lines will 
cease during the total eclipse of the 
sun on Jan. 24. The order has been 
given to comply ,vith the request of 
Prof. E. W. Brown of the Yale Astro­
nomic Observatory, New Haven, Conn. 

Seeks P ublic Hclp.- The United Rail­
ways & Electric Company, Baltimore, 
has called upon the public for sugges­
tions in handling traffic during bad 
snowstorms. The company had printed 
a large number of folders containing 
an editorial from the Public Ledger, 
Philadelphia, which was headed "What 
Would You Do?" The public was asked 
to make suggestions to the company's 
service department. The same editorial 
also was r eprinted in t he newspapers 
in the form of a n adver tisement. 

Denies City Officials Are to Blame.­
The Corporation Counsel recently filed 
an answer wi th Arth ur F. Simonson, 
lawyer of Stapleton, Staten Island, 
denying the r esponsibili ty laid on Mayor 
Hylan and members of the Board of 
Estimate of New York City for the 

death of Peter Champanis, who was hit 
by a trackless trolley on March 12, 
1922. Mrs. Champanis brought suit 
for $75,000 damages, but when the "suit 
was called to trial before Supreme 
Court Justice Strong in the Richmond 
County Supreme Court, Assistant r;or­
poration Counsel Draper moved to dis­
miss action on the ground that the 
city was not liable, as the trackless 
trolley cars were being operated with­
out a franchise. Later the complaint 
was amended making Mayor Hylan and 
the individual members of the Board of 
Estimate defendants. The recent an­
swer denied responsibility and alleged 
Mr. Champanis was killed because of 
his own neglect. 

Pending Settlement Buses Run. 
Operation of buses between Alliance 
and Canton, Ohio, by the Stark Electric 
Railroad has been resumed under 
special permission granted recently by 
the Common Pleas judge. The buses 
will continue to travel pending a hear­
ing on an injunction r equest. In a tem­
porary injunction issued the company 
was restrained from operating buses in 
Alliance, Canton, or t he highways be­
tween the two cities. At present t he 
Stark Electric Railroad buses have been 
leased to Samuel Derenberger, Canton, 
who has a bus schedule filed with the 
state officials. 

Railway Gets Bus Permit.- The Pub­
lic Utilities Commission of the District 
of Columbia recently denied the appli­
cation of the Bradbury Heights Motor 
Bus Line to operate a bus line between 
Hillcrest, Good Hope and the city, 
but authorized the Capital Traction 
Company to operate buses from the 
terminal of the railway line at 17th 
Street and Pennsylvania A venue to and 
into the sub-divisions of Hillcrest and 
Good Hopl!. The rate of fare as stipu­
lated in the order, which became effec­
tive · Dec. 23, 1924, is the same as 
charged on the electric railway Jines. 

Sugg~stions Include Temporary Re­
lief.-Several propositions have been 
offered in a report of the joint special 
commission on the subject of the widen­
ing of the Boston Elevated Railway 
structure at Cambridge Street, Boston, 
Mass. The r eport has been fi led in the 
Massachusetts Legislature by- the De­
partment of Public Utilities, which with 
the Transit Commission made up the 
special board. A few suggestions in­
cluded temporltry relief. The commis­
sion recommends that nothing be done 
unt il the various propositions for the 
solution of t he problem have received 
further consideration. 

Fares Advanced.-The Publi~ 
ties Commission of the Territory of 
Hawaii authorized some time ago an 
increase in the fare on the cars of the 
Honolulu Rapid Transit Company. The 
new rates are full cash fare 7 cents, 
token or ticket fare four for 25 cents 
and children's token or ticket fare three 
for 10 cents. The decision stated that 
if the 8 per cent return on the rate 
base established in this opinion was not 
produced nfter the first 12 months it 
was believed that the full return would 
be reached "and perhaps slightly ex­
ceeded in subsequent years." 

Wants City to Control Utilities.­
Mayor Frank X. Schwnb of Buffalo, 
N. Y., has instructed Corporation Coun-
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i-el Rupp to draw up a bill for presenta­
tion to the Legislature at Albany 
which would give to the city the control 
of public utilities within its boundaries, 
now exercised by the Public Service 
Commission. Problems such as Buf­
falo's one-man trolley car controversy, 
the Mayor said, would be taken care of 
in such a bill. 

Services Rewarded. - Approximately 
1100 employees of the Wisconsin Public 
s'ervice Corporation, Green Bay, Wis., 
who have been with the corporation a 
year or more recently received life in­
surance policies ranging from $500 to 
$1,000, according to the term of service. 
Those who have completed one year's 
service receive a policy for $500 to be 
increased $100 each year up to 6 years, 
when the maximum policy of $1,000 is 
reached. Those now employed less than 
a year will receive a policy for $500 at 
the completion of a year's connection. 
The insurance was placed with the 
Travelers' Insurance Company, which 
issued individual policies in favor of 
the employees. 

"'ants Permission for One-1\lan Car 
Operation. - One-man cars will be 
·operated by the Illinois Central Electric 
Railway on the line connecting Canton, 
St. David, Bryant and Lewistown, 111., 
and in the towns of Canton, Fairview 
and Farmington if the Illinois Com­
merce Commission approves. 

Bus Petitions Denied. - The Public 
Utilities Commission of Connecticut 
recently decided against the petitions of 
J. F. Farr and Mascot, Inc., both of 
New Britain, Conn., to establish a bus 
line between New Britain and Hartford. 
The Connecticut company is prepared 
to supply the necessary service by 
operating buses between the points in 
question. 

Seeks Higher Fare.- The Tide Water 
Power Company, Wilmington, N. C., 
has applied to the State Corporation 
Commission at Raleigh for Permission 
to increase city fares from 7 cents to 
1i cents, using tickets or tokens. The 
petition also asks for an 8-cent cash 
fare and a 10-cent local fare to Wrights­
ville Beach. In spite of every economy 
in operation, the Tide Water Power 
Company declares the inroads mad~ by 
automobiles upon revenues necessitate 
a higher fare. 

Tax Litigation To Be Settled.-ln a 
hearing begun in the Superior Court at 
Seattle, Wash., the qu'-5tion will be 
decided whether King County is en­
titled to retain all the interest on the 
railway tax paid several months ago. 
The litigation, in which the Puget 
Sound Railway & Power Company, the 
city and county, were involved, lasted 
5 years following the purchase of the 
local railway lines by the city. The 
county has divided the principal of 
the tax, amounting to $401,018 with the 
state, school, city and port, but Treas­
urer W. W. Shields, acting on the 
advice of Chief Civil Deputy Prose­
cutor Howard A. Hanson, is retaining 
all of the interest accumulated during 
the 5 years. This amounts to more 
than $250,000. George A. Meagher, 
assistant corporation counsel, asks 
that $113,725 of the interest be turned 
over to the city, and Assistant At­
torney-General Donald Fraser makes a 
similar demand for $33,214 on behalf 
of the state. 
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Foreign News 

London Underground Program 
Improves Service 

The extensions and improvements of 
the underground system of London, 
England, are gradually coming into 
use, so that better service is being 
introduced on the lines of the Central 
London, Great Northern & Piccadilly, 
Baker Street and Waterloo and the 
Metropolitan District Railways. The 
southern section of the City & South 
London Railway was reopened Dec. 1, 
on the completion of the work of en­
larging its tunnels. 

Other factors in the rehabilitation 
program arc the addition of new rolling 
stock, improvements in signaling and 
train-starting arrangements and the 
installation of a new 15,000-kw. turbo­
generator at the Chelsea power station. 
Fifty new cars are soon to be delivered 
to the Metropolitan District Railway. 
Various station improvements now com­
pleted or nearing completion have 
already been mentioned in the ELECTRIC 
RAILWAY JOURNAL. 

Practically all the underground lines 
are maintaining much shorter head­
ways than heretofore and during the 
rush hours are operating additional 
trains or adding cars to the regular 
trains. 

Transportation in Glasgow, Scot­
land, to Be Improved 

Impor~nt developments in passenger 
t ransportation were dealt with by Glas­
gow Town Council recently. It was 
recommended that Parliamentary per­
mission be sought for station and other 
improvements on the subway recently 
purchased, which are necessary if the 
subway is converted from cable to elec­
t ric traction, as proposed. Another 
change is improvement of curves on the 
subway to permit higher speeds of cars. 
Loop lines or sidings for repair work 
are also contemplated. 

By electric traction it is believed that 
the maximum speed of trains can be 
rai i:aed to 30 m.p.h., as compared with 
12 m.p.h. ,vith the cable system. 

The development of bus services was 
also recommended. 

British Tramway Wages Settled 
The controversy between the British 

tramways and the Transport & General 
Workers Union was settled Nov. 13 by 
the National Joint Industrial Council 
unanimously adopting the report of the 
special tribunal. This tribunal was set 
up to investigate the claims of _the 1:m­
ployees in regard to class1fication, 
grouping of tramway undertakings and 
increase in wages. 

The report recommer:ded classifica­
tion and maximum and minimum wages 
for each class, so adjusted that no man 
should receive an increase of more than 
ls. 6d. a week above the present rate. 
Extra pay for night work was recom­
mended and it was also proposed that 
new scales should be stabilized until at 

least April, 1926. Besides adopting the 
award, the Council recommended that 
it be operative as from Nov. 18. 

One of the employer's representatives 
said the settlement was one of the most 
satisfactory that had been reached in 
the history of the tramway industry 
and that it had been arrived at in a 
most amicable spirit. 

New Electric Railway Planned in 
England. - Negotiations are taking 
place for the construction of the 
Worcester & Broom Railway, for which 
an act of Parliament was obtained 
several years ago. The new line when 
completed will form a direct route be­
tween Worcester and South Wales and 
between Blisworth and Cambridge, and 
beyond. It is proposed that stations 
be erected at Worcester, Broughton, 
Hackett, North Piddle, Radford, Dun­
nington and Broom. Some of these 
places are at present 6 and 7 miles 
from a railway station. 

Pekin Sees Street Cars.-The walled 
city of Pekin, China, witnessed on Dec. 
17 the inauguration of a system of 
street cars. Crowds· gathered about 
the street for the trial run of bril­

"liantly decorated vehicles which moved 
slowly through the city using overhead 
current. There are 30 miles of track. 
The plan is to run the system beyond 
the city walls. It is said that many 
thousand jinrikisha coolies are worried 
for fear the new transportation methods 
will affect their livelihood. 

Glasgow Corporation Buys Paisley 
Tramway.-The tramway of Paisley, 
Scotland, a private company, was pur­
chased some time ago by the Glasgow 
Corporation and is now being operated 
as a part of the municipal tramway 
system of Glasgow. Paisley is located 
about 6 miles from Glasgow and 
through cars operate between the two 
cities. 

Paris Underground Increases Ilond 
Jssue.-The bond issue of the Nord­
Sud Underground Railway, Paris, 
France, was increased 34,000,000 francs 
the l:tst of October. In conformity with 
the agreement with the Paris munici­
pality, the interest payments are to be 
deducted from the gross receipts and 
any deficit between the remainder and 
expenses will be reimbursed by the city 
of Paris. In case of the final purchase 
of the line by the city, the municipality 
will assume responsibility for payment 
of interest. 

Bradford to Keep Weekly Pass.­
The weekly pass is to be continued on 
the tramways in Bradford, England, 
but will now be non-transferable. 
Penny stages are also to be given a 
6 months' trial. The tramways com­
mittee was in favor of abolishing the 
passes, but after a discussion with the 
Town Council the committee was over­
ruled by three votes. It was stated 
that the income from passes in No­
vember was £1,526 a week, or about 
one-seventh of the gross income of the 
tramway. 
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Financial and Corporate 
JIii 

was issued. The demand was made 
that the railway employees pay the 
tax, Mr. Kennedy said, on a ruling that 
the municipal railway was a propri­
etary business. 

New Income Ruling 
Employees of l\lunicipally Owned Utili­

ties Liable for Taxes as Far 
Back as 1918 

All employees of municipally owned 
institutions, such as water, light and 
electric railways, which are defined as 
acting in a proprietary rather than in 
a governmental capacity, are subject to 
federal income tax on their compensa­
tion. They will have to pay taxes on 
their incomes as far back as 1918, and 
the Bureau of Internal Revenue has 
notified collectors of internal revenue 
to compel the filing of returns over 
those years. • 

The ruling, far-reaching in its ap­
plication, is based on court decisions in 
several ·sections of the country, which 
have held, in effect, that such institu­
tions as were named were competing 
with private enterprise and should oc­
cupy a similar footing with respect to 
certain taxation features. Officials of 
the bureau declined to be definite in the 
application of the ruling, which WM 
made by Solicitor Nelson T. Hartson, 
and the problem of enforcement has 
been left in the hands of local internal 
revenue collectors. 

There are a dozen or more cases, in­
volving similar questions, pending be­
fore the bureau, and it was the opin­
ion of officials that final adjudication 
of these will aid materially in con­
structing and applying the law. 

The Solicitor's ruling made these spe­
cific statements: 

In deciding whether or not any par­
ticular acll\"lty In which a stale or munlc­
lpallly may be engaged Is a go\"ernmental 
function, the attitude of the federal rather 
than the stale authorities i,houl<l go,·ern. 

The compensation recel\"ed for 1<er\"ICel! 
rendered In connection with a municipally 
owned water system I!! not exempt from In­
come tax. 

As a result of the ruling and the ex­
pected decision on other similar ques­
tions in like fashion, every city or 
state or other political subdivision op­
erating such quasi-public institutions, 
it is believed, will find it necessary to 
go through its records and provide the 
collectors of their districts with full 
information about their employees, 
present and past. From these, the col­
lectors will be able to trace down the 
persons who hitherto had filed no re­
turns, believing that they were not sub­
ject to the federal income tax because 
they were employees of institutions 
supposed to be exempt by law. 

Knowledge of the bureau's ruling 
came upon a request by Senator Short­
ridge of California, who sought to ob­
tain from Commissioner Blair reasons 
for the assessment of taxes on em­
ployees of the municipally owned water 
and light system of Riverside, Cal. The 
commissioner's letter to Senator Short­
ridge caused the bureau to make public 
the ruling. 

Senator Shortridge announced he did 
not con~ider the letter as having ended 
the controversy, and that he intended to 
press the question in the hope of pre-

venting the ruling being made final in 
its present form. He asserted that he 
was not satisfied with the authorities 
used by Commissioner Blair as the 
basis for giving the ruling retroactive 
effect. · 

The first reaction to the decision is 
heard from Seattle. It has been esti­
mated there that 2,800 employees of the 
Seattle utilities, including employees of 
the Seattle municipal railway, are liable 
for the tax. Long before the Wash­
ington, D. C., decision, however, the 
matter seems to have been up for con­
sideration in Seattle. In fact, injunc­
tion proceedings were instituted by 
Corporation Counsel T. J. L. Kennedy 
against the local collector in the federal 
court to prevent collection of such tax 
last spring, when notice was served on 
employees of the Seattle Municipal Rail­
way that they must make income tax 
returns. The case was still pending 
when the ruling from headquarters 

Bondholders Take Over Danbury 
& Bethel Property 

The Danbury & Bethel Street Rail­
way, Danbury, Conn., has been taken 
over by the first mortgage bond­
holders, mostly of Boston, Mass. Wil­
liam Sperry, New Haven, Conn., is gen­
eral manager of the line. 

Robert A. l\lanwaring, general man­
ager of the New Haven Illuminating 
Company; William W. Walker, Shore 
Line Electric Railway, New Haven, and 
George R. Tweedy of Danbury, ap­
praisers on the property of the Danbury 
& Bethel Street Railway, have returned 
figures to the Superior Court showing 
a total valuation of $529,981. 

The receivership will be continued 
until such time as the court decides the 
priority of certain claims against the 
company and payment of the claims has 
been made in accordance with the 
court's findings. 

New York Companies Doing Better 
17,000,000 More Passengers Carried in 1923 than in HJ22-Group 

Still Shows Deficit, but the Operating Ratio Is Down­
Interesting Five-Year Comparison of Fares 

OPERATING revenues of electric 
railways in New York State other 

than those in New York City for 
1923 show an increase of approximately 
$700,000 over those for 1922, with a de­
crease in operating expenses of approxi­
mately $1,300,000. For the sixth con­
secutive year, this group of companie3 
has failed to have gross income suffi­
cient to meet fixed charges. The net 
loss for 1923 was smaller than in 1921 
or 1922 and the operating ratio is more 
favorable. Analysis of the figures indi­
cate that this better showing is the 
result of both increased operating reve­
nues and decreased opera.ting expenses 
and fixed charges. In its report for the 
year the Public Service Commission 
says that this may be attributed in 
part at least to the fact that with only 
one exception there were no serious 
interruptions of electric railway service 
because of strikes and the effect upon 
the riding public of those initiated in 
prior years is gradually disappearing. 
The number of passengers carried dur­
ing the year 1923 (616,377,402) shows 
an increase of approximately 17,000,000 
more than in 1922. There were 643,-
870,858 passengers carried in 1921 and 
748,233,247 in 1920. These facts are all 

taken from the report of the Public 
Service Commission filed with the Leg­
islature on Jan. 15. 

During the year the receivership on 
the Buffalo & Lake Erie Traction Com­
pany's property was terminated, and a 
new company known as the Buffalo & 
Erie RailV1;ay was formed to take over 
and operate a portion of the former 
property. The urban portion within 
the city .of Erie, Pa., has been included 
within a separate corporation to be 
known as Erie Railways. Operation of 
the urban lines of the Wallkill Transit 
Company within the city of Middle­
town was discontinued and bus service 
was substituted. 

The commission has been officially in­
formed that approximately 30 per cent 
of the motor buses sold during the past 
year were purchased by electric railway 
corporations. Such buses have been 
put in service upon lines designed to 
render service in recently developed 
territory in which there is a reasonable 
demand for service, which is too light 
to support the expenditure required for 
electric railway construction. They 
have also been put in operation within 
older sections of cities in which there 
has been inadequate service, or to sup-

STATE:\IF.:-;T OF DIFFEtrn:-;T FAllF,S C HARGED I S XEW YORK STATE 
OUTSIOF. OF SEW YOHK CITY 

ltrm 
5 eenla .. . 
6 cents ..... . 
7 erntll .••••. 
8 c,,nln . .... .. 

10 cent• .... . 

Total. .. .. 

~ 1920 ~ -- 1921 - --1922 ~ ~ 192J ~ ~ 1924----. 
Pl'r P"r Pl'r l'l'r P•r 

C,.nt or 0-nl or 0-nt or Crnl ol C..n t of 
CitiNI To•nl CitiN1 TotAI Citi"" Total Citi,,,. Total Cit!..,, Total 

19 33 16 28 15 26 I J 2 l IJ 23 
5 8 9 16 5 S 4 7 3 5 

24 41 16 28 24 41 27 47 24 41 
9 16 16 28 IJ 2J IJ 2J 15 27 

I 2 

57 100 57 100 57 100 57 100 56 100 
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RESULTS OF OPERATIONS OF ELECTRIC RAILWAYS IN NEW YORK STATE OUTSIDE OF 
NEW YORK CITY 

Item 
Railway operating revenu<'S ....................... . 
Railway operating expcnaes ..........•..•. , ....... . 

Net revenue railway operat ions ........•...•....... 
Railway tax accrual,, ...•....................•..... 

R ailway operating income_. ....................... . 
Net revenue, other operations ..................... . 
Non-operating income ....•. •.....................• 

1921 
$42.824,208 

37,290,565 

$5,533.646 
2,779.829 

$2,753.813 
817.335 

1.086.074 

1922 
• $41,858,280 

36,978.228 

$4.880,052 
2,872,018 

$2,008.034 
J.302,688 

924,942 

1923 
$42.530.753 

35.674,050 

$6.856,704 
2,938,251 

$3.918.453 
1.101.937 

854,571 

Gross income... . . . • . • . . . . . . . . . . . . • • . • . . . . . . . . . . . $4.657.220 
Interest charges ........•. • • • • • . • • • • • • • • • • • · · · · · • • 8,548.575 

$4.235.664 
9.034,475 

694,362 

$5,874,961 
8.620.343 

623,402 Other deductions Irom gross income. . . . . . . . . . . . . . . . 642,060 

Net income ....... . .. . ..•............ - .. • • • • • • • •. LoM $4,533.4 I I 
Dividench! during year .•...............•... • • • • • • • 4 I 9,659 

Loss $5.493.173 
1.770,977 

599,080.364 
92.481,319 

1,990 
88.34% 

Loss $3,368.784 
1.213,458 

616.377. ◄ 02 
92.135.786 

1.971 

Passengers carried (fares a nd transfers) •..... •.•. • . . • 643.870.858 
Hevenu e car-miles . . ..• ... ...... ... . ........ • ... •. 91.059.219 
Mileage in New York state . . . ... .......... •••.•••. 2.001 
Operating ratio •. •.. . ..•......••..••.•. , • • • • • • • • • • 87. 08% 83. 88'7o 

plement present lines now ov~rloa~ed. 
Such service has been rendered m Utica, 
Syracuse, Rochester and Buffalo. In 
the cities of Cohoes and Rochester, 
trackless trolleys have been installed. 
In this connection it is pointed out that 
electric railways desiring to engage in 
the motor bus transportation business 
have been obliged under existing laws 
to organize separate corporations for 
that purpose. The commission favors 
an amendment of the law so as to 
permit street railways to operate auxil­
iary bus transportation- under such 
safeguards and regulation as may be 
proper. . 

The mileage decrease foi: the year ~s 
shown as 20 miles, of which approxi­
mately 18 miles was due to the aban­
donment of its entire road by the 
Orange County Traction Company. 
The commission says that in cases 
where sections of electric railways are 
abandoned motor bus service is usually 
provided. ' The total of 1971 includes 
some of those roads over which opera­
tion has been discontinued and it is 
probable that some of these will be 
permanently abandoned. 

sion says that its jurisdiction over bus 
lines is apparently expressly limited to 
the granting of certificates of con­
venience for the operation of such lines 
or routes outside of New York City. 
Unless this is the legislative intent it 
requests a modification of this provi­
sion so far as lines operating in and 
out of New York City are concerned. 

$4,500,000 Financing 
Placed 

Brooklyn City Railroad Equipment 
Issue and Interurban Note Issue 

Before the Public 

Two issues of electric railway secu­
rities were offered to the public by 
Halsey, Stuart & Company, New York, 
during the week ended Jan. 17. They 
were $3,750,000 of Brooklyn City Rail­
road equipment trust 5 per cent gold 
certificates, series A, and $750,000 of 
Chicago, Aurora & Elgin Railroad two­
year 61 per cent secured gold notes. 

The Brooklyn City Railroad issue was 
dated Jan. 15, 1925, and is due serially 
in equal amounts of $375,000 yearly 
until Jan. 15, 1935. The issue was 
priced to the public to yield 4.50 for the 
Jan. 15, 1926, maturity to 5.60 per cent 
for the Jan. 15, 1935, maturity. The 
certificates are to be issued under an 
equipment trust agreement and lease 
to the Brooklyn Trust Company, as 
trustee, whereby title will be held by 
that company to equipment costing in 
excess of $5,000,000, or more than 133 
per cent of the principal amount of the 
issue. 

The equipment will be operated by 
the railroad at a rental sufficient in 
amount to provide for the annual in­
stallments of maturing principal and 
"dividends" on the certificates. The 
title to all the equipment will remain 

with the trustee until final payment of 
principal and "dividends" on the entire 
issue. 

It is explained that the equipment 
covered by the certificates is of the 
latest standard type for operation in 
urban service. It will consist of 335 
double-end, four-motor, front-entrance, 
center-exit, double-truck, steel frame 
cars with complete safety-type control. 
Cars similar to the new ones are now 
being operated successfully by the 
railway. 

EXCELLENT DIVIDEND RECORD 

The bankers explain that the com­
pany has an uninterrupted dividend 
record since 1855 except for the period 
from October, 1919, to September, 1922. 
Cash dividends aggregating 10 per cent, 
were paid during the fiscal year ended 
June 30, 1924, on $12,000,000 of capital 
stock then outstanding. The capital 
stock was increased to $16,000,000 by a 
stock dividend of 33½ per cent paid 
Sept. 30, 1924, which substantially off­
set the absence of dividends from 1919 
to 1922. A quarterly dividend of 2 per 
cent and an extra dividend of one-half 
of 1 per cent was paid Dec. 1, 1924, 
upon the increased capital stock. 

The Chicago, Aurora & Elgin Rail­
road issue is dated Dec. 1, 1924. The 
offering price was par to yield GI per 
cent. The notes are to be secured by 
pledge ,vith the trustee of $1,000,000 
principal amount of the company's 
refunding and improvement mortgage 
6 per cent gold bonds, series C. due 
Dec. 1, 1934. Application to create both 
the issues of bonds and notes has been 
made to the Illinois Commerce Commis­
sion. The proceeds from the sale of 
the notes will be used to fund current 
loans and for additions and better­
ments. Thomas Conway, Jr., president 
of the railway, explains that for the 
twelve months period ended Oct. 31, 
1924, gross earnings were $2,358,726. 
Net earnings during the same period 
before depreciation were $503,327 as 
compared with annual interest of $232,-
000 on the company's funded debt to be 
outstanding upon completion of the 
present financing. 

Traffic Declines Again on Detroit 
Municipal Railway 

The city of Detroit, Department of 
Street Railways, has given out oper­
ating statistics for the months of No­
vember and October, 1924, comparer! 
with similar months of 1923. The ac­
companying table shows the traffic and 
income figures. 

In a proceeding instituted· before the 
commission, entitled "In the Matter of 
the Application of the Village of 
Mamaroneck for a Prohibition Order 
against the Public Service Commission 
and New York & Stamford Railway" 
and later carried to the state courts, 
the Court of Appeals affirmed an order 
of the Appellate Division, Third De­
partment, reversing an order _of the 
Special Term (lloward, J.) denying the 
petition of the village of Mama~oneck 
for a prohibition order to restrain the 
commission from approving the tariff 
schedule filed by the New York & Stam­
ford Railway. The decision holds that 
the authority granted to the commission 
by chapters 134 and 335 of the laws of 
1921, amending the Public Service Com­
mission Law, to modify rates of street 
railway contained in franchise with mu­
nicipality was taken away by the en­
actment of chapter 891 of the laws of 
1923, and that such authority did not 
continue for purpose of granting ap­
plication made prior to June 1, 1923, 
the date on which chapter 891 of the 
laws of 1923 became effective. 

CITY OF DETROIT, DEPARTMENT OF STREET RAILWAYS 

The commission has again renewed 
its recommendation to the Legislature 
for the early enactment of detailed 
statutory provisions setting forth the 
extent to which the Legislature intends 
that the commission shall exercise reg­
ulatory powers over the operation and 
maintenance of bus lines. The commis-

T otal revenue from traru,portation ... ...•...... ..... 
Total operating revenu e ..•. . . . .. .. ................ 
Total operating expcns<'8 ....•..................... 

Net revP. nue from railway operations •....•.......... 
Taxes and rent deduction• .... . . . . . .......... , .... . 

Net operating income .........•.......•........... 
Total non-operating income ................•....... 

Gross ineome ... . . . . .. ..•................•....... 
Total deductions from gross income .•... ; .......... . 

Net income ................. . .. . •................ 
Total car-miles operated .••....•................... 
Total passengers carried .. .............•....•...... 

November, November, October, 
1924 1923 1924 

$1,597.608 $1.799,220 $1.680,926 
1.649.701 1.886.857 1,730.559 
1.167.655 1,401.541 1,235.365 

$482.046 
59.845 

$422.201 
14,763 

$436.964 
402.719 

$34,245 
3.765,393 

34.980,603 

$485,316 
59.379 

$425,937 
1,006 

$426,943 
366.364 

$60,579 
4,077.195 

39,071.049 

$495,194 
59.796 

$435.396 
. 10,966 

$446.362 
415.349 

$31.014 
3,955.498 

36.909,526 

October, 
1923 

$1.867,943 
1.966. I 87 
1.449,921 

$516.266 
59,379 

$456.888 
43,143 

$500,030 
378.045 

$121.986 
4,302.638 

40.590,326 
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Reorganization Likely Soon 
Jkceh·ership of New York Railways 

)Jay Be Lifted Feb. I-Security 
Holders Reconciled 

Difliculties among the several protec­
tive committees involved in the reor­
ganization of the New York Railways, 
operating about 70 miles of line prin­
cipally in Manhattan Borough, New 
York City, have been composed and it is 
expected the plan of readjustment will 
be declared operative about Feb. I. The 
reorganization will be placed in effect 
substantially as drawn, only minor 
changes in regard to the method of the 
participation of security holders in the 
subsidiary lines having been made. 

The propo~d plan of reorganization 
calls for the acquisition by the new 
company, through foreclosures and 
creditors' sales, of all assets of New 
York Railways now in the hands of the 
receiver except such property now 
owned which is not used in the opera­
tion of the railway system. No assess­
ments .of any description are to be 
levied against any security, and new 
money required for purposes of the 
reorganization and for capital require­
ments is to be provided out of the pro­
ceeds received from the sale of non­
operating assets. 

The drastic reductions in capitaliza­
tion and annual fixed charges by which 
it is proposed to establish the new com­
pany along sound financial lines follow: 

1-"l:-:A~CIAL S~:T-UP OF SUCCESSOR TO 
:-,a;w YORK RAIL\VA YS 

Fix('(! 
Exiating company: Prindpal Charges 

floods-fixed chargeo .•...• S39,42S,198 $1,7Sl,093 
Stocb--tividend rentals ... 3,836,700 346,966 

Total fixed chargea 
=uriti"9 ........•..•. $0,261,898 $2,098,0S9 

!\. Y. Rya. adj. ine. bonda.. 30,609,487 l,S30,47◄ 
l>.. Y. Ryw. •tock.......... 17,497,060 ----

Total •........•..•...•. $91,366,40 $3,628,S33 

New company: 
Total fixed charge bonda ... $19,3S3.060 $967,S00 
New incomo bonda . . . . . . 19,0S,472 I, 166,128 
l'r~(erred •lock-184,830 

ah•~·····....... .. . .. No par 
Common ,tock-90,200 

•har""··................ No par 

$38,788,472 $2,133,628 

The Wall Street Journal says that 
operating results for the five months 
ended Nov. 30, 1924, after giving effect 
to the changes in maintenance allow­
ances contemplated in the reorganized 
company, show good earning prospects. 
Substantial reductions were made in 
operating costs, particularly in the 
operation of power plant, and large 
additions made to gross income as a 
result of a cut in maintenance from 38 
per cent of total transportation reve­
nues to 25 per cent. The latter rate 
was adopted in accordance with the sug­
gestions of expert engineers, and 
brought maintenance charges in con­
formity with maintenance charges 
effective on other electric railway sy11-
tcms. 

Comparative operating statistics for 
five months ended Nov. 30, 1924, and 
l!l23 arc given in the accompanying 
table. 

Gross income of $750,997 for the five 
months represents an approximate an-

CO:\11',\IUTIVI•: STATls:\n::-:T OF NI,;W 
YORK RAILWAYS i,'QH J,'IVE llO~TIIS 

192 ◄ 1923 
G...- revenue .• . .•... ... ..• . $3,H3,S81 $3,8S6,388 

~lai~!::,i~~g e!,'::S; and 
11tructuf'f'8 .••.. ...•• , ..• • . 

~lnintainnn<'c ofNJ;uipnu.•ut .• . 
Operation of power planl. . .. . 
Op<'mtion of care ...... .. . . . . 

482,859 
3 ◄9,6S6 
242,608 

1,092,901 
lnjuri ... tn persona and prop-

erly.................. . .. 266,40S 
General and miscdlanC'OWI ••-

778,271 
SS8, ◄69 
423,SSI 

I, 138, 16S 

281,419 

penat'a.. .. . . . . . . .. . .. . .. 165,2SS 201,117 

Tolal nJ>"ratinc expenaea . • . $2,S99,68◄ $3,380,994 
Taxeo... . . . . . . . . . .. . . . . . . . . 298,429 349,431 

Total operating expcn....-.. and 
taXOft.. .. .. . . . • . • . • . .. . . • . $2,898,113 $3,730, ◄ lS 

Income from railway operation 64S, ◄68 12S,963 
Non-operating income.. . ..... I0S,S29 116,00 I 

Gr°"" income (available for 
intero1t).................. $750,997 $241, 96◄ 

nual rate of $1,800,000. In the opinion 
of competent engineers testifying be­
fore the Transit Commission this 
amount can be increased by approxi­
mately $1,200,000 through various 
changes in operating methods and cap­
ital investments approximating $3,800,-
000. Whether or not earnings in ac­
cordance with these estimates are pos­
sible of immediate realization is uncer­
tain; substantial increases appear en­
tirely possible with able management 
of the reorganized properties, and 
ample funds for working capital are 
provided in the plan. It has been esti­
mated that earnings in the first year 
of operation under the plan will cover 
all fixed charges, including interest 
on $19,435,472 of 6 per cent income 
bonds. 

Bus Lines in Pennsylvania Taken 
Over by Electric Railway 

Buses operated by the West Chester 
Transportation Company between Wil­
mington, Del., and West Chester, Potts­
town and West Chester and West Ches­
ter, Norristown and Valley Forge and 
other points in Chester and Montgom­
ery Counties in Pennsylvania have 
come under the control of the Peoples 
Transportation Corporation, a subsidi­
ary of the West Chester Street Railway. 

Through the acquisition of the hold­
ings of the West Chester Transporta­
tion Company the new owners have ob­
tained an additional fleet of 14 modern 
motor coaches, together with a large 
terminal building in West Chester. The 
structure is one of the largest there 
and is well adapted to the requirements 
of the bus transportation business, hav­
ing been laid out to suit the purpose 
by the former owners. 

The motor coach routes which were 
operated by the West Chester Trans­
portation Company will he consolidated 
with the unified electric railway and 
motor coach system of the West Ches­
ter Street Railway Company and the 
Peoples Transportation Corporation. 

Comprehensive plans for the better­
ment of the service and a rearrang<.>­
ment of schedules to afford more con­
venient and efficient service are being 
worked out and will be put into effect 
in the near future. 

The story of the co-ordination of the 
bus and the railway in southeastern 
Pennsylvania by these companies was 
reviewed at length in the ELOCTRIC 
RAILWAY JOURNAL for Nov. 22, page 881. 

Sixteen-1\lile Georgia Interurban 
Sus11ends 

Service on the Atlanta Northern 
Railway, or Marietta interurban line, 
the stock of which is owned by the 
Georgia Railway & Electric Company, 
was discontinued on Jan. 14 because of 
losses reimlting from unfair bus com­
petition. The road has about 16 miles 
of track. The discontinuance of service 
was not precipitate. It followed an an­
nouncement made as far back as Nov. 
21, 1924, in a letter to city authorities 
of Marietta, Smyrna and Atlanta and 
to county commissioners of both Fulton 
and Cobb Counties, that the road could 
no longer continue unless the bus as a 
competitor was eliminated. This an­
nouncement was repeated twice in 
statements before the City Council of 
Marietta, not as a threat but simply as 
a declaration of the inevitable fact that 
the inroads into the line's revenues soon 
would make a discontinuance of sen·­
ice necessary. 

In the year 1923 the Atlanta North­
ern Railway failed to earn bare operat­
ing expenses, taxes, renewals and in­
terest on debt by the sum of $19,500. 
Since the operation of buses began the 
railway receipts have decreased $202 
a day, or at the rate of $73,730 a year, 
making the aggregate loss in opera­
tions at the rate of $93,200 a year. 
This means that it is costing $93,200 a 
year more to run the road than it is 
taking in. The attitude of the com­
pany is that the line cannot possibly 
resume operations until it is in a posi­
tion to cam its way. 

With the opening of the new concrete 
road from Marietta to Atlanta, a line 
of buses began operating between 
Marietta and Atlanta, running along 
the highway, over the streets of 
Marietta, Smyrna and Atlanta, cross­
ing the bridge over the Chattahoochee 
River immediately parallelling the line 
of the Atlanta Northern Railway. 
These buses could only operate by the 
consent of the governmental authorities 
of Marietta, Smyrna and Atlanta, the 
County of Cobb and the County of Ful­
ton. Any one of them could forbid 
the operation of buses over the partic­
ular section of road or i.trects under its 
several jurisdictions. 

The railway respectfully suggested 
that in the public interest this ought to 
be done. It said that "to permit these 
buses to operate on a roadway pro­
vided for them at public expense, a 
large portion of which this company 
has itself paid for, over a bridge which 
this company built, taking away the 
revenue essential for the support of the 
railway service, is mnnifci;tly unfair to 
the Atlanta Northern Railway, nnd ·in 
the end woulcl, as we pointed out to 
county and city officials in n letter on 
Nov. 21, 1924, mean the discontinuance 
of its operations." The railway further 
said: 

Th<' huRE'S oJl('ratlng without chnrge on 
lhe r<'ccntb• 111wt'd puhllc hlghwny built at 
1mbllc <'XPt•ns<', fr<'<' of cost to the bus 01>­
C"rntor. and running O\'<"r fHn·emc-nt!II n.nd 
brht~<'A tor which thl11 company paid, frN, 
of au,· <'hnrg,, 10 the bus own<'r. rf'11ulted In 
gros•iy untnlr comJl"Illlon with the lnl<'r­
urhnn lln<'. The hu~ chnrg,.,. only the full 
<'n•h fnre, depriving the lntt'rurban line of 
Its proftlnhl<1 <'Ustom<'NI, l<'A\'lng the lnl<'r­
urh"n only th.- low-prlcto<I commul<'rR. The 
company called att<'nllon to th<' fa<'t lhnt 
thl• would unriu<'llllonnbly lncr.-n"" the loM 
of the lnt<-rurhRn line to 1111ch Rn exl<'nl 
I hnl It could not continue lo oJl('rat<'. 
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Personal Items 

W. E. Thompson 
Vice-President 

Third A ,·enue Railway Official Made an 
Executive, but Retains Trans­

portation Post 

W. E. Thompson, for 6 years super­
intendent of transportation of the 
Third Avenue Railway, New York, has 
been elected vice-president of that or­
ganization. Mr. Thompson will con­
tinue in charge of transportation, fol­
lowing the line of activity in which 
he has specialized throughout his rail­
road career of more than 20 years. 

.Mr. Thompson has made a special 
.effort toward the development of sound 
industrial relations in the transporta­
tion department and in fostering better 
public relations through immediate and 
tactful response to all complaints and 
suggestions. He was a leading factor 
in presenting to the people of the Bronx 
and to the city at large the advantages 
of the Third A venue Railway's plan in­
volving co-ordination of trolley and bus 
service with transfer privileges be­
t ween the two, in connection with the 
proposed granting of bus franchises by 
the city of New York. 

He is interested in every movement 
for the betterment of hi s own organiza­
tion and the industry at large. He was 
most active and successful in the de­
velopment of the new Metropolitan Sec­
tion of the American Electric Railway 
Association and at the organization 
meeting of that section on Sept. 24, 
1924, he was elected its first president. 

Mr. Thompson was born in 187G in 
Mecklenburg County, Virginia. After 
attending the local schools, at the age 
-of 18 he entered industrial life in a 
tobacco manufacturing business in his 
native county. Before many years he 
entered the street railway business, 
starting at the bottom with the old 
Virginia Passenger & Power Company, 
Richmond, now the Virginia Railway & 
Power Company. After service on the 

.cars, and as starter and inspector, he 
became division superintendent under 
·S. W. Huff, now president of the Third 
Avenue Railway, who was then general 
manager of the Richmond company. 

In 1908 Mr. Thompson was called to 
Brooklyn as chief inspector and assist­
ant superintendent of transportation of 
the Coney Island & Brooklyn Railroad, 
again under l\lT. Huff, who had left 
Richmond to become president of the 

·Brooklyn company. In 1911 he became 
superintendent of transports tion, and 
in 1914 when the Coney Island & 
Brooklyn Railroad was taken over by 
the Brooklyn Rapid Transit Company 
he was made superintendent of the 
Brooklyn & North River Railroad, 
which was jointly operated by the 
Brooklyn Rapid Transit, New !York 
Railways and Third Avenue Railway. 
Mr. Thompson remained in that posi­
tion until 1919, when he became con­
nected with the Third Avenue Railway 

. -as superintendent of transportation. 
A portrait of Mr. Thompson was 

published in the ELECTRIC RAILWAY 
JOURNAL for Oct. 4, 1924, at the time 
of his election to head the Metropolitan 
Section. 

F. R. Coates Heads 
C. E. R. A. 

Well-Known Toledo Official Elected 
President of the Central Associa­

tion at Dayton Meeting 

Frank R. Coates of Henry L. Doherty 
& Company and president of the To­
ledo, Ottawa Beach & Northern Rail­
way, Toledo, Ohio, was elected presi­
dent of the Central Electric Railway 
Association at the meeting in Dayton, 
Ohio, on Jan. 9. l\lr. Coates was 
formerly president of the Toledo Trac­
tion, Light & Power Company, where 

F. n. C'oatr• 

he resided, but he removed to New York 
about a year ago to assume general 
supervision over all of the utility prop­
erties of that company. 

l\Ir. Coates' hobbies have been de­
scribed as smiling, baseball and boating. 
His chief aim doesn't have to be de­
scribed. , It is making friends. As one 
of his immediate associates in the 
Doherty organization said of him, that 
company has in Mr. Coates a philos­
opher of the genuine type, whose good 
humor is impervious to such trifles as 
franchise troubles, street car strikes 
and delays in the receipt of equipment. 

For a long time it was thought that 
l\lr. Coates had no invulnerable spot, 
but that spot is said to have been dis­
covered several years ago during the 
ninth inning of a game between his 
"Rail-Light," composed of men from the 
Toledo company, and a Cincinnati team 
being played to decide the national 
amateur championship. Just when two 
were on, two out and the score tied, 
someone sent a hurry telephone call 
from New York to Toledo for l\lr. 
Coates and it was relayed to the ball 
park. After a while Mr. Coates' philo­
sophic soul calmed down and he an­
swered the phone . 

Mr. Coates was born in Philadelphia 
on June 20, 1869. He was graduated 

from Lehigh University in 1890, and 
took a post-graduate course the follow­
ing year. Mr. Coates found some time 
aside from his scholastic pursuits to 
interest himself in Lehigh athletics and 
captained the track team for two years, 
starred on the football eleven and class 
lacrosse team and managed the nine. 
To anticipate inquiries it had best be 
stated that Mr. Coates' activities with 
the track team consisted in holding the 
mile walk record. He began work as 
a rodman with the Baltimore & Ohio 
Railroad at Pittsburgh. By 1892 he had 
advanced through the ranks to super­
visor of the Wheeling division. 

In May of the next year he was made 
assistant roadmaster of the New York 
Division of the New York, New Haven 
& Hartford Railroad in charge of main­
tenance and new track construction, 
and in December, 1895, he hung his hat 
on the roadmaster's hook. 

Still not satisfied, he jumped several 
more rounds, and in October, 1900, be­
came chief engineer of the Chicago, 
Great Western Railroad. In l\lay, 1904, 
he entered the engineering and con­
struction business and built bridges for 
electric railroads and hydro-electric 
plants until December, 1909, the last 
two years devoting his time to the 
Stone & Webster Engineering Corpora­
tion. Then he was made vice-president 
of the Inter-Ocean Steel Company with 
headquarters at Chicago. He remained 
there until December, 1911, when he 
went to Toledo as president of the 
Toledo Railways & Light Company. At 
Toledo he had a large part in the settle­
ment of the franchise matter. Behind 
that sentence, however, there is a big 
story, far too big to be told here. 

During the Spanish War Mr. Coates 
joined the Fourth Connecticut regiment 
as regimental adjutant. 

l\fr. Coates is second ,'ice-president 
of the American Electric Railway 
Association. 

Roy W. Mathisson Appointed 
Auditor at Knoxville 

Roy W. Mathisson was appointed 
auditor of the Knoxville Power & Light 
Company, Knoxville, Tenn., on Jan. 1. 
Mr. l\lathisson went to the Knoxville 
property from Birmingham, Ala., where 
he occupied the position of chief clerk 
in the auditor's office of the Birming­
ham Electric Company. In 1915 l\lr. 
l\futhisson became general auditor of 
the Houston Lighting & Power Com­
pany, Houston, Tex., and remained 
there until 1917, when he entered the 
air service of the United States Army, 
with which he continued until January, 
1919. In February, 1919, he entered the 
service of the Birmingham Railway, 
Light & Power Company, now known 
as the Birmingham Electric Company. 
He continued in that position up to the 
present time. Mr. l\Iathisson was born 
in New York City. He attended the 
public schools and high school in Bir­
mingham. Later he took a course at 
the Alabama Polytechnic Institute, 
Auburn, Ala. 

C. A. Briggs, who has held the posi­
tion of secretary and auditor of the 
Knoxville Power & Light Company, 
will retain his position as secretary and 
in addition to his duties of that office 
will have other duties assigned to him. 
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Harold E. West, a member of the 
)laryland Public Service Commission, 
has been made chairman of that body 
to succeed Ezra B. Whitman, who re­
l'igned the chairmanship. l\Ir. Whitman 
continues as a member of the commis­
sion. 

F.d.ward P. Bell has been appointed 
acting superintendent of overhead con­
struction of the Chicago & West Towns 
Railway, Oak Park, Ill. The appoint­
ment was effective Jan. 1, 1925. 

n. Colwell, superintendent of the 
Edmonton Street Railway, Edmonton, 
Alberta, since 1921, has been appointed 
traffic manager of the Winnipeg Elec­
tric Railway. The system at Edmonton 
is municipally owned and operated. 

Paul Rom ig has been named super­
intendent of railways by the :Menominee 
& Marinette Light & Traction Com­
pany, Marinette, Wis.; Wilfred Bell­
more has been named supervisor of 
traffic, Oscar Carlander has been placed 
in charge of equipment and carhouse 
.and John Burns in charge of rail equip­
ment .. 

c. L. Fosters is. chief engineer of the 
Laurel Light & Railway Company, Lau­
rel, l\Iiss. 

Obituary 
J ames A. Brett, electrical engineer 

and inventor and Cincinnati district 
manager of the Westinghouse Electric 
& Manufacturing Company, died on 
.Jan. 8 at Hamilton, Bermuda. l\lr. 
Brett was widely known in the elec­
trical industry. l\lany of the first in­
terurban electric railways in the East 
were constructed under his direction. 
After finishing school he entered the 
Sprague Electric Works of :Mount Ver­
non as an apprentice, and did much 
<Jf the early development work on elec­
tric railway apparatus. For a number 
<>f years he took an active part in the 
railway construction work both in the 
East and in the Middle West. He went 
to Cincinnati as manager of the Cin­
cinnati district of the Westinghouse 
eompany in 1905. 

Safford S. Delano, formerly of St. 
Louis and for the last 25 years treas­
urer of the American Car & Foundry 
Company, died at his home in New 
York City Dec. 27. With the organ­
ization of the car company in 1899, 
:\Ir. Delano went to St. Louis from 
Detroit to become treasurer of the new 
organization. In 1908 his headquarters 
were moved to N cw York. He was 68 
years old. 

Joseph E. Dozier, formerly general 
manager of the Nahant & Lynn Street 
Railway, died on Jan. 7 at l\liami, Fla. 
Mr. Dozier started his career with the 
Atlanta Telephone Company in Atlanta, 
Ga., the city of his birth. He later 
went North and accepted a position 
with the New England Telephone & 
Telegraph Company at the l\lilk Street 
Exchange, Boston, l\lass. In 1895 he 
was appointed manager of the Quincy 
exchange.• Very soon after this Mr. 
Dozier became manager of the Nahant 
& Lynn Street Railway, which position 
he filled for 14 years with great success. 
Ile next became connected with the 
Nor thway Motor Organization of 
Boston and Natick. 

Manufactures and the Markets 
Newa of and for Manufacturers-Market and Trade Condition• 

A Department Open 10 Railway• and Manufacturers 
for Discussion of Manufacturing and Sale• Mauera 

Manufacturers of Ten Countries 
Contribute to Java Electrification 

A typical example of the increasing 
participation of American manufac­
turers of railroad equipment in foreign 
fields is furnished in the case of the 
Java State Railways, which is planning 
to use modern cars and trailers for 
suburban passenger service on a sec­
tion that includes the cities of Batavia 
and Meester Cornelis. To this work of 
modernization manufacturers in ten 
countries are contributing. They are 
the United States, India, Holland, 
France, Belgium, Cuba, Switzerland, 
Canada, Germany and England. 

Makers of equipment in the United 
States are furnishing the major part 
of the electrical equipment, the ruber­
oid for the roofs, the devices for 
coupling in emergency to the existing 
steam trains, the vestibule buffers, the 
pneumatic door-operating mechanisms 
and the car seats. 

The G<!nernl Electric Company is 
electrically equipping 10 of the car·s 
and the Westinghouse Company five. 
The other 15 of the 30 cars on order 
arc trailers. The Electric Storage Bat­
tery Company, Philadelphia, is furnish­
ing Exide batteries, and the J. G. Brill 
Company, Philadelphia, the car seats. 
The pneumatic door-opening mechanism 
is manufactured by the Consolidated 
Car Heating Company, Albany, and 

the ruberoid by the Ruberoid Company, 
New York. 

India is furnishing the teakwood for 
the roofs. France is contributing the 
wood for the floors. The all-steel bodies 
arc being built in Holland. The win­
dow glass, wheels and axles are from 
Belgium, and mahogany for interior 
trim from Cuba. Switzerland is supply­
ing the wiring devices and Canada the 
asbestos linings. The truck springs are 
from Germany and the air brakes from 
England. 

The trolley voltage is 1,500, direct 
current, and each motor car will carry 
a motor-generator set to supply 65-volt 
current for operating the control mech­
anism and air compressors, supplying 
the lights and charging the storage 
batteries. The so-called subway type 
of ceiling fan will be used in motor 
cars and trailers. · 

G. E. Orders Show Increase 
Orders received by the General Elec­

tric Company for the three months 
ended Dec. 31 totaled $80,009,978, an in­
crease of 7 per cent over a similar quar­
ter in 1923, according to figures made 
public by Owen D. Young, chairman 
of the board of directors. 

For the year 1924 the orders received 
totaled $283,107,697. This compared 
with $304,199,746 for 1923, a decrease 
of 7 per cent. 

ELECTRIC RAILWAY MATERIAL PRICES-"JAN. 15, 1925 
Metals-New York Paints, Putty and Glass-New York 

Co!:fer. electrolfe• cent• per lb ......•.... Is I 2S Lin■~ oil (5 bbl. Iota), per gal........... $1. 18 
10· SS Whitelead (IOOlb. keg),centaperlb....... 0.167 ~ .centaperl ..... .. . .- ••...•••.••••. 

Nickel. centa per lb •.....••.••.•••••.•••. 31 · 00 Turpentine (bbl.Iota), per gal............. O. 92 
8• 22 Car window 1laaa, (o!n,:le ■trencth), 6nt Zinc. cent, per lb •......••.•.•••. . ••..•.. 

Tin, Strait■, centa per lb............ . . . . 
Aluminum, 98 to 99 per cent, centa per Iii · 
Babbitt metal, wareholl8e, eenta per lb.: ·• · 

Fair grade •.•••••••.....•....•••..•• . 
Commercial. .•.••......••••.•.•..... 

S8 · so I three braeketa,A Quality, diaoount•..... 114. 0% 
27 · 00 Car window 1l11M, (linJle 11rength), 6nt 

· threebraeketa, B quahtyldiaoount•.. .. . 86. 0% 
60. 00 Car window ld .... 1 (doub • 1trencth) all 
28.00 1i,.,,,A quality,oiooount• . .••.. ••• . . •. • 85.0% 

Putt_~._IOOJb.tlna,eentaperlb............ ~ 

Bituminous Coal 
Smoke)._ mine run, f .o.b. veuel, Hampton 

Roads .••••.•.•....•••..•.•••.••••• . 
Somerset mine run, Booton ..•••••••...... 
Pittab~rgh mine run1 Pittaburgb .•••...... 
Frank!ini Ill, 1creemn11, Chicago . ..••. .. . 
Centr&I, II., acrttnlnp, Chicago •...•••. • . 
Kanou 1creenlngo, Kanau City .••.•.•.••. 

$4.20 
2. 125 
I. 87S 
I. 9S 
l.9S 
2.50 

Track Materials-Pittsburgh 
Standard U-meuteelraila,groa ton.... $43.00 
Standard open hearth rala, fU'OAton...... 43.00 
Railroad apJk..,, drive, Pittabursb baae, 

eentaJ)l\!Jb........ •••.••••••••••••• •• 3.05 
Tie ~late, {Bat typ~

1
eenta per lb......... • 2. 42S 

Anfi: ebaneentaper b............. ...... 2.75 
Rail bolta and nuta, Plttaburgb ba.96, e11nta, lb. 4. 025 
Steel hara, centa ~r lb.. . • • • . . . . . • . . . . . • • 2. IO 
Tie,, white oak, Chlqa&o, 6 ln.x8 Jn.181 ft .• " SI. 60 

Hardware-Pittsburgh 
Wire nails, hue per lu,g .••••.•...•.•••••. 
Sbeetlron (2h;age),centa per lb .•.••••••.• 
Sheet lron,iralvaniJed (2llgage),oenta per lb. 
Oalnnlaed barbed wire, eenta per lb •••••• . 
Oalnnlaed wlre,ordlury,eentaperlb ••• .• 

2. IIS 
3.60 
4. 7S 
3.H 
2.60 

• Prtcca f.o.b. works, bosln1 obar1.,. extra. 

Wire-New York 
Copper wire base, eenta_per lb .••.•..•••••• 
Rubber-covered wire, No. 14, per I 000 rt". 
Weatherproof wire bue,eenta per lb ••••. •. 

Paving Materials 
Pavin11tone,cranlte, 418a4, f.o.b. 

Chloaco, drNled, per aq.yd •••••••••••.• 
Common, per oq.yd ................. .. . 

17.25 
S7.2S 
20.00 

Wood bloek paving 31, 16 lb. treatment, 

Pa~n!·i,~•uj·j~(N':v·.; per· i;ooo io U.
67 

carload Iota. . . • . . . • • • • . . . . • • . • • • • • • • • SI • 00 
Pavins brork 3118113 N.Y .. r><•r 1000 In 

cnkad Iota .......... . . . . . . . . . 4S 00 
Crushed atone, J-ln., oar load Iota, N . Y ., 

per au.yd ....•..• ... ... . ....•....... . 
Cement. Chicago oonaumera' net prlee1, 

without hap. .. ....... . ............ . . 2. 10 
GraTel, !-In., Ou.yd., f.a.b. N. Y. .. •• • • . . • • 2. 25 
Saod,eu.yd .,N.Y. . .. . ........ . .... .... J.H 

1.85 

Old Metal-New York and Chicago 
Heavy oopper, centa per lb................ 12. 2, 
Llsbtoopper,eentaperlb.. . ... .. ....... .. 10.SO 
ll•vy bruo. eenta per lb •..•• , • • • • • • • • • • • 8. 00 
Zlnc.oldoerap,centaperlb.... .. . . • • • . • .• 4.50 
r.-d.oentaperlb.(beavy).. .. . .......... 8.7S 
Steel car uJ.,., Chlca,:o, net ton...... ..... $22. 75 Waste-New York 

Wute, wool, eenta jH!rlb •..•.••••••••• .• • 
Wute. ootton (100 lb. bale), oenta per lb., 

16 Cut Iron ear whNla, Chicago,...,_ ton.... 22. 75 
Ralls (abort), Cblcaco, srooe ton ••••• ••• , . 22. 75 

~~':.;c:::.:::::::::::::::::: :: : : : l:J.-19 
10-IS 

Ralla, (relayu,111), Chicago, srooe ton. . •• • • • • 26. SO 
J\faeblne turnlnp, Chlc,aga, arooe ton . • .• • • • 14. 25 
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Rolling Stock 

Brooklyn City Railroad, Brooklyn, 
N. Y., has placed an order for 335 cars. 
In the design these cars are similar 
in nearly all respects to the 200 cars 
ordered more than a year ago except in 
seating arrangement. With the idea of 
getting passengers to move away from 
the doors the new cars will have longi­
tudinal seats on one side and cross seats 
on the other instead of cross seats in 
the center and longitudinal near the 
ends. The same sunburst will be 
painted on the dashers that is now used 
in Brooklyn to indicate front-entrance 
cars. The detailed specifications of 
these cars follow: 

Date order was placed ....... Dec. 23, 1924 
Date of delivery-Commencing A1>rll, 1925 
Builders of car body: 

150 Brill. 
100 St. Louis, 

86 Osgood-Bradley. 
Type of car .........•..... Front entrance, 

center exll, pay as you pasR 
Seating capacity .. .. ................... 60 
\Vclght: 

Car body .................... 21,245 lb. 
Trucks ....................... 11,000 lb. 
Equlrmenl ................. , . 8,755 lb. 
Tota .......•................ 41,000 lb. 

Bolster centers. length ........ 21 ft. 6 In. 
Length over all: ............. 44 ft. 0 In. 
Truck wheelbase ............. 6 ft. 4 In. 
Width over all . . . . . . . . . . . . . . 8 ft. 4 In. 
Height, rail to trolley hase ... 10 rt . 911 In. 
Body ......... .. Steel, 0.25 copper bearing 
Interior trim , .................... Cherry 
Headlining ......... Agasotc and Nevaspllt 
Root .................... .......... Arch 
Air Brakes 

Westinghouse Traction Brake Company 
Armature bcarlnga ............... Bronze 
Axles ...................... Heat-trealed 
Bumpers .........•... Hedley Anti-Climber 
Car signal system ........ Faraday buzzers 
Car trimmings ............ Statuary bronze 
Center bearings .... , ......... OIi retaining 
Side bearings ...................... Plain 
Conduits and junction box<'s .... Shcrarduel 
Control ....... Sa!etv Car Devle<'s Company 
Curtain fixtures ........ National and Acme 
Curtain material .... , ... DuPont 1-'abrlkold 
Destination signs ..........•...•. , Hunter 
Door operating mechanism 

National Pneumatic and Consolidated 
Fare boxes . , .................... Johnson 
\Vheelguards ................... , • • Root 
Gears and pinions ................. Nuttall 
Hand brakes .•.........•........ Peacock 
Heater equipment .................. Gold 
Headlights .................. Crouse-Hinds 
Journal bearings ..................• Plain 
Journal boxes .................. Cast steel 
Lightning arresters ........... Type M. P. 
l\lotors .. ....... Four Westinghouse 610 A. 

Inside hung 
Paint .................. Devoe & Raynolds 
Power-saving device .............. Arthur 
Registers .................. International 
Sanders .....•...........•... Ohio BrallS 
Sash fixtures ..................... Dayton 
Seats: 

150 Brill. 
100 St. Louis, 

85 Heywood-Wakefield. 
Scaling material ............. Cherry slat 
Slack adjuster .. .............. .... Type J 
Step treads ..................•... Feralun 
Trolley catchers ............... Ohio Brass 
Trolley base . .... ............ Ohio Brass 
Trolley wheels ................. Columbia 
Trucks : 

310 pairs Brlll. 
25 pairs St. Louis. 

VPntllators ............... Railway Utility 
\Vhecls ................. 2 6-ln. rolled steel 

Track and Line 

Wisconsin Railway, Light & Pow;'i­
Company, l\Jilwau·kee, Wis., will merge 
the Myrick Park and Market Street 
lines by building cross-over tracks run­
ning north and south at Third and Main 
and Fourth and Main Streets in La 
Crosse. Work on this improvement will 
begin as soon as weather conditions will 

allow for the laying of new track: The 
plan is to eliminate the perplexing 
traffic problem in the downtown section. 

Stockton Electric Railroad, Stockton, 
Cal., has applied to the Railroad Com­
mission for a certificate to exercise a 
franchise granted by the city of Stock­
ton and to construct, maintain and 
operate an extension to serve the Fair 
Oaks district in the city of Stockton. 
The district is not now served by any 
railway. 

Nashville Railway & Light Company, 
Nashville, Tenn., sptmt more than $500,-
000 during 1924 for extensions and addi­
tions to property. Of this amount 
$161,802 was used for reconstructing 
and improving tracks. 

Power Houses, Sliops and 
Brtildings 

Staten Island Rapid Transit Railway, 
New Brighton, S. I., has filed plans for 
the construction of a one-story local 
substation, near Sand Lane, estimated 
to cost $18,000. The company will also 
build a one-story substation near the 
Old Town Road, Glasmere, to cost 
about $16,000, and a similar station 
nenr James Street, Atlantic, to cost a 
like amount. 

North Branch Transit Company, 
Bloomburg, Pa., it is reported, suffered 
the loss by fire on Jan. 6 of its car­
house, workshop and warehouse as well 
as cars, including the snow-fighting 
equipment. The loss is estimated at 
$150,000. 

Trade Notes 

Gramm & Kincaid l\lotors, Inc., Lima, 
Ohio, has organized to manufncture a 
complete line of motor trucks and buses. 
The organizers are B. A. Gramm, 
motor truck builder, and R. 1\1. Kincaid, 
recently vice-president and general 
manager of the Garford Motor Truck 
Company. 

l\litchell-Rand l\lanufacturing Com­
pany, New York, N. Y., announces 
among the 1925 changes in the organ­
ization the following: W. B. Stevens, 
formerly of the sales department, has 
been made manager direct factory sales 
department. R. E. Dunne has joined 
the sales force. He was for several 
years assistant manager of the New 
York Office of the Hope Webbing Com­
pany. 

Truscon Steel Company, Youngstown, 
Ohio, has announced that Oscar W. 
Loew will assume charge of the adver­
tising and sales promotion work effec­
tive February. Mr. Loew has had a 
wide experience in merchandising and 
marketing. 

Union Switch & Signal Company, 
Swissvale. Pa., has received an order 
from the Pacific Electric Railway for 
materials for the installation of auto­
matic block signaling through its Holly­
wood-Glendale Subway, Los Angeles, 
Cal., embracing 14 style "N" color light 
signals, with the necessary impedance 
bonds, a.c. relays and transformers for 
their control. In connection with this 
signaling, a new Union type "F" elec-

tric interlocking is being installed at 
the Fourth and Hill Streets terminal, 
Los Angeles. This plant will involve a 
15-lever frame interlocking machine 
with the layout, including three single 
switches and four double slips, all of 
which will be operated by style "M" 
switch movements using 110-volt, 50-
cycle alternating current. The Union 
Switch & Signal Company will furnish 
the materials and the field installation 
will be made by the railway company's 
signal construction forces. 

Sangamo Electric Company, Spring­
field, Ill., has opened a direct sales 
office in Boston, Mass., in charge of 
Stafford J. King, who for the past 12 
years has been the Sangamo sales engi­
neer located in the New England terri­
tory. He will be assisted by W. H. 
Carpenter and R. D. Savage, who are 
at present also located in that territory. 
Leonard G. Hunt has been transferred 
to Boston to be associated with Mr. 
King. Both prior to and subsequent to 
his graduation from the University of 
Illinois Mr. Hunt was associated with 
the company, and for the last 3 years 
has been a district sales engineer with 
headquarters at the factory. A stock 
of meters and accessories has been 
placed in Boston to render adequate 
service in the New England territory. 

New Atlvertisiug Literatrtre 

Heine Boiler Company, St. Louis, l\lo., 
has issued a 35-page illustrated pam­
phlet entitled "Heine Longitudinal­
Drum Boiler." The booklet is known as 
Bulletin No. 52. 

Conveyors Corporation of America, 
Chicago, Ill., has issued a new bulletin 
describing the American high duty con­
veyor equipment of the steam jet type 
for handling a shes from power houses 
where machinery with large capacity is 
necessary. The company states that 
this conveyor is in successful operation 
in a number of large, well designed 
plants. The pamphlet contains 10 
pages. It is illustrated. 

General Electric Company, Schenec­
tady, N. Y., has issued a 127-page 
volume cnlled the Arc Welding and 
Cutting Manual. It is designated 
Y -2007. The volume is profusely illus­
trated. It is divided into three parts, 
the first devoted to general information 
on arc welding, the second to a train­
ing course for operators, and the third 
giving a number of applications of arc 
welding. 

Foamite-Childs Corporation, Utica, 
N. Y., has issued "Correct Protectioh 
Against Fire," a 24-page booklet. The 
booklet is a popular treatise on fire 
protection for all sorts of risks, written 
in non-technical terms. The "A," "B" 
and "C" classifications of fires made 
by the Underwriters' Laboratories are 
defined and the proper safeguards for 
each class of fire are charted. This 
chart is a novel feature of the Foamite­
Childs booklet. The text covers the 
characteristics of all the different ex­
tinguishing agents in detail. The size 
and type of extinguishers most suitable 
for use in the home, motor car, and all 
classes of industrial and institutional 
risks are illustrated and described in 
detail. 
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Five good 
reasons why 
PEACOCK 

Staffless Brakes are best 

1- Braking Power 
At least three times as powerful as any ordinary type hand 
brake, the motorman's effort is most rapidly and effectively 
converted into braking power. 

2- Chain-winding Capacity 

3-

Ample space to wind up all the chain without jamming or 
binding. An excess of slack cannot put this brake out of 
commission. 

Platform Space 
Designed to occupy minimum platform space. It projects only 
six inches into ,the vestibule from the dash. This feature is 
especially valuable in view of the narrow entrance and exit 
facilities of the safety car. 

4- Simplicity of Operation 

5-

Motormen like the Peacock Staffiess-it is easy to understand, 
simple to operate and always dependable. 

Lowest Maintenance 
Repair bills are practically nil. The 
Peacock Staffiess Brake is so simple and 
so rugged that there is little or nothing 
needed to keep it in repair. · 

PEACOCK 

-STAFFLESS 

BRAKES 

National Brake Co., Inc. 
890 Ellicott Sq., Buffalo, N. Y. 

Canadian Repreaentati11e: 

Lyman Tube & Suppl:, Campany, Limited, Montreal, Canada 

H) 
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§or~. j,Sacon &, 'Wavis 
~ncor.porat~~ 

Jengineeri 
l UI Broadway, :-;,... York 

PHIi .A OF.I.PIH.\ rn,r,\fm "" '\° l'RA SCl!<('O 

STONE & WEBSTER 
lncorporat■d 

EXAMINATIONS REPORTS APPRAISALS 
, ON 

INDUSTRIAL AND PUBLIC SEAVICE PROPERTIES 

NEW YORK BOSTON CHICAGO 

SANDERSON&. PORTER 
ENGINEERS 

REPORTS, DESIGNS, CONSTRUCTION, llilANAGEMENl' 
HYDRO-ELECTRIC DEVELOPMU6ni 

RAILWAY, LIGHT and POWER PROPERTIES 
CHICAGO NEW YORK SAN f'RAICCISCO 

ALBERT S. RICHEY 
ELECTRIC RAILWAY ENGINEER 

WORCESTER, MASSACHUSETTS 

111.PORT■ .. AP'PRAISAL■ -RATll'S- OPERATION• a'l'RYICe 

J. ROWLAND BIBBINS 
Enginur-2301 Connecticut Ave., N. W. Washington, D.C. 

TRANSPORTATION SURVEYS 
Oreanized Traffic Relief and Tran.sit DeYelopment 
Co-ordiaatine Motor Traaaport, Railroad and City 
Pla1u1 Semce, Routine, Valuation. Ecoaomic Studie, 

EXPERIENCE IN 20 CITB8 

STEVENS & WOOD, INC. 
De1ign and Construction of Power Stations 
Railroad Electrification, Industrial Planu 

REPORTS AND APPRAISALS 
Jl'aMDfflWII trlld TIM11cl11, of UllllllN 9U '"''"'~ 

Mabonmr Baak Bldit, 120 Broadway 
Youne■town, 0. New York 

HEMPHILL & WEILS 
CONSUL TING ENGINEERS 

Gardoer F. Welh Albert W. Hemphill 
APPRAISALS 

INVESTIGATIONS COVERING 

Reorganization Management Operation Construction 
43 Cedar Street, New York City 

Dwight P. Robinson & Company 
h•corporat•d 

De1ign and Construction ol 
Elactric Railway■, Shop■, Power Statioru 
125 Eaat 46th Street, New York 

Cblcaao Younr■town Atlanta Phll■d•lphle 
Lo■ Anrele■ Montreal Rio d• Janein _ I 

The J. G. White 
Engineering Corporation 

Enrlneer-Con■tructor■ 

Oil Rol!norle1 and Pipe Linea, Bto.m and Water Power Plants, Tnnomla11An 
B111Atm1, Botela, J.pertmenu,. omce and lndu1trtal Bulldln.,, Rall,.dl. 

43 Excheage Place New York 

THE BEELER ORGANIZATION 
ltNGINEERB AND CONSULTANTS 

Traction-Traffic-Equipment-Power 
COORDINATION 01' SERVICE-IMPROVED OPERATION■ 

INCREA91t0 TAAl'l'IC-l'INANCIAL REPORT■ 

AP'PRAISALS-MANACEMl!'NT 

52 Vanderbilt Ave. New York City 

ENGELHARDT W. HOLST 
Coruulting £nginear 

Apprei■ela, Reporta, Ratea, Se"ice lnYeatisatioa, 
Studiea on Fiaaacial and Ph:,aicel Rehabilitation 

Reora-anization, Operation, Maaasement 

683 Atlantic Ave., Boaton, Mau. 

WALTER JACKSON 
Consultant on Fares and Motor Busea 

The Weeki:, Peaa-Differential Fare■ 
Ride Selliae 

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

DAY & ZIMMERMANN, INc. 
ENGINEERS 

DESIGN - CONSTRUCTION • REPORTS 
VALUATIONS • MANAGEMENT 

NEW YORK PHILADELPHIA CHICAGO 

JAMES E. ALLISON & CO. 
Consulting Engineers 

Specializing in Utility Rate Cases and 
Reports to Bankers and lnveston 

1017 Olive St., St. Louis, Mo. 

HUMAN ENGINEERING 
Railway Audit and Inspection Company, ln.c. 

Franklin Tru.t Building, Philadelphia 
Boaton New York l IIB.&NCID:8 l Baltimore Atlanta 
New Orle&IUI PlttabWTh ( I Chic"o St. Lou!■ 

KELLY, COOKE & COMPANY 

1411 BROADWAY 
NEWYOllK 

Engineers 

424 CHESTNUT STREET 
PHILADELPHIA 
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AMERICAN BRIDGE COMPANY 
EMPIRE BUILDING, 71 BROADWAY, NEW YORK 

Manufacturer• of Steel Structure& of all cla•.a, particulaTly 

BRIDGES AND BUILDINGS 
SALES OFFICES: 

NEW l'ORK, N. Y. . Empirt Bldg., 71 Broadway 
Philadtlphia, Pa., 

Widtntr Bldg., N. W. Cor. Chntnut and Juniptr Sts. 
Boston, lllau. 120 Franklin St. 
Baltimort, ,Md., 

Contintntal Bldg., Cor. Calvtrt and Baltimore Sts. 

PITTSBURGH, PA. • Frick Bldg., 440 Fifth Avt. 
Cincinnati, Ohio • Union Trust Bldg., 36 East 4th St. 
Cltf:tland, Ohio, 

Rocit/tlltr Bldg., 614 Suptrior Avt., If' nt 
Ddroit, lllich. Buchtr Avt. and M. C.R. R. 
CHICAGO, ILL. . • 208 South LaSallt St. 

St. Louis, Mo., Libtrty Ctntral Trust Bldg., 506 0/ivt St. 
Dtnvtr, Colo., First National Bani Bldg., 120 17th St. 
Salt Lake City,Utah, Walker Bani Bldg.,175 S.Main St. 
Duluth, Minn. Wolvin Bldg., 229-31 Wnt 1st St. 
Minneapolis, lllin11. 629 2nd St., S. E. 

Pacifi, Coast Rtprtuntative : 
U.·S. Stu/ Products Co., Pacific Co1ut D,pt. 

San Franciuo, C al.,Rialto Bldg., 116 N twM ontgomtry St. 
Portland, Ort. Stiling Bldg., 322 Adltr St. 
Stattlt, Wash. 4th Ave., So., Cor. Conn. St. 

Export Repreuntatwe: Unittd Statn Stul Products Co., 30 Churc/1 St., N. Y. 

JOE R. ONG 
Conaulting Tranaportation Engineer 

Speciolisin• in Tr•Ric l"robl•m• and in Method• t• 
lmprooe Serl1ice and /ncr•aa• 

ERiciency ol Operation 

PIQUA, OHIO 

THE P. EDWARD WISH SERVICE 
\0 Cbureh St. StrnC R•ll-y lruJNCti.n 131 Stale SI 
"EW YORK DETECTIVES BOSTON 

,.,._ WTIUDI' lbe 8'1•ml- for laf-U.. or 
prift,e, • .,~.,u- of &lie Eleetrla aa1.h,..7 

,.,_ ... a1• ..... .,, ... ,.._ 

ne Mott Succe■■ful Men ia the Electric Railway 

Iadu1uy read the 

ELECTRIC RAI,LWAY JOURNAL 

Enry Week 

C, B. BU!,llAN<lN 
Pnlld«II 

W. B. PRICS:. JR. 
IIN'1·•TrN1. 

BUCHANAN & LAYNG CORPORATION 
Er,tir,eeri•t 1111d Manattmnt, Cor,stractlo,i, 

Fiu11ei•l Reports, Tro{fie S•n1t:,1 
ar,J Eq,,ipmnt Mair,tt,iar,u 

BALTDIOSE 
U5 .. sllable 111,C. 

Phone: 
DanoTVllU 

NIIWYOU 
uwa11a..,_. 

Transmission Line and Special Crosaing 1 
Structurea, Catenary Bridges 

WRITE FOR OUK NEW DESCRIPTIVE CAT ALOC 

ARCHBOLD-BRADY CO. 
Encineen and Contractor• SYRACUSE, N. Y. 

A. L. DRUM & COMPANY 
Conaattl,,. ~ C•M~ ,:,,.1-• 

VALUATION AND FINANCIAL REPORTS 
RA TE STUDIE.5 FOR PRESENTATION TO PUBLIC SERVI~ 

COMMISSIONS 
CONSTRUCTION AND MANAGEMENT OF 

ELECTRIC RAILWAYS 
230 South CJ■rk Street 215 South Broad Slreet 

Chicafo. Ill. Philadelphia. r, 

Bureau of Commercial Economics, Inc. 
Industrial Engineers 

Organization • Methods • Layout and Facilities 
Public and Industrial Relations 

72 West Adam■ Street • CHlCAGO 
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Part of the fleet of 23 busses operated by the Penn­
sylvania-Ohio Coach Lines Cornpany,ofY oungstown, 
Ohio, in interurban service. General Cords arc 
used exclusively. 

Five of a fleet of 50 dry-type busses operated by the P. & 0. Coach Lines Company, 
in Youngstown and Warren, Ohio, and New Castle, Pa. All on General Cords. 

P. & 0. Coach Line Busses 
Ride on General Cords 

Two fleets, totaling 73 busses, 100% General Cord equipped. "No annoy• 
ance or bother from the tire question," writes R. N. Graham, Manager. 

Nearly two years' experience with General Cords 
on two separate fleets have proved to the owners 
of the Pennsylvania-Ohio Coach Lines Company, 
of Youngstown, Ohio, that 100% General Cord 
equipment assures the lowest possible tire cost• 
per-mile. 

This company operates 50 city-type busses at 
Youngstown and Warren, Ohio, and New Castle, 
Pa., and 23 De Luxe busses on its interurban 
routes. Both fleets ride on General Cords exclu­
sively. These paragraphs, from a letter by Mr. 
R. N. Graham, tell why: 

"Our service is remarkably free from inter­
ruptions. We have no annoyance or bother 
from the tire question. The mileages we are 
receiving from individual tires are more than 
our original estimates. 

"After nearly two years' experience, I have no 
hesitation in unqualifiedly recommending the 
General Cord for coach, stage and bus service, 
and no hesitation in recommending The General 
Tire and Rubber Company in responsibility, 
efficiency and keen co-operation in everything 
that tends to render automotive transportation 
successful." 
Riding on less inflation-and with less internal 
wear- the General Cord cushions the bus against 
jolts and jars, assuring more comfortable trans­
portation and fewer lay-ups for costly repairs. 

In addition, General's unusually low rolling­
resistance assures a tremendous saving in 
power and gasoline consumption. 
Ask any fleet operator who standardizes on 
Generals. 

-110,,• a lon11 wa:, 
lo mal<., friend, 

)he 
GENERAL 

CORD. 
BUILT IN AKRON, OHIO, BY THE GENERAL TIRE AND RUBBER COMPANY 
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Built for long life in ordinary service, they incorporate our pioneer 
experience -in the building of every type of street railway car. No 
detail has been overlooked which would give greater comfort while 
losing nothin~ in practical "workworthiness.'' 

The illustration shows a 29 passenger steel body recently built for the 
Houston Electric Company. 

St. Louis "Ever-wear" steel bodies are built for street railway com­
panies and conform to the most exacting standards of good railway 
practise~not having the limitations of bodies built without experi­
ence because of the rapid expansion of the Bus Body Industry. 

Consult us on your specific requirements. ,ve'll be glad to advise 
and give quotations. Details sent on request. 

St. La\JiS Car Company 
St. Lo'-lis, Mo. 
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Six· 
Point· 
Service-

0 

I 
absorbs impact 
at rail joints 

II 
water-seals 
road-bed and 
ties 

III 
allows for con­
tr action and 
expansion. 

u T L A 
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VITRIFIED 
phalt-filled, is ~he only 

surfacing material which 
withstands impact and ab­
rasion indefinitely, water­
seals your road- bed and is 
easily removable for track 
repairs with 100% salvage. 

brick, as-

VITRIFIED 

ric,~~ 
PAVEMENTS 

s T T H E B 
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IV 
resists heaviest 
traffic 

V 
is easily re­
movable for 
track repairs 

VI 
practically 
100% salvage 
value 

0 N D s 
NATIONAL PAVING BRICK MANUFACTl.'RERS ASSOCIATION, ENGINEERS BLDG. CLEVELAND, OHIO 

Alton Brick Company 
Alton. Ill. 

Blnihamton Brick Compaoy 
Bingb:amtoo. N. Y. 

Central Clay Producta Co. 
(Di•trihutors MACK Pnlnz Brick) 

WiJk~•Barrc. Pa. 
Cleveland Brick & Clay Company 

Cleveland. Ohio 
Clydesdale Brick & Stone Co. 

Pittsburgh, Pa. 
CoffcYVillc Vitrified Brick & Tile Co. 

Coffeyville. Kans. 
Collinwood Shale Brick Company 

Cleveland, Ohio 
Francia Vitrie Brick Company 

Boynton, Okla. 

Georgia Vitrified Brick & Clay Co. 
Augusta. Ga. 

Glob~ Brick Company 
Ea•t Liverpool, Ohio 

Hi!1ylvania Coat Co. 
Columbus, Oblo 

Hockina Valley Brick Company 
Columbus, Ohio 

Jodcpendcnce Paving Brick Co. 
1 ndcpendcoce. Kana. 

Metropolis Paving Brick Co. 
Pittsbura, Kansas 

Metropolitan PaYina Brick Co. 
Canton, Ohio 

Mineral Well• Pavinir Brick Co. 
Mineral WC"lle, Tcxaa 

Ji.fobt-rly PavfnR' Brick Com!}aoy 
Mobcriy,Mo. 

MurphY9boro Paving Brick Co. 
M nrphY!boro, Ill. 

Nehmnvillc Brick Co. 
Nelsonville. Oblo 

Peebles Paving Brick Company 
Portsmouth_, Ohio 

Purington Paving Brick Company 
Galeobur2, Ill. 

Southern Clay Mfg. Company 
Chattanoop, Tenn. 

Springfield Paving Brick Compaoy 
Springfield, 111. 

Sterling Brick Company 
Olean, N. Y. 

Stttator Clay Mfe. Company 
Streator, Ill. 

Tbomton Fire Brick Co. 
Clarksbnrg, W. Va. 

TbuT~r Brick Compaoy 
Ft. Wonb. Texas 

Toronto Fire Clay Compaoy 
Toronto. Ohio 

Trinidad Brick & Tile Company 
Trinidad, Colo. 

Veedersburg Paver Company 
Vecdenbnra-. Iod. 

Western Sbalc Products Compaoy 
Fort Scott, Kam. 

Westport Paving Brick Company 
Baltimore, Md. 
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Chica&'o, North Sh.ore, 
Mll,.·aukee R. R. 

ELECTRIC RAILWAY JOURNAL 

Hudson Valley Ry. Co. 

A few outstanding examples 
of the many high-class roads 

• using 

Portland-Lewiston 
Interurban 

Jr 
MILLER TROLLEY SHOES 

KnoxvlUc R.r.& Lt,Co. 

(Patented ) 

Well-known leading roads, noted for efficient 
and economical management, use Miller 
Trolley Shoes. There are dozens of them, all 
over the country, from Coast to Coast. 

:\1iller Trolley Shoes have long since passed 
the trial stage on these roads. They have 
been "standard equipme11t" for five or more 
years. 

Any equipment of such standing is worthy of 
your most earnest consideration. There's 
economy in it for you. 

Miller Trolley Shoe Co. 
Boston-21, Mass. 

Paclfic-Northwe•t TracUon Co. 

25 
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a 
Under a Lon 

Bui !ding a house on sand has never been considered the best 
practice. Sealing up a temporary track with more or less 
permanent paving, is hardly any better. 

The troubles in store for those who arc guilty of this type 
of track construction need not be enumerated. They will be 
manifest soon enough. 

Surely, the logical thing to do ·is to put a permanent track 
beneath a permanent pavement. 

Dayton Resilient Tics imbeddcd in concrete make as nearly 
permanent track construction as it is humanly possible to build 
at this time. The resilient feature not only reduces upkeep 
on rolling stock, but prevents disintegration of the concrete 
foundation also. 
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ived Pavement? 

The Dayton Resilient Tie is 
the one practicable solution of 
the problem of how to make 
the track as durable as the 
paving. 

The Dayton 
Mechanical Tie Co. 

707 Commercial Building, Dayton, Ohio 
C onodiolf Re prese11tolive: 

L)·mAn Tuhe end Supply C:o., Ltd., ~fontreal, Quebec 

27 
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"SHEL Y" 
__ S,EAMLESS STEEL __ 

TROLLEY. -POLES 
Reinforced where reinforce­

ment is needed, without 
adding superfluous 

weight or sacrific­
ing resiliency. 

THE standard "SHELBY" Poles 
are made from 13 gage material, 

as years of practical experience have 
shown that a lighter gage may fail by 
local injuries, and a heavier gage 
simply adds to the weight of the pole 
without increasing its strength to a 
corresponding extent. The theoretical 
requirement for a pole of minimum 
weight points out a method for in­
creasing the strength of the pole with­
out a proportionate increase in the 
weight. This method consists of the 
use of a reinforcement at the base end 
and on the inside of the 13 gage 
member. 

These poles are made by improved 
methods of manufacture, particularly 
in the method of inserting the rein­
forcement. The reinforcement is 
integral with the body of the pole, 
which adds materially to its efficiency. 

A•k lor Booklet-The "SHELBY" Seam• 
leu Cold Drawn Steel Trolley Pole. 

NATIONAL TUBE COMPANY, PITTSBURGH, PA. 
GENERAL SALES OFFICES: FRICK BUILDING 

DISTRICT SALES OFFICES 
Atlanta Boston Chicaco Denyer Detroit New Orleans New York Salt Lake City Philadelphia Pittaburzb St. Loui1 St. Pnl 

Pacilio Coaat Repreoentativea: U. S. Steel Products Co. San Francisco Loo An1ele1 Portland Seattle 
E:,;port Repre1entatire1: U. S, Steel Product, Co. New York City 
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SPAIN Says: 

T . S. 9· 
oncepci6n y a gunas ~n a m a 

Material movil.-Muy importante, tanto como necesaria, 
ha sido la renovaci6n de eiezas, mereciendo eseecial menci6n. 
el importi~te ~u;ini~tr~ hecho por los Talleres ci~j beusto de 
J?i~z~s para los Jrucks; los engranes, pin.ones de acero especial 
de la mas acreditad_f:1 .piarca. en el muhdo: «Tool steel>· . 

e ~o.bre de la casa alemaria Orenstein . 

Translation "Very important and necessary has been 
the purchase of repair parts and we make special ref­
erence to the gears and pinions of the most famous 
make in the world, the "Tool Steel." 

A large company in Spain, in its annual report to stock­
holders, commenting on its financial showing and good 
management, includes the above paragraph. 

Tool Steel Gear and Pinion Co. 
Cincinnati, Ohio 

29 
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< .. . ,. 

·~ o1ti~ S~C'(' 
A nation-w-ide 
organization 
building and 
sustaining ·car 
card advertising 
space values 

I 
,... ~ 

r;~i 

l 
,, 

efi\-', ~J!~·; .1,. , · ')_:, 
~ ~ I: ~ f; ( ' -iif " I• I f J .H \, 
I I :o-. . 1 ,1~1H! 

t rt!I uiu,' 
~ ,rlf/11/r 

I'. . . ~: 
,.,~-t,., - :•~•ll = ' ==::e:· ~~~ ~.,.;;~ 

Barron G. Collier, Inc. 
Candler Bldg. 

New York 
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TT will be to your advantage to use only Standard Oil 
l Company (Indiana) Oils and Greases to lubricate 

' each machine and bearing throughout your entire 
plant. From this one source you can obtain every kind 
and grade of lubricant you need for their proper lubri, 
cation and in any quantity. 

These lubricants are made from crude oils selected 
especially because of their superior lubricating qualities. 
The experience of more than thirty years of oil refining 
and the thought of many of the foremost lubrication 
engineers in the country enter into the refining of these 
crude oils and into the production of the line of Stan, 
dard Oils and Greases. 

They are made to meet the exacting lubrication re, 
quirements of every kind of machine. The right Stan, 
dard lubricant, used in the right place, will bring about 
greatly improved operating conditions and effect impor, 
tant economies. They will assuredly reduce loss of 
power by greatly reducing friction. 

Standard Oils and Greases 
are of highest quality and absolute uniformity. Each is 
made to meet exactly some specific lubricating need and 
when the proper lubricant is selected and properly used, 
it renders the fullest measure of satisfaction and service. 

To be absolutely certain that the most economical 
lubricants will be used, we have placed at your service 
our staff of lubricating engineers. One of these engi­
neers will help you in every way possible at any time 
you may call. Their technical knowledge of lubricants 
and lubricating problems and their broad practical ex, 
pcrience enables them to render a service of inestimable 
value to you. No charge is made for this service. 

A 'phone call or ktter to our near~st branch will get results 

STANDARD OIL COMPANY 
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You 

STAG 
BRAND 

MANGANESE 
BRAKE PINS 

They are Boyerized 

• 

ion---

YERIZE 
Looking over the Injuries and Dam­
ages figures of the big fellows, we see 
that it runs anywhere from 3 to 7 per 
cent of the gross income. Means as 
much as $3.00 per every 1000 passen­
gers carried. 

It's not the platform and step accident 
any more that makes the biggest hole 
in the I. & D. pocketbook; it's the run­
down, the collision, the bump into 
valuable property and still more 
valuable humanity. 

Boyerized brake-rigging cuts that 
kind of accident down. Stands to 
reason that it must, because Boyerized 
brake-pins and bushings wear ever so 
much longer than any other kind you 
get-and the longer they wear the less 
chance they give to the brake-rigging 
troubles that put your cars beyond 
control. 

Let us quote on your requirements. 

BEMIS CAR TRUCK COMP ANY 
Electric Railway Supplies 

Springfield, Mass. 
REPRF.SE:STATIYES: 

Economy Electrie Devices Co .. Old Colony Bldg .• Chicago, Ill. W. F. McKenney, 54 FiM!t Street, Portland, Oregon. 
F. F. Bodler, 903 Monadnock Bldg., San Francisco. Cal. J. H. Denton, 1328 Broadway, New York City, N. Y. 

A. W, Arlin, 772 Pacific Electric Bldg., Los Angeles, Cal. 
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RAILWAY 
DURABLE BODY 

VARNISH 

Standard Varnishes and Colors-
for transportation service-

For many years the name Beckwith-Chandler has stood for the high­
est quality finishes for steam and electric railway cars. The durabil­
ity of these products under severe operating and climatic conditions 
has been proved by the experience of many of the leading railroads 
of the country. • 

There are specific Beckwith-Chandler products for every part of the 
car-exterior, interior, roof, headlining, cane seats, floor and trucks. 

We can supply finishes in the flat color and varnish systems, enamel 
systems or color varnish systems. 

NEOLITE-the new Pyroxylin 6ni1h i1 
another Beckwith-Chandler development. 
Make Beckwith-Chandler producta your 
paint 1hop 1tandard. 

BECKWITH-CHANDLER COMP ANY 
Manulactu~r• of Highnt Gratlf! Varni•h.,• 

320 Fifth Avenue, New York, N. Y. 203 Emmett St., Newark, N. J. 
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Ask the Power Plant Man­
He'll tell you! 

That even perfect rolling stock won't run un1ess 
backed up by rea) service from the Po,ver P1ant. 

If the turbines stop, the power stops. A faulty recipro­
cating engine will cause all kinds of trouble. 

Yes, the Power Plant must operate perfectly. And this 
requires the best in Power Plant Lubrication. 

Texaco Turbine Oils, Texaco Engine Oils, Texaco Steam 
Cylinder Oils, Texaco Greases-these products are insuring 
to many electric railway companies superior Power Plant 
Service. 

\Vhat Texaco Lubricants have accomplished for others in 
Power Plant lubrication, they will accomplish for you­
efficiencr and economy. 

Provide your Power Plant with Texaco Lubricants-and 
see the difference! 

There is a Texaco Lubricaut for Every Purpose. 

THE TEXAS CO 
DEPT· R:J• 17 BATIERY PIACE •N 

HOUST 
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Thia ia atation CCH broadcaatine direct 
from our hctory at Albany. Our talk to­
day ia on the pertinent aubject of up-to­
date heater regulation. 

Consolidated Visible Thermostats 

WATCH DOGS of current consumption 
and guard-ians of passenger comfort, 

these little devices arc now recognized as one 
of the most forward steps in the moderniza­
tion of electric railway practices. 

By means of the thermostat principle, they 
turn heating current on and off automatically, 
maintaining the car at any pre-determined 
temperature. 

Furthermore-being enclosed in a crystal­
clear heavy glass casing, Consolidated Visible 
T hermostats are fool-proof and tamper-proof, 
and show at a glance that they are working. 

\Vastc of current, overheating cars, is entirely 

eliminated. No attention necessary from plat­
form men. 

Consolidated Electric Car Heaters (26 differ­
ent types of Consolidated Electric Car Heat­
ers have been inspected and approved by the 
Under writers Laboratories maintained by 
the National Board of Fire Underwriters) in 
connection wjth Consolidated Visible Thermo­
static Control, afford a most economical 
system of car heating. 

Station CCH now signing off until next week 
when another interesting program will be 
broadcast. 

Good day! 

New York 

CONSOLIDATED CAR HEATING COMPANY 
ALBANY, N. Y. 
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More-Jones quality products have 
for years effectively demo1:1strated 
the skill of manufacture behind them 

For the sake of your service, your 
investment, and your interests, 
why not come to More-Jones for 
these products that have a definite 
standard of quality. More-Jones 
have successfully developed certain 
features in their products that have 
proven their great worth in the test • 
of service and time. 

More-Jones Brass & Metal 
Company 

St. Louis, Mo. 

M-J Armature Babbitt 

Accepted aLandard for rail· 
way armaLure bearlnp. 
Scientifically compounded of 
pure new \In, copper, anll­
mony and metalllo nlck~l­
no lead. Laats much longer 
and r;uarenteed m o e L 
economical. "Tiger" Bronze Axle and 

Armature Bearings 

Their exceptlonnl tough ness and 
high anti-frictional qualltlce In• 
eure grent atrenc-th and slow, 
even rate of wear. 

M-J Luhricated and V-K Oilless 
Trolley Wheeh and Non-

Arcing Harps 

The pure, new metal u sed In the 
wheel• Is exceedlng-ly tough, yet 
doro not rrind away tho melt I of 
tho wire. Perfect lubrication Is ac­
~•mplfehcd In the V-IC automntlc,illy. 

i\lORE·JONES 
QUALITY PRODUCTS 
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ORANGEBURG 
FIBRE CONDUIT 

- for thirty years the most 
reliable form of underground 
duct line construction. 

JOHNS·MANvlLLE 
Sole Selling Agent for 

The Fibre Conduit Company, Orangeburg, N. Y. 
JOHNS-MANVILLE, Inc. 

292 Madlaon Avenue, at 4ht Slreet, New York Cll1 
Branch,- In 62 lAr11• Cit/•• 

For Canada CANADIAN JOHNS-MANVILLE CO., Ltd., Toronlo 

A clear 
practical 
manual 

on 
Substation 
Operation --

---- Just 
Published 

For the beginner, helper, assistant operator and operator who 
wants the complete facts on substation operation in a clear, 
practical, non-technical way, there is no better book 1hao-

KURTZ'S 

- SUBSTATION OPERATION 
By E d win Kurlz 

~:~•l~. ~r!~·::c, orF.J:;::i1:•c~1ll~:•n:;~1niiah~°"Com~1:~;. Colleae. rormer~ 
26t pnce,,, 6\h8, $'?.110 net, po•IPllld, 

In thl1 book tho prtncivle ■ and mPtholli1 or 1uhstallon operaUon are n ptalneJ. 
plainly and thorouchly. Wlt.h a lltl1e 1tudy and appltcallon or the prlncJpJea 
outlined to the rndu'a dally wort. he 1hould be able LO l,(1Ju1 r& 1 knowlPdta 
antl unde,ttAntlJnc or the rundamenLnb ot o:,eratlnc OA·orlt In a abort Ume. 
whlch otherwJte ml1ht take months an<l pert111>1 1•ra to acquln. 

Every phase of substa t ion operation from 
layout to keeping records 

Is covered In th is complete, handy, reference book. 

It a lma to rlYe the bt-alnnM and also lha uoerlenced operator a f.borouab 
lmowledce aod undentAndlnc or 

-the fundamental prJnclp!u of aubttatlon pradlce 
-the methow ol Ol)<Tltlon 
-the rirooer u,e and care or ooeraton• aareu equlpmeo1. 
-lhe we made or 1t1tton rudln11 and recorda and ot bow operatlfla reau!ll 

are ealculaleid from them 
--1t1Uon t11out and wtrln~ 
-the tunct10111 and operaUna: procedure or machine a.net auxlllat'J' aripantua 

Th• la1l chanter of thh book thll 48 I QUe■llona med b7 lls ronretentau .. 
power como.anlee to df'termJna wh!ther a mao la qaallfted to opente • aub~ 
at.atlon aod whtther aucb an operator Ja entitled to promotion. Tbla chapter 
alooa la well worth the ,mall eo■ I or the book. 

See thi1 practical book for 10 daya F REE. 
Ju,t clip and 1end in the coupon I McGRAW=HILL I 

id I IIP®••~t-ilt•1:B•X!l:t•1: 
llltGraw-llltt nook Co .. Jae., 370 8nent h Anncw, :Srw York , 

You may aend me on II d111• •PPf'Of•l Kurti"a f;ubaLatlon Or,natlcm. II.II Mt. 
l)Ollp&ld. I aartt IO remit lo< lhe boo!< 1W IO ttlum II l)Ollp&ld wllllln lt 
da.11 or rf'ffl pt. 

Shrned ••••••• • • ••••. • • • , ••••••.•••..•.•.••.••••. • •••.•••. •• • •• , • , 

Addtwu • • • ••••••••••••••••••• , ............................ , ••••• • 

Offlrlal Poalllan ............. , , ••••• , • , , • , ......................... , 

Naraa ol Con1pen1 • ••• • •••••••••••••••••••••••••••••••••••••••••• •• • 
(Boob MIil .., approul to Nl&ll l"fthaMn la U. a. aJ>d Caaacla oal1. I 

Kl · IT•U 

I 

........................................................................................... __. ....... 
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The H-W "Tourease" 
A Bus-seat Sensation 

IN the design and construction of the 
new H-W "Tourease," ninety-nine 

years of seat-building experience has been 
centered. Here is a real bus-seat achieve­
ment. 
Backa are either 19 or 22 Inches hlgh, dttlp,ed 
to allow ample knee room without _,jice •/ 
•IWl"I Jepd,. Cushions ·are extra wide and 
deep, of double spring construction - "com­
fy" spring• over wire-top spring work. As 
easy as an oventulfed chair. The on~plece 
framea are unusually sturdy. Pedestal ends 
have wide-Ranged floor caatlng• with double 
aupportin& arms wdded to full lnigth preaaed 
steel cuahlon and beck aupporu. 

Wnether or not your "length of haul" 
demands these extremes of passenger 
comfort, the complete H-W line is 
certain to contain the seat best suited 
to your needs. Freely consult our 
passenger-seating experts on your 
particular requirements. 

HEYWOOD-WAKEFIELD 
HEYWOOO,WAKEFIEl.O CO. 

1359 RaU.,ay Euhanac. Duildina., Chla10, UL 
IIEYWOOO.WAKEFIELO CO, 

S16 W • .l.fth St.. Nrw York 
HEYWOOO.WAKEFIELO CO, 
l.fonadnock Blda:-. Saa Funcbco 

P. N. CRICC 
630 Loulolana A••·• Wsahlnaton, D. C. 

nm C. F. COTTER SUPPLY CO. 
Hou.non. Tez • 

TI-16 RAIL WAY AND POWER ENGINEERING CORP'N 
Montreal and Toronto. C.nMla 

SLEET CUTTING 
DEVICES 

Nuttall Sleet Wheels re­
place the standard trol­
ley wheels and effisiently 
clean sleet coated wires 

Nuttall Sleet Scrapers hook 
over the trolley wheel - can 
be attached instantly. and 
dean the wire thoroughly. 
Don't wait for a sleet storm­
order today. 

R.DNUTTALL COMPANY 
PITTSBURGH t) PENNSYLVANIA 

All Wutinghouoe El~ctric & Mfg. Co. 
District Office• are Sale• Repr~untativea 
in th,. Unit•d Stat•• for the Nuttall El•c­
tric Railway and Mine Haulage Products. 
In Canada: Lyman Tub .. & Supply Co., 
Ltd., Montreal and Toronto. 
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TRADE 

SLEET WHEEL 
Cat. No. 18846 

SLEET CUTTER 
Car. No. 18847 

Order Your 
Sleet Cutters, NOW 
\Ve can ship practically any quantity of Sleet 
\Vheels or Cutters you may want, direct from 
stock. 

But why wait until the last minute? The time 
to put on Sleet \Vhecls and Cutters is when the 
wire is thick with ice-and that might be any 
day, now. 

Look over your stock and see if you have enough 
Cutters to take care of your needs, should a 
sudden sleet storm arrive. 

Estimate what you want now, to sec you through 
and write for quotations on vour full winter's 
supply. · 

Albert & J.M. Anderson Mfg. Co., 289-305 A St .. Boston, Mass. 
New York-135 Broadway 
Chicago-I0S South Dearborn St. 

Philadelphia-429 Real Estate Trust Bide. 
London, E. C. 2, England 

Baldwin Improved Motor Trucks 
For Japanese Electric Railways 

Built for Okazaki Electric Tramway Co .• Ltd. 
Gauge. 3 ft. 6 in. Center pin load, 30.000 lb. 
Wheel base. 78 in. Wheels. diameter. 34 in. 

A MONG recent orders received from 
f-\ Japanese Electric Railways for 
Baldwin Electric Motor Trucks, was one 
from the Okazaki Electric Tramway Co., 
Ltd., which operates a line in Aichi Pre-

fecture, between Kasei and Higashi Arako. 
The Trucks ordered were of our "A" 
type, with two double equalizing beams, 
angle iron end frames and inside hung 
motors. 

Baldwin Trucks of this type meet the most severe conditions of high speed inter­
urban and atree1 rai: way service. Catalogs and full information upon request. 

THE BALDWIN LOCOMOTIVE WORKS 
PHILADELPHIA, U. S. A. Cable Address, "Baldwin, Philadelphia" 

1371 
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§ I 

I Chillingworth One Piece Gear Case I 
; Made from deep drawn open hearth steel I 

40% lighter and more durable than malleable iron cases ! 
~ 
§ 

I 
E 
~ 
g 

I 
~ = ; 

i Built for Service I 
I Chillingworth Manufacturing Co. I 
i J ersey City, N. J. ! 
I Sold in Canada by Railway & Power Engineerinr Sold in England by Croyden Enrineerinr Co., Ltd., ;== 

~ Corp., Toronto, Montreal, Winnipeg. Croyden. 
§ E 
ii1111111111111111111111111111111111111n1111111111111111111111m1111111111mn1111n1111111111111111111111111m1111111111m11111111111111111111111111111111111nnmm11m11111111m111111111111111111111111111111111111111111111111111111111111111111111mm111111111111111111111111111111111111111111111111111111111111111111111ur, 

-an 

N-A-C-H-0-D 
SPELLS SAFETY "II •]IETTER be safe than sorry." And it's 

I much cheaper also. One serious acci-
dent may entail more loss in settling 

damage claims, than an entire signal instal­
lation. 
Nachod Automatic Block Signals are extremely simple to 

d install, to operate and to maintain. They are controlled 
OD from overhead contactors and give duplicate indications 

NACH of lights and disks, visible day or night, under any kind 
HEADWAY of weather conditions. 

RECORDERS ---an efficient check on actual headways 
Schedules may be ideal for the traffic requirements, but it's the 
actual spacing and timing of cars on the road that counts with 
the public. With Nachod Headway Recorders, you secure actual 
)perating data, 24 hours a day, at any points on your lines. 

Know what your can are d oing 

Nachod Signal Company, Inc. 
Louisville, Kentucky 
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Speed up your 1925 road jobs by put· 
ting compressed air on your payroll. 

In rock drilling of every kind; in 
tearing up pavement or tearing down 
existing structures; in digging clay or 
frozen ground, and in light hoisting 
tasks, you can save days and weeks by 
utilizing Sullivan Air Power Equip­
ment. 

Sullivan Portable Compressors arc built 

in 3 types, for gasoline engine, electric 
motor, and tractor drive. 

Gasoline types arc direct connected to 
Buda. 4-cylinder, 4-cycle engines. Stan­
dard trucks have steel wheels, but trailer­
type trucks with spring suspension and 
rubber tires may be had; also skid 
mountings. 

Capacities, 100 cu. ft. and upward. Dis­
tinguished by power economy, and ex­
cellent wearing qualities, embodying the 
experience of 15 years in building port­
able air compressors. 

''You can 
do it 
Quicker 
with 
Air'' 

That's the title of our 

new booklet on Portable 

Compressor Jobs. 

Send lor your copy 

today 

Sullivan Mach'y Co. 
150 So. Michi&an Ave. 

Chicago 

Your Passengers Will Enjoy Their Ride On 

Li9l,t11t 
Wtight 
Stationar, 
Stnl Stal 

New York 
30 Church SL 

Hale-Kilburn Seats 

Chicago 
McCormick Bldg. 

Especially Designed for 
One Man Safety Cars 

Lightest 

Strongest 

Simplest 

Neatest 

No higher in price than others 
Write /or particulars 

Hale-Kilburn Company 
PHILADELPHIA 

Richmond 
Mutual Bldg. 

Atlanta 
Candler Bldg. 

San Franci,co 
903 Monadnock Bldg. 

Loi Angele• 
320 S. Pedro St. 

41 
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rA;~w;1d_ .. _ .... _ .. 1 
!Rail 
= 

I Bonds 
AND ALL OTHER TYPES 

Descriptive Catalogue Furnished 

I American Steel & Wire I 
t;3:,k Company 1_-==-

Clll!Trland 
PllhLJlih 
Dem 1·r ! 
C. S. Steel Product1 Co. i 
1!10 F:andsco Loo .,nut.. ForU1od Seoltll ~ 

e g 
f.m111mmm11111111111111111111111111111111111111111111111111111111111111111111111nnmm11mm1111111nnnnra11111mmum111111111m1111mmni 

!flllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllUIIIIIIIIIIIIIIIIIIIIJIIIIIIIJIIIRIIIIIJIIIIIIUIIIIIIIIU'4 

;_! STANDARD I 
= Underground Cable Company ~ 
~ ~ = Electric Wires and Cables of Quality = i Branch Ofliu:1: I 
§ 800100 Philadelphia Pitubu'Ih St. Loui1 New York iii 
j Waabinarton Chicaao Detroit San Fraociaco E 
~1111111111111111n11111111111111m1111111111111111111111111111111111111111m111111111111111n111111111111111u111111m111111111m11111111nm11~m111numl 

u1u111111111111111111111111111111111111111111111n11111111111111111111111111111111111111111111111111m111111n11111111111u11111111111111111111u1111n11auNt~ 

RE 
E AMERICAN 

l 
I 

....... 11JJl1llllllltllllHllllllllflllllfflllllllllllllllllllNJIIIRIIINIIIIIUllll..-...amum11111111Nlllllllll&HlllllllllllltllUIIIIURllff~ 

U. S. ELECTRIC ~ 
AUTOMATIC SIGNAL ~ 
for ainirle track block ■ienal protection I 
United States Electric Signal Co. I 

f Weot Newton, Mau. ~ 
.dllllHIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIITIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHRIIIRIIIIIITlllllllfflllllllllllllllllllllllllllllllllllllllllllllllllllllii 

p11111m111111111111111111111111111m11111u1111111m11n111n1111111111111t11111111111111111111111111111111111111111111111111111NIIJIIIIIIIIIIIJllllllllffl';. 

i Shaw Lightning Arresters I 
I S••::~:; ~~==~ i I 150 Coit St., Irvington, Newark, N. J. I 

.Alllllllllllflnntm11n1111111n11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111p11111111111111Fc 

r"A;;::lllllllllllllllllllllllllllllllllllllllllllllllllllllllllls;·~~""io~~~"""I 
= --------- for our new Publication 

on 

SAFETY 
and 

EFFICIENCY 
in Electric Railway 

Signals and 
Crossing Bells 

j ;-~l!l!!~r,r~,.- American Insulating 

I A 5.21 Huntingdon St., Phila~:i:~:~~~o., Inc. 
~IIIIIIIIIIIJIIIIIIIKIIRINlllllllltnlllKIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIQIHffllllllntlllllfllllllllllllllllllllllllllllllfllllllllllllllllt1tllllllllllllll~ 

gtHIUlllhlURIIIIIIINIIIIINIII-IIHIIIIHIUUIUIIIUIHlllllllllNIIIIUUIIHIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHlllllllltllllllllllllmtlll' 

I PEIRCE I 
Railway Feeder Pins 

5 A at.ronr Forred Steel Pin delllrned tor hen7 d11l7. 
Their low Clltll pennl ta their ooe oTer the en Uni c 

-
I IJ'lllem. _I 
= HUBBARD & COMP ANY ,. i PITTSBURGH CHICAGO I 
.allllffllllmtmlfffllllHIIIIIIUllflllfllflllllRlfllllllllllllllllllllllllnU1111111m111111111n111n111111nrn1111m1111111n111111111111111111111HaNS 

im11111111111un1111n111111111111111111111111n111111111111111111111111111111111111111111111111111111111111111111u11111111111111•n•m•mmN11111-1 

:: ' 11 

I •••111••• I iii 11 i ELECTRICAL WIRES AND CABLES i 
~ John A. Roebling's Sons Company I 
iii Trenton, New Jeraey J-1707 E 
7drnnnn11u111111111001U11111111U1nrn1mn11m11111111111111111rn11111m1n11111111111111111111111111111111111111 1111111111111u1n111111111HnHnw: 

1
-.n1011n1•11u11111111111nnn•111111111111nu1111111111111111111111111111111111111111111111111111111u11111111111•111m11Ht11H1HtnHt11u1N11n11 

; Chapman i 
I Automatic Signals I 
i Charles N. Wood Co., Boston I 
I I 
6n111111nnmn111111111111111111HlllllllllltlllllllllllllllllnllllnlllllllllUHllltllllllllllllllllllflltlllllllllllllllnllllftttttfflKtrltllffllllHIUI 

:nm11111111111u111111111111111111111111111111111111111111111111111111111u111111111111111111111111111111111111111111111111111111111111111111111111111m11u111~ 

§ Ii 

I !:::::;;:;f ~~1~:~;:;::. 
i11mnn1111111mn1111111111m1111111111111mmnrun1111n111111111111111111111111111111111111111111nm111111m11111n111m11111m11111111111n11urlF. 
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SPECIALISTS 
in the 

Design and Manufacture 
of 

Standard- Insulated-and 
Compromise Rail Joints 

The Rail Joint Company 
61 Broadway, New York City 

I 

I 
i 

~ ---OllnHMIIIIIUIIIHIIIIHIIIIIIIHIUW11UhlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllUIIIIIIIIIIIIHlm,1Jlll'rf 

NtHIIAIUIIIIHIIJIWUIIIIHIIUhlUIIIIIUIIIIIIIIIIIUHIUlllllnJIIIIIHIJIIIIIIIIJIIIIIIIJIIIIIIJJIIIIIIIIIIIIIIIIIIIIIJIIIIJllllllllltlDII' 

High-i~~l Track I 
SWITCHES--.MATES-FROGS-CROSSINGS 

..... ~::~ r=~r~:~::"'.. l=== 

CONST RUCTION 

New York Switch & Crossing Co. i 
Hoboken, N. J . ~ 

' § -'lttlllllllllllllllllJIIIIIIJJJllllllllllllllhllllltllllllllllllllllllJIIIIIIJJIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIWIUi 

a1111111111111111111111111111111111111111111111111111111m1111111111111111111n11111111111111111Hntn111111nmn11111H1tU11111111111nu1111111111n11111111" 

I = e 

i 
i· 

I 
I 

; 

The Principle that establisl,ed 
solderless con11ectors as good 
engi11eerit1g. 

The more contacL nurface you set In a 
connection-the better the Joint. 

Because the tapered olcevo of the Dossert 
Connector g-avc eog-lneers a mean• for eecurlnir 
Jarg-c contact area held permanent)y tight­
tho aoldcrleaa connector Idea met with favor. 

Today It la atandard practice. 

:;=,111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111R 

r-muumHHUJIIIIUUIJJIIIIIIIIIIIUllllllllllllUIIIIIIIIIIIIWIIIIIIIIIIIIIUUIJIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIUIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIJIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIUIIIIIIIIIIIIIIIIIIN~ 

i THE BABCOCK & WILCOX COMPANY i 
~ 85 LIBERTY STREET, NE,V YORK ~ 
~ ~ ~ Builders since 1868 of Makers of Steam Superheaters i 
§ Wat er Tube Boilers ~-q~ since 1898 and of Chain Grate ~ 
= = ~ of continuing reliability Stokers s inc e 18 93 i 
i BRANCH OFFICES BRANCH OFFICES § 
! E 
= BOSTON, 49 Federal Street DETROtT, Ford Building = 
~ PHILADELPHfA, Packard Building NEW ORLEANS, 621-5 Baronne Street ~ 
= PITTSBURGH, Farmers Deposit .Bank l3ulldln11: HOUSTON, T!cxAB, Southern Paclftc Bulldln11: : 
5 CLZVELAND. Guardian Bulldln11: DENVER, 435 Seventeenth Street § 
5 CHICAOO, Marquette Building SALT LAKE CITY, 405-6 Kearns Building § 
E===_: CINCINNATI, Traction Bulldln11: WORKS SAN FRANCISCO, Sheldon Building ~=§ 

ATLANTA, Candler Building Los AN0mLES.L 404-& Central Building 
PHOENIX, ARIZ.L Heard Building Bayonne, N.J. SEATTLE, L. <.;. Smith Building 

i DALLAS, TEx., zOOl Magnolia Building Barberton, Ohio HAVANA, Cua.t., Calle de Agular 104 ii 
- HONOLULU, H. T .• Ca■tle & Cooke BulldlnE SAN JUAN, PORTO RICO, Royal Bank Bulldlnc !I I PORTLAND. On., 805 Guco Bulldlnc ~ 
iflfft111u1111111111111um111111111111n1111n111111111111n11u1111111111111111u111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m1tm1111H1nn111111111n111u1mn1NBi 

:;!UUlllllffllllllllllHIIIUIIIIIIIIIUIIIIUUHIIIIUIIIIIIIIIIIIIIIIIIUllllllllllllllllllllllllllllllllllllllllllllllllllflllllllllllllllllllllllllllllllllll'a 

~ I ~ 
Cambria Forged Steel 

Electric Car Axles 
To Meet Most Rigid Specifications 

Other produclA far the electrical field lncludu wheel,, ■rmatura 
■hafts. rail•, •pike■, track wark, 1plice hara, bolt■, tie plata•, 

i ii~¥~~i~E·~~~ 
·.......annnnnJ1ttHtHIIIIIIIHfffHHIIHIHHUIIIIIIJIIIIIIIHUlntlltnHIIUAtmllllHm11t11r1111n1111111mnmn1111n11u111m111- 11 

~IIIIIIIIIIIHon11111111111111111111111n11111111111n11111•1111111111111u11111111111111111H1tllllllllUIIIIIIIIIINfllllllllJIIIIIUIUIIIIIUUIIIIIIIAU11 

I Lorain Special T rackwork ; 
= G. d R ·1 1 I 1r er aJ s I 
I Electrically Welded Joint• I 
I THE LORAIN STEEL COMPANY !I 

Jobn■town, Pa. 
Sol .. Ollie .. , 

Atlaat■ Chlcaca Cln■laad Nrw Y■rll 
Phllad■lphla Pltt■burcb 

Pulfle Coa1t R■pr■ Hnt.tlrH: 

Lo■ Alla■!■■ 
U■lted Stat■■ StNI Product■ CompaaJ' 

Portland Saa Fr■■cl■c• 
Export R•prc11ntatlr,■ : 

Ualted Stat■■ St■■! Product ■ Camp■ 111', N■w Yark. N. Y. 
:.UJttlllllllfflffN .. IH .. 111■11.IHl■IIOOll ________ mlillilllll_l_ 
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i "1 tti~:t41( I . I,~'\;~ I I ,:_~ ... .,~ ... ~~.W/.;'IJ § 

I ELECTRI::~··;;;~·LATION i 
e € 

I Micani te armature and com- i 
I mutator insulation, commu-1 tator segments and rings, 
~ plate, tubes, etc., Empire oiled 
~ insulatingmaterials;Llnotape; I Kablak; Mico; and other 
I products-for the electrical 
~ insulating requirements of the 
~ railway. 

,r··---.. --
= i BUDAA I = 

Catalogs will gladly be furnished 

MICA INSULATOR COMPANY 
Sole Manufacturer& of Micanite 

&tahllJied 1893 
H Church St., NHr York IMZ So. D••rborn St., Chleas• 

WD1'1<11 Sch.n-tadJ', N. Y. 
8-F 

I I 
1 i 
i 
I 

I 
.ES'TABLlSl-1 BD 

1881 

Special Track Work of every 
description 

THE BUDA COMPANY 
Harvey (~i.:,;) Illinois lli ... ;;; weu.WINlftmlfflMHmtttmmtfnttmtffffflWHtllHIHIIIIIHntlrnUUHHHnunm111nnnnwtta1111111U11 ~-...... -JttHHHmJttttn1n11mtnttnm1na,m11M1umunnnn1111nm11111tta1m"'1ntmtmU111111--.a 

!! ; 
I 
!! 

I 
I = 
i 
i 

H ard-Accurate-Unilorm 

Renewal Materials 
for Peckham and 

other Trucks 
Castings-Forgings 

Springs 

E.G.4mg" Am;1pan!J 
50 Church Street, New York, N. Y. 

~1,n11111mmunu1u111111man1111111111111WllnllHUIIUIIIHlfllflnn1mN1Ullrtllffl1UlnlHttHHIIINHltllfldlUIHIIIIIIIIHHllllffHtllll 

rlfflUIIUIIUlllfUUINIIIIUIIIIUIIIIIIIIIIIIIIIIIIHUlllllllflllllltlUlfHIIIGHIHIMIIIIUJIIIJIIIIJIIIIIIUIIIIIIIIIIIIIIIIIUIIIIHIJN•••-..-:I 

§ A Single Segment or a Complete Commutator 
~ LI t~ out with equal care ID our ■hope. The order■ ,.. au = dilfer onl7 ID m~nUude: ■mall order■ command oar uunoat can ., i and ■kill Ju■t .. do lar~e order■. CAllERON qU&lll.T a.ppllea to e 
;; eTerJ' roll or ~ent Ula.t ..., ca.n ma.11:e, u well u to ffrtrJ' !! 
§j 00mmutator we build. Tba.t'■ whr 10 ma.JlY elactnc nil~ mu i 
~ rel7 a.blolute17 ou our name. i 
! Cameron Electrical Mfir. Co., An1onia, Connecticut I 
'!.11111111111m1tu1n111t11n111numn1um111a1mnu11n111m1111mnm111111mu11111m11111tt1m11m11u11n1111111rmmn1111u11u11nmmi 
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~ i 1~i':~>-.1:J, 3:i~~~.!.s TnH. c. c. c•~:I.f.1-s~.rJ~~--~~~ 
W. C. PETEIIS. Manuu Bala1 and lll1loeertn1 

National Railway Appliance Co. 
Grand ~atr.t Terminal . u::·Lntnirtoa Au., Cor. "6th St.. New Yark 

Mun1e7 Bick .• Waeblnrton. D. C. 100 Do7J1ton 9t., Doeton. ?due. 
ll•reman-Cutlo Corporallon, Railway Exchann BuUdinr. Chlcuo. 

RAILWAY SUPPLI ES 
Tool Steol Gean and Pinion• Econo1117 Electrlo DeTlre• 
lldl Locked J.i'ant Box and Co.'■ Powor S1Tinr and 

Chann :Maker lnepoctlon ?deten 
Th• Aluminum Field Coll■ Anr:lo-Ammcan Varnish Co .. 
Walter Tractor Snow Plow■ Varnt■he1, Eoemel■• etc. 
CuM~~~~er Electric Gilmer l\lultlple Sa!etJ' Stop 
PIU1bw,rh J'orn & Iron Tread• 

Co.'• Product• Nattooal Band Hold■ 
0.0NCO Paint 0111 Ft. Pitt Sprtor & Mtr. Co" 
Ji:. Z. Car Cootrol Corpora• Sprlnr■ 

tlno•■ SafetJ' DeTlre■ Turn■tll• Car Corpor aUon'a 
Oarland Venlllaton Turoetllee a 
~=umeo1!'c■:1•~k. Co.'• Aodereoo Slack AdJueten ~ 

I Slnrle and Double Deck Feasible Drop Brake Stalfl I 
Bo-• Duobam Happer Door Denet" 

... , llftlllllllllllUHMHINIIIIIHIIUllltHIIIIIIIIIIIIIRlllffllft11111111IIUIIIIIIIIIIIIIUIIIIIHllllllflllHIHllllllnlfflfflnn 

r--""IIIIIIUDIIIIIIUUIIIIIIIIIIIIIIIIIHIUIIUlllllllll1111111NIINIIIIUHHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJ~ 

I . THE WORLD'S STANDARD ~ 
I E 
i j 

1 "IRVINGTON" ~ 
I= Black and Yellow ~-; 

V~iahed SUk, Varni1hed Cambric, Varni■hed Paper 

ll lrr-O-Slot huulation Flexible Varni1hed Tubinir 1=.,_ 

ln1ulatiD1r Varni1hea and Compound■ _ 

I ~ 
I ~ -1- Irvington Varnish & Insulator Co. ; 

Irvington, N. J. = 

I 
I 
Ii 

! 

Ill& 

IBIQY 
TRIBL°C 

Look £01•. 
the Green 
loop6uide 

For the car shop 
A quick, c■■Y, but IW"c method of 1pcedinlc up 
work In the car •hoi>-nd keepinc your rollinc 
■tock on the road where it will brine in revenue-is 
to provide your men with Tribloa on the many lift. 
Inc job■ imeparablc from car ■bop work. 

Smd /or Cotalo1 6-8 
FORD CHAIN BLOCK COMPANY 
2od and Diamond Streets, Philadelphia, PL 

45 

I 
I 
i 
I 
I 
~ 
i e 
9 
i 
~ 

I Salu lt.tjr111ntati~n in tht PrinciJal Citiu I 
QIIIIIIJl~nntllUDIRIHUftllllllJIIIIIHIIIIIIIIIIIJUffllllUfflftllllUtnllllllflllmllllllllllllllllllllllllllUIIINlnnlllllllHllll""""'ICI ;.dllllfllllllllJIDIIIIIIJIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIJIIIIIIIIIIIIIIIUIIIIJRIIJIUllltnallffl ........ lllftllfflllnm~ 

N-L Ventilators 'are Absolutely WEATHER PROOF 
Rain I Snow l Cold, searching winds I Don't make your cars stuffy and uncom­
fortable this winter in order to keep them ,varm. Assurt yourstl/ that your 
passengers will be comfortable. N-L Ventilators will furnish adequate ventilation 
and are absolutely weather proof under all conditions. Many different design~ 
for street car and bus use. 

W ritt for our book/t i, 
"Superior P tntilation" for comp/tit dttail 

and information Co.S-D The Nichols-Lintern 
7960 Lorain Ave., Cleveland, Ohio 

Canadian Repre■entallve: Railway & Power Eng. Corp., Ltd., Toroalo, Ontario 

IIWIUIIIIIUUlldUIIUllllfUIIIIIIAltlll ............... lllDIIAl&llfflllllUlllllltffllllllllllllllllllllllllnlllUIIIIIIIJlllllllllllllllr. 

E 

IIIIIIIUIINIIIIOIIHlffUAlffllNHIUJIIIUIIUfflllfllln1111m11111111111m11111n111n11111111n111111~ 

~---.. IHltfWntnuntlHlll'llfflJSKIHIIIHIIHlllllttffllllUIIUlnllllllfflHnMIIIIHIIIIIIHHIIUIIRIIINllllffllllUIIIIII~ 

RAMAPO AJAX CORPORATION 
Ramapo Automatlc~COR T ee Rall 
R■tum Switch 1r> A. ,-.Q:'1> - S pecial W ark 

Stand• ~'-,;-• ~ -
for Pu■lal' - Maa1aa■H 

Sldlac■ Con ■ lrucllon 

GENERAL OFFICES, H ILBURN, NEW YORK 
Chlc~o New York Sol)lrior, Wt1. NI-• J'alla, •• Y. 

Caaulaa Ramapo Ir•• Worlca, UL, Nlac..,.. 1'■111, Oal. -:,,,, _ _________ W_IUIN---■-WIWWWWR1M-.. ""''N1 ____ , _______ ... 

! IHIHIIIIIIIIIIUIIIIIIIIIIIIIHIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIHIIHfflHlllll lltfflffllllNIIIIUUWINIHIIIIIIIHnnnman1111tn• 

I HORNE & EBLING CORPORATION 
i 50 CHURCH ST., y NEW YORK, N. Y. 
~ Bra11 Hardware • • Sterllnc Trolley Ba■e■ 
I For Car■ and Bu~e• and Brake■ 

I Malor and Controller Mall. Iron and Bn11 
Par!• Ca■llnc• 

:.atnnalllHI .... IIIIHllmfflllllllrRnfllllllldmllllllll lllntnllHlltllllltlllllffllllmhlllllllllllltl _______ __ 

J!IIIIUIUIIIIIIIINIUllllllffllllUlalUIIIIUIIUIUNIIIIIIU•UIUtlllllllllllllll,_ _________ 11!1 

I GALVANIZING 
HOT DIP 

Wo bna tho Jar■•■I Jobi>!.. plnnllllq plull aod kalU• IA Iba UIIIW ==~and~ E::;!~';111~,:•~~~t.'1&~_:~•!'_,an,.;.:~--~~ 
JOSEPH P. CATTIE & BROTHERS 

Caul and Lell■rly SI ■., PhUad■lphla, PoanL ,: ..... , .. n __ ., __ .. __ mRIWIINNIJUIRIINl~---... iilrhlll ... _________ ..a 
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~ ~ § 

I International ~ 
I Registers ! 
I Made in single and double I 
c types to meet requi rements = I of service. For hand or foot, I 
~ mechanical or electric opera- § 
= tion. Counters, car fittings, = 
i conductors' punches. ~ I Exel usive selling agents for I 
i 

T;rp• R-11 HEEREN ENAMEL BADGES. §===== Double Re,rl■ ter 

ii The International Register Co. I_ I 15 South Throop Street, Chicaco, Illinois § 

i:..11111111111111111m11111111111111111111111111111111111111m11111111111111111111111111111111111111rm111111111111111111111111111111111111111111111111111ru11i 

rllllllllllllllllllllllllllllllllllllllllllllllll;~:lll;:·::lll~l;:•;;·:lll:1;111;:·;::11111! 

1s Successfully Collected 
with the Aid of 

CLEVELAND 
FARE BOXES 

L■t U■ Civ■ Yoo Parl/cu/11.ra 

The Cleveland Fare Box Co. 
Cleveland, Ohio 

Conadlon Cl~.-.lond Far~ Box Co., Ltd., 
Prrston, Ont. 

- Coin C.,unting and Sorting Machines. Change Carriers = 
~11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

:::!IIIIIIIIIIIIIIIIIIHIIIIIUIIIIIIIIIHIRl .. lllllllllllllllllllllllta.t11HHIIIIIIHJn•1111111111111mNllftPIIIIMIIIIIIHllllltnlHIIIIIHIUHfflllllP"' 

~ scd •'" C:•mt3nY C'onduct Direct ~ 
§ fas .-.\ = ""'" 0

" Automatic il 

:==~ .... ~~"'*'"'4~~~l,f

1

f~-l

1

iJ"'~/~:.11::,=r-.lr' R:.::~~~~;:;, ! .. ! 
Reiri1ter Co. 

: ProvJdence, R. 1. 
;:n111111111111111111111111111111111111111n1111111n11111111111111111111mw11,111111111111111111111111111111111n11111111111111111111M:IIIIUIIHIHllllllllllh 

g111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m111111111111111111111111111111111111111111111111111111111111111g 

~ Tim IIJsST TRl'l-S l'IM\SK EU:CTRIC IIE.\Ttm •:Ytm PRODUCED ~ 

I 4;8EI 
i GOLD CAR HEATING & LIGHTING co., BROOKLYN, N. Y. I 
i111111111111111111111111111111111111111mr111111111111111111111111111111111111111111111111111111111111m1111111111111111111111111111111111111111111111111uw.11~ 

guu111111111111111111111111111111111un1111111111111111111111111111111111111111111111111111111111111111u11m111111111111111111h1illllllflllllllllUIIIIIIIIII~ 

1 ........ :.~~;~P.~;~;._ ~·'"·" I 
·..mm111111nmm1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

:!IIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIUII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUtffl~ 

I JOHNS~ ~t:~~:;~:::. I 
§ Can be adJuated b7 t he conductor to = I ___ I,. mir o~~~~~ T~ n':: et "c'h~be~. ~ I 
- ,.,..,,c__:,,,,.,..,_ Flexible -
~ Each barrel a oepara te unll. permit- ~ 
~ tln,r the conductor to lnterchanre § 

~ ;t1.:=l:. ~~l~~t f~J11~:i:0rh~ ~= ~ 
i JOHNSON FARE it;~~ ex~~:;:NY ; 
ii R avenswood, Chicago . Ill. § 
E E 
6111111HIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIUIIIIIIIIIIIIUIIUIIIIIHUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIUUa 

au11nmmm111111111111111nm111111nm11111111111111111r11111111111111111111111111111111111m1111111111m1m11111111111111111nn1111m11111111111111rr~ 

Play for safety-
plus resiliency-

plus long life 
By specify ing 

FORT PITT SPRINGS 
FORT PITT SPRING & 

MFG. CO. 
Pittsburgh, Pa. 

dlall"UIIUlllllllllllt.:IIIIIUIIIIUUU.lllllll)IIIIIIIIUIIIUIIIIIIIUIIIIIIIIIIIIIUIIIIJIUlllllllllllllllftllllllllUllllllllllltllllllllllllllllllllllllllE' 

,iflllllUfllffllllllllllllltlllllllllllllllllllllllllllflllllllllllllllllltlllllltlllllllllllllllllllllfllllllllllllllllltllllllllllllllllllllllUIUrlllllllllllll• 
E = ; ITT~~::;:; ............ ;;~~~~~ ~ 

I ~~:?!!!!!!!!!!11!!!!!~;:;iJ I I Electrical Insulation and Headlinings I 
I THE PANELYTE COMPANY, Trenton, N, J. i 
Lm11111111111111111111111111111111111111111111111111111111111111111111m•1111111111111111111111111111111111111111111111111111111111111111111111JJ1111u1111111~ 

;!ffllllllUIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIRIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIUIJIIIIIIIIII',:: 

1 RA,a-WA'( u~•--•-r'< coMPAN~ 1 
~ CAR COMFORT WITH HEATERS I 
I UTILITY ~i~~~~lt:S I 
§ IU•llil WNI 22d 8 1, Write for 1328 Broe.ti....,. § 
§ Chlearo, m. Catalo17u~ N~w Ylll'k, N. Y. § 
~nnnrnn1111u11111mn111n1m1t11111111nm1111m111111nr1111nr11111m11mrm1n1n111r:,111111n111111111,1n111111111nm111111rmn111rn111111i 

i"IIIIIIIIIIIIIIIIUIIIIIIIUIIIIIIIIIIIIWIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIHIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIHII 

§ --......... _,,__ STUCKI 5 

I SIDE i 
! BEARINGS! 
~ ~~~ro~ 

' p~{~i.e:r:i~~-- I 
.11111111111111n11111111111111111111111111111111111111111111111111111111111111111m111111111m11111111111111111111111H1111111111111111111111111111111n111111111r. 

en11111111111n111mn111111111111111m1mmum1111111111111m111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 111y 

j THE SEARCH LIGHT SECTION ! I will locate the ~;~::~~r=~;ant I 
tllllllllllllllllllllll~t:,:llll:.l~l~:lllll~~:.l:l~:.llll~~~l:llll::~::~~~:,~:~1~111:.1111~• .. 111••111 .. J 
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r HllllllllllllllllllllHtllllllllllllllllllllllllllllllllllllllllltllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll~ 

I I • I I 
I W, mak, a sp<cialty of ! 
I ELi'fl~WFcftf 5: A Y I 
I We :~i~~u~ =~i;~~~LC i 
• The Universal Lubricating Co. il 

Ii Clenlaod . Ohio i==-

Tule, Joe., J:aatern Repl'Nl!D\&Un, i! 
1617 Golham NaUonal Bank Bick., New York Ci\J' 

3i1111111NUUIUIUIIIIIHIIU11IIUlllllllll1IPIUIIIIIIUIIIIIIIAUUlllllllll lllllllllllll llllllllll1llllllll lllllllllllllllllllllllllllllnlllllllllllllll l;i 

r"u1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m11111111111111m11 11L11111111~ 

I SAMSON SPOT WATERPROOFED TROLLEY CORD ~ 

i ala-~~~~~~ ~ i ~~~~~~~ ~ 
: Tnde )lark B,c. U, 8. PaL 011. 5 I M ade of extra quality ■tock Armb' braided and omoothly Anl■hed . is= 

I Caret l1ll[a,;n;f:ctea!i8f.:1to"~"!°~~:1~'; ~'gr flaw■. 

j SAMSON CORDAGE WORKS, BOSTON, MASS. ~ 
..am11m11111mnm1111111111nn11111111wm1111u1111m111n11111n1111111111111111111111m1111111111111nm111111111111111111111111111111111111111wi 

;1111111m1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111mn111111mw1111111rnma: 

~ i 
; BRAKE SHOES i 
I AERA Standards I 
I Brake Heads I 
I I 
~ -

I 
5 = 5 

I 
I 
I 
I 

Diamond "S" Steel Back and Lug Shoes 
best for all equipment. 

~111111 ............ INtnnllllllUl ..... llllllllllllllllllmmHIIIIIWIIIIIUIWIIIIIIIUIUllllllltlllum&UIIUUMl'IIIIIIUJ! i 
11 ~--=~1111111111111/~=_=_ Car Heating and Ventilation 1

1
1
1
_
1

~ 

Manufactured and sold under U. S. 
Patent and Registered Trade Mark. 

settle without delay. We can •how you how 
1 = E: to take care o! both , with one eqUlpmen\, 

l:R.ZJI •~ ,_ •< <>• •'""' ,ro,.,m, "'' ,oo ••• 

I 
= = Now 11 the time to l'el your cart ready· 1or = = next winter. \\'rile for drtall■ • 

~ · ~ The Peter Smith Heater Company 1= L 
~1111111111111\' 6209 Hamil!on Ave., De!roil , Mich. = 

'llllllltlnlnlfflttffl"""""ffl1Ulllftllllfflfflfflllllllllll111111Hmlflffltnlflfllllfflfflffllll ... lllUMnmllllllllfflHIIHtlllllm lll tHIRllllli: ""' ________________________ __ 

American Brake Shoe and Foundry Co. 
30 Church Street, New York 

332 So. Michiiran A.,.., Chlca10 
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r1nm•1111nttllllnlHHffllfHIUHHHHIAfllttlHHlflHlff1ff«ttlltttHnmm1nmn1•utmummMnmnn1fflftlHlffllffllmttDtffn~ 

l , I 
z E 

I I 
i 

Wet Passengers I 
~ ! 
--~=~===_- make poor "boosters" for your service in = 

rainy weather. I I ~;::;i:dw;:t:::n _long delays and ram-1 

I AJAX = 

i BULL BEARING ALLOY I 
~ m the bearings keeps your lines 11 

I running on schedule I 
! The Ajax Metal Company I 
~ ESTABLISHED 1880 = 
= PHILADELPHIA § 
~ New York Chlcasa Bo■ton Cleveland I 
~ .. ,u,n111nunnrmn11n11m1m1nntn11111111111111t111111tnttlllllllltlllHIIHHfNHIIPllllftltllllHHfJUffltfflrmNHUHlfflll1IIHnawttttni 

"'nn11m1m1m111111mm1mm1m11u11mm11n1mntt1tlltttfflltllllnt1HIUUHIHlfHUIHHHUHIHHffHHtNhNIIUMkNIIIHANlldffftn• 

i Cl' . 1· • h 1 
1 ap bme--c ap costs wat the ii 

i FLOWER BRUSH HOLDER 1 
;; 
i = ; 
= 
i 
i 
~ 
E 

i 
i 
! 
i 
;; 
E 
I ; 
~ = 
~ = 
E ; 
i 
~ 

I 

Reversible-Replaceable Box 

To start with this box is made of rolled plate which of 
course wears longer than the softer cast metal. 
When Inner ■ur­
face■ baTe worn 
1 t ii neceu&rJ' 
onl7 to put front 
pla ta In rear and 
nar plate In front. 
When lllll iour 1ur­
face1 are worn. 
new ■ t ■ nd ■ rd 
J>•rta ■re obl■ln• 
able at trUllns -l.- ■tock can OaalJJ' be carried 
at all Umea. 

What'■ more the 
four cap acrew■ 
that bllld the box 
toptber are poal.­
Unl.J' 
eecured 
asa1J11t 
looaenllls 
bJ' a •J>edal 
form of ■oft bra.u 
locidnl' b a n d 
waaber. Juat aa 
aecure u a ~11t 
box. 

Wrtte ■ OW for 
further det■U.,­
or bdtn ■ llll &'1't 
• newer Dolder 
and :tr,, U oat 
J'ODnelf. 

Remember 
You can rebuild 
an old bolder In 
a fe:w minute■ 
and lo 7our own 
1hop1 at triflins 
coat. 

i I D. B. FLOWER 
= 1217 Sprins .Garden St. i Phlladelphl-. Pa. ht.ent..s 

f 1111nn1num1mrnmHm1ntmlflNfflnlltnllhllllllHIIIIIIIIUHlffllllntffllHtmtllHl,UNHfflllTtltfMtllllllfltn11:1=.i,,~wtf,~:Jar.-

r
1111mnu11mpmmmnnnunumum1111amnunm11t1111111Hnum111n••••-mnw1111n1t•mm .. m11MU&U11111111111111 .. mn1t11•m1U1111D11n1•mnmmmnmw11mnttmtu1111n1n111n111111111111111111n11uHnn111n111111mu1111111Wt111111111. 

If there is anything you want-
or something you don't want that other readers of this paper can supply-or use-advertise 
in the 

~ 
j Searchlight Section 
~ i NOW- is the time to offer good second-hand equipment or machinery for sale. The demand is great 
= for good plant for immediate delivery. That's why you should advertise NOW. I NOW- or any other time, use the Searchlight Section for advertising ii 
El Agencies Wanted Contraela Wanted Mi,,rellaneou• Wanta Pooitione Want.NI 
§I Agenla Wanted Eduralional Couniee New lndw,triee Wanted Property For Sale E 
~ Auction Notices Employment Agencies Partners Want.Ni Receh·eno' Sales I 

I Buildir.p For Sale Esrlumgee Pa.t,,nla For Sale Representath·ee Wanted !! 
BUBin..., Opportunitiee For Rent lt,,ma Pat,,nt Atlorney11 Saleemen Wanted :J= 
Civil i>erviCll Opportunitiee Franrhisee Plants For Sale Work V. anle<I s Contracts To Be Let lndu•trial Site. Poeition1 Varant Etc., Etc., Ete. ~ 35 

L,n1111n1111111nmtmtt11mn.t11mm11mu111tnmrm'lm11nmn1111t1t111Anm111111..,..nN11M""""11R1tH1ltn11tmmamnmnmttt111n111mm11111rmmmn1n11111Nnn111m11mmm1nnmn11tlllllllfflmm1tU1m1m111nnn11m111111n11n111111naHU1mH 

a.111111111111rn1111111111111111111111m1111111111111111111111111111111mun1111111111111111111n1111111111n11111111111111111H111111111111nun111emn1111n 

GODWIN Steel Paving Guards 

Adapted to all 
types of rails 
and paving 

Proven by service 
to economically 
prevent seepag 
and disintegration 
of street railway 
paving. 

Write for Illustrated Catalog No. 20. 

W. S. GODWIN CO .. Inc. 
RACE & McCOMAS STS., BALTIMORE, MD. 

I ; 
= 
§ 

IIIWIIUIIIIUIHIIDUll'MO:PWllll!lUHUJllllllllll--1!!: 

PROVIDENCE H-B 
FENDERS LIFE GUARDS 

The Con■olidated Car Fender Co-. ProTidence, R. I. 
Wend oil cl: MacDullie Co., 110 E. 42nd St., N- York 

~Sal .. Apnw 

~1111t1D11,...nmnmu•"""""'"""'"""'nnnffl1111111mm11■m11mnn1 .. mmn1111•nn11111nan11m1m11ffflm 

•flUUWWWIWWWWWl..,..,_........~ ... ".,u,,n1111HIIIHffl~ 

I 100 New Users in the Last Nine Months 
i KASS SAFETY TREADS 
i HIGH 
i in efficiency sod IHting qusliti• 

I
! LOW 

in weight, initial tnd upkeep coetl 
Morton Manufacturing Co., Chicago 

~nuamnnn1111m111N11N1111mnntn111Hn11uu1111111111111111ttt1m1n1u11wrua1111u111mmHn111ntlllllfff•nnnn1tnt1t~ ... L111• --IIIJJIIIJU.IIIR--:mrm•""""nftffll'••••iisnmt•wn11n1'""""" 
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POSITIONS VA CANT 

ACTIVE, ambitious young man wanted for 
the position of street and Interurban 
railway superintendent. l\Iust have had 
technical training for electrical engineer­
Ing and experience In operating respon­
sibility. Must furnish references and 
complete statement of experience. An 
excellent executive opportunity with rap­
Idly growing street and Interurban rail­
way system In the l\flddle West. P-7i2, 
Electric Railway Journal, Old Colony 
Bldg., Chicago, Ill. 

POSITIONS WANTED 
EXECUTIVE. Urban and Interurban. Wide 

successful experience In all departments 
of construction and operation. PW-740, 
Electric Railway Journal, Leader-News 
Bldg~ Cleveland. Ohio. 

EXECUTIVE, twelve years' experience In 
engineering and operation, city and In­
terurban ; first-class record and refer­
ences. PW-757. Elec. Ry. Journal, 10th 
Ave. at 36th SL, New York. 

OENERAL shop foreman, city or Inter­
urban, 18 years' successful experience In 
malntalnance operation and general shop 
management. At present employed. Per­
sonal reasons for change. P,V-767, Elec­
tric Railway Journal, Old Colony Bldg., 
Chicago, Ill, 

GENERAL superintendent chief engineer, 
or superintendent of equ{pment. technical 
graduate, eighteen years' experience on 
construction, operation, maintenance of 
power, shops, track. line buses. Highly 
successful In handling men and materials 
and producing results, fine references. 
Personal reasons for desiring change. 
PW-768,._ Electric Railway Journal, Old 
Colony .t>ldg., Chicago, Ill • 

MASTER mechanic, with broad experience 
and successful record backed by promi­
nent executives In railway field, desires 
change. PW-769, Elec. Ry. Journal, 10th 
Ave. at 36th St., New York. 

SUPERINTENDENT of equipment thor• 
oughly experienced and successful In the 
ettlclent maintenance of auto buses, city 
and Interurban cars, desires to change. 
Confidential Interview solicited. PW-771 , 
l~lectrlc Railway Journal, 10th Ave. at 
36th St., New York. 

YOUNG man, college graduate, with prac­
tical electric railway purchMlng experi­
ence. Also familiar with chief clerk's 
duties. 1'"'·7T3, Electric Railway Jour­
nal, Old Colony Bldg., Chicago, Ill. 

r---i-nHI ...... NNIMIII-ININ-fffffNl-111-IINllll-1111-H-~ 

! WANTED I I 1110 Toni 6-ln. Hieb Tee ! 

I RAILS 1. 
Sta"' CondlUon, Weicht and SeeUoo i W-770, Eloctrlc Railway Joumel ~ 

!_,}!:! Old Colony Bide •• ~"!'.!:.,!,~!:..,__J 

WE WANT TO BUY i 

l"°' .. ""IIUltHHflNIIHllltlHIIHHHIIHllfflN•• ...... H•IHHIHIIIHH-1-IIIIHlftHHINi , ............ IMHNIIHHlflUHHHHH•HH•HHl'HHt ........ _HHlf•tlMHHHHIM-•lf-, 

I · .. ~ ~-.-~ I I Air Compressors 
1 

! ""~il,wjj~ I I FOR SALE 
• · 18-General Electric C.P. 27. 
I I 1 I- Westinghouse D.H. 16. 
I i 
= = Overhauled-Guaranteed. 

i.i: 1.!_ Also 500 various other types. I 
Transit Equipment Co. 

~ j Cars and Motors ~ 
~ I 1501 FIIlh Ave., New York, N. Y. 

JinMHHUHINIH-......."HHIH-... 1111-tH•HHHt•ltttHHHIHIHKIHHIIMI.._ ... , ......... N-HMMININfNIMHN•Hlt-lllMII_MI_IH-I 

;:"'-1-mm11m111m __ ,_....._,....,_,...,m........,mH1NH1tt1 "'".....-..~()O""Ton";""70 lb. ASCE 
i 20-WH 08 ArmatorH and 6 lllotor CaRH. i 
~ 12-~':!~ •. lOlD Armotort'tl and 6 MQtor i Relaying Rails 
! 4-GE 1000 Armotore• and 4 .lllotor ! StrleUy Flr•t Clu• 
! FOR SALE i With Anrl• nan I 1:-iD~~ COUNTY ST. RAILWAYS co. I Z§_LNICKER IN ST. LOUIS 
i-••--••~~~~=~•=-•=~~~!.._.., __ ~ '..-• .,.,,,,_~=!..~~.~!!!,!,!',=~t-Ete. 
~...._....__,, __ NtNHIKtHIINIMIH•t11NOIINIIHtti• .... Ht ..... HHNHHI ............. Ntff ...... NHl......_ __ _,....NIIIII NH ...... _, ___ 

i 1· 
I 
i I 
~ I 

; Agents 
~ Salesmen 

Representatives 
Selling-Opportunities 

You can find .them all 
through an ad in the 

SEARCHLIGHT SEC1 ION 
Your ad here wi11 have 
the attention of the 
whole industry and 
the cost is small. 

For Every Business Want 

"Think SEARCHLIGHT First" 
30-Wea&. 300,C.V.-4. I ! 
B~£~0

to~~f i II 
0172 

ELECTRIC EQUIPMENT co. •- I 
Commonwe&llh Bldr .:..:'.'.,~~.::_,1'.::._j ----------------------------.a 
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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 

Adnrtl1loc, Street Car N, Y. Traneportaliou Co. Commutator Slottera 
ColUer, Inc., Barron G. St. Louis Car Co. Elec. Service SUppl.teo Co. 

Air Recelnra & Aflerooolen Bua t!eala ~~!f~h!~~li~ f 0M. Co. 
Iurenioll•R&nd Co. ::;~!10!tW~~g~ld Co. Commotalor Truln,: Onltro 

AE!ce~r!ie:!t"'c;. SUl>PIINI Oo. J!aahlo,:o, l,'111e Uardeoed and General Electric Co. 
Oblo Braao Co. Man,:aneee l'ornmotat>oro or l'arto 
Weallurho~ E. & M. Co. ~rt'ftl"c.!:'."'ri!uJ_ko~· g,,a:::,e:;~nE~~~CM~t Co. 

Armature Shop Tool, Louir Co., E. O. Mica Jueulator Co. 
Iliac. Semce Suppliee Co. st. Lou!• Car Co. Weetlu1rhouoe E. & M, CD. 

Automall• Return SwUC!ll CablN (See WlrN and Compound• (lnsul11tln,: and 
Standl Oable1) !,pllcloi;) 

Ramapo Alu: Corp Cambria Tapu, Yellow and Johne-Manvlllc, Inc. 
AutomatlG Safely Swlteh Bl&ek Varnlahed l'omprN10r1, Air 

Stand• Ir'rinirtou Varuleh & In■. Co. General Electric Co. 
Ramsl)O Alax Corp. Mies In1ulator Co. luganioll•Rsnd Co. 

~:Is Car Truck Co. CM~g.,!fahee (f;ce Druahca, ~!;1t1~~h:ua.:i<:3iJ::Oeo. 
Betblabem Steel Co. Car l'anel Safety Swllchea Compresaora, Air Portable 
Brill Co., The l. •· Weetlnirbouea E. & Jl, Co ln&'enoll-Raud Co. 
JohDIOD & Co .. J. R. Sullivan Machinery Co. 
St. Loul1 Car Co. Csn, Dnmp 

Altloa, Sleel DHferenllal Steel Car Co. CompreHora, OA1 
Carneirte Steel Co. St. Louil Car Co. SUUIYan Machlner:, Co. 
Laclede Steel Co. Car Ll,:hllnr; Ftxlnrf'I Concrete RelnCorcln,: Bar• 

nabhllt Metal Elec. Sernce Supplla1 Co. Laclede Steel Co. 
Alax Metal Co. Car Panel Safe!:, Swll•h•• Conden■era 

Dadrea 1100 Dullon, Con,olldaled Car Heat'reoCo. ~:~a1:i.W:~r1~f&. Co. 
Elac. Service Slll)pllea (Jo. Wet11lur;bou1M1 E. & M. · I~eraoll-Raod Co. 
1111. Reirtoter Co .. Tbe Can, Pu■enr;er, Frelr;hl. Es· Weallurhouae E. & M. Co. 

ltArii~ic~ttJridga Co. A~~~•c:.e·eo. Oonden ■er Fai,era 
Bearlnr;1 and ttt!llrlo1 !II-I• Brill Co .. Tba J. G. 1"lnrton Vunl1b & Ina. Co. 

Ajax Meta.I Co. I Kuhlman Ca.r Co., 0. C. Connectora, Solderloa1 
Beml1 Car Truck Co. McGulre-CummlD&'a Mfr. Co. Dessert & Co. 
General Electric Co. ~ tal NaUonal R:,. Appliance Co. Weellurhouee 1!1. & :r,r, Co. 
More-Janee BrB.!le & .... e SI. Louis Car Co. l'onnec,lor■, Trailer Cu 
sf.oi:.oula Csr Co. I Wa1on Mfr. Co. Elec. Semce Supplies Co. 
Weelluirhouee E. & M. Co. Cara, Ou Rsll Ohio Bru1 Co. 

BMrlnr1, Center aod Boll• I SI. Lout• Car Co. l'ontrollrn or l'art1 
Sida Can,, Selt-l'ropelled General El~ctrlc Co. 

Baldwin Locomotive Wk•. General El...:trlc Co. Weatlur;houee E. & M. Co. 
Stucl<I Co., A. Car Wht,ell, Rolled Steel l,'ontrollet Rer;olston 

Della and Oon,:oJ 
O 

Belhleham Steel Co. Elec. Semce Suppllee •Co. 

EBr111l ~~·"• f~e Suppitea Co. Culln11:1, llruo, C'ompoeltlon C'onltolllnr; S:r•t•m• 
ec. "" or Copper Oeu~ral El""trlc Co, 

St. Lonl1 Car Co. Ajax Metal Co. We,,tlnr;house E. & M. Co. 
~~~';;,ck & WIicox Co. AldMraou Mfr;. Co., A. & Couvert,n, Rotary 

!loller Tub~• C More,jouea Braaa & Metal ~~:~~alEra~rl~~- Co. 
u!'naJ'<!F~1.;,ubc 

0
· Co. . WeeUnrhouee E. lo M. Co. 

Amar. Steel & Wire Co. C'utlnp, Ora7 Iron and l>lcel C'onv,ylnr; and Dol1tlnr; Ma-
Elec, Service Supplla1 Co. Bemla Car Truck Co. chlnen 

Bondlnr; Apparslo• SI. Low• Car Co. Amerl<•an Bridge Co. 
Amer Steel & Wire Co. Ca1llnr;1, Malleable and Br111, •'ol bl M \V & M I Co 
Elac. 'service Supplle• Co. Amer. Br. Shue & FdJ'. Co. ~ um a · · · · · 
Ohio Bnuo~ Co. Bemis Car Truck Co. t ·oppet Wire 
Rallwa:, Track-work Co. Home & Ebling Corp. Anaconda Copper Mlnlnr; Co. 

Bonda, Rsll SI. Louis Csr Co. Cord, Bell, Trolley, Rer;laler 
Elec. Sernce Supplleo Co. Caloh~n and Relrleven. Brill Co., Tba J. G. 
General Electric Co. Trolle:, Elec. St!rnce SuppUe1 Co. 
Ohio Brass Co. Earll, C. I. rntemsl'l Rertoter Co., Tba 
Railway Track-work Co. Elac. Se"lce Supplleo Co. s~. bLollnur:• cSaorn"coc. o., J. A 
Weetlnrhouse E. a. M. Oo. Oblo Braaa Co. , .1 .. 

Book l'uhllsh•r• Wood Co .. Chas. N. Samaon Cordor;G Work• 
McGraw-Hill Co., Inc. Csleoar:, Conotrnctloo Sliver Lake Co. 

Bracket• and Croaa Arm• Archbold-Brad:, Co. Cord Cono,dor1 and ('ooplc,n 
(See aloo Pole,, TIN, Chan,:e Carrlen Elec. Service 9uppllee Co. 
Poet-. etc.) Cle.-eland Fara Box Co. s Cord \V k 

Amerlcsn Bridge, Co. Clreall-Brraken amoon ~ or 8 

Bstee Expsnded SIGG! Tn!M Anderson. A. & J. M.. Wood Co., Chao. N. 
Co. Mfir. Cc. Conp!Pra, Cu 

Electrfo R:,. Equipment Co. General Elactrtc Co Brill Co., The J. G 
Elec. Service Supplle1 eo. W111llurhouee E. & Ill. Co. Ohio Braae Co. 
Hubbard & Co. Clam1>1 and Conneetora Car St. Lonla Car Co. 
Ohio BraM Co. Wire• and CablN Weetlnirhouse Tr. Br. Co. 

Brake, AdJ01IPr1 Doasert & Co. l'rou Arma (~e Brarkel1) 
National R:,. Appllsuce Co. Elec, RJ', EQnlpment Co. CroHlo,: Fonnd■tlono 
Weatlnchousa Tr. Br. Co. Elec. Sernce SUP.1,' 11•• Co Iutemallonal Steel Tic Co 

B~:,~'3°r~
8

Shoe & FdJ'. Co. i:tt!:UElec?t&c ~. CroHlnp 
Berni• Car Truck Co. Ohio Brus Co. Ramapo Alu: Corp. 
Brlll Co .. Tha l. G. WeeUnrhouse E. & M C'o. Croaalnr; Sl,:nal1 (SN, Slit• 
St. Loni• Car Co. CINUJen and l!lcrsp~ni. Truk nalo, Cronin,:) 

Brakt'II, Brake Sy1tem1 and (.~ also Bnow-Plo..-1, Crossin,;, Fror; Ii: Switch 
Brake Part• l!lwttl>ttl and nrooma) Rsmapo Alsx Corp. 

Alllo-Cllslmrra Mfr:. Co. Brill Co .. The J. G. Crosalnr; Manrane1e 
R,,mlo Csr Truck Co. SI. Lnulo Cor Co. Bethlehem Steel Co. 
Brill Co •• The J. G. Clo•I••• and Sorkela RamaPO Alax Corp, 
GPneral ElPrtrlc Co. General Electric Co. Croooln,:o, Traek (See TrHk, 
Johns-Manville, TnP. Coal and Aah Hanclllnr; <8ff Spttlal Workl 
N•tlonal llral<e Co. Convf'J'in,: and Hol•lln,: Cl'Oo•lnp, Trollry 
!!I. Lout• Car -ao. MIM'hln•nl Auderoou Mfl('. Co .• A.&J. 111 
Sdel:, C•r Devic,w Co. Coll Bandin,: and Wlndln,: Ohio Br&M Co. 

nrlili;es, s1 ... 1 • lllacblnea , Curtain• and Curtain Fl:rtnre, 
American Brldll'" Co. Elec. Service Suppllen Co. Brlll Co., Tba J. G. 

Brnohu. l'ftrhon ('nllo, Armatore and 'P'IPld Elec. SPl'Yice Soppl!ea Co. 
General EIPrtrla Co. Economy Electric Devices Morion Mfll', Co. 
Jesni'lmn. W. J. Co. &\. Loulo Car Co. 
t,, CIU'bnnn Co. General Electric Co. Df'nler'a l\laehtnery 
w ... 11nrhn11.., Pl. & M. Co. W111tlnrhou11e E. & 111. Co. Ell'C. Eoalpmenl Co. 

Brn•h Tinlil•r• Colla, Choke an/I Klrkln,: Hyman-Michael• Co. 
D. B. Flower 1:lec. Service Supplies Co. Tran!rlt EonlP. Co. 

B~:!:::;1;'_VJ:.;,t~~~mstle ,t~=rli. <.i.°"M. Co. Derallln,: Devlttt! (See also 
Dnlldloi;o, Slttl Col1> Coontln,: MM!hlnf'I ~!it"an~,•~~~.> & Co., Wm. 

American Brld!l'e Co. Clenlsod Fare Box Co. Derallln,: SwllehN!, Tee Rall 
Rnlkh~IMI• Intem'l Reirtoter Co. Rama1>0 Alu: Corp. 

Haokallte Mfr;. Co. Johnoou Fara Box Co. DrlN"llve s,rvler 
BMP•, Mc,t,,r Coln Sorlln,: Maehln"" Wish-Service. P. Edward 

J!rlll Co .. The J. G. Cleveland Fara Box Co. DooMI & Door Fl:rlure1 
Garford Motor Truck Co. ('"In Wrapt>ft'I , Hale-Kilborn Co. 
Tnlrmsllonsl Molar Co. CleYelsnd Fare Bo'< C... !II. Loul• Car Co. 

Door Opersllnr; Device, 
Brlll Co., The, J, G. 
General lllaclrlc Co. 
Nal'l Pneumstlc Co .. Inc. 
Safety Car Devices Co. 

Doon, Foldlnr; Vasllbole 
Nat'l Pneumatic Co .• Inc. 

llrlllo, Roek 
!>ullivan Macblneey Co. 

1Jrlll1, Trsck 
Amer. Steel & Wire Co. 
Elec. Se"lce Sop. Co. 
lnircreoll-Rand Co. 
Oblo Braoe Co. 

ng;~~-~~~ Supplies Co. 
Ean, 

Andaroon Mfir. Co., A. & 
J, M. 

Ohio Braas Co. 
J<:l,ooy, AobPSto•. Wood 

Johna-J\lanvill~. lnc. 
1<:ronomlu-rs 
Power Sr,cchlty Co. 

J•:lrdrlc Trao,..rnhudon Tower11 
American Bridge Co. 

Elretrlcol \\'Ir•• and Cabl .. 
Amer. Electrical Works 
Roebllnir'a Sane & Co., J. A. 

F.IPrtrla Orlndrra 
Railway Track-,.·ork Co. 

Electrode•• carbon 
Railway Track-work Co. 

F.lttlrode1, Steel 
Railway Track-work Co. 

Enrtneer1, Con•olllnr;, Con• 
tracllnr; and Operallnr; 

Alllaon & Co .. J. S. 
Archbold-Brad:, Co. 
Beeler, John A. 
nlbblne. J. Rowland 
Buchaoan & Laynr Corp. 
Bureau of Comm. ~oom-

lca, Jue. 
Day & Zimmermann, Inc. 
Drum & Co., A. L. 
Ford, Bacon & DIYII 
Demphlll & Walla 
Hoht, En"'lhardt W. 
Jackson. Wslter 
Kelly, Cooke & Co. 
Ouir. Joe R. 
R•llwa:, Audit & lnopectlon 

Co. 
Riche:,, .Albert S. 
Robluaou & Co., D. P. 
Sauderoon & Parler 
SteYeno & Wood, Jue. 
Siona & Weboter 
Wh!IG Enr. Corp .• The J. G 

Enrtne•. 011, Oil or Steem 
Allh-Cllalmere Mfr. Co. 
Jngeraoll-Raud Co. 
Wmlnrbouse E & M. Co. 

Exterior SI/Ir Psn•I• 
Haske lite Mfir. Co. 

F11re DoxPII 
Clevelsud Fsre Box Co. 
t:,•,momy EIP<"!ric DeYi('('• 
Co. 

Johnaon ll'are Box Co. 
Nat'I Ry, Appliance Co. 

FeneN, \\"oven \\'Ire and 
Fence Poala 

Amer. Steel & Wire Co. 
Fpoden, and Whttl Guard, 

Brill Co., Th~ J. G. 
Conaolldated CAr Fendar Co. 
Elec. SerTlce Supplle1 Co. 
St. Louis Car Co. 
Star Brs•• Work• 

Flhre and FlbrP Tn?,lnr 
Johns-)! onvlllr. Int,. 
W••tlnrhouoe E. & M. Co. 

Fl•lil C'"ll• (SH C'nll•I 
Fir, E:rllni:-ulshrro 

John•-lllanvillc. Jnr. 
J<~lan,trway Gnnr1JH, ~tttJ 

W. S. Godwin Co .. Inc. 
l"h1:rllnom rn,alntlnn 

Nat'l Ry, Appllnn<'f' Co. 
Flnodll,:hh 

l'llee. 9ernce Sunnlt•• Co. 
Floorlni,-, C'ompo•ltlon 

Johns-Manville. lnP. 
Fro,:w & Cro••lnn, TN' Rall 

llethlehem Steel Co. 
Ramspo Alax Corn 

Frnn. Trark (Bee Traek 
Work) 

Fro,:,,, TrollrT 
Anderaon Mfg, Co .. A. & 
J.M. 

Ohio Br&M Co. 
Furna,,.., t:IN"!rlt 1-tN'l 

\\'pl/llo,: 
American Brid"e Co. 

FD""" snd Fu.. Bnn1 
Oenersl Electric Co. 
WN!tlnl!'honoe E. & M'. Co. 

Fu.,.,, Reflllshle 
Oen"""l Eleetric r.o. 

Gl\lvanlu..,,, Doi Dip 
Jon. P. Cattie & Bro•. 

0Mketo 
Jnhne-Manvlllr. Jnr. 
We11tlnr;hoa11e 'l'r. Rr. Co. 
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Oaa-El•ctrlo l'ara 
Geoersl Electric Co. 

Oosollne Torehl"M 
Economy Electric Device• 

Co. 
Ou l'rodueer1 

Waotlnrhou111 JI. & M. Co. 
Oat .. , Car 

Brill Co., Tba J. G. 
St. Loul1 Cu Co. 

Gear Dlank1 
Bethlehem Steel Co. 

(leer ea ... 
Cbllihlrworlh Mfr. Co. 
Elee. SerYice Supplleo Co. 
WeaU~bouae E. a. l4. Co. 

l}ear1 and l'lnlona 
Bemla Car Truck Co. 
Bethlehem Steel Co. 
Elae. Service Soppllea Co. 
General Electric Co. 
Nat'l Ry. Appllsnce Co. 
Nuttall Co .. R. D. 
Tool Steel G<lar & Pinion 

Co. 
Generalln,: Sel1, Ou-EIN'trl• 

General Electric Co. 
Oenerator1 

Allls-Chalmen Mtir. Co. 
General Electric Co. 
WeoU~bOUIII E. & M, Co. 

Girder Rall• 
Bethlehem Steel Co. 
Lorain Steel Co. 

Ooor; (See Bella aod Oon,:1l 
Gr.,a, .. (Bee Lubrleanl1) 
Orlnden and Grind. Snppll .. 

Railway Track-work Co. 
Orlnder■, Portabl• 

Buda Compalll' 
Railway Track-work Co. 

Orlndera, Portable Elttlrle 
Railway Track-work Co. 

Orlndlnr; Block1 and '\Vhe•I• 
RaUwa:, Track-work Co. 

Goard Rall Clam1>1 
Ramapo Ajax Corp. 

Oo■NI Rsl11, Tee Rall & 
lllsn,:anNie 

Ramapo AJax Corp, 
011ard1, Trollpy 

Elec. Sernce Sup. Co. 
Ohio Braoo Co. 

Damm•••· Pneumatic 
Inrenoll-llaud Co. 

Darp1, Trolley 
Elec. SerYlce Supplies Co. 
More..J one• Braas & Metal 

Co. 
Nuttall Co., R. D. & Co. 
Star Braa Work■ 

H,adllr;hla 
Elec. Service Supplleo Co. 
Ganeral Electric Co. 
Ohio Bra.so Co. 
St. Loni• Car Co. 

11,_dllnlnr; 
Haekellta Mfr. Co. 
Panelyla Co. 

HratNll, Car (EIPclrlel 
Eronomy Ell'ctric Device• 

Co. 
Gold Csr Hast. & Licht. Co. 
Nat'l Ry, Appliance Co. 
9mlth Hasler Co .• Polar 

Heat~ra. Car, Dot Air and 
Wal~r 

l!'!lec. SerYice SUI>, Co. 
Smith Heater Co .. Peter 

Uf'&ters for !-l)f'clal Pnrl)O••~ 
Power Specialty Co. 

Helmet-Weldlor; 
Ra1Jway Track-work Co. 

llol•t• & l,lfl• 
Ford Chain Block Co. 

Holalo. Portahle 
ln~rsoll-Raad Co. 
Solllnn lllachloery Co. 

Hydranllo Machinery 
Allio-Chalmers M'rr. Co. 

Jndnslrlal Floorlnl' 
Johne-lllonville, Inc. 

lnelrnment,, Mf'ftlarln,:, 
T .. lln,: an/I ~rordln,: 

Eronomy Electric Device& 
C-0. 

Elec. Service Sop, Co. 
General Electrl" Co. 
Weollnr;bouse l!l. & M. Co. 

In,mlatlnr; Cloih, Pap~ and 
TaJN1 

General Ell'Ctrlc Co. 
Irvtnirtou Varnleh & ID•. Co. 
Johns-Manville. Inc. 
Mies Insulator Co. 
Okoultc, Co 
Stand. Undersronnd c .. ble 
Co. 

Wi,eUnrhou111 E. & M. Co. 
lnaulstlnr; f!llk 
Irnoirton Varnish & Ine. Co. 

ln1ulslln,: Varnl•hM 
Irno,:ton Varnloh & rno. Co 

ln"1llallon (!IN, al•o Palnhl) 
Electric Ry, Eoulomenl Co. 
Ell'<'trlc SPMire Son. l'ln. 
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A Reliable Compressor 
for Continuous Duty 

A shop dependent upon the continuous operation of an air com­
pressor can not afford a machine of unproven reliability. 

Ingersoll-Rand Class "E-R" Compressors can be installed with the 
positive assurance of working steadily and delivering air power at 
the lowest cost. They have proven reliable beyond question. 

Class "ER" design is the result of fifty-three years' experience in 
building air compressors. The materials and workmanship entering 
into "ER" construction are the best obtainable. 

A thorough running test is given every "ER'' Compressor before 
shipment. 

Bulletin No. 3050 points out in detail the 
reasons for the superiority of Clan "ER" 
Compre11ors. Send for your copy now. 

INGERSOLL-RAND COMPANY, 11 BROADWAY, NEW YORK CITY 
Office• in principal citie• the world o-r 

For Canada: Reier. Canadian lnrersoll-Rand Co., Limited, 260 St. James St., Montreal, Qu•bec. 
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62 
~neral Electric Co. 
Irvinirton V arnlah & In■. Co. 
Johns-Manville, Inc. 
Mica In1ulator Co. 
Okonlte Co. 
Weatlnr:house E. & H. Co. 

lnoulatlon Slot 
Imnirton Varolah 6 In■• Co. 

In1nlator1 (See alao Line 
Material) 

Elec. Rr. Equipment Co. 
lillec. Sernce SnPPlle• Co. 
O..neral Electric Co. 
Irrinirton Varnleh & In■. Co. 
Ohio Braea Co 
WeaUnirbouee E & H. Co 1 

ln1alator Pio■ 
Elec. Semce &upplletJ Co. 
Hnbbcrd 6 Co. 

l&eka (See al■o Cranee, 
llol1ta and IJfta) 

Buda Company 
!:lee. Service SuppUea Co. 

lotnla, nau <See R&U lolDtal 
loarnal Boxe1 

Beml1 Car Track Co. 
Brill Co., J . 0. 
St. LouJe Car Co. 

lnnetlon Boxe1 
Home & Ebling Corp 
Std. Underuound Cal>ie Co. 

Lampa, Oallnb and Fixtures 
Elec. SerYlce StUJ, Co. 
General .Electric Co. 
Westtn,-bouee E. a, M. Co. 

Lam119. Aro A Ineand11eeat 
"~alalao Deedlla:htl) 
=ner Electric Co. 
We■Un,-bouse E. a, :M. Co. 

I.mpe, 81naJ and lfukar 
lllcbol•Llntem Co. 

Lantern■, ClaNUleatloa 
Nlcbola-Llntera Co. 

Llrhtnlnc Prot..etlon 
Elec. Service Sup. Co. 
General Electric Co 
Ohio Brue Co • 
Shaw, Henry :,,i:. 
Weetlnirhouae :m. a, J(. Co. 

Line llfatetlal (Seo a1.., 
Braekete, loaulaton 
'\Vires, ete.) • 

Archbold-Brady Co 
Columbia M. W. •~. I Oo 
Doaeert & Co · • 
Electric Ry Equipment Oo 
.!!:lee. Service Sup Co • 
Hubbard a, Co ' ' 
Jobne-Manvllle Inc 
Al'ort!-Jonee Braae i, :Metal 

Co. 
Ohio Br... Co 
We1tlnrhouee i!:. a, x. Oo. 

LoMmollves, Eleetrle 
Daldwtn Locomoltve Wice 
General Electric Co · 
llcO~CumrnJnn'Mtir Co 
81. LouJ• Car co. • · 
11"eellnirhouee E. a, M. Co. 

Looomotl.-o, Oil Enrtne 
EJ...,trle Drl.-en • 

In~rsoll-Rand Co. 
Lubrlmlln,: Encln-. 

Oalena Sirna! OU Co 
Standard Oil Co. of bid. 
Texaa Company 
Unlveraal LubrlcaUnir Co. 

l.abrleant1, Oil and o.., ... 
Oalena-Slrnal Oil Co 
Standard Oil Co oi lad 
Texas Company' · 
UnlYeraal Lubrlcatlnr Co. 

llaehlnN7, lmnlatlnc 
Amer. lnauJaUnir Madi. Co. 

.llanr:aneee 81""1 Gaud Balla 
Ramapo AJax Corp. 

Han.-.oeee Sift! Swltehee 
Fro1t1 & CrOlelnn • 

~hlebem ~I Co 
Rama1>0 Alax Corp •• 

Hann~• Steel, Speer.I 
Traek Work 

Bethlehem Steel Oo =~n (See J111tni,,;ent1) 

Mica Insulator Co 
Hioldln1t, Metal • 

Allla-Cbalmere Jlfir Co 
.llotor Bn~• (See ntia,. · 

. lllotor) • 
Motor Lends 

Do11&ert & Co. 
Moton, Eleetrle 

WeeUurhou1e E. a, M. Co 
Moton and Generator Seta . 

O..neral Electric Co. 
Hotorm,n•e Beato 

~11""&::1j~rJ _ M'fr:. Oo. 
Elec. Semce Sup. Co. 
Hale-Xllbum Co. 
He:rwood-Wakeftllld Co 
Bt. Lou!• Car Co. • 
Wood Co., Chu. N. 

Nata and Bolt■ 
Bethlehem Steel Co. 
Bemle Car Truck Co. 
Hubbard & Co. 

Oil lle&tet11 
Power Sl>Cclalty Co. 

0111 (See Lubrl,ant1) OmiJ!~:,• (See Buaee, 

Oxy-Ae<-tTlene (See CutilD1t 
Apparataa Oxy-Aeeb"fene) 
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Paekln1t 
Johna-Manville. Inc. 

Paloh and Varnlahell 
(101ulatlnlt) 

Mica lnaulator Co 
N•tlooal P.y. Appllence Co. 

Pavement Breakera 
lngereoll-Rand Co. 
Sullivan Machinery Co. 

Pavln,: Brl•k Vltrlfled 
Nat'! Paving Brlck Jl{fra. 

Ass'n. 
P,u·ln,: Guards, Sterl 

W. S. Godwin Co .. Inc. 
Pavfoa: .Haterlal 

Amer. Br. Shoe & Fd7. Co. 
Plokup1, Trolley '\Vite 
m,% ~ceCo~Upp N Co. 

Pinion Pullen 
Elec. Service Suppllee Co. 
General Electric Co. 
Wood Co., Chu. N. 

rtmooa (See 0...-.1 
l'lno, Cue Hardened, Wood 

&nd Iron 
Beml.o Car Track Co. 
Elec. Service SuP. Co, 
Ohio Brue Co. 
Weetln,-bou1<1 n-. Bralt1 Co. 

Pino, 'Wood &; Iron 
Sharp, Ew, P. 

Pipe 
Nat.Iona! Tube Co. 

Pipe .,,un,:1 
We.tlnrhouae Tr-. Brake Co. 

Planota (See llluhlne Toob) 
Platea for Tee R&ll Swltehee 

Ramapo AJAX Corp, 
Plier,, Rubber lnaulaW 

Elec. Sen1ce SuP. Oo. 
Pneumatle Toot. 

Inrenol1°Rand Co. 
Pole Une Danhru1 

Bethlehem Steel Co. 
Ohio Braaa Co. 

Polee, llrl'tal Stre.l 
Batel Expanded Steel Traal 

Co. 
Elac. By. Equipment Co. 
Hubbard & Co. 

Pole Belnforel n.-
Hubba.rd & Co. 

l'lolH Ill Ties Treated 
Bell Lumber Co. 
International Creoeotlnr & 

Comtructlon Co. 
Pole,, Ties, Pnsh, Pillo,: & 

Lnmbe.. 
Bell Lumber Co. 
lntemallonal Creoeotlnr 6 

Construction Co. 
PolH, Troller 

Anderaon Mfr. Co .• A. 6 
J. x. 

Elec. Service SgppUee Oo. 
National Tube Co. 
Nuttall Co~ R. D. 

PolH, Tubular si..,1 
Elec. RT, Equipment Co. 
Elec. Se"lce Sup. Co. 
National Tube Co. 

l"ortabli, Grind,,. 
Buda Company 

Pothrada 
Okoall<I Co. 

PowtT Uoa...., 
Amerlran Bridge Co. 

Power SaTlnr: Devlee■ 
Economy Electric Device• 

Co. 
National R7. Appliance Co. 

Preesur, it.f;ulatou 
General Electric Co. 
Wenlnrhou• E. a. H. Co. 

Pnm1>1 
AlU.-ChalmeN M:fr. Co. 
Ina-enoll0 Rand Co. 

Pnmp1, Air Lift 
Sulll.-an Machinery Co. 

Pom1>1, Vamnm 
Inr:ereoll-Rand Co. 
Sullivan Machinery Co. 

Pnnehu, Tleket 
Iotem'I Re,-t1ter Co., The 
WOOd Co., Cbaa. N. 

RAIi Bra.,._ & Fa■ lenln,:1 
Ramapo Alax Corp. 

Rall Grind..,. (See Grlocleu) 
Rall lolnt1 
Carnerte Steel Co • 
Rall Joint Co. 

Rall .Jolnt ■--Welcled 
Lorain ~ Co. 

Rall• lw'la:rlnc 
L. B. Fos'ter Co. 
HYman-llllcbaela Co. 

Halle, Steel 
Bethlehem Steel Co. 
L. B. Foste'l' Co. 
Came,-Je Steel Co. 

Rallwa7 PaTln&' Guard., 81Ml 
Godwin Co .. Inc •• W. S. 

Railway Safety Swltchr1 
Westinghouse E. & M. Co. 

Rall ,lolnta 
Rall Joint Co. 

Rall W•ldln,: 
Railway 'n'ack-work Co. 

Rattan 
Brill Co .• The J. a. 
Elec. Service Supplies Co. 
Hale-Kllbum Co. 
Heywood-Walte!leld Co. 
McGuire-Cummlnn J,t:t«. Co 
St. Loul1 Car Co. 

Recht er• and FIi tlon 
Brill Co .. The J. G. 
Elec. Sen1ce Supplie1 Co. 
Intern'! Re,-taler Co., The 
Rooke Automatic Rel"lohr 

Co. 
SI. Loul1 Car Co. 

Relnl'or,emen I, Conerele 
.Amer. Steel & Wire Co. 

Repal.r Shop Appllaneee (See 
also Coll Baodloa: and 
WID<1lo,- lllaehlnes) 

Elec. ServiC'e Supplle1 Co. 
~pal.r Work (See al■o Oolll) 

0<,neral Electric Co. 
Weatlnltbonae E. & H. Co. 

Rrplattr■, Car 
Elec. Service Sup. Co. 

~lltanre, \Vire and Tube 
~neral Electrlc Co. 
We1Un,-bouae E. 6 H. Co. 

ltelrlever1, Trolley (See 
C&t•hrr1 and Retrlenr■, 
Troll,y) 

Rheo1tat■ 
O..neral Electric Co. 
Mica Jnaulator Co. 
Weellnrhouae E. & ll. Co. 

RooOna: A•b<,•l.09 (Car) 
Johna-Manville. Inc. 

Roof■ 
Haeltellte Mfr. Co. 

Sander,, Tracll: 
Brlll Co. The J. 0. 
Elec. 8erY:lce Euppllee Co. 
Nlchola-Llntern Co. 
Ohio Brue Oo. 
St. Loula Car Co. 

Suh Flxt•""• Ou 
Brill OD. The J. G. 
Home & Eblin&' Corp. 
!tt. Lout■ Car Co. 

Saab, llll'tal, Car WbMlew 
Hale-Bllbun> Co. 

Seraper■, Tra,k (SH a,-o­
ota ancl &raptta, Traekl 

s«ew DrlYeu. Rabb•• 
In1alated 

Eleo. Sen1ce Sup. Co. 
S-t1, Bn1 

Hale-Kil burn Co. 
Heywood-Walle!leld Co. 
St. LouJ1 Car Co. 

~tf ~ Jr: :.1"8. Battani 
Hale-Kilburn Co. 
Heywood•Wake!leld Co. 
9\. Loni. Car Co. 

BMUoc lllatttlal• 
l!rtll Co .• J. 0. 
HeJ'wood-Wake!leld Co. 
St. Loul1 Car Co. 

s ..... nd Hand Equipment 
E'lectr1c Equipment Co. 
llyman-llllchael1 Co. 
'n'&Mlt Equip. Co. 

ShadN. \'ullbale 
Drill Co~ The I. G. 

Shovel■ 
AWe-Cbalmera Mfr. Co. 
Brill Co .. The J, G. 
Hubbard 6 Co. 

Side Bearlon (See Bearln1:1 
CNller and Side) 

Slr:nal-. Car Slanloc 
F.lec. Service Sup. Co. 
Nat'! Pneumatic Co- Inc. 

Slr:Dala. Jndleatlna: 
Nlcbola-Llnu.m Co. 

Sl,:nal RJ'■lem1, Bloel< 
Elee. Semce Sup. Co. 
Nachod Sirna! Co~ Inc. 
U. S. Electric Slirnal Co. 
Wood Co., Chu. N. 

SIJtT1AI Sy1tem1, 11111:hway 
Crouln1t 

Nachod Sirna) Co .. Inc. 
U. S. Electric Slsnal Co. 

Sla•k Adl111t,n (Seo Drake 
AdJn•lf'U) 

Sleel Wheela and Cutl•ra 
Anderson Mt,-. Co., A. 6 
J. H. 

Elec. RJ'. Equipment Co. 
Elec. Sen-Ice Suppllet Co. 
M'ore.Jonea Braaa II, Metal 

Co. 
Nuttall Co_ R. D • 

Smokuta,k1. Car 
Nlcbole-Llnteru Co. 

Snow Sweeper■, Rattan 
He:r,,,ood-W1lleftald Co. 

Soow-Plow1. Sweepera and 
Broom• 

Brlll Co .. The J. 0. 
CoDSO!idated Car Fender Co. 
McOuire-Cummlnn M'f,:. Co. 
SI. Loula Car Co. 

Soeketo & Rtteplat!IH 
John3•:Mannlle. Inc. 

Solderlnr: and Brazlna: AP· 
paratn1 (Bee Weldln1t 
Praeee- and ,\ppsratae) 

Special Adhe■IYe Pa1>et11 
Irrinr:ton Varnl•h & 1111. Co. 

Sp,-elal Trukwork 
Bethlehem Steel Co. 
Buda Company 
Lorain Steel Co. 

Splkee 
Amer. Steel & WINI Co. 

S~~~~~ir~:.::,o~".'1,t M. Co. 
Spllelnr: Steen■ (Ste Clam!" 

and Conneeton) 

Sprln1te, Cor and Traek 
Amer. Steel 6 Wire Co. 
Beml1 Car Track Co. 
Brill Co .. The J. 0. 
Fon Pill Spring & Hf,:. Co. 
St. Louie Car Co. 

Sprlnkler1, Traek and Bo&cl 
Brill Co., The J. 0. 
lllcGuJre-Cummlnire Mfir. Co. 
St. Loul1 Car Co. 

Ste.I and St..el Prodaeta 
M'orton Mt,-. Co. 

81<'1)9, Car 
Horton Mfr. Co. 

Stokera, llleehanlt•tll 
Babcock & Wilcox Co. 
Weetlnirhouee E. & M. Co. 

Stora,:e Batt..-les (See Bat• 
terlH. Storaa:e) 

Slraln, Jnoulatore 
Anderaon lllfl". Co .. A. & 
J.M. 

Ohio Braes Co. 
Strand 
Roebllnir'■ Sona Co" J. A. 

Superheatera 
Babcock & Wilcox Co. 
Power Speclalt7 Co. 

Sw,.,1,er■, Snow (Bee Soow 
Plow1, Sw.,pera anol 
ltroom1) 

Swlt,hboxM 
Johna-lllannlle, Ioc. 

Swlteh Stand• & .,xta..,. 
Ramapo ,\Jax Corp. 

Bwltehr1. Seleetor 
Nlcbol1-Llotern Co. 

SwllehN, Tee Rall 
Ramapo AJ ■x Corp. 

Swllehee. Truk (Bee Traek 
Special Work) 

Swllebea aacl s,.ttchboaru 
Allla-Chalmere Mfa: Co. 
Elec. Sen1ce Suppllea Co. 
General Electrlc Co. 
WNtlnl"houae E. & H. Co. 

T~:-"..:h-~d Co. 
Railway 'n'ack-work Co. 

Tape• and Cloth• (See Jun• 
laUoa: C)oth, Paper and 
Tape) 

Tee Ball Speelal Traek Work 
Bethlehem Steel Co 
R&111ap0 A.Jax Corp. 

Tl'lepbones and Parle • 
Elec. Sen1ce Suppllea Co. 

Terminal■• Cable 
Std. Uadersround Cable Co. 

Teetln1t ln.trumeot1 (See ID• 
1trument ■• FJeelrleal llfeu­
arlna:. Te11loc, ete.) 

Thermo1tat1 
Oold Car Ueatln,- & Ll,-bt­
tnr Co. 

Rallwa7 UtllltJ' Co. 
Smith llealer Co •• Peler 

rl•ket Chopper, & De1tro,-er, 
Eloe. SerYice Suppllee Co. 

TIH, AU Metal 
Mel&I Safety R.R. Tie Co. 

Tlee end Tie Roda, St ... l 
Carnerle Steel Co. 
Godwin Co.. Inc.. W. S. 
Intemallonal Steel T\e Co. 

TIN, 'Wood CroH (See Pole,, 
Tl .. , 1•0111, etc.) 

T1re• 
General Tire & Rubber Co. 

Tool Sleel 
Bethlehem Steel Co. 

Toola. Tra•k & llfl••ellaot'Ou1 
Amer. Steel & Wire Co. 
Elec . Sen1ce Sappllee Co. 
Hubbard & Co. 
Railway Trark•work Co. 

TorehH, AttlTIHle (See Cut­
tins Appar1Lt■1) 

Tower■ and Tran1ml11lon 
StrueturH 

.Archbold-Brad7 Co. 
Datee E'xpaoded Steel Tn1N 

Co. 
Weatlnrhoul8 E. & M. Co. 

Trvk Orlndrra 
Ralh•aT 'n'ack•worll Co. 
Rall Weldlnr & Doodlnir Co. 

Trukleea Trolley Car, 
St. Loule Car Co. 

Truk. Sp..elal Work 
Bethlehem St..,! Co. 
Boda Company 
N. Y. Switch & Croealng 

Co. 
R&n'.laPo Alu: Corp. 
Wharton. Jr .. & Co., 
Inc .. W. 

Tramffr (See Tloket1) 
Tran1formtta 

Allle-Chalmere l4fl', Co. 
General Electric Co. 
WeaUUll'houee E. & H. Co. 

Tread■• Safety, Stair, Car 
Slfp 

Morton Mfir. Co. 
TrolleT BRJIH 

Anderson Mfir. Co., A. J. I, 
J.M. 

~~er.!l~f;tJ:P&~ee Co. 
lllol't!.Jonea Braaa & Metal 

Co. 
Nuttall Co .• R. D. 
Ohio Brue Co. 
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Trol197 Buee, Betrlnlnr: 
Anderaon :Mt,-. Co .. A. 6 
J.M. 

Elec. Sen1ce 8upplle1 Co. 
Nuttall Co .• R. D. 
Ohlo Brae• Co. 

Tl'olle7 BtteH 
Brill Co •• The J. 0. 
General Electric Co • 
Wesllnirhouae E. & M. Co. 

TrolleT lllaterlat (Overh.,..) 
Batee Expended Steel TwtN 
Anderaon Mfir. Co .. A. ,. 

i[ec~Service Supplle• Co. 
Hore.Jonea Brass & Melal 

Co. 
Ohio Braes Co. 

Trollry 1-hor 
Mlller Trolley Shoe Co. 

Troll•T• & Trolley sni­
Ford Chain Block Co. 

TrolleT Wheel■ (See 'Wbeela. 
Trolley) 

Trolley Wheel Bnshlnp 
More-Jonea Brue & Metal 

Co. 
Trolley Whttla & llarpe 

Hore-J onee Bras• & Metal 
Co. 

Trolley WIN> 
Amer. Electrlral Worlu 
Amer. Steel 6 Wire Co. 
Anaconda Copl)lr Min. Co. 
Roeblln,-•e Son• Co •• J • .&.. 

Trueke, Car 
Baldwin Locomotive Wka. 
Bemle Car Trad[ Co. 
Brill Co., The J. 0. 
McGulre-Cummlnp Mfr. Cc>_ 
St. Louil Car Co. 

Tublnr:, Sl,rl 
Nallonal Tube Co. 

Tabin«. Yellow a Blaek, 
Flexible Vanallh 

lrvta&'10u Varnlah & Joe. Cc>_ 
TnrbloN, Sl<lam 

AUla-Chalmera :Mfl". Co. 
~neral Electrlo Co. 
We.Un,-houae .E. 6 M. Cc>-

Tnruatllea 
Elec. Senice SUDl>l.le■ o■• 
P8rey iur. eo_ Inc. 

TUmtables 
American Drld&"e Co. 

\'alYN 
Ohio Brue Co. 
Weatln&'hOUl8 'n'. Br. Co. 

Vamlahed Papen 
lrvtnrtoo Varullh 6 Ina. Oo. 

Varnllhe,l 8111,a 
IrvtDrion Vaml3h 6 Ina. 0... 

Varal1be1 
Beclnrl th-Chandler Co. 

Ventllator-. Car 
Brill Co., The I. 0. 
Nat1 R.7. Appll,..... Co. 
Nlchola-Llnu.m Co. 
Rallwa7 Ullllty Co. 
St. Louil Car Co. 

\"rotlbule IJnlnp 
Haakellle .llll'fir. Co. 

l"llrlfied Pa..tn« Br1•k 
Nat'I Pavtnir Brick )(fra. 

A88'n. 
Welded Ra.II Joint■ 
Alumlno-Tbermlc Corp. 
Ohio Bru1 Co. 
Ballwa7 Track-work Co. 

Welder■• l'llwtable Eleelrl1 
Ohio Brue Co. 
Rallw117 Track-work Co. 

Weldin,: Pro- an,1 
Apparatoe 

Alumloo-Tbennic Corp. 
O,,neral Electric Co. 
International OX7ren Co. 
Ohio Br...., Co. 
Rallwa.r 'n'ack-work C.. 
Weetlnl"bouae E. 6 M. CII. 

Weldlna: Steel 
Ralh••T Track-work Co. 

Wheel Ooard1 (See F1odw1 
an,i \Vh..el Guard• l 

Wb..el Pret- (See lfacbl­
Tooll) 

Wh..ele. Car Steel a Steel 
Tire 

Carne,-le St"61 Co. 
Wheel& Troll~ 
Elec. R7. Equipment Co. 
Gilbert 6 SoM. B. Y. A. 
Sharp, Edw. P. 
Wheel■, Trolley, '\V..,uchl 

8t•el 
l!!lec. Senice 9uppllea Oo. 
General Electric Co. 
Nuttall co_ R. D. 

Wblltle1. Air 
General Jlllectr1c Co. 
Ohio Brue Co. 
Weetlnr:hou,e E. 6 M. Oo. 

Wire Rone 
Am•r Steel 6 Wire Co 
Roebllni:'1 Sooe Co .. J .A. 

WI,.,. ana Cables 
Amer. Electrical Work• 
Amer. Steel ti WI,. Co. 
~:~d~~rf:reolllln. 0& 
Okonlte Co. 
Roebllnr:'1 Sons Co .. J. A. 
Btd. Underrround Cable 0.. 
Wntln1:bou1e .I!:. ti K. Co. 



January 17, 1925 ELECTRIC RAILW A Y JO U RNA L 63 

p,o ______ ___ , .............. "........,..,.....,,..m•••--•-n"'m,..,,.._l r --••-WHNOILW WU IWWWW WWW 1111 I Ill 

i . 
i . 

I 

I 
Complete satisfaction 

Operating perfectly and rcqumng 
minimum attention for maintenance 
and lubrication, Earll Catchers and 
Retrievers give genuinely satisfactory 
results. Their refinement of design, 
and mechanical superiority arc sum­
marized in the following five features, 
peculia r to Earll construction. 

No-wear Check Pawl 
Free-Winding Tenaion Sprinr 
Ratchet Wind 
Emerrency Reloaao 
Perfect Automatic Lubrication 

Earll Catchers and Retrievers 

C. I. EARLL, York, Pa. 

I ; 

I 
i 
ii 
~ 
i 

I 
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~ 

I 
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"Dltftrtntlal Two-Car Train. Trailer dumpl1111 load clear"' lrfflcA.N 

DIFFERENTIAL CARS 
Standard on Fifty Railways for 

Track Maintenance Track Conatruction 
A,b Diapoaal Hauling Croutiea 
Placing Balla,t Diapoaal o f Waate 
Coal Haulinr Snow Diapoaal 

Concrete Materiala t o the Job 
Exca·vated Material to the Dump 

I For Economy 
= THE CLARK CONCRETE BREAKER 
ii THE DIFFERENTIAL BOTTOM DUMP CAR -
~ THE DIFFERENTIAL COMBINATION j I CAR-WHEEL TRUCK and TRACTOR ! 
i THE DIFFERENTIAL STEEL CAR co. I I Findlay, Ohio, U. S . A. ~ 
6'm1tuH1aHhll:lttltnlttmnmn111111m11u1n1m 111n1rt1111MtttNIHtnllHHlfflthllUlhfflUIHIIIII ......... Ill: 

rrttsaWWIM~UIIWIIUUIJIWIHlffllUUIIIUfflJHUIIIIIUWUl
0

1HDffllWIUIIHWlllfHIIJHMIIUIIUUJUWUmtlUUUIUIIUUIHlfflllllfllllUHHIJHllhlllllllllll1UHlfff1HIHIIIIIHlll1HllnU1HHllttlllUtllllllllllllnlwtllllllllft1HllfflHtlHIWltNIIIIIIIUfffffflltl-fll! 

McGUIRE-CUMMINGS 
Manufacturing Company 

General Offices 

I 
111 W. Monroe St., Chicago, Ill. 

Street Cars, T rocks 
"L~.:;~~D~:, y~:'.;<>o~:n~~~~~~~ Snow Sweepers 

Uon. 

:ffllMtfthtllUIIMHIIIIIIHIJtflJIIHH111tlllllHUIIIHIIIIIUlfllflflltlllllffllflll1HlttllflllllhNlhfflltNtlllfltHUHn1n1nm111n111111m1111111111111n1111111m11tu111111111111111ttttlllllllllHtllllllllHlllffltlltWfllllnfllllfffttlHlllffllHllllHlllflllt"""NIKlltllHfflfflllltt ......... 

until IO a. m. 

Wednesday 
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§i CAR AXLES §i I J. R. JOHNSON AND co., INC. I r FORGED STEEL AXLES i 
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Phila. & West Chester Trac. Co's. 
New High-Speed Cars 

Ten Center- entrance Center - exit 
cars, of the railway company's 
standard design, were recently de­
livered to the Philadelphia & \Vest 
Chester Traction Co. These new 
cars, mounted on Brill High-speed 
Trucks, 27-MCB-ZX, are noted for 
their smooth and comfortable riding 
action, to which their general popu-

larity with the public may be largely 
attributed. 

Seating accommodations are pro­
vided for 62 passengers; the cars 
measure 48 feet long overall, 8 ft. 7 
in. wide over posts, and equipped 
with quadruple 50 H.P. motors 
weigh 59,000 lb. 

Catalog No. 277 contains a complete line of modern transportation equipment. 

~ THE J. G. BRILL COMPANY !pl 
ffl PHILAOE:L.Pt-tlA. PA. ffl 
AMERICAN CAR Co. c;.c. KUHLMAN CAR Co, WASON MANr'o Co. 

ST- I.DUI■ MO. CI.CVCI.ANO.DHtQ. .P,-1NQ,1C1.0,MAS5. 
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Noiseless Substations 
-G,E Equipped 

IV rs/ Adams, 1000 kw. (upprr lrftJ 

Mrlrou, 2000 kw. (abovr) 

Car,•anza, 1000 kw: (lrft) 

Wrst 54th St., 1000 kw. (not shou•n) 

Crnt,al A,•r., JOOO kw. (b<'ini, built) 

G-E AUTOMATIC SUBSTATIONS have enabled t 

Los Angeles Railway to locate power delivery points 

restricted residential districts. They are solving this d 

tribution problem because they could be totally enclo 

and made sound-proof-one advantage of automatic cont 

}[ . 




