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A Happy New Year 
" Joe," said the Vice-President, "without being 

unmindful of conditions beyond our shores, this 
great country of ours has many reasons to cele
brate the advent of a Happy New Year. Business 
generally is very good. There is practically no 
unemployment. Our own Industry is convalescing; 
much brighter and happier days are in store for 
the Electric Railway Industry in this country. 
The resolutions we drew up and adopted last 
year have permeated throughout our organization. 
All we need do is to follow through and do even a 
better job this year." 

"You are absolutely right, Boss," said Joe 
smiling. "Our manufacturing friends and, in fact, 
all wide-awak'! business men are helping to inform 
the people regarding the necessity and value that 
progressive and adequate street car service is 
to them." 

"That's true, Joe. The national advertising of 

the Westinghouse Electric & Manufacturing 
Company alone has been a big factor in this work. 
All that this ) ndustry of ours needs now is for 
every management to get abreast of the times and 
follow the lead and activity established by the 
progressive men in the ) ndustry. Transportation 
service requirements have changed. The automo
bile and good roads have changed peoples' habits 
and expectations in transport service. None can 
afford to still think about schedules and service 
as they did ten years ago; if they do they are 
asleep at the switch-harmful not only to their 
own company but to the rest of the Industry." 

"No argument on that question, Boss. The 
manufacturers have done their part on equipment, 
too. With the safety car and the light weight, 
double truck ~ars equipped with Westinghouse 
motors and cabinet control. the kind of service 
people want can be provided. We know because 
we have done it." 

e~ 
, 

AERA 
Westinghouse Electric & Manufacturing Com pany 

East Pittsburgh, Pa. 
' :2 

estinehouse 
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What the Subscribers 
Think of the Journal 

W E HAVE been telling you a few things 

in this column about ourselves. Perhaps 

it would be just as pertinent and interesting to 

know what others think about us. The following 

are some comments taken from letters written 

to us in response to an invitation to make any 

suggest ions which the subscriber thought would 

improve the paper. 

An Established Necessity 
Have been reading the Journal for fifteen years or 

more. Consider it the best magazine published. It 
is an established necessity to most railway men. 

L. W. H., General Manager. 

All That a Publication Should Be 
Nearly all articles are interesting and good. I 

consider the Journal in its present form all that an 
electric railroad publication should be. 

H. N. L., Commissioner. 

Highly Organized Publication 
I read the Journal with a great deal of interest. 

I consider it a very highly organized publication and 
have nothing but commendation for it. 

B. L. D., Engineer. 

Keeps Him in Touch with All Phases 
I cannot suggest any changes in your Journal that 

would better its usefufness so far as I am concerned. 
It ably keeps me in touch with all phases of electric 
traction. \V. H., General Foreman Shops. 

Covers the Field Broadly and Thoroughly 
I always read the Journal every week, skipping 

over conlents and carefully reading those articles from 
which I wish to secure more information. It is a 
regular part of my routine. You have always covered 
the field broadly and thoroughly, and I have nothing 
to suggest that would make it of more value to me. 

E. D., General 1',f anager. 

irculation of this issue, 5,975 Ad,;ertising Index-Alph~betical, 40; Classified, 36, 38; Searchlight Section, 35 
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W estinghouse 
Traction Brake Co. 

Products 

BRAKES FOR EVERY 
CLASS OF SERVICE 

Schetlule 831-3 (Slrali:ht 
Alr)-For single cars in light, 
slow-speed city service. 

SchrdulP SJIE (Seml-Auto
matic)-For single cars or 
two car trains In city service, 

s,hedule ,\~DI (Combined 
Automatic and Slralr;ht Alr)
For single cars or short multi
ple-unit trains in beavY ci ty, 
suburban or interurban sc-r• 
vice. 

:-d,Nlnle AMU (Automatle) 
-For long trains in higb-s11('('(! 
interurban elevated or subway 
service. 
:-chedul<' AMUE (Electro-l'n<'u
matic)-For trains of any 
length in ra11id transit, elr
vated or subway lines. 

\ 'arlahle Load Brake--For 
trains of any Ieng-th on ele
vated or subway systems. Same 
as AMUE, plus features for 
varying brake cylinder pressure 
so as to obtain uniform retar
dation on empty, part\.ally 
loaded, or fully loaded trains, 

AIR COMPRESSORS 
t'or Trart ion Srn1,·e--DH 

"Bungalow" type. 10 to 25 
cu. ft. disl)lae<-ment; DF type, 
16 to 38 cu. ft. displacement; 
other types to meet s11cclal rc•-
quirements. · 

I ndustrh•I Servlre--All types 
and sizes from 11 to 660 cu. 
ft. disp]IJ.C('ment; a.c. or d.c. 
motor; r ecommended for power 
stations. car barns, shops, 
yards. e tc. 

"TIGHT-LOCK" 
AUTOMATIC COUPLERS 

Car and Air, or Car. Afr aud 
Electric Couplers for all 
C"Jasses of traction serviee. 

"WABCO" PACKING 
CUPS 

For a ir brake cylinders, door 
control engine cylinders. etc . 
Air Urake Hosr, C<>upllnp nncl 

Filtini:s 
Car Signal Equipmmt 
Air Whl stlee 
Air Cut-nut Cocks 
Air Gai:rs 
Brake an,I 0prrntini: .\ir 

\'ah·rs 
Aut-0mnlic 
Air Strainers 

Slark Adln•frrs 

AN AUTOMOTIVE 
A IR BRAKE 

A new development 
providing better brak
ing facilities for the 
safe and efficient opera .. 
tion of Motor Buses, 
Trucks, Touring Cara, 
Track! .. ,. Trolley Cars 
and Rail Mott>r Ve
hicles, 
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PROY.1.INENT among your requirements for 1923 
will be the right kind of equipment to enable you 

to take full advantage of the opportunities for profit
able operation that the New Year offers. 

\Vestinghouse Traction Brake products represent a line 
of equipment that is essential to successful railway 
operation - equipment of known quality which will 
meet your highest requirements in every detail. 

Consult the list on this page, check off the items which 
will help you to realize your plans for better service 
and increased earnings, then have us send one of our 
representatives to talk the matter over. 

Wes ting house Traction Brake Company 
General Offices and Works : Wilmerding, Pa. 

Roston. l\ l ase. 
l'hlea,::o, 111, 
('olnmbne, 0. 
J> rn ,·Pr. Colo. 
JJ011Ston. 1'f'x. 

OFFICF,S: 
Lo~ AngPles 
Jlrxlro City 
:-t. Louis, lllo, 
St. l'nnl , llllnn, 

Xew York 
P i ttRburs:h 
Washln i:ton 
:-eattlr 
San J,'"ranrlsro 

tw\ 
~ 

Wrs11N6HousiTRAc110N BRAKts 
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O-B Type BC Trolley Frog (Patented) 
Bottom view of pan at left 

Made right-or left-hand ( ten degrees only) for all sizes and styles of wire 

0 -B Type BC Trolley Frog 
Saves wear on main line wire 

One large railway found that 0-B Type BC Trolley Frog could 
be set more than six feet farther back-that is, closer to the switch 
point-than the frog which it replaced. That feature is the big reason 
for 0-B BC Frog. 

It means much less wear on the trolley wire because it means 
a shorter distance for the wheel to drag before it picks up the turn
out wire. Pan construction makes it possible. Trolley wheels ride 
through on their grooves - at no time does the flange of the wheel 
touch the pan. 

0-B Type BC Trolley Frogs are made right-or left-hand in 
ten degrees only. Service has demonstrated that this one angle takes 

~lip tip untlt>r hooks-

care of all conditions and does it well. 

0-B Type BC Frogs are fitted with bronze 
cam tips which clip minutes from installation 

time and add weeks to 
· ~ '- r----rf..-11. """"-........... service life. The illustra

tions below show how 
easy It IS to install 0-B 

~~~==I Cam Tips. 

Turn O\'Pr aml clown on tl1P wll'e--

Clineh the lips and the Job Is dooe, 

The O!J}5?1d® o~Fs1ss Co. 
New York Philade_lphia . Pittsburgh ~ha~leston.W.Va. _ Chicago - Los Angeles San Francisco Paris, France rr.oducts: Trolley Materrol, Rarl Bonds. Electrrc Rarlway Car Equipment. High Tension Porcelain Insulators, Third Rail lnsulato• 
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. Jn8urance plus 
_)(ars/2 & X£fJennan SerPice 

OTHER THINGS. BEIN_G EQVAL-Marsh & 
McLennan would ·not be carryin·g the insurance for a 
great number of the ·Iargest public utilities in America. 

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

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

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

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

MARSH &M~LENNAN 
175 W. Jackson Blvd. Chicago, Ill. 

Minneapolis 
New York 
Detroit 

Denver 
Duluth 
Columbus 

San Francisco 
Seattle 
Cleveland 

Winnipeg 
Montreal 
J.ondon 
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Trained Eyes and Steel Ties 

O
N the course of experience an En
gineer develops unconsciously a 
faculty of measuring the strength 

of material with his eye-of checking 
without calculation by his visual precep
tion the correctness of any construction
always when faced with this test Steel 
Twin Ties get the nod of approval. 

HHEY'RE big enough for the work 
lUJ they have to do- 140 pounds of 

steel- 156 square inches of bear
ing per track foot and this at no greater 
cost than wood ties in ballast--in many 
localities at a large first cost savings over 
wood ties in concrete. 

See them in your 1923 construction 

THE INTERNATIONAL STEEL TIE CO. 
Cleveland 

Steel.Twinlie Track 

7 



8 E L ECTRIC RAI LWAY JOURNAL 

Bates Steel Poles 
used in the 

Windsor Trollibus Installation 
Bates Steel Poles were selected as the most econ
omical and satisfactory method of ove.rhead con
struction for trackless trolleys operated in Windsor, 
Ontario under the control of the Hydro Electric 
Power Commission. 

T wo separate routes are operated through residence 
sections of the city and besides the economy and 
permanence of Bates Poles their good appearance 
was an important consideration. Notice the con
venient and attractive mounting of street lighting 
brackets. 

Bates Steel Poles have many advantages to appeal 
to engineers planning new or replacement construc
tion. Our engineering staff is at your service with 
a large fund of practical dat,a. 

Bates Jlande§teel Truss@. 

208_South La Salle Street, Chicago, U. S. A. 

I 
/ 

' 

ONE PIECE 

EXPANDED 
STEEL 

December 30, 1922 
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Keystone 
Car Specialties 

Air Sanders 
Air Valves 

Golden Glow Headlights 
Illuminated Destination Signs 

Steel Gear Cases 
Safety Car Lighting Fixtures 

Motormen's Seats 
Faraday Car Signals 

Trolley Catchers 
Shelby Trolley Poles 

Samson Cordage 
International Fare Registers 

Fare Register Fittings 
Cord Connectors 

Rotary Gongs 
Standard Trolley Harps 

Standard Trolley Wheels 
Automatic Door Signals 

Trailer Connectors 

SERVICE is the middle name 
of this time-established insti
tution behind Keystone Car 
Specialties-the E I e c t r i c 
SERVICE Supplies Company 
oE Philadelphia and Chicago. 
This SERVICE is a complete 
SERVICE, too. The name 
means more than complete 
car equipment; it means com• 
plete transmissi,on line spe
cialties, lightning protective 
apparatus, motor-repair ma
chinery and tools, rail bonds 
and track equipment, over
head material and third rail 
contact material. 

hECTRIC SER.VICE SUPPLIES Co. 
Manufacturer al RailUJay Material 

and Electrical Supplies 
PHILADELPHIA, 17th and Cambria Sta. 

NEW YORK, 50 Church St. 
CHICAGO, Monadnock Block 

llraneh Offlc.-s: Boston. Scranton. Pittsburgh 
Canadian Distrlbut-0rs : 

Lyman Tube & S upply Co .• '.Ltd., Mon treal, Toronto 
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Trackless Trolleys 
Mention trackless trolleys in any group of street railway men 'and 
immediately they divide into two camps. 

/ ~ 
One camp holds that a trackless trol
ley is only a temporary thing-it can't 
last. 

The other says it is here to stay and 
that it will keep on growing. 

This discussion means nothing to us because that's not our job. Time, 
alone, will decide whether the trackless trolley will go or come. 

The fact remains that there are some trackless 
trolleys operating. And there may be more 
coming. Those that are here must be operated 
efficiently and lubricated correctly. 

So we want to use this space to tell those who 
are now running trackless trolleys, and those 
who may later operate them, that TEXACO 
understands the lubrication of the trackless 
trolley in every detail. 

Now, the .trackless trolley presents some dif
ferences from regular street railway lubrica
tion. We have studied those differences and 
can supply tested TEXACO Lubricants for 
any and all parts of a trackless trolley system. 

We have gone into the differe~t types of 
motors, transmissions and reduction gears, 
axles, and the smaller parts on which the sue-

cessful operation and good service so often 
depend. 

To the trackless trolley operator we offer the 
same high-class lubricants, which are now suc
cessfully operating over hundreds of millions 
of car miles on "regular service." 

\Ve offer to them, also, high-grade, carefully 
selected lubricants which are keeping down 
wear and tear and promoting efficiency in the 
power plants and sub-stations of many of the 
best properties in the country. 

We offer to them too, the free and full use 
of our Lubrication Engineering Advisory Serv
ice and we place at their disposal our extensive 
and well co-ordinated shipping facilities. 

These are the things that have pushed 
TEXACO to the forefront in the lubrication 
of street railways. 

/Vlun do you 'I.J.•ant us to give you an example of tlze Co-operation Suvice 
and quality of lubricants tlzat q:.•ill keep TEXACO Lubruant.s on your road1 

THE TEXAS COM 
DEPT· R:J· 17 BATIERY PIACE •NEW'Yi 

HOUSTON • CHICAGO · NE\V YO 
OFFICES IN PRINCIPAL CITIE 

I 

.,..,.,.,,,._, -~1 
,;. 

'' ...r. 
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Manufactured in Canada by 

Dominion Wheel & Foundries, Ltd. 
Toronto, Ont. 
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Inside or Out! 

No Half-Way Business 
About It 
Accident reduction i_n recent years has been 
chiefly among that class of cases known as the 
"boarding and alighting" kind. And more 
responsible for the improvement than any 
other single thing, has been the enclosed plat
form where doors and steps are interlocked 
with starting signals or control. This means 
that when the car is started there are no pas
sengers left in dangerous positions, half way 
on or off the car. · 

National Pneumatic Devices have consistently 
lead the way and filled the bill in this develop
ment. They are widely used because on purely 
economic ground alone they save their cost in 
damage claims. 

NATIONAL PNEUMATIC 
D oor and Step Control Door and Step Operating Mechanism 
Motorman's Signal Lights Safety Interlocking D >or Control 

Multiple Uni t Door Control 

National Pneumatic Company, Inc. 
Originator and M a11ufa.c turer 

50 Church St., New York McCormick Bldg., Chicago 

Works: Rahway, N. J. 
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Use Joint Boosters and Forget 
Reclamation vs. Reconstruction 

\ 

Are y~u worrying about the thousands 
which must be spent for track reconstruc
tion on your property next spring, because 
the joints are bad? 

The Dayton Joint Booster 
w ill, in n'ine cases out of ten, provide the remedy 
and postpone this large outlay of money for recon• 
struction for several years. 

l 
I 

,, The track pictured here was considered beyond 
-~repair, but was reclaimed with Dayton Joint Boosters 

or leu than one year's interest on the cost of new 
rJc. And there was no interruption to traffic. 

ic)u..,___afford to pan by an opportunity of th;• 
Ir.ind, he~h~ Booster costs only four dollars and 
fifty cents? .,. . 

~· t .. .,. ~> ~:~> .. : . ·•·' 
;,:....1_~-= 
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About Low Joints For Years To 
Come-Place Your Order Now 

' 

No Single Installation Has 
Ever Required Replacement 

The greatest wear of all-on ties, on 
rails and on rollin-g stock--comes at 
the rail joints. 

Right here the principle of resiliencr 
obtains its greatest justification. 

For in the Dayton Resilient Joint 
Booster fallen joints may be perma
nently built up, in old track, at an initial 
expense, only slightly greater than the 
expense of making temporary repairs, 
with shims. 

The Dayton Resilient Joint Booster is 

Resilient 
JOINT BOOSTER 

simply a section of the Dayton Mechan
ical Joint Tie, strengthened throughout 
for the exceptional service to which it 
is adapted. 

It permits the use of concrete under the 
Booster and provides for a shock ab
scrber in the Booster itself, which saves 
the concrete from breaking up under 
the hamn1er blows of traffic; moreover, 
it can be installed without any interrup
tion to traffic. Send an order for a small 
number and become a Booster. 

THE DAYTON 
MECHANICAL TIE CO. 

707 Commercial Building, Dayton, Ohio 

Canadian Representative 
Lyman Tube and Supply Co., Ltd., Montreal, Quebec 
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Al BRAKE HANDLES: Bronze .••...•..•••.•.••.• 
AIR BRAKE HANDLES: Malleable Iron .•..•....... 
CAR TRIMMINGS: · 

gi~~i1t:-v¾~~\~~~k::::::::::::::::::::::::: 
~a~~'i"J~~t,&£:::::::::::::::::: ::: : : : : : : : : : 
K':il~rml~Wti~~.::.:: :: : : : : : : :: : : : : : : : : : : :: : 
~~m~:g l.i~l::~ ~l:r.: ~~~1:.-.::::::::::::.::: 
Swinging Register Pulleys .••••.••••..•.•.••...... 

CASTINGS: Special Attention Given to All Classes ... 

iif I.\ll\::!!!I!I I l I 
CONNECTORS: Two-Way. Three-Way. Fnur-Way 
c<>N'tR0Ll-"lioiX11mi':'Es~---- -

Bronze, operating .•.•.•..•...... .... ............ 

~~8::1ir:1~~1'.'~i>ei-aiing: :::::.:::::::::::::::::: 

tf:n::gJ~ 
1

i~~n?Pg~':,~~f1n~1·;f?i,"· broiiie. or. eieei 
M~~::h~!trOi:i,"feV"ef'8tiii.". ·. ~::::::::::;:::::::::: 
tf:ll~:g1: 

1
i~~~evr~':!~1i,~1-!1l'i:'· bronze· ·or. ~ .. i 

b118hlngs ....••••••.••......•...........•..... 
CONTROLLER PARTS: 

gontact Fingers. operating ..•..•.•.........•..... 
Contact Fingers, reversing ....................... . 
Contact Segment Tips .......•.•..........••....• 

g~~t:~ t~:r:.~:::::::::::::::::::::::: ::::::: 
C ontroJJer i1nf,er Tips ...•.....•...........•..... 
v,?ni{o er YI nder Shafto ...........•.••••••.•••• 

a:E. i~~W\f~~i~1~Jt~ii-oi1ei-":Parti.:::::::: 
DESTINATION SIGNS, STEEL. 
DROP FORGINGS: Light, Medium. Heavy, ••.•.. , .. 
DUST-PROOF AND OIL LUBRICATED CENTER 

PLATES. ....__ 
~D"ltESISTANCE: Complete lnr two or lour motor 

eqOr!UdlpRment. . • • • • . • . . . . . . . . ••...••••.•.•....•.. 
eelstane.e··Repalr Parts !or All Typee ........• 

LINE MATERIAL: 

K~l'i\"E;:;s•··································· 
TrouelE~·:.::: : : : : : :; : : : : ; : : : : : : : : : : : : : : : : : : 

MACHINERY: . 
~g:::t~~• fr":.'M• Babbitting snd Broaching: .. , .· .. 
A e ac e, Col um bla Pat 'd .•.•........... 
Armature f ugglee ..•...••.•...........•....•..•. 
Ag:::ture s~"1 i1atte~lng Rolls .....•....•..•.•.•. 
Armat~ wf:ichntralg tener ...••.•••. , •.• , •....•. 
Axle Straighten g Stenda. · · • • · • · • · • • • · · · · • · · • · · · 
Babblttl1lg Mo,:r.' ' .. • • '·' .. '.'' ' .. • .. •.'.". •' 
Bandl1lg and He.'.¾'tii. Machin ....•.•....•......•. 
Bearing B orln M g e.o. • • • · • · • • • • • • · • • • • · Car H lsta g achlnee ........................ . 
CarR~ I ................. "." ·: •••••••• •••·:·" 
Coll Tn':it~~achlnei' •. ' .... ' . ' • ' • .. " " " . ' .. " .•. 
~!~l1~~ Machines::::::::::'.:::::::::::::: : 
Plolon Pullers; rer ~fl':J;·' ..... ' ... • " " .. " " . " ' " " ... 
Pit J&ck. Pneuma8 arts.····················· 
Signal or Targets 1tcii" · · · · · · • • • • • · · .. • · · • · · • • • • 

.. Tension Stands .• ~ ••• ~·:::::::::::::::::::::::: 
M OTOR SUSPENSIONiBARS, . 
MOT <,K AND T RUCK SPRING CAP CASTINGS. 
PLu w TERM INALS. 
POWER STATION: Special attention elven to the 

M&nUiacture of Standard Boller snd Stoker 
Grate Bars also Ash and Coal Down-take Pipes• 
or other typee of Castings used In Power Stations'. 

RAILWAY MOTOR PARTS: 
tg:::I~~= :=g ~~eJt: talle&ble Iron ..•.••.•.•.. 
Armatur B I g e . ml-Steel .............. . 
Axle B~ ewh 

0 f~: to~ze .. ""' ' · · · · • · • • · • · • · · · · · Ax! Bear! g S e : al eable Iron ............... . 
Axl:Beart~gs:tll!: Semi-Steel. •••.•.•.••••••..... 
Axle and AfmatJ~~eaitn~e: wiui o·rwtihoii't"iii,.i,:. 
AJ.!l,_\~ltmi:aae, Lead or Tin .... , ....... ,, .•. ,, 

~~t!tte ~hf~u,·. hl: : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
::~i:t~i~ -~~~~-~~~ :.~~~~-::: : : : : : : : : : : : 
Commutators All{! ete. "· · • · · · · • · · · · • · · • · ·" · • · 
Dowel Pins for Armlf.:; andAxt"e:iieai-ti,"~•· •.•..... 
riel~ gol~ Terminals ........••••.•.•.... : : : : : : : : : 
a.:'a c0 "'i.i"'1i···························· ... 
0 r C,asea: s a eable Tron ..............•••••..•. 
Me~or ~: heel Steel, Welded or Riveted ..••..... 

~~~ ~~~:. :_ :·:·:·:·:·:·:·:·:·:·:·:·:·:':·:':·:·:':·:·:·:·:·:·:·:·::::: 
RATCHET BRAKE HANDLES: Bronze.,, •...... ,. 

Ratchet Brake Handles: Malleable Iroo ..•• , •... , .. 
THIRD RAIL SHOE BEAM: Repair Parts .......... . 
THIRD RAIL SHOE BEAMS, 
'J'li.OI,LEY CONTACT.WASHERS, 
TROI.LEY HARPS. 
TR Of.LEY POLES. 
TROLLEY WHEELS. COLUMBIA 

Trolley Wheels to Speclllcat1011B .•• : ••••........... 
TRUCK PARTS: 
~~:~e t\n•y · ................................. . 
B -L• gl g DK for All Types of Brakes ....•......... 

rpes· or M axlmum Tracttoo Trucks, Col um bta 

~il:~il:f::::::::::::::::::::::::::::::::::: 
1~~~:l i~! ~~~;,;::::.::::::::::::::::::::::::: 

mijJJ!~~~t~\~-~-)) ~ i \ i \ \ \ \ \ \ i ~ \ i \i i~\\\ 

''Columbia Service" 
It means this list

and more! 

F or your convenience we append this list of the 
more common products of Columbia Shops, prod
ucts for which repeat orders are constantly be
ing received from scores of satisfied railway 
customers. 

As an actual fact " Columbia Service" embraces 
a much wider scope. We are being called upon 
constantly to produce special parts to our 
customers' own drawings and specifications. 
Many companies have learned the lesson that 
such work can be done better and more econom
ically in Columbia's shops: Why? Because we 
have equipment suited to · the work, and men 
accustomed to developing new ideas. 

Talk it over with our representative 

The Columbia Machine Works 
and Malleable Iron Company 

Atlantic Ave. and Chestnut St. , Brooklyn, N. Y. 
A. A. Green, Sales Mgr., Br ooklyn, N. Y . 

E. Keller, Brooklyn, N. Y. 
F. C. Hedley, Brooklyn, N. Y. 

J. L. Whittaker, 141 Milk St., Boston, Mass. 
E. Allison Thornwell, 1513 Candler Bldg,, Atlanta, Ga. 

F. F. Bodler, 903 Monadnock Bldg., San Francisco, Cal. 
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Universal Rotary Track Grinder 

Spare the Grinder- Spoil the Rail 
And it's like that other old proverb about sav
ing at the spigot-the rail and special work 
allowed to deteriorate at a constantly acceler
ating pace, involving an earlier expenditure of 

1
thousands of dollars per mile for renewal-all 
Ito spare a few dollars maintenance expense 

Rtciprocating Track Grinder 

Atlas Rail Grinder 

for track grinding when trouble first appears. 

Begin now, a program of reasonable care of 
your track. Weld and grind every defective 
place and every sign of_ corrugation, and there
by prolong the life of track for many years. 

UNIVERSAL 
Rotary Track Grinder 

An improved equipment with every refine
ment for fastest, most efficient and complete 
track grinding work. Tilting grinding wheel 
reaches every part of the rail head. Large 
rubber-tired derail wheels permit easy removal 
for passing cars. 

RECIPROCATING 
Track Grinder 

For removing all trace of corrugations from 
straight and curved1 track it has no equal. 
Most economical because the grinding blocks 
adapt themselves to the shape of the original 
rail head, and avoid unnecessary grinding and 
waste of metal. 

ATLAS 
Rail Grinder 

An efficient rotary grinder, high-speed and 
light-weight, suitable for removing surplus 
metal after building up joints or special work. 
Its low cost will prove attractive. 

Write for deac-riptive catalogue 

Railway Track-work Co. 
3132-48 E. Thompson St., 

Philadelphia, Pa. 
AGENTS: 

Chas. N. Wood Co .. Boston 
Electrical Engineering & Mfg, Co .• Pittsburgh 

Atlas Railway Supply Co .• Chicago 
P. W. Wood, New Orleans 

Equipment & Engineering Co., London, England 

15 
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- on these big fast cars.I 

MILLER TROLLEY SHOES 
Patented 

Give Service Equivalent to Pantagraphs 

So \\·rites an official of the P acific Northwest 
Traction Company, who operates these Belling
ham-Seattle electric fliers. "The service given 
is very much the same as the ordinary pantagraph 
of the slide type," he says. And below are some 
other points mentioned in the same letter. 

What They Say After Three Years Experience 
1. M iller Trolley Shoes "gives much better and more 

constant contact. 

2. Are "much easier on m otor s." 

3. "More satisfactory so far as the headlight is concerned." 

4. A nswering the question-are they more economical 
than trolley wheels- "yes." 

Try Them on Y our Own Cars 

MILLER TROLLEY SHOE CO. 
Boston-21, Mass. 

W cs tern Represe11tative: 
Economy E lectric Devices Co., 1590 Old Colony Bldg., ChiCllgo, Ill. 
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Lubrication 
worthy of 

R ealization of the fact that lubri
cation is a regulating factor in 
operating expenses that may run 
into many thousands of dollars, 
makes the selection of proper 
lubricants a much more important 
matter than the mere purchase of 
oils. 

The opinions and judgment of 
practical mechanical and operat
ing heads are invaluable in arriv
ing at a decision that will return 

a subject · 
discussion 
your road the best service value. 

Galena Oils have been specified 
on hundreds of electric properties 
because they have given conclu
sive proof of their ability to deliver 
exceptional service, keep equip
ment in perfect running order and 
reduce to a minimum the expenses 
of repairs and time losses, that, 
with inferior lubrication, nm into 
high frgures. 

"1/7 hen Galena Service Goes In
Lubrication Troubles Go Out!" 

0-alena-Signal Oil Compan 
New York Franklin, Pa., Chicag 

• , and offices in principal cities 

17 
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What G-E Arc Supp·ressor -Plates Do 

Amperes 
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Length o-f -lime arcing conlinues-Seconds 

NOTE the difference in time required to disrupt 
the arc in a K-35 controller as shown by 

actual test. This difference means there's con
siderably less burning of controller fingers, seg
ments, and arcing plates when the equipment 
is protected with G-E Arc Suppressors. 

Consider the value of these auxiliary plates in 
reducing maintenance costs. They reduce car
bonization and eliminate much of the trouble 
from pitting of contacts. Modern controllers 
are equipped with them to give better, longer 

G-E .Arc Suppressor Plates aTe installed opposite Service, 
the fingers where there is the most arcing. Thell 
narrow the arc passage:s, which increases the resist-
ance of the arc and the coaling effect a/the plates. Arc Suppressor Plates can be used to advantage 

8
~ in any G-E controller having individual finger 

blowouts. Installation requires only a few min
utes. They are inexpensive. Try them. 

Genera .Electric 
General Office CO mp a Il[Y Sales Of.fices in 40-ZJ8 
Schenectady;N.Y. all large _citie.s 

, 
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Good Merchandising as Important 
as Economical Operation 

AGOOD MERCHANT, when congestion of pur
chasers at the counter becomes noticeable, puts on 

another clerk, and another and another, as needed to 
handle sales as rapidly as they come. That same mer
chandising principle applies to the street railway busi
ness. If the sale of transportation were properly handled, 
more cars would be put ori a line just as rapidly as the 
space in them was bought. In other words, the best 
merchandising would be always to have room for all 
passengers who presented themselves. 

To do this, without running into car miles operated 
at a loss, requires comprehensive knowledge of the gen
eral riding characteristics of a line, coupled with some 
means of promptly sensing the detail fluctuations in the 
passenger traffic that take place from day to day. These 
two aspects of the scheduling of cars are. what have 
been worked out with fine success (as measured by in
creased net revenue) in Brooklyn, as related in the lead
ing article this week. A traffic check now and then 
gives the general characteristics of each Brooklyn sur
face line. The daily graphs showing early this morning 
the results of yesterday's operation give the information 
from which to direct more or fewer seats per hour, in 
order to have on hand when and where wanted all the 
rides that will be bought, but not any wasteful surplus. 

Many railway managements make quite a point of 
avoiding any unnecessary car mileage, but overlook the 
importance of the other aspect of always having enough 
service. The latter is about equally important with the 
former in making profits. These managements are 
good at saving but poor at merchandising. They are 
good economizers but poor spenders-poor "gamblers" 
on expenditures to increase riding. The experience of 
Brooklyn has furnished a striking example of how more 
service will bring more patronage. , A blanket increase 
of 1 per cent or more in number of car miles called for 
on a timetable ·for a line has promptly resulted in such 
an improvement in riding that it was but a compara
tively short time until another increase in service 
seemed warranted from a loading standpoint and 
desirable from a merchandising standpoint. For example, 
on the Graham A venue line, a 2.8 per cent increase 
in car mileage in August, 1922, as compared to July, 
1922, resulted in 1.7 per cent increase in revenue; 1.2 
per cent additional increase in service in September 
over August resulted in 1.6 per cent increase in rev
enue; 2.1 per cent service increase in October over 
September brought 2.1 per cent increase in revenue. In 
another case a 9.2 per cent service increase brought 11 
per cent revenue increase; and the following month 
4.8 per cent additional increase produced 8 per cent 
more revenue. Compared with the corresponding 
month of the previous year this was a 13.7 per cent 
increase in service and a 19 per cent increase in revenue. 
These two examples are cited because the increased 

revenue was traceable directly to the better service, 
there being no other contributing causes. 

This cycle has happened repeatedly in Brooklyn in the 
last three years and has resulted in several cases in in
creasing the earnings of a line in the three-year period 
by 40 or 50 per cent, when it was thought that all the 
business available was being handled before. Other 
companies have experienced the same thing. The in
stallation of safety cars on more frequent headway 
than was operated with larger cars has furnished this 
same experience in many cities all over the United 
States. Up to certain limits, the patronage in the 
street railway business does respond to more service. 
And often these limits are much higher than was 
thought before the service increases were made. Of 
course, this is the way to improve the net earnings. 
The more passengers at a small profit per passenger, 
the better the net. 

On the other hand, the value of putting the cars where 
the traffic is, spacing them properly, and avoiding waste 
mileage is demonstrated by the Brooklyn experience in 
19m, when, as compared to the year 1920, the car mile
age that was operated was 10 per cent less, but between 
7 and 8 per cent more passengers were carried without 
overcrowding. · ' 

What Is Arithmetic 
Between Friends? 

SHOULD estimates be made of the deficit which will 
result from the establishment of a 5-cent fare on the 

Seattle Municipal Railway, and if the loss appears to be 
considerable, should this fact deter the City Council 
from ordering such a fare? The Post-Intelligencer of 
that city evidently thinks that in these matters mathe
matics are a pretty poor substitute for politics. In an 
editorial in its issue of Dec. 4 it says, in part: 

Council proceedings in recent weeks do not give en
c?urage~ent for the future regarding this 5-cent fare ques
tion, which every one but the honorable legislators thought 
settled at the last election. When it was finally agreed by 
competent authority that all legal impediments to reducing 
the rate had been cleared away there seemed no further bar 
to progress. 

Then up bobs one scheme and another, each based on 
reams of solemn arithmetic concerning the probable finan
cial return of a 5-cent fare plus ordinary transfers or a 
nicke~ fare plus transfers at 2 cents or• a nickel straight 
and tokens in quantity at a reduced rate plus the transfer 
privilege. . . . ' " ' · ' 

The finance and public utilities committees of the Co~ncil 
meet next Thursday morning at 10. It would be a fine move 
if representatives of the people who wish Seattle to grow 
and prosper, and its working people given relief from 
extortion, should gather at the meeting and tell the law
makers what they think of the Fitzgerald ordinance and 
the obstructive tactics delaying its adoption'. ' 

It must be a satisfaction to the taxpayers of Seattle to 
realize that some members at least of the Council are 
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thinking of arithmetic. It is one thing for a City Council 
to order a low fare on a privately owned property, whose 
stockholders are few and possibly non-residents in con
siderable part. It is another matter when the resulting 
deficit has to be paid by the city as a whole. It is no 
wonder that one Councilman demanded more time to 
study his estimates of what would happen if the 5-cent 
fare was adopted and for another to present figures 
showing "the dire results of reduction in varying 
amounts." 

The recent incident at Seattle illustrates one of the 
great dangers of municipal ownership and operation of 
business enterprises. Whatever may be said by the 
politicians before the undertaking is begun about the 
profits which will result from municipal direction, it is 
pretty safe to say that after the enterprise is under way 
there will be continuous demands for unprofitable ex
tensions and lower fares, and it will take a brave mayor 
and council. to resist these demands. 

The newspaper whose opinion has just been quoted 
follows the practice of printing at the head of its edi
torial page each day a text suggested by a different local 
clergyman. The text to guide the readers of the paper 
on the day in which this editorial appeared will be con
sidered by some to be very appropriate. It was: "Be 
not deceived: evil communications corrupt good man
ners." And if the famous apostle who wrote these words 
were living in the present day the chances are that he 
would have added that very often they corrupt politics 
as well. 

The Index Furnishes the Key 
for Much Valuable Information 

IN HIS presidential address at the convention of the 
Union Internationale de Tramways at Brussels last 

October, M. de Burlet pointed out that the electric 
railway industry has no trade secrets like most of the 
manufacturing industries. Each discoverer of a better 
way of accomplishing a certain result is glad to give 
the information which he has to all other companies 
because there is no commercial rivalry for business be
tween them. 

This is as true in America as in Europe and it is 
largely for this reason and for the conditions which 
grow out of it that the Electric Railway Journal has 
always made a feature of its volume index. The editors 
realize that many of the problems which come up as 
new on some railway properties actually have been suc
cessfully solved in the past by others and that the 
method followed has been described in previous issues 
of this paper. Hence they have made an effort to 
make each volume index as complete as possible and to 
include it with the last number of each half year, so 
that every subscriber will be sure to have his copy of 
the index as soon as the volume is completed. This 
makes binding more easy, and a larger number of the 
subscribers of this paper are finding it is worth while 
to bind their copies each half year. 

The index for this volume contains between 3,000 and 
4,000 entries or · cross references, and a continuous 
policy of treatm€nt is assured by the fact that the 
same indexer has done the work for a number of years. 
A feature is the list of key words by which the entries 
to any topic sought can easily be found. The index as 
printed represents to the publishers probably a higher 
cost per page than any article which has appeared in 
the paper, but if it accomplishes its purpose this 
expense is considered well worth while. 

New Norfolk & Western Locomotives 
Add Notably to Road's Electric Equipment 

IN JUSTICE to the Norfolk & Western Railway elec
trification, as much publicity should be given to the 

ways in which mechanical defects in the early locomo
tives were overcome as was given to the existence of 
those defects. The mechanical parts of the original 
locomotives were built along steam locomotive lines, 
utilizing the best information available at the time. 
However, there was lacking previous experience with 
electric locomotives in such extremely severe service. 
The result was a straining of the underframes with 
consequent bearing and other troubles, and in due course 
the frames went to the scrap heap, where they have 
served as a constantly unpleasant reminder of now hap
pily bygone days. Stouter frames replaced the weaker 
ones, with excellent mE:chanical results but with an un
pleasant effect on maintenance figures while this was 
taking place. A point that is sometimes overlooked, 
however, is that the dozen machines kept an enormous 
tonnage moving right through war time and were re
built without detriment to the service. The troubles 
which were encountered were not due to the electrical 
system used, but to the unprecedented severity of the 
traffic. 

Four new locomotives have recently been ordered and 
will soon be under construction. They embody all of 
the mechanical lessons taught by experience with the 
first machines, and also the results of experience witr. 
recent enormous steam locomotives used in similar 
service. The side frames will be heavy vanadium 
steel castings, with steel cross members of correspond
ing strength. Each half unit will have a rigid wheel
base as long as the curvature of the track will permit; 
in other words, the articulated joint will be used only 
between units. The twin-motor drive has also been 
abandoned in favor of the single-motor drive, with two 
jackshafts per unit. 

A number of interesting electrical changes also have 
been made in the new design, the most notable being 
the use of a synchronous rather than an induction phase 
converter. This puts into the system what was lacking 
before, a piece of apparatus which permits correction 
of the motor power factor. Oil-cooled transformer/I 
form another improvement. 

The new machines have a one-hour rating of 4,000 hp., 
an enormous concentration of motive power. This is, to 
he sure. less than that of the experimental single-phase
three-phase locomotive built for the Pennsylvania Rail
road six years ago, shown at the Atlantic City convention 
of the steam railroad associations in 1917 and heralded 
as the most powerful locomotive ever built. The N. & W. 
machines will, however, be the most powerful in regular 
service. The hvo types of locomotives are comparable in 
several particulars. The Pennsylvania machine, for ex
ample, has a synchronous converter, like the N. & W. It 
has twin-motor drive through a jackshaft to three driv
ing axles, whereas the new N. & '\V. machines have single
motor drive to two driving axles. The rigid wheelbase 
includes these three axles as compared with four drivers 
on the N. & W. machines. And there are two articulated 
trucks to the Pennsylvania locomotive, a plan also 
abandoned on the newer N. & W. locomotive as com
pared with the earlier one. An illustrated account of 
the Pennsylvania locomotive appeared in the issue of 
this paper for June 9, 1917, page 1048. References to 
articles on the earlier N. & W. locomotives will be found 
in one on the new machines appearing in this issue. 
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Fitting Service to Traffic i~ Brooklyn 
How the Data Developed by the Transportation Department of the Brooklyn Surface Lines Are Used to 

Follow the Trend of Service Requirements and Adjust Schedules Accordingly so That Losses May Be 
Avoided, but, More Important, so That as Much Service as Will Be Purchased Is Always Available 

BY A. L. HODGES 
Assistant Treasurer and Assistant Secretary Brooklyn (X. Y.) City Railroad 

THE successful building up of revenue and the con
servation of its expenditure must be based on a 
close study of service requirements and the cost of 

producing them. This study must be a continuous 
one, for in every cosmopolitan city there is an ever
changing riding habit. This is particularly noticeable 
in Brooklyn, where the population at the present time 
is increasing at a very rapid rate as indicated by the 
new building operations carried on during the calendar 
year 1922, which, it is said, will considerably exceed 
$200,000,000. This figure, it is claimed, far exceeds 
that for any other community. 

In order to keep pace with these ever-changing con
ditions the transportation department must keep its 
hand on the pulse of the car rider, so to speak. It must 
gather, compile and analyze its own information as to 
.operating costs and service required. To do this effec
tively the transportation officials must avail themselves 
of "up-to-the-minute" information in advance of the 
formal figures furnished by the accounting department. 
They must not be forced to wait for figures furnished 
by other departments, which, as a rule, are fifteen to 
thirty days behind the actual operation. 

One of the essential phases of electric railway oper
ation is to furnish the proper transportation facilities 
at the time and place required by the car rider; not 
only fitting the schedules to the habits of these riders 
but also providing sufficient service to attract addi
tional business. No one ever tells the transportation 
department how many people are going to ride on any 
given line, or the time they intend to use the service. 
So it is up to the railway to outguess the car riders 
and always to have ample service to attract the busi
ness, not drive it away with overcrowding. 

This is not so different from any other industry or 
business which sells direct to the consumer. The 
merchant must display his merchandise in sufficient 
quantities to meet the demand, and when his stock 
runs low he must replenish it promptly or Jose trade 
and profit. With the railway companies, it is about 
the same. They must plan not only the transporfation 
they expect to sell each day, but the service must be 
such as to anticipate the growth of traffic so that new 
riders may be provided for and new friends made. 

Further than this, it must be borne in mind , that 
if the operating schedule is not fitted to the service 
requirements it develops high operating cost with its 
resultant waste. 

The operation of the Brooklyn surface lines during 
the past three years has demonstrated to us more than 
ever what a tremendously important thing the keeping 
of schedules adjusted to the ever-changing traffic re
quirement is. To show what the application of these 
principles will accomplish, one needs but glance at the 
reports of the Brooklyn surface companies for the fiscal 
year ended June 30, 1922. Here it is seen that a large 
deficit for the previous year was turned into a substan-

tial surplus by June 30, this year. In fact, the direc
tors of the Brooklyn City Railroad on Nov. 8, 1922, 
declared a division of surplus earnings among its stock
holders amounting to 20 cents per share, par value $10. 
At the same time the directors suspended the collection 
of a second fare on the Flatbush A venue line, thus 
sharing the company's prosperity with the car riders 
by relieving them of this additional charge. 

The ability to turn a deficit into a profit is 
attributable in very large part directly to the close 
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attention given to the development of efficient service 
on each line, thereby avoiding waste and attracting 
business to the cars. 

The platform cost, which is a fairly constant part of 
the total operating cost, is used in determining the 
proper ratio between operating costs and gross revenue 
for the purposes of the transportation department. 
1 If this operating ratio drops below a predetermined 
point it may mean that insufficient service is being 
operated and in that case a revision of the schedule 
is immediately effected, relieving any excessive loading 
of cars. By a like token, if the operating ratio barom
eter rises above a predetermined point the service is 
promptly indicated to be more than the line requires, 
due perhaps to changes in industrial conditions or sea
sonal changes. A closer study of the line may reveal 
that a complete readjustment of the schedule can be 
made to advantage. Thus, the value of a scheme that 
immediately calls attention to over or under service is 
readily seen, the corresponding change in service re
quirements being then promptly made before any Joss 
accumulates. 

The method by which the management keeps its hand 
on the operating costs of each of the sixty-eight routes 
comprising the Brooklyn surface lines is predicated on 
graphically analyzing the conductors' daily revenu~ 
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turn-ins with respect to the expense of platfrom time 
and making frequent cross-s€ction checks of the traffic 
actually handled over each route so as to know where 
the maximum load point is on each line, as well as the 

• manner or degree in which the traffic builds up or tapers 
off from this maximum loading point. A ch€ck of this 

kind gives the riding characteristics of the line, by 
direction, and this having been determined the next 
step is to rebuild the schedules and fit the car service 
so that the point on the line at which the maximum 
number of seats are operated will correspond to the 
maximum load point, and so that the service furnished 
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will taper off from this point in the 
same ratio as the passengers carried. 

This idea of a graphical analysis of 
schedules, riding, costs, etc., is not 
entirely new, but the application to a 
large city system had apparently not 
been tried previous to its introduction 
here by C. E. Morgan, vice-president 
and general manager. Since 1920 l\Ir. 
Morgan has been in direct charge of all 
the surface lines in Brooklyn, now 
being operated as a unified system 
through arrangements between the 
Brooklyn City management and Re
ceiver Lindley M. Garrison of the 
Brooklyn Rapid Transit Company. The 
Brooklyn Rapid Transit surface lines 
which Mr. Morgan operates in connec
tion with the Brooklyn City Railroad 
are the Nassau Electric Railroad, the 
Brooklyn, Queens County & Suburban 
Railroad and the Coney Island and 
Brooklyn Railroad, and these compa
nies, together with the Brooklyn City 
Railroad, comprise 525 miles of track. 
During the fiscal year ended June 30, 
1922, these companies operated 46,-
433,818 car-miles, 5,702,141 car-hours 
and carried 431,700,214 revenue pas
sengers. 

With the primary purpose in mind 
of producing adequat<' and satisfactory 
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service on a basis that will make a profit, a complete sur
vey of operation is continuously carried on. The object 
of this undertaking is to ascertain where the patrons are 
located, their riding habits and the distance they travel. 
This learned, the next step is to adjust the service to 
their needs. In doing this some novel methods have been 
developed and are now being regularly used in addition 
to those that are in more or less general application 
throughout the country. Under the general scheme of 
handling conductors' remittances at the carhouse, a rec
ord is kept by lines (Fig. 1), showing the amount of each 
conductor's turn-in. Inasmuch as the ticket fares under 
the scheme of fare collection used are counted as cash, 
the cash turn-in takes into consideration all of the reve
nue from passengers carried on the line. This record 
sheet had been developed to give a summary of the day 
cards for the convenience of the accounting department 
in checking off the contents of the different bags when 
taken out of the carhouse safes the following morning. 

How OPERATIN,G DATA ARE RECORDED 

The next step is to get the information not only to 
the transportation department but to the management 
by 9 o'clock in the morning of the following day. This 
is being done by having each of the several depot mas
ters telephone this information during the early morn
ing hours to the office of the superintendent of trans
portation, where the night clerk tabulates it on a special 
form (Fig. 2.). The depot master, when reporting his 
route receipts, also reports the corresponding timetable 
or platform cost for each line, which takes into con
sideration extra service, overtime on account of delays, 
etc. It is but a simple matter then for this clerk to foot 
up the columns, first by depots, then as a whole, add the 
corresponding depot figures and totals from the dupli
cate records of a year ago and deliver this tabulation 
to the operating officials and the management. This 
tabulation then gives the operating officials access to 
the two most essential figures with which they are con
cerned-receipts and platform costs. Actual checking 
with the final figures for passenger revenue furnished 
by the accounting department has indicated that these 
preliminary figures are within 1 per cent of l:!eing 
correct, which is sufficiently accurate for the purposes. 

Upon receipt of th€se forms showing the individual 
route receipts and platform costs for the previous day 
in the general manager's office, they are transferred to 
individual monthly graphic route charts, sample of 
which is illustrated on page 1001. It takes but a few 
minutes for a clerk to transfer the figures to these 
route charts, so that shortly after the opening of the 
office there is available an actual picture record of the 
performance for the previous day, together with the 
platform cost of producing it. At the end of each 
fifteen-day period the percentage of timetable cost to 
the passenger receipts is calculated for the period and 
is likewise shown on the route charts. 

As shown on the chart reproduced, this percentage 
is 23, which indicates the ratio of platform cost to gross 
receipts for the period and enables the management at 
a glance to determine whether the line is going ahead 
or falling back. If the latter is the case the manage
ment can then focus its attention on lines needing an 
adjustment of service. In this case it will be noticed the 
ratio of 23 per cent obtained during the entire month. 

Of course there are certain conditions which are re
flected in the chart.;; each day, such as interruptions to 
headway, etc., which shows the necessity for closer ap-

plication by the supervisory forces. Any irregularities 
with respect to fare collection are also readily discern
ible, indicating when a concentration of the special 
service force on any route is desirable. 

Coincident with the plotting of the platform expenst, 
these costs are scrutinized in comparison with the 
schedule allowances, to determine their correctness. · 
Thus a check can be made of the operation of any 
unauthorized service or the failure of any division to 
operate the schedule as provided. 

A recapitulation of a schedule is shown in the form 
reproduced as Fig. 5. This shows the number of cars, 
number of trips, platform cost, number of runs, and 
headway-all of these figures being compared with pre-

F ro. 5 -RECAPITULATION OF A 
S CHEDULE 

I 

ceding schedule 
showing increases or 
decreases in service 
proposed. The run
ning time between 
various time points 
is also shown, as well 
as changes in run
ning time during the 
different h o u rs of 
operation. The 
graphic index charts 
are then compared 
with these recapit
u I at ions as to 
earnings and cost of 
operation, and any 
extraordinary events 
or any circumstances 
that co u Id tend to 
divert traffic are at 
once noticeable and 
the reasons therefor 
can be noted on the 
ch art, which alto
gether forms a very 
complete daily log of 
the operation of each 
line. A st u d y of 
these d a i I y index 
graphs and a com
parison with those of 
the preceding day, 
month or correspond
ing month of a previ
ous year w i 11 t e 11 
whether the traffic 

over any line is changing and the degree of such change. 
With y::ersonal knowledge and observation of conditions 
surrounding each line, it is then possible to prepare a 
fairly accurate prospectus for future guidance. 

Should the study of these graphic charts indicate that 
the schedule does not fill the requirements of efficient 
or economical operation, a study of traffic conditions 
on that particular line is undertaken by making an 
actual check out on the line. A squad of experienced 
passenger traffic checkers is maintained for this pur
pose. These men work under the supervision of the 
timetable department. While they are available for 
special checks, they ordinarily operate on a fixed sched
ule so that an observation check of each line is fur
nished the transportation department every eighth day. 
This check will develop any sudden change in the riding 
habits along a certain route and is also one of the 
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factors in determining the necessity for a closer check 
and a schedule revision. 

When any one of these preliminary reports, graphic 
charts or service checks develops a condition requiring 
adjustment of schedule the next step is a cross-section 
check, so to speak, of the line. The schedule running 
t ime of the line under observation is divided into ap
proximately five-minute periods from the initial point 
t o the destination, and a traffic checker, trained in this 
work, is stationed on the street at each of these points 
to note the actual number of passengers on the cars 
passing in each directir.n. These data are entered on the 
form shown in Fig. 3. For this purpose the regular 
passenger traffic checkers are used. They work in 
shifts covering the entire day's operation. 

These checks serve as a basis for the determination 
of whether or not the schedules fit the traffic over the 
line. All the information collected by each checker is 
first tabulated by fifteen-minute periods on a special 
passengu record form shown in Fig. 4. This form in 
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addition to the total number of passengers· on the car 
indicates the number of seats furnished, the number of 
cars called for by the schedule, the actual number of 
cars operated on the line as well as calculated figures 
showing the average number of passengers per car at 
t he checking point. The different items are then totaled 
for the checking period to d€termine the maximum 
loading point on the line as well as the falling off in 
number of passengers to be handled at the various other 
checking points. These figures are subsequently tabu
lated by checking points to determine the relationship 
that exists between each of these points and the maxi
mum loading point. This relationship is plotted on a 
curve to indicate how the traffic builds up to the 100 
per cent load point. Corresponding to this traffic curve, 
the number of trips furnished by the timetable in effect 
when the check was made is shown on the same graphic 
chart. This trip curve shows the points between which 
short-line service has been established, the number of 
trips furnished between cut-back points in percentage 
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of the maximum service on the line, and the amount of 
service between such short line points. The next step 
is graphically to survey and analyze the operation of 
the schedule for each hour of the day, divided into 
fifteen-minute periods, at the maximum point. 

How THE TRAFFIC CHECK Is GRAPHED 

Thus the actual number of cars passing this point 
in the direction of heaviest riding for the entire period 
of the check is plotted as indicated by Curve 1 in the 
large charts on this and the opposite page. This curve 
shows whether or not the operating department is mov
ing the cars as scheduled at this point. 

Above this curve is plotted the actual number of cars 
on the entire line at each hour of the day; that is, the 
number called for by the schedule in effect at the time 
the check is made. This is plotted in thirty-minute 
periods and is shown as Curve 2. 

Following this the actual number of passengers car
ried in each direction past the maximum point is shown 
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graphically by fifteen-minute periods, and this is com
pared with the adequacy of the schedule in 'terms of 
seats furnished. The results of these studies are shown 
in Curves 3 and 4, respectively, for one direction, and 
similar information is shown in Curves 5 and 6, respec
tively, for the opposite direction. 

There is also shown 'on these charts a graphic study 
of the average number of seats per passenger furnished 
past the various checking points during the. period of 
the check. 

After the preparation of the chart, the data are then 
ready for the attention of the management. Careful 
consideration is given to how the service furnished fits 
the particular needs of the line in question. Such a 
study may show the need of an entirely new schedule 
so as to place more service at this or that point to take 
care of short riders, or it may indicate that closer 
observation and application by the supervisory force are 
necessary. 

The two charts that are reproduced herewith are both 
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for the same line, the one on page 1004 showing that 
considerable alteration of schedules was necessary to fit 
properly the service to the traffic requirements. The 
second chart was drawn from data obtained by a check 
made to show the results accomplished after intro
duction of a new schedule. Analysis of this chart 
(page 1005) shows considerable improvement in plac
ing the service to meet more nearly the traffic demands. 
Tlie chart shows the results obtaining after a week's 
operation o'f the new schedule and indicates that the 
new schedule has not altogether met requirements and 
that further adjustment of the service is necessary. 

Our schedule .department compiles on an average of 
300 timetables a year and •it usually requires about 
fifteen days from the time the cross-section check is 
made to place a new schedule in effect. In cases of 
extreme emergency, however, a new schedule can be 
a rranged on a temporary basis in a few hours by 
"patching" the existing timetable. 

Graphic studies are always made of new schedules 
before they are placed in operation. This really means 
laying out the schedule in picture form for the entire 
period of operation, in most cases twenty-four hours. 
A sample of such a graphic timetable was reproduced in 
Electric Railway Journal for Sept. 24, 1921, page 499, 
in connection with an earlier article on some phases of 
our traffic studies. This chart shows the movement of 
each car from the time it pulls out of the depot until it 
pulls in. Any non-productive time allowances are read
ily noticeable as well as any errors in the scheduling 
and one is enabled quickly to see whether or not the 
proper headways or spacing of the cars has been pro
vided. 

In this connection it is well to state that in Brooklyn 
these graphic analyses have developed the fact that 
much short line service could be operated without in
convenience to the through rider and the graphic prepa
ration of the schedules has enabled the management to 
fit in the short line service so as to space the cars 
properly between all points. It has also insured the 
schedule going to the operating force in the proper 
form. 

By means of the graphic timetable it is also possible 
to lay out for even spacing the headways of two or more 
routes that come together over a trunk line reaching 
the center of the city and eliminate unnecessary bunch
ing of cars in the congested districts as well as on the 
individual lines. It has been said of the Borough of 
Brooklyn that it is "the bedroom of Manhattan." A 
glance at the rush-hour riding as pictured in the charts 
-in the morning toward New York and in the evening 
in the opposite direction-shows .the basis for this 
statement. 

TYPE OF EQUIPMENT MUST BE CONSIDERED 

Of course in figuring these schedules the type . of car 
used must of necessity be given considerable attention. 
Like many other cities, Brooklyn has its share of cars of 
various types. Some are standard single-truck safety 
cars, some are double-truck one-man, others are one-man, 
two-man, double-truck, some with cross seats and others 
with longitudinal seats, and besides these classes there 
is the center-entrance type of car, with center-entrance 
trailers. For rush-hour scheduling, car capacity, ir
r espective of type, is figured on the basis of one standee 
for each 1 ½ sq.ft. of floor space in the aisles, except on 
the longitudinal-seat cars, where 9 in. of knee room is 
deducted for the seated passengers. A seat width of 

17 in. per passenger is the hasis used in calculating the 
seating capacity of cars with longitudinal seats. 

In addition to the daily graphic records of receipts 
and platform cost, a monthly tabulation is maintained 
showing by routes the total monthly receipts, platform 
cost, passengers carried, mileage operated and receipts 
per car-mile. Comparisons are also carried in separate 
columns with the month of the previous year. These 
figures are not those furnished by the accounting de
partment, but are predicated on the monthly totals of 
the figures worked up each day by the transportation 
department. By this meana the transportation depart
ment and the management can have available within a 
very few days after the close of the month nearly ac
curate statistics showing what the transportation de
partment has actually accomplished in the way of 
handling traffic, with the cost thereof. This gives a 
monthly check on the conditions surrounding the opera
tion of each line over a period of several years and any 
fluctuation in earnings or the cost of securing such 
earnings is readily discernible. 

When the figures are received from the accounting 
department, showing the actual receipts and total oper
ating costs for each line, the cost figure is proportioned 
among the various lines, on a mileage basis, taking into 
consideration the various types of units run, whether 
single-truck, one-man, two-man, double-truck cars or 
double-truck, one-man cars, etc. This gives a revised 
unit figure for use in estimating expenses in advance 
of actual figures. Naturally the ratio of expenses be
tween these types of cars varies on different properties 
and each management must prepare its own ratios as 
to the car-mile cost of each unit used. 

This unit cost or yard stick having been determined 
for each type of equipment in use on the individual line, 
then the actual operating expenses for each line may be 
ascertained by multiplying the mileage operated by each 
type of equipment used on the line by this unit cost, 
which gives a fairly accurate allocation of the operating 
expense to the respective lines. Jfhis enables the man
agement readily to ascertain which of the lines operated 
are adding red or black to the balance sheet, and should 
a line not meet its operating expenses, action can be 
taken immediately to secure the desired results without 
permitting any unnecessary accumulation of loss. 

The complicated duties of the transportation depart
ment of any railway, large or small, makes any effort 
to simplify this labor quite worth while. The procedure 
followed in .Brooklyn and the results obtained therefrom 
have been pointed out for whatever help they may be 
to other properties in getting more effectiYe use of 
the cars. 

The management of the Brooklyn street car ·systems 
is likewise guided by similar data and charts which are 
used in checking other departments of the organization, 
particularly the maintenance departments. These are 
not only of great value in connection with formulating 
the budget requirement::;, but also assist in securing 
more efficient operation with reduction of costs. 

• According to a statement issued by the Unit~d States 
Department of Commerce, the Midi Railroad h France 
is making rapid progress with its electrification work. 
It was expected that the Pau-Tarbes line would be com
pletely electrified by Jan. 1, 1923, that the system will 
be extended to Montrejeau by March, and that during 
the summer of 1923 the Dax-Toulouse line will be 
electrified. 
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Moving a 740-Foot Steel Bridge 
This Structure, Weighing 1,000 Tons and Reaching a Maximum Height of 152 Feet, Was.Moved 75 Feet 

Down Stream by the Pittsburgh Railways in Order that Continuous Servic~ Might Be Pro-
vided During the Construction of a New Concrete Highway and Railway Bridge 

MANY people have gazed in wonder at the spectacle 
of a building being moved around the block, 
sometimes with the home life or business going 

on as usual in transit. It is not an unusual occurrence 
for a small bridge to be shifted in position, and occa
sionally a story appears of the moving of large struc
tures. The moving of the Jack's Run Bridge at Pitts
burgh proved to be a matter of considerable public in
terest locally as well as one of engineering importance. 

This bridge is a steel viaduct 740 ft. long and has 
a maximum height of 152 ft. above Jack's Run, a stream 
at the bottom of a ravine which forms the line between 
the city of Pittsburgh and Bellevue Borough. The steel 
structure comprises fourteen spans, varying from 30 
to 96 ft. in length, of Warren type trusses 8 ft. deep 
with two lines of intermediate stringers and supported 
on masonry pedestals and with masonry abutments at 
each end. The deck carries a two-track roadway for 
vehicular traffic with a double line of street car tracks 
and two sidewalks. 

The Jack's Run bridge was erected in 1893 by the 
Schultz Bridge & Iron Company of Pittsburgh, for the 
Jack's Run Bridge Company, a corporation whose stock 
at that time was owned by the same interests that con
trolled the Federal Street & Pleasant Valley Passenger 
Railway. This road operated from Pittsburgh into the 
boroughs of Bellevue and Avalon and later to Ben 
Avon and Emsworth and furnished the original electric 
car service to those communities. 

The bridge connected California Avenue, Pittsbm·gh, 
with Lincoln A venue, Bellevue, over the ravine men
tioned and at the time of its construction was con-

DURINO THFJ l\lOVJNG CAR SERVICE \VAS INTERRUPTED. BUT 
PASSENOERS \VALKED ACROSS TO TRANSFER FR011 

ONE LINE TO THE OTHER 

as the Lincoln Highway, leading west from Pittsburgh. 
crosses this bridge. This, together with the largely 
increased population of the suburban districts to the 
west, had resulted in a volume of vehicular traffic 
entirely too heavy for the capacity and strength of 
the structure. 

It was therefore considered necessary either to make 
extensive repairs to the old bridge to strengthen it or 
entirely to replace it by a new structure. As the bridge 
is now owned by Allegheny County, the county commis
sioners decided to replace the bridge by a reinforced 

1, California A.ve. . { ,,,, 
Lincoln Ave.::§ ------------------------------------------------------71 \., /f '' ~:~r====-~------~"?°~~?-·Tc-~~~~~.:"~~~-.zl, 5'-'>:,--- . ,, : 

r-------------------------- 740
1 

------------------------------~ 

BE'.LL£.VUE:. 

New l.ocation -
Old 

OLD AND NEW LocATIONS OF JAC K'S RUN BRIDGE 

sidered the largest steel structure then in use for elec
tric railway purposes. It was also used by all classes 
of vehicular traffic and foot passengers. Tolls were 
collected until it was taken over by the County of 
Allegheny in 1917 and then made free to all traffic 
except electric cars. 

The principal through local highway route, as well 

concrete arch viaduct having a width of 60 ft. To do 
this required the immediate dismantling of the old 
bridge, and the receivers of the Pittsburgh Railways 
Company were requested to cease operation of cars 
over the bridge on or before Dec. 1. They were also 
informed that it would be at least a year before traffic 
could be resumed using the new bridge. 
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The commissioners proposed to erect over the ravine 
a foot-bridge for temporary use by persons desiring 
communication between the districts at each end of 
the bridge. They also proposed that electric railway 
passengers be carried to each end of this structure and 
there transfer on foot across the ravine by the foot
bridge and that thr,mgn car service be provided by 
use of an alternative car line passing West View Park 
over a route several miles longer. 

Investigation on the part of the receivers indicated 
that more than 4,000,000 passengers annually were 
carried on the cars passing over Jack's Run Bridge and 
that it would be impossible to furnish at each end of 
the bridge terminal facilities properly to accommodate 
them. It would also be most unsatisfactory to ask al! 
passengers to walk across a temporary foot-bridge for 
at least twelve months extending over two winter 
periods. The alternative West View route requires from 
twenty to thirty minutes longer between Pittsburgh 
and the Bellevue district and it was deemed to be 
impracticable. 

Consideration was then given to the possibility of 
moving the bridge down stream a sufficient distance 
to permit the construction of the new bridge without 
interference. Estimates secured from contractors as 
to the cost of certain reinforcements to the old bridge 
and for moving it laterally to a temporary location 
indicated the feasibility of this plan and at a not 
unreasonable cost. 

A contract was made by the receivers of the Pitts
burgh Railways Company with the county commissioners 
whereby the former undertook the work and assumed 
the cost, toward which the commissioners paid an 

THIS VIEW LooKING TOWARD THE PITTSBURGH SIDE ,VAS TAKEN 
ON Nov. 21 ANO SHOWS THE HIGHEST TOWER, NEW 

TIMBER ABUTMENTS. PEDESTALS. RUNWAYS, ETC. 

THIS VIEW LooK!NG. TOWARD THE BELLEVUE SIDE "'AS TAKEN AT 
NOON ON Nov. 25 AFTER THE BRIDGE HAD BEEN llloVE0 ABOGT 

35 FT. THE OLD ABUTMENTS AND CERTAIN RUNWAYS 
AND JACK SETTINGS ARE CLEARLY SEEN 

amount estimated to be about the cost of the temporary 
foot-bridge originally proposed by them. 

It was decided to move the bridge 75 ft. down stream 
to a parallel location and then to dismantle it after 
the completion of the new arched viaduct. The engi
neers decided to construct concrete pier supports for 
the temporary position and timber crib abutments at 
each end with double timber bents as supports for 
the ends of end trusses. The timber cribs were of 
No. 2 crossties, laced together, well doweled and filled 
with slag and stone. · 

The work of placing the runways and foundations 
was commenced on Oct. 25. During this work various 
reinforcements were placed in the floor system, and 
tower members and new tracks and overhead lines were 
constructed from the original tracks on California 
Avenue and on Lincoln Avenue at each end, over the 
new approaches to the timber abutments. 

Crossovers were placed on the main tracks on the 
streets at each end of the bridge, whereby cars would 
transfer passengers during the moving of the structure. 
Platforms were erected in such position that foot pas
sengers could continuously traverse the bridge side
walks during the progress of the bridge to its new 
location. 

Steel beams were clamped to the capstones at the 
base of each pair of columns and rested on 4-in. steel 
rollers. Under these were steel runways in pairs
one on each side of the column bases. It was decided 
that the use of jacks would insure a more uniform 
movement of each part of the bridge than could be 
secured by the use of cables and hoisting engines, and 
accordingly single screwjacks were placed at the back 
of each pair of columns. 

Street traffic was discontinued and actual moving 
was begun at 7 :30 a.m. on Nov. 25 and completed at 
10 p.m. the same day. Special attention was given to 
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moving all parts of the bridge laterally at a uniform 
rate. The operators of the jacks each gave five turns 
to their jacks on whistle signals from a hoisting engine. 
The engineers had sights fixed on the floor over each 
pair of towers and line stakes at the bases of the 
columns by means of which constant observations were 
taken and any variations were distinguishable and 
corrected. 

The runways proved so level and accurately set and 
blocked that not all the jacks were necessary and at 
times twelve men were moving the entire structure, 
comprising a weight of more than 1,000 tons. • 

On completion of the movement at 10 p.m., the 
column bases were locked up on the pedestals, and 
electric car traffic was resumed on the morning of 
Nov 26. Inspection of the trusses and their supports 
on the columns showed that the movement had been so 
uniform as not to crack the paint nor disturb the 
dust on the steel work at truss ends at any points. 

The Bell Telephone Company had several hundred 
pair of wires in five cables carried in steel conduits 
underneath the bridge floor and connecting at each end 
to terra-cotta conduits. These cables were cut into at 
each end and sufficient loop cable added to cover the dis-

J;ance the bridge was to be moved. As the movement of 
the bridge progressed the extra loop cable straightened 
out and uninterrupted service was maintained. 

The new bridge will have a total length of 770 ft. 
and a width of GO ft., including a 38-ft. roadway. 
There will be one 320-ft. two-ribbed arch span over 
the ravine with six 20-ft. spans at each end, a 120-ft. 
abutment a.t the Pittsburgh end and a 60-ft. abutment 
at the railway end. The construction will be reinforced 
concrete arches. 

The work of moving the steel bridge was planned 
and carried out under the direction of W. C. Boyd, 
chief engineer for the receivers of the Pittsburgh Rail
ways, and J. C. Godfrey, of R. W. Hunt & Com
pany, and ,T. K. Martin of Bellevue as consulting 
engineers and V. R. Covell, county engineer. The con
tractors were F. Wilsman, Sr., on the masonry and 
John Eichleay, Jr., Company of Pittsburgh on the 
moving of the structure. 

The County of Allegheny will contract for the new 
bridge, proposals for which will be advertised within 
a few weeks. The plans are being prepared and the 
construction will be supervised by N. S•. Sprague, con
sulting engineer, Pittsburgh, Pa. 

New York Railways Tries Turnstile Car 
New One-Man Pay-as-You-Leave Turnstile Car Placed in Service by New York Railways Designed 

to Load and Unload Passengers at Both Ends--Has Provision for 
Limiting Number of Passengers at One Time 

A
NEW type of one-man pay-as-you-leave turnstile 
car has been developed by the engineers of the 
New York Railways and was placed in service 

on its Lexington Avenue line Dec. 18. The car used 
is one of the company's standard closed cars, 42 ft. long, 
7 ft. 4½ in. wide and having a seating capacity of 
thirty-eight inside the .car body. The car, before its 
last remodeling, was a converted pay-as-you-enter car. 
The platforms are G ft. 6½ in. long and originally had 
double folding doors. In the remodeling the length of 
the platform was not changed, but the door openings, 
steps and method of operation were changed to meet the 
new conditions. 

The noteworthy feature of the equipment which is 
now being tried is in the use of a turnstile at either 
end of the car, so arranged that it can slide from one 
opening to the other on the same platform to provide 
for double-end operation. Through the use of the pay
as-you-Ieave turnstile, similar in design to those used 
in the New York subway, both ends of the car are used 
for loading and unloading passengers and for collecting 
fares. These turnstiles are of a double-acting type, 
which permit entrance to the car without obstruction, 
but which require the placing of a 5-cent piece in the 
slot of the coin box in order to unlock the turnstile for 
exit. The turnstiles have four arms, which are wooden 
at the top with screened pipe barriers underneath. 

FEATURES OF NEW EQUIPMENT INSTALLED 

An accompanying drawing shows the platform layout 
and location of the equipment used. As originally de
signed these cars had sliding doors at the bulkhead. 
These consist of two doors sliding into pockets on either 
side, with the opening in the center. These doors have 
been left as originally used, but only one-half is used SLIDING DOORS AND FOLDI N G STEPS PROVIDE FOR 

ENTRANCE A N D E XIT 
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at a time, tne other haif ,closing up to a screened 
railing, which directs the passengers through the turn
stile as desired. The position of the turnstile at each 
end is at the side of the door opening being used and 
the passengers after passing through the turnstile enter 
the car or leave, as the case may be, through the 
bulkhead doors at the opposite side of the car. When 
the direction of operation is changed and it is desired 
to use the doors at the other side of the platform the 
turnstile is unlocked from its position by the raising 
of a lever and it can then be pushed to the other side, 
its movement being guided by two depressed tracks. 
It is locked in position as desired. The screen which 
extends from the center of the bulkhead door opening 
to the inside end of the turnstile arm rotates about 
a stanchion on the center line of the car at the bulk
head. This railing and screen are changed to the re
quired position by lifting the stanchion at the end of 
the turnstile and replacing it in another socket. 

The folding doors which were originallY. on the car 
have been replaced by sliding doors and the openings 

are closed off to give space. for the entrance and exit 
of but one passenger ·at a time. The opening door 
slides on the inside toward the bulkhead. When oper
ated by one man the door and step at the ope.rator's 
right are hand operated, the rear door on the same 
side being electro-pneumatically operated. The door 
which has the door engine operation is provided with 
a safety shoe for reversing the door in case it should 
strike an obstruction. Its operation is controlled 
through a push button at the right of the operator. The 
door engines used are of a standard type made by the 
National Pneumatic Company and are installed on the 
platform floor next to the bulkhead. In order that 
the operator can see conditions at the rear of the car, 
a mirror is located on the right-hand front side, and 
he views the steps of the rear door through this mirror. 
Another mirror is located immediately in front of him 
and just above his head so that he can watch conditions 
inside the car without turning around. 

The coin box, which releases the turnstile for exit 
of passengers, is located on the center line of the car 
just to the right of the motorman and railings extend 
from the front edge of this fare box to the door open
ings on either side of the platform. These serve to 
guide the passengers and also to prevent interference 
with the operator. In order to assist in making change 
a high-speed change-making machine is used, which is 
installed at the operator's left hand. The fare box is 
locked, but the operator can gain access to the money 
for change by unlocking the fare box and removing the 
coins as desired. 

The fare boxes are provided with coin detectors 
which magnify the coins through a lens, after they 
have been deposited, so that they can be viewed and 
seen distinctly through half the length of the car. This 
is a safety measure intended to prevent the use of 
slugs to operate the turnstile. 

\VHEN THE CAPACITY OF THE CAR HAS BEEN REACHED A "CAR FULL" SIGN ls ILLUMINATED ON THE DASH. THE PICTURE 
SHOWS How PATRONS \VERE ADVlSED OF THE NEW PAYMENT SYSTEM IN AN INESCAPABLE ~IANNJ,."R 
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A FREE PASSAGE ls ASSl'RED FOR THE EXIT OF l'ASSENGERS 

Whenever a transfer is tendered for fare, the oper
ator r-ushes either a hand button or foot button which 
rings a gong and registers the transfer on a transfer 
register installEd inside the car body over the bulkhead 
opening. The pushing of the transfer button also oper
ates a transfer relay and this relay remains in its 
raised position until the turnstile has been operated 
to allow the passenger to leave the car. It then drops 
and is in position so that the operator can record 
another transfer if desired. 

Another interesting feature of this equipment lies 
in the provision made for limiting the total number of 
passengers on the car at one time. This is accom
plished through a totalizing mechanism which is oper
ated through the two turnstiles. The arms of this 
totadzmg equipment move in one direction for each 
entering passrnger and in the or-posite direction as pas
Rengers leave, so that the combined number of passen
gers on the car at a given time is shown by the 
totalizer. When the capacity of the car has been 
reached a "Car Full" sign on each dasher is illuminated 
and the turnstiles are locked so that no more passen
gers can enter the car. Furthermore, the electro
pneumatic door-operating equipment is so designed that 
the motorman cannot open the door to receive additional 
passengers and thus to overload the car. The deposit
ing of a fare in the fare box or the ringing up of a 
transfer, however, releases the turnstile and provides for 
opening the door. 

An emergency cord runs throughout the length of the 
car and has drops on each platform to provide for 
cutting off power and the emergency application of the 
brakes by passengers in case this is necessary .. This 
equipment is the same as has been used on the pay
as-you-enter cars in New York for several years. 

For the convenience of the operator in announcing 
stops and so that liis voice may r_j!.adily reach the rear 
platform, a speaking tube is provided so that he can 
talk into this· and the sound will be readily heard at 
the rear. 

Rather extended precautions have been taken to 
advise the traveling public as to the operation of this 
car and the method of entrance and exit. The exterior 
of the car is decorated with several large signs to ex
plain that both ends can be used for entrance and that 
the fare is paid on leaving. Inside the car at the cen
ter is a sign which reads: "Passengers Are Requested 
to Deposit Fare in Slot When Leaving Car. Change 
Can Be Obtained from Motorman. Present Transfers 
to Motorman." At either end of the car, just inside 
the bulkhead, is a sign which reads: "Exit and 
Entrance at Both Ends of Car." 

Officials of the railway have found that a consider
able portion of the present car-operating schedule time 
is consumed in the loading and unloadin~ of passen
gers, and it is expected that through the use of both 
ends of the car for both entrance and exit the time 
at stops can be materially reduced. The provision also 
for limiting the maximum number of passengers on the 
car at one time should provide for efficient and com
fortable traveling. 

Lubrication Requirements for Railway 
Gears and Pinions 

IN A RECENT summary of the lubrication require
ments of electric railway gears and pinions the Texas 

Company* gives the prime requisites of such a lubri
cant as: 

1. It should not harden nor contain any residual 
matter that is of a non-lubricating character. 

2. It should possess marked adhesive properties in 
order not to drip or flow excessively under abnormal 
temperature rise nor be thrown off by the action of 
centrifugal force, or rubbed off under operation. 

3. It should be of sufficient body to withstand the 
excessively high pressure at the point of contact of the 
teeth, and thereby prevent actual metal to metal fric
tion occurring, whatever the season of the year. 

4. It should be entirely free from acids or alkalis 
which would have a tendency to cause a certain amount 
of pitting on the highly polished metallic surfaces. 

5. It should not be abnormally affected by heat or 
reacted upon by water, acid or alkali. 

6. It should not tend to hold in suspension dirt and 
parti!!les of worn metal, to produce an abrasive effect. 

Other factors that should be considered in making 
this selection of the lubricant are: Ease of applica
tion; the amount required for the initial lubrication 
and for subsequent applications and the length of time 
it will efficiently lubricate without renewal. 

A lubricant that will meet all of the foregoing re
quirements will without a doubt increase the life of 
gearing to a considerable extent and reduce the labor 
charges and other costs incidental to the maintenance 
of this type of equipment. 

It is very important to have the viscosit~• of the lubri
cant approximately the same throughout the year. To 
meet this requirement with widely differing tempera
tures it may be necessary to use special grades of 
lubricants in accordance with the season and the tem
perature of operation. 

• An extended article on this subject is published in the Novem
ber issue of Lubrication. 
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4,000-Hp. Electric Locomotives for N. & W. 
Four Double-Unit Locomotives Are Under Construction for the Norfolk & Western Railway's 

Elkhorn Grade and Electrified Extension - They Will Supplement 
Twelve Lighter Machines Commissioned in 1915 

A
BRIEF note in the issue of this paper ·for Oct. 
28, 1922, page 732, directed attention to an order 
placed by the Norfolk & Western Railway with 

the Westinghouse Electric & Manufacturing Company 
and the American Locomotive Company for four double
unit electric locomotives to supplement the present 
equipment of twelve placed in service in 1915. The 
designs were prepared by the firm of Gibbs & Hill, con
sulting engineers, in collaboration with the engineers of 
the railway company. These machines will have a total 
weight of approximately 400 tons, the weight on drivers 
being about 71,000 lb. per axle. They will have about 
30 per cent more capacity than the earlier locomotives; 
that is, 3,300 hp. continuous rating, or 4,000 hp. for one 
hour. They will be operable at 14 m.p.h. and 28 m.p.h., 
with a continuous tractive effort at the lower speed of 
90,000 lb. With full line voltage and frequency, normal 
transformer connections and eight-pole motor connec
tion~, the one-hour rating will be 108,000 lb., the starting 
tractive effort for five minutes 168,000 lb. and the mo
mentary starting tractive effort with the four-pole rr..otor 
connection with 85 to 95 per cent trolley voltage 
110,000 lb. 

HANDLE FREIGHT TRAFFIC SATISFACTORILY 

The twelve present Norfolk & Western electrics, in 
their nearly eight years of service, have shown their 
ability to handle satisfactorily an enormous freight traf
fic averaging 75,000 tons in twenty-four hours, which 
would have required thirty or more Mallet steam loco
motives. The earlier machines and the other details of 
the electrification were covered at length in articles in 
this paper for March 20, 1915, page 581; June 5, 1915, 

page 1058; April 1, 1916, page 644; and Aug. 24, 1918, 
page 322.* 

The new locomotives are for supplementary service to 
provide for the additional locomotive mileage which will 
be operated when the extension of the electric zone to 
Wilcoc and Farm and beyond to the westward are 
opened up. 

Each complete locomotive will contain four 1,000-hp. 
motors of the three-phase induction type with wound 
rotors placed directly above a jackshaft to which they 
will be geared at a ratio of 21 to 100. The earlier ma
chines, it will be remembered, had twin motors, geared 
to the same jackshaft. The driving wheels, of which 
there will be eight per half unit, will be 62 in. in diameter. 

Each unit is of the Mikado 2-8-2 wheel arrangement, 
with 16¼-ft. rigid wheelbase. Sufficient side swing is 
provided in the guiding trucks to permit operation 
around 20-deg. curves. 

Power will be taken from the line at 25 cycles and 
11,000 volts, through a pantograph and oil circuit 
breakers, to the main transformer, where it will be 
stepped down to a voltage suitable for the main motors. 

A phase converter of the synchronous type will be 
used to transform the single-phase power from the line 
to two-phase power. The synchronous type, which ,vas 
used on the large freight locomotive built for experi
mental purposes for the Pennsylvania Railroad, is used 
rather than the induction type, as on the present Nor
folk & Western locomotives, in order to give better 
control of power factor. 

As in the present locomotives, the three-phase main .~-
•sec also the Issues for June 5, 1915, page 1057; Feb. 12, 1916, 

page 311: .:\larch 16, 1919, page 522; and June 12, 1920, page 1202. 
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THE NEW N. & ,v. LOCOMOTIVES ,vILL COMPRISE FOUR MOTORS, EACH D RIVIXG Two AXLES THROUGH A JACKSHAFT 

motors will be connectt,d to the main transformer and 
phase converter by the two-phase-three-phase system 
of connection. 

A liquid rhPostat connected to the rotors of the 
main motors will provide for accelerating the locomo
tive to 14 and 28 m.p.h. 

EACH SIDE FRAME A MASSIVE STEEL CASTING 

The mechanical parts are of considerable interest, 
having been designed in detail by the engineers of the 
railway to meet the exacting service conditions of the 
celebrated Elkhorn grade, which are unsurpassed in this 
country, if not in the world. 

The construction of the new locomotives is fundamen
tally the same as the present ones, the system of drive 
being that of motors geared to jackshafts and connected 
to driving wheels by side rods. In the new locomotives, 
however, the four main driving axles form one rigid 
wheelbase, with continuous side frames from end to end 
of unit. The cab structure is carried on and rigidly con
nected to the side frames and cross-tie castings. This 
differs from the present locomotive, each unit of which 
has a cab structure supported on a number of springs 
and sliding bearings, carried on two main trucks, each 
having two main driving axles· and one guiding truck 
r,xle, the two main trucks being connected by a Mallet 
hinge. 

The new arrangement follows closely that of the Mi
kado type of steam locomotive, and also has a similar 
type of spring equalization. 

Side frames are to be vanadium steel castings con
nected by cross-tie castings which also serve to support 

the heavier parts of the electrical apparatus in the cab. 
An interesting feature of the mechanical parts is the 

method employed for supporting the jackshafts. For 
ease in removal of jackshafts, which carry a gear at each 
end, these are carried on heavy bronze bearings, which 
are split vertically and rest in heavy steel castings 
known as "jackshaft cellars." These cellars are set in 
pedestal ways in the side frames and are inserted from 
below, in similar fashion to a journal box in its pedestal 
ways, except that the jackshaft cellar and the pedestals 
are very accurately fitted and the cellar is built with 
extensions at the bottom which act. as a tie bar, being 
bolted to the side frames. This makes the cellar practi
cally an integral part of the side frame, and at the same 
time provides a ready means of removal of the jackshaft. 
It is the same arrangement that has proved very satis
factory on the present locomotives. 

The spring suspension system is the same as that in 
successful use on steam Mikado steam locomotives, the 
front guiding truck being side equalized with the two 
adjacent drivers and the rear truck cross equalized with 
the other two drivers, thus forming a three-point 
suspension. 

The 1,000-hp. motors will, as suggested above, be 
arranged either for a four-pole connection, correspond
ing to a speed of 14 m.p.h., or an eight-pole connection, 
corresponding to a speed of 28 m.p.h. Each motor will 
have forced ventilation supplied through air ducts from 
individual motor-driven blower sets. 

The motors are mounted on the locomotive framing in 
an interesting manner. The stator frame is cast with 
horizontal brackets running the full width of the motor. 
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5ec.tion at Jac.kshaft 
POINTS. THESE ILLUSTRATE THE HUGGEDNESS OF THE CONSTRUCTION 
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· These rest on heavy steel cross-tie castings connected to 
the main side frames. The weight of the stator is thus 
carried on horizontal planed surfaces which can readily 
be trued up in relation to the centers of jackshaft, rotor 
shaft and driving axles. The rotor is carried independ
ently of the stator on bearings which rest in separate 
housings mounted on and secured to the main side 
frames, the proper relation of the stator and the rotor 
being maintained by accurate fitting of the bearing 
surfaces. 

The collectors of the rotor motor will be mounted on 
the motor shaft outside the pinions, one three-ring 
collector at each end of the shaft. The leads from the 
collector to the rotor winding will be carried through 
the hollow motor shaft, well insulated and protected 
from abrasion. Means will be provided for removing 
the collectors without disturbing the leads in the shaft. 
This construction differs from the · earlier machines, 
but it was used in the Pennsylvania locomotive already 
referred to. 

The pinions will be made from individually forged 
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converter will be separately excited, the exciter being 
the same machine which serves as a starting motor for 
the converter. 

This auxiliary machine will be a single-phase series
type commutator motor, mounted on the phase-con
verter shaft to bring the phase-eonverter rotor up to 
synchronous speed, after which this commutator ma
chine will be reconnected as a direct-current exciter, 
separately excited from · the motor-generator set to 
excite the rotor windings of the phase converter. The 
rotor, of course, will have two slip rings for supplying 
a starting current to the rotor windings. 

OIL-COOLED TRANSFORMERS ADOPTED TO SECURE 
EXCELLENCE OF INSULATION 

The transformer for each half unit will be of the 
shell type, oil insulated, forced cooled, built for mount
ing in the cab of the locomotive. This differs from 
the earlier machines, which had air-blast transformers. 
The extra weight was considered offset in the new units 
in view of the better insulation. An air-blast type 

0 

THIS ".JACKSHA.FT-BEARING CELLAR" IN No '\VAY '\VEAKENS THE SIDE FRAME 

steel blanks with twenty-eight machine-cut spur teeth, 
H diametrical pitch, 20 in. total face per jackshaft. 
The rims of the flexible gears will be made from indi
vidually forged steel blanks with 100 machine-cut spur 
teeth. These will be mounted on cast-steel centers with 
flexible elements interposed between the rims and the 
centers. The-center will carry a wristpin and the neces
sary amount of counterbalance weight. ' The pinions 
and gear rims will be heat-treated. 

CONVERTER STARTfNG MOTOR WILL ALSO 
Do DUTY AS EXCITER 

The phase converter will be a rotating machine with 
a two-phase wound stator and a wound rotor. One 
stator phase will be fed from the transformer and 
a proportional voltage will be generated in the other 
stator phase approximately 90 deg. electrically dis
placed from the transformer voltage. One terminal of 
this generating phase will be connected to a mid-point 
of the transformer and the other end to the one phase 
of the main rotor circuit. The other two motor leads 
will be connected to loads at the two ends of the main 
transformer secondary, resulting in a Scott connection 
to give three-phase power to the main motors. 

This phase converter will be of the synchronous type, 
as already stated, which permits the transformation 
of power at high power factor. This means that the 

transformer preventive coil will be provided to com
pensate for 15 per crnt drop in voltage during 
acceleration and to minimize voltage unbalance during 
acceleration and regeneration. This will be of the same 
general construction as the main transformer. 

A centrifugal pump will be used to circulate the 
transformer oil through an external radiator, and a 
blower will force air through the radiator in sufficient 
quantity to enable the transformer to perform its speci
fied service. The pump and blower will be driven by 
a common motor, which will be forced ventilated by air 
taken from the blower. 

A steel-plate electrode will be provided in the liquid 
rheostat for each phase of each motor. The e1ectrodes 
will be rigidly supported through porcelain insulators 
and separated at the lower end by slate barriers. Steel 
ground plates will be interposed between the electrodes 
above the slate barriers, and in effect will form a sepa
rate compartment for each electrode. The electrodes for 
one motor will be removable as a unit. The electrolyte 
will be circulated by a motor-driven centrifugal pump, 
the motor being of the ball-bearing squirrel-cage induc
tion type, arranged to start polyphase and run single
phase. In the cab the pump will supply electrolyte from 
a common storage tank, insuring that all electrodes of 
that cab are immersed in electrolyte of the same tem
perature and density. 
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A cooling tower for the electrolyte will be provided, 
consisting of a series of trays over which the electrolyte 
will flow in a thin sheet, while cooling air is circulated 
over the surface. The height of electrolyte around the 
electrodes will be controlled by a motor-operated over
flow valve. 
~he control will involve the use of two types of 

switches, one ,vith its individual piston and cylinder 
for. each switch, the other in which several switches 
are operated coll€ctively through cams mounted on a 
common shaft. 

Each master controller will be provided with a speed. 
lever, an accelerating lever and a reverse lever, with 
the usual mechanical interlocking to prevent false 
operation. The accelerating lever will be used to raise 
and lower the overflow valves in the liquid rheostat and 
thus control the speed and tractive effort. 

Unit-type electrically controlled and pneumatically 
cperated switches ,will be used for transformer-sec
ondary switches, phase-converter switches and motor
ovuload and reversing switches, while the switch group 
for pole changeovers and motor-secondary short-circuit
ing switches will be of the cam type, electrically con
trolled and pneumatically operated. 

An auxiliary controller will be provided with levers 
to control the phase converter and to set the transformer 
switches for running or regenerating. It will also in
clude means for raising and lowering the pantographs; 
and for controlling the operation of the liquid rheostat. 

How OPERATING RELIABILITY WILL BE SAFEGUARDED 

Protective features furnished will include a time
element overload relay, arranged to trip the oil circuit 
breaker in case of sustained short circuit on the loco-. 
motive. Overload relays connected in two of the phases 
of each motor will oe arranged to open the main motor 
switches on overload. Maximum-level relays, operated 
by electrolytic interlocks, to limit the height of liquid 
in the rheostat tanks to the proper points will prevent 
the motor secondary from short-c.ircuiting switches 
from closing except when the liquid is at the maximum 
level. Contact on a drum mechanically connected to 
the overflow valve will prevent the motor line switches 
from closing on either the 14-m.p.h. or the 28-m.p.h. 
connection unless the overflow valves are at the desired 
height. A no-voltage line relay will be provided to open 
up circuits necessary for protection of the apparatus 
and interruption of power to the locomotive. The pole
changeover cam-type switches will be interlocked with 
the main motor switches so that the circuits will be 
always made or broken by the main motor switches. 

Swedish Electrification Deferred 
In its "Trade and Economic Review" for 1921, just 

published, the United States Department of Commerce 
analyzes the condition of the Swedish railways. stating 
that the financial depression was too serious to permit 
the completing of the electrification of the main line 
from Goteborg to Stockholm, the expense of which 
would have meant a deficit. The electrification of the 
Kiruna-Svarton line, however, is being carried on, its 
completion being expected during the present year. As 
a whole the State Railways were prosperous in 1921, 
a profit of more than $6,000,000 having been made, as 
compared with somewhat over $1,620,000 the year b€
fore. The private railways ran at a loss. 

Noiselessness in Special Trackwork. 
WILLIAM WHARTON JR., & Co., INC. 

NEW YORK, N. Y., Dec. 26, 1922. 
To the Editors: 

In the issue of the Electric Railway Journal for Dec. 
16, pages 944 and 945, appears an article describing two 
Balkwill track crossings furnished by this company to 
the Cleveland Railway. In the article the following 
statement is made: "The Balkwill crossing, of which 
noiselessness is but one feature . . ." 

From the way in which this statement is worded it 
might be inferred that the noiseless feature can be 
secured only in the Balkwill crossing. The fact is, of 
course, that the flange-bearing throughout the crossing 
which constitutes the noiseless feature can be incorpo
rated in practically any type of crossing, whether solid 
manganese steel or other steel, _or T-rail built-up-type 
with filler or girder-ruil crossing. The noiseless feature 
was incorporated in crossings and other special parts of 
layouts made by this company for a number of years, 
particularly in work made for the Kansas City Railways. 

GEORGE R. LYMAN. 

[NOTE-The sentence quoted by Mr. Lyman was 
inserted to point out that, while the Balkwill crossing, 
with the flange-bearing feature, was selected for the 
particular locations in Cleveland mentioned on account 
of their noiselessness, after all the unique feature of 
this type of crossing is its articulation. It was not 
intended to imply that the flange-bearing feature was 
unique, as flange-bearing special trackwork is well 
established in general practice.-EDITORS.] 

Thinks Fault Lies Rather with High Supertaxes 
NEW YORK, Dec. 27, 1922. 

To the Editors: 
I note with interest the editorial in your issue of 

Dec. 23 with the caption "Discontinuance of Tax
Exempt Issues a Benefit to All." The views expressed 
in your editorial support the recent resolution of the 
American Electric Railway Association and coincide 
with tho~e reported as the views of the present Federal 
administration, but there are always two sides to every 
question, and with all respect to your own attitude and 
to the prominence of those who hold the same views, 
it seems to me such views are based on a superficial 
consideration of the subject. 

We have always had tax-exempt issues and until a 
comparatively recent date they have never come in for 
much adverse criticism. They have always commanded 
a market at a materially lower rate of interest than 
competing non-exempt securities, yet there has always 
been a sufficient demand for the latter to furnish indus
try as much capital as it needed. There is no substan
tial, if any, difference between the tax-exempt securities 
of today which came in for so much criticism and those 
of former days which were free from such criticism, 
and therefore it seems to me to be jumping at a 
conclusion to lay the blame for the existing condition 
en the tax-exempt securities and to claim that they are 
put out on basically wrong principles. Rather let us 
inquire what has happened in other directions to give 
rise to the difficulties which now exist and see if we 
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are not shooting at the wrong target in condemning the 
tax exempts. 

To my mind the facts are fairly obvious, i.e., with 
mistaken zeal to extract an unfair, unjust and a wholly 
unreasonable income tax from men of large means, our 
legislators have enacted into law a super-tax schedule 
which puts such heavy taxes on this class of citizens 
as to be nothing short of ridiculous. The fact that 
this schedule is so manifestly unjust has had no effect 
on Congress because the number of very wealthy men 
is comparatively small. They cannot, therefore, de
posit many votes, and owing to the fact that all of us 
are more or less jealous of those who are better off 
than we are these same wealthy citizens get very little 
sympathy from any one else. If press reports are to 
be credited, the income taxes received by the United 
States from this very wealthy class are diminishing 
from year to year, a condition doubtless brought about 
because our wealthy men are rapidly learning how to 
deal with the situation so as to comply with the law 
and escape being robbed. Of course one means to do 
this is to invest in tax-exempt securities, and the 
American Electric Railway Association has pointed out 
that this tendency has reached such proportions as to 
withdraw large amounts of capital otherwise available 
for industry and to bury it in comparatively dead 
projects; that is to say, dead in so far as they con
tribute to the progressive, constructive up-building of 
our industries. It would seem to me clear that the 
natural cure for this condition is not to do away with 
tax-exempt securities, which serve a very useful pur-

pose, but to correct the obviously unwise and unjust 
schedule of super taxes, which, as is reported, are yield
ing, the government a steadily decreasing revenue, and 
by so doing remove the cause of the trouble instead 
of trying to stop the effec't. 

It has been frequently claimed that the great mass 
of the people are suffering by having to pay taxes to 
take the place of those which ought to be collected 
from the wealthy class were they not permitted to 
invest their money in tax-exempt securities. But I 
have never yet seen attention called to the fact that 
if tax exempts were prohibited every bond hereafter 

• issued by a municipality or state or the nation would 
have to pay a considerably higher rate of interest and 
therefore that the so-called common people would like
wise have to pay a correspondingly greater amount in 
taxes to cover such greater interest, and to pay it not 
only on the securities now bought by the wealthy people 
but also on the very large volume of the same securities 
which are bought by those who do not purchase them 
for the sake of saving income tax payments but on 
account of their safety as an investment. 

I do not own one dollar's worth of tax-exempt secu
rities and therefore am not personally interested in 
saving myself taxes by having them retained, but I 
would .like for once to see the American people coura
geous enough to face the facts and to apply a remedy 
where a remedy belongs, and I would like to see a full 
and free statement in the public prints, not a continued 
harping on one side and ignoring of an obvious weight 
of evidence on the other. CALVERT TOWNLEY. 

The Pass in Tacoma* morning to the last car on Sunday 
night. 

After Only Fifteen Weeks the Tacoma Railway & Power Company Is Selling 
11,000 Passes Weekly in a City of 100,000 Population-Riding 

Up 20 per Cent and Car-Hours 2.7 per Cent 

BY C. V. ALLEN 
Publicity l\Ianager Tacoma Railway & Power Company 

STREET RAILWAYS all over the 
United States have been in a serious 

financial predicament in the last ten 
years for well recognized reasons. The 
Tacoma Railway & Power Company, 
while more fortunate than some other 
companies in that it had a 10-cent fare, 
nevertheless was faced with serious 
financial difficulties. Heavy pressure 
was being brought to force our fares to 
5 cents, jitneys were to be started in 
competition with us, and the privately 
owned automobile was cutting into our 
earnings deeply. The street railway 
pass seems to us to be a ray of light at 
this time. While it has been in effect 
here but fifteen weeks, and we are 
really novices in the game, we think 
that it has given us the first assurance 
we have had in many years of financial 
success. 

A large part of the credit for 
revising this pass from European 
models and making it workable in the 

• Abstract of paper read before Building 
owners and Managers' Convention at Ta
coma, November, 1922. 

United States is due to Walter Jack
son, an independent traction engineer 
of Mount Vernon, N. Y. 

Tacoma is the sixth city in the 
United States to install the pass and is 
really the second large city to do so. 
Tacoma's population today is about an 
even 100,000. The form of pass used 
on our lines here follows closely that 
used in other cities where it is used. 
The face of the pass carries the follow
ing wording: 

Pass bearer on cars of these companies 
within the one-fare limits of the city of 
Tacoma within the days shown on the face 
of this pass. Pass Is to be shown car oper
ator or conductor and Is good for only one 
passenger and shall be in passenger's pos
session while on car. 

This pass is absolutely transferable. 
The holder can loan the pass to his 
wife, children, or to anyone he may de
sire and there is absolutely no question 
asked as to his right to use the same. 
The pass entitles the holder to rid\) 
upon any cars operating within ths 
city limits, at any time, for any dis
tance, for a block or for a mile. The 
pass is good from the first car Monday 

The convenience and economy of the 
pass can be shown by the uses to which 
it is put in Tacoma. The wholesale 
dealers who have in the past paid the 
street car fares of their city salesmen 
at a cost to them of 50 cents to $2 a 

day, now furnish them with the $1 pass, 
which is good for all riding they can 
possibly do during the entire week. 
Banks buy a number of them and the 
messengers use them as they go on 
their errands and return them to the 
office when they are through. Men and 
women working downtown who former
ly paid 35 to 50 cents for their lunches 
now use the pass to go home and arc 
able to save the price of it in approxi
mately three days. This transferable 
quality of the pass has made it most 
popular. 

TRANSFERS CUT IN HALF 

Another advantage of the pass is 
the doing away with transfers. We 
issued weekly between 110,000 and 120,-
000 transfers. Every one of those 
transfers represents a potential row. 
Our trainmen have more arguments 
over transfers than anything else in 
connection with our business. The pass 
to date has practically cut the number 
of transfers issued in half. 

The pass is really the first oppor
tunity street railways have had to mer-
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chandise their transportation. Under 
the old fare system, a patron approach
ing a car \vas greeted with this little 
sign on the side of the entrance, "Have 
your exact fare ready." Here is a 
command. There is nothing pleasant 
about that little order. As he steps on 
the platform he glances up and sees 
the sign, "Ask for your transfer when 
you pay your fare." If he omits to do 
so, he will either have to go back and 
plead with the conductor to give him a 
transfer, in violation of orders, or else 
pay another fare on the next car. As 
the passenger takes his seat, ho is 
greeted with the sign on the end of the 
car, "Warning! Not more than thirty 
days and not more than $100 fine for 
the abuse of the transfer.'' That little 
sign isn't particularly encouraging or 
pleasing to the patron. He looks at his 
transfer, and on it is the statement that 
it must be used for the next connecting 
car. If he fails to do so, the inference 
is that he will have to pay another :fare. 
It also states that the transfer must 
be made at a certain definite point. Ii 
he moves one block either way from 
the point of transfer, his transfer i,; 
rendered invalid. 

All of these things make riding un
pleasant and discourage it in every way. 
The pass absolutely eliminates all these 
annoying regulations. The passenger 
is free to get on or off without any 
question of any kind. 

l\lORE PASSES-FEWER JlTNEYS 

The people of Tacoma have shown 
every evidence of liking the pass. The 
first week we sold 7,000 passes. Today, 
we are selling 11,000, wh:ch shows an 
average increase of approximately 250 
per week over each preceding week. In 
order to do this, we have had 11ot only 
to resell every purchaser that bought 
one the previous week, but we had to 
sell 250 additional. The fact that the 
sales have fallen off only in one week, 
and that the week of Labor Day when 
Monday was a holiday, speaks well for 
the popularity of the pass in Tacoma. 

Just prior to the installation of the 
pass system there were some forty
eight jitney buses licensed to operate 
in Tacoma. Today, the latest reports 
we have show about fifteen operating 
and the number gradually falling off 
each week. 

THEATERS BOOST Now- ALSO 
THE MERCHANTS 

Just prior to the installation of the 
pass the leading theaters in the city 
carried slides urging the public to sup
port the demand for 5-cent fare. The 
slides had statements something like 
this: 

L et's a ll pull together for a 5-cen t fa re. 
A 5-cent fare will help business. Get be
hind the 5-cent fa re movement. 

We approached the theaters and ex
plained to them our plan to put in 
the pass system. The idea of the pass 
appealed to the theaters. They ad
vised us that they would drop the slides 
urging the 5-ccnt fare and would adver
tise our pass system. This they have 
done ever since. 

The leading retail stores in the city 

have seen the beneficial effect of the 
pass in getting people to move and 
have joined with us in our advertising 
campaign. They have put on special 
Monday sales, using much space in tho 
Sunday papers, and have suggested at 
the top of the "ad" the use of the pass, 
or recommended the purchase of one. 
The idea back of it is this: With an 
attractive Monday sale they could prob
ably draw the women downtown for 
those sales. We are interested in their 
coming down on Monday for we have 
a much better chance to sell them a 
pass if they come downtown on Monday 
for they would have the re:it - nf• the 
week to use it. The stores also would 
be benefited, because after the women 
have purchased the pass, they would 
probably go down to any other sale 
the stores might have during the res t 
of the week. 

One of the leading banks in the city 
is now planning to put out a passholder 
which is to be given away without 
charge-a small leather case bearing 
the name of the bank. 

NIGHT SCHOOL ATTENDANCE UP 50 PER 
CENT-ADVERTISING METHODS 

The night schools in Tacoma have 
advised us that their business has in
creased nearly 50 per cent since the 
pass was put in. They, too, have given 
us considerable publicity in their adver
tising. We are able to reciprocate in 
our advertising, and this in itself creates 
good will. 

We are using posters in the windows 
of our cars. These posters and theh· 
color are changed every week, and may 
be read from the street or from the 
inside of the car. On the outside is a 
short, snappy statement like this, "Save 
Gas and Shoe Leather with a $1 Weekly 
Pass." We elaborate a little on this 
same idea on the side of the card to 
be read by the P,assenger in the car. 
In our opinion this form of advertising 
is the most effective we've done. 

We have placed billboards at the 
most important automobile and stre.:)t 
car traffic arteries with the wording, 
"Just Park Your Pass in Your Pocket." 
This has been very striking advertising 
and very effective as well. 

· CHEATING ON THE PASS Is 
INCONSIDERABLF: 

An interesting feature of the pass 
about which we are often asked is the 
possibility of beating the company-• 
cheating on the pass. Youngstown 
found some buyers were splitting their 
pass with a sharp instrument-one man 
taking half of the pass and one the 
other. This difficulty was easily elim
inated by printing the pass on but one 
side. Another trick is that of cutting 
the pass in two pieces-the man getting 
on the car reaching in his vest pocket 
and pulling the pass out part way, the 
conductor taking it for granted that he 
has the whole pass. This is being 
eliminated by instructing our men to 
have the passholder show his complete 
pass. It is done by a card in the vesti
bule with the wording "The Best Way," 
a hand being shown holding the pass to 
display it fully. You will notice there 

is no command or order in the thing, 
merely a suggestion. 

Another trick worked is that of pass
ing the pass out the window where a. 
considerable number of people get on 
the car-take for instance at heavy 
loading places-one man can board the 
car, go through and take a seat and 
pass the card out the window to a 
friend, who in turn boards the car. 

We feel, however, that the loss 
through these dishonest channels is 
practically negligible; and rather than 
cause any unpleasantness or arguments 
with anyone over the pass, no regula
tion of any kind will be made as to 
this practice. 

INDUSTRIAL CONDITIONS STILL 
BELOW PAR 

Most street railway men will prob
ably be interested in the financial work
ing out of the pass. Our report issued 
for the fourteenth consecutive week 
shows that the average rides taken by 
passholders per week is nearly twenty
seven. This is an average of nearly 
four car rides per day, which gives 
the holder of the pass his car rides 
at approximately 3.75 cents each. 

The pass is, of course, an equivalent 
to a lower fare, and it is expected that 
our earning:;; will be somewhat under 
normal. The first few weeks of tho 
pass worried us-our gross earnings 
dropped to approximately 20 per cent 
below the normal earnings of a year 
ago at this time. However, as the pass 
sales increased this drop in earnings be
came less and less until under this re
port (fourteenth week) our earnings 
have reached within 7.7 per cent of nor
mal. In other words, the curve of our 
earnings is gradually drawing toward 
the line of normal earnings. We antici • 
pate that with the entire elimination 
of the jitney bus, and the resumption 
of full working crews at the Milwau
kee and Northern Pacific shops, our 
gross earnings will reach normal and 
undoubtedly go above our normal earn
ings line. 

THEY Do COME BACK TO THE 
TROLLEY LINES 

I think the must interesting point 
about the pass is the increase in riding. 
We carry normally at this time of year 
about 480,000 passengers per week. 
The pass has brought up our riding 
nearly 20 per cent, the week of this 
report showing 565,413 passengers car-
ried. This increase in riding is one of 
the most healthful features inherent in 
the pass. 

Also, it is shown by the report that 
the riding is not during peak loads. The 
total increase in car-hours to carry this 
100,000 additional people was but 2.7 
per cent. In other words, the most 0£ 
the increased riding is during periods 
when our cars would be running empty, 
and this increase in traffic is costing 
us practically no more in additional 
service. 

Therefore, taking every phase of the 
pass, we feel more pleased with it each 
week. We think the pass is going to 
be a permanent institution and that 
it has put us around the corner, 
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Annual Meeting of American 
Engineering Council 

T HE American Engineering Council 
of the Federated American Engi

neering Societies will hold its annual 
meeting in Washington, D. C., on Jan. 
11 and 12. The meeting will consider 
problems of national interest, including 
the report of the committee on work 
periods in continuous industries, of 
which the electric railway industry is 
one. Dean Mortimer E. Cooley, Uni
versity of Michigan, president of the 
federation, will preside. 

The climax of the meeting will be a 
reception to Prince Gelasio Gaetani, 
Italian Ambassador to Washington, who 
recently arrived in this country. The 
new diplomat is an engineer by pro
fession. 

Rousing Meeting of Tennessee 
Utility Men 

T HE establishment of good public 
relations, the significance and im

portance of regulation by utility com
missions and the value to the utility 
industry of the Tenessee Public Service 
Information Bureau were the principal 
themes occupying the attention of the 
first public utility conference held in 
Tennessee, when more th!m one hun
dred operators gathered at the State 
University in Knoxville on Dec. 14. 
The meeting was called by Percy War
ner, chairman of the Tennessee Public 
Service Association. 

One of the principal addresses of the 
day was by Julian H. Campbell, chair
man Tennessee Railroad and Public 
Utilities Commission. In speaking on 
"The Public's Interest in the Public 
Utilities Commission" Chairman Camp
bell defined the duties of the commis
sion by telling the utility men that the 
orders of the regulating body must in
spire the confidence of the public and 
still provide an incentive to the utility 
so that the utility may better its con
ditions and cheapen its costs. 

Another address of great importance 
to the utility men was that hy Lovick 
P. Miles of Memphis, general counsel 
Memphis Street Railway. He declared 
that the average street car rider or 
water, gas or electric customer seldom 
pauses to reflect on the great value of 
these services. He related the history 
of the regulation of utilities and 
emphasized the fact that the plan for a 
state tribunal with complete jurisdic
tion is now generally regarded as the 
best means to compel the utilities and 
the public to discharge their obligations 
to each other. 

In welcoming the utility men to the 
University of Tennessee, President 
H. A. Morgan said: "It is a fact that 
must be admitted that people are not 
fair. They do not appreciate the vari
ous problems you confront and we of 
the university are happy to have you 
here as a move to bring about a better 
understanding." 

The work of the Tennessee Public 
Service Information Bureau founded 
six months ago by the utilities of the 
State, was explained by Ross Murphy, 

the director, who reviewed the conduct 
of the bureau and expressed apprecia
tion of the welcome it had received 
throughout the State. 

Engineers Draw Up Code 
of Ethics 

AJOINT committee representing sev
eral national engineering societies 

has prepared a code of ethics which 
has been adopted by the A.S.M.E. and 
will presumably be adopted shortly by 
other leading societies. The text of 
the ~ode is as follows: 

Engineering work has become an in
creasingly important factor in the prog
ress of dvilization and in the welfare 
of the community. The engineering 
profession is held responsible for the 
planning, construction and operation of 
such work, and is entitled to the posi
tion and authority which will enable it 
to discharge this responsibility and to 
render effective service to humanity. 

That the dignity of their chosen pro
fession may be maintained, it is the 
duty of all engineers to conduct them
selves according to the principles of the 
following Code of Ethics: 

1. The engineer will carry on his pro
fessional work in a spirit of fairness to 
employees and contractors, fidelity to 
clients and employers, loyalty to his 
country and devotion to high ideals of 
courtesy and personal honor. 

2. He will refrain from associating 
himself with, or allowing the use of his 
name by, an enterprise of questionable 
character. 

3. He will advertise only in a dignified 
manner, being careful to avoid mis
leading statements. 

4. He will regard as confidential any 
information obtained by him as to the 
business affairs and technical methods 
or processes of a client or employer. 

5. He will inform a
0

client or employer 
of any business connections, interest or 
affiliations which might influence his 
judgment or impair the disinterested 
quality of his services. 

6. He will refrain from using any im
proper or questionable methods of 
soliciting professional work and will 
decline to pay or to accept commissions 
for securing such work. 

7. He will accept compensation, finan
cial or otherwise, for a particular serv
ice, from one source only, except with 
the full knowledge and consent of all 
interested parties. 

8. He ,vill not use unfair means to 
win professional advancement or to in
jure the chances of another engineer to 
secure and hold employment. 

9. He will co-operate in upbuilding 
the engineering profession by exchang
ing general information and experience 
with his fellow engineers and students 
of engineering, and also by contributing 
to work of engineering societies, schools 
of applied science and the technical 
press. 

10. He will interest himself in the 
public welfare, in behalf of which he 
will be ready to apply his special knowl
edge, skill and training for the use and 
benefit of mankind. 

----------- -----
New York Association's 

Midwinter Meeting 

T HE executive committee of the New 
York Electric Railway Association 

has selected Thursday, Jan. 25, for the 
twenty-sixth midwinter meeting. Thi5 
will be held in New York City at the 
Hotel Commodore. 

Already the acceptances to invita
tions to address the gathering which 
have been received by the executive 
committee are sufficient to insure a 
valuable and interesting program, the 
details of which will be announced in a 
few days. 

American 
Association News 

Construction and Maintenance 
of Highways 

A MEETING was held at the asso
ciation headquarters in New York 

on Dec. 15 of the committee of the 
American Association on construction 
and maintenance of highways for motor 
vehicles. This committee was appointed 
last summer to collect data on this 
subject because of the seeming lack of 
authoritative information. There was 
not sufficient time to prepare a report 
for submission at the Chicago conven
tion, but the committee sent out a 
questionnaire and is collecting records 
from various sources. The meeting on 
Dec. 15 was to go over the material 
received. Replies to the questionnaire 
were considered satisfactory, but those 
replies lacking in essential data will 
be followed up by correspondence and 
other sources of information on the sub
ject will be followed up. Those in 
attendance were W. J. Harvie (chair
man), Syracuse, N. Y.; C. F. Cheney, 
Des Moines, Iowa, and E. P. Roundey, 
Utica, N. Y. 

"One-Man Cars Decrease 
Accidents" 

T HE Information Bureau of the 
association has sent out some in

formation in "blanket" form giving a 
list of some of the electric railways 
using one-man cars, opinions and sta
tistics in regard to the accident record 
of these cars as compared with two
men cars, and some typical safety 
"ads," usable in a one-man car cam
paign.· 

Connecticut Company Section 
Elects Officers 

AT THE ANNUAL and forty-fourth 
· monthly meeting of the Connecticut 

Company section, held in Waterbury 
on Dec. 13, the following were elected 
to the positions named: President, S. 
W. Baldwin; vice-president, E.T. Chap
man; secretary, C. K. Savery; treasurer, 
George H. Crosson; director for three 
years, J. B. Potter. 
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May Off er Traffic Proposal 
Companies Hold Conferences Which 

l\lay Lead to Operation of Subway
Benefit to City and Railways 

Tentative discussions which may lead 
to a proposition to the Rapid Transit 
Commission of Cincinnati, Ohio, from 
the Ohio Traction Company and the 
Cincinnati & Dayton Traction Company 
for the use of the ra.9id transit subway 
have been held recently between the 
interested persons, according to state
ments made by directors of the Cin
cinnati & Dayton Traction Company. 
The proposition involves bringing pas
sengers from the Miami and Millcreek 
Valleys into the city by the subway. 

Nothing definite has been done and 
noth:ng can be done until action is 
taken by the Ohio State Supreme Court 
regarding litigation over a bondholders' 
lien, in which decisions have been ren
dered by two lower courts in favor of 
the committee of bondholders of the two 
traction companies. 

Leo J. Van Lahr, chairman of the 
bondholders' committee, said that the 
committee expects the decision of the 
Supreme Court to be handed down 
within a short time. and if the decision 
is favorable the committee will be in a 
position to make a proposition to the 
Rapid Transit Commiss:on. 

The Cincinnati & Dayton Traction 
Company would be a great feeder to 
the retail district of Cincinnati. Ac
quiring use of the subway, the traction 
company could bring into the city 
buyers from the Miami and Millcreek 
Valley sections up as far as Dayton 
who now do not patronize the Cincin
nati market because of inadequate 
transportation facilities. 

Mr. Van Lahr said that even if a 
transfer were necessary the traction 
company could do this at small cost, 
land its passengers at the junction of 
the rapid transit loop and Spring Grove 
A venue and turn them over to shuttle 
train service to be taken into the heart 
of the shopping district. There would 
be a saving of at least ten minutes by 
this arrangement. 

Martin Ackerman, general manager 
of the Cincinnati & Dayton Traction 
Company, said that the comp'any is not 
trying to obtain the right to operate the 
Cincinnati subway, but merely trying 
to negotiate for authority to operate 
its cars through the underground rail
way from its present terminus at Spring 
Grove A venue to the central section 
of the city. 

Mr. Ackerman said that he had been 
in conference with the engineering de
partment and expected to see the Rapid 
Transit Commis&ioners shortly. He said 
he believed that such an arrangement 
as is contemolated will be mutually 
beneficial to the railway company and 
the city of Cincinnati. 

PERSONAL MENTION 
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Recently Mr. Ackerman made inquiry 
at the City Hall as to whether or not 
the subway was to be abandoned. He 
was told unofficially at the time that the 
commission was not disposed to abandon 
the proposition even temporarily, but 
that construction would continue as 
long as a dollar of the $600,000 voted 
by the people for the purpose r<"mains. 

Mr. Ackerman also inquired as to 
whether the cars of his company would 
be permitted to operate in the loop. He 
was told that to do so would defeat 
rapid transit. Special cars will be 
operated in the loop and he was in
formed the passengers from the con
necting lines would have to transfer 
to the loop. The subway likely will be 
completed to Spring Grove Avenue 
within a year. 

The traction company operating the 
loop, he was told, would have to sup
ply the current as well as lay the rails 
and contract for the rolling stock. 

Utilities in Ohio Grow in 1922 
The expansion of Ohio's utilities dur

ing 1922 is made the subject of an in
structive article in the Dec. 16 issue of 
Finance & Industry. The writer, Ben
jamin E. Ling, director of the Ohio 
Commission on Public Utility Informa
tion, illustrates in tabular form the gen
eral business revival in Ohio. Refer
ring to the securities authorized for 
issuance by the Public Utilities Com
mission, he shows that for refunding 
and reorganization purposes the elec
tric railways were authorized by the 
commission to issue in securities $25,-
170,192 and for additions and better
ments $8,758,650. 

Will Consider Further 
Deferment of Tax 

Mayor George P. Carrel of Cincin
nati, Ohio, has appointed A. E. Ander
son, vice-president of the Procter & 
Gamble Company; Vice-Mayor Freene 
i\fonis and Maurice J. Freiberg, Cincin
nati financier, members of a sub-com
mittee of the Citizens' Traction Com
mittee to consider the advisability of 
recommending to the City Council a 
furthen deferment of the Cinc~nnati 
Traction Company's franchise tax. The 
limit set by the Council last year was 
Jan. 1, 1923. Unless the Council again 
defers the payment, an increase in fares 
soon after the first of the year is 
anticipated since the receipts of the 
company are not sufficient to pay all 
operating costs and the franchise tax 
as well. Another committee was named 
to consider the status of the franchise 
of the traction company to ascertain if 
any act has been committed that would 
justify forfeiture proceedings. Both 
sub-committees were suggested in reso
lutions adopted by the general commit
tee at its meeting on Dec. 14. 

Order Annulled 
Court Over-rules Decision of Commis~ 

sion Ordering Construction of Joint 
Union Passenger Terminal 

The California State Supreme Court 
on Dec. 19 annulled the order of the 
State Railroad Commission directing 
t~e steam :oad and interurban railway 
Imes entering Los Angeles to join in 
the ~onstruction of a union passenger 
terminal on the old Plaza. The decision 
halts development under way in Los 
Angeles, a scheme whereby railroad 
passenger traffic would be concentrated 
!or the. p~blic convenience, grade cross
mgs ehmmated and the city possess a 
terminal similar to those of large 
Eastern cities. 

It was the opinion of the State 
Supreme Court that the Railroad Com
mission had exceeded i.ts jurisdiction in 
ordering the project. This was the 
contention of railroad officials in Los 
Angeles when they appealed the com
missi~n•~ or~er in January, 1922. The 
comm1ss1on issued its order on April 26 
1921. ' 

The .railroads i~sisted that the only 
governing body with authority to order 
the construction of a union passenger 
terminal depot was the Interstate Com
merce Commission. The court upheld 
this view, ruling as follows: 

\Ye arrive at the conclusion that ruu 
power and authority over the matter of 
union terminal depot facilities of the rail
, oads largely engaged In Interstate com
merce have been vested In the Interstate 
Commerce Commission and that the State 
commission has been divested of this power. 

The railroads affected by the order 
wer~ the Southern Pacific Lines, Union 
Pacific System, Atchison Topeka & 
S~nta ~e Railway and the• Pacific Elec
tric Rallway, each of which now has a 
separate station. 

The Railroad Commission's order 
c~lled for plans for the new union sta
t;on to be filed with that body within 
six months; also, the plans called for 
~ gradual elimination of grade cross
ings. and other features of a compre
hensive scheme for transportation 
development m~eting present, as well 
as future, reqmrements. The commis
sion laid out five years as the period 
needed to complete its plan. The 
supervision and direction of the con
struction of the union station were to 
have been done by a committee com
p_osed of two men appointed by the 
city of Los Angeles and two by each of 
the railroads, a disinterested party to 
be chosen as chairman. 

The railways at once announced they 
would fight the commission's order, and 
soon after petitioned the Supreme 
Court to order the issuance of a writ 
of review of the case. The court on 
Jan.·5, 1922, ordered the Railroad Com
mission to make a return of all of its 
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proceedings and the case since has been 
pending. 

The campaign for a union passenger 
terminal in Los Angeles began in 1911, 
following a series of accidents which 
emphasized danger of grade crossings. 
Several associations petitioned the State 
Railroad Commission for relief by or
dering the abolition of the grade cross

, ings, but the commission feared that it 
lacked proper jurisdiction in this direc
tion and ruled against itself. The mat
ter was taken before the Supreme 
Court, which then held that the com
mission had full authority to cope with 
the situation. 

The feature of the commission's 
order was made to include the elim
ination of grade crossings reaching as 
far inland as Pasadena and embraced 
upward of 150 grade crossings in and 
near Los Angeles. The railroads entered 
no objection to this feature of the order, 
but they did oppose an order to con
struct a union station. 

Since the Supreme Court has now 
seen fit to reverse its former decision, 
the city of Los Angeles contemplates 
asking the court to grant a rehearing 
on the terminal case. Also, the com
mission will make similar appeal to the 
courts, and if it fails the commission 
will appeal at once to the Interstate 
Commerce Commission for an order 
directing the Southern Pacific, Santa 
Fe, Union Pacific and Pacific Electric 
Railway lines to join in a union termi
nal. The decision does not affect the com
mission's right to order the abolition of 
grade crossings. The Interstate Com
merce Commission will be asked by the 
commission to place the case at the 
head of its 1923 calendar, if an appeal 
to that body is found necessary. The 
State Railroad Commission is ready to 
place before the Federal commission a 
complete record of the case, including 
elaborate traffic studies made by the 
commission's engineers. 

The Supreme Court's decision did not 
condemn the Plaza site for the pro
posed union terminal, but the decision 
was one that simply decided the State 
Railroad Commission had undertaken to 
avail itself of the Interstate Commerce 
Commission authority. 

Agree on Scale of Sixty Cents 
The long-threatened strike of the 

employees of the Gary & Southern 
traction line, running from Crown Point 
tCt Gary, Ind., was averted recently 
when the company heads and the unions 
reached a compromise agreement. 

Several months ago when the com
;,any declared a reduction in wages, the 
men threatened to walk out. By an 
arrangement with the company officials 
and the Chambers of Commerce of the 
terminating cities the strike was 
averted through the three organizations 
agreeing to pay the scale in force until 
a wage agreement could be reached. 

At the recent meeting of the officials 
of the traction line and the employees, 
the latter agreed to accept a wage scale 
of 60 cents an hour-a reduction of 6 
,cents an hour from the former scale. 

An Attempt Made to Throw Out 
Brooks-Coleman Act 

Agitation has been started to secure 
the abrogation of the Brooks-Coleman 
act passed at the 1921 legislative session 
in Minnesota. This act put street rail
ways under control of the State Rail
road & Warehouse Commission as to 
rates. While it has been defended as 
an able law, some radical elements are 
opposed to it. It is said that the abro
gation of the law would probably 
nullify all the preliminary work that 
has been done to establish property 
valuations of the railways in Duluth, 
Minneapolis and St. Paul. 

Business men in the Midway district 
of St. Paul, from which formerly there 
was a one-fare rate to the centers of 
either city, subject to transfer also, seek 
an amendment at the legislative session 
which opens in January to unify the 
trolley systems of the Twin Cities. 
Minneapolis aldermen will opose this 
change on the theory that the St. Paul 
system is kept up financially by the 
l\!inneapolis receipts. They believe the 
St. Paul City Railway should take care 
of itself. The St. Paul Association of 
Public and Business Affairs will ask a 
conference_ with Minneapolis business 
men on the subject. 

Meanwhile the valuation proceedings 
hinge upon the final outcome of the 
suit by Minneapolis to get additional 
facts from the Twin City lines. 

Wages Advanced in Louisville 
The Louisville (Ky.) Railway has 

added $60,000 to its yearly wage out
lay by announcing increases for 900 
employees effective on Jan. 1. The new 
scale will be 34 cents for the first three 
months, 37 cents for the next nine 
months·; after one year 40 cents and 
after two years 45 cents. The present 
rates are 33 cents for the first year, 
35 cents, for the second year, 37 cents 
the third, 39 cents the fourth, 41 cents 
the fifth and 43 cents after five years. 
The average pay of men for the new 
year will be $130 a month. Operators 
of safety cars will have a scale 3 cents 
higher than others. The announcement 
of the wage advance came from Pres
ident Barnes· in time to help make 
Christmas a "merry" one. Mr. Barnes 
said that the general committee of the 
Co-operative Welfare Association, rep
resenting employees, requested the in
crease in order to put wages on a basis 
with other crafts. 

E. F. Kelley, secretary to President 
Barnes, in discussing the wage increase 
announced for the carmen, called atten
tion to an editorial on the subject in 
the Louisville Courier-Journal. This 
editorial shows a real human under
standing of things and the different 
feeling of the press today as regards 
the company and what it does. It 
read in part as follows·: 

The New Year lncrease of wages is an
nounced by the Louisville Railway early 
enough to make the carmen's Christmas 
brighter than It would have been In other 
circumstances. 

The public has an Interest in the welfare 
or employees of a street railway system. 

Men sufflcientl)· paid are In better humor 
than men poorly paid, and flt tor better 
service than Is rendered by employees who 
feel that they have ground tor complaint. 

Sensible persons-and sensible persons 
are a majority-want to see the street 
railways that pass thelr doors do well 
enough to warrant their Improvement and 
extension from time to time as the demands 
upon them Increase, and they want to see 
the men on th e cars, and the men employed 
elsewhere by the company, well provided 
and content. 

The advance of wages announced Is not 
so large that every employee will feel that 
!te is getting everything he deserves, but 
m no business would it be poss!ble to draft 
the plan of an Increase of pay that would 
meet every requirement of every employee. 

\Vhen the carmen received 16 cents an 
h?ur, or less, the fare was 5 cents. The 
single fare now Is 7 cents, but checks are 
purchasable at 6 cents. The motorman 
whose pay Is about three Umes what a 
motorman received In 1905 and more than 
twice what he recelved ln 1912 cannot feel 
that he ls left out or consideration by a 
soulless corporation which has procured an 
Increase of fares. 
. That this Is true ls pleasing to Loulsvll

hans who make use of street cars, and who 
realize that greater efflclency, and more 
courtesy, may be expected of the carman 
who feels that he Is maklng progress. 

Employees Armed in Buffalo
Emergency for Bus Opera

tion l\lay Be Announced 
Loyal employees of the International 

!?ailway who are now operating cars 
m Buffalo have been armed with re
volvers because of the frequent attacks 
which are being made upon the cars 
and their crews by striking employees 
and their sympathizers. County Judge 
Thomas H. Noonan has issued permits 
to carry firearms to a large number of 
platform employees of the Interna
tional. 

In defending his own action, Judge 
Noonan said he believes the men are 
entitled to protection by firearms. He 
said that permits in each and every 
case are granted only when an official 
c,f the traction company vouches for 
the applicant. 

Mayor Frank X. Schwab of Buffalo 
has threatened to declare the existence 
of an emergency authorizing the opera
tion of buses in Buffalo on Jan. 1. 
Such a step was taken by the Mayor 
at the outset of the strike of the train
men in the employ of the International 
Railway, July 1, when numbered per
mits were issued to bus drivers by 
officials of the city at the City Hall. 

Notice has been served upon the In
te_rnational Railway that such a step 
will be taken unless street car service 
shows a material improvement before 
Jan. 1, 1923. 

Five striking platform employees of 
the International are under arrest in 
Niagara Falls charged with interfer
ing with the operation of railway lines 
by attacking local cars and their crews 
in Niagara Falls. 

Apparently every effort is being 
made by the muni<;ipal authorities to 
harass the International Railway in its 
fight against union domination. It is 
announced by Mitten Management, Inc., 
which operates the local and interur
ban lines of the International, that the 
company now employs more platform 
men and shop workers than before the 
strike and that the strike for union 
recognition is now regarded as a dead 
issue by it. 
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Pass Abandonment Recommended 
in Youngstown 

The street railway committee of City 
Council has recommended to Council 
and to the Youngstown Municipal Rail
way a rearrangement of rates of fare 
which would involve the discontinuance 
of the weekly pass, which has been 
used on the city lines since October, 
1921. 

The proposed rate of fare which has 
been referred to the company for con
sideration is 10 cents cash, eight ticketf; 
for 50 cents and free transfers. 

The present rate of fare is 9 cents 
cash, six tickets for 50 cents, 1-cent 
charge for a transfer and the unlimited 
ride weekly pass, which sells for $1.25. 

The company has not yet replied to 
the committee in regard to the pro
posal. 

Improvements Depend Upon 
Outcome of Franchise 

A. W. Harris and M. H. McL11an of 
the Harris Trust & Savings Bank, 
Chicago, owners of the Des Moines (la.) 
City Railway, were in Des Moines 
recently inspecting the plant and in a 
public interview Mr. Harris announced 
that future extensions and improve
ments of the Des Moines plant were 
dependent very largely upon the out
come of the franchise suit which at 
that time was before the Iowa Supreme 
Court for consideration but has since 
been decided in favor of the company. 

If the franchise is held valid by the 
high court Mr. Harris declared that the 
company would make extensive im
provements. He directed attention to 
improvements now under way and which 
have been completed during the past 
few months. A number of lines· have 
undergone extensive replacements, and 
service at the present time is the best 
that the city has ever known. 

Public feeling toward the company 
has changed greatly in the last four
teen months. Now aside from the lit
tle "band of irreconcilables" in the 
praise of the service of the Des Moines 
City Railway and of its treatment of 
patrons. 

General Manufacturing Depart
ment of G. E. Reorganized 

In several announcements issued on 
Dec. 29 by Vice-President G. E. Em
mons a reorganization of the general 
manufacturing department of the Gen
eral Electric Company is proclaimed. 
This reorganization, which is effective 
on Jan. 1, 1923, includes the appoint
ment of H. F. T. Erben, heretofore 
manager of the Schenectady Works, as 
vice chairman of the manufacturing 
committee and ranking a member of the 
general manufacturing staff. 

The vacancy thus created in the 
position of manager of the Schenectady 
plant is to be filled by the advance
ment of Charles E. Eveleth, who has 
been serving since Sept. 1 as assistant 
works manager under Mr. Erben. Mr. 
Eveleth will become works manager. 

J. A. Smith will continue as general 
superintendent and in the absence of 
Mr. Eveleth will be in charge of the 
works. 

The membership of the manufactur
ing committee and the appointment of 
a sub-committee, to be known as a 
committee on appropriations, is also 
announced. The general manufactur
ing department, of which Vice-Presi
dent Emmons is in charge, will be as 
follows: H. F. T. Erben, vice-chairman 
of manufacturing committee and rank
ing member of the staff; J. T. Brod
erick, secretary of the manufacturing 
committee; L. G. Banker, general pur
chasing agent; M. C. Fitzgerald, man
ager of transportation department; W. 
C. Fish, manufacturing engineer; W. B. 
Curtiss, supervisor of production; G. S. 
Maxwell, supervisor of costs; E. z. 
Steezer, supervisor of industrial rela
tions. 

Interurban Line Favors Sub
stitution of Buses Under 

Present Conditions 
If bus transportation can be pro

vided at lower cost with equal advan
tages of traction car service, the Indi
ana, Columbus & Eastern Traction line 
will abandon its electric traction serv
ice and enter the motor bus field. This 
was the gist of a statement issued on 
Dec. 27 from the local headquarters of 
the company in Springfield, Ohio. 

The traction company is one of the 
largest in the state and is a pioneer in 
electric railway development in Ohio. 
It was a part of the Ohio Electric Rail
way system until the latter was dis
solved some months ago by order of 
the federal court. The company has 
2stablished a bureau of motor trans
port which is now engaged in compil
ing statistical data on the operation 
of bus lines. This bureau is in charge 
of 0. E. Minnick, assistant engineer. 

In making public the company's 
statement of Dec. 27 Arthur V. Bland, 
head of the Department of Public Re
lations of the traction line, pointed out 
that bus lines fixed their own rates, 
that their roadbed was furnished with
out cost to them and that for this rea
son their expenses were lower than 
those of the railway. If this situation 
was to be continued, he added, the 
traction company desired to take ad
vantage of it, "as it makes no differ
ence to us whether we transport on 
rubber or steel." 

$1,250,000 in Improvements 
President B. J. Denman of the Tri

City Railway & Light Company has 
announced that improvements amount
ing to $1,250,000 would be made at the 
central station in Davenport, Iowa, 
operated by the People's Power Com
pany and furnishing electrical energy 
for the tri-cities, Muscatine and scores 
of small towns and farms in that 
vicinity. 

The installation of a triple generator 

and a 35,000-hp. steam trubine will 
constitute the major part of the im
provement. The work will take eigh
teen months to complete. New boilers 
and auxiliary equipment, an addition 
to the present central station and other 
impovements will constitute part of the 
development. 
. This new equipment will increase the 

capacity of the plant approximately 40• 
per cent, Mr. Denman estimates. Plans 
for the installation are now being pre
pared by G. T. Shoemaker, engineer of 
the United Light & Railway Company. 

The construction department of the 
United Light & Railways Company will 
have charge of the installation of the 
turbine and auxiliary equipment. 

So rapidly has the demand for elec
trical power grown in the industries of 
the tri-cities during the past few years 
that the present plant will reach its 
capacity soon. In order to provide for 
the demands of the future the company 
has decided to increase its installation. 

News Notes 

Subway Plan Disapproved. - The 
Board of Estimate of New York City 
has rejected the plans of the Transit 
Commission for a $69,000,000 subway 
in Manhattan, which was to have been 
known as the Eighth Avenue-Amster
dam Avenue line. It was to extend from 
Chambers Street uptown to Overbrook 
Terrace and Fort Washington Avenue. 

Notice Given of Indeterminate Per
mit.-The Winona Interurban Railway, 
·warsaw, Ind., has filed notice with the 
Indiana Public Service Commission of 
its intention to surrender local fran
chises and permits and operate under an 
indeterminate permit under the juris-• 
diction of the commission. The com
pany holds franchises in four counties 
and six cities of Indiana. 

Will Do Business in Texas.-South
western Gas & Electric Company, in
corporated under the laws of Delaware, 
with home office in Texarkana, Ark., 
and headquarters at Texarkana, Tex., 
has been granted a permit to do busi
ness i"n Texas. The company is capital
ized at $5,500,000 and W. L. Wood, Jr., 
Texarkana, Texas, is state agent. This 
company owns and operates· the local 
railway lines in Texarkana. 

Loop Plan Favored.-The City Plan 
Commission has made a report to the 
Camden, N. J., Common Council, fa
voring a loop plan of trolley service to 
be provided by the Public Service Rail
way in Camden and the Philadelphia 
Rapid Transit Company for the new 
Delaware River bridge. Cars from 
Philadelphia will cover the principal 
streets of Camden from the bridge 
plaza. The plans also touch transfer 
points. · 
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Financial and Corporate 

Arguments Rendered on Disclos
ing Disposition of Funds 

The Minnesota State Supreme Court 
has under advisement the case of the 
appeal by the Twin City 'Rapid Transit 
Company from an order of the Henne
pin County District Court for the com
p·a!!~(.to disclose disposition of $227 ,~00 
deposited in Eastern banks. The city 
had ·obtained a writ of mandamus for 
the disclosure. 

In arguments before the high court 
attorneys for the company and the city 
differed widely as to the scope of the 
new Brooks-Coleman act under which 
determination of street car rates is 
placed in the jurisdiction of the. St;ate 
Railroad & Warehouse Comm1ss1on, 
based on valuations. Judge David 
Simpson, of counsel for the compa7:1y, 
says the law does not give the _city 
officials powe11 to compel corporations 
to disclose business transactions not 
germane to valuation . hearings .. City 
Attorney Neil M. Cromn argued 1f the 
company can refuse to submit to par
ticular transactions it can refuse to ex
plain any expenditure, having des
ignated that it is immaterial, and1 he 
held without this information the 
accurate cost of operation cannot be 
reached. 

The city had also required a list of 
stockholders of the Twin City Lines, 
which also was refused. Judge Simp
son said that it was not within the 
province of the city attorney to examine 
personal records of the company which 
have no material and relative effect on 
rate valuation proceedings, and ffiat the 
matter of names and addresses of stock
holders is not relative to the subject. 
The city attorney read! extracts tend
ing to show that a commission or 
Council can order submission of all 
records, books and accounts of the com
pany. 

Line Purchased 
The Maumee Valley Railway of 

Perrysburg, Ohio, has been purchased 
by Lawrence G. Van Ness and B. A. 
Webster, general manager and auditor 
respectively of the Cincinnati, Law
renceburg & Aurora Electric Street 
Railroad. Messrs. Van Ness and Web
ster purchased the traction line from 
the bondholders who recently ac
quired it at receivership sale. Perrys
burg is a small municipality located on 
the outskirts of Toledo. The Maumee 
Valley Railway covers an area of 24 
square miles. The traction company 
operates on 12 miles of its own tracks 
and 12 miles on the roadway of the 
Community Traction . Company of 
Toledo. 

Mr. Van Ness said that several north
ern Ohioans also are interested in the 
proposition with him and Mr. Webster. 
The new owners will begin at once to 
rehabilitate the line. Seven one-man 

type cars already have been ordered 
from the Cincinnati Car Company. They 
will replace a like number of old-style 
heavy-truck cars. 

Mr. Webster will be in charge of the 
traction line under the direction of Mr. 
Van Ness, who has been elected presi
dent of the company. S. E. Howard, 
for many years connected with the Cin
cinnati, Lawrenceburg & Aurora Elec
tric Street Railroad, will succeed Mr. 
Webster as auditor of that railway. 

Income of $4,261 for 
Chicago Elevated 

The collateral trust report of the 
Chicago Elevated Railways for the 
year ended Dec. 31, 1921, shows a deficit 
after deductions of $1,149,215. The 
gross income amounted to $199,007. 

The combined income account of the 
Metropolitan West Side Elevated Rail
way, Northwestern Elevated Railroad, 
South Side Elevated Railroad and Chi
cago & Oak Park Elevated Railroad 
for the year ended June 30, 1022, is as 
follows: 

Gross 01,eratlng revenue ........ $17,629,0~0 
Operating expenses: 

l\laintenance or way 
and structures ... $2,128,879 

:\Iaintenance of car 
equipment •....• 

Power ........... . 
Conducting trans

portation •...... 
Traffic ........ .. . 
General and miscel

laneous ..•...•.. 
Total operating 

1,625. 72S 
1,669,920 

7,173.322 
21,811 

926,353 

expenses .... ---- 13,546,015 

Xet operating n•,·enue ...•... $4 083,005 
Taxes, city comp. and other Items 1,316.707 

Operating Income ......•.... ' $2. 766.29S 
Xon-operatlng Income . . . . . . • . • 147,321 

Gross Income .. .... .....• ... $2,913,619 
DE-ductlons: 

Rentals . . . • • .. ... . $412.949 
Interest . . . . . . . • • . 2,475,591 
:\ll~cel. debits • . . . . 20. 816 

Total interest 
and rentals ..•. ---- 2,909,3'iS 

Net income . . . • . • • . . . . . . . • . . $4,261 
-------------·-··---

The net income of $4,261 is consid
erably smaller than it was for the year 
ended June 30, 1921, when $102,016 was 
realized, and for the year ended June, 
1920, when there was a surplus of 
$97,817. 

Former Order Set Aside 
Judge Killits in the Federal Court at 

Toledo has set aside a former order 
entered Oct. 18, 1921, under which the 
Indiana, Columbus & Eastern Traction 
Company was authorized to abandon its 
line between Lima and Defiance. 

The city of Lima recently asked to be 
made a party to the suit and pleaded 
that the order would relieve the com
pany of obligations it assumed when it 
was granted a franchise some years ago 
and which has several years yet to run. 

The order had been concurred in by 

the Ohio Public Utilities Commission. 
Service was to have been discontinued 
on Dec. 31, 1922. 

November Shows Deficit 
in Toledo 

Notwithstanding that the average 
number of passengers carried daily in
creased during the month of November 
the Community Traction Company, 
Toledo, Ohio, showed a deficit from 
operations amounting to $2,602, being 
the first time a draft has been made 
upon the stabilizing fund since August, 
1921. 

Commissioner Wilfred E. Cann told 
the members of the board of control at 
their meeting on Dec. 15 that it would 
be his policy to build up the lines and 
service rather than attempt to arrive 
at any lower fares. His efforts to cut 
fares through the adoption of one-man 
car operations and other economies 
were flatly nullified by the City Council, 
which controls service. 

Lee Camp, business agent of the 
street railway men, in letters to other 
cities has taken full credit to his or
ganization for introducing in the 
Council the legislation which · knocked 
out the one-man cars. 

In line with the new policy, Mr. Cann 
has permitted the company to in:!rease 
ol!owauces for depreciation and to build 
up the maintenance and repair fund in 
an effort to decrease failures from 
mechanical and track defects. The 
larger depreciation fund next summer 
will permit considerable work to be 
done in rehabilitating the property, 
securing extensions, and rerouting 
l:nes. 

The net result in November was 
largely influenced by heavy drafts made 
for accidents, extra maintenance and 
the winter fuel bill. In anticipation of 
winter weather track maintenance ex
penditures were increased 0.65 cent per 
car-mile. There was an increase of 
0.628 cent per car-mile in the cost of 
transportation, which is due to heavy 
payments made for coal for heating 
the cars. Increased expenditures for 
injuries and damages of 0.469 cent per 
c::r-mile reflect the clearing of many old 
claims and an abnormal increase in the 
claims from automobile collisions. 

Of all claims paid 41.4 per cent of the 
money went for automobile accidents, 
for which the commissioner thinks a 
new traffic ordinance will provide some 
remedy. 

The sinking fund now totals $391,299. 
Mr. Cann plans to have a mainte

r,ance fund of $640,000 for the coming 
year to keep the tracks and cars in ex
cellent operating condition. 

Operations for· the first half of 
December have shown the best patron
age since the cost-of-service plan was 
put into effect nearly two years ago. 
One week day in that period showed 
more than 200,000 revenue passengers 
compared with the average of 165,000 
throughout the month of November. 
December is running about $25,000 in 
gross revenue ahead of November based 
upon present returns. 
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Expresses Hope for Future 
of Property 

At the recent annual meeting of the 
Duluth-Superior Traction Company, 
Duluth, Minn., President Robertson ex
pressed the hope that the affairs of the 
company had passed the critical stage 
and that when the investigation now 
under way had ended the company 
would be permitted to earn a reason
able return and render the kind of 
service the people were entitled to. 

It was brought out that the in,. 
creased fare in the city of Duluth had 
improved the company's revenue since 
Aug. 1. Cumulative preferred stock 
dividends at the rate of 4 per cent per 
annum for the quarters ending June 30 
and Sept. 30, 1921, were paid Oct. 2, 
1922, and at a meeting of the directors 
held on Nov. 20 preferred stock divi
dends of 1 per cent for each of the 
quarters ending Dec. 31, 1921; March 
31, 1922, and June 30, 1922, were de
clared payable Jan. 2, 1923, to stock
holders of record Dec. 15, 1922. 

Surplus of $1,355,303 in 
Eleven Months 

During the first eleven months of 
1922 the Virginia Railway & Power 
Company, operating in Richmond, 
Petersburg, Portsmouth and Norfolk, 
lost in gross earnings 7.75 per cent in 
comparison with the same period in 
l!J21. During the same period the com
pany cut operating expenses 19.06 per 
cent under the figures of 1921 for the 
first eleven months, and recorded in
creases in net earnings, and surplus of 
18.71 and 64.14 per cent, respectively. 

During the above-mentioned period 
the gross earnings of the system were 
$8,576,642 compared with $9,296,909. 
Operating_ expenses were $5,271,814 for 
this period in 1922, and $6,512,916 in 
1321. 

Net earnings from operation are 
listed at $3,304,832 compared with 
$2,783,993, an increase of $520,839 dur
ing this period. The company's other 
income, derived from rents, etc., is 
listed at $123,811. Taxes were $2,073,-
340, a slight decrease. The surplu8 
listed by the company in its eleven 
months statement is $1,355,303 com-

pared with $825,6,74 for eleven months 
last year, an increase of $529,629. 

These figures are for the entire 
system. The company operates besides 
its electric railroads in these four cities 
the lighting plants in Richmond and 
Petersburg. 

New England Investment 
Declares Dividend 

The New England Investment & Se
curity Company, Springfield, Mass., has 
announced a dividend of $2 a share pay
able on Jan. 2, 1923, to holders of the 
preferred shares of record on Dec. 20, 
1922. Other properties of the New 
England Investment & Security Com
pany declaring dividends include the 
Springfield Railway Companies, the 
Springfield Street Railway Company 
and the Worcester Consolidated Street 
Railway. The Springfield Railway Com
panies have declared a diYidend of $2 
per share payable on Jan. 2, 1923, to 
preferred shareholders of record on 
Dec. 20, 1922. A 3 per cent dividend 
on the capital stock of the Springfield 
Street Railway is payable on Jan. 2 
to stockholders of record on Dec. 20, 
1922. A $2.50 dividend per share on the 
first preferred stock of the Worcester 
Consolidated Street Railway is declared 
payable on Dec. ~O to stockholders of 
record on Dec. 20, 1922. 

November Net Income Decreases 
The Department of Street Railways, 

Detroit, Mich., for the thirty days ended 
November, 1922, realized a total operat
ing revenue o~ $1,593,120. Of this 
amount $1,499,984 was revenue from 
transportation. The total revenue is 
less than it was for the thirty-one days 
in October, when it amounted to $1,614,-
010. Total operating expenses de
creased from $1,127,370 for the October 
period to $1,107,092 in November. 
There was a decrease in the net income 
of $5,291 under the October figure. 
Traffic showed a considerable falling off 
in the month of Novemoer. During 
October there were 37,752,445 pas
sengers carried against 37,103,301 pas
sengers in November, 1922. November, 
1922, car-miles operated totaled 3,799,-
880, against 3,890,517 in October, 1922. 

- - -
L•t t Month Year k 19,, I 

a es Ago Ago Pea , 
- - - D ec. ~;,:- DCC:- May - - -

$64,857 in Excess Over 
Operation Cost 

A decrease of $24,267 is noted in the 
total receipts of the Boston (Mass.) 
E:evated Railway for the five months 
ended Nov. 30, 1922, compared with the 
five months period of 1921. The fig
ures are $13,158,502 and $13,182,769 
r·espectively. However, the total cost 
of service for the 1922 period was 
$162,738 less than it was for the five 
months period of 1921. This produced 
an excess of receipts over cost of serv
ice for the 1922 period of $64,857. For 
the same period in 1921 the result was 
an excess of cost of service over receipts 
amounting to $73,613. There was an 
increase in the total number of revenue 
passengers, 135,918,976 being trans
ported during the five months ended 
Nov. 30, 1921, and 145,166,757 for the 
same period this year. 

Automobile Equipment of Public 
Service to Be Taken Over by 

Production Company 
The Public Service Production Com

pany on Jan. 1, 1923, will take over the 
maintenance of the automobile equip
ment of the Public Service Corporation 
of New Jersey and its subsidiaries and 
this will include the construction of 
automobile bodies. 

The Public Service Production Com
pany was incorporated in the interests 
of the Public Service Corporation of. 
New Jersey in February, 1922. It was 
explained at that time that the pur
pose of the Public Service Corporation 
was to broaden its field of usefulness 
and that the new company would be 
an engineering organization. It is 
separate from the so-called operating 
companies, the Public Service Electric 
Company, the Public Service Railway 
and the Public Service Gas Company, 
which confine their work to operation. 

The charter of the production com
pany is extremely broad with respect 
to the activities in which the company 
may engage. It has its office at the 
Public Service Terminal, 80 Park_ 
Place, Newark, N. J. N. A. Carle is 
vice-president and general manager 
and E. B. Meyer is chief engineer of 
the company. 

Ago Ago 1913 
~ N ov. - D Pr. Jii'iie" ---

Street Railway 1922 1922 1921 1921 
Faree• 6.96 6.98 7.20 7.24 4.84 

Conspectus 
of 

Indexes 
for 

Dec., 1922 
Compiled for Publi· 
cation in thia Paper 

Lateet I Month j' Year Peak 

EnQ. News-Record 1922 1922 1921 1920 

Street Railway fg12· -Wii -%2~· 1m· - - -
M aterialo• 174 177 151 247 100 _ 

o.c N~ n-;..- Sept. 1 Street Railway 1922 1922 1921 1920 
Wage,,• 208 208 214 232 100 

Steel -~ Nov. 30Oct. 31 Nov:-30Apr. 30 -

Conatructioncosts 192.6 188.6 167.8 273.8 100 
U.S. Bur. Lab. Stat. Nov . j' Oct:-

1 
Nov. May 

Whol .. ale 1922 1922 I 1921 1920 
Commoditiee ~ ~ I~'.!- _ 247 100 

Bradstreet•s Dec I I Nov. I Dec. I Feb. I - - -
Wholeeale 1922 1 1922 I 1921 1920 
Commodities 13. 78 13.35 i U.3 t 20.87 9.21 

Dun'e Dec. I Nov . I Dec. I ~lay I Unlilled orden 1922 1922 1921 I 1917 
(~illion tons) ~ ~ 4.25 12.18 ~91 

U.S. Bank Clearlnll• Nov. Oct. - Nov. March A v. ~1o. 
OutaideN. Y.City 1922 1922 1921 1920 1913 

_ .!_Billions) 13.56 14.69 11.77 18.54 6.12 

by 
Albert S. Richey 

Wholesale 1922 1922 1921 1920 
Commoditi.. 185.S I 182.3 164.S 261.3 120.9 

NoV. ()C;:- ----:-'lov-:- J une ---

Buolnee• Fallureo 
Number 

No~ Oct-:- Nov. Jan:· A v. Kio. 
IQ72 1922 1921 I 1922 1913 

Electrle Ballw":v 
Engineer 

\\"orceater. l\lttHa. 

UJ~t!i'i;!\'b· Stat. I iW ';lf I 1195~ 'if,o 100 
--- -- - - _, Nov. oci:-

1n2 
157.1 

N°v-:-
1921 
163.0 

Jul,-- -

Llabilities (millioml 
1.758 1.600 1.97ll 2.722 1.213 
54.01 36.94 72.71 105.7 24.64 

0 The three Index numbers marked with an asterisk are com
puted by Mr. Richey, BB tollows: Fares Index Is average street 
rallway tare In all United States cities with a J)Opulatlon ot 50.000 
or over except New York City, and weighted according to 
population. 

Street Railway Materials Index Is relatlve average price of 

Sat. Ind. Conl. Bd. 1922 
Coet of livinir 158.4 

1920 (1914} 
204.5 100 

materials (Including fuel) used In street railway operation and 
maintenance, weighted according to average use ot such materials. 
Wages Index is relatlve average maximum hourly wage of motor
m en and conductol'8 on 105 street and Interurban raliways In the 
United States, operating more than 100 passenger cara eaoh and 
weighted according to number ot care. • 
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Seeks to Purchase Electric 
Properties 

The Cumberland County Power & 
Light Company, Portland, . Me.,_ . ~as 
filed a petition with the Pu_bh_c Utihties 
Commission seeking perm1ss10n to buy 
the properties of the York County 
Power Company and the Westbrook 
Electric Company. 

For the past ten years both com
panies have been operated by the Cum
berland County Power & Light Com
pany, which owns the common sto~k 
of both. With but slight changes m 
the boards ·of directors the officers of 
all three companies are the same, and 
the territory controlled by them repre
sents a continuous lighting and power 
system all operated under the direction 
of the Cumberland County Power & 
Light Company. 

The three companies have an aggre
gate capitalization of $10,700,000, and 
this will be in no way affected by the 
sale. . 

Coincidentally with the fihng of the 
petition by the Cumberland __ County 
Power & Light Company, a petition was 
filed by each company to sell to the 
Cumberland County Power & Light 
Company. 

The capital stock of the Cumberland 
County Power & Light Company . is 
given in its petition as $10,000,000 with 
a bonded indebtedness ·of $4,218,000, · 
and net earnings for the past year of 
$621,367. 

Securities Sold at Auction 
Electric railway securities sold by 

Adrian H. Muller & Company on Dec. 6 
at the Public Auction Room, 14 Vesey 
Street, New York, were as follows: 

Fifty shares Louisvllle & Sout11ern Indiana 
Traction Company, $25 lot. 

One hundred and twenty-five shares 
Indianapolis & Louisville Traction Com-

pa,FK~e!5~h~~~s Milford & Uxbridge Street 
Railway Company common, $2 per share. 

$55,000 Boise & Interurban Railway first 
mortgage 5 per cent gold bonds, due April 
4 1946, 45 per cent and Interest. 

' $11,000 Ohio River Electric Railway & 
Power Company first 5 per cent, July, 
1924. January, 1919, coupons on, 10 per 
cert 

$17,000 New York & North Shore Trac
tion rom'lanv flr,;,i;t mort~~ge 40-yP?r 5 ner 
cent bonds, certificate of deposit, $40 lot. 

Three hundred and ninety shares New 
York & North Shore Traction Company, 
$4 lot. 

New Companies to Seek Shore 
Line Rights 

Three petitions for consideration of 
the General Assembly were received on 
Dec. 14 at the office of the Secretary 
of State to do with the efforts of 
trolley interests to acquire the right to 
again operate the defunct Shore Line 
Electric Railway from New London, 
Conn., to New Haven, Conn. 

The East Lyme Traction Company, 
East Lyme, and the Eastern Connecti
cut Railway, Norwich, seek authority 
to buy sections of the present lines of 
the company. The East Lyme Traction 
Company wants to secure control of the 
Shore Line road from its junction with 
the tracks of the Connecticut Company, 
a t Montauk Avenue and Bank Street, 

in New London, through the towns of 
New London and Waterford to Keeney's 
corner. 

The· Eastern Connecticut Railway 
seeks permission to change its name to 
the Norwich & Hallville Railway and 
to purchase that section of the Shore 
Line road from Norwich to Preston, 
Conn. In another petition, Robert W. 
Perkins, Charles B. Whittlesey and 
Edward M. Day, who are the petition
ers representing the two mentioned 
companies, also seek a charter and 
franchise to operate the Shore Line road 
from New Haven to Old Saybrook, 
Conn. 

Cash Dividends to Be Paid 
A dividend of 6 per cent on the out

standing preferred stock of the Virginia 
Railway & Power Company, Richmond, 
Va., was recently declared by the di
rectors, 3 per cent of which is payable 
on Jan. 20 and 3 per cent on July 20, 
both to stock of record on Dec. 31. 
The company declared dividends pay
able in preferred stock in January of 
this year and last year. This is the 
first cash dividend paid on these shares 
since the middle of 1919. No dividends 
have been paid on the common stock 
since 1918. 

Financial 
News Notes 

Net Income lncreases.-The report of 
Beaver Valley Traction Company, New 
Brighton, Pa., shows gross of $525,867 
for ten months ended Oct. 31, 1922, a 
decrease of $31,359. The net after taxes 
was $132,565, which is an increase of 
$74,646. 

Valuation Reduced.-There has been 
a reduction of more than $1,000,000 in 
the valuation of the St. Joseph (Mo.J 
Railway, Light, Heat & Power Com
pany by the state board of equalization. 
An announcement to this effect was re
cently made at St. Joseph. 

Preferred Stock for Sale.-A syndi
cate headed by Stone & Webster is 
offering $3,800,000 of 7 per cent pre
ferred stock of the Central Indiana 
Power Company. The price is 90 and 
accrued dividends to yield about 7.78 
per cent. The proceeds will be used 
for extensions and improvements. 

Wants to Sell Stock.-The recently 
incorporated Alabama Traction Com
pany, which is now operating the old 
North Alabama company's lines in Al
bany and Decatur, has applied to the 
Public Service Commission for permis
sion to sell stock. The sale of the 
Alabama Traction Company was re
f erred to in the Electric Railway Jaur
nal, issue of Dec. 2. 

Authorizes Purchase.-The Missouri 
Public Service Commission at Jefferson 
City, Mo., has granted permission to 
the St. Joseph Electric Railway, 
Light, Heat & Power Company to pur-

chase all of the property of the Savan
nah (Mo.) Electric Light & Power 
Company. It includes all the distribut
ing 'system and lines of the Savannah 
company. The price was reported as 
$40,000. 

Balance of Bonds Offered. - Th1:. 
$250,000 balance of an authorized is
sue of $1,500,000 of 7 per cent general 
mortgage bonds of Nova Scotia Tram
ways & Power Company, due in thirty 
years, is now being offered by J. C. 
Mackintosh & Company of Halifax. 
They are for sale at par to yield 7 per 
cent. The major portion of the issue 
was offered last spring. The bonds 
constitute a specific charge on all the 
assets of the company subject to the 
first mortgage issue of $2,250,000 now 
outstanding and due in 1946. Manage
ment of the company is in the hands of 
Stone & Webster, of Boston. 

Will Pay Dividend.-For the first 
time since 1917, the New York State 
Railways, operating lines in Rochester, 
Syracuse, Utica, Rome and interurban 
lines, will pay a dividend on Jan. 2 
of H per cent on the common stock, 
10 per cent on account of accumulated 
dividends on the preferred stock and 
U per cent on preferred stock to hold
ers of record on Dec. 22. The New 
York State Railway has $19,952,000 in 
common stock outstanding, of whic'1 
$13,604,300 is owned by the New York 
Central Railroad. The outstanding 5 
per cent cumulative preferred stock 
amounts to $3,862,500. The dividend 
will mean a distribution of $733,817. 

November Receipts Show Increase..-
Receipts of the Cincinnati (Ohio) Trac
tion Company for the month of Novem
ber show an increase of $24,646 over 
the same month last year. The Novem
ber receipts this year were $671,813. 
Last year in November the fare drop
ped from 8 to 7§ cents and this monthly 
report offered the first opportunity for 
ccmparison between 1922 and 1921. 
The showing of the traction company 
during November is regarded as par
ticularly good in view of the fact that 
motor buses, which have developed their 
business during the past six or seven 
months, have cut the traction company 
receipts by about $500 a day, according 
to William J. Kuertz, Director of Street 
Railways. 

Eleven l\lonths Net Equals $1,850,-
259.-The net income of the Philadel
phia (Pa.) Rapid Transit Company for 
the eleven months ended Nov. 30, 1922, 
was $1,850,259, against $1,447,394 for 
the same period in 1921. There was 
an increase in the number of passengers 
carried and in the passenger revenue. 
From January-November, 1922, 772,-
975,336 passengers were carried, com
pared with 763,216,214 for the same 
period in 1921. The passenger revenue 
increased from $37,786,322 for the 
eleven months ended November, 1921, 
to $37,937,833 for the eleven months 
ended November, 1922. Capital better
ments and extensions for 1922 ,vill ap
proximate $2,000,000. As in former 
years, it is said that they will be 
financed largely from the renewal re
serve. 
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T raflic and Transportation 

Ordinance Passed 
City Council of Seattle Approves Five

Cent Fare Bill-Increased Patron
age Essential for Permanency 

Five-cent carfare on the Seattle 
(Wash.) Municipal Railway lines, with 
a charge of H cents for transfers, effec
tive March 1, has been assured by the 
pa•ssage of a fare reduction ordinance 
by unanimous vote of the City Council 
and signature of Mayor E. J. Brown. 
The ordinance represents the views of 
Mayor Brown in every particular, who 
urged that the reduction be postponed 
until March 1 of next year. The 
measure as passed did not meet with the 
approval of all members of the City 
Council, several of whom favored free 
transfers, but the vote was unanimous 
nevertheless.· Street car fare reduction 
in Seattle has been a public issue for 
more than a year, and the bill just 
passed is an amended form of a measure 
introduced last June in the Council. 

The new fare provides the following: 
Fare for single continuous ride, with
out transfer privilege, 5 cents; for sin
gle continuous ride with transfer privi
lege, 7 cents cash, or 5 cents cash and 
one H-cent token; children going to or 
from school, cash fare, 3 cents; for two 
children, 5 cents; children under 15 
years of age, going to or from Sunday 
school, same rates as for week day 
school; children under 5 years of age , 
accompanied by parent or guardian, 
free; passengers whose ride originates 
on following "feeder lines" will be fur
nished a transfer to or from a connect
ing main line on the payment of 5 cents 
cash: North Fortieth Street, Youngs
town shuttle, Madison and James Street 
cables, and Ray Street line; transfer to 
the Seattle & Rainier Valley line will 
be issued only on payment of 10-cent 
cash fare; rate of fare upon that por
tion of the Highland Park and Lake 
Burien Railway line operated by the 
city outside the city limits will be 10 
cents, in addition to the fare charged on 
s aid line within the city limits ; metal 
tokens will sell at the rate of four for 
5 cents, each token being good for 
transfer to intercity lines in connec
t ion with a 5-cent cash fare; the 8!
cent tokens now in use will be redeemed 
in cash or accepted for fare with trans
fer privileges. 

When the new low fare goes into 
effect, city officials state that increased 
patronage will be absolutely essential 
if the system is to be operated perma
nently under such a fare. George F. 
Russell, superintenden t of public utili
ties, has officially reported to Mayor 
Brown that there must be an increase 
of 46 per cent in car riding to make 
the railway pay with a 5-cent fare. 
Figures compiled by Supt. Russell 
show that during the first ten months of 
the present year the average number of 
pay passengers carried month\y was 

7,995,902. In order to make the system 
meet all rates, the average monthly 
pay rides must be increased to 
11,746,465, the accountants report. The 
average monthly receipts for the first 
ten months of 1922, according to Supt. 
Russell, was $516,002. Figured on the 
basis of the present number of daily 
car rides, the new rates will provide 
$328,626 a month. Operating expenses, 
including the depreciation charge to
gether with the monthly apportionment 
of bond interest and principal, aver
aged $528,103 a month for the first ten 
months of the year. 

Weekly Pass to Supplement 
Zone Fares 

San Diego Electric Railway Announces 
Welcome New Year's Gift 

to the Public 

Following a survey made by Walter 
Jackson, the San Diego (Calif.) Elec
tric Railway has decided to usher in the 
new year with the unlimited-ride, trans
ferable weekly pass in five varieties. 

The principal pass, sold at $1, will 
be good in both the inner and outer 
fare zones of San Diego. The basic 
fare in San Diego is 5 cents, while the 
two-zone rider has the privilege of buy
ing a monthly, bearer type commutation 
book averaging a 6J-cent fare; a 7½
cent token, bought four for 30 cents·, 
or 10 cents straight cash. The weekly 
pass is simply an additional, optional 
rate. It is expected to prove exception
ally popular with two-zone riders, as 
they are then likely to enjoy less than 
a 5-cent fare for wholesale use and 
also be freed of all change, token, re
ceipt and transfer transactions. 

Three other passes will be sold at 
$1.25 a week for the suburban routes 
to Coronado, Ocean Beach and National 
City. The Coronado pass covers a 
combination of San Diego car-ferry
Coronado car. Its use will relieve 
Coronado riders from the present prac
tice of tendering three fare tickets in 
each direction. The fifth pass, to sell 
for $2, is for the more remote com
munity of Chula Vista, in the heart of 
the lemon country. All these suburban 
passes are supplemental to existing 
cash, round-trip and commutation rates. 

Mr. Jackson is now in San Diego to 
work up the necessary publicity in 
co-operation with Claus Spreckels·, gen
eral manager, and E. J . Burns, assistant 
general manager of the San Diego 
Electric Railway. The installation of 
the passes was purposely delayed to 
·an. 1, 1923, so that the publicity with 
press, business interests, theaters, plat: 
form men and general public could be 
carried out more effectively after the 
Christmas rush was over. It is an in
teresting coincidence that the San Diego 
zone system also went into effect on 
New Year's, namely, Jan. 1, 1920. 

Conferences Next Step in 
Traffic Problem 

Conferences between members of the 
special traffic co~mittee that evolved 
the one-way traffic plan now under con
sideration and engineers and officials 
of the Portland Railway, Light & 
Power Company, Portland, Ore., will be 
the next step in the movement to solve 
the traffic problem in the congested dis
trict of Portland. This course was de
termined after I. F. Fuller, vice-presi
dent of the traction company, had 
pledged co-operation on the part of his 
company to the city in meeting the 
traffic problem. Mr. Fuller made 1t 
plain, however, that his company was 
not inclined to expend between $200,-
000 and $250,000 in rerouting of street 
cars, if relief could be gained without 
this outlay. He also informed the 
Council that one-way traffic for street 
cars was not practicable on north and 
south .streets, but could be worked out 
on east and west streets. 

Mr. Fuller, in a recent hearing on the 
subject, explained that his company 
carried about 250,000 passengers each 
day. He also called attention to the 
fact that the company was running 
about the same number of cars that 
were operated in 1913, and for that 
reason the street cars had not contrib
uted materially to the traffic problem 
that now demands solution. He stated 
that one-half of the 60-ft. streets and 
one-third of the 80-ft. streets are lost 
to use of traffic because of the parking 
of automobiles on both sides of such 
streets. 

Mr. Fuller stated that on east and 
west streets it would be mainly a ques
tion of how best to bring about one
way traffic. He recommended that es
tablishment of non-parking zones dur
ing the rush hours, provision for load
ing zones and one-way traffic on ail 
streets that are not double-tracked for 
street cars would solve the traffic con
gestion and at the same time mean no 
outlay of large sums of money. He ex
pressed the company's entire willing
ness to co-operate with the city officials 
in the working out of a practical and 
economical plan for solving the con
gestion problem. 

Hark to the Commandments of 
the Boston Elevated 

The Boston Elevated Railway has 
recently published a safety bulletin for 
its employees. It contains various sug
gestions, and among others the follow
ing "ten commandments for ranroad 
men." 

Car elessness often m eans death. Don·t 
be car eless. 

Look both ways. 
Don't jus t leave It to t he other fellow. 
Know your brak es. 
K eep your mind on your work. 
A lways be in position, for "death " at

tacks from a ll d irections a nd a ngles. 
K eep your ear under control at a ll times. 
Don't tak e ehances. Always know . 

. Never race with death ; you can't beat 
h im. 

K eep sa fety fi rst In your m ind at all 
times, a nd w hen In doubt say it t o yourself. 

The bulletin concludes with the slogan 
adopted for safety work by the com
pany: "Any accident may be fatal." 
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Complains of High Charges 
Upon petition filed by Hugo Kelley, 

secretary to Mayor E. J. Brown o.f 
Seattle, Wash., and forty-six others, 
the Department of Public Works at 
Olympia will immediately file a com
plaint challenging the reasonablenes;, 
of the rates and tariffs of the Seattle 
& Rainier Valley Railway. The peti
tion states that in view of the reduc
tion in fares proposed on the Seattle 
Municipal Railway the fares of the 
Rainier Valley line will be exorbitant 
unless also reduced. The petition sets 
forth that the purchase price of the 
city lines is being paid out of fares, 
while the Rainier line, which runs from 
the center of the city to Renton, a sub
urb, has no such charge on its revenue. 
Hearing on the complaint will be held 
as soon as the department's engineer
ing and accounting forces can prepare 
data and secure facts. 

Bus Operation Decreases 
Railway Traffic 

Decrease in traffic of the Columbus, 
Newark & Zanesville and the Indiana, 
Columbus & Eastern traction lines in 
1922 over that of 1921 is ascribed to 
bus competition in a report filed Dec. 23 
in the office of F. A. Healy, secretary
treasurer of the lines in Springfield, 
Ohio. The report showed a decrease of 
approximately 8.2 per cent for the 
Indiana, Columbus & Eastern and about 
11.9 per cent for the Columbus, Newark 
& Zanesville lines. 

Mr. Healy said that four bus lines, 
all of them operating since May 1, 
parallel the Columbus, Newark & 
Zanesville line, and it was ,to this fact 
that the company attributed the heavier 
decrease in traffic on that road. He 
estimated that by the first of the year 
the two roads would have lost $250,000, 
the greater portion because of bus com
petition, although automobile traffic in 
the summer season is another factor 
that serves to cut down revenue. 

Buses to Accommodate West 
Springfield Residents 

Owing to a protracted delay on thP 
part of the Springfield, Mass., City 
Council in legislating in relation to a 
street car route leading to the new 
Hampden County Memorial Bridge, 
Clark V. Wood, president of the Spring
field Street Railway, has consented to 
put on buses to run across the bridge 
for the accommodation of West 
Springfield residents. Negotiations be
tween Mr. Wood and the respective 
municipal authorities on either side of 
the river are expected to be taken up 
within a few days in respect to the 
details of such an arrangement. It 
is not settled as .to whether such a bus 
line would carry the free transfer pro
vision. The Springfield City Council's 
transportation committee was favorable 
to granting an independent bus line a 
franchise to run over the bridge. The 
West Springfield selectmen were not 
disposed to accede to this arrangement, 
but it is understood that sentiment was 

shifting toward that solution in case 
no other means was open to establish 
an early service of some sort across 
the bridge and so shorten the distance 
from that involved by the present route 
over the North End Bridge. President 
Wood has signified his willingness to 
apply for a franchise to lay tracks 
through Vernon Street to the bridge 
immediately upon a vote of the ·City 
Council to widen Vernon Street. 

Provincial Government Passes 
Regulatory Act on Fares 

Provision for the appointment of 
temporary commissions to fix passenger 
fares of the British Columbia Electric 
Railway was made by the Legislature 
of British Columbia by an act passed 
on Dec. 15. The act was entitled the 
British Columbia E'1ectric R!iilway 
passenger rates act. 

This takes the place to some e;xtent 
of the former public utilities act which 
was abolished two years ago, but is 
limited in its scope to the company 
mentioned and to railway service. One 
of the reasons why the former commis
sion was discontinued was the cost to 
the government. The new scheme pro
vides for the cost, including the re
muneration of commissioners, secre
taries and so forth, to be assessed upon 
one or other of the parties. 

In fixing rates, the commissions are 
required to give the company a fair and 
reasonable return on the value of the 
property of the company. Appraisals 
of property may be made, the costs 
being imposed upon the company. 

The commissions •are to be appointed 
by orders-in-council on application 
either of some municipality traversed 
by the company's lines, the company 
itself or not less than 100 voters resid
ing in a locality without municipal 
organization. 

The company operates in nearly a 
score of cities and municipalities and 
fares have been charged on temporary 
agreements, modifying the existing 
franchises. The new act continues all 
e.xisting fares until changed, but its 
powers are to be invoked, it is stated, 
only in case municipalities and the com
pany cannot come to mutually satis
factory agreements. The city of Van
couver recently passed a new franchise 
by which both parties agreed not to 
use the provisions of the act. 

Will Extend One-Man Car Service 
The Morris County Traction Com

pany, Morristown, N. J., will install an 
automatic block signal system on its 
lines which run from Lake Hopatcong 
to Maplewood and Elizabeth. The com
pany will extend the use of one-man 
cars. They are now being run from 
Summit to Elizabeth, Wharton to Rock
away and Danville to Boonton. All 
two-men cars now in use will be re
modeled. Employees of the company 
are protesting the instaHation of the 
one-man system and have appeared 
before the Board of Aldermen of the 
city of Denver. 

Transportation 
News Notes 

Seeks Fare Adjustment.-The Musko-
5ee (Okla.) Traction Company has 
made application to the Oklahoma Cor
poration Commission for an adjustment 
of street car fares in that city. The 
company is now operating under an 
8-cent fare, with two tickets for 15 
cents. The company wants the 8-cent 
fare for single rides continued, but 
would sell tickets in blocks of five for 
35 cents. 

Buses Ordered.-A. N. Broadhead, 
president of the Jamestown, (N. Y.) 
Street Railway, has ordered three pas
senger motor buses to be placed in 
operation on the south side of the city. 
Some time ago the Jamestown Com
mon Council granted the company's 
request for permission to try out motor 
bus service in that section of the city. 
The buses will be placed in operation 
earlY' in January as a feeder for the 
Jamestown traction lines. 

City Attorney Seeks Lower Fare.
The city attorney of Oklahoma City, 
Okla., has filed a petition with the com
mission requesting a decrease in fares 
c>n the lines of the Oklahoma Railways. 
John W. Shartel, president of the rail
way company, declined to give any com
ment other than that he considered the 
agitation over a 5-cent fare at this time 
unwise. He is expected to file his an
swer shortly with the State Corporation 
Commission. 

l\lake Change in the Street.-In order 
to expedite the loading of cars in the 
evening rush hours, the Springfield 
(l\lass.) Street Railway has adopted 
the system of making change in the 
street for passengers, uniformed em
ployees being stationed' for that pur
pose at busy corners between 4:30 and 
6 o'clock in the afternoon. This was 
done at the suggestion of the Police 
Commission. Whether the arrangement 
will be permanent or not will depend 
on results. The object is more particu
larly to speed the departure of pay-as
you-enter cars, and passengers are said 
to have responded to it to a gratifying 
extent. 

Second Class Rates Cut.-The Pacific 
Northwest Traction Company, Olympia, 
Wash., recently filed a tariff with the 
Department of Public Works establish
ing second class rates applicable to 
articles of food and drink and lowering 
first class rates on shipments of 50 lb. 
or more on its lines between Seattle 
and Bellingham, effective Dec. 15. The 
second class rates to be established are 
practically 20 per cent lower than the 
reduced first class rates announced. 
They apply between Bellingham and 
Everett, and all intermediate points, and 
between Seattle and all points north of 
Everett, including Maryhill, Silvana, 
Burlington, Sedro Woolley, Milltown 
and Conway. 
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Personal Mention 

Mr. Murphy Manager 
Engineer in Charge of Electrical, l\Ie

chanical and Road\\•ay Departments 
Succeeds Mr. Reynolds 

Ernest A. Murphy, assistant general 
manager of the United Traction Com
pany, Albany, N. Y., in charge of elec
trical, mechanical and roadway depart
ments, has been appointed general man
ager of the company to succeed Albert 
E. Reynolds, resigned. Mr. Murphy 
was formerly superintendent of equip
ment of the company. To this position 
he was appointed in 1917 and continued 
in it until Dec. 31, 1921, when he was 
made assistant general manager. 

The story goes, if memory does not 

E. A. lllURPHY 

wander, that none other than Abraham 
Lincoln said he did little reading of 
biographies because biographies so 
seldom reflected the facts of the flesh 
and blood individual. Too often the 
biographer fits his subject to a pre

-conceived picture instead of drawing the 
picture himself. As a matter of fact, 
critics of biographical volumes have 
in their reviews often done a better 
service to readers than the authors 
themselves have done to their subjects. 
Again, if memory does not play false, 
Macaulay's essay on the Earl of Chat
ham's biography was a notable ex
amp'.e of the critic outwritmg the 
creator. It would be interesting to 
tell the whole story about Mr. Murphy 
at this time, but here it is necessarily 
a case of pars pro toto, presenting a 
part of the whole. 

Picture in your mind's eye, then, a 
young man graduating from the Man
chester Institute in England with the 
degree of electrical and mechanical 
-engineer, determined to succeed at his 
-chosen profession and seeking America 
.as the battle ground on which he would 
carve out his career. Then picture the 
same young man going from shop to 
shop and job to job and company to 
-company ever learning, ever advancing, 
-ever improving and you have a good 

portrait of young Murphy. He is an 
engineer with the instincts of a business 
man. There is a directness about him 
that to some might seem disconcerting, 
but it is merely the outward manifes
tation of the inward man. Mr. Murphy 
never hesitates. He is never likely to 
get lost. He is sure of himself but not 
satisfied with that individual. This is 
a distinction with a great difference. 

Mr. Murphy has done some very big 
things up at Albany in the shops and 
at the same time has worked numerous 
small economies which in the aggregate 
are a startling total. It has been the 
good fortune of the Electric Railway 
Journal to describe some of this work in 
the past. But the fact must not be 
overlooked that biography, to many, is 
still a matter of dates and places and 
positoins. For them is the following: 

Mr. Murphy began his railway career 
with the London Metropolitan Railway 
and figured prominently in the electri
fication of the London Tramways. Hh; 
fi r st position in this country was with 
the Chicago E!evated Railroad, where 
he specialized in automatic train con
trol and installed that system on the 
<'levated trains. This work completed, 
Mr. Murphy became a member of the 
engineering staff of the Illinois Trac
tion System and later assisted in 
equipping the Pittsburgh, Harmony, 
Butler & Newcastle Railway, Pitts
burgh, Pa. Mr. Murphy was appointed 
general superintendent of the electric 
i\epartment of the Interborough Rapid 
Transit Company, New York, in 1913, 
from which position he went to Albany 
as head of the equipment department 
of the United Traction Company. 

Mr. Ham Elected President 
of Safety Council 

William F. Ham, president of the 
Washington Railway & Electric Com
pany, Washington, D. C., has been 
elected president of the Washington 
Safety C01mcil, the permanent safety 
body of the District of Columbia. John 
J. Boobar has been elected v:ce
president, A. E. Seymour, secretary, 
and John Poole, treasurer. These offi
cers will serve until the first annual 
meeting in February, when permanent 
officers will be elected and the organiza
tion perfected. Following his election. 
Mr, Ham said he would do his utmost 
to make the permanent safety drive 
a success. The safety instructions in 
the schools, Mr. Ham said, would be 
continued as they had proved valuable. 

The council pledged itself to a con
tinuous campaign for safety. One ·of 
the important features of the by-laws 
is the provision for a traffic committee 
which is to make a survey of all traffic 
conditions and submit reports proposing 
r.ny changes deemed advisable. 

Membership in the council will be 

open to any corporation, assoc:ation. 
partnership or individual. These mem
berships will be divided into three 
classes, namely, individual, sustaining 
and contributing. 

New Roadmaster in B.R.T. 
· Track Division 

Frederick L. Finch has been ap-1 

pointed roadmaster in the surface track 
division of the Brooklyn (N. Y.) Rapid 
Transit Company. He brings to his 
new position a broad experience gained 
in various track jobs he has held in 
both the East and West. In 1903 he 
became superintendent of track and 
roadway with the Mahoning & She
nango Railway & Light Company at 
Youngstown, Ohio. After serving for 
seven years in that capacity he went to 
Spokane, Wash., as superintendent of 
track with the Washington Water 
Power Company, which operates an 
electric railway. After three years he 

F. L. FINCH 

returned East to become general road
master for the International Railway 
with headquarters in Buffalo, N. Y. He 
resigned from this position to go to 

· the Brooklyn Rapid Transit Company 
to work under P. Ney Wilson, the super
intendent of surface roadway. Mr. 
Finch's father was a railroad contrac
tor in Pittsburgh and built street rail
roads in various parts of the East. His 
father was his first employer. 

Mr. Jackson Joins N.E.L.A. 
Carl D. Jackson, a member and 

former chairman of the Wisconsin 
Railroad Commission, has resigned 
from the commission, effective Dec. 31, 
1922. Mr. Jackson will become an at
torney for the National Electric Light 
Association and the American Gas As
sociation. His position as commissioner 
pays :f,5,000 a year, and a number of the 
Wisconsin Railroad Brotherhood of
ficials have been mentioned as possible 
successors. City Attorney Niven of 
Milwaukee has asked Gov. John J. 
Blaine to appoint to the position a Mil
waukee man who could represent OI". 

the commission the interests of this, 
the largest city in Wisconsin. The term 
of Henry Trumbower, another railroad 
commissioner, will expire in February. 
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Another Important Post 
for Mr. Loring 

Former Trustee of Eastern Massachu
setts Street Railway Called to Office 

by Governor Cox 

Homer Loring, former chairman of 
the trustees of the Eastern Massachu
setts Street Railway, Boston, Mass., has 
been made chairman of the State Com
mission on Administration and Finance 
by Governor Cox of Massachusetts. 
This is one of the most responsible 
posts that the Governor has had to fill 
and the selection is another tribute 
to Mr. Loring's sterling worth as an 
administrator. By virtue of his posi
tion on the commission Mr. Loring will 
be the new budget commissioner for 
the state. 

Mr. Loring goes about his work 
quietly. He had long been president 
of the Fort Dodge, Des Moines & 
Southern Railway and prominent as a 
director of a score of other corpora
tions before anything was known about 
him publicly outside of the immediate 
circle in which he moved. But when 
the need arose Mr. Loring was found 
out in the open battling for the preser
vation of the things he was convinced 
were sound. 

Perhaps the first thing that he did 
to attract the attention of th~ public 
to him was to foster in 1918 the cam
paign in behalf of the holders of the 
securities of .Massachusetts electric 
railways. As chairman of the Associa
tion of Massachusetts Street Railway 
Security Owners he directed a success
ful educational campaign on behalf of 
the street l'ailways of the state in 1918. 
In this connection it is generally con
ceded that the association's activities 
were chiefly responsible for securing 
the passage of remedial legislation 
during 1918. 

Largely on account of his activities 
in this connection Mr. Loring was in
duced to address the members of the 
American Electric Railway Association 
in conference in New York on Nov. 1, 
1918. Even then Homer Loring was 
rrierely a name among the rank and file 
of electric railway operators outside of 
New England. At that time he said 
that no one claimed the new legislation 
giving state aid to the railways was 
perfect, but that all agreed that it res
cued the Boston Elevated from receiv
ership and "that it will enable the Bay 
State Street Railway, with 900 miles 
of track, to be successfully reorgan
ized." 

Perh.aps the legislation passed by the 
state did enable the Bay State Street 
Railway to be successfully reorganized 
as the Eastern Massachusetts Stl'eet 
Railway, but the opinion prevails down 
Boston way that Mr. Loring as chair
man of the public trustees had a great 
deal to.do with making the reorganiza
tion successful and that he accelerated 
the process. At the petty salary of 
$5,000 a year Mr. Loring worked over 
the remains of this railway until he had 
revitalized them. Then Mr. Loring with
drew. His work as trustee of the East-

ern Massachusetts Street Railway was 
in the nature of a public service, but 
he now enters upon an even larger pub
lic service. 

It is a distinct loss that men like 
Homer Loring are so seldom elected to 
public office or accept appointment 
when urged to do so. In the light of 
events since Mr. Loring appeared be
fore the members of the American 
Electric Railway Association as a 
speaker the advice he gave at that time 
appears now to have been prophetic, 
namely: (1) Be frank with the public; 
lay all the cards on the table. (2) Do 
not try to defend inflated capital; you 
cannot successfully do so in these mod
ern days. (3) If public control is de
manded, insist upon a definite guaran
tee of interest return. ( 4) Give special 
attention to systematic public educa
tion and if possible organize your se
curity owners for this task. 

Mr. Harrsen Joins Electric Bond 
& Share Forces 

H. P. Harrsen has resigned as as
sistant general manager of the Michi
gan Railroad and the Michigan Unit~d 
Railway to join the staff of the Electric 
Bond & Share Company, New York, 
N. Y., attached to the foreign depart
ment. Here there will be a greater op· 
portunity than has existed in .Michigan 
for the application of the broad experi
ence and the peculiar talents of Mr. 
Harrsen. Until he took up his present 
post with the companies in .Michigan 
three years ago a great deal of Mr. 
Harrsen's time had been devoted to the 
management of public utility properties 
in foreign lands. He has had experience 
in all phases of public utility work, in
cluding opel'ation, supervision of con
struction and the securing of franchises 
from municipal, state and federal au
thorities. In addition to English he 
is thoroughly conversant with Spanish 
and German and has a fair working 
knowledge of French. 

.Mr. Harrsen was born in St. Louis in 
1876. He was graduated from St. Louis 
public schools and for two years was a 
student at the Undergraduate Depart
ment, Washi_ngton University, St. Louis. 
He then had two years shop practice 
with the Emerson Electric Manufactur
ing Company, St. Louis, and served two 
years as station operator of the 
Aguascalientes Electric Light Company 
at Aguascalientes, Mexico. Then for 
two years he was private secretary to 
the president and general manager of 
the Mexico Tramways. Next came a 
service of six years with the Toledo 
Railways & Light Company, then 
known as the Toledo Traction Company, 
in the following positions: car house in
spector, dispatcher, chief dispatcher, 
division superintendent, then superin
tendent. For eight years Mr. Harrsen 
was associated with Dr. F. S. Pearson 
in Mexico, first as general superintend
ent of the Mexico Tramway Company, 
then general manager and finally man
aging director of the Mexico Tramway 
and the Mexican Light & Power Com
pany. Then followed a service of four 
years as managing director of the 

Barcelona Traction Company at Barce
lona, Spain, in charge of the operation 
of the interurban systen1 out of tha t 
city as well as the power company. As 
assistant general manager of the Michi
gan Railroad for the last three and one
half years in charge of operating the 
system, the civil engineer, electrical en
gineer, traffic manager, superintendent 
of equipment, master mechanics and 
superintendents reported directly to 
Mr. Harrsen. 

W. l\I, Va ndersluis has been ap
pointed electrical engineer for the Chi
cago electrification and terminal im
provements of the Illinois Central 
Railroad, succeeding Hugh Pattison. 
.Mr. Vandersluis was formerly signal 
engineer of the Jllinois Central RaiJ
road, and later secretary of the com
mission appointed by the railroad to 
decide upon the system of electrifica
tion. 

Raymond A. Masters has been ap
pointed division superintendent of the 
Halsey division of the Brooklyn (N. Y.) 
City Railroad effective Dec. 15. Mr. 
Masters has been in the schedule de
partment of the company since Janu
ary, 1920. Prior to that he was con
nected with the Michigan Railroad as 
train dispatcher on the Western divi
sion. He also served with the Union 
Traction Company of Indiana and with 
the so-called Ben Hur line. 

L. J. S mith, assistant engineer of the 
Pacific Electric Railway, Los Angeles, 
Calif., and in charge of supervision of 
track bonding and welding since the 
year 1918, resigned on Nov. 1, 1922. 
He accepted the position of Western 
district sales manager in handling 
transformer sales and representative of 
the Packard Electric Company of War
ren, Ohio. Mr. Smith in his new posi
tion also is Western representative for 
the Ideal Electric & Manufacturing 
Company of Mansfield, Ohio. 

Raymond S. Price has been appointed 
assistant division superintendent of 
the central division of the Public Serv
ice Railway, Newark, N. J. 111r. Price 
started with the Public Sel'vice as con
ductor in New Brunswick in 1911. He 
then became chief dispatcher of the 
Public Service Railroad with headquar
ters at Port Reading. In 1919 he was 
made assistant superintendent of the 
railroad, which he held until his recent 
promotion. .Mr. Price will be sta
tioned at Elizabeth, where Philip F. 
Maguire is division superintendent. 

John J. Hubbard, assistant sccreta1·y 
of the Public Service Commission of 
New York, has resigned and will engage 
in private practice· as an expert ac
countant and financial adviser to public 
utilities. He will make his headquarters 
in New York City. Mr. Hubbard has 
been connected with the commission in 
various capacities for ten years. One of 
his important jobs was expert ac
countant and chief of the division of 
capitalization. During his service in 
this branch the commission approved 
the issuance of more than $800,000,000 
of public utility securities. 
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Manufactures and the Markets 
DISCUSSIONS OF MARK ET AND TRADE CONDITIONS FOR THE 

MANUFACTURER. SALESMAN AND PURCHASING AGENT 

ROLLING STOCK PURCHASES BUSINESS ANNOUNCEMENTS 
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Business Review of 1922 
;"llajor .Movements in Business Shown by Statis tics Compiled by Department 

of Commerce - Some Surpr ising Changes Shown in 
Production and Consumption F igures · 

AT THIS time of the year it is cus
.1"1.. tomary for business to pause long 
enough to take account of the progress 
made during the twelve months just 
elapsed, and from this standpoint to 
make some conjectures as to the com
ing months of the new year. It is with 
a feeling of satisfaction that most in
dustries can view the progress of the 
past year in spite of the many diffi
culties which have been experienced. 
At the close of 1922 there are no seri
ous obstacles in sight which should 
hinder further advances during the 
early part of the new year. The un
settled conditions in foreign countries, 
particularly in Europe, are still de
pressing domestic trade, and to a 
certain extent have, no doubt, kept the 
prices of agricultural products below 
the level of other commodities. Within 
the past two months this latter condi
tion has, in a measure, been relieved. 

Production of manufactured commod
ities in 1922 was about 50 per cent 
greater than in 1921, according to fig
ures compiled by the Department of 
Commerce from latest reports to the 
Bureau of the Census made in connec
tion with the "Survey of Current Busi
ness." Textile mills were about 20 per 
cent more active than in 1921, the iron 
and steel industry increased its output 
from GO to 70 per cent over 1921, non
ferrous metals from 50 to 95 per cent, 
petroleum 15 per cent, coke 40 per cent, 
paper 20 to 30 per cent, rubber 40 per 
cent, automobiles 50 per cent, building 
construction 50 per cent, lumber 35 per 
cent, brick 50 per cent, cement 15 per 
cent, leather 20 per cent, sugar 45 
per cent, and meats about 5 per cent. 
Agricultural receipts were in general 
higher than in 1921. 

The increase in production and the 
reduction in immigration improved the 
labor situation from a large surplus of 
labor at the encl of 1921 to a point 
where shortages occur, while unemploy
ment has almost been eliminated. 

Transportation conditions changed 
from a huge surplus of idle freight 
cars to a considerable shortage, while 
car loadings were 11 per cent greater 
than in 1921. 

Prices to the farmer increased about 
17 per cent during the year, wholesale 
price!< advanced 10 per cent and retail 
food prices declined 5 per cent. This 
condition gives the farmer a greater 
purchasing power and narrows the 
margin between wholesa!er and re
tailer. 

The volume of trade was consider-

ably heavier than in 1921. Sales of 
mail order houses increased 6 per ('ent 
and chain stores show a gain of 13 per 
cent. Debits and bank clearings also 
show about this same relation. 

The iron and steel industry was 
from 60 to 70 per cent more active 
than in 1921 but about 25 per cent less 
active than in the boom year of 1920. 
Iron ore movement was 65 per cent 
greater than in 1921, pig iron produc
tion increased 60 per cent and steel 
ingot production 71 per cent. Unfilled 
orders of the United States Steel Cor
poration rose about 60 per cent during 
the year. Iron and' steel prices rose 
from 15 to 50 per cent, with the highest 
relative increase in pig iron. Exports 
of iron and steel, based on ten months' 
figures, declined 26 per cent.-

EQUIPMENT AND ALLIED INDUSTIUES 
Do LARGE BUSINESS 

Locomotive shipments by manufac
turers for the first eleven months of 
1922 were 16 per cent less than in 1921, 
owing to the decline of shipments for 
foreign account of 56 per cent. Domes
tic shipments increased 8 per cent. 
Unfilled orders for foreign locomotives 
on Dec. 1 were less than a year ago, 
but domestic orders were over ten times 
as large. Orders for freight cars 
placed in eleven months of 1922 were 
over seven times as large as a year ago. 

Production of steel sheets averaged 
about 75 per cent of capacity in 1922 
as against 35 per cent in 1921. Sales 
of fabricated structural steel were 
about 88 per cent larger in 1922 than 
in 1921, based on eleven months' figures. 

Copper production showed an in
crease of 36 per cent over eleven 
months of 1921, but was almost 30 per 
cent below the 1920 figures. Exports 
of copper were 29 per cent greater than 
in 1921, on the bas'is of ten months' 
figures. The price of copper advanced 
about 10 per cent during the year. 

In spite of the strike, bituminous 
<:oal production was only 7 per cent 
less than in 1921 for the eleven months' 
period, a decrease of 26,000,000 tons. 
Anthracite coal, however, showed a 
decline of 47 per cent, with a loss of 
40,000,000 tons. Production of beehive 
coke increased 32 per cent and by
product coke production increai,ed 41 
per cent. Public utility electric power 
showed an increase of 7 per cent on a 
ten months' basis. 

The average surplus of 282,926 
freight cars on Dec. 1, 1921, has almost 
disappeared, and in its place the aver-

age shortage has increased from almost 
nothing to 133,786 cars. The number 
of cars in bad order has been consid
erably reduced during the year. Total 
car loadings for 1922 increased about 
11 per cent over 1921, in spite of the 
drop in car loadings, and were almost 
up to the high mark of 1920. Railroad 
revenues declined 2 per cent from 1921 
on a ten months' basis, due to a de
crease of 1 per cent in freight revenue 
and 9 per cent in passenger revenue. 
Operating expenses were reduced by 
6 per cent, resulting in a gain of 23 
per cent in net operating income. 

Wholesale prices have made a grad
ual rise in 1922 and the index number 
of the Department of Labor is 10 per 
cent greater t han a year ago. Farm 
products and metals had the greatest 
relative gains. The index numbers of 
Dun's and Bradstreet's showed larger 
increases during the year, the former 
rising 13 per cent and the latter 21 
per cent. 

The total United States interest
bearing debt was reduced by $667 ,000,-
000 during the twelve months ending 
Dec. 1, or about 3 per cent: Liberty 
and Victory Joans were reduced by 
$2,153,000,000, or about 11 per cent. 
Customs receipts increased 46 per cent 
and were far greater than in any pre
vious year. Total ordinary receipts of 
the government declined 24 per cent 
and disbursements were reduced by 30 
per cent, with a balance of ordinary 
receipts of over $300,000,000 in eleven 
months. Per capita money circulation 
declined slightly during the year. 

The number of business failures was 
27 per cent larger than in 1921 and 
exceeds any previous year since 1915. 
The amount of defaulted liabilities ex
ceeded the huge defaults in 1921 by 
5 per cent. 

Security prices rose considerably dur
ing the year, industrial stocks averag
ing an increase of about 34 per cent, 
railroad stocks about 17 per cent and 
bonds about 20 per cent. Stock sales 
were 55 per cent greater than in the 
1921 period and bond sales increased 
26 per cent; Liberty-Victory bond 
sales declined 18 per cent, but other 
bonds increased in volume by 92 per 
cent. 

The general index of foreign ex
change compiled by the Federal Reserve 
Board increased about 10 per cent dur
ing the year and now stands at 67 per 
cent of par. The principal changes 
during the year were the increases in 
the pound sterling, the Canadian dol
lar and the Argentine, Dutch and 
Sw~dish exchanges, and the continued 
rapid fa'l in German marks. 

Exports were about 16 per cent less 
than in the eleven months' period of 
1921 and the lowest in value since 1915. 
Imports up to the time the new tariff 
law went intp effect were above the 
1921 corresponding period by approxi
mately 16 per cent. Imports of gold 
declined 62 per cent and exports in
creased 57 per cent, but an export 
i.-a·ance of $215,000,000 still remained 
for the eleven months of 1922. 
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Market for Steel Ties 
Unusually Brisk 

Pr ospects as to the use of steel ties 
by the electric railways in 1923 are 
hrighter than for several years past. 
While the largest bookings and orders 
have usually come in February, a large 
number of orders have already been 
placed during December for delivery 
1:,efore March 15. Ea rly orders are said 
to be due to some extent to the fact 
that present prices are based on steel 
in stock and on order which was bought 
at $8 to $10 per ton under the present 
-prices. 

Manufacturers of steel ties are 
,desirous of holding present prices, but 
will probably be forced to follow the 
steel market to its present level of $2 
per 100 lb., Pittsburgh. It is hardly 
anticipated, however, that any advance 
beyond this is in immediate prospect 
because of the fact that the large pro
duction and bookings of the mills in 
December, which were at a 40,000,000 
rate, caused no flurry in either corpora
tion or independent prices. 

Metal, Coal and Material Prices 
• Metals-New York Dec. 26, 1922 

Copper, electrolytic, cents per lb.... .. . . . 14. 75 
Copper wire base, cents per lb.... . . .. . . . 16. 50 
Lead, cents per lb ............. , . . .. . . . 7. 25 
Zinc, cents per lb.. . . . . . . .. . .. . . . .. . . . 7. 27 
Tio, Straits, ce•··• per lb........ ....... 38,875 
Bituminous Coal. f.o.b. Mlnea 
Smokeless mine run, f.o.b. vessel, Hamp-

ton Roads, gross tons ...... . ......... . 
Someraet mine run, Boston. net tons ..... . 
Pittsburgh mine run, Pittsburgh, net ton• 
Franklin, Jll.,screeniogs,Chicsgo, net tons 
Central, Ill., ocreeniol(S, Chicago, net tons 
Kansas ocreeninga, Kansa• City, net tons 
Mater•als 

$8.625 
4.425 
3.125 
3. 125 
2.20 
2.50 

Rubber-covered wire, N. Y., No 14, per 
l,000ft............. .... . ........... 6.50 

We.atherproof wire base1N.Y.,ceots per lb. 16 . 50 
Cement, Chicago net prices, without bsgo. S2. 20 
Lilll!eed oil (5-bbl.lots),N.Y. cents per gal. 93. 00 
White lead,(100-lb.keg),N.Y.,cents per lb. 12. 375 
Turpentine, (bbl. lots), N.Y., per gal..... SI. 36 
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Rolling Stock 

Sacramento (Calif.) Northern Rail
road has recently closed a contract with 
the General Electric Company cover
ing the purchase of two GO-ton steel 
locomotives. They are designed for 
both 600- and 1,500-volt operation and 
with arrangement for operation on 
either third rail or trolley. These lo
comotives are equipped with four Gen
€ral Electric 251-600/ 1,500-volt motors 
which have a nominal one-hour rating 
-0f 200 hp. each. At the hourly rating 
of the motors the locomotives will have 
a tractive effort of 21,000 lb. and a 
speed of 18.3 m.p.h. when operating on 
1,500-volt trolley. General dimensions 
of the locomotives are as follows: 
Length In s ide of knuckles .• .... 37 f t. 4 In. 
Length'of cab ... .. ........... 32 ft . 7 In. 
Heigh t of cab ... . ...•........ 11 f t. 111 In. 
Height with trolley dow n ...... 12 ft . 11 In. 
'Wid th over a ll ....... .• ...... 9 ft. 1, In. 
T otal wheelbase ...... .. ...... 25 ft. 5 In. 
Rigid w heelbase . . . . . . . . . . . . . . 7 f t. 2 In. 
Track gage .....•.••..•...... 4 ft. Sl In. 
l\I in imum radius of curvature. 

50 ft. b.omotlve alone 

W eights are approxima tely as f ol
lows : 
Electrical equipment , . . . • . . . . . . 39,400 lb. 
Afr brake and compressor.. . . . . . 4,600 lb. 
l\Iechanlcal equipment . . . . . . . . . . 76.000 lb. 
Total weight .....•....•....•.. 120,000 lb. 
Weight per driving axle. . . . . . . . . 30,000 lb. 

Chicago Surface Lines has just placed 
orders for 100 motor passenger cars of 
the same type as t he sixty-nine that 
are now under construction in its shops 
for hauling trailers. J. G. Brill Com
pany will furnish seventy bodies and all 
the trucks and the remaining thirty 
bodies will be built by the McGuire
Cummings Company. Each car will be 
equipped with four G. E. 275 motors. 
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Track and Roadway 

Brooklyn (N. Y.) Rapid Transit Com
pany has purchased 600 International 
steel ties for use in reconstructing 
track. 

Gary (Ind.) Street Railway, in its 
improvements for 1923, plans the con
struction of 8 miles of additional track, 
an extension of the line east on Fifth 
Avenue to the new tube mills and a line 
to the new Gary-Miller Municipal bath
ing beach. Officials state that the cost 
of laying the stretch of track to the 
beach will cost in the neighborhood of 
$500,000. Construction for both tracks 
will be started in the spring and au ef
fort will be made to have them com
pleted by the middle of next summer. 
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Power Houses, Shops 
and Buildings 

Concord (N. H.) Electric Railways 
plans the immediate rebuilding of its 
power plant in West Concord, recently 
damaged to a great extent by fire. 

Oklahoma Union Railway, Tulsa, 
Okla., will erect a brick and tile freight 
building at Sapulpa, according to an 
announcement by officials of the road. 
A site for a future passenger station 
will be provided near the freight depot. 
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Trade Notes 

Chicago Surface Lines has ordered 
250 Johnson hand-operated fare boxes. 
These are in addition to the 270 that 
are already installed. 

United Electric Railways, Providence, 
R. I., has purchased 900 of a new type 
of Rooke register from the Rooke Auto
matic Register Company which will 
take nickels, dimes, quarters and metal 
tokens. The railway has standardized 
on this type of fare collecting device 
and is using it on all its cars, both pay
enter and pay-leave, as well as on the 
open summer cars. They are also used 
on one-man cars, on interurban cars 
where fairly sizable through fares are 
picked up on the first collection, and on 
motor buses. Delivery on the new 
registers will begin Jan. 2. 

Johnson Fare Box Company, Chicago, 
Ill., has sold to Lloyd E. Work & Com
pany of that city $250,000 of first mort
gage 6! per cent sinking fund gold 
bonds, secured by pledge of the Ravens
wood plant. The proceeds of the issue 
will be used by the Johnson company 
to provide additional working capital 
needed in carrying out contracts into 
which it has recently entered and to 
retire an issue of serial bonds and take 
care of floating indebtedness. The com
pany reports 32,000 of its boxes in use, 
with the demand con.;tantly growing and 
the outlook bright for sales in the 
foreign fields. Among the prominent 
cities in which the Johnson box is now 
in use are New York, Brooklyn, Wash
ington, Baltimore, St. Louis, Memphis, 
Grand Rapids, Minneapolis, St. Paul, 
Omaha, Denver, Los Angeles, San Diego 
and cities in which Stone & Webster 
operate. 

Cincinnati & Dayton Traction Com- 1111 

pany, Hamilton, Ohio, had its Cincin
nati terminus damaged by fire recently 
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New Advertising Literature 
to the extent of $3,000. The storeroom 
containing records of the traction com
pany was destroyed. There were a 
score or more passengerrs in the sta
tion when the fire was discovered. 

New York (N. Y.) Transit Commis
sion has ordered the reconstruction of 
the local station of the Interborough 
Rapid Transit Company at Thirty-third 
Street and Fourth Avenue into an ex
press station. The commission alsc 
authorized the lengthening of all plat . 
forms at the local stations on the east 
side subway between Brooklyn Bridg<' 
and Grand Central Station. It is esti
mated that these rebuilding and recon
structing jobs will cost $4,000,000. 

Jamestown, Westfield & Northwestern 
Railroad, Jamestown, N. Y., one of the 
t raction lines controlled by the Broad
h ead interests of .Tamestown, will 
build a new freight ter minal in James
t own to handle more efficiently the 
rapidly increasing freight traffic 
throughout Chautauqua County and 
southwestern New York. Two acres 
of property have been purchased and 
it is proposed to construct two freight 
and express sheds, each 300 f t. long and 
18 ft. wide. 

Elliott Sen-ice Company, New York, 
N. Y., through its public safety depart
ment, has recently issued four posters 
on safety. They are designed for dis
play in street cars, garages and gaso
line service stations and other suitable 
places and are intended. particularly to 
caution automobilists against reckless 
driving. They show collisions between 
automobiles and trolley cars caused by 
the carelessness of the automobile 
driver. 

International Steel Tie Company, 
Cleveland, Ohio, with an attractive 
Christmas greeting card, has issued a 
pamphlet entitled "Tracks Built 01, 

Concrete Base." This little book gives 
the message for better trade in 1!)23. 
The booklet contains some fourteen 
pages and is a reprint of an article 
which appeared in the Electric Railway 
Journal by A. E. Harvey, superintend
ent of way and structures of the 
Kansas City (Mo.) Railways. The article 
was entitled "Tracks Built on C-Oncrete 
Base in Kansas City." Some general 
views of the work as it was carried on 
in Kansas City are shown in the 
pamphlet. 



December 30, 1922 E LEC TRIC RAILWA Y JOURNAL 

PEACOCK ST AFFLESS BRAKES 
Protection In Emergencies 

There comes a time in the life of every safety car, 
equipped with air brakes of even the most perfect 
design and construction, when the old stand-by hand
brake is needed just the same. Sometimes an una
voidable accident cripples part of the air bra~e system 
or perhaps the power fails and air pressure cannot be 
secured. With the car stopped on a grade-perhaps 
a steep one-isn't that a pretty good time to be thank
ful that you've got good, reliable, · powerful Peacock 
Staffless Brakes on your safety car? 

NATIONAL BRAKE COMP ANY 
890 Ellicott Square, Buffalo, N. Y. 

Canadian Repre~entative: Lyman Tube & Supply Co., Montreal, Can. 
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Incorporated 

Business Established 1894 

115 BROADWAY, New York 
PHILADELPHIA CHICAGO SAN FRANCISCO 

STONE & WEBSTER 
Incorporated 

EXAMINATIONS REPORTS APPRAISALS 
ON 

INDUSTRIAL AND PUBLIC SERVICE PROPERTIES 

NEW YORK' BOSTON CHICAGO 

SANDERSON & PORTER 
ENGINEERS 1 

REPORTS, DESIGNS, CONSTRUCTION, MANAGEMENT 
HYDRO-ELECTRIC DEVELOPMENTS 

RAILWAY, LIGHT and POWER PROPERTIES 
CHICAGO NEW YORK SAN FP.,tUIICISCO 

THE ARNOLD COMPANY 
ENGINEERS-CONSTRUCTORS 

ELECTRICAL-CIVIL-MECHANICAL 
105 South La Salle Street 

CHICAGO 

ALBERT S. RICHEY 
ELECTRIC RAILWAY ENGINEER 

WORCESTER, MASSACHUSETTS 

REPORTS-APPRAISALS-RATES-OPERATION-SERVICE 

C. E. SMITH & CO. 
Consulting Engineers 

2065-75 Railway Exchange Bldg., St. Louis, Mo. 
Chicago Kansas City 

Investigations, Appraisals, Expert Testimony, Bridge 
and Structural Works, Electrification, Grade Crossing 

Elimination, Foundations, Power Plants 

HEMPHILL & WELLS 
CONSULTING ENGINEERS 

Gardner F. Wells John F. Layng Albert W. Hemphill 
APPRAISALS 

INVESTIGATIONS COVERING 
Reorganization Management Operation Construction 

43 Cedar Street, New York City 

WALTER JACKSON 
Consultant on Fares, Buses, Motor Trucks 

Originator of unlimited ride, transferable weekly 
pass. Campaigns handled to make it a success. 

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

THE J. G. WHITE 
ENGINEERING CORPORATION 

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

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

43 Exchange Place, New York 

JOHN A. BEELER 
OPERATING, TRAFFIC AND RATE INVESTIGATIONS 

SCHEDULES-CONSTRUCTION-VALUATIONS 
OPERATION-MANAGEMENT 

52 VANDERBILT AVE., NEW YORK 

ENGELHARDT W. HOLST 
Consulting Engineer 

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

Reorganization, Operation, Management 

683 Atlantic Ave., Boston, Mass. 

ROBERT M. FEUSTEL 
CONSUL TING ENGINJ;:ER 

Rate, Traffic and Reorganization 
Investigations 

Fort Wayne, Indiana 

PETER WITT 
UTILITY CONSULTANT 

456 Leader-News Bldg., Cleveland, O. 

Parsons, Klapp, Brinckerhoff & Douglas 
WM. BARCLAY PARSONS H. :11. IIIUNKERIIOl•'l' 
EUGENE KLAPP W, .J. DOUGLAS 

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

appraisals and Reports 
CLEVELAND NEW YORK 

1570 Hanna Bldg. 8-l Pine St. 

® 
DAY & ZIMMERMANN. INC. 

JEWGlINl!lE.llt S. 
'D.eJ1gn, Con.1truction 

'l{eporfJ, t'aluationJ', Management 

NEW YORK PHILADELPHIA CHICAGO 

JAMES E. ALLISON & CO. 
Consulting Engineers 

Specializing in Utility Rate Cases and 
Reports to Bankers and Investors 

1017 Olive St., St. Louis, Mo. 
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The Corporation Service Bureau 
ll. JI. Boyle, President L. A. Christiansen, Vice PrNtldent 

A. R. l\lcLean, Oeneral lllllflar;tt 

LABOR ADJUSTERS 
I 11vestigations-l 11spectio11s-Confessions 

OE.."'!EBAL OFFICES: 

Suite 1215, Ulmer Building, Cleveland, Ohio 

Dwight P. Robinson & Company 
Incorporated 

Design and Construction of 
Electric Railway•, Shop•, Power Stations 
125 East 46th Street, New York 

Chicago Youngstown Dallas 
Loa Angele• Montreal Rio de Janeiro 

Byllesby 
Engineering & Management 

Corporation 
208 S. La Salle Street, Chicago 

New York Tacoma 

KELLY, COOKE & COMPANY 
Engineers 

149 BROADWAY 
NEW YORK 

424 CHESTNUT STREET 
PHILADELPHIA 

SA.."l\lGSTER & MATTHEWS 
Consulting Accountants 

Valua~lo and Rate Sprelallsta 
De1>r&.'1atlon Con&0lldatloos Bate Schedule• 

Re1><>rts to Banken 

25 Broadway, NEW YORK 

134 South LaSalle Street, CHICAGO 

JOE R. ONG 
Consulting Transportation Engineer 

Specializ.ing in Traffic Problem• and in Methods to 
Improve Servic,e and Increase 

Efficiency of Operation 

PIQUA, OHIO 

Transmission Line and Special Crossing 
Structures, Catenary Bridges 

WRITE FOR OUR NEW DESCRIPTIVE CATALOG 

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

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

Street Railway Inspection 
DETECTIVES 

131 State St. 
BOSTON 

When writing the advertlaer for Information or 
prlcea, a mention of the Electrical Railway 

Journal would be appreciated. 
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The New 
Turnbuckle 
Instead of a big coarse-threaded jam 
nut that needs a two-fisted wrench 
for application you require only a 
pocket-size wrench that is applied at a 
convenient angle. The secret? The 
jam-nut idea is replaced by a split 
clamp with a spring power that won't 
be loosened once the little nut on the 
side has been tightened. 

This new turnbuckle will last as long 
as the truck, because-

It's Boyeri:zed! 

"To use a flowery expres
sion-you'll eventually use 
Boyerized Parts, so 
why not now?" 

-eventually you wil,l use them, because sooner 
or later will come the realization that they are 
more economical because of the long-wearing 
quality imparted by the Boycrizing (special 
steel treatment) Process. 

\Vhy not begin using them now and begin 
economizing at once? 

Other BOYERIZED Parts 
Brake Pins 
Brake Hangers 
Brake Levers 
Pedestal Gibs 
Brake Fulcrums 
Center Beari~• 
Side Bearing, 

Spring Post Bushings 
Spring Posts 
Bolster and Traruom 

Chafing Plate• 
Manganese Brake Heads 
Manganese Truck Part• 
Bu1hin1• 
Bronze Bearings 

Boyuized Parts cost sliglit/1 more huauu tliey last at least 
four times as long as ordinary parts-

Let us quote you! 

Bemis Car Truck Company 
Ele.ctric RailUJay Supplies 

SPRINGFIELDt MASS. 
ReprNPntatln•: 

Economy Electrie Devices Co., Old Colony Bldg .. Chicago, DJ, 
F. F. Bodler, 903 Monadnock Bldg., San Francisco, Cal. 
W. F. McKenney, 64 First Street, Porlland, Oregon 
J. H. Denton, 1328 Broadway, New York City, N. Y. 
A. W. Arlin, 772 Pacific Electric Bldg., Los Angeles, Cal. 
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OF A SERIES OF ARTICLES PICTURING THE INFLUENCE OF THE ENGINEER IN THE AFFAIRS 
OF THE WORLD. PRESENTED BY THE McGRAW-HILL COMPANY, INC, WHOSE PUBLICATIONS 
HAVE SERVED THE ENGINEER THROUGH HALF A CENTURY OF INDUSTRIAL PROGRESS 

THE SAFETY. 0 -F 
INDUSTRY 

- ' 

SOME four centuries ago Leonardo da Vinci wrote a 
treatise on flying in which he endeavored, though not 
witn entire correctness, to describe the mechanism of 

a bird's flight. It took the intervening centuries to make his 
theory a fact; and theory is valuable only when it becomes a 
fact. 

<II. It is the irrefutability of basic facts which gives the modern 
engineer the leadership in many of our greatest and most 
essential undertakings. 

<II. In his hands he holds the safety of this industrial age. Not 
merely its commercial stability, bu·t the solution, as well, of 
many of our problems of government, of the revision of 
ethical principles, the defining of international agreements. 
From his statistical data will be gleaned much of the means 
for the social and material reconstruction of the world. 

<II. The rise of tJie engineer as a leader in thought development 
has been rapid. It has come through proof of his ability to 
analyze, deduce and conclude; and then to put these findings 
into action, to express energy in terms of fact. 

<II. An impressive proof of his leadership is his being found 
among the directors of many important financial, commer
cial and industrial corporations. And when an engineer speaks 
his associates give heed. For he does not surmise, he states 
facts; he does not offer conjecture or guesses, he submits 
statistical evidence. 

<II. These newly risen leaders are the producers of facts, the 
originators of statistics, the developers of proofs. Theirs is the 
science of truth. They deal with absolutes, yet have no dogmas, 
for their absolutes are bases for operations, not limitations of 
practice. 

<II. No new truth startles the engineer. He is able to see the 
combinations of circumstance which lead to the one and only 
possible conclusion which the new truth proclaims. The engi
neer gives the safety of certainty to industry. 

McGRAW-HILL COMPANY· INC· 
NEW YORK 
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''Supe1' Se1'vice· 

1 

2 

3 

So --

Co1-d - nd Cahle . 
Rome Super Service Cord and Cable is 
new-new in construction-new in the 
service it renders-new in the terrific 
tests it withstands. Fit for the tough
est job in every service where endurance 
counts. 

Fine stranded copper, effectively insu
lated and built up with cotton and 
rubber, over all a heavy layer of Super 
Service 60% rubber with embedded 
cords, vulcanized in steel molds under 
tons of pressure. 

Send for a sample, get a bit of it be
tween your hands, feel that moulded
on name, try to break it, tear it, cut it 
-treat it to the most destructive tests 
you know-and know why we call it 
Super Service. 

You Snip the Coupon-
·we Ship the Sample 

00 IT TO DAV --' 00 IT NOW!!! --------~-,-~---------,-------------~-
TO THE ROME WIRE COMPANY, 159 RAILROAD STREET, ROME, NEW YORK 
PLEASE SEND THAT SAMPLE OF ROME SUPER SERVICE PERSONALLY TO: 

Name: _____________ _ Company: _____________ _ 

------------- ----- - --
Chee~ { Super Service Cabb_··-··---·--····□ 
Kind Super Service Cord .. ·-·····- ···-·· u 

Wanted Super Sewice Heater Cord .... .. u -----~---------------- ---- ._ ___ _ 
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J7 MR• HAPPY HIFLEX 

I 

f €., cc·-.,,,,:;·~·.··---
1 

Who Is •Hiflex? 
He is the "missing link" between comfort and un~comfort- or 

profit and loss .. 

He is that property which gives to the 

MITTEN-TRAYLOR MOTORBUS 
the easy riding and safe operating qualities which make it a real 

passenger carrying vehicle-a profitable passenger carrier. 

In a word-HIFLEX is a super spring suspension-not merely a 

shock absorber-that makes possible the operation of a Mitten~ 

Traylor Motorbus on solid tires with all the comfort, economy and 

reliability of a pleasure car on pneumatics. 

·Meet HIFLEX-our bulletin will introduce ~im to you. 

25 

MITTEN •·TRAYLOR 
I N C 0 R P O R A T - E D 

Clhiladelp hi(L 
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In Last Week's News: 
$8,513,000 Spent in St. Louis 

in Three Years 
17,782 Items of Supplies Bought 

I 

COL. A. T. PERKINS, manager for 
receiver United Railways, St. Louis, 

Mo., appeared before the Electrical 
Board of Trade in St. Louis a few days 
ago and gave a succinct account of the 
last three and a half years' stewardship 
of the property under the receiver. He 
told his hearers what the city must have 
or should do in connection with a reor
ganization, which is expected to take 
place early in 1923. 

* * * 
Surprise Expressed at Figures 

Expressions of .amazement were heard 
at some of the tables when Colonel Per
kins launched into the · manufacturing 

I 
feature of ·his talk by stating the extent 
of supplies purchased by the receiver. 
He is using 17,782 different items of sup
plies, according to a catalog recently 
compJeted. 

Colonel Perkins then said: 

- and another 
$4,000,000 
will be raised 

December 30, 1922 

"In the last three years we have re
constructed 100 miles of track at a cost of 
$4,000,000. We have rebuilt 100 old cars 
at a cost of $1,000,000. \Ve have built 
1 SO new cars at a cost of about $1 ,500.000. 
Another fifty new cars under way will 
cost $513,000. To handle the new equip
ment it has been necessarv to build other 
things- a new station and shops, seven 
new power substations, besides spending 
$1,500,000 for street paving for the use 
of the public." for further improvements 

Day by day in every way 
the field gets better and better 

Electric Railway Journal, ~ew York 
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Plant of 

Griffin · Wheel 
Company 

McCormick Building 
Chicago, Ill. 

GRIFFIN F. C. s~ WHEELS 

Chicago 

For Street and Interurban Railways 

All of our plants have adequate facilities for fitting wheels to axles 

Detroit 
Denver 

FOUNDRIES: 

Boston 
Kansas City 

Councll Bluffs 

St. Paul 
Los Angeles 

The Plant Behind the Product 
"IRVINGTON" 

Black-VARNISHED CAMBRIC-Yellow 

The Standard of the World 

Tacoma 

The Irvington Varnish and 
Insulator Co. 

The largest and most modern factory devoted exclusively to the 
manufacture and development of VARNISHED INSULATION. 

Mitchell-Rand Ml&', Co., New York 
T. C. Whl!e Electric Supply ·Co., St. Louis 
E. M. Wolcott, Rochester 

Sole. Repre.<entotive&: 

F. G. Scofield, Torr.nto 

L. L. Fleig & Co., Chicago 
Consumers Rubber Co., Cleveland 
Clapp & Lamoree, Los Angeles 

27 
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7:30 P.M.-Supper Stony Cold 
"I couldn't help it mother. I stood nearly an hour on the 
corner of 8th and G Avenue, and the cars were lined up 
for a mile. 

"Something was wrong with the trolley wire.land the cars 
couldn't run. I suppose it was sleet, just like that night 

All Westinghouse Electric & 
Mfg, Co, District Offices ere 
Selea Repre■entetivea in the 

last winter when I walked home." Who fell down? Who 
forgot to order Nuttall Sleet Cutters before the sleet storm? 
Don't be caught unprepared. 
Nuttall has them-all sorts-packed ready to express 
today. · 

United States for the Nuttell 
Electric Railway and Mine 
Haulage • Products. In 
Canada, Lyman Tube Co. & 
Supply Co., Ltd., Montreal 
end Toronto. 

RD.NUTTALL COMPANY 
PITTSBURGH O PENNSYLVANIA N-2569 

= 

I 
6111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

TA~ ~LL@\\!10~ (C§[? (~ 
~~~G11rodl@ 11@ ii~@ ~~IN~ 
ferD@1rodl@ &)~d] ~if.lr®IN@ 

&@~ wv@~@@ lf@er ~ 
~~@®W.@~@~@W@W'1@~~ 
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I 492, 750 miles I 
May 3, 1913 I 

to i 
April 10, 1922i I 

In that ste~dy grind of City_ Rail
way service · • 

''Tool Steel'' 
And the user writes: 

"We have several other pm1ons 
yet in service and in good condition 
which will probably give service 
almost equal to the one we have just 
taken out." 

i'.m11111ni1111111111111111mu1111111111111111n11111111111111111m11111m1mmn1111111111111m1111111111111111111111111111111111111f111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111,1111111111111111!!lllllllllllllllllllflllUllflllliii 

Advantages of HASKELITE Headlining 
The Lightest Weight Headlining Made Today 

1 The weight of 3/16 in. · HASKEL I TE headlining is 0.58 lb. per square foot. 
• The weight of ¼ in. composition board is 0.9 lb. per square foot-an advantage 

for HASKELITE of 53%, 

2. HASKEL
1
ITE hheadlin

1
ing is e

2
x
9
ceptionally stiff, lengthwise of the car, and requires 

support :)n y at t e car ines- in. apart. 

•3. HASKELITE headlining is furnished with face grain the long way of the car, 
giving a transverse flexibility which permits the panels readily to be sprung into 
place. 

4. Pb anels requiring more than an eight or nine-foot radius of curvature are formed 
y us. 

5 The surface of HASKELITE headlining is smooth and close-grained-an ideal 
• surface for beautiful finish. 

6. Wb idths avfa
1
il
0
a~le vary from 50 in. to 90 in.; lengths vary from 30 in. to 240 in.-

y steps o in. 

Write for our Blue Print Bookle't on HASKELITE roofa 
and for samples of 3/16 in. HASKELITE headlining. 

HASKELITE -MFG. CORPORATION 
133 W. Washington St. Chkago, Ill;· •:, 

rr ~ ·1 1·• ' 
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ELRECO TUBULAR POLES 

TtU: .. WUIE LOCK'°/ / Tl1t,C"A~FEIUO JOINT 

COMBINE 
Lowest Cost 
Least Maintenance 

Lightest Weight 
Greatest Adaptability 

Catalog com11lrte with engineering dnla sent on request ~ 

ELECTRIC RAILWAY EQUIPMENT CO. g 
CINCINNA Tl, OHIO § 

New York City, 30 Church Street E 

5m11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m1111111111111111~ 

@.IIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUUIIIIIIIIIIIUlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllhC: 

I FLOOD CITY I 
; Rail Bonds and Trolley Line Specialties i 
~ Flood City Mfg. Co., Johnstown,Pa. ~ 
~1111111111111111111111111n1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m11111111111111111111111111111i 

:1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111!:, 

~ f:El~~~1fi ~ 

! INSULATED WIRES AND CABL£S I 
§ JOHN A. ROEBLING'S SONS CO., TRENTON, NEW JE.llS&Y ~ 
511111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 111111111111111m1111111111111111111111111111111111111111111111i 

~IIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIHIIIJIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJllllllltttt~ 

i International Creosoting i 
i & Construction Co. i 
; Galveston, Texas ; 
i Plant-Texarkana Beaumont Galn,■toa i 
I MONEY SAVERS TO RAILWAYS I 
i Treated railway ties, poles, piling, i 
~ bridge timbers, etc. ~ 

i See our full page advertisement i 
i in last week's issue. i 
;i111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111F. 

~IIIIIIIIIIJIIIIIIIIIJIIIIIIIIIIIIIIIIIIIJUJIIJUIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIJ!IIIIIIIIII r. 

I JR(O)JMIJE Wil~JE 
BARE AND INSULATED 

Rome Merit Wins Customers -
Rome Service Holds Them 

ROME WIRE COMP ANY 
Main Planl and Executive Offices: Rome, N. Y. 

0 Diamond" Branch: Buffalo, N. Y. 

DISTRICT SALES Ot'FICt:S: 
:Xew York, oO ('hurrh ~t. Chlrago, Ill., 1.t t:. .Jurk•on Bh"d, 

llo•lon, Jllass., I,Utle Bldg. DMroll, l\llrh,, 25 !'arsons St, 
Los .Angelrs, Cal., I. G. Pomeroy, 336 .Azusn. 81. 2113-L 

!i11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u11111111111111111~ 

11111111111111111111111111111111111111111n111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111?: 

i MELECTRIC PRODUCTS 
I BARE COPPER WIRE AND CABLE 

~ TROLLEY WIRE 

~ WEATHERPROOF WIRE i AND CABLE 

§ Re~. u. s. Pat. omce PAPER IN SULA TED 
§ Galvanlz(-d Iron and Steel UNDERGROUND CABLE 
§ Wire and Strand I Incandescent Lamp Cord MAGNETIC WIRE 

~ AMERICAN ELECTRICAL WORKS 
~ PHILLIPSDALE, R. I. 
= = 
§ lloaton, 176 Federal; Chicago, 112 IV, Adami; § 
E Cln•lnnaU, Traction Bl~.; New York, 233 B'wa1 § 

~111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

gm11111111111111111111111111111111111111111111111111111111111m111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111HIIIII!:; 

I Chapman I 
; Automatic Signals I 
I Charles N. Wood Co., Boston ! 
= = 
~IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHlll111UIIIIHIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIWIHIIIIIIIIIIIIIIIIIII~ 

AETNA INSULATION LINE MATERIAL 
Third Rail Insulators, Trolley Bases, Harps and Wheels. Bronze and 
Malleable Iron Frogs, Crossings. Scetion Insulators, Section Switches , ® Albert & J. M. Anderson Mfg. Co. _._ 
- .... 289-03 A Street Bostoo, Mass. - -

\.Y ,• Established 18 77 
~ - --' Branehes--New York, 135 B'way 

Philadelphia, 429 Real Est.ate Trust Bldg, Chlra~o, 105 So. De&rbom St. 
Loodon, E. C, 4, 38·39 Upper Thames SI. 

'llUIWIIIIIIIIIIIIINlt'IU.IIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIUIIJIUIUlllllllllllllllllllllllllllllffll\llHUINDIUUUl&i: 
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~ SPECIAL TRACKWORK 
Of the well-known WHARTON Superior Designs 

and Constructions 

Steel Castings 
Converter and 

Electric 

Forgings 
Drop Hammer 

and Press 

Gas Cylinders 
Seamles■ 

Steel 

Wm. Wharton Jr. & Co. Inc., Easton, Pa. 
(Subsidiary ol Taylor-Wharton Iron & Steel Co., 

High Bridge, N. J.) 

ORIGINATORS OF 

MANGANESE STEEL TRACKWORK 

= 

= 

= 
;:111u11111111111mnrn111111unu111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111F. 

:1,11111111111n11m111111n111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111mt:. 

s ~ 

High-Grade Track 
Work 

SWITCHES-MATES-FROGS-CROSSINGS 
COMPLETE LAYOUTS 

lr>IPROVED ANTI-KICK BIG-HEEL SWITCHES 

HARD CENTER AND MANGANESE 
CONSTRUCTION 

New York Switch & Crossing Co. 
Hoboken, N. J. 

§ 

I 
~unm1m111m11nnnnm111111111111111111HntlllllllllllllllltllllllllllllllllllllllllllllllllllllllllllllUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIUIU~ 

=.... ·---•NUlJIHIIUdUUUHtHUIUHIUHHHIIIIIIIU,ou1 ............................. u,u111111u111111111111111111111nu11u1111ow,~ 

s ~ I SPECIALISTS ~ 
~ E 

j Design andn ~~nuf acture ; 
I of I 
I Standard--insulated-and s 

I Compromise Rail Joints. I I I 
l Tten!!ii!a~~~e:, ~~~~~~y I 
= i 
Lunnoo11nnta1111111m1u11u11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 ,111111Hm1munr111r,t 

111111r1111111111111111u11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 ~ 

!=: .. ~=/ A~;~;t~!~];~!;l~S 
NACHOD SIGNAL COMPANY, INC. 

LOUISVILLE, KY. 
;; 
':;1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111,1111111111111111111111111111111111111111111111111111,;: 

g11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111r~ 

l~:~:!{~it~[~~::::.:: .. J 

American 
Rail Bonds 

CROWN 
UNITED STATES 
TWIN TERMINAL 
SOLDER 
TRIPLEX 

.Arc Weld and Flame Weld 

Send for new 
Rail Bond Book 

American Steel &Wire 
CHICAGO 
NEW YORK Company 

I 
I 
i 

~111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i 

~111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

!=== Standard Underground Cable Co. '===;; 
lllanufacturert1 of 

Electrlc Wlr<'8 nod Cables of all klnd8; 
= al•o Cable Termlnnls, ,looctloo Boxes, etc. E 
§ Dosi.on Philadelphia Pittsburgh Detroit Now York § 
E San Francisco Chicago Wathtnaton St. Louh E 

i""""""""'""""'""'"""'""""'"""'"'"'""'""""'""'"""""""'"'"'""""'""'""""""""'""'"'"""""""""'"'' 
!!lllllflllUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIP. .. 

I c~~::!~:;?!~~;:~:~~-- -
- Headquartera-Naahville, Tenn. I A. D. Andrews, Terre Haute, Ind., Repruentative. § 
,111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n1nmaonn111nli 
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; THE INDIANAPOLIS SWITCH & FROG Co., SPRINGFIELD, OHIO ; 
E ✓ I E 

:=1==== Indianapolis Economy P roducts That ~ak,e Dollars "Grow" l=====-

Indianapotis Solid Manganese:, ' . Indianapolis Wt/ding Plates: 
Froirs, Crossings, Mates apd Ton~c-.ewllches. Suoer-auality Eliminate "Joint~" and "Bonds" In Street Traci<. Higher In 
material. Par-excellent designs. Gives many lives to one, of Strength and Conductivity than the unbroken Rail. Iostalled 
ordinary construction and when worn down, CAN BE RE· ac,,ording to !ostructlons, have proven THOROUGHLY DE-
STORED by INDIANAPOLIS WELDING. PENDABLE, during IO YEARS of "Time and Usage" TEST, 

Extensively used in 48 STATES and COUNTIES. Recognized 
Indiana po/is Electric Welder: as paramount MAINTENANCE ELIMINATORS. 

Efficient, Rapid, ECONOMICAL, Durable. Price. $2.00 (per Indianapolis f/7 e/ding Supplies: 
day for three hundred days) thoroughly dependable every day 
In the year, uvkeep about 75 cents per month. LAST A LIFE CABLES. HELMETS, LENSES, CARBONS_. 

TIME. Turntab/n: · 
Indianapolis 1/7 el ding Steel: Ball-bearing, for ash-pits, storage yards, etc. 

Fluxated heat treated Metal Electrodes. insure Uniform De· d · /' , .. J 
venda.ble Welde that are from 75 Der cent to 100 DeT cent more 111 tanapo IS "Economy' Prrmucts: 
efficient, tha.n the "MELT," 1mm the same High Grade basic are Pre-eminently "Money Savers," YES-"Money Makers" for 
stock, untreated. Elcctrjc Railways. 

511111111nun1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~1111111111111111111111111111111111111111111111111111111111111111~111!11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m11u111111111111111111111111111111111111111111tt.-: 
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I THE BABCOCK & W ILCOX COMP ANY I 
§ 85 LIBERTY 8 TR EET, NEW YORK § 

I, :::::i~Iii~&. ~:e~!l!Sf :.~:~:~~~; I 
;; BOSTON, 49 Federal Street DETROIT, Ford Building = 
-= PHILADELPHIA North American Building Nlil'W ORLEANS, 621-5 Baronne Street = f PITrSBURGH, Farmers Deposit Bank Building HOUSTON, TEXAS, Southern Pacific Bulldlng ~ 
st CLEVELAND, Guardian Building DENVER, 435 Seventeenth Street a 
§ r CHICAGO, Marquette Building SALT LAKE CITY 705-6 Kearns Bulldlng ~ 

5 CINCINNATI, Traction Building WORKS SAN FRANCISCO? Sheldon Bulldlng 1! 
= ATLANTA, Candler Building Los ANOELES.1.. 1<04•6 Central Bulldlng = s· TucsoN, Aruz., 21 So. Stone Avenue Bayonne, N . J, SEATTLE, L. 1.,;, Smith Building s 
~= DALLAS, Tmc. 2001 Magnolia Building Barberton, Ohio HAVANA, CUBA, Calle de Agular 104 ~= 

HONOLULU, H. T., Castle & Cooke Building SAN JUAN, PORTO RICO, Royal Bank Building 

~umu111111111111111111m111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111nm1111111111111mHIIIIIIIIIIIIIIIIUIUIIUIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIUIIIHIIIIKlltlllflllllftllfllMIIUJ r~~;~; .. ;~:;;; .. ;;~~~;; .. ~ 
= 

Grade 407 is universally recognized and adapted as the premier 
compressor motor brush on standard railway systems. One of a 
series of standard railway compressor motor brushes. 

COLUMBIA BRUSHES 

-

COST NO MORE - LAST LONGER ~====== 

NATIONAL CARBON COMPANY, INC. 
CLEVELANO, OHill SAN FR ANCISCO, C&i.. 

-
:=i1111111111111111111111111111111111111111111u11111111111111111111111111111111111u111111111111111111111111111111111111111111111111111111ui11111111111111111111111f. 
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; .illllll!lll!!l!I!~ j 
i ~ 
~" Manufactured by electrical enl'lneers who will ~= 

understand your lnsUlatlnr problems and render i intelllreni service. Noted for uniformity and quality. It will pay §== = ,-ou to a-et in touch with 
s g 
5 The Sterling Varnish Co., Pittsburgh, Penna. 5 = = 
i1111111111111111n111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u11111mnm111111u11111111111uii 

~11111111111111111111111111111111u11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n111! 

I C i 
§ g 

i=~ EClecdtrical MaGchinery, Steam Turbine., Steam Enrinea, ;
25

=-
on enaera, as and Oil Engines, Air Compressors, 

Air Brakes · 
Fi1111ruumt-111111111111111111mn111mm111111111111111111111u1111 111u111111u1111111111111111111w1111n11n11m1111111111111111111111;1111111F. 
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1--===o==--1 
5===1 We solicit a t est of TULC :;=;;! 

on your equipment. 
= :, 
~ The Universal Lubricating Co. ~ 
~ Cleveland, Ohio § 
5111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111nnnm1111111111111111111111111111111111111111111n11mm1i 

g111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u1111111111111~ 

§ Ram!IJ)O Iron Work• AJax Forge ColJU)8DJ' § 
~ Eotabl!Jbocl 1881 Etnbllshe<I 18~3 § 

~ RAMAPO AJAX CORPORATION ~ 
§ ~~~ § 
~ HILLBURN, NEW YORK § 
§ Chicago New York Superior, W is. N iagara Fall•, N. Y. § 

i Au:::~:etu~:lic1;t;t~r:~:ftf=:ir ;::

0 i 
~llll;lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllltlHIIIIUllllllllllllfltllllllJIIIJllllllllllll111fllllllflllllltllllllfllllllllllllllll~ 

~111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n1.!. 

E 
C 

I 
RWB DYNAMOTORS 

FOR 
CARBON ARC RAIL JOI NT WELDING 

CARBON ARC RAIL BONDING 
CARBON and METALLIC .ARC q ENERAL WELDING 

~ Rail Welding and Bonding Co., Cleveland, O. _ 
f.111111111111111111111111111111111111111111111111111111111111111111111111111111111 1111m1111111111111111111111111111111111111111111111111111 11 1111111111111111111i 
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j T~!~~~NT:EoiE~~s i 
Let Us Prove That 

I 

I 

Y MOTOR BRUSHES 
ARE THE BEST 

BECAUSE 
They are SELF-LUBRICATING, NON

ABRASIVE and of UNIFORM QUALITY. 
Their CARRYING CAPACITY is HIGH and their 

COEFFICIENT OF FRICTION LOW. 
There is a specially designed grade for every purpose

RAILWAY MOTORS, AIR COMPRES
SORS or POWERHOUSE EQUIPMENT. 

Writ~ for CATALOG B-3 

The United States Graphite Company 
Saginaw, Michigan, U. S. A. 

New York 
Philadelphia 

District Offices: 
Pittsburgh 

St. Louie 
Ch!cairo Denver 

San Francisco 

~111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111?. 

Solo or Quartet 

U SEO individually, there are Tri
blocs to manage any load to 40 

Tons; used in batteries of two, three, 
or four, they take care of loads up to 
80, 120 and 160 Tons respectively. 

;~;;;~iii~~i~;~~d.~;· I 
J-AP'tl ■ 11 .. U■■ £L.1!1 TUIIIIIIN ■AIIIICll~ONA 11110 01!'. .JANIIIRO ~ 

,,111111111111111111111111111111111111111111111111n11111111111111111111111111111u111111111111111111111111111111111111111111111111111111111111111111111111111111111'i 

~ 11n111111111111111111 11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111!: 

I MAIL THAT ORDER TO NICI 

5111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111ri 

~IIUIIIIIUUlllllllllllllllltlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllli 

e Car Seating, Broom and Snow Sweeper I 
~ Rattan, Mouldings, etc. ~ 

I=- AMER:;:R::::~:y:::,::G- co. I 
RA TT AN SUPPLIES OF EVERY DESCRIPTION ; 

~1111mm11m111n11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111rn11111111111111111I 

!ftllNIUllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllJIIIIIIIIIIII'~ 
• = 
f:1 Waterproofed Trolley Cord l;1 

I ~~lllllllll!IIIRlll..i!III• I 
~ -alillilliiiiiliilililliliilll ~ 
C : 

I Is the finest cord that science and skill can produce. I 
§ Its wearing qualities are unsurpassed. § 

I !'.,;;~;:~:::~:;it~~~T~:~l<;.;::rn " I 
1 Mii€; ;;.itis<>'Ep1F~.. 1 
E S § Newtonville, Mauachusetta § 
~lllllllllllllllllllllllllllllllllllllllllllltlllllllllflllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllii 

~11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

i B~~.~f?~!ck.!~~.!s I 
'= The Buckeye Jack Mfg. Co. I· 

Alliance, Ohio -
~JIIIIIIIIIIIIIIIIHIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIJlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllnllllllllllllllllllllllllllllllllUIIIIIIIIII~ 
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I 1kf .t;J/( f ~ I 
I gg~~ t.l~:~.:·tA:~~ I 

E 

E E 

I VENTILATORS I 
§ = 

T H E N-L New Style Type C Venti
lator is absolutely weatherproof, lays 

low on roof, looks well and meets every 
requirement of ventilation.· 

= -
More tfian seven thousand N-L f"entilators 

sold during 1922. 

'W. J. J eandron 
345 Madison Avenue, Nev; York 

Pittsburgh Office: 634 Wabash Bid~. 

San Francisco Office: 525 Market Street 
Canadian Distributors: Lyman Tobe & Supply Co., Ltd., 

Montreal and Toronto 

= 
~ 
~ 
E = E 

I 
§ 

The Nichols-Lintern Company 
7960 Lorain Ave., Cleveland, O. 

N-L Products manufactured and said in Canada by 

Railway and Power Engineering Corporation, Ltd., 
133 Eastern Avenue, Toronto, Ontario 

i111111111ttrulWlllltlltllllllllllltllllllllllUUlllllllltllllllltllllllllllllllllllllllllllllllllllltllllllllll;IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIUIII~ ~1 lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllF. 

l""'J"'"'"'"o"'"'"'"""'H"'""''"''"''N"'"""""''s"'"""'"o'"'"""'"'"N·······················u:i;:;·:·:i·····i 
~ Changer ~ 
E E 
E E 
~ Adjustable ~ 
E The best changer on the market. § e lllli-ll•ltr"-1 Can be adjusted by the conductor to § 
5 throw out a vsrylnr number of § 
§ coins. necessary to meet chanires in = 
~ rates o! fares. ~ 

~ Flexible ~ 
§ l■--:-lliill i,,:;nn:.11 Each barrel a eeparate unit, permit• § = ting the conductor to interchanre = 
§ ·:«1:1-LJM•-... "°' the barrels to suit his versona.l :re- § 
§ .. ._.,...!:II quirements. and to facilitate ths ad- § 
§ ditlon of extra barrels. § 

I JOHNSON FARE BOX COMPANY . , 
E Ravenswood, Chicago, Ill. ~ 
i::111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

!111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111t. 

I International i 
Registers I 

Made in various types and sizes ~ 
to meet the requirements of § 

service on street and city system. 

Complete line of registers, 
counters and car fittings. 

Type R-JO Exclusive selling agents for 
~ HEEREN ENAMEL BADGES. 

I The International Register Co. 
~ 15 South Throop Street, Chicago, Illinois 
~Hlfflllflllllrdlllllllllllllllllllllllllllllllllllllllllll llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllfflll,.-,,1111111= 

ir11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

I Safe One-Man Car opera-
~ tion demands that the 
! motorman's fare collection 
~ duties be reduced to the 

minimum. This is accom
plished by the use of 

CLEVELAND 
Fare Boxes 

The Cleveland Fare Box Co. 
Cleveland, Ohio 

;.1111111m1mmmn1111111111111111 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i 

.1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111£: 

A Style for 
Every Service 

Send /or Cata1"6 

BONNEY-VEHSLAGE 
TOOL CO. 

Newark, N. J. 
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SEARCHLIGHT SECTION 
EMPLOYMENT-BUSINESS OPPORTUNITIES-EQUIPMENT 

UXDISPLAYED-RATE PER WORD: 
.1.,odtio,u1, Wanted. 4 cents a word, m'ntmum 

'l 5 centa an insertion, payable ln advance. 
1-'odUons i•at"ant and nll other clanlftcatlona. 

8 cents a word, mtnlmum chara:e J 2. 0 O. 
Proixual,, 4C cents a llne an tnsertlon. 

POSITIONS VACANT 

DHAFTSZ-IAN wanted ; familiar with steam 
and street railway special track work. 
State salary, experience, etc. P-495, Elec. 
Ry. Journal, Old Colony Bldg., Chicago, 
JII. 

EXGIN'EER wanted, familiar with street 
railway special track work, to work Into 
sales organization. Give full details in 
first letter. P-494, Elec. Ry. Journal, Old 
Colony Bldg., Chicago, Ill. 

ENGINEER with broad experience In e lec
tric railway field for important editorial 
position on Electric Railway Journal; 
must be under thirty-five, energetic, good 
personality and must have a constructive 
view of the Industry. If you are one who 
enjoys Jots of hard work as well as wide 
association In a fine way with electric 
railway men and can write, address Man
aging Editor, Elec. Ry. Journal, J 0th Ave. 
at 36th St., New York City. 

GRADUATE electrical engineer wanted by 
large street railway In eastern Pennsyl
vania for manager's office; should be 
about thirty years of age, experienced 
thorough ly In street railway motors. 
feeder Jines and substations; preferably 
a man with shop experience. P-490, Elec. 
Ry. Journal, 10th Ave. at 36th St., New 
York City. 

SUPEIUNTJ-;.NDENT wanted for Street 
Railway Company In a town of 25.000 
people in the Southwest, operating 12 
cars. X-one hut high grade men of 
experi€nce ne<·d apply. P-497, l~Jectrlc 
Railway Journal, Old Colony Illdi; .. 
Ch icag-o. Ill. 

YOU.NG eni;-lnecr. with a year or two~ 
perlence m the electric railway field. for 
an editorial position In New York on 
E lectric Railway Journal. Journal edi
torial work offers a splendid opportunity 
for a man to grow rapidly. Must be 
Pnergctic and have Initiative; good op-
1>ortunity for advancement. Address 
Managing Editor, Elec. Ry. Journal. 10th 
Ave. at 36th St., New York City. 

INFORMATION: DISPLAYED-RATE PER INCH: 
Boz l\.'umber1 in care 'l( any of our oftices 

count 10 wards adrl1tlonal in undisplayed ad,. 
• l to 3 Inches .............. $4.50 an Inch 

Dilco1mt of 10% tt one payment ts made tn 
advance for four consecuttn tnsertions of 
undisplayed ads toot tncludint o roIKUal1). 

POSITIONS WANTED 
AUDITOR. broad experience as chief ac

counting officer with representative util
ity interests. now engaged on important 
work for federal government. desires 
connection with progressive utlllty as 
auditor, secretary or treasurer. P\V-•ss. 
Electric Railway Journal, Real Estate 
Trust Bldg., Philadelphia, Pa. 

CIVIL engineer, technical; married; mem
ber American Society Clvll Engineers; six 
years' miscellaneous engineering experi
ence, twelve with street and Interurban 

4 to 7 tnche11 .............. 4.30 an Inch 
8 to l4 Inches ............ . . 4.10 an Inch 
.An adol'rtUing int'1J ts measure-d ve-ttcally on 

one columo, 3 columna.--30 lncbea-to a p11e. 

E. R. J. 

POSITIONS WANTED 
railways; present, engineer maintenance 
of way and structures. large property ; 
engineer of recognized ability; excellent 
references; Interview solicited. PW-489, 
E!ec. Ry. Journal, Old Colony Bldg .• Chi
cago, Ill. 

SUPERINTENDENT motive power and 
equipment, with good record based on 
broad experience, city · and lnteru·rban. 
A.C. and D.C., desires position. PW-491, 
Elec. Ry. Journal. Old Colony Bldg., Chi
cago, Ill. 

J:II HIHIUHIIHIIIIIIUIIIUIIHIIIIIIIIIIIIIIUIIIUII IIIIIIIII IIIIIIIIIIHUHIUlll1111111111111111Ullllllllllllllllll1UIIIIIIIIIIIIIIIUllllllllll '1111 11HfflllllllUIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIUUIIUlhff'. I FOR SALE I 
An exceptional opportunity 1s offered to acquire the 

Completely Equipped Plant 
of an Established Electrical 

Company 

and Good Will 
Manufacturing 

with a national reputation for making the highest grade of product, and 
known to practically every large public, service company in the country. 

The ent ire business may be purchased outr,.ght or a partian al t h~ capitol stoch. 

Addre,-.• : BO-406, El~ctric Railway Journal, 10th Ave. and 30th St., N~w York. 

1··············;~;;~::;~~~·~···~:;:·········· .... ,. 
i========. Weight Complete, 33.000 Iba. Seat 53, 4-G. E. No. 2118-0 Motore. 

K-12-H Control, Wes\. Air Taylor Trucka, 
R.H. Type. Complete. 

ELECTRIC EQUIPJ\IENT CO. 
Commonwealth Bldg .. l'hlladelnhla. Pa. 

,u111111111111111111111111111111111111111111111111111111111111111111111111u11111111111111111111111111111L 

., .................. .,. ........ ~.,.:::~~ii~~~:~•;-;~nnnu .. n .. un .. nnm••1 

ELECTRIC WELDER i======. 'fRAXSIT EQUll')IENT CO. 
Cars-Motor• 

501 Fifth Avenue, New York, 
• 111111unu111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111.": 

This Paper I The Searchlight Advertising • ln 
is read by men whose success depends upon thorough knowledge of means to an end-whether it be the secur
ing of a good second-hand piece of apparatus at a moderate price, or an expert employee. 

= 

i 
i 

" of this is th, vui,ty of this joum!~:hli!~:T W~~,~~~•nt ,nd ,pp«ci,bl, d,mand fo, I 
~ such machinery or services, by its readers, the market place which these advertisements represent could not ~ I exist for any length of time. Att •~u ming the Searchli11:ht Section? I 
~lflllllllJIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHtlllllllllllllllllJIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJrf. 

~rnm11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i 

I "Paint Sells Transportation" i 
~ Let us show you ~ I ~f £,~Wlt;'_-CHANDLER ~&rx'!.:~~r. I 
~ffllHllfHIHIIHHtJIIIHllllllllftllllfllllllJJUnlllllfllllUfflllllHIIUIIIHlllllnm111111111111111111111111111111111m111111111n11111111111111111111i 

.•111111nn1111111um111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m111111111111111: 

§ ~~llfii=:f Gets Every Fare ~ 

!"=-: :E?:.!:\~~¥~~ '=~=._ Perey Manufacturing Co., Inc. 
30 Church Street, New 1·ork CltJ' 

~IIIIIIIIIIIHUIIHHlltnlllHIIIIIIIIIIIIIIIIIIIIIIHllllllllllllllffflllfllllllllllllllllllllllllllllllllllllllllllllllflllllllllllllllllllllllllllflflllllHII~ 
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Adnrtlslng, Street Car 
Collier, J.nc., Barron 0. 

Air Receivers, Aftercoolen 
Inir:ersoll-Rand Co. 

A.Eif~~~c ~~Ice Sup. Oo. 
Ohio Brass Co. 
Standard Steel Works CO. 
Westinghouse E. & M. C.. 

Armature Shop Tools 
Elec. Service Suppliee Oo. 

Antomatlo Return Swltda 
Stands 

Ramapo Ajax Corp. 
Antom1>tlc Safety Swltell 

Stand■ 
Ramapo Ajax Corp. 

Axles . · 
Bemla Car Truck Co. 

, St. Louie Car Co. 

At~s ~:.. w:ie:i Co. 
Brill Co., The J. G. 
Westing-house E. • K. oe. 

Ac1ru!ir~'1tew:--a. M. I. Oo, 

ELECTRIC RAILWAY JOURNAL December 30, 1922 

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 

Brushes, Graphite 
Morga.uitc Brush Co. 
National Carbon Co. 
U. S. Graphite Co. 

Brush••• Wire Pnenmatlc 
Ingeraoll-Rand Co. 

Bruol1 Doi cl~r• 
Anderson Mfg.' Co., A. & 
J.M. 

Columbia M, W. & M. I. Co, 
Buses, l\lotor 

fr.1He~0-rr;y~~/n?c. 
St. Louie Car Co. 

1
\~~t!i"~bre & Insul~tlon Co. 

Bushings, Cnse Jiardened and 
lllanganese 

Bemis Car Truck Co. 
Brill Co .• The J. G. 

Cables (Se• Wires ond 
Cables) 

Cambric, Tup•s. Yellow & 
Block \'arnlshed 

Irving-ton Varnish & Ina. Co. 
Carbon Urush•s (See Brushes 

Carbon) 

• Coln-Coontln,:- lllachln"' 
Electric Servwe Sup. Co. 
lntern&t'I .Kegister Co., The 
Johnson Fare Box Co. 

Commutator Slotters 
Electric Service Sup. Co. 
General Electric Co. 
Westinghouse E & .M. Co. 

Commnfator Truing Oe,·lces 
General Electric Co. 

Commutators or l'arts 
Cameron E'lec'l .\\!fir:. Co. 
Columbia M. W. & M. l. Co. 
General Electric Co. 
Westinghouse E. & M. Co. 

Compressors. Air 
Allie-Cbalmera lllfg-. Co. 
General Electric Co. 
Jngersoll-Rand Co. 
Weetinrhouse Tr. Dr. Co. 

~~~~=~,i~~n1lrC0~ortable 

Condcnsere 
Allie-Chalmers M!g. Co. 
General Electric Co. 
Jogereoll-Rand Co. 
Westinghouse E. & lll. Co. 

Door Ot•eraCiug Devices 
Con. car-Heating Co. 
.Nat'! Pneumatic Co .• Inc. 

Doors and Door Fixtures 
Brill Co., The J. G. 
General Electric Co 

Doors. Folding Vestibule 
Nat'J Pneumatic Co., Inc. 

I>rart ltigglttg (1:ioe Conplere) 
Drills, Rock 

Ingersoll-Rand Co. 
I>rille. Track 

American Steel & Wire Co. 
Electric Service l:iup. Co. 
JngersolJ-Raad Co. 
Ohio Brass Co. 

Dryers, Sand 
Electric Service Sup. Co. 

Illar• 
Ohio Bra.ss Co. 

Electrlcnl Wires and Cable! 
Amer. Electrical Worka 
American Steel & Wire Co. 
Roebl~'a Sons Co., J. A. 

Electric Grinders 
Railway Track-Work Co. 

a;u Prodncen 
Westinghouse E. & M. Co 

Gaaollne Torchea 
Economy Electric Device,, 

Co. 
Gate1, t:nr 

Brill Co .• The J. G. 
~r ee.iea 

Columbia M. W. & M. I. Cc.. 
Electric Service Sup. Co. 
Westinghouse E. & M. Co. 

Gears and Pinion• 
Bemis Car Truck Co. 
Columbia M. W. & lll. I. Co. 
Electric Service Sup. Co. 
General Electric Co. 
National Railway Appliance 

Co. 
Nuttall Co., R. D. 
Tool Steel Gear a. Pinion 

Co. 
G,nemting Sets, o .... Electrlc 

General ElecLric Co. 
Gent'l"tltore 

Allie-Chalmers Mfg. Oo. 
Westinghouse E. & M. Co. 

Gog,:1••• Eyes 
Indianapolis Switch & Frog 

Co. 
llnbbltt l\leta.l 

More.Jonea Br. & MetaJ 0.. Car Lighting 1Flxtnrea 
Elec. Service Suppl.lea 

Condeosor, Popere 
Irvtngton Varnish & Ina. Co. 

Electrodes, Carbon 
Indianapolis Swltcb & Frog 

Co. 
Railway Track-Work Co. 

Smith Heater Co .• Peter 
Gongs (See Bell■ and Goar•> 
GreaBBB (See LubrtC!Allta) ~~:!\;J! ~~v~~& .M:. I. Oe. 

Bri.fc~~n:.,~~~p. Oo. 
Internal'! Register Co., ~ 

Batterll'8, 0'7 
National Carbon Ca. 

Bearings Md Bearing .Metal■ 
Bemis Car Truck Co. 
Columbia M. w. & M.1.oe. 
General Electric Co. 
Gilbert & &one, B. F. A. 
Le Grand. lac.. ll&I 
More-Jonee Br. & Metal Co. 
Weatlngbouse E. & M. Ce. 

Bearing&, Center and Bollw 
Side 

Stucki Co •• A. 
Bearing•, Roller . 

Stafford Roller Dearlnc Car 
'l'nlck Cort>'n 

U,Jls and Oonga 
Brill Co., The J. G. 
Columbia M. W. & M. L Ce. 
Conaolldated Car-Heatlnl' 0.. 
Electric Service Sup. Co. 

Boller! 
Babcock & Wilcox Oo. 

BX'::!;fc!Pri~I0.t Wire Oe. 
Electric Service Sup. Co. 
Indianapolis Switch & J'roc 

Co. 
Ohio Brase Co. 
Rall Welding & Bondlnr Co. 
Railway Track-work Co, 

.llonds, Rall 
American Steel & Wire Oe. 
Electrlc Service S-Up. Co. 
General Electric Co. 
Indianapolla Switch & J'roc 

Co. 
Ohio Brase Co. 
Railway Track-Work Co. 
Rall Welding & Bondinc Co. 
Westinghouse E. & M. Oo. 

Book Publlshers 
lllcGraw-Hlll Book Co. 

Bnu,keta and CroH Arm■ 
(See alao Poles, Tlea. 

B!~:.!"k::,~~teel & Tr. o.. 
Electric Ry. Equip. Clo. 
Electric Service Sup. Oo. 
Hubbard & Co. 
Ohio BraBB Co. 

Bmke AdJnstere 
National Ry. Appll&nce Ce. 
weatlnghouae Tr. Br. Co. 

Brake ShoBB 
Amer. Br. Shoe & Fdr7. Oo, 
Barbour-Stockwell Co. 
Bemis Car Truck Co. 
Brill Co., The J. G. 
Columbia M. W. & M'. I. Oo. 

Bmkes, Brake Syatems ana 
Brake Parle 

Allla-Chalmera Mfg. Oo. 
Bemla Ca.r Truck Co. 
Brill Co., The J. G. 
Columbia M. W. & M. I. Co, 
Genera.I Electric Co. 
Nation&.! Drake Co. 
Weatlnir:houae Tr. Br. Co. 

Broome, Trllek, Steel or Bat-
tan . 

Amer. Rattan & ,Reed Mfr. 
Co. • 

Brn•hee, Carbon "'' 1 

General Electric Co . . • 
Jeandron, W. J. .! 
Le Carbone Co. 
Morganite Bruah Co, 
Nation&.! Carbon Co. 
Weatfnghouae E. & M. Co. 

car Panel Safety Switches 
ConeolidaLed Car-Heatlnr Co. 
Westing-house E. & M. Co. 

Cars, Dump 
Dlffereotial Steel Car Co. 

C'are, GRS Rall 
St. Loula Car Co. 

Cara, l'nse,nger, Freight 
Ex}>rf&B, Etc. 

Amer. Car Co. 
Brill Co., The J. G. 
Kuhlmao Car Co., G. C. 
National R1. Appl.lance Co. 
St. Louie Car Oo. 
Wason Mfr. Co. 

Cara, Second Hand 
Electric Eqult,ment Co. 

Can, Srtt-rropelled 
General Electric Co. 

castings, Brass, Composition 
or Copper 

Anderson Mfg. Co., A. & 
J.M. 

Columbia M. W. & M. I. Co. 
More-Jones Br. & Metal Co. 

Castings, Gray Iron and 
Steel 

Bemis Car Truck Co. 
Columbia M. W. & 111. I. Co. 

Caotlnga, lllallea ble and 
Bm•e 

Amer. Brake Shoe & Fdry. 
Co. 

Demla Car Truck Co. 
Columbia M. W. & M. I. Co. 
Le Grand. Inc., Nie 

Catchers and Relrlevcra, 
Trolley 

Electric Service Sup. Co. 
Ohio Brase Co. 
Wood Co., Chaa, N. 

Catenary Conetnrntlon 
Archbold-Brady Co. 

C,llini:-•. Plywood. l'aoel■ 
Haskellte Mfg, Co. 

Clrcnlt BrMk<r• 
General Electric Co. 
Weatinir:huse E. & M. Co. 

Chunpa and Connecton for 
Wlrl'8 and Cebl1'8 

Anderson Mfg-. Co., A. & 
J.M. 

Electric R:,. Equip. Co. 
Electric Service Sup. Co. 
General Electric Co. 
Hubbard & Co. 
Ohio Brass Co. 
Weatlngbouse E. & M. Co. 

CleMore ond Scmpcre-
Track (&e alao Snow
Plowa, S w e e p e r a and 
Brooms) 

Drill Co,. The J. G. 
Ohio Brass Co. 

Olnaten and Socket. 
General Electric Co. 

Coal and Aak ID>ndllng (See 
Conveyln,: and Hoisting 
Machine.,.) 

Coll Banding aod Winding 
ll[achlnl'8 

Columbia M. W. & M. I. Co. 
Electric Service Sup. Co. 

Colla, Arme.tore -and Field 
Columbia M. W. & M. I. Co. 
Economy Elec. Devicea Co. 
General Ele~trlc Co. 
Rome Wire Co. 

CoU11, Choke and Klcldnr 
General Electric Co. 
Weallng-houae E . & M. Co. 

Connectors, Sold€11'lraa 
Westinghouse E. & lll. Co. 

Connectors, Trailer Car 
Consolidated Car-Heat'&' Co. 
Electric Service Sup, Co. 
Ohio Braaa Co. 

Cootrollen or Parta 
Allia-ChaJmera Mfg. Co. 
Columbia lll. W. & M. I. Co. 
General ElecLrlc Co. 
Westinghouse E. & M. Co. 

Controller Regulntora 
Electric Service Sup. Co. 

c~~e"r~ln\1~:~to. • 
Westinghouse E. & Jor. Co. 

Com·ertM'! Rotary 
Allls-Chafmera Mfg. Co. 
General Electric Co. 
Westinrhouae E. & JI[, Co. 

Com·eylng and Hoisting Mn, 
chlneq• 

Columbia !If. W. & M. I. Co. 
(.'opper Wire 

Anaconda Copper Min. Co. 
Cord AdJnatero 

NaL'l Fibre & Insulation Co. 
Cord, Bell, Tron,, ~glater, 

etc, 
Drill Co., The J. G. 
Electric Service Sup. Co. 
Internat'l Regl&ter Co., The 
RoebUnr'a Sona Co., J. A. 
Samaon Cordsge Works 
Silver Lake Co. 

Cord Connectors & Coopl•n 
Electric Service Sup. Co. 
Samson Cordare Worka 
Wood Co .• Chaa. N. 

ci~fll"'Jo.,C¥iie J. G, 
Ohio Brass Co. 
Westinghouse Tr. Br. Co. 

Cmnes 
AllJa-Chalmera Mfg-. Co. 

Cro88 Arm• (St'e Br&cketa) 
('rosslnp 

RamaPO Ajax Cort>. 
Crosalnit Foundation• 

InLernatlonaJ 8-teel Tie Cc. . 
Crossing Frog & Swlkh 

Ramapo Ajax Corl). 
Wharton, Jr •• & Co., Wm. 

Crossing Mangnnes• 
Indiannpolla Switch & Frog 

Co. 
Ramapo Ajax Cort>. 

Crossing Sl,:-nol• (Sre Slg
nnl•, Crossing) 

Cri':;'~f,.j ~~~:) (See Track) 
Cro•sln,:•, Troll•1 

Ohio Brasa Co. 
Cmshel'tl, Rock 

Allis-Chalmers Mfg. Co. 

Curtains and Cnrtaln 
Flxtnrea 

Brill Co .• The J. G. 
Electric Service Sup. Co. 
llforton Mfg. Co. 

DPRlf'l'B' l\lac,hln,r:, 
Electric Equlpment Co. 

Deramni:- Devleea (See Track 
Work) 

D.,.,.alllng Swltch,e 
Rsmapo Ajax Cort>. 

J>Eostlnatlon Sign• 
Columbia M. W. & M. I. Co .. 
Electric Service 9up. Co. 

D,tretln"•Servt,e 
Wlah Service, P. Edward 

Don. Lathe 
Williama & Co., J. H. 

Electrodes, Steel 
Indianapolis Switch & Frog 

Co. 
Railway Track-Work Co. 
.t;nglneers C"on•ttltlng- Con-
Attl~~n~ a;t_, of.7_t1og 
Archbold-Brady Co. 
Arnold Co .• The 
Beeler. John A. 
B11Jesby & Co., H. M. 
Day & Zimmermann 
Feustel, Robert M. 
Ford. Bacon & Davis 
Hemphill & Wells 
Holst. Englehardt W. 
Jack&on. Walter 
Kelly, Cooke & Co. 
Ong, Joe R. 
Pareona. Klapp, Brinkerhoff 

& Doug-las 
Richey, Albert 9. 
Roblnson & Co., Inc .• 

Dwight P. 
Sanderson & Porter 
~ang&ter & J\lstbews 
Smith & Co., C. E. 
Stone & Webster 
White Engineering Corp .• 

The J. G. 
Witt, Peter 

En,:lnN'rs, Con•nltlng, Con• 
En,:-lneo, Ga•, Oil or StNlm 
All.le-Chalmen M'fr. Co. 
Joger&oll-Rand Co. 
Westinghouae E. & M. Co. 

Fnre Bona 
Cleveland Fare Box Co. 
Economy Electric Device& 

Co. 
Johnson Fere Box Co. 
National Ry. 0 Appllance Co. 

FenCN. '\\'oven \\'Ire and 
Feore l'o•h 

American Steel & Wire Co. 
F~ndrr• and Whl't'I Guards 

Brill Co., The J. G. 
Cleveland Fare Box Co. 
Consolidated Car Fender Co. 
Electric Service Sup. Co. 
Le Grand, Inc., Nie 

Fibre and Fibre Toblng
Nat'l Fibre & Insulation Co. 
Weatlog-house E. & M. Co. 

Field Colla (See Coils) 
Flooring Compooltlon 

Amer. Mason Safety Tread 
Co. 

For,:lng:a 
Columbia M. W. & M. I. Co. 
Wlll.l,uns & Co., J. H. 

Froga & Croesln1t11, Tee RnJI 
Ramapo AJax Cort>. 

Fro,:s, Traek 
<See Track Work) 

Wharton, Jr., & Co., Wm. 

';;~~• B;:~'"l,. 
FnsNI 11nd Fu•~ JtoxN 
Columbia M. W. & M. I. Co. 
Consolldated Car-Heating Co. 
General Electric Co. 
Westinghouse E. & M. Co. 
Wllllams & Co •• J. H. 

Fosl'8, R•ftllable 
, Columbia M. W. & M'. I. Co. 

General ElecLrlc Co. 
Oal!:f.'11, Oil and Watn 

Ohio Brass Co. 
GR•keta 

Weattnchouse Tr. Br. Co. 
GM-Eltttrl~ Can 

G<ineral Electric Co. 

Grinders and Grtn.sns 8op-
pllee 

Indlanapolla Switch & Frog
Co. 

Railway Track-Work Oo. 
Grinders, Portable 

Railway Trnck•work Co. 
Grinders, Portable BIMV!c 

Ra.Jlway Track-work Co. 
Grinding Rrl~.k• and \\1teels 

Railway Track-work Co. 

G::::a~~•}.[i;~,,,. 
Goard Ralls, Tee Ball and 

lllangao"80 
Ramapo Ajax Corp. 

G~~'l~c Trs'~~ce SUJ>. Co. 
Ohio Brasa Co. 

Damme'?, rnenmatl0 
Inir:ersou-Rand Co. 

0f~~!~~"ttrg co., A. & 
J.M. 

Electric Service Sup. Co. 
More.Jones Br. & Metal Co. 
Nuttall Co., R. D. 
Star Brau Works 

H,adllghta 
Electric Service Sup. Co. 
General Electric Co. 
Ohio Brass Co. 

Hendllnln,: 
Haskelite !lrfg. Co. 

i~~~Tld~t".:i ~!i!'t.,~g~g eo 
Economy Electric Devlee• 

d1,fJ Car Heatlnr & Llrht
lng Co. 

National R1. Appliance Co. 
Smith Reeter Co., Peter 

H,at,ra, Car, Bot Air and 
•water 

9m1th HeaLer Co., PeLer 
D•aters, Car (Ston) 

Electric Service SUP. Co. 
Sterling Varnish Co. 
Westinghouse E. & M. Co. 

Htlmel•, W•ldlog 
lndlanapollB Switch & Froir: 

Co. 
Rallwny Track-Work Co. 

Hnl•IA and J,lfts 
Columbia M. W. & M. I. Co. 
Ford-Chain Block Co. 
Ingersoll-Rand Co. 

Hn..-. Brldttes 
Ohio Drasa Co. 

"I~r=-~~1!1e~~hll'&~ Co. 
Jootromenl•, llleasorlng and 

Rerordlng-
E.-onomy Electric Devices 

Co. 
Electric Service Sup. Co. 
General Electric Co. 
We&tinghouse E. & M. Co. 

Joanlnllng Clolh, raper and 
Tape 

General Electric Oo. 
Irvington Varnleh & Ina. 

Co. 
Nat'! Fibre & Insulation Co. 
Standard Underr:ronnd Cable 
WeaUnghouse E. & M, Co. 

Jnim!Rtlni:' !'lllk 
Irvlnrton Vaml■h & Ins. 

Co. 
ln■nlalln,: Vaml•hf'I 
Irvlnrton Varnlah & Ins. 

Co. 
Sterling Varnl•b Co.. The 
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,-,,,;:~:,~sh;~~7 
I A. E. R. A. Standards ; 
a § i Diamond "S" Steel Back is the Best Type ! 
; Standard; 
i = I Pa :.:erns I 
s = 
I ! - SAFETY ----~ -I CAR --==~ I 
I § 

I D-67 for Narrow Treads I 
i D-87 for Wide Treads ~ 

I American Brake Shoe and Foundry Co. I 
i 30 Church Street, New York •· ~ 
I 332 So. Michigan Ave., Chicago Chattanooga, Tenn. ~ 
i § 

&..........nmnmmnm111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n1111mrmuf 

I 

The Kalamazoo Trolley Wheels 
ha,ve always been made of en
tirely new metal, which accounts 
for their long life WITHOUT 
INJURY TO THE WIRE. Do 
not be mislead by statements of 
large mileage, because a wheel 
that will run too long will dam
age the wire. If our catalogue 
does not show the style you 
need. write us-the LARGEST 
EX C L U S I V E TROLLEY 
WHEEL MAKERS IN THE 
WORLD. 

THE ST AR BRASS WORKS 
KALAMAZOO, MICH., U. S. A. 

~INllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll'j 

fllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllflllllllllllllllllllllllllllllllllllllllllllllllllllllllllllli 

I ::::::::_ , ..... ""~ I 
I l!.:......;;. _____ .;..:;;.:======::::=:...---..J I 

Compressor Efficiency at 
"'7'Full and Partial Loads 
Type "XCB" Air Compressors are equipped with 
5-Step Clearance Control, which automatically causes t 
compressor to operate at full, three-quarter, one-half, on 
quarter or no load, depending upon the demand for ai 

This compressor can be big enough to deliver the large 
volume needed during rush periods, without sacrificing 
efficiency when the demand is lessened. 

Bulleti 

If It's Compressed 
P.111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111mmj 

~mur111111111111m11111111111111111111111111111111111111111111111111111111111111111111111111111mm111111111111111111111111111111111m1111111111111111111u.~ 

I ~==- G~NZE I 
I -- 11!~~ I 
I I 
"IIIIIIIIIIIIIIIIIIJIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJllllllllllllllllllf; 
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~ B. A. Heieman. Jr., Pre11tdent § 
:: Charlss C. Cestle, First Vlco-Preotdent W. C. Lincoln, lll11r. S&lel &nd : 
:= Harold A. Heiemen, Vlce-Prea:. and EngtneerlnK 5 
§ Treu. Frod C. J, Dell, Secretory , § 

~ National Railway Appliance Co. ~ 
§ Grand Central Terminal § 
~ 452 Lexington Ave., Cor. 45th St., N. Y. ~ 
§ BRAN CU OFFICES: § 

~ lllunsey Bldg., r:et~~~o'!tr~st CB1a1l? ll~fj;".\°:ir?'p:~· Boston. Ma••· ~=============:===~== 

Hegeman-Castle Corporation, Railway Exchange Bldg .• Chicairo. Ili. 

RAILWAY SUPPLIES 
Tool Steel Gears and Plnlona Drew Llne ll[aterlat and Rallwa:,' 
Anderson Slaok AdJu•tere Specialties 
Cleneeco Paint Oils Hartman Centerlnir Center Plotee 
Dunham Ho11per Door o,-·lee Economy Power Saving l\l~n 
.Peselble Drop Brake Staff'• II & W Eleetrlo Heaters 
l'laxlinom Jnsolatloo Garland Ventilators 
Angle-American Varn I ah e •• Pitt Sanders , 

l'alnte, Enamels, Surfacers, Notional Safety Car Equipment ~ 

.Jo~!!!."n CJ:~~eiioxes (',~•?~~ 0
j;~•~i;~e~ifet&,!~oy•a = 

l'eerlesa and Perry Side llearlop Hand Holds ~-
Tnemeo Paint & OU Company'e Cement }'alot 

?.,jJIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIF. 
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1nsul11tlon (S•e atoo l'alols) 

Anderson Mfg. Co., A. & 

£iec~ic Ry, Equip, Co. 
Electric Semce Sup. Co. 
General Electric Co. 
Irvington Varnish & Ina. Co. 
Sterling Varnish Co., The 

Insulation, Slot 
Irvlnirton Varnish & Ina. Co. 

Jmrulatou 
(See also Line l\laterlal) 

Anderson Mfg. Co., A. & 

g1.,:ric Ry. Equip. Co. 
Electric Service Sup. Co. 
Flood City Mfg. Co. 
General Electric Co. 
Irvington Varnish & Ins. Co. 
OWo Brass Co. 
Westinghouse E. & M. Co. 

Insulator 1•1n11 
Electric Service Sup. Co. 
Hubbard & Co. 

Insurance. Fire 
Marsh & McLennan 

.laeka (St"e also Ora.oea, 
llolsta and Llfls) 

Buckeye Jack Mfg. Co. 
Columbia M. W, & M. I. Co. 
Electric Service Sup. Co. 

.Joints, Rall 
(See Rall Joint•) 

.Journal Boxes 
Bemia Car Truck Co. 
BrlU Co., The J. G. 

.Junction Boxes 
Standard Underground Cable 

Labor Adjusters 
Corp, Service Bureau, The 

Lamp Guards nod Fixtures 
Anderson Mfg. Co., A. & 
J.M. 

Electric Service Sup, Co. 
General Electric Co. 
Westinghouse E. & M. Co. 

Lampe, Arc and Incandescent 
(See also Headlight,) 

Anderson Mfg. Co., A. & 
J. M, 

General Electric Co. 
Weatlnghouae E. & M. Co. 

L~'t:,~~la~i!i:!r~n~larker 
Ohio Braaa Co. 

Lanterns, Clasalflc,atloo 
Nlchole-Llntern Co. 

Lathe Attachment, 
Williama & Co., J. a. 

Lightning- Protecitlon 
Anderson Mfg, Co., A. & 
J, M. 

Electric Service Sup. Co. 
General Electric Co. 
Ohio Brass Co. 
Westlngbouee E. & M. Co. 

Llne lllaterl&l (S"" al•o 
Brackete, losnlaton, Wlreo, 
etc. 

Anderson Mf,r. Co •• A. & 
J.M. 

Archbold-Brady Co. 
Columbia M. W. & M. I. Co. 
Electric Service SuP. Co. 
Electric Ry. Equip. Co. 
General Electric Co. 
More-Jonee Br. & Metal Co. 
Ohio Braee Co. 
Westinghouse E. & M. Co. 

I.ockln~ Spring Boxeo 
Wharton, Jr., & Co .. Wm. 

Locomotives, EINitrlc 
General Electric Co. 
Westinghouse E. & M. Co. 

l,nhrlcatlnr; Enr;lnttr■ 
Texas Co. 
Universal Lubricating Co. 

Lubrlronta. Oil• and 0rfflB08 
Texas Co. 
UnivereaJ Lubricating Co. 

.lllachlne Tools 
Columbia M. W. & M, I. Co. 

.Marhlne Work 
Columbia M. W. & M. I. Co. 

11w;,~~~~ ~~~I& c~~t,'.nijm. 
~lanJ:'Rneee st...,J Gunrd Ralla 

Ramapa Ajax Corp, 
M&n,:an""" Steel Special 

Track Work 
lodlanapolla Switch & Fro&' 

Co. 
Ramapo Ajax Corp. 
Wharton, Jr., & Co., Wm. 

Meters (S.,., lnstrameot•) 
llletere, O,r, Watt-Hour 

Economy Electric Devices 
Co. 

Mot-0r Bose• 
(Ste Bosee, Motor) 

)Jotarmeo'a Seats 
Brill Co., The J. G. 
Electric Service Sup. Co. 
Wood Co., Chas. N. 

~• otors, Ell!Ctrlc 
Allia-Chaimera Mfg, Co. 
WeeUnghouae E. & M'. Co. 

llotors and Oeoeraton, Seta 
General Electric Co. 

Nute and u0lt• 
Allie-Chalmers Mf&'. Co. 
Barbour-Stockwell Co. 
Bemle Car Truck Co. 

ELECTRIC RAILWAY JOURNAL 
Columllia M, W. & M, l. Co. 
Hubuard & Co. 

Olis (See Lobrlcanta) 

P~1t~~r~c Service Sup. Co. 
Westinghouse E. & M. Co. 

Palote and Varolehes, lneu-

il!!in:;th-Chandler Co. 
Sterliug Varmsb Co. 

Palnts and \"arolaheo (Preser-

B~~~;flh-Chandler Co. 
Pslnls nnd \'arol•hee tor 

Woodwork 
National Ry. Appliance Co 

Pnverueot Breakere 
Ingersoll-Rand Co. 

Pl~~;_ ~:.t~~~ & Fdry. Co 
Pkkups, Tl'olley Wirt 

Electric Service Sup. Co. 
Ohio Brase Co. 

PJfol1~':n{t'!
11

~~ W. & M, l. Co 
Electric Service Sup. Co. 
General Electric Co. 
Wood Co., Chas. N. 

Plnlone (See o ... rs) 
Plos, Cose llurdeoed, Wood 

and Iron 
Bernie Car Truck Co . 
Electric Service Sup. Co. 
Ohio Brass Co. 
Westinghouse Tr. Br. Co. 

Pipe .Flttlnge 
Weetinghouse Tr. Br. Co. 

Planer. (See Machine Tool•) 
Pini•• tor Tte Rall Swttcheo 

Ramapo Ajax Corp. 
run-Rubber Insulated 

Electric Senlce SUp. Co. 
Ingersoll-Rand Co. 

Pnrumatic Tools 
Pole Reloforelni:; 
Hubbard & Co. 

Pole Line Hardw&re 
Ohio Brase Co. 

Poles • .Metnl Slrf'et 
Bates Exp. Steel Trues Co. 
Electric Ry. Equip, Co. 
Hubbard & Co. 

Poles, Trolley 
Anderson Mfg, Co., A. & 
J.M. 

Columbia M. W. & M. I. Co. 
Electric Service Sup. Co. 
Nuttall Co., R. D. 

Pole,, Tuhulor Stttl 
Electric Ry. Equip. Co. 
Electric Service Sup. Co. 

Poles and Tleo. Treated 
International Creosoting and 

Construction Co. 
Polee, Tle,i, Post, Plllng- and 

Lumber 
International Creosoting and 

Construction Co. 
Le Grand, Inc .. Nie 
Naehville Tie Co. 

Power So,·ln~ Devices 
Economy Electric Devices 

Co. 
National Ry, Appliance Co. 

Preooore Regulator• 
General Electric Co 
Ohio Brase Co. 
Weatinghouee E. & M. Co. 

Pompa 
AIils-Chaimers lllfg. Co. 
Ingersoll-Rand Co. 

Pumps, Yacuum 
Ingersoll-Rand Co. 

Pnnchee, Ticket 
Bonney-Vehalage Tool Co. 
International Reg. Co .. The 
Wood Co., Chas. N. 

Rull BracM &: Faeteolog-s 
Ramapo Ajax Corp, 

R,.11 Grinders (SN> Grlndeu) 
Rall Joints 

Rail Joint Co., The 
RRII ,Joints, Welded 

Indianapolis Switch & Fro&' 
Co. 

1b"~~=ird~~~e~arSH·!~~ri: Co. 
Weetinghouee E. & M. Co. 

Rall Welding 
Rall Welding & Bonding Co. 
Railway Track-work Co. 

Ratt&n 
Amer. Rat. & Reed M!,r, Co. 
Brill Co., The J. G: 
Electric Service Sup. Co. 
St. Louie Car Co. 

R~stera and Fitting-a 
Brill Co .. The J. G. 
Electric Service Sup. Co. 
International Reg. Co., The 
Rooke Automatic Reg, Co, 

Rt,Jnrorcement. Coocrrt,
Amertcan Steel & Wire Co. 

Repelr Shop Appllanct11 (&e 
al•o O>U Bandlns and 
\\'Indio,: Maehloeo) 

Columbia M. W. & M. I. Co. 
Electric Service Sup. Co. 

Repair \\'.nk (See also Coll•> 
Colun11J13 M. W. & M. I. Co. 
Ge11Pr11I E1xtric Co 
WPStlnghou•~ E. & M. Co. 

Replarer11, Car 
Columbia M. VI< & M. 1, Co. 
EIC<'trlc Senlce Sui,. Co 

Rt"sistance, Grid 
Columbia M. W. & M. I. Co. 

Rt't-iAtance. \\'ire and Tohfl 
General Electric Co. 
Westinghouee E. & M. Co. 

Resl•tn.nc,s 
c-.. nsolidated Car-Heating Co. 

Retrievers, Trolley (See 
('&tchere and Retrievers. 
Trolley) 

Hheostat• 
General Electric Co. 
Westinghouse E. & M. Co. 

Roller llearlogs 
Stafford Roller Bearlog Car 

Truck Corp. 
Roofs 

Haskellte Mfg. Co. 
Sandero. Tl'ark 

Brill Co .. The J. G . 
Columbia M. W. & M. I. Co. 
Electric Service Sup. Co. 
Nichola-Lintern Co. 
Ohio Brass Co. 

SnRh Fh:to,es, Car 
Brill Co., The J. G. 

Scral>"rs, Trnek (See CIMn
ers ond Seropers, Trock) 

Screw I>rlvere, Rubber 1 n
sulal ecl 

Electric Service Sup. Co . 
Seating Materials 

Brill Co., The J, G. 
~eRts. Hus 

St. Louis Car Co. 
Seate, Car (See alao Ration) 

Amer. Rattan & Reed l\Ifg. 
Co. 

Brill Co .. The J, 0. 
Heywood-Wakefield Co. 
St. Louis Car Co. 

SN'Ond Jfnnd Equlpmf'llt 
Electric Equipment Co. 

SN'rl't Servlee 
Corp. Service Bureau, The 

Shod"'• Vestibule 
Brill Co .. The J. 0. 

Sho,·eh 
Allia-Cbalmere Mfg. Co. 
Brill Co., The J, o. 
Hubbard & Co. 

Side Reorlngs (Sf'e Bearlnirs, 
Center and Side) 

Sl,:ools, Car Starting 
Coo. Car Heating Co. 
Electric Service Sup. Co. 
Nat'! Pneumatic Co., Inc. 

Sigllftls, lndlcatln,: 
Nichol•·Lintern Co. 

Slgnnl Sntems, Block 
Electric Service Sup. Co. 
Nachod Signal Co., Inc. 
U. S. Electric Signal Co. 
Wood Co., Chae. N. 

Sl,:nal 8ystema, Highway 
Crossing 

Nachocl Signal Co .. Inc. 
U. S. Electric Signal Co. 

Slaek AdJosters 
(See Broke AdJust,rs) 

SJ...,t Wheel• &nd ('atteu 
Anderson Mfg. Co., A. & 
J.M. 

Columbia M. W. & M. I. Co. 
Electric Ry. Equip. Co. 
Electric Service Sup, Co. 
More.Jones Br. & Metal Co. 
Nuttall Co .. R. D. 

~mokesh1<'ke, Car 
Nichols-Llntern Co. 

Soow•Plowe, Sweepere and 
Broanu 

Amer. Rat. & Reed Mfg. Co. 
Jlrill Co., The J. G. 
Columbia M. W. & M. I. Co. 
Consolidated Car Fender Co . 

8
~::1g1!:h~!~:iSi"plr"Ius. 
Co. 

Spikes 
Amer. Steel & Wire Co. 

S11llclni: Compound• 
Westinghouse E. & M. Co. 

Spllclni: Sleeves (See Clamp• 
and Connectore) 

Springs, Cur and Tl'nck 
Amer. Steel & Wire Co. 
Bcmie Car Truck Co. 
Brill Co., The J, G. 
St. Louis Car Co. 

S~rJ~ti~~: ~:•: ~~d Road 

8 tv"~~i~~nJ: .. & Co., Wm. 
Sterls and Stttl Prodocl1 

Morton Mfg, Co. 
St,pa, Cnr 

Amer. Mason Safety Tread 
Co. 

Morton Mf,r. Co. 
StokerR, ~lN'hnnlNt.f 

Babcock & Wilcox Co 
Weetm&"bou.._. E. & M. Co. 

Stora,:e BnttrriNI (~,e Bat• 
terleo, Stora,re) 

Strain lmm1a1or11o 
Ohio llrao• Cu. 

Strand 
Roebling'a son• Co .. J. A.. 

Snperheatt~ra 
Babcock & Wllcox Co, 

S"'eeper111, tSnow \Sfaf' Snow 
Plowe, Sweteprrs and 
Brooms, 

Switch :,;1and, 
lt1d.lanaa.,ollt1- Switch & Frog 

~o. 
Switch .Stands ll.110 t'lxturt-N 

Ramapo AJU.'X Corp 
Switehes, Seleet-or 

Nichola-Llntero Co. 
Swltehl's, Tra.tk , ~ee Trllck, 

Special Work) 
~u-ltchf"S sod ~wltchhoord8 

Allle-Chalmers Mfg Co. 
Anderson Mf&'. Co .. A. & 

J. M 
Electric Service Sup. Co. 
Geuer&l Electric Co. 
West11~bouse E. & M. Co. 

Switches, Tee Rall 
Ramapo Ajax Corp. 

Tampers, Tlfl' 
lngeraoll-Rand Co. 
1'ailway Track-Work Co. 

T&pe,i and t'loths (:-t>e ln
Aulatlng Cloth. l'nper and 
T&pe) 

T,e Rall Special Tr,,,•k Work 
Ramapo Ajax Corp. 

T~i,phollt'S nnd P11rt• 
Electric Service Sup. Co. 

Tetmlnols, Cabl8 
Standard Underground Cable 

Co. 
Te.ting Instruments (See In

struments, F.lretrlcal Jlleas
urloi:, Testing, etc.) 

Thf'rmoetah 
Con. Car Heating Co. 
Gold Car Heating & Li&"ht

log Co. 
Railway Utility Co. 
Smith Heater Co .. Peter 

Ticket Choppeu nnd Destroy
ers 

Electric Senlce Sup. Co. 
Tira and Tie Rod,, Stttl 

Barbour-Stockwell Co. 
International Steel Tie Co. 

Tlt-H, :M«-elmnlenl 
Dayton Jll~chanieal Tie Co. 

Tl..,., Wood Cross (:,;..., Pole», 
Ties, etc) 

Too~fl Swltche11 
Wharton, Jr, & Co .. Wm. 

Tool llolder• 
Williams & Co .. J. H. 

TWilJ~ia~~r'i:dc~~t~l.nfi. 

Toole. Tmek nnd :lllecella11e-
ous 

Amer. Steel & Wire Co. 
Columbia M. W. & Ill. I. Co. 
Electric Service Sup. Co. 
Hubbard & Co. 
Railway Track-work Co. 

TowrrR and Tranemleston 
fiitrnrtort'e 

Bates Exp. Steel Truee Co. 
W.-..tlnghouee E. & JI!. Co, 

Trnek Expnnelon .Jolnh 
Wharton, Jr .• & Co .. Wm. 

Traek Orlnders 
Railway Track-work Co. 

True-kl••• Trolllrnre 
St. Louis Car Co. 

Track. Special Work 
Barbour-Stockw•II Co. 
Indianapolis Switch & Fror 

Co. 
New York Switch & Cross

Ing Co. 
St. Louie Frog & Switch Co. 
Wharton, Jr., & Co .. Wm. 

Inc. 
Trnnefol'mrr11 

Allis-Chalmers J\lfg. Co. 
G<!neral Electric Co. 
Westinghouse E. & JI[. Co. 

Tr~nds, 1-nfrty, Stair Car Step 
Amer. Jllason Sa!. Tread Co. 
J\lorton M Jg. Co. 

TroUPy na,u-~ 
Anderson Mf&". Co .. A. &. 
J.M. 

Electric Servl<'e Sup. Co. 
General Electric ~o. 
Nuttall Co.. R. D. 
Ohio Braas Co. 

Trolley n11se•. R~trle>·lnit 
Anderson Jllfg. Co., A, & 

,I. M. 
Electric Service Sup. Co. 
Oeneral Electric Co. 
Ohio Braee Co. 

Trolley Rne"" 
Brill Co., The J. G. 
General Electric Co. 
Weetinghou•e E. & JII. Co. 

Trolley ~lnterlnls, O,·erh""" 
Flood City M!g. Co. 
Jllore-Jones Braes & Metal 

t.!o. 
Ohio Braas Co. 

Trolley Shoe• 
Economy Elec. Devices Co. 
Miller Trolley Shoe Co. 

Troll~ and Troll,-y S11t,m1 
Ford-Chain Block Co. 

December 30, 1922 
'l'rollt") \\'ht".-ltl and Uurp• 

J,'1000 l,'lty MI,;. Co. 
More·Jone,; Dross & Metal 

Co. 

Trolley Wheels, (See 'Wheel ■• 

Fri~1%t;,·~e;:_ ~~hhq;,) 
More-Jonee tlraaa & .Metal 

Co. 
Trolley \\'Ire 

Amer. Electrical Work.a 
Amer. Steel & Wire Co. 
Anaconda Copper Mio. Co. 
Roeblinll!''a Sona Co., J. A, 
Rome Wire Co. 

Trot·k•, Cnr 
Bemis Car Truck Oo. 
Brill Co., The J. G. 
St. Louis Car Co. 

Tuhinr. Yellow &nd Blae.k 
Flexible \'uolahee 

Irvington Varnieh & In■. Oo. 
TurlJlltf"8. St.Nun 

Aills Cha!mere Mfg, Co. 
General Electric Co, 
Westin"house E. & M.. Co. 

Turbines, \\'ater 
Allia-Chalmere .Mf&", t.!o. 

Tumt&bl..,. 
Indianapolis Switch & li'ro1 

Co. 
Turnstiles 

Damon-Chapman Co, 
Electric Service Sup. Co. 
Ohio Brase Co. 
Perey Mfg, Co. 

L'1>holslery ~latttlal 
Amer, Rattn,i & Reed Mfg. 

Co. 
\'ah·r• 

Westlnghon'I" Tr. Br. Co, 
1·ncuum l01nregnatioo 

Allis-Chalrners .Mf&'. Co. 
\'amlshM P'\per• 
Irvington Y'll'llleh & Ina. Co. 

\"aml•hM !'-like 
Irvington Varnish & Ina. Co. 

\"entila1ot!, Cur 
Brill Co., The J. G. 
:Satlonal Ry. Appliance Co. 
Nichols-IJntem Co. 
Railway Utility Co. 

Welders, Portnble Eleetrlo 
Iodlanapolls Switch & Frog 

Co. 
OWo Brass Co. 
Railway Track-work Co. 
Rail Welding & Bondlog Co. 

Wrldlu:t Prott119e9 aN Al)
pamt.ua 

Gen .. r,1 Electric Co. 
IndhU>apalls Switch "' Fros 

Ou. 
Ohin tlra•• Co. 
RaUway Track-work Co. 
Rail Weldln,r & Bonding Co. 
We•tlnghouse E. & M. Oo. 

w,-Jd,...., Ra.II lolnt 
lnd1".napolis Switch & Frog 

Co. 
Ohio Brass Co. 
Railway Track-work Co. 
Rail Welding & Bondlnr Co. 

\\'~Iden, Steel 
Indianapolis Switch & ;Frog 

Co. 
Wheel Guards (8.., Ft111....,.. 

nod '\\'h,el Gonrd•) 
Wh<"<ll Presses (!-NI ~lachln• 

Tooll'l 
\\'heels, Car, Cast Iron 

Bernt~ Car Truck Co. 
Griffin 'l\11t:'t'I Co. 

Whtth. Car, S!N'I and St...a 
Tire 

Beml8 Car Truck Co. 
'l\'hN'I•. Trolley 

Anden,on J\I!g. Co., A. & 
J.M. 

Columbia JI!. W. & Jll. I. Co. 
Copper Product• Forging Co. 
Electric Ry. Equip. Co. 
Electric Service Sup. Co. 
General El•ctrlc Co. 
Gilbl'rt & Sons. B. F. A. 
More-Jonea B. & M. Co. 
Nuttall Co .. R. D. 
Star Braes Works 

\\'hletle•, Air 
General Electric Co. 
Ohio Brass Co. 
Westinghouse Tr. Br. Co. 

wl.::e~
0
ri'eeJ & Wire Co. 

Roebllng'a Sons Co., J. A. 
\Tiree und Cob!..,. 

Amer. Elec'l Worke 
Amer. Steel & Wire Co. 
Anacoocta Copper Min. Co. 
General Electric Co 
Indla.napolie Switch & Fror; 

Co. 
Roeblln~•a Son• Co., J. A. 
Home Wire Co. 
Standard Underground Cable 

Co. 
Weetlnrbouse E. & M. Oo. 

\Vooilworkl~ lllM'hlBN 
Allia-Ch&Imers Mt&'. Co 

Wr.,nchN 
Willia.ms & Co .. J. H. 
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= STAFFORD ;==~ 

ROLLER BEARINGS 

---NI ..... R.. ... - Al.0.B. Bf-• 
•4 ,1,,.,flfOl•; Readil11 ApplW to 
Eov4.,,mml N ... 4n Ute. 

Cut Power Require• 
ments in Half 

Prevent bot boxes &nd 
,·eeultlng journ&I troubles; 
check end thrust &nd do 
&W&Y with all lubric&tion 
difficulties BECAUSE--

They Eliminate 
.lonrnal Friction. 

Guaranteed Two Yean . 

.A,t for literotu:re 

.., 1111111111111111111111111111m111111111111111111111111111111111111111111111111111111111111111111111n1111111111111111111111111111111111111111111111111111111111r.:: 
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The Differential Car 
An automatic dump car, an electric locomotive, a 
snow plow, and a freigbr car-all in one. Big 
■ avings shown in track con-
struction and maintenance, 
paving work, coal hauling, 
a!h disposal, snow removal, 
and freight transportation. 

The Differential 
Steel Car Co. 

Findlay, Ohio 

~ ~ 
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E S 

t~~!1~t~Ir~;~~~!~~~~!:.. J 
1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111:. 

Box 426, WllmJn~ton, Delaware 
.. 1111111111,1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i'. 

~11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111::: i VI P.f"rRI~ RKATER ~filPM~ ~!!~! i 
§ TERMINAL § 
§ (220 36th St.> § 
§ Brooklyn, § 

~ N. Y. ~ 
- Lifer.tare en -
§ THE&MOtlTAT OONTBOL SQUll'HKNTII Requeat § 
~,mm1111111mmm111111111111111111111111111111ui1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i 

i'"R,,N~WA~1'iJ:r·,·1:,·~~··c·o·M··vA~~··1 
I Sole Manufacturer, . ~ 
i "RONEYCO~IB" AND "ROUND Im" VENTILATORS § 
I for Monitor and Arch Roof Ca.re. and all clauee of buildlnp; = 
i •lao ELECTRIO TDERMOMETER CONTROL § _
1 

of Car Temperature&. ; 
Hl-161 WF.ST 22D ST. Write for 1328 Broadway § 

Chlc,aco. Ill. Catalogue Nf:W York, N. Y. ;; 
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Car Seat and 
Snow Sweeper Rattan 

For 60 years we have been the largest im
porters of rattan from the Islands in the 
Indian Ocean. It is therefore to be ex
pected that when Rattan is thought of 
our name, "Heywood-Wakefield," instantly 
comes to min<l. 

Follow that impulse and write us when m 
the n1arket for : 

High Grade close woven Rattan Car Seat 
\Vebbing, canvas lined and unlined, m 
widths from 12 in. to 48 in. 

High Grade Snow Sweeper Rattan m 
Natural and Cut Lengths. 

High Grade Car Seats, cross or longi
tudinal, covered with Rattan, Plush or 
Leather. 

HEYWOOD-WAKEFIELD 
COMPANY 

Factory: Wakefield, Mass. 
SALES OFFICES: 

Heywood-Wakefield Co. Heywood-Wakefield Co. 
516 West 34th St .. New York Hl5 Michigan Ave .. Chicago 

===- E. F. Boyle, Monadnock llldg .• San .t,'rancteco, Cal. 
F. N. Grigg, 630 Louisiana Ave .• Washington. D. C. 

5==- Railway and Power Engineering Corp .• Toronto and Montreal 
- G. F. Cotter Supply Co., Houston. Texas 

~llllllllllllllllllllllltlllllllllllllllllllllllllllllllllllflllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllfllfflllUHllllllllltlllllllflllf. 

g1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m11111111111111111111111111111111111111muun11111111~ 

l••~~~~~,t;~1□rl I ~A~ E 

l=====• ~o,t:;~~~=:!: w=-~~!:~mes out 
Send for Particulars 

~=- THE COPPER PRODUCTS FORGING CO. 
1412 East 47th Street, CLEVELAND 

;; -
~11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111?. 
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!_- ~lllliUIIUl~ Car Heating and Ven'tilation i= 

-~1P.,1ai.Js "ooe" ... ..,,,. ,ro, ....... , '"" .,. ~ :: :: ~ttl';,k!1t~~~t gi1 
.. toth_w-;.i~tn ~~i~~gm~~f § = - E Now is the time to get your care readv tor = 

i ~ · · ~ T~: ;:~:~ ~':1;t:r~::~•~r Company I 
~ *lllffllJtn\\' 1725 Mt. Elliott Ave., Detroit, Mich. ~ 
!111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 
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~ ECTRIC CAR HEATE ~ ~ 
~ L THERMOSTATIC CONTROL ~ ~ ! 
§ ) 'A'i'.. ':t § 
§ Jv § 

; ELECTRO-PNEUMATIC ~~ ; 
§ OR OPERA TING DEVIC ~ 
~1111111111111111111111111111111111111111111111111111111111111111m1111111111111111111111111111111111111111111111111m1111111111111111111111111111111111111111111~ 
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I TUirNSTILES 
~ Send for Circulars i DAM~~h;!!e~,p~~~ CO. _ 
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"-.... ~~i~~A-·~o·LL~~;~ii~M ..... l====_=_, 
R~om.,.,8 Mill• Department Gen•ral Offices 
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§ SAMSON SPOT WATERPROOFED TROLLEY CORD i 
= = = ~ 

E ~J5ij;.11ij!II: ~~ .. l!!!!!!!I!! § I . Trade Mark Ree. U. ~- Pat. orr. I 
Made of extra quality stock firmly braided and smoothly tlnished. 

§ Carefully inspected and guaranteed free from flaws. ~ = Samples and information gladly sent. = 
~ SAMSON CORDAGE WORKS, BOSTON, MASS. ~ 
-F,a111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m1111111i 

==

;=r-=~~~~f.~~~ .. :~;;;~i;:; .. -·_;===! 
Wendell & MacDuffie Co., 61 Broadway, New York 

General Sales Agents s § 
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~ ~ METER THE ENERGY ~ 

I ~iz*i i~1~i~i-1iJE- I 
5 ""!=m~"I L. E, Gould, 37 W. Van Buren St., Chicago s 

I DisTJ~tff'~ier ~~~tbA!i'r':~.!!'. ~~ Cf..I!t Till ~ 
;; Fars Bono, Bemla Truck SpoclaJueo, Miller Trol107 ShaN, § 
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Send for copy of our 
New Light-IV eight Car 

Catalog No. 266. 

Your New Cars 
Should Be 

Light-Weight Cars 
This catalog includes illustra
tions and data, principal dimen
sions and weights, on various 
types of light-weight cars built 
in our plants for city, suburban 
and interurban service. 

The elimination of unnecessary 
weight in rolling stock is justi
fied by the reduction in operat
ing expenses, power costs, etc., 
which result from their installa
tion. 

Every electric railway can save 
money by the introduction of 
light-weight equipment to dis
place the heavier types of cars 
and, at the same time, meet 
service requirements. 

Light-weight interurban cars 
weighing as low as sixteen ( 16) 
tons complete will enable inter
city lines to successfully over
come the competition set up by 
other forms of transportation. 

Im T H E J . G. BRILL COMPANY f(D1 
ll!!J!!i P H I L AO E:LPHIA, PA. lM 
AMERICAN CAR Co. 

ST. L.OUIS MO, 
G.C. KUHLMAN CAR Co. 

l:L.CVCL.ANO, OMIO. 
WASON MANF"'o Co. 

S?R INCF'IE'LO.MASS. 



ELECTRIC R A I LWAY JOU R NA L 

A Pocket Encyclopaedia of Practical 
Infoimfltion on Electric Rail\\ray Work 

Examine it 
FR EE 
for 10 days 

Electric Railway Handbook 
By ALBERT S. RICHEY, Electric Railwa3• E ngineer 

Professor of Electric Railway Engineering 
\Vorcester Polytechnic Institute 

832 pages, fie:rible, pocket size, over 600 ill11stratio11s. $4.00 11et , postpaid . 

This compact handbook is a reference book of practical data, formul~ and tables for 
the use of operators, engineers and students. It gives priceless data on problems which 
come up constantly in everyday electric railway practice. It is an invaluable handhook 
to the non-technical manager as well as to the engineer. 

H elps do the job in double-quick time 
The formula:, data and tables are presented in 
compact, easily accessible form. This informa
tion, right at the hand of the electric raihvay 

man, means a saving of valuable time and effort 
and consequently brings ahout more efficient 
results. 

A Partial List of the Table of Contents 
I. ROADBED AND TRACK. 

Englaeering Costs, Culverts. Tressels and Bridges, 
Grading. Transportation of Earth. Handling Earth• 
work, Power Shovels, Street Rallway Roadbed. Elec
tric Track Switches. 

II. BUILDINGS. 
Car House Track Layout. Design of Car House Building, 
Repair Shop Design, Fire Protection and Prevention. 

III. TRAIN MOVEMENT. 
Schedules. Headway. Stops. Grades Actual. Ruling, 
Virtual, Train Resistance. Acceleration, 

IV. RAILWAY MOTORS. 
A. I. E. E. Standardizatioo Rules on Railway Motors, 
Lists of Commercial Motors, Ventilation, Commutator 
Brushes. Field Coils and Maintenance. Gears and 
Pinions, Bearings and Lubrication. 

V. CONTROLLING APPARATUS. 
m::.r:,t i.&~~i~f~1u~! t Bc"gJi'li~J _c~r"11~~t~n~~;e~pgg~~~~~ 
Apparatus. 

VI. CURRENT COLLECTING DEVICES. 
Trolley Wheels, Trolley Base. Trolley Maintenance: 
Trolley Pressure. Third Rall Collector. 

VII. TRUCKS 
CJa.ssiflcation and Description of Trucks, Axles, 
Whccla. Whe<>I Defects and Inspection. Standard 
Wheel Dimensions. 

VIII. BRAKING. 
Shoe Preasure Rate and Time of Stop· Braking Dis
tance. Handbrakes vs. Airbrakes. Clasp' Brake. Hand
brakes. Arrangement and Maintenance Straight Air 
rr:a~:hl 1r:oir~~~- Air Brake. Air Compressors. 
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IX. ROLLING STOCK. 
Car Wei1<hts and Operatlnrr Costs. Typical City Cars. 
Storage Battery Cars. Rapid Transit Cars. Standard 
Dimension or Cars. Car Heating, Ventilation and 
Lighting lllotor Bus Operation. 

X. TRANSMISSION AND DISTRIBUTION. 
Overhead Trolley Construction, Trolley Wire Specl-
1\cations. Transmission Line Constructioo, Wire 
Tables. Electrolysis, Negative Return Systems. 

XI. SIGNALS AND COMMUNICATIONS. 
Hand Operaled Signe.la. Manual Block System. Auto• 
ma tic Block System. Track Circuits. Signal JI! ainte
aance, Cro,s\ng Protection. Automatic Train Stops. 
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