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REINFORCED 
Concrete Slab. 

teel Bearing Plates 
at 3 foot intervals. 

156 sq. in. of bearing 
per frack foot. 

i468 sq. in. of hearing 
under every joint. 

Reinforced Trans-
verse Beam. 
actor of Safety of 
10 fo loading of 
concrete. 

12 years of Service 
ttnder heaviest 
equipment. 
ail tilting feature for 
1-2/3c. per track 
foot. 

to 12c. per foot labor cost installed read:>' ' 
for concrete. 
,000 to $5,000 per mile lower in first cost 
than wood ties in concrete. 

osts no more than wood ties in rock ballast. 
1 ost efficient tie in point of weight per foot 
of track. 
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This Ti1ne 
Make It 

"Concrete and 
Steel Ties" 

Y OU may have used 
concrete b 11 l la st in 

Paved Track Construc­
tion, but unless you have 
used the Steel Tie de­
signed especially for this 
excellent type of track 
foundation, you ha v e 
found it expensive and 
not justified by increased 
life. 
Glance over the specific 
reasons for the success 
of Steel Twin Tie Track 
in the opposite column. 

If Steel Twin Tie Track represents the highest 
attainable combination of permanence and econ­
omy, of course, you want it for your new con• 
struction. 
To render full co-operation in your complete 
investigation of its performance and costs is our 
desire. 

Estimates, cost data and price at 
your material ;,:ard on request, 

The In ternationa(Stee11Tie Co. 
Cleveland 
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Light Weight · Cars 
The Trend of Thought· Is 

Always for the Best 

_fl 

Lighter weight cars are the best for mod­
ern transportation because: 

I. 
2. 

3. 
4. 
5. 
6. 

They are more economical. 
They are competitive with other 
newly created types ot vehicles. -
They provide a more efficien t means for rendering u niversal service. 
They are less expensive in fi rst cost and for maintenance. 
They may be operated with greater frequency. 
They provide greater flexibi lity for handling period ic conges tions. 

Westinghouse has long since been prepared for this modern 
trend. There is a m otor size which is standard and has proved 
its merits in actual service for every railway requirem ent. They 
embody every modern refinement. 
Westinghouse HL Con trol needs no introduction other than to 
say that it represents t he latest word in multiple-unit control, 
the same as it d id twelve years ago. 

Westinghouse Electric & Manufacluring Company 
East Pittsburgh, Pa. 

sti 



l'ol. 59, .Vo. 16 New York, April 22, 1922 Pages 665-700 

HENRY W. BLAKE and HAROLD · V. BOZELL, Editors 

CONTENTS 
Eciitoria Is . ...... . . ... . . .....................•...... 665 

Electric Locomotives for Chile Freight Service ......... 667 
BY F. E. 1\"YN:-.E. 
Details of 1·oall a nd switching locomotives soon to be delivered to 
Chilean Railways are given. Designs provide tor Incorporation 
Into present system while not preventing further standardization. 

Further Elect rifica tion Prom ises Congestion Relief. .... 672 

Gasoline Rail Car Opera ted at 40 Cents a Mile ......... 672 
Another example of the lncreas!ng popularity of the single self­
propelled unit on steam railroad sections where traffic is !fght and 
frequent sen-1<.-e Is appreciated. 

Zone Passes for Beaver Valley ....................... 673 
Thr. fare p,:i· zone on a cash basis Is 5 cents, but unlimited-ride 
ser,·I,,... on transferable passes has been made available for spe­
dlk ~cctlons of one, two or more zones. 

Wages Lag in Living Cost~ and Prices Decline ........ 675 

Control Equipments for the Frank ford Eleva ted ........ 676 
BT S . B. SCHE:-:CK. • 
Electro-pne11matlc, battery operated unit switch control with many 
s~lal features was chosen. Interchangeability with existing 
equlpmrnts of the l\larket Street lines can be had with few 
change~. 

Letters to the Editors ....... -............ : ......... : . . 679 

Electric Railway Publicity ........................... 682 

. ..... . ............................ 684 

mericnn Association News ......................... 686 

ews of the Electric Ra ilways ............... .' ....... 687 

inancial and Corporate ... . ......................... 690 

raffle and Trans porta t ion ........................... 694 

ersonal )lent ion ........................ ............ 697 

lanufactures and the Markets ......... , ............ 698 

cGraw-Hill Co., Inc., Tenth Ave. at 36th St., New York 
Cable Addre,s: "~laohlnl1t, N. Y." 

AK P 11, McGRAW, Pre1ident 
aTHCR J. BALl)\\'IS. ,~1ce•Prc1ldent 
i.LCOL)t )lcm, Vlct•Prealdent 
1'0 .A.n1, D. Ce~KLIN. \'lce•Prealdent 

,xxa ll. McGRAW, Ju., Sec. and Tre11. 
AIHl:,COTO:r-: 
Colorado Bulldlnr 

HICAno: 
Old Colony Bulldlnr 
!~DELPHIA: 
Ru.I Estate Trust Uulldln1 

l.t:fl:LA!IID: 
LNder•Ntws Bulldtnr 

Loo,o: 
Star Bulldln, 

£)1' FRANCll\CO: 
Blalto Bulldln, 
l'DON: 
I ncu,·erte Street. l.c)ndon, E. C. 4 
Member Audit Burtau or Ctrcul1.tlon11 
)!ember .\ssodatfll Bustne11 P1oen. Inc. 

Publliher■ or 
Eng£nc,Cff'(ng N1t01•n,cord 

A 111e1'con MacM11(1t 
Power 

Chemical and 
MdalJ1i1rgicaZ Enuinrer(ng 

Caal Ag• 
engineering and Mining Jowrnol-Pnu 

/no~i•rfa /nternarional 
8H Tron,90rtal((m 

Eloctrla llall1Dau ·Jovrnal 
El•clri<ol World 

r,;itctricaJ Mm-chmidi,inp 
l-n4/. of Bl .. trloUY on4 

We.tern /ndwdr-
( Publilhed ln Sa11 r,m,,uco) 

Elatrtcai Utcirw and 
Jnd111trlat Enotn,er 

(Publl>h<d In CMtaga) 
.rt,nertcon Madin,d-·Etwop,an 

liditlon 
(Publllhrd 1ft London) 

, 1nnual ~Ub$c-rlptlon ntt ls $4 in the United Slate,, Canada. Mexico, Aleske. 
wall, the PhillppinH, Port.o Rlca, c,nal Zone, Cuba. Bonduraa, Nlca111ua, Domin• 
n Republic, Salvador, Peru. CQIDmbla. Doli'fie and Sh1n1hat. China. Extra rorelp 
taae in oll1t-r rountries f3 (total $7. or 29 shllllnge). Subacrtpttana may be 1ent to 
Sew York office or to the London office. Single copies, post11e prtpaid, to any part. 

the warld, 20 cent,. 
ire or .4.ddreu-When change or addresa 11 orderz:d the new and the old ■ddreu 

Ill be elnn. ~atlce be reictived at. ltut ten d1y1 before the ch1n1c, t1kt1 place. 
IPJTllht, I 922, by llcGraw-HIII Campany, Inc, 
ublbh,d weekly. Entered H second-cla111 matter. June, 23. 1908. ■ t the Past Office, 

!I.ow York, under thr Act ot Marob 3, 1879, PrJnled In U. S. A. 

Hll:NRY H. NORRIS, Managing Editor 

A Limitation 
on Our Service to You-

The Second-Class Postage Rate 

ASERIOUS handicap to the publishing busi­
ness in the service to its readers and customers 
is the pre,ent high second-class postal rate. 

During the war the second-class postal rates, or 
those paid by the newspapers of the country, were 
increased on a sliding scale, until now they amount 
to four times the pre-war charges. \Vhile paying this 
high special tax, the publishers ha\'e also been paying 
all the other taxes levied upon industry as a whole, 
and are still suffering under high costs for labor, 
paper and other essentials. · 

This increased tax when most other taxes are being 
reduced is not only unfair, but it is unwise, and im­
poses a limitation upon the service which publications 
that go by mail can render. 

At present the industries of the country are trying 
to get on their feet. If orders are placed, mills can 
begin running again and unemployment grow less. 
It will readily be admitted that the present, at any 
rate, would be an unwise time to keep war time taxes 
on traveling salesmen or on the introduction of effi­
cient methods of production. Yet this is just what 
the present postal rate on second-class mail matter is 
doing. The advertising pages of a periodical are 
traveling salesmen, while the reading pages, at least 
of a technical paper, stimulate the introduction of 
more efficient means of production. 

Again, the taxation of the publications may be 
likened to the taxation of education. A bill to tax 
schools would be abhorrent, yet but 7 per cent of the 
boys and girls of this country go beyond the grammar 
·grades. The rest of their education must come from 
reading, and higher · postal rates mean a tax on their 
principal means of self-education. 

Some large magazines have been forced out of the 
mails and now are being distributed by express, motor 
truck, freight or other means. Unfortunately, some 
of the most necessary publications cannot be shipped 
in bulk lots in this way. Among this class of papers 
are the business and technical papers going to retail­
ers, factories and professional men, the farm papers 
which are raising the standards of agriculture, the 
religious papers which promote the spiritual life of the 
country, the fraternal publications which bind to­
gether groups of men and women for their common 
good, the educational papers, and many others of 
similar kind. 

In a later issue a statement will be given of what 
the puhlisht:rs are asking Congress to do. 

irculatio n of this Iss ue, 6,050 Advertising Index-Alphabetical, 38; Classified, 34, 36; Searchlight Section, 33 



4 ELECTRIC RAILWAY JOURNAL 

READY FOR SERVICE 
Some of the SO large new all­
steel cars going into operation 
on the Frankford Elevated 
~ailway, Philadelphia. 

-all equipped with 
ELECTRO-PNEUMATIC 

Westinghouse Electro-Pneumatic brake equipment (Schedule 
AMUE) is recognized as an essential factor in the successful 
operation of modern high-speed elevated and subway trains. 

Representing the highest development of the automatic brake plus 
the feature of electric control, the Electro-Pneumatic brake provides 
for instantaneous and simultaneous application of all brakes through­
out the train, insuring short, smooth station stops and the shortest 
possible stops in emergency. 

These are ·features which vitally affect the entire system of modern 
train operation in congested centers. 

El'ectro-Pneumatic brakes not only save money; they point the way 
to increased earnings as well. 

Westinghouse T r action Brake Company 
General Offices and Works: Wilmerding, Pa. 

tw\ 
,'JM 

Boston. Mass. 
Chicago. lll. 
Columbus. o. 
Denver. Colo. 
Houston. Tex. 

OFFICES: 
Los Angeles 
Mexico City 
St. Paul, Minn . 
St. Louis, Mo. 
New York 

Pittsburgh 
Washington 
Seattle 
Sa.n Francisco 

April 22, 1922 

WtSTIN6HOUStTRACTION BRAKt 
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O-B Extruded Ear-Patented 

An extruded brass runner on which is clinched and riveted a sherardized malleable iron boss. 
Boss threads are filled with grease at the factory. 

Grooved trolley wire needs 
O-B Extruded Ears 

Clinch an O-B Extruded Ear on grooved wire and 
it is there to stay. 

Absolutely accurate in contour, the lips fit into the 
groove exactly. The metal is tough, dense, tena­
cious. It hangs on. It resists wear. 

These qualities are natural results of the extrusion 
process. Brass-red-hot and not molten-is forced 
through a die under enormous pressure. Denseness, 
toughness, strength and accuracy are literally 
squeezed into the metal. 

Gr_ooyed trolley wire especially needs the compact 
strength of O-B Extruded Ears. They have made 
wonderful records for long life on all styles of wire. 

Look in C~talog No.18, pages 323 to 327. 

The 0 hl21d®O~rse;ss 

O-B Extruded Ears 
installed on wire 

~ otice the close fit and 
good wheel clea ranee. 

Co. 

Phileidelphio Pittsburgh Cheirleston.W.Va. Chiceigo Los Angeles Sen froncisco Poris, rreince 
s: Troti.y Moteriol, Roil Bonds. Electric Railwoy Cer Equipment, High Tension Porceloin lneulotora. Third Rell lnauleto,.. 
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· · · · ef n .sLJl'ance plus 
_)(ars/2 ~;i/{£.bennan SerPice 

\ 

\ 

OTHER THINGS BEING EQUAL-Marsh and 
McLennan would not be carrying the insurance for a 
great number of the largest public utilities in America. 

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

Marsh and Mc-Lennan 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 your money? 

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

MARSH &M~LENNAN 
Minneapolis 
New York 
Detroit 

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

San Francisco 
Seattle 
Cleveland 

\Vinnipeg 
Montreal 
London 

I 
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.KEYSTONE 
CAR SPECIAL TIES 

IUuminated Destination Signs 

Steel Gear Caaea 

Motormen', Seats 

Faraday Car Signal, 

Lighting Fixtures 

Golden Glow Headlights 
' Headlight Re1i1tance1 

Air Sanders 

Trolley Catchers 

Shelby Trolley Pole, 

Rotary Gongs . -~ =-;;.,--.-•·- - · 
International Fare Register• 

Fare Register Fittings 

Samson Cordage 

Air Valves 

Cord Connectors 

Trailer Connectors 

Automatic Door Signals 

Standard Trolley Harps 

Standard Trolley Wheels 

.l!iL.tH;'.rt<ll: .KAlLWAY JOURNAL 7 

EndOrStd"hy 
Universal Preference 

T HE fingers of both hands would probably ex­
aggerate th·e number of railway properties oper­

ating cars not equipped with Keystone Car Special­
ties. Some of the products h~rein enumerated will 
be found on nearly every car operated today. Look 
around and you will particularly note that Keystone­
Hunter Illuminated Destination Signs, Golden 
Glow Headlights, Faraday High Voltage Car 
Signal Systems, Safety Car -Lighting Fixtures and 
Keystone Steel Gear Cases are the rule rather than 
the exception. Operators prefer them and car build­
ers approve the choice. 

Ask for tlze respective data sheets 

ELECTRIC SERVICE SUPPLIES Co. 
Manufacturer of Railway Material and Electrical Supplie• 

PHILADELPHIA NEW YORK CHICAGO 
17th and Cambria Streets 50 Church Street Monadnock Bldg. 

Bronch Offices: Booton, Scranton, Plttaburrh 
Conadian Diatributors: 

Lyman Tube & Supply Co., Ltd., Montreal, Toronto, Wlnneper. Vancouver 
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Ajax Elect.rlc Arc Welder 

Let's Go 
into the question of welding 

\Vhat are the vitally important features a railway man demands in 
his choice of welding equipment? Are they not, first of all, sufficient 
amperage to make a deeply-penetrating weld under any conditions, 
and next , low cost of handling and maintenance? 

April 22, 1922 

Ajax Electric Arc Welder 
- meets all these requirements 

T he highest capacity welder of its class. Its norma l 
rating is 333 amperes at 600 volts; where the line vol• 
tage falls as low as 300 it still gives over 200 amperes. 
Thus a deeply-penetrating, firm and solid weld is cer• 
tain under worst conditions. 

light that two men can pick it up and carry it any­
where. In case an accident damages a coil anyone can 
install a new one quickly. There's nothing else to get 
out of order! 

The Ajax Welder is so rugged and simple in construe­
. tion that any reasonably intelligent work-man can be 
taught to operate it efficiently and rapidly. It is so 

,, 

Uni\"er.al Rotary Track Grinder 

Its usefulness extends to bonding, welding fish plates, 
building-up cupped joints and broken special work, 
repairing castings and in general shop work. 

A Leading Line of Grinders 
Atlas Rail Grinder 

Reciprocating Grinder 

Universal Rotary Track Grinder 

Send for catalogues. 

RAILWAY TRACK-WORK COMPANY 
L1 3132·48 E. Thompson St., Philadelphia, Pa. 

AGE.~TS: 
Chas. N . Woo<! Co. 

Boeton 
Electrlca.I Engineer & Mfir. Co. 

Pittsburirh 
Atlas Railway Supply Co. 

Chlcaro 
P. N. Wood 
New Orlean• 
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Modernize! ' • Pneumatize I 

That "flying-leap'' passenger! 
You can't get rid of him. 

Nor do you want to! 

Because his objects are truly worthy ones-namely-to save a 
few seconds time for himself arid deliver to you an extra fare! 

But-you can make your car safe for him-so safe that there 
will be no possibility of trapping him in doors or steps. 

-and at the same time you can do this without putting any 
burden of watchfulness upon your conductor or in any way 
distracting his attention from the main issue of getting all 
the fares-when you equip your cars with the 

National Pneumatic "Rushour" Line 
... 

Door and Step Control Poor and Step Operating Mechanisms 
Motorman's Signal Lights Safety Interlocking Door Control 

Multiple Unit Door Control 

In such cars, the entire control of 
doors and steps and go ahead sig­
nals are vested in the mere turn of 
a lever-handle or the pressing of 
a button. From the lone "flying­
leaper" to the massed formation of 

the rush-hour you can eliminate 
accidents and secure the utmost in 
revenue, on cars that arc modern­
ized - pneumatized. Think it 
over. 

Dominion Wheel & Foundries, Ltd. 
Manufactured in Canada by f National Pneumatic Company, Inc. 

Toronto, Ont, - 50 Church St., New York Edison Bldg., Chicago 

\Vorks: Rahway, N. J. 

9 
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TIE SERVICE 

(Recent plzotograph slzowing creosoted pine ties s11ppli'ed by this company 
in track, Nto.l' Orleans Street Ry. since 1899 ) 

International Creosoted 'I~ies still in track 
after twenty-three years' continuous service 
and good for many years more. 

Quick shipments from seasoned ties in stock 

CREOSOTED 
POLES 'PILING TIES TIMBERS 

INTERNATIONAL CREOSOTING AND CONSTRUCTION CO. 
General Office: Galveston, Texas 

Plants-Texarkana-Beaumont-Galveston, Texas 
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'ONCINA WILE'' 
Being .a Letter F.-om a Motorman to 

His Friend George Who Has 
Left Railroading to go 

to Farming 

ear George: 
East St. Louis, Feb. 16th, 1922. 

It seems like it was just a short time ago since you was 
ng-dingir:ig to me from the back end of old 600. But when 
was looking back at my time cards, George, I see it has 
en over nine (9) months since you wrote time cards with me. 

A lot of water has gone under the bridge since then George, 
d a lot of things has happened. I got a new uniform and cut 

thumb on the star on my eating tobacco, and bumped smack 
to a guy with a load of coal at the bottom of the viaduct. 
e tries to cross the street in ' the middle of the block, and the 
ack's greasy, and there we are, or was. And you know 
eorge I don't like to write accident reports. 

There's something else happened, too, George. I wished 
u had . been here, because you always was poking around 
ing to find out what made 1he car go. 

They've put a meter on the car what measures the juice 
takes to make it go. It's a right nice looking iron box with 
me figures on it to tell you how much you take, and a black 
ing in it tha t goes around when you use the juice. And, 
orge, you ought to see it go when I'm getting up on the 

idge. And they've been telling us how to do it, and not make 
at hand go so fast. You know, George. I've been running 
rs a long time, and when they first put these things on, I 
rss maybe I told them so and if they thought they could tell 

anything about running a car, they've got another think 
ing. But they keep on talking and the boys got talking too, 

d I had to hear it or put cotton in my ears, and you know a 
orman can't go around all day with cotton in his ears. 

\Veil the first thing they tells us was that every time that 
tie black ding-bat went around once it meant that the guy at 

power house spit on his hands and shoveled in five ( 5) 
unds of coal. He's no particular friend of mine George, so 
at didn't bother me much till I got home and was fixing the 
rnace and I put a shovelful in and looked at it and looked 
the coal pile and I did a little figuring on the side of the 

al bin, and I just had a ton put in, and l'll be darned if that 
n wouldn't only run 600 a day, counting what I was using and 
hat Bill was using who relieves me, as you remember George. 

Well, then they told us that when we are feeding her up we 
ght to stop on each point, but keep on going, and I had to 
ugh when I think how Bill just shoves it right around, and 

Mike goes to sleep on each point. Here they both were 
rong and I was just about right, because you know I keep 
r stepping. 

But they got me on one thing, George. You remember that 
e we was ahead of time, and I was loafing along on seven 

) points, and you came up and told me something was getting 
t. And we stopped and got out and looked and those thin11:s 
der the car was smoking. George; we sure wa s wasting 
ice. That's what made those things so hot. Well, that's what 
y told us, not to run on resistance points. 

They was one thing they told us that sounded mighty 
asonable. And that was to run on half speed when we had 
buck traffic, because they said you didn't use so much juice, 
d you don't stand so many chances to hit something. 

And I noticed that the ding-bat on the meter don't go near 
fast when I'm rnnning at half speed. 

Then they told us a lot about coasting and that when we 
s coas£ing we was getting something back we already paid 

r. And if that pit man would keep my brakes so they don't 
d so hard, maybe I'm not some little coaster, George. You 
ember the time I bumped into Ed on 272. They'll never 

catch me again like that, 'cause I lay back from anybody ahead 
of me now, George, and coast along and then if they stop 
sudden, like Ed did, I don't bump into them, 'cause I got lots 
of room to stop. And if they don't stop I just keep coasting 
along, saving juice and giving that guy at the power house a 
vacation, even if he isn't any particular friend of mine. 

But when they got talking about braking I sets up, because 
I thought I just about invented the air brakes. They tell us 
not to fan the air, which is 0. K. with me and then they tells 119 

to use only one application for stops, and right away I set back 
again. because you know George, I never did believe in that one 
application stuff. And, George, I'll be darned if the instructor 
didn't come out and ride with me and show me about it. And he 
said he knew I wasn't braking right, because I used so much 
power. That had me guessing for a long time, George, how he 
could tell what I was doing with my brakes, just because I used 
a little more juice than the rest of the gang. But after he told 
me about how if you put too much juice into the car you got to 
take it out by the brakes, and likewise backwards. that is, if 
you take out too much with your brakes you got to put more in 
with the controller, then I begins to try this one application 
stuff, and believe me George, I'm some little one applicationer 
now. 

Then, George, they got talking about how the conductor can 
help save power, by giving good snappy bells. I was wi~hing 
then l had you back on the back end, because you never was 
asleep on your feet like some people I could mention. 

Well, George, they put up a list showing us how much juice 
we was using, and here I was at the bottom of the list, and I 
just stayed there till that fellow came out and told me about 
my a ir like I told you already. And now I'm battin11: third or 
fourth but there's a couple of fellows I can't head-off. I guess 
it's like playing pool, George. You always could edge me out 
no matter how hard I tried. 

I hope everything is going 0. K. and that the co"; you had 
sick is better now. Tell the Missus I still slow cl own at the 
corne r on the supper trip looking to sec her come r unnin11: nut 
of the house w ith your dinner pail. 

Your old pal , 
Jerry. 

Co1rrtesy "OnclnawlJe•• Company publlcl\Uon ot East St. Loul• & 
Suburban Ry. & Lt. Co. users ot 

ECONOMY POWER SAVING METERS 
Sold by 

Economy Electric Devices Co., Chlcaeo, Ill. 
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One-half of a single- track crossing constructed by mc,ans of Thennit welding for Omaha &. Council Bluffs 
Stre<>t Railway, Omaha, ::-leb. . 

April 22, 1 

Thermit Shop-Built Frogs 
Cost Only About $60 

Although this cost for a square frog is only a fraction of that of 
solid manganese and manganese hard center special work, the long 
life of Thermit-welded frogs and crossings has been conclusively 
proved again and again by many installations which have held up 
admirably for years under heavy traffic. 

The earliest Thermit frog ever installed is still in perfectly satis­
factory condition after over six years of service in a large middle­
Western city. 

Any damage to the points can be repaired at minimum expense by 
the addition of metal by means of the electric welder. 

PITTSBURGH 

Let us 'send you a Thermit outfit at once and let our 
experienced track engineers instruct your men in con­
structing a Thermit crossing by using simply the rail 
which you have on hand, your own track labor and the 
Thermit outfit and materials. 

Smdi for o_ur Rail Welding Pamphl~t 3932. 

CHICAGO BOSTON S. SAN F RANCISCO TORONTO 
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In this installation at Miami, Fla., a single 
line of Bates Expanded Steel Poles carries 
trolley wire, feeders, transmisson lines, tele­
phones, and ornamental lighting brackets. 

The appearance of this line, in a neighborhood 
where appearance counts, is superior to other 
types of pole line construction, and besides the 
good will value, this line costs less than any 
other type, including wood pole lines. 

Note that all the surfaces of the pole are 
readily accessible for painting. A coat of paint 
at intervals is the only maintenance required. 

The Public You Serve Is Your ·Judge 
Of all the property of a utility the pole 

lines come most before the eye of the public -
the public whose good will is vital from every 
point of view. 

The appearance of a Bates ~ole line is an 
asset. The trim, smart appearance remains . 
with age. Every Bates Pole is symmetrical, 
obviously sturdy, and yet unobtrusive. Their 
clean lines often permit the 
use of a heavily loaded 
line in places where any 

other_ construction would be an eyesore. 

An invest~nt in a Bates Steel Pole line 
remains through a long life at par. Its value 
does not fluctuate,· is not subject to heavy 
depreciation charges. Bates Poles will be 
standing a generation after a wood pole line 
has come to the end of its life. 

And, the Bates Steel Pole first cost is now 
below that of an equivalent 
wood pole, (not to say other 
steel types) . 

208 South La Salle Street, Chicago, U. S. A. 
Di,lrlcl Salu Office• In all Principal C/11,a. 

Send for the Bates Steel Pole Treatise if you are not familiar with 
Bates Poles. Or, consult our enginers if yours is a special problem. 

ONE PIECE 

EXPANDED 
STEEL 
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The 
Interstate 

Public·lService Co. 

uses 

MILLER TROLLEY SHOES 

Here Are Some Comments 

Perhaps you didn't read Mr. Bange's entire paper pre­
sented at the C.E.R.A. Meeting and printed in the 
Electric Railway Journal. Here are a few quotations 
1vhich will interest you: 

"It was round that . , • • s standard 6-ln. trolley wheel 
would bui ld up In the groove Instead of wearing awa.y. 
Difficulty was experienced In keepinir the wheel on the wire. 

. . . . A wheel . . . very soon hecomes out of 
true sod causes a drumming noise. . . . . 

"The sliding contact ~hoe overcame all these objections; 
arcing at wire is hardly noticeable even on a dark nitht; 
speed has very litlle effect on lts s ticking to the wire. . • . . 
"From a mechanical and electrical standpoint the sliding 
contact shoe seems nearly perfect. • . . . As the &hoe 
does not revolve, it ls possible to connect It directly to the 
harp with a •hw1t, thereby eliminating- all pins and bearinr 
trouble. 

"There are fewer parts to maintain. 

''Aud n enreful lnspeetlon of the trolley wire hns •howu JU 
undut- wt"atr from the US4'.." of Khof'&. 

Isn't this worth trying out? 
Write Us/ 

Miller Trolley Shoe Company 
Boston-21, Mass. 

Ap1'il 22, 19 
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Why trolley cars grind their teeth 
F course trolley cars have 
teeth-gear teeth. And unless 
they are properly taken care 
of, t r o u b 1 e and expense 
follow. 

Also, like human beings, 
about four out of every five suffer from 
lack of care--at least until someone 
learns the right way. 

The chief reason for the premature 
wearing out of gear teeth is that they 
get the wrong kind of lubricant:-

A. One that is too thin 
B. One that is too heavy 

The "A" kind leaks out of the gear box 
( which is never too tight after any 
amount of service), or is splashed 
around on the inside, and there is really 
no point to putting lubricant on the 
walls of the gear case. 

The "B" kind drops to the bottom of 
the gear case and after a while the gears 
just cut a channel through it, and so 
run nearly dry. 

And what is just as bad, such products 
hold in suspension dirt and particles of 
worn metal producing a very appreciable 
abrasive effect. 

What's right then? 

Plainly stated-the answer is­

The Direct Application of 
Texaco Crater Compound. 

And records drawn from hundreds of 
thousands of car miles prove it. 

Here's how it works-

A small quantity of Texaco Crater 
Compound is put directly onto the up­
permost gear teeth. 

A few revolutions and all the teeth of 
all the gears are coated with a protective 
film of Texaco Crater Compound. 

This film is enough for perfect lubrica­
tion. It checks wear. 

It doesn't hold chips or dirt. 

It doesn't fling around the casing. 

It stays on the job--on the teeth-for a 
long time. 

When the car is inspected, your men 
notice the condition of the gears and, if 
required, they add a little lubricant. 

This method has proven itself the most 
effective and economical. 

And you don't waste lubricants-yet you 
save gears. 

Just say "DEMONSTRATION" 
-select one car--or a dozen-they will 
stop grinding their teeth ·- Texaco 
Crater Compound will show the way. 

There is a Texaco Lubricant for every purpose 
Rolling Stock, Power Plant, Substation everywhere. 

·TEXAS COME 
:J• 1' BATTERY PIACE •NEWYORK CI 

STON • CHICAGO • NE\V Yi 
INCi PAL CITI E 
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"Tool Steel" Helical gears­
in sets, or interchangeable 
with other mak es. 

ELECTRIC R A I LWAY JOURNAL 

H~L\CI\LS 
(l,U..~'"-1~(1\) 

;_ 'D';$ ~ 
•«J~ s~., 

April 22, 1922 

White pa in t illustrate 
s oftened end o f teeth o 
motor side of pinio 
This eliminates chippin 

( Patent pending) 
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Galena Turbine Oils 
Made from specially selected stocks that are marketed 
only by this ·company. Purest of straight mineral oils, 
filtered, non-emulsifying and free from acid. 
Galena Turbine Oils - light, medium, heavy - and 
Galena White Turbine Oil must, from the crude to the 
finished state, conform with Galena Quality specifications. 
Suitability for the work required is the first consideration. 
These oils are giving exceptional service on both unit and 
gravity systems in turbine lubrication and the lighter grades 
have demonstrate,d the value of oil quality, where used in 
high speed light turbines, reciprocating engines and fast 
running machinery of all kinds. 

In the world of lubrication Galena Quality 
is always interpreted as "The Best." 

atena-Signal Oil Chmpan 
ew York • f ranktin. Pa. • - Chicag 

• and offices in r inci at cities • 
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The spirit of true leadership is not merely (o get to the 
front hut to stay there 

G-E 
258 

1922 

Yesterday and Today 
Railway Motors 

• 
ID 

The GE-800 of 1894 weighed 1930 pounds, which was 
at that time a comparatively light-weight motor. 

The GE-258 motor of today weighs but 885 pounds 
and is capable of as much work as its distant prede­
cessor. 

The old motor was fully enclosed and had no commu­
tating poles, whereas the self -ventilation and com­
mutating poles of the GE-258 give it so liberal an 
overload capacity that it has become the favorite 
motor for safety cars and light-weight interurban cars 
where schedule speeds combined with maximum re­
liability are controlling factors. 

General.Electric 
General Office Compan1v Sales Offices in 
Schenectaqy. NY "J all large cities 2a-itt 
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>urchase of Detroit Lines 
Approved by Voters 
A YOR COUZENS of Detroit will soon be free to 
put into full effect his idea of how best to run a 

unicipal street railway. At the election there on Mon-
Y the voters cast their ballot to sustain him in his 
ort to municipalize the entire city system. The 

etroit United city lines will be taken over at the price 
$19,850,000, to be paid with a down purchase of 

,770,000, the rest of the price to be paid in install­
nts. The present municipal system will now be tied 
with the lines which the Detroit United has been 

erating, and the United States will witness the most 
:nportant experiment in municipal ownership of a city 
ilway system so far made in this country. 
Jim Couzens is a big man. He has a genius for getting 

~
ings done. The wisdom of his ways may be open 
question, but there is no controverting the fact that 

e work of building the municipal road so far con­
l'~cted during his administration of affairs in Detroit 
~ been carried out with celerity. While he is in office 
s best efforts will undoubtedly be devoted to the care­

?] management of the road along sound lines. But 
m Couzens is an anachronism in American public life. 
hen the day arrives that he goes out of office Detroit's 
oubles will begin in earnest. For if Detroit runs 
e to American political form the likelihood is very 

mote of that city electing as his successor a man with 
ther his qualifications for office or his determination. 
is here that danger lies ahead for Detroit. 

e Fare Surely· Hasn't Hurt 
San Diego Building! 

NE of the most common and plausible arguments 
urged against the graduated fare is the real estate 
's assertion that it is a sure way toward conges- · 

n. Of course, what is worrying Mr. Realtor is that 
the electric railway charges a higher fare to the 
g-haul riders he himself will be deprived of some 
earned increment on his land. Be that as it may, 
n Diego is furnishing an emphatic denial of the 
ngestion argument. 
It will be recalled that on Jan. 1, 1920, the San Diego 
ectric Railway inaugurated a zone fare system in 
ich a universal 5-<:ent fare was succeeded by a basic 

re of 5 cents for either of two zones (inner and 
ter), while a two-zone ticket could be bought for 7¼ 
ts. The new system was a success from the first, 
judged by the fact that both revenue and riders in­

·ed appreciably. 
Now comes a review of realty developments in San 
ego during the first two years of the zone-fare system. 

rding to the San Diego Union for March 19, 1922, 
number of permits for new residences in 1920-21 was 

85, against 242 in 1918-19, an increase of 431 per cent. 
e value of these new residences was placed at $3,232,­
, against a value of $724,500 in 1919, a gain of 346 
cent. In January and February of 1922 activity 

has become even greater, January showing 131 permits 
for $322,900 of buildings and February 130 permits for 
$337,025 worth. 

These are large figures for a city of 80,000 popula­
tion. But what will interest the electric railway man 
most is that about 90 per cent of the building activity 
in 1920 and 1921 occurred within the outer or 7½-cent-
10-<:ent zone, a fact which is all the more significant 
because San Diego is a most diffused city with more 
than one vacant lot at its very core. It may well be 
that our real estate brethren have had to sell these 
outer zone lots for a bit less than if they were reachable 

-by a 5-<:ent fare, but the record to date surely shows 
that the congestion argument, so far as San Diego is 
concerned, is all moonshine. 

The Railway Vocabulary 
Is Enriched 

WHEN a great need develops in the industrial field, 
some inventor usually rises to the occasion and 

produces the device or machine required. It is the 
same with the English speech. If there is a real de­
mand for a word or phrase to express an idea, it will 
be coined by some one and become a recognized part of 
the language. A notable instance was the word "inter­
urban" as applied to an electric railway joining two 
cities. 

Last week another expression was first used to de­
scribe an electric railway condition, and it promises to 
be so useful that it also will probably become a part 
of the electric railway vocabulary. The occasion was 
a hearing on car loading and service conditions before 
the New York Transit Commission, the particular point 
being to determine the number of passengers who had 
seats during certain hours and those who were obliged 
to stand. 

In most cases of this kind, the presumption to which 
such ·testimony leads is that those who stand because 
they cannot find seats undergo a hardship. The man­
agement of the railway company, however, pointed out 
that, during a large part of the day at least, such 
passengers suffer no real inconvenience, because they 
do not have to stand for any considerable length of 
time. The reason for this is that so many people leave 
the car at each station that during the non-rush hours 
most passengers can secure seats after riding a few 
blocks. 

To this class of passenger the ·representative of the 
company applied the term "rotary standees." A "rotary 
standee" may then be defined as a passenger who cannot 
find a seat the moment that he enters 'the car, but who 
within a short time·will be able to seat himself in the 
place made vacant by a departing passenger. 

Standees, in railway parlance, can therefore be classi­
fied in three ways. First, there is the standee who 
might be termed the compulsory standee or long distance 
st raphanger. Next comes the rotary standee, whose 
status has just been defined. Finally, comes the pas-
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senger who stands by preference, either because he 
prefers an open rear platform to a seat in the middle 
of a car which he may have to occupy with some disa­
greeable companion, or because he has baggage which 
he does not care to take into the car, or beeause he 
boards the "car ahead" when there is a vacant seat for 
him in the car behind, or for some other reason. 

It is, of course, generally admitted that railways in 
large cities cannot supply a seat to every passenger 
during rush hours, and often not at other times. Even 
if they could afford to do so, in most cases it would be 
impracticable because of the impossibility of operating 
so many cars on the street. Where it is possible it 
would cost so much that it would greatly increase the 
average cost of a ride. 

Nevertheless, the public should realize that every 
standee is not what might be described for the purpose 
of this discussion as a standee by compulsion. 

Why the Increas ing Interest 
in the Rail Car? 

T HERE is something about the rail car, or automo­
tive bus with flanged steel wheels, that appeals to 

the imagination of the steam railroad and electric rail­
way man. A self-reliant, self-propelling vehicle that can 
be set on rails anywhere and is immediately ready for 
business is a transportation tool not to be despised. 

Of course the principal field for the rail bus is on 
light-traffic steam railroad lines or for supplementary 
local passenger service on steam lines which are 
primarily devoted to through freight and passenger 
business. Under such conditions it is necessary to 
operate steam-locomotive-drawn trains at very low load 
factor, or to stop through trains at frequent intervals 
to furnish necessary local service. The flexibility of 
the rail car adapts it well to such use. Operated in 
single units it insures a quality of service which will 
not only care for existing business cheaply but will 
develop new business. 

Obviously the opportunity for this vehicle on steam 
roads is sufficient to stimulate, through competition, the 
perfection of its design and construction. The electric 
railways will profit by this, for while they, even in the 
aggregate, cannot use many rail cars, they can use some. 
In the evolution of a new interurban project rail cars 
might well be employed during a certain period, while 
traffic is building up. The same is true on roads whose 
traffic has lightened to an uneconomical point, or whose 
expected traffic has never materialized. 

Granting all of this, one naturally inquires why the 
rail car has only recently aroused widespread interest. 
Steam "dummies" were of course used with some suc­
cess many years ago, but were discarded in the progress 
of the transportation art. Why take a step apparently 
backward? This query ignores the fact that the auto­
mobile and the automotive bus have in the meantime 
taken the country ,by storm. More important yet is the 
fact that the robust and foolproof truck motor has been 
made available for the rail car through hard service in 
a closely allied field. In addition, the hard times in 
the transportation industry have driven home the fact 
that its facilities must be co-ordinated in order to move 
people and goods with facility and economy. 

Transportation men are waking to the fact that old 
equipment and old methods will not pay dividends under 
modern conditions. Hence, once assured that the rail 
car is reliable and durable they will use it. 

Augusta Learns 
a Costly Lesson 

A UGUSTA has seen the error of her way. After 
n the city had struggled along for a month without 
electric railway service the city official s met the com­
pany's representatives in a spirit of give and take and 
conceded the attitude of the company to be right, that 
two systems of transportat ion cannot exist in active 
competition on the same st reet. The lesson was avail­
able to Augusta of the dire consequences of unregulated 
jitney competition in Des Moines and Saginaw, but 
Augusta, it seems, had to learn at first hand. 

From the standpoint of the city, the whole proceediqg 
was a disgrace. The Council had been warned sufR.. 
ciently in advance of the direction in which events we~ 
heading. So far as the members Of that body are con­
cerned, the charitable thing, of course, would be to conr 
elude that the Councilmen must have been cognizant of 
the ultimate result of their at t itude, bu t that they f~ 
called upon to make a demonstration against the railw 
so as to placate the jitney interests. If this is so, th 
the city has paid a frightful price in the name of 
political expediency. 

For the company there was nothing else left for {t 
to do but to shut down. In resuming service it hO 
done so apparently against its best judgment and with­
out securing the full measure of protection against ti$! 
jitneys that would appear to be warranted under t 
circumstances, but it has returned the cars to servi 
in a spirit of helpfulness, hopeful that the public wi 
respond with a measure of patronage that will permit 
it to continue operation uninter ruptedly. The company 
is not against the j itney, or j itney service. Its con­
tention all along has been against unfair competition, 
unfair as manifested most strikingly by the operation 
of two lines of transportation service on the same street. 
It ought not to take long to demonstrate whether the 
measure of regulation under which the cars have been 
returned in Augusta is sufficient to afford the company 
the degree of protection necessary for it to operate sut­
cessfully in the future. 

What Do You Do 
with a Complaint? 

ONE electric railway executive who has made 
conspicuous success of his interurban rail 

never lets a complaint go by as inconsequental. 
him every complaint is a matter of important conce . 
Every complaint represents evidence that the serviO? 
is not as good as it could be and he takes steps 6t 
determine how the cause of that complaint can be 
moved. His constant endeavor is to do everythi 
possible to cater to the comfort of the passengers. No 
effort or expense is spared in seeking improveme 
Perhaps the worth of this way of treat ing complai 
can be judged by the fact that in the last four y 
the passenger traffic on this line has increased 40 tse.r 
cent, the passenger revenue 150 per cent and the frei t 
revenue 1,000 per cent, desp ite the direct competit 
of one of the best steam railroads in the country. 
course this policy and effort in connect ion with c • 
plaints is only one phas(> of a very broad and intelli 

.program of developing the line and building pu 
esteem, all of which has a bearing on the growth of 
business handled. But it bespeaks the general attit 
of the whole organization toward the public and 
result speaks volumes as to the wisdom of the polic • 
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Electric Locomotives for Chile Freight Service 
Details of Road and Switching Locomot ives Soon to Be Delivered to Chilean State Railways Are Given 

-Designs Provide for Incorpora tion Into Present Railway System While Not 
Preventing Further Standardization 

BY F. E. WYNNE 
;\Janagcr Railway Equipment Engineering, \Ves tinghou se E leetrl l' & ;\l nnu!acturing Company 

THE initial elec­
trification pro­
gram of th e 

Chilean St ate Rail­
i;ays includes fifteen 
fr e i g h t locomotives 
for road service and 
reven for switching 
~ervice. These are in 
;tddition to the pas­
~enger locomotives, of 
rwo types, described 
tn an article in the 
~ssue of the ELECTRIC 
~AJLWAY JOURNAL for 
feb. 25, 1922. The 

~

rst t e n c a b s f o r 
he road freight loco­
otives have now been 
elivered by the Bald­
in Locomotive Works !o the Westinghouse 
ompany for the in-

ttallation of the elec­
rical an d air-brake 
quipments. On ac­

~ount of the progress 
1which is being made in the production of these machines 
some details regarding them will be of interest. 
j The service conditions under which _the locomotives 
,viii operate were covered in articles in the issues of 
this paper for Dec. 3, 1921, and Jan. 28, 1922. They 
' ill be put into service on the main line between 
antiago and Valparaiso, 116 miles, and on the branch 
ine between Las Vegas and Los Andes, 28 miles. The 
eaviest grade is 2.25 per cent, 12 miles long against 
outhbound t raffic on the main line from Llai Llai to 
a Cumbre. In emergency or on holidays these locomo­
ives may be used to. operate express passenger trains. 

OAD LOCOMOTIVE SIMILAR 'IO THAT USED ON PAULISTA 

In general design the road locomotive is similar to the 
reight locomotives furn ished to the Paulista Railway 
f Brazil. The box-type cab is carried on two trucks, 
rticulated, each having three driving axles with direct­
eared motors. The estimated weight is 226,000 lb. 
A low voltage will be generated on the locomotive for 

he control circuits, and the system of control is ar­
anged for operation of the locomotive from either end 
nd for multiple operation of two locomotives from any 
ne controller. Regenerative braking also is provided. 
The nominal rating of the locomotive is 1,680 hp. at 

,000 volts and the equipment is capable of developing 
maximum of 3,200 hp. for short periods. With natural 

entilation the locomotive will deliver a tractive effort 
f 27,950 lb. at a speed of 22.6 m.p.h. at 3,000 volts for 

;nc hour with a temperature of 75 deg. C. by thermom-

llfEET 
TII E ROAD 
FREIGHT 
LoCO MOTIVF. 

eter on the main motors. The 
continuous capacity at 3,000 volts 
and with forced ventilation is 
20,580 lb. tractive effort at 24.8 
m.p.h. with a temperature rise of 
65 deg. C. by thermometer on the 
main motors. With 25 per cent 
nominal adhesion the starting 
tractive effort is 56,500 lb. The 
maximum speed is 40 m.p.h. At 
loads corresponding to the short 
field continuous current ratings 
of the motors, running speeds of 
approximately 6.1, 8.1, 12.8, 
16.6, 19.5 and 25 m.p.h. are 
available. 

With any one pair of motors 
cut out, half of the locomotive 
capacity is available for starting 
and two-thirds for running. 

The general dimensions and 
estimated weights of the loco­
motive are given in Table I. 

The salient features of the cab 
and trucks and many of the de­
tails are clearly shown in the ac­
companying illustrations. The 

Chilean freight cars now use drawhooks as in European 
practice. However, it is planned eventually to use 
M.C.B. standard drawbar equipment on the entire sys­
tem. Consequently, these locomotives will be equipped 
with Continental spring buffers and M.C.B. couplers. 
The couplers are arranged to take attachments for chain 
couplers during the transition period. 

The articulation of the two six-wheel trucks at the 
inner ends is effected by means of a Mallet hinge. The 
bar-type cast-steel side frames are located outside of the 
wheels and are connected by cast-steel -bumpers and 
cross-ties. The oil-tempered steel semi-elliptic driving 
springs over the journal boxes on each side are con­
nected to one another by equalizing beams. The ends of 
each set of three driving springs connected thus are at­
tached to the side frames through coil springs. 

Rolled steel shapes extending the entire length of the 
cab and joined by cast-steel and rolled-steel cross mem­
bers constitute the cab underframe. The cab is of the 

TABLE 1- DI:II ENSIONS AN D WE IG11T8 OF UO.\D FHEIGIIT 
l.OCO~IOTl\' ES 

Track l(ngc.. .. .. .. . .. . . .. .. . . .. .. 

¥o~:1t~Jrb~·~7:·:·:·:·::: :: : : : : :: : : : : : : : :: : : : : :::: : ::: :: : 
HiKitl whrclbnsc . .. . ..............•.. . ...... . . . . .. . . ..... • 
Hright., to1> of r~il to rl\h rnof . .• . . • ...•. . .. •... • .• .. . . . • . .• 
ll ei~ht, top of rRil to rlC'rt'tt tory . . . , ....... . ... .. . ... , . , . . . . 
\Vidth uvrr cnh shrrt!-\ . . . .. . ..... . ... ,, . . .. . . . . .. .. , .. ... . 
Height ol cnuplrr .. .... .. . .. . . . . . . . . . ............. . 
\\'hrcl rlillnirtcr . . ...... , ............... , ..... , ...... . ... . 
\Vright of romp1l•tr lncomotivr . . . . . . . . . . . , , , . . , . , .. , . .. . . . 
\\'ri,,;ht of mrrlurniru. l pnrtK .. ,., .. , ... , , .. , , ...• , ... . , . .. .. . 
\\:<•!gl1t of eh-<:1 ricnl '"'\nipuu•nt . . . . . . . . . • . . . . . . , . . ..... . . 
\\ right ()<>r dn\'lng ax r . •.. •. . . .•.. . ..... . .... . ...... . .•.. . 

S ft. 6 in . 
49 II.. 10 in . 
38 ft. 0 in . 
37 ft. 0 in . 
13 ft . 9 in. 
12 It. 7 in . 
13 ft . 10 in . 
10 ft. 0 in. 

41 in . 
42 in . 

226,000 lh. 
140,000 lh. 
86,000 lh. 
37,670 lh. 
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Assembly View of Chilean State Railways Road Freight Locomotive 
and Some Details of This and the Switcher 

Key to the Illustrations 
No. 1-One of the Chllean road 

freight locomotives. 

No. 2-The road freight loco­
motive trucks are articulated at 
the Inner ends by a Mallet hinge 
and are equipped with M.C.B. 
couplers and spring buffers. 

No. 3-Cam-operated switches 
arc mounted on a single shaft 
connected through rack and 
pinion to a double-acting air 
piston. 

No. 4-The motors are 280-hp. 
wound for 1.500 volts and insu­
lated to operate two in series on 
3,000 volts. 

No. 5-Pantographs are spring­
raised, air-lowered and mechan­
ically locked in the lowered posi­
tion. 

No. 6-Onc of the 3.000-volt 
unit switches. 

No. 7-Type ot flexible gear 
with which freight locomotives 
w111 be equipped. 

No. 8 -The 35-kw. motor­
generator set which furnishes 
low-voltage power supply on the 
road freight locomotives. 

No. 9-The master controller 
for the switching locomotives 
has two levers. 

No. 10-The master controller 
for the road freight locomotives 
has four levers. 
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>OX type, 38 ft . long, and comprises an engineman's com­
iartment ,in each end and a central equipment compart­
ent. These compartments are separated by bulkheads, 

n which are doors at each end of each side aisle. The 
uipment compartment houses the blowers, motor­

enerator set, air compressors and most of the control . 
quipment. The end doors are in front of the fireman's 
tations and there is a side door from each aisle. The 
~sual windows, louvers and roof ventilators are provided. 

The cab is carried on center pins located approxi­
ately over the midpoint of each rigid wheelbase. One 

enter pin is restrained both longitudinally and laterally 
nd the other in the lateral direction only. This permits 
ngitudinal movement of the cab relative to one truck. 
The locomotives are equipped with Westinghouse air 

rakes, which are already standard with the Chilean 
ailways. The air brak~ is of the 14-E.L. type, which 
rovides straight air ~or the locomotive alone and the 
utomatic feature for both locomotive and train. This 

of advantage in that the locomotive brakes may be 
pplied either independently of, or in conjunction with, 
e train brakes. 
The air brake is interlocked with the regenerative 

rake so that the latter may be supplemented by service 
plication of the train brakes, if desired, without ap-

ying the air brake to the locomotive drivers. In case 
sudden stop is required during regeneration, move­
ent of the brake valve to the emergency position cuts 

the regenerative brake and gives an emergency appli­
tion of the air brakes on both locomotiv~ and train. 
The pantograph trolleys provided for collecting the . 
rrent from the overhead are of the spring-raised, air­

wered type, arranged to be mechanically locked in the 
wered position. Each has two flexibly mounted shoes 
Ith hard-drawn copper wearing strips which can be 
adily replaced. One trolley is sufficient for regular 
eration. For safety and to facilitate cutting out a 
fective pantograph, a double-throw disconnecting 
itch is mounted adjacent to each trolley. This switch 
arranged so that in one position it connects the trolley 
the main switch and in the other position it locks the 

olley 'down and connects it to ground. 
The main circuit connections are established by a num­
r of individual air-operated switches mounted in sev-
1 banks, each switch a complete and removable unit in 
elf. The 3,000-volt unit switch is of the same general 
ign as that which is standard for low voltage. 

For certain combination switching where no current 
broken and for low-voltage circuits cam-operated 

itches are used. These also operate by compressed air 
trolled by electro-magnetic valves. The cam group 

mprises a number of switches mounted on a single shaft 

connected through a rack and pinion to a double-acting 
air piston. The application of air to this piston through 
the electro-magnetic valves rotates the camshaft, closing 
and opening the switches in the correct sequence. Each 
switch is closed by the pressure of a cam on a hardened 
roller and is opened by spring action. Each cam switch 
can be removed from its group without disturbing the 
other switches. These switches are without blowouts, 
except where they are required to open power current. 

Each of the six axles of the locomotive is driven by a 
Westinghouse No. 350-D 1,500-volt series motor and insu­
lated to operate two in series on 3,000 volts. The nom­
inal rating of this motor on short field is 280 hp., at 155 
amp. and 1,500 volts. Field control is secured by the 
use of two separate field windings on the main poles. 
During acceleration high starting tractive effort at low 
speeds is obtained with a current below normal by con­
necting these two main field windings in series. The 
full-field connection also provides an additional operat­
ing speed for each of the three motor combinations. 
For the higher operating speed in each combination, 
only one of the main field windings is effective. High 
continuous capacity is assured by the forced ventilation 
provided by two motor-driven blowers. 

The motors ,are geared directly to the axles with a 

ratio of 3.94 to 1. The sixteen-tooth solid pinion of 2 
diametral pitch is cut from a forged steel blank and 
treated. The sixty-three-tooth gear is of the flexible 
type, similar in general design to those which have been 
in successful operation on the Pennsylvania Railroad's 
Philadelphia terminal electrification for seven years. 

For low-voltage supply to compressors, blowers, con­
trol equipment and lights a motor-generator set is in­
stalled in the locomotive. This has a single frame and 
the two armatures are carried by a common shaft run­
ning in two bearings. The 3,000-volt motor is a bi-polar 
double-commutator machine. The continuous rating of 
the generator is 35 kw. at 92 volts. 

To provide for double-end operation of the locomotive 
a master controller is located in each engineman's com­
partment, the same one being used for both motoring 
and regenerative braking. This controller has four 
levers: a reverse lever with forward and reverse posi­
tions; a regenerative lever with thirteen notches; a 
motor combination lever with three positions; a speed 
lever with sixteen resistance notches, one full-field notch, 
and one short-field notch. Altogether, fifty control 
notches are avaiiable in acceleration so that tractive 
effort variations are small, thereby permitting exceed­
ingly smooth handling of trains. All levers of the 
master controller are thoroughly interlocked. 

By means of the Westinghouse HLFR control three 
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speed combinations will be obtained by varying the 
grouping of the motors. With all six motors in series 
one-third speed will result. Two parallel groups, each 
comprising three motors in series, give two.thirds speed. 
1on full speed three groups, each of two motors in series, 
are in parallel. All motor main fields are connected next 
o ground, the voltage stresses on the field windings 
eing reduced thereby. The double.field winding on the 

Eotors, giving a full-field and a short.field position for 
each motor combination, provides a total of six running 
~peeds. Transition from one: motor combination to an• 
1 ther is by the shunting method. 

For regenerative braking, the main motor armatures 
are arranged for the same combinations as when 

otoring, and the motor fields are separately excited by 
he motor.generator set. The arrangement is such that 
he same voltage is impressed on all field circuits. This 
ends to produce the same generated voltage in each 
eries group of armatures and assures equal distribution 
f the load among the motors. Stabilizing resistors are 

T ADLE JI -DI:\IENSIONS AND WEIGHTS OF SWITCJIIKG 
LOCO:\lOTl\'ES 

Truck gage. . . . , . . . . . . . . . . . . 
J,.,ngth over buff en, . ..... . . . . . . . . .. 
Lmgth o,·er centra l cnb. . . . . . . . . . , . . . . . • • . . , . . .. . . 

~!;t:mfaffit·:-:":::::: :: : :: : : ::: :: : :: : : : : :: :: : :: : :: : 
Height. top of rail to cab roof ..... .. ..... , .............. . . . 

~~1!;t i1~;i~~:~:~:: :: :: : : : : : : : : ::: :::: :: :::: :: :: ::: : 
Weight ol complete loomotivc ... . , ................... , • . . 
We\ght ol mechanical parts . .. .................... . , ••.•.. • . 
Weight ol electrical equipment .. . .. . , .. . , ... ,., ... , .... , . , . . 
Weight per driving nxle ....... . . ... . .... . ............ . .. . .. 

S It. 6 in. 
40 It. 0 in. 
17 ft. 0 in. 
27 It . 0 in. 
27 It. 4 in. 
8 ft . 6 in. 

12 ft . 3 in. 
10 It. 0 in . 

38nin. 
42 in. 

136,000 lb. 
86,000 lb. 
S0,000 lb. 
H,000 lb. 

3,000 volts at the locomotive and natural ventilation of 
the motors the tractive effort for one hour is 19,600 lb. 
at 10.6 m.p.h., and the continuous capacity is 11,400 lb. 
at 12.7 m.p.h. With 25 per cent nominal adhesion the 
starting tractive effort is 34,000 lb. The maximum speed 
is 35 m.p.h. For short periods the equipment is 
capable of developing 1,000 hp. At loads corresponding 
to the continuous current rating of the motors, the speed 
will be 5.9 m.p.h. in series and 12.7 m.p.h. in series-

,C.L.of motor .. 
040 

&i]·~_,-C.l.of generator 
;,,· 

I 

I I 
k-····································S9j" ····-··-··-··-···--------------------·····················M 

THE 22.S•KW. MOTOR·GENERATOR SET \VH!CH FURNISHES LoW·VOLTAOE POWER SUPPLY ON THE SWITClllNO LocoMOTIVES 

sed to equalize the resistances of the parallel field cir­
uits. Both the exciting current and - the generated 
urrent flow through these resistors. Any tendency­
f one group of armatures to generate more than 
ts proportion of the current decreases the field current 
f that group and correct division of load is automati­
ally restored. The range of speed in regenerative brak­
ng will be from 8 to 30 m.p.h. 

Adequate provision for effective opening of the high­
(Oltage circuits is secu~ed by inserting the main resist­
~nce in the circuit prior to the final break at the line 
fwitches. This iie done whenever the main motor circuit 
s opened, whether through manipulation of the master 
ontroller or under action of the overload relay. 

SWITCHING LoCOMOTIVES ARE LARGELY STANDARD 

The switching locomotive is similar in general design 
o Baldwin-Westinghouse standard Class D locomotives. 
he cab is of the steeple type and is carried on two 
wivel trucks. On each two-axle truck are mounted two 
~otors driving direct through standard helical gears. 

f 
he estimated weight is 136,000 lb. The control is 
rranged for double•end operation. · 
The nominal rating of the locomotive is 560 hp. With 

parallel. With one pair of motors cut out, 50 per cent of 
the locomotive capacity will be available for starting 
and for running. 

Table II gives the general dimensions and estimated 
weights of the locomotive. 

This locomotive will be capable of handling, in yards 
with level tracks, trains of 1,200 short tons. This capac­
ity, though in excess of that required for serving the 
initial trains of! 770 short tons, is desirable to provide 
for the expected increase in traffic. 

The trucks are of the rigid-bolster equalized type with 
mlled steel frames located outside of the wheels. A 
center pin is located at approximately mid-length of each 
rigid wheelbase. The central cab has an engineman's 
stand in each end and control apparatus centrally located 
and suitably protected. Buffers, couplers and air-brake 
equipment are duplicates of those on the road locomotive. 

The control equipment comprises apparatus similar to 
that already described for the road locomotives. 

The four Westinghouse No. 350·D·2 motors are of the 
series type, wound for 1,500 volts. This motor has an 
hour rating of 140 hp., at 79 amp. and 1,500 volts. The 
pinions have sixteen teeth, 2 D.P., and the solid helical 
gears have sixty-three teeth. 
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The motor-generator set has a two-part frame, each 
part containing two bearings in which runs a common 
shaft carrying two armatures, one a 1,500-volt motor 
(insulated for operation two in series at 3,000 volts) 
and the other a low-voltage generator. 

The motors are connected in series for 3,000-volt 
operation and the generators are in parallel. With 
3,000 volts applied to the motors, the generators will 
deliver 22.5 kw. at 92 volts. The set supplies power for 
the compressor motor, lights and control circuits. 

A master controller is mounted in each end of the 
central cab, each with a reverse lever with forward and 
reverse positions, and a speed lever for accelerating. 
A total of nineteen notches are available in operation. 
Shunting transition is used. 

Further Electrification Promises 
Congestion Relief 

SIR PHILIP DAWSON and the officials of the London, 
Brighton & South Coast Railway, England, have re­

cently made an investigation as to the possibilities of 
extending electrical operation on its lines. This study, 

Percentage Percentage 
Increase in Increase in 

London All Trains, 
Location Sl'rvice Trains Loaded and 

Empty 
Victoria .... .... l\lain Linc. Electric over etc am ...... 220 152 
London Bridge,. Main Linc. Electric over mixed ateam 

and electric ...... . ..... 143 58 
Victoria ........ Suburban .. l\fixed ateam and electric 

over pre-electric al1 steam 94 100 
Victoria ........ Suburban .. Electric over pre-electric 

all steam ............... 225 206 
Victoria ........ Suburban .. Electric over mixed atcam 

and electric ... . ........ 68 53 
London Bridge .. Suburban .. Mixed ateam and electric 

over pre-electric all ateam 38 21 
London Bridge .. Suburban .. Electric over pre-electric 

all steam ............... 206 86 
London Bridge .. Suburban .. Electric over mixed steam 

and electric ............ 121 53 

as reported in the Electrician, London, showed the 
desirability of such extension to include not only the 
outer London suburban area but would reach as far 

-LEGEND~ 
----- lines elecfrically 

erruippect anct in use 
· E.Croydon 

--- Lines elecfrically 
erruippect,M nof 

xted in use 
-- Lines -lo be equipper:I 

{actctifiona/ fo abo-;e) 
-Ofher lines 

Tunbriage Wells 

Miles 
5 10 15 

PRESENT AND PROSPECTIVE ELECTRlFICATION ON LONDON, BRIOHTON 
& SOUTH COAST RAIi.WAY 

as Brighton, Eastbourne and Worthing. The plan 
involves the equivalent of 141 single-track miles on 
the single-phase system in addition to the 70 miles 
now in successful operation. 

The accompanying table shows the estimated benefit 
from the electrification with respect to train-handling 
capacity on the congested terminal sections. 

Gasoline Rail Car Operated at 
40 Cents a Mile · 

Another Example of the Increasing Popularity of the Single 
Self-Propelled Unit on Steam Railroad Sections 

Where Traffic Is Light and Frequent 
Service Is Appreciated 

ON JAN. 1 of this year the Lewisburg, Milton ~ 
Watsontown Passenger Railway put into operatiQll 

a gasoline rail car, which is used in regular servif 
over the tracks of the Pennsylvania Railroad betw 
Montandon and Mifflinburg, Pa. The distance betw 

THIS CAR OPERATES OVER THE P. R.R. LINE BETWEEN 
1\10NTANDON AND MIFFLINBURG, PA. 

1 

these two points is 10.9 miles. The car was delive 
on its own wheels over the Pennsylvania Railroad Ji 
from Philadelphia to Milton, Pa., a distance of 1 
miles. 

For February and March the car-mile cost avera 
40.23 cents, but it is expected this figure will be Jowell 
as the operating personnel becomes more familiar wt 
maintenance of the gasoline car. The railway company 
gives the following cost figures, in cents per car-mikt: 

Centa per Jllile 
Feb. March 

Cents J){'r 
Feb. !\I 

Wages ... , .. . 
Gasoline ......... . 

17. 79 17. 43 Jl l ainlenancc (labor). 
5. 93 5, 38 lntereat .......... .. 

0 . 59 0 
4. 39 J 

Lubricant• ........ . 
1\.Iiscellancous ...... . 

0. 64 0. 72 Depreciation ...... .. 
3. 19 2. 30 Insurance ......... . 

9.14 I 
0. II 0 

:Maintenance 
(material) ..... , . . 0. 14 0.07 Total ......... .. . 41.92 JIJ 

The depreciation is figured on an eight-year ba 
a first cost of $16,564.03 and an approximate life 
200,000 miles. The company operates storage-batt 
cars over the Montandon-Mifflinburg route, and 
same force has been used to operate the rail car. 
men form the rail-car crew. The motorman runs 
car and assists the conductor in handling mail, bag 
and express. Overhauling and repairs are handled 
the shops of the company, which employs one barn 
for both gasoline and storage-battery cars. 

The present schedule allows thirty-eight minutes 
the run of 10.9 miles, the stops averaging about H 
the mile. The run is divided up into four fare zo 
the fare in each being 7 cents. Railroad tickets 
honored when presented, and the Pennsylvania Rail 
reimburses the company for them at regular zone ra 

The car seats forty passengers, thirty-five in 
passenger compartment and five in the baggage 
partment. The body was built by the J. G. Brill 
pany, Philadelphia, and is mounted on a Mack 
chassis with a 22-ft. wheelbase. The car is 9 ft. 8l 
wide and 27 ft. l H in. long, both over-all dimensi 
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Zone ;passes for Beaver Valley 
The Fare per Zone on a Cash Basis Is 5 Cents, but Unlimited-Ride Service on 

Transferable Passes Has Been Made Available for Rides 
Covering One, Two or More Zones 

THE Beaver Valley Traction Company, as described 
in the ELECTRIC RAILWAY JOURNAL for April 9, 
1921, is a cross-country electric railway with a 

main line 9.5 miles long between College Hill and Leets­
dale and several other routes. With the Pittsburgh & 
Beaver Railway, there are 26 miles of route. The popu­
lation of the entire district is about 64,000 and of the 
largest community, Beaver Falls, 13,000. 

In pre-war days this railway was on a 5-cent zone 
basis with zones up to 6 miles. The first fare changes 
were to 6 and 7 cents respectively with no change in 
the lengths of zones. As these higher fares did not 
produce the necessary increases in revenue and also 
cut down the number of customers, the company re­
turned to a bask fare of 5· cents ·per zone, but the length 
of zone was cut to an average of 2 miles. This kept 
the fare within the limits of the towns served to 5 cents. 

The 5-cent, short-zone plan proved the best plan tried 
up to that time, but unluckily soon thereafter came the 
depression, which hit the Beaver Valley so hard that 
traffic for eleven months ended Nov. 30 compared with 
eleven months of 1920 showed a loss of 18 per cent 
despite 10 per cent more service and no increase in fare. 
In these circumstances, W. H. Boyce, general manager 
of the railway companies, decided to sound the public 
before making any further changes in fares or service. 

To this end, he sent out co-pies of the accompanying 
questionnaire to the larger employers of labor in the 
district for distribution among their people. The 
answers to these questionnaires showed where a large 
proportion of the employees lived, where they were 
employed, where they boarded the car, whether they 
owned or made use of fellow workers' automobiles, what 
they thought of the trolley service and whether they 
would be likely to buy a transferable, unlimited-ride 
weekly pass. 

Disregarding, for the present article, the questions 
and answers relating to cars and service, the poll on th_e 
fare queries brought out the fact that (a) some people 
rode to work but not from work; (b) few rode home to 
lunch but would do so if the fares were lower; (c) some 
ad stopped using the cars although comparatively few 
ad automobiles or used the machines of their friends; 

(d) people who happened to live rather close to a zone 
oundary protested against the 10 or 15-cent fares 
hich they had to pay for comparatively short rides 

ach day. 
Of course, the fact that the answers showed the 
riter's place of employment and of residence made it 
ssible to judge whether he really was a good prospect 

or unlimited rides a day at more advantageO'Us rates 
f fare. 

After the information from this questionnaire had 
een compiled, the company printed a little folder of 
knowledgment and explanation which it distributed to 

assengers through boxes in the cars. It took up the 
rincipal points of .which complaint had been made and 
ft'ered a few words of explanation abO"Ut them. Thus, 
o the criticism that fares were high, the circular 

inted out that it is impossible at this time to reduce 

the charge per ride except when rides are purchased by 
the wholesale, as by a weekly pass. Complaints that the 
safety car was not desirable were answered by the 
statement that it was a modern car, more than 5,000 of 
them being in operation in the United States and that 
it was a means of keeping the railway service going in 
a great many communities or of giving a more frequent 
service. Reasons beyond the control of the company for 
car delays were given, and passengers were urged to 
investigate the advanteges of the pass. 

ZONE-FARE TICKET MACHINE HELPS GREATLY IN 
TRAFFIC ANALYSIS 

As explained, when the zone system of fare collection 
was begun the plan followed was to collect a new fare 
at each zone boundary. Upon the introduction of one­
man safety cars on the Beaver Valley main line-which 
has seven active zones throughout the year and eight in 
summer-the company installed the Shanklin machine 

THE BEAVER VALLEY TRACTION COMPANY 

WEEKLY PASS 
ry 13-February 
direction between Sassafra 
ca Corner, Rochester; or J 
on cars of Ihe Beaver Valley 
one fare limits and wilhin 1h 

69 

Past must be ,bo 
opcrat-,r upoo cater· 
is good for ooly ooe 

Price 8Sc 

A Two-ZONE "'EEKLY PASS 

for issuing zone-fare receipts, as described in the ELEC­
TRIC RAILWAY JOURNAL for Nov. 26, 1921. The records 
from this machine were of the greatest value in.working 
out fare alterations because they show for any desired 
run, day or week, the origin and destination of every 
passenger. 

For example, the analysis of Route 2001, the main 
line, for Friday, Dec. 16, 1921, showed: 

3,933 passengers rode within one zone 
1,348 passengers rode within two zones 

217 passengers rode within three zones 
78 passengers rode within four zones 

· 96 passengers rode within five zones 
102 passengers rode within six zones 

4 passengers rode within seven zones 

These figures alone indicated that it was hardly worth 
while to get out a special form of transportation ticket 
for any ride exceeding three zones, even if that class of 
traffic wo11ld be doubled thereby. In addition, the 
Shanklin records also permitted the separate classifica­
tion of each set of zone passengers, the one-zone riders 
on Route 2001 varying from 1,519 to 8G in number, 
according to the location of the zone. This gave a clue 
to the further elimination of special transportation. 

An analysis ·was also made of the steam railroad 
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PLEASE FILL THIS OUT 

If you want a 1owcr street car fare please fill out this blank, answering each q'uestion, as 

it is material to us In making a suncy of the conditions. Y.our filling O¥t this 1:1ank ma)' re• 

$ult in our adopting a ticket method by which you will feel j~stificd in using the strect'car~ 

more frcqu«;ntly 

Dy what plant/arc you employed?-----------,--------------------:------­
(GiH name and location by s1rcct and Xo. ) 

\Vhat is your name?-----------------------------. .. ............................ .. . 
,vhat is your house numbcr? ........ _ .......... Onwhat street do you live ................... _______ _ _ 

---- fn what to,vn?-................................................................................ .. 
Do you ride the cars to your work? __________________________________ _ 

\\'here do you board the car going to work? __ . _______ _ 

At what time of day? .............. ·----------............... ........ . 
Do you ride home from work? .... - ....... ________ _ 

Where do you board the car?---------............ - ..................... .. 

At what time of day? ... - ...... ~ ................. -·----.......... - .................. .......... .. 
Do yoo now ride home to lunch? ______ _ 

Would you ride home to lunch if the fare is r~uced ? -----•• - ... - ........... . .. 
About how much do you spend for all of your 11trcct car !arcs, per week? .................... ..... _ 

Do you owo an automobile? ............................. _ ...... - ................... - ....................... .. 

Do you ose it to go to and from your work?----........................... - ...... _ 
Do yoo carry other workmen v.·ith you?._. ___ .. _ ............................................... _ .. _ 

What is there about our ser\•ice t'1al'i5 not salisfactory to you? .............................. _ .. .. 

·-··-------------------------------------------------------­
---------------·---------------------------------------------------------

1f we sold a pass for a cert:lin amount that would pt-rmit you or any mel'l1bcr of ,·our 

, family to ruk as,frequently as you might wisl1, would you be likt'ly to hy such a pass 0e:,ch 

, Wt'ck J -•·····-• .. -• ............. ___ _ 

;vit~ the _gue!ltion of a reduced fare for tht" worker to be considered, won"t you hdp us 
rt"ach a decision Jl>' filling out this card ? 

We ttlank you. 

THE BEAVER VALLEY TR.\CTfON COMPAN Y 

and 

THE lo1ANACEMENTOFTHIS PLANT 

·s11:'rs OF THIS QUESTIONNAIRE W ERE SENT OUT TO EMPLOYERS FOR 
DISTRIBUTION AMONG THEIR EMPLOYEES 

commutation service and r ates in this territory with a 
vie\v to seeing if any of it could be ~ransferred to the 
electric railway. It was found, however, that the bulk 
of this business is done during the rush hours and is 
handled at such low rates that they could not be met 
by the electric railway. Fo-r the runs exceeding three 
electric railway zones, also, the steam railroads offer a 
big advantage in speed to all who live reasonably near 
the i:!tations. 

A VARIETY OF ZO~E PASSES ADOPTED 

As the result of these several studies, the company 
decided to install an adaptation by Walter Jackson of 
the unlimited ride pass first suggested by him for 
Racine, Wis., and since installed at Kenosha, Youngs­
town and Fo-rt Wayne (Feb. 28, 1922). Actually, the 
Beaver Valley passes as inaugurated on Feb. 13, 1922, 
strongly resembled the station-to-station season ticket 
of the London Underground Railways, since instead of 
being universally valid over all parts of the railway they 
could be used only between the points shown on the pass. 
This naturally made the pass less attractive because 
it may not meet the social or amusement direction 
of travel desi red by the same person who finds it handy 
for his home-job riding. To meet this condition, the 
$2 three-zone pass is now good for unlimited riding 
in either direction. 

The number of passes originally installed was twenty, 
made up of: 

1 school pass ..........• $0.75 per week 
11 one-zone passes ....... $0.85 per week 
6 two-zone passes ...... $1.60 per week 
2 thr_ee-zone passes ..... $2.00 per week 

The experience of the first four weeks showed that 
in some cases the number of passes sold of a given 
kind did not make it worth while to print so many 
variet ies. The company is prepared, however, to sell 

from its office any combination on demand. For these 
rarer styles, a rubber stamp for zone identifications will 
answer. The revenue from the sale of passes has in­
creased from week to week. The whole plan is simplr 
an effort to promote good will, and give the public every 
possible opportunity to make more use of the company's 
facilities. 

The pass procedure is very simple. On boarding or 
leaving either a one-man or two-man car, the passholder 
shows his pass, which bears the zone designations in 
either numerical or letter form, according to the route. 
On leaving, he shows it again. The figure "7," in the 
cut on page 673, is simply for the seventh week of 
the year. In addition to the zone designations (single 
or combination), the card carries the names of t 
boundaries. It will be understood that a passholde 
can ride beyond the boundaries shown on his pas 
merely by paying for the excess zones in cash via th 
locked farebox. 

Of course, the ideal scheme would be to sell pass 
good . for one, two or more zones on any part of th 
line, but this would involve so much checking that i 
would be impracticable on a one-man car. With th 
present plan, there is absolutely no addition to the wori 
of the operator. In fact, his work is reduced becaus 
every pass ride means one fare transaction and receip 
issuance less. · 

Because of the double vise of the pass, it is not 
necessary to change the colors frequently or to u 
different colors for different zones. The small numbe"' 

,of each kind required also. demands simplicity from 
the standpoint of the 
printer 's bi 11 . Mr. 
Boyce has solved the 
problem of pass cost 
neatly enough by 
selling the space on 
the back to the local 
lighting company at 
a figure that elimi­
nates this factor. A 
word or two is in 
order on the prin­
ciple used in fixing 
the pr i c e s of the 
passes. That of the 
one-zone pass is 85 
cents, which is equiv­
alent to seventeen 
rides a week or prac­
tically three rides a 
day. In such small 
communities as are 
served by this com­
pany, a pass-holder 

HUN 
HOME 

GOT A DATE ANO SPHUCE UP 
Use That Weekly Pass 

BEAVERVALLEYTRACllONCOMPANY ":'.!';~ • 

GOING 
To the Basket Ball Game? 

USE THAT W£EKlY P~. 
&aver V.U.,, T .. c6oa Company 

W. K90Yi:LC-...•-· 

RUN 
DOWN 

TOWN 
GET 
ICE CREAM 

FOR 
SUNDAY 

DINNE 

USE THAT WEEKLY PASS 

can readily average T HE P Ass WAs WELL ADVERTISED 
T HESE AND OTHER N OTICES IS fou r rides a day by T nE D AILY PAPERS 

making it his busi­
ness to go home to lunch or ride instead of walk in 
evening or on holidays. Thus, he gets his two off-pe 
rides at half price. 

The price of the two-zone pass was set at $1.60, wh 
is equal to sixteen 10-cent rides a week. The cone 
sion is slightly greater because of the greater reven 
paid per trip and because a two-zone rider will be lik 
to average fewer extra rides outside of the "horne-j 
t r ips. The cost of the universal pass is $2 or the c 
of thirteen and one-third rides. since this class is lik 
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Street Car Fares Way Down Now 

Ride on a Weekly Pass 
All the Riding You Want for a Solid Week at 

About What You Spend Now 
I Z o n e $0.8G .. .............. for a " ' eek13• 1•088 
2 Zo n es $ 1.60 .•......... •• •.. for a l\' ~ekly Pa•• 
3 Zones f2.00 ......... ....... for a "'eekly Pass 

,\ llandred R loles for Two DoUnro 
They Now Cost Yon 1''1rteen Dollar• 

\Ve can make this enormous reduction when we are as­
sured of so many rides each week. A certain volume of 
Pass sales wlll remove the uncertainty from our business. 
You are to profit by this. 

If You Want This Reduce d Fare Buy Your Weekly 
Pass Now and Buy One Each Week 

The pass Is probably the only way by which we will be 
ah le to reduce the present fare within a period of several 
years. 

We Believe You Should Have Some Reduction i n Fare 
\\'e want to bring down the cost of living. We believe 

the wholesale purchaser of rides should have some reduc­
tion In fare. After months of study, In which we were as­
sisted by many local manufacturers and their employees, 
and the most prominent fare expert In this country, Mr. • , 
Walter Jackson, of New York, we have decided on the 
adoption of the Weekly Pass. Our receipts are running 
22% behind last year's, but still we can't close down and 
wait for business to pick up, ,ve are going out after busi­
ness even with this enormous r eduction In rate. 

We Want You to Know that We Want Your Business 

It Is essential to your own prosperity that the transporta­
t ion lines of your community prosper. Suppose we shut 
clown two weeks or three to six months every year? ,Vhat 
kind of a community would this be? 

Do You Apprec iat e that We Never Shut Down? 

That aJways, day and night, the loyal street cars are at 
your service? Good times and slack times, rain, snow, fog, 
In cold or hot weather, always ready to take you any­
wht're on our lines. If you appreciate It 

Buy Your Pass On Sale Now by all Conductors 

Buy a Weekly Pass 
Ride as Often as You Can 

BEAVER VALLEY TRACTION COMPANY 

no,· Your l'U8K 
On S llle :So w b y 
all Cond u c tor•. 

,v. H. BOYCE, GENF.RAL MANAGER. 

WHY REGULAR RIDERS SHOTJLD DUY THE PASS 

to take still fewer excess rides; nor will many steam 
railroad commuters be likely to change o;rer. 

Although the number of passes in use was twenty, the 
number of applications was greater, inasmuch as some 
of the passes are good between specified points on 
either the main line or the Riverview line (Route 2005). 
This arrangement also gives the passholder a more 
liberal use of his t ransportation than otherwise. No 
attempt has been made to record the number of rides 
taken on each kind of pass, but each kind could be 
recorded in turn purely as a matter of curiosity, if 
desired. 

No MEANS OF PUBLICITY LEFT UNTRIED 

Mr. Boyce is known as one of the country's strongest 
believers in, and practitioners of, publicity. An inspec­
tion of the window cards, dasher placards and news­
paper advertising would reveal that he reveled in the 
opportunity for good will offered by the unlimited-ride 
pass. The newspaper advertisements, in particular, 
display his direct, candid way with present and pros­
~ ctive customers. Among the varieties <Jf copy used 
~as the curios ity type, as in the one headed "Coming 
•. . . . . WE---- PA-- .... What Is It?"; the personal 

style, as in the one reading "Got a Date? Run Home 
and Spruce Up. Use that Weekly Pass"; the timely 
variety, as "Going to the Basket Ball Game?" and a 
"Go" advertisement urging some of the many uses as; 
To work, to bowl, to see "honey-bunch," to church, to 
school, to visit the well, to visit the sick, to the lodge, 
to the club, etc. 

Both the problem of selling the pass and of adver­
tising its uses are complicated by the fact that the 
shoestring layout of the Beaver Valley system demands 
a variety of passes. For this reason, one cannot expect 
at any time the same high range of percentages of sales. 
and use possible with a universal city pass. The fact. 
that the base fare is the convenient nickel also tends 
to restrict pass sales in comparison with systems with 
higher and more cumbersome rates of fare. 

Wages Lag in Living Cost and Pr ice Declines 
ANALYSIS of changes in wages and commodity 
fl prices and in living costs throughout the United 
States from 1914 to 1921, made by the J. L. Jacobs 
Company, engineers, Chicago, shows that wage in­
creases ran ahead of living costs in 1918, and that at 
the peak early in 1920 average wages had increased 
approximately 134 per cent over 1913, while the cost 
of Jiving increase for the same period was about 116 
per cent. Since then both living costs and commodity 
prices have declined much more rapidly than the wages 
of employed industrial workers. Digests of wage 
changes d~ring 1921, made by this organization, cover 
reports from 1,026 establishments and industrial 
groups in practically every key industry in the country 
and show average wage reductions during the year 
1921 of 16.1 per cent for over 5,000,000 workers. 

Data from the .1026 establishments and industries 
show that approximately 4.7 per cent report reduced 
wages 30 per cent or over, 8.6 per cent reduced wages 
between 25 per cent and 30 per cent, 24.2 per cent 
reduced wages between 20 per cent and 24 per cent, 
18.2 per cent reduced wages between 15 per cent and 
19 per cent, 34.1 per cent reduced wages between 10 
per cent and 14 per cent, and the balance of 10.2 per 
cent made wage reductions of less than 10 per cent. 

Classified according to industries, the data show the 
largest reduction in the meat packing industry. There 
the average reduction has been 25.5 per cent for the 
200,000 workers in that industry. The reductions then 
taper off to 14.8 per cent for approximately 140,000 
street railway and other utility employees in 161 cities, 
approximately ·12i per cent reductions for railroad and 
express employees and an average 16.4 per cent reduc­
tion for over 866,000 employees in miscellaneous 
establishments and industries. 

Among the public utilities, wage reductions reported 
show that <Jf the 161 organizations thirty-five reduced 
wages 5 per cent to 9 per cent, fifty-seven reported 
reductions of from 10 per cent to 14 per cent, thirty­
one from 15 per cent to 19 per cent, twenty-six from 
20 per cent to 24 per cent and twelve reduced wages 
over 25 per cent. Some of the larger street railways 
reporting reductions were in the cities of New York, 
Philadelphia, Brooklyn, Boston, San Francisco, Detroit, 
Cleveland, Pittsburgh, Denver, Los Angeles, Seattle, 
Albany, Indianapolis, Buffalo, Milwaukee, Omaha, 
Topeka, Council Bluffs, Salt Lake City, Mobile, Ala.; 
Fort Wayne, Syi-acuse, N. Y., and Newark, N. J . 
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Control Equipments for the Frankford Elevated 
Electro-pneumatic, Battery Operat~d Unit Switch Control with Many Special Features Was Chosen 

-Interchangeability with Existing Equipments of Market Street Lines Can 
Be Had with Few Changes 

THE control equipments for the cars for the Frank­
ford Elevated line in Philadelphia will include all 
features necessary for extending subway as well 

as elevated service. The use of storage batteries insures 
an uninterrupted supply of energy for the motor control, 
the emergency lights, door engines, signals and other 
devices necessary for efficient and safe operation in 
underground service. With the motor control fed by a 
storage battery, the train may be stopped in an emer­
gency by reversing the motors regardless of the avail­
ability of line voltage. Also the source of control energy 
not being dependent on the power available on the head 
car of a train makes it unnecessary for the motorman 
to operate the train from the second or third car when 
the main power fuses are blown on the head car, thus 
eliminating one source of delay encountered in elevated 
service where battery control is not used. 

Another consideration in which battery control has 
apparent advantages is in regard to reliability of regu­
lar operation. This is insured, since the comparative 
low voltage of the storage battery practically eliminates 
control failures due to insulation breakdowns, and the 
low voltage is not dangerous to life. 

The unit-switch control equipment includes twelve 
Westinghouse electro-pneumatic unit switches of the HL 
type for effecting the principal changes in the main 
motor circuits, and also for overload protection. Eleven 
of the switches are grouped together into a main 
switch group, on the ends of which are mounted the 
drum-type motor reverser and the control sequence 
drum. In addition to the main switch group, another 
similar unit switch is mounted in a separate frame, 
with the arc chute venting to atmosphere. This unit 
serves as a line switch, opening on overload as well as 
interrupting the circuit under normal conditions. On 

,.,.,., 
C"t1mp,ro.or 

the ends of the line switch are mc-unted the overload trip 
relay, line switch operating relay and the notching relaJ 

Automatic acceleration is accomplished by a curre 
limit relay governing the movement of the sequc 
drum and thus energizing the unit switch magnet val 
coils in a certain definite sequence. For the speci 
manipulation of the main circuits during acceleration. 
six steps are provided with the motors connected in 

SWITCH GROUP-REVERSER AT ESD 

series, four steps with the motors connected in parallel 
and the closed circuit or bridging transition between th 
series and parallel connections. The normal or tapp 
field connection of the motors is effective on the last f 
parallel running step. 

The grouping of the unit switches, with their sup. 
plementary control apparatus, into two boxes gives 
assembly which is compact, yet fully accessible 
maintenance or inspection purposes. -The use of sej 
arate electro-pneumatic unit switches for all main cir­
cuit switching provides accurate means for control 
the acceleration in trains. The compressed air requi 

~r l 
~i~ ft;, ~z wll- &lkry Chdrpr'n~ eon,,~clrhns Dr< no! sl?owr,. 

·-~i~i , 

,, 
·...c:~.-, 

Te D••r lt,,.Jt 
1..._.-u__, /JuH.,t &11•• 

/i'ear Car 

SCHEMATIC DIAGRAM OF LIGHT ASD SIGSAL CIRCUITS FOR A Two-CAR TRAD• 
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for operating the switches is taken from 
ithe common air brake supply through a 
reducing valve to give a normal pressure 
of 70 lb. per square inch. 

Control power for operating the elec­
ro-pneumatic apparatus is taken from 
he 32-volt storage battery that is charged 

·n series with the compressor motor. A 
train line circuit connects in parallel the 
ositive poles of all batteries of a train 
nd the control power is led from this 
c,rnmon train line connection to a master 
ontroller at each end of the car. The 
aster controller is provided with two 
ndles, a main accelerating handle per­

anently attached to the controller and 
removable reverse handle for controlling 

he direction of car movement. The two 
andles are mutually interlocked so that 
he main handle cannot be moved unless 
he reverse handle is in one or the other 

OVERLOAD TRIP RELAY 
OF LINE SWITCH 

N OTCH I NG Al\"ll OPERATI:-lG R ELAYS 
OF LI :S E S WITCH 

perating position. The movement of the reverse handle 
nergizes the master controller drum from the control 
ircuit supply and establishes circuits for the "Dead­
an's" operation of the brakes and for the signal and 
rker light circuits. The emergency or "dead man's" 

pplication of the brakes from the master controller is 
ecured both electrically and pneumatically. The main 
andle of the master controller has an upward movement 
henever the motorman's hand is removed. This re­

eases the fingers on the upper positions of the reverse 
rum and closes the circuit to the emergency wire of the 
ir brake system. The same upward movement of the 
andle releases a small air valve in the top of the con­
roller which operates a secondary relay valve that ex­
austs air from the brake pipe of the train. 
From the master controller, the control power is led 

o a train line from which the circuits are taken to the 
arious unit switches and allied operating devices. 
rovision is made for cutting out of service any defec­

ive car in a train by means of a small 
rum type control cutout switch mount- · 
d on the panel board at one end of 
e car and connected in the circuits to 
e control apparatus. The train line 

uns to automatic electric couplers at­
hed to the drawbars of the car. The 

ain line contacts on the face of the 
upler are energized through a sepa­
te drum switch which is operated · 
hen the cars are coupled in train to 
nnect both air and electric train lines. 
en of the: eighteen train line -circuits 

the coupler are utilized for motor 
ntrol purposes, five for the electro­

neurnatic air brake circuits, two for 
gnals and one as an extra for any 
ture extensions to the auxiliary cir-
its. 
Protection for the control equipment 
provided by the main and third rail 
ses in conjunction with the overload 
ip relay and the high speed-line 
itch. The line switch opens at an 
trernely high speed in response to the 
erload relay, or due to a sudden drop 

panies the sudden and very severe momentary loads 
that occur on third rail systems. A high-voltage surge 
usually follows immediately after the sudden voltage 
drop and the high speed of the line switch enables it to 
open quickly so as to protect the motors against the 
voltage peak. Operating the high-speed line switch by 
trolley voltage insures positive opening on the momen­
tary interruptions of power when the train is passing 
at high speed over gaps in the third rail. In this way, 
the power circuits are opened locally on each car after 
passing each gap and the control operates automatically 
just as when starting the car, thus preventing flashing 
of the motors and surging of the cars in the train. 

The overload trip relay has two operating co-ils, each 
connected in the circuit to one of the motors. · The relay 
operates at the same overhead current value per motor 
with the motors in either the series or the parallel 
combination, thus allowing closer adjustment and better 
overload protection than would be obtained if a relay 

line voltage, which usually accom- S CHEMATI C CO:-lTROL DIAGRAM OF FRANK FORD EJ.EVATt:O CARS 
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with a single operating coil were used and connected in 
the main power circuit to the third-rail shoes. 

The sequence drum -is essentially a secondary master 
controller that operates on the balanced-air principle, 
having the usual on and off magnets for regulating 
the admission and release of compressed air, to the 
double-end piston which is geared to the contact drum. 
The drum is advanced automatically, notch by notch, 
by the "off" cylinder, being intermittently charged and 
discharged by the limit relay energizing or de-energiz­
ing the "off" magnet circuit. In addition, the sequence 

drum, in combination with the 
notching relay, provides means 
for securing non - automatic 
notching of the control inde­
pendent of the limit relay. This 
operation becomes necessary 
only under exceptional circum­
stances, such as accelerating a 
train after it has stopped on the 
grade when coming from the 
subway to the elevated struc­
ture, or in a two-car train when 
one car has been cut out of 
service. 

The notching relay is mount­
ed on the line switch. It com­
prfses essentially two relays 
mounted at right angles with 
the contacts interconnected so 
that notch-by-notch operation 
can be obtained when desired 

MASTER CoNrnoLLER by intermittently energ1zrng 
one of the relay coils from a 

push button located at the side of the master controller. 
The other relay coil is connected to the limit and se­
quence drum circuits so as to be energized each time the 
sequence drum advances a notch, which insures that the 
drum will pause momentarily on each notch during auto­
matic acceleration. 

There are eight tail lights per car, located in groups 
of two beneath the window rails at each end of the car. 
One of the 20-watt lamps of each pair is provided with 
a white lens, the other with a red lens. The interlock­
ing in the master controller and drum switches is such 
that when the cars are coupled, the lights are auto­
matically disconnected at the coupled ends, but the white 
lights show at the head end of the train where the mas­
ter controller reverse drum has been operated, and the 
red lights show at the rear end of the train. The 
marker and route indicator lights on the ends of the 
car are also arranged to be lighted only at the head and 
rear of the train. This arrangement reduces the drain 
on the battery to a minimum, and also insures that the 
proper lamps are always lighted without special atten­
tion on the part of the train crew. 

The motorman's and conductor's signal lamps are 
located at each end of the car in plain view of the 
motorman inside the car and the conductor outside be­
tween the cars. The lamps at the ccmductors' station 
between cars burn when the doors of the adjacent 
cars are closed, and at the motorman's station when all 
the doors are closed throughout the train. This selec­
tion of circuits is made by means of a conductor's 
switch and a relay on each car connected in series 
with the door interlocks on the car. The relay con­
tacts throughout the train are connected in series by a 
train line circuit, which receives its energy through the 

master controller reverse drum and coupler drum 
switch at the rear of the train. This scheme places 
comparatively few interlock contacts in series through­
out a long train, thus reducing to a minimum the 
chances of signal failure from open circuit or ex­
cessive voltage drop. In case a door cannot be closed 
completely, thus preventing light signal indications, the 
buzzer system insures that the motorman receives the 
starting signal. The buzzers are used at all times, 
being relayed from conductor to conductor, beginning 
at the rear of the train. The motorman starts the 
train upon receiving either the light signal or the 
buzzer signal. 

Differential Drive Radial Truck 
in Germany 

T HE Dortmund Street Railway Company has re­
cently put in operation an experimental single-truck 

car with differential drive. The truck is of the radial 
type, and the drive somewhat similar to that on an auto­
mobile except that both axles are driven through 
separate differential shafts from twin motors in the 
center of the truck. The mechanical portions of the 
truck and driving mechanism were supplied by F. Krupp 
& Company of Essen, and the rest of the equipment by 
Brown, Boveri & Company. The car was put in opera­
tion in June, 1921, and according to Verkehrstechnik 
has run nearly 4,000 miles without failure. 

The accompanying drawing shows plan and elevation 
of the system of motor suspension and motor drive. The 
truck has a wheelbase slightly over 13 ft. Owing to the 
nature of the drive, the axles can take a radial position 
when the car is passing around a curve, and no difficulty 
has been experienced in driving this car at a speed of 
22 m.p.h. around a curve of 70-ft. radius. 

The motors are attached to the car underframe, the 

PLAN AND ELEVATION OF NOVEL l\IOTOR DRIVE FOR 
SINGLE-TRUCK CAR 

flexibility between the motors and the axles being secured 
by two universal joints in the driving shaft. The gage 
is only 1 m. (3.2808 ft.). The radial arrangement would 
permit the car to pass easily around a curve with e 
radius of 50 ft. and still keep the wheelbase at 13 ft. 
Usually with a single-truck car and a gage of 1 m. it is 
not practicable to have the wheelbase more than 10 ft., 
and even this is productive of much grinding at the 
curves. 

United States Commerce Reports have been rear­
ranged and are now classified by commodities and geo­
graphically with special sections devoted to transporta­
tion, tariff, commercial law and similar subjects. The 
information is received direct from over 600 represent.. 
atives of the United States Government in the world's 
industrial and commercial centers. 
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An Appeal for a Square Deal for Electric 
Railways in New York 

NEW YORK, N. Y., April 10, 1922 
To the Editors: 

Civilization is something the world has fought count­
less centuries to achieve. Men relish it today and 
struggle for its maintenance because they have come 
to realize that it not only is the cheapest but also the 
easiest way to live. Next to peace of mind what they 
most long for is physical comfort. · 

To obtain physical comfort a man pays three times 
the rent that he needs to pay in order to domicile him­
self in an apartment with elevator service. For the 
same reason he hires a taxicab to take him a distance 
that he could easily walk or, if he is a man of means 
he rides to his office mornings in his limousine whe~ 
the subway, the elevated lines or a bus would take him 
there more expeditiously. 

It is because of the physical comfort that it gives 
with its rule that every passenger shall have a seat and 
there shall be no crowding, that the service of the Fifth 
~venue Coach Company has become so popular. It is, 
m fact, the Pullman service of city transportation and 
the waiting crowds along its various routes demonstrate 
the willingness of the people of New York to pay a 
reasonable price for a service which is distinctive and 
which assures physical convenience and comfort. 

Americans are the hardest workers in the world. 
That is why America leads all countries in the con­
veniences, comforts and luxuries that it offers its 
people. It is bred in the bone of Americans to pay 
unhesitatingly for service well rendered. Briefly, such 
service means the efficient, proficient supplying of the 
~onveniences of life at a cost economically sound and 
Just. 

Among all modern conveniences what is more essen­
tial today than transportation? America was the first 
great nation of the world firmly to weld itself together 
by land transportation. And for the comforts and con­
veniences that its great transportation systems offer its 
people have always been willing to pay a fair pr.ice. 
No American seeks something for nothing. Few Amer­
icans are blind to the fact that great aggregations of 
capital which have been made to render public service 
are entitled to a fair earning power. 

We have heard much, through the press and other­
wise, of what has been termed the "disgraceful over­
crowding and congestion of present transit facilities." 
Yet here in New York, a city which enjoys the most 
wonderful and safest transportation system the world 
has ever known, there is continued insistence that a 
service shall be rendered at a price which represents an 
actual loss to those furnishing it. No other service, 
public or private, is demanded on such terms by our 
people. Fair and square in everything else, they 
obstinately insist on what has come to be known as 
"the 5-cent fare." Their attitude is so untrue to the 
real American spirit of square dealing that it is diffi­
cult to understand. 

For the first time in our history we find our people 
demanding something for which they are unwilling to 
pay a fair price. Not only are they forcing the trans-

portation companies to economies which necessarily 
reflect themselves in the service given but they are 
choki1:1&' off the development of our s~bway systems, 
and frightening capital away from traction investments 
which must be made by private citizens if our rapidly 
growing transportation needs are to be met. 

It is time for New Yorkers to think these things 
over, to close their ears to the wailings of the agitators 
and demagogues who have made our transportation sys­
tem a football for their private political ambitions, and 
to approach the matter in the true American spirit as 
other cities have done. ' 

This, in a word, calls for the square deal· a fair 
price for an honest service rendered, no more,' no Jess. 

What has become of the hard common sense, as well 
as the sense of fair play, of the New Yorker of bygone 
days? M. A. SCREEBER. 

Standardized Methods of Employment* 
BUREAU OF PERSONNEL RESEARCH 

CARNEGIE INSTITUTE OF TECHNOLOGY 

PITTSBURGH, PA., April 3, 1922. 
To the Editors: 

I have been interested to note that electric railway 
men are showing increasing interest in the scientific 
selection of men for their services. The interest in 
vocational selection methods generally is rapidly in­
creasing. Evidence of careful study of means of 
improving the quality of employees comes from every 
direction. The question of getting the best men and 
wome~ available is not limited to employees, as that 
term 1s usually understood, but extends to the need for 
better minor and major executives. All of us have 
realized the importance of the problems connected with 
obtaining satisfactory employees, but until the last few 
years we have been helpless in the face of the complex­
ities involved. That electric railways are also interested 
in better selection is only evidence that they too wish 
to be in the forefront of this new movement. 

My own belief is that the increasing importance 
attached to selection is being brought about by the 
rapidly developing appreciation of the business value 
of good will and satisfaction. "The public be damned" 
p<_>licy, or caustic criticism of the individual employee 
c-r of the transportation system in general, is giving 
way before constructive suggestions from public­
spirited men, before the selection of "boosters" as 
employees and before carefully planned instructions on 
how the public can make the transportation system 
more efficient. One passenger crosswise in a car either 
in temper or actual position; one tired, cross platform 
man, can do more to destroy efficient service and satis­
fied patrons than a whole fleet of trucks stalled on the 
tracks. The adjustment of the human element is of 
utmost importance. 

For these reasons I wish to commend the ELECTRIC 
RAILWAY JOURNAL for opening its pages to a discussion 
of the problems of selection as applied to platform men. 
I have·read with interest the discussion of the report of 
a committee of the American Electric Railway Trans­
portation & Traffic Association on this subject, and I 
have also enjoyed reading Dr. Gradenwitz's interesting 

•The author ot this letter was one of the compilers of th'l 
"Army lllcntal Tests" reft>rred to In the dtscullslon on personnel 
and training of transPortallon dt>partment employees at the 1921 
Allantlc City convention of the T. & T. Association. As major In 
the army, ~1c hnd much to do with personnel work during the 
wur.-EDITOllS. 
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article in the Jan. 28 issue and Dr. John Leeming's ar­
ticle in the March 11 issue of the JOURNAL. Both writers 
have done an important and suggestive service; one 
in calling attention to the great need for car'efully 
planned testing procedures, the other in emphasizing 
the inadequacy of the usual medical, neurological and 
physical . examinations. 

WHAT RECORDS SHOULD BE KEPT 

There are certain points that, to my mind, should be 
more fully emphasized in the discussion of a selection 
program. An extremely important consideration is the 
matter of records. It should be impressed upon every 
official of every company that . no question and no test 
applied to a prospective applicant is so unimportant 
that it can go unrecorded. In the first place the 
application of such a principle will eliminate much that 
is useless or disregarded in the interview and in the 
routine of the employment office. The only exception 
to the principle that occurs to me now is the introduc­
tory conversation that aims to set the applicant at ease 
before the beginning of the -formal interview or test 
series. Even this should be carefully standardized. But 
a more important reason for careful observance of this 
po-int lies in the need for detailed records of the 
medical, physical, mental, emotional and social char­
acteristics of the applicant. Unless the routine of 
record keeping is regularly maintained we shall never 
satisfactorily establish the value of any preliminary 
examination. Dr. Leeming has successfully shown the 
importance of the medical records in several specific in­
stances. A like importance will finally attach to the 
other records if properly kept. 

All of us have seen personnel men, employment man­
agers, welfare workers and even plant physicians dis­
missed in the last few years. One reason, among 
others, has been the failure of these employees to 
demonstrate the importance of their work. They have 
relied too much on the performance of routine duties 
and too little on the accumulation of facts. If the 
facts demonstrate the value of tests and of routine 
examinations, no official is going to risk the loss of 
that information. Much of this work is new and there­
fore experimental. Certain psychological tests and 
recO'rds will doubtless prove to be of no value to a 
particular concern. It is therefore important that care­
ful records be available so that a distinction can quickly 
be made between those that ar.:: proving of distinct 
importance and those that are not. 

MENTAL ALERTNESS AND EFFICIENT EMPLOYEES 

One of the striking discoveries dependent on the 
development of mental alertness tests is that men be­
come dissatisfied and do not perform their work effi­
ciently if their mental capacity is either above or below 
that required by the nature of their tasks. All sorts 
of reasons may be found to explain why the employee 
is inefficient OT resigns or must be discharged. But 
the evidence now available shows that the majority of 
these are false, and that dissatisfaction and inefficiency 
can more often be traced to a lack of adjustment be­
tween the capacities of the employee and the require­
ments of the task given him. To determine the 
requirements of the task is the function of the job 
analysis. To determine the capacities of the applicants 
is the function of the physical and mental measure­
ments. 

The special ability tests as described in the Jan. 28 

article illustrate one important series of measurements 
needed. They do not, except indirectly, indicate the 
mental level of the applicants. An applicant could 
conceivably perform these acts successfully and fail to 
pass the course of instruction that follows; or, passing 
both, become an employee and there quickly find the 
routine of his job unbearable. Space will not permit 
specific illustration of just such actual results. The 
Bureau of Personnel Research has determined the 
mental level of several thousand employees of different 
types in the last five or six years. It has been found 
very difficult to estimat~ mental alertness without tests 
so that employees can be properly placed. Groups that 
are commonly described as of average intelligence have 
been shown to be, in some occupations, above, and in 
others below, the estimated intelligence. Physical and 
emotional stability factors as determined by the physi­
cian, being equal, careful determination of the mental 
alertness differences in groups enable us to predict 
progress, efficiency and satisfaction more readily and 
accurately. 

RECORDING THE INTERESTS OF EMPLOYEES 

Other questionnaire forms of yet more recent devel­
opment enable the employment manager to determine 
the major lines of interest and likes of the applicant, 
Where there are no distinguishable physical emotional 
or intellectual differences between two groups, it has 
been shown by appropriate questions that there is a 
wide difference in the things in which these two groups 
are interested; in the things they enjoy doing over and 
over, and in their ways of woTking with others. Of 
course, we all recognize that platform men should not 
be selected merely because they are needed nor because 
men want jobs. But in these days of many applicants, 
and good ones by every measure we have so far been 
able to apply, it is important to foTecast as far as pos­
sible the probable length of service of the men selected. 
Employment managers tell me that this is one of their 
most pressing problems now. It is therefore important 
now, as it always will be, to select those men who by 
nature and training are willing to enter the particular 
occupation as a life work. 

PERFORMANCE RECORDS 

It is perhaps unnecessary to point out the need for 
performance records and for tests in the improvement 
of performance with practice. So many public service 
corporations and private corporations as well find these 
necessary for promotional, disciplinary and legal pur­
poses. Two points may be emphasized. The difficulty 
of getting satisfactory records of efficiency, and the 
need for such standards in evaluating the various 
records of personal history, medical examinations, 
psychological tests, training courses and later tests for 
promotion. Many tests have been discarded both hr 
the physician and the psychologist, or by the impatient 
executive when no one had sufficient data to evaluate 
the tests. Promotions have been based on factors that 
bore no relation to continuous efficiency of performance 
on the part of the individual. 

In my very brief comments, I have endeavored to 
emphasize certain points that, I believe, will keep these 
new and important aids to proper selection and place• 
ment from suffering serious setbacks at the hands of 
their many friends. I have mentioned two or three 
forms of examinations that in my opinion should be 
included in any comprehensive employment procedure. 
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1ey would require at most thirty minutes additional 
of the applicant. But most important of all, the 

ture of psychological examinations ought to be de­
ined on the basis of adequate records and sound 

tistical procedure. C. S. YOAKUM, 
Director. 

The Trolley Shoe or "Slide" at Low Speed 
NEW YORK CITY, April 17, 1922. 

the Editors: 
I happened to notice C. L. Greer's letter on the above 
bject, in your issue of April 15, page 641. 
Mr. Greer appears to have proved by tests that the 

on the trolley wire is very much greater at low 
eed with the slide than with the trolley wheel, and 
t the extra wear is due almost entirely to increased 
ction at low speed. 
He is entirely right on both points. It 'may have 

ed strange to him, as it usually does to most people, 
t the friction and wear should be greater at low 

than at high speed; but it is all right, because it 
all in perfect accordance with the physics of friction 

een unlubricated surfaces. As a matter of fact, 
body connected with the operation of a railroad 

eady knows something, in a practical way, about un­
ricated friction, because concrete examples of it are 

ought to his notice repeatedly by the wear of brake­
oes and of carwheels. It is well known that the grip 
a brakeshoe on the tread of a carwheel, and the 

ar which is caused in both the shoe and the wheel, are 
ch greater at low speed than at high speed, with the 

me contact pressure. Indeed, it is precisely this fact 
t complicates the action of a brake involving a varia­
n of the brakeshoe pressure as a function of the speed 
the train, because a constant shoe pressure means the 
nger of slipping, above a certain speed, and of skid­
g, below a certain other speed. Now the friction 

tween a trolley wire and a non-lubricated trolley shoe 
slide is exactly of the same physical character as the 

·ction between a brakeshoe and a wheel tread. The 
planation is the same and is very sirriple in both cases, 
ing the physical fact that the coefficient of friction 
very high at low speeds and falls off rapidly as 
speed increases. 

The relation between the coefficient of frjction and the 
elocity of rubbing," in the case of brakeshoes, was . 
died exhaustively by Galton and Westinghouse more 

forty years ago. The accompanying diagram, 
en from the printed notes given . to the students at-
ing my lectures on electric railways, about twenty 

rs ago, gives the principal results of the tests made 
Galton and Westinghouse, as reported and collated 
the late R. A. Parke, a world authority on this sub­
. In this diagram the abscissas represent the speed 

the train or car, in miles per hour, this speed being 
same as the "velocity of rubbing" between the brake­

and the tread of the car wheel; and the ordinates 
resent the coefficient of friction corresponding to 
erent rubbing velocities. Now the sliding speed of 
trolley shoe or slide is the same as the train speed 
the same as the velocity of rubbing of the brake­

e. Hence, this diagram would also represent cor­
ly the conditions in the case of the friction between 
sliding shoe and the trolley wire, if the metals which 
in frictional contact in~ this case were the same. As 
tter of fact, however, the difference in dry sliding 

ction obtained with different metals is not very great, 
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so that these curves approximate closely to the results 
that would be obtained from actual tests of the friction 
between metal surfaces of the same kind as the trolley 
wire and the trolley shoe. The curves will, in any case, 
be accurate enough to give an idea of the rapid increase 
in the coefficient of friction as the speed decreases. 

By reference to the lower curve it is seen that the 
coefficient of friction is about 0.12 at 50 m.p.h. and 
double that value at 10 m.p.h. As the speed is further 
reduced the coefficient increases rapidly, being 0.28 at 
5 m.p.h. and 0.32 at 0.5 m.p.h. The wear should, there­
fore, be the greatest at the points where the cars run 
most slowly, or where the greatest number of stops is 
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the points of high­
est speed and few­
est stops on an in­
terurban line with 
the points of low­
est speed and of . 
most f r e q u e n t 
stops in cities and 
towns, we would 
be w a r ran t e d, 
from the · curves 
shown in the dia­
gram, in expecting 
the wear of the 
trolley wire to be 
two and one-half 
times greater at 
the stopping 
points. It would 
be interesting to 
know whether Mr. 
Greer has found 
as great differ­
ences as th i s . 
With a lubricated 
trolley shoe the 

0o 10 20 30 40 so 60 10 80 so ioo case is quite dif-
Speea, Mile~ per Hour ferent, because 

F RICTIO N BETWEEN U N LUBRICATED :IIETAL the coefficient is 
S URFACES AT DIFFERENT SPEEDS 

then equal, as I 
have shown in my lectures, to the algebraical sum of two 
values, one of which is on a descending curve similar to 
the curves shown in the diagram, while the other is on an' 
ascending curve starting from 0 at zero speed. This. 
means that the friction, when a lubricant is used, is made 
up of two kinds of friction, namely, solid or unlubricated 
friction, as before, but to a much lower degree, and 
liquid or viscous friction. The former decreases, and 
the latter increases, with the velocity of rubbing. The 
graph representing the solid friction component is of 
hyperbolic character, same as in the diagram, but with 
scales of ordinates which depend upon the condition of 
the rubbing surfaces, in respect to smoothness and 
finish, or polish, etc. The graph representing the liquid 
friction component is of parabolic character, the scale 
of ordinates depending upon the quality and condition 
of the lubricant. The resultant curve, representing the 
composite result, is a two-branch curve, having its 
highest point at or near "zero" speed, and which falls 
down to its lowest value at a very low speed and then 
rises as the speed increases. The scale of ordinates, in 
this case, depends upon both the condition of the rubbing 
surfaces and upon the quality and condition of the· 
lubricant, as might be expected. C. 0. MAILLOUX. 
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Electric Railway Publicity 
Devoted to How to Tell the Story 
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Illinois Travels De Luxe 

THE Illinois Traction System, Peoria, Ill., is now 
advertising its four-car electric train which oper­

ates nightly between Peoria, Springfield and St. Louis. 
So inviting is the service offered, in addition to the 
smokeless and cinderless feature of the trip by trolley, 
that no doubt the ticket agent will soon acquire the 
haughty air heretofore known only to the box office 
manager of a New Yark theatrical success. The folder, 
well illustrated, talks variously of the observation com­
partment of this marvelous train, the club compart­
ment, with tables for writing of cards, and the smoking 
compartment. 

The P.ullman accommodations on the train beget won­
der, and in themselves co·uld win all traffic, for each of 
the twenty berths is nearly 6 in. longer than in Pullman 
cars on steam trains. Windows are provided in upper 
berths, and both upper and lower berths have safety de­
posit vaults for valuables. The train, which was on ex­
hibition at the midwinter meeting of the American Elec­
tric Railway Association, is 216 ft. in length, weighs 
360,000 lb., and cost $107,000. While the train was on 
exhibition near the Claypool Hotel where the Indianap­
olis meeting was held more than 10,000 persons inspect­
ed it. It received mu'ch publicity both at Indianapolis 
and in towns en route, where large crowds, informed in 
advance of the arrival of the special, collected to in­
spect it. 

A heavy-duty sixty-ton electric locomotive is used to 
transport the passenger coach, sleeping car and parlor 

GROUP OF DELEGATES )NSPECTING TRAD, 

car. Engineers of the Illinois Traction System desi 
the equipment and part of it was built in the comp 
shops. Officials of the company feel that the t 
demonstrates the comfort and safety of electric rail 
transportation and the possibilities which lie in 
interchange of equipment between electric and st 
lines. 

Officials of electric railways in Illinois were ca 
to the Indianapolis meeting in the car. Through 
Illinois the train was operated over lines of the Illi 

\'IEW OF THREE-CAR TRAIN AND LOCOMOTIVE EN ROUTE TO INDIANAPOLIS C'ONVENTIOX 
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raction System. From Danville, III., to Crawfordsville, 
nd., the tracks of the Big Four Railway were used. 
t Crawfordsville the train switched to the tracks of 

he Terre Haute, Indianapolis & Eastern Railway. 

Sousa Concert Widely Advertised. 
HE Shreveport Railways utilized the local concert 
engagement of John Philip Sousa to advertise the 

onvenience of the railway service. Practically the en­
ire quarter-page advertisement was devoted to the 
nnouncement that Sousa and his famous band would 
lay at the Fair Grounds. His program was announced 

full, and a short biographical note of the conductor 
s contained in the advertisement. 
The concert and the railway were coupled finally with 
e following: 
The weather being inclement, you will be glad if you leave 

r automobile at home while attending the concerts and 
the street cars. No Skid-No Danger-and much 

eaper. The street cars take you to the Fair Grounds gate. 
:ou have a smooth concrete walk up to the Coliseum. Cars 

to the Coliseum every seven and one-half minutes. There 
] be plenty of extra cars for the rush after concerts are 
r. Ride the street cars. 

Utility Problems Discussed Direct 
with Public 

SERIES of fifteen meetings with stockholders of 
the Public Service Corporation of New Jersey was 

tarted on April 3 when Thomas N. McCarter, president, 
iscussed the problems of public service enterprises on 
he Proctor Theater roof, Newark. With Mr. McCarter 
ere Percy S. Young, vice-president in charge of finance; 
dmund W. Wakelee, vice-president and general solic­

tor, and Harlow C. Clark of the publicity department, 
ho also spoke. Mr. McCarter described the meeting 

s the first of a series of "one night stands" throughout 
he State. 

In the audience were 1,500 men and women. It was 
timated by company offi.cials that a quarter of these 
ere employees and the others stockholders. Mr. 
cCarter made an appeal for co~operation of stock­
lders, and asked that the company's past mistakes 
forgotten. On his part he promised to forget the 

arp criticisms directed at himself, ..and expressed 
pe that eventually every customer of Public Service 
ould be a stockholder in the concern, paying monthly 

~lls with dividends received. 
Mr. Mccarter said the idea of meeting the stock­
lders was advanced first by the head of the Pacific 

as & Electric Company in California and that he 
tended to "go about the State presenting the gospel 

f public service in one night stands" with his associates, 
king friends as best they could. Telling of 58,000 

lders of company securities, he spoke of their remark­
hie power to create public sentiment that "would 

nd by us if we are right and see that we get a 
ir deal." 
"The man at the head of a public utility company 

ho does not crave the help and co-operation of the 
ockholders does not deserve the authority to run a 
rporation," Mr. Mccarter said. He declared the two 

paigns his company had made to have the general 
blic become stockholders in the company had "just 

ouched the fringe" and he hoped to see the company's 
0,000 gas and electric patrons, as well as others, take 

tock in the concern eventually. 

He announced himseif as an optimist and said now 
that the war's problems are practically over the cor­
poration is emerging from its handicaps better than 
ever. He referred to newspaper reports to show the 
stock is appreciating in value, and said the great activ­
ity of Public Service securities on the New York Stock 
Exchange augured well for the future of the company. 

The problem ahead of Public Service is to get $5,000,-
000 or $6,000,000 of new capital each year, to keep 
pace with the growth of business and the public demand 
for improved service, he said. The bond market was 
exhausted for company securities and investments in 
common and preferred stock must provide this addi­
tional capital, Mr. Mccarter added. 

He said handicap results when the demagogue, the 
politician or any one else steps in to put a stop to this 
flow of financial support from the public. "He only 
cuts off his own nose as, deprived of this aid, the 
company is unable to supply the needs of the public,'' 
said Mr. Mccarter. 

Railway Wants to Know Sentiment 
of Patrons 

ACAMPAIGN to determine the sentiment of residents 
of northern Kentucky regarding Green Line 

1,ervice is under way by the South Covington & 
Cincinnati Street Railway, Covington, Ky. Question­
naires are being placed in every home in northern Ken­
tucky, ostensibly for the purpose of aid ing the traction 
company with suggestions as to how to improve its ser­
vice for the benefit of the public. The questionnaires 
also are distributed in the Dixie Terminal and hoxeR 
have been -provided in the cars for the receipt of the 
questionnaires when filled out. 

The Federated Improvement Association of Coving­
ton has issued a statement warning the citizens not to 
sign any papers asking for an increase in fares until 
they heard the people's side of the question. 

The South Covington & Cincinnati Street Railway is 
operating under a perpetual franchise in northern· Ken­
tucky cities which fixes the fare at 5 cents. Several 
years ago the traction company offered to surrender its 
perpetual franchise and accept in lieu a twenty-year 
franchise with the right to increase fares. The offer 
was rejected by the City Commissioners of Covington 
and Newport. 

Polk Laffoon, president of the traction company, sa.id 
that the company is merely trying to ascertain the sen­
timent of its patrons relative to its service by the dis­
tribution of the questionnaires and is not endeavoring 
to get as many signatures as possible and then present 
a petition to the city commissions of northern Ken­
tucky municipalities with the request that the company 
be given the right to increase its rates of fare. 

A copy of the questionnaire is as follows: 
To Green Line Patrons: 

The development and progress of northern Kentucky 
depends on adequate transportation. We are trying to do 
our part to provide as much service and as well distributed 
accommodations as have been possible considering the rev­
enue we have been receiving. 

Our public relations department was organized to acquaint 
you with the operation of the Green Line and its rela­
tions to the development of Campbell and Kenton Counties. 
Through the "Topics" our problems have been explained; 
the difficulties which have beset us in trying to make our 
income meet the demands made upon it, and the uncertain­
ties regarding future developments, have been brought out. 

Requests have been made for changes, bettered and addi­
tional service, and service impossible under our present 
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franchises. In keeping with our endeavors to give Green 
Line patrons what they want and need, we desire to obtain 
expressions from the car riding public showing what service 
is wanted in each locality. 

Your reply is earnestly solicited in order that we may best 
serve your requirements. Kindly fill in this sheet carefully, 
and then hand it to the conductor on your next trip or 
drop it in the "question boxes" provided at the Dixie 
Terminal and waiting stations. 

1. What car lines do you ride? ....................... . 
2. How many members of your family use the cars? ... . 
3. Is time between cars satisfactory?........ (Yes or 

No). If not, what would you suggest? ................. . 
4. Are more cars needed on the lines you use? ...... (Yes 

or No). If so, should additions be to the regular or 
"rush" service? ........ . .. . .. . ........................ . 

5. What betterments or additions would you sug-
gest? .................... . ... . ....................... . 

6. How far will you go to aid us in bettering service, 
considering facts we have shown regarding the Green Line 
Nickel? .................. .. . . ........................ . 

If It's Good for a National Advertiser 
It's Good for You 

FOR years the Tri-City Railway, Davenport, Iowa, 
sold the advertising rights in its cars, but used 

none of this space itself. The space was always at a 
premium and the best known nationally advertised 
brands of foodstuffs and other goods were displayed 
there. The company also sold the right to place ban­
ners on its cars, but never used this space itself. 

The year 1922 has marked a decided change. The 
company, in addition to selling space, ha·s reserved some 
itself and every car now operating carries either an 
advertisement urging the public to buy United Light & 
Railway's prior preferred stock or educational copy. 

For insta_nce, a signboard swung in the top of the car 
carries these statements: 

"This company has been required to invest over two­
thirds of a million dollo.rs in paving." 

"In 1921 the fare of every twelfth pa.~senger went to 
pay interest and depreciation on this investment and 
did nothing to impi·ove the cars. or rails on which 
you ride." 

"Passengers on street cars don't ride on pavement. 
Seems as if the paving should be paid for by those 
who use it." 
. "Gentlemen: Fairness and consideration for ~he 

'\Y0men and children·require that there be No SMOKING 
on this car." 
· ·On the reverse of the card is a placard like th is: 
. "You WILL BE INTERESTED To KNOW 
. "That last year, a year of hard times-the Tri-City 
Railway Company alone paid out' to your community­
$461,260 in wages, or $1,260 each day; $134,670 in 
supplies, or $370 each day; $66,400 in direct taxes, or 
$182 each day; 

· "That's· trading in ·your home town, isn't it? Two­
thirds of a : mi)lion dollars in the year, $75 worth 
every hour." 
- President B; J. •Denman is planning to continue the 

advertising campaign and a series of strong arguments 
has been ·prepared which are designed to win more con­
sideration for the utilities by the public. Thus there is 
presented for study the strange case of a utility com­
pany finally realizing that right at hand on its own 
property there is presented, perhaps, the very best me­
dium of communication with the public. In other words, 
Tri-City Railway has been "sold" on its own advertis­
ing space, space which the biggest national advertisers 
in the country were "sold" on long ago. 

Comfort Plus! 

By PROVIDING luxury, plus service, the Kansa 
City, Clay County & St. Joseph Railway is k2epin 

itself favorably before the public. Its latest appeal to 
the luxury complex, as Freud would term it, takes the 
form of a parlor and observation compartment made part 
of a regular car. Parties attending meetings take to 
this club car as through the ages the proverbial duck has 

taken to the omnipresent water. The special compart 
ment, with its soft carpet, upholstered chairs and sof 
draperies, provides a convenient and secluded place 
where conferences can be held en route from or to 
Kansas City, St. Joseph, Excelsior Springs, Liberty and 
other way points. 

To charter the car a minimum of fifty round-trip 
tickets must be purchased at . regular fare. 

It takes less than an hour to convert one of the 
regular standard steel cars, 60 ft. in length, into the 
spe<;ial. The six regular car seats of the rear twelve­
foot compartment are unscrewed and five mahoganr 
office chairs and three leathered folding chairs substi­
tuted. A heavy wilton carpet is used to cover the floor 
and is fastened with grommets and knobs. The entire 
equipment cost $284. 

It is a wonderful territory through which the Kansas 

City, Clay County & St. Joseph road operates, a countrr 
in which there is something new to be seen on ever)' 
trip. The way to see it best, of course, is from the 
luxurious observation end of one of the Clay Count)' 
cars. 
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Rail Cars Must Combine Automotive 
and Railroad Practice* 

BY CHARLES GUERNSEY 
General l\lanager Railroad Division, Service Motor Truck Company 

PREVIOUS to 1905, efforts had been 
made to build a single-unit car, 

team-propelled, for use on railroads, 
hese cars were unsuccessful, owing 
ri111arily to boiler limitations. The 
ight-fire engine type of boiler was too 
xpensive to maintain and the locomo­
ive type was too heavy. They had no 

rticular advantage over the ordinary 
ype of steam locomotives. They did 
ot eliminate roundhouse supervision, 
tc. About 1910 the General Electric 
ompany developed a car propelled by 
lectric motors, current for which was 
upplied by a 200-hp. gasoline engine 
onnected to an electric generator. A 
umber of these cars were built, and 
ome of them are still in service. They 
ere not successful, however, because 

he great weight, complication and 
aintenance expense made their oper­
ting cost almost as high as that of 
steam train. 
Mr. :McKeen of the Union Pacific de­

eloped the McKeen car, of which prob­
bly more have gone in service than 
ny car yet developed. Here again, 
owever, the great weight necessitated 
n engine considerably larger than was 
mmercially accepted, so that the total 

perating cost of the car was only 
lightly less than the operating cost 

the steam train. Cars of the 
.cKeen type were not popular, be­
ause the builders attempted to pro-

capacity with flanged driving wheels, 
to adapt them for operations on rails. 
These cars have in general been suc• 
cessful. Owing to the light weight, low 
rolling resistance and the small engines 
required and in some installations to 
the fact that they can be handled by 
one man, the operating cost has been 
low. These converted motor trucks, 
however, were unduly limited in ca­
pacity and speed. There still remains 
a decided middle ground between the 
rail bus or rail car, as we have known 
it in the past, and the field of the steam 
train. It is in this middle ground that 
the gasoline rail car can make a place 
for itself, provided it is designed 
specifically for operating on rails. It 
is in no sense a converted motor truck. 
It represents a combination of auto>no­
tive and railroad practice. 

In the past the designs have been 

safety, steadiness, comfort and con­
venience of the steam coach. This 
means that it should include such fea­
tures of design as four-wheel pivoted 
trucks front and rear, full speed either 
direction, air brakes and safety appli­
ances. The rail car shown here has an 
over-all length of about 44 ft., a seat­
ing capacity of thirty-eight, drop seats 
for eight in the baggage room, making 
a total capacity of forty-six passengers. 
The baggage space is 70 sq.ft. The car 
is provided with standard vestibule 
doors, saloon, comfortable seats and 
electric lights. Yet the total weight 
of this car is only 13 tons. This is less 
than one-third of the weight of the old­
time motor cars of the same capacity, 
and • a 60-hp. engine can be used, as 
against the 200-hp. engine required by 
the other types. At the same time a 
speed of 48 m.p.h. has been obtained, 
and a speed of 35 m.p.h. can be main­
tained indefinitely without damage to 
the mechanism. The fuel consumption 
ia small, the car running between 5 and 
7 miles to a gallon of gasoline. Be­
cause of the light weight, the car has 
a good acceleration, a speed of 25 

ide in a gasoline car the same capacity 
nd speed supplied by the ordinary 
team train, consisting of a locomotive 
nd two cars. W•herever such capacity 

required, the steam train can or­
inarily be operated at a profit. The 
al field for the gasoline car is in 
rvice where the steam train has more 

apacity than is required. 

GASOLINE CAR FOR RAIi, SERVICE. IT WEI GHS 13 TONS AND CARRIES THIRTY-EJOHT 
PASSENGERS. WITH DROP SEATS FOR EIGHT IN IlAGGAOE COMPARTMENT 

About ten years ago a car was built 
y the J. G. Brill Company, Phila-
lphia, on contract for the inventor. 

he engine was mounted amidships, 
riving by silent chain to a countershaft 
rom which the drive was by propeller 

aft to two bevel gear axles, one on 
ither truck. Cars have been built by 
all-Scott, Sargent and others. 
It is generally conceded that for con-

inuous heavy duty work engines hav­
g cylinders larger than a 5-in: bore 

re not commercially successful. Warp-
11,e, lubrication difficulties and heating 
f valves, piston heads, etc., become 
o difficult to handle. If this is cor­

ect, then the failure of the heavy 
rs can be traced directly to a failure 

o appreciate tne limitations of the 
asoline engine. 
So much for the development by the 

ailroads and railroad men. On the 
ther hand, manufacturers of motor 
rucks have for several years equipped 
hassis ranging from ~-ton to 5-ton 

• Ab~tra~t of paper glv~n March 29 at 
ncllanapoHs before Indiana Section, Society 
of Automotive Engineers. 

hased almost entirely on one practice, 
to the exclusion of the other. To illus­
trate the point, some of the earlier 
cars developed by the railroad men 
weighed more than 50 tons and required 
a 300-hp. engine, although they had 
seats for only from fifty to sixty pas­
sengers. They did not give due con­
sideration to the automotive side of 
the design. They attempted to use a 
gasoline engine in a car of steam rail­
road design. 

By careful design and the use of 
alloy steels, anti-friction bearings and 
other features proved in automotive 
use the weight can be materially re­
duced. Weight must be a minimum 
in order to keep the rail car require­
ments within the capacity of proved 
gasoline engines. 

It is just as undesirable to forget 
the railroad point of view entirely. 
Many of the features of railroad de­
signs are the result of almost a century 
of development, The designer must 
weigh his problem carefully, choosing 
from railroad practice those features 
which fit in with this new type of 
equipment. 

The rail car should combine the light 
weight of the motor truck with the 

m.p.h. being reached from a standstill 
in thirty seconds. 

This car is arranged with two four­
wheel pivotal trucks. The drive is 
from the power plant located forward, 
through an auxiliary transmission con­
tained in the bolster of the front truck, 
to the two axles of the front truck. 
The auxiliary transmission is so ar­
ranged that either one of two pairs of 
gears can be used to transmit the drive, 
thus giving in effect two high gears. 
One of these gears is proportioned for 
the ruling grade on the particular rail­
road where it is to be used, while the 
other gear is proportioned to give a 
maximum speed in straight-away 
operation. 

The success of the rail car, after all, 
hinges primarily on the engine. The 
car must be designed with this thought 
always uppermost. The engine must 
stand up under the severest service. It 
must be capable of operating continu­
ously at high speed and under wide­
open throttle. It must operate with 
the minimum of vibration. Everything 
must be accessible and so arranged that 
rrpain can be made quickly. 

The gasoline rail car will enable many 
branch lines and short lines, whkh are 
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now operated at an enormous loss, to 
be converted to a money-making basis. 
A 13-ton car has low first cost and 
can be operated for 20 to 30 cents per 
car-mile, as against a cost of $1 to $2 
per mile for steam operation. 

The gasoline rail car as a unit pos­
sesses many advantages over steam 
and electrified service-speed, frequent 
service, low cost of operation, crew of 
one or two men, elimination of the usual 
terminal facilities and great reduction 
in initial cost and fixed investment. 
Frequent service can be given, which 
may not be justified by a steam train. 
A freight-carrying unit can be installed 
in conjunction with a passenger unit, 
at an initial cost much below that of 
a passenger unit. 

Utilities Division Purchasing 
Agents' Association Proposed 

A MOVEMENT is under way in th~ 
National Association of Purchas­

ing Agents, which has a membership of 
approximately 4,500, to form a division 
for public utility purchasing agents in­
cluding the electric railways, light and 
power, telephone, water and gas com­
panies, many of wl:rom are already 
members of the various state purchas­
ing agents' associations. Harry H. 
Lloyd, purchasing agent, Indianapolis 
Street Railway and the Terre Haute, 
Indianapolis & Eastern Traction Com­
pany, is chairman of the public utilities 
committee and public relations commit­
tee of the Indiana Association, and was 
appointed chairman of the tentative 
national committee at the Indianapolis 
convention of the National Association 
of Purchasing Agents. 

Mr. Lloyd reports that a great many 
public utility buyers throughout the 
country are interested in a division of 
the national association which will be 
devoted to the common interests of the 
utilities and still maintain the advan­
tage of affiliation with the purchasing 
agents of the big manufacturing in­
dustries of the country. Mr. Lloyd had 
suggested the formation of utility com­
mittees in various states which will be 
co-ordinated in a non-geographical na­
tional committee and will also develop 
an interest of the railway membership 
in the purchase and stores committee 
of the A.E.R.A. 

It has been suggested that as the 
National Association of Purchasing 
Agents holds its convention at Roches­
ter, N. Y., May 15 to 20, 1922, as 
many utility purchasing agents as pos­
sible attend this convention whether al­
ready members of the various state 
purchasing associations or not. If suf­
ficient interest is manifested in the 
movement by the public utility buyers, 
it will be possible to have a national 
committee definitely organized at that 
time. Mr. Lloyd says this should be 
of great advantage to the various utili­
ties throughout the country. 

A dinner for utility purchasing 
agents will be held on Tuesday, May 
16, at the Rochester convention, and 
also a joint conference with the na­
tional fuel committee. 

Improvement in Unemployment 
Situation Among Engineers 

ACCORDING to reports from the 
r:l. Employment Service Bureau of the 
Federated American Engineering So­
cieties the records of the first quarter 
of 1922 indicate a distinct improvement 
in the unemployment situation inl the 
engineering profession. There was a 
41 per cent increase in the number of 
men placed by the bureau and more 
than 100 per cent increase in the num­
ber of available positions listed with 
the bureau in this quarter compared 
with the same quarter. 

The bureau reports that there is a 
noted increase in the higher grade 
openings which are sent in, indicating 
that many companies are actively pre­
paring for a return to more normal 
business conditions, in the mind of the 
bureau. 

Public Conference on Business 
Training of Engineers Called 

T HE United States Commissioner of 
Education is calling a second public 

conference on commercial engineering 
to investigate business training of engi­
neers and engineering training for 

. students of business. 
The conference will be held May 1 and 

2 at the Carnegie Institute of Tech­
nology in Pittsburgh. Outstanding 
topics at the conference will deal with 
the new problems that have recently 
arisen in modern industries, the solution 
of which demands a more scientific ap­
proach to include job analyses and per­
sonnel specifications and a translation 
of these into a new and teachable con­
tent for use in our engineering and 
commerce schools, with the training of 
the engineer for a better understand­
ing of problems relating to community 
development and with the training of 
the engineer for management of over­
seas engineering projects. 

Southwestern Electrical & Gas 
Association 

AJOINT meetin2' of the South­
western Geographic Division, N. 

E.L.A., and the Southwestern Electrical 
& Gas Association will be held in San 
Antonio May 3 to 6. A summary of the 
program follows: 

Wednesday, May 3. Morning, open­
ing joint session. Afternoon, separate 
meetings of the following sections or 
committees: accounting, commercial, 
public relations, technical, railway. 

Thursday, :May 4. Morning, joint 
session. Afternoon, separate meetings 
of the same sections mentioned above. 
Evening, banquet. 

Friday, May 5. Morning, joint ses­
sion. Afternoon, joint session followed 
by executive session, N .E.L.A. division; 
separate meetings of power and rail­
way sections. 

Saturday, May 6. Morning, execu­
tive session of S. E. & G. A.; separate 
meetings of accounting technical and 
public relations sections, southwestern 
division, N.E.L.A. 

A list of the papers scheduleqi for 

presentation at the railway sessions 
follows: 

"Merchandising Transportation," by 
G. I. Plummer, superintendent of traf. 
fie, Dallas Railway. 

"Economics of Car Maintenanc 
Through Modern Shop Practice," b 
Walter Silvus, master mechanic, Te 
Electric Railway. 

"Methods for Relief from Traffic Co 
gestion," by W. H. Holden, supe · 
tendent of transportation, San Anton 
Public Service Company. 

"Standard Transfer for 
Companies." Round-table discussi 
lead by A. B. Paterson, acting gen 
superintendent of railways, New 
leans Railway & Light Company. 

"Accident Prevention Methods," 
Alves Dixon, superintendent of r 
ways, El Paso Electric Railway. 

"Vocational Training," by C. 
Crampton, superintendent of safety 
efficiency, Dallas Railway. 

"Adjustment of Track Construe 
and Maintenance to Modem Li 
Weight Cars," by R. G. Taber, e 
neer, Stone & Webster, Fort Worth. 

"Operation of Double Truck Cars 
One Man," by G. S. Brush, supe 
tendent of transportation, Rous 
Electric Company . 

"Possibilities of Motor Bus or Troll 
Bus for Suburban and Feeder Servi 
Round-table discussion led by J. 
Griffin, general passenger agent, T 
Electric Railway. 

"Overhead and Car Current Coll 
ing Devices," by L. E. Delf, electri 
engineer, Northern Texas Trac 
Company. 

"Training Platform Men," by W. 
Robertson, superintendent of trans 
tation, Eastern Texas Electric Rail 

"Accounting for Passenger Receip 
by W. R. Burns, assistant treasu 

· Dallas Railway. 

American 
Association News 

Heavy Electric Traction 

T HE committee on heavy el 
traction of the Engineering 

ciation held its organization me 
in New York City on April 20. 
result of the conference was a plan 
compiling data and for digesting 
discussion on this subject at the R 
International Railway Congress, w 
by a coincidence, was in session at 
same time. The New York me 
was attended by these members: Si 
Withington, New · Haven Rail 
chairman; A. H. Armstrong, Gen 
Electric Company; H. W. Cope, 
inghouse Electric & Manufactu 
Company; J. C. Davidson, Norfol 
Western Railway; J. H. Davis, 
more & Ohio Railroad, and L. S. W 
Long Island Railroad. J. V. B. 
(who was littending the Rome 
gress) was represented by Mr. V 
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Favors Purchase P lan 
5,669 Votes in Favor of Munici pal 

Ownershiµ-1\layor Hopeful 
for Future Operation 

etroit electors voted with a major­
of nearly 82 per cent indorsing the 
oit United Railway purchase plan, 

s ending the thirty-year traction 
r and again a pproving municipal 
nership. The Detroit United Rail­
y's city system will be taken over 

l\lay 15 as provided in Mayor 
zens' proposal and replaced by a 

nicipally-owned system, which ac­
ding t o the plans of the municipal 

t railway offici als is to be made 
largest municipal ownership system 
the world as well as one of the 
st in the world. Because of bad 
thcr conditions and the lack of in­

est on the part of some of the quali­
voter s, only a small vote was cast. 

the 67,912 votes polled, 55,669 were 
favor of the purchase plan, giving 
onsiderable larger percentage than 
GO per cent favorable vote required. 

$2,770,000 DOWN PAYlllENT 

n connection with the purchase plan 
roved, a bond issue of $4,000,000 

s voted, of which $2,770,000 will be 
d as a down payment on the D. U. R. 
en the system is turned over to 

city. The r emainder of the bond 
ney will be used to purchase mate­
I and supplies wh ich the company 

on hand and which the city has 
eed to pur chase, and to provide work-
capital. Semi-annual payments of 

0,000 will be made by the city until 
3 at which date the balance of the 
,850,000 will come due. Interest at 
rate of 6 per cent will be paid on 

of the unpaid balance. The money 
go to a trust company to the credit 

mortgage and bondholders of the 
pany. 
ayor James Couzens, who has con­
ntly maintained that the lines can 

made to pay under city ownership, 
eves the city will be able to make 
payment s out of the earnings from 
system and that in addition enough 

be earned t o rehabilitate the 
perty. The city will not be liable 
event the system fails to make 

ugh money to meet the payments. 
company interests could collect 
by going into the courts and at­

ing the street car property. The 
perty could be taken back in event 
default on the part of the city but 

llections could be made from taxes, 
x money. 

n the morni ng of the day of trans­
of the property to the city, it is 
ned to hav~ every car manned by 

ity employee as it pulls out of the 
ouse. The change is to be made 

as little interruption of service 

PERSONAL MENTION 

as possible. Present Detroit United 
Railway employees will be retained ex­
cept where it is necessary to cut down 
the force. The Mayor favors retaining 
all platform employees who show that 
they have the municipal ownership 
idea of giving the public the best 
service. 

In a statement given out by E. J. 
Burdick, vice-president and general 
manager of the Detroit United Railway, 
he is quoted as saying that it is only 
fair to all concerned to state that the 
taking over of .the property at the price 
paid is fully $10,000,000 below its actual 
present day worth. The property as 
it stands·, he said, with a reasonable 
expenditure of money, can be made one 
of the best going-concern railroads in 
the country, and with this great under­
capitalization and with the fact that it 
is a good going concern with an ex­
cellent organization, there is no reason 
why the city should not succeed in the 
venture. 

llllillllllliliiil Iii 

Check for $2,934,112 Refused 
by City 

Maintaining its position that the 
companies have broken the contract 
ordinances, the city of Chicago on April 
10 refused to accept from the Chicago 
Surface Lines a check for $2,934,112, 
representing 55 per cent of the net re­
ceipts for the year ended Jan. 31, 1922. 
This added to the amounts due for the 
two previous years makes a total of 
$13,526,091 which is being held until it 
i3 seen whether some compromise can 
be reached. 

It is expected that a fight will 
ht! made on the companies' refusal to 
pay interest on this amount even if the 
principal is finally accepted. The 
courts have indicated that the Surface 
Lines have not broken the contract, and 
several Aldermen have insisted that the 
city change its attitude. This money, 
which now totals about $36,000,000, can 
be used only for transportation pur­
poses and it is expected to be a nucleus 
of a subway fund. 

He further stated that had the com­
pany in the past been given definite 
rights, whereby its officials could have 
gone to the money markets of the world Houston Improvements Started 
and secured cash -to make the reason- The Houston (Tex.) Electric Com-
able extensions and betterments to the pany has started work on its program 
service, many of the arguments that. of improvements and betterments prom­
have arisen from time to time could ised under its agreement with the city 
have been avoided. The company offi- in return for a sixteen-year extension to 
cials stand ready to do anything they its franchise. The traction company 
can to facilitate the undertaking, Mr. is pledged to spend $1,250,000 within 
Burdick· stated. the next two years. The company's 

It is cited that when the systems are first improvements will be the double 
combined, Detroit will have the largest tracking of the line on Lorraine Street 
municipally owned street railway in the from Gano to Maury, and work has be­
world including 263 miles of track with gun on this project, Double tracking 
1,457 cars and all the necessary equip- of portions of other lines will follow 
ment. shortly. 

F unds Provided for Electrification 
by Stock Authorization 

Stockholders of the Illinois Central 
Railroad at their annual meeting on 
Apr il 19 approved the issue of $50,-
000,000 of pref erred stock to finance the 
Chicago Terminal improvement and 
electrification wor"'. While no decision 
has been reached as yet as to the sys­
tem of electrification that will be 
adopted, work will begin soon on the 
lowering of the grade from Forty-third 
Street to Thirty-first Street and raising 
the grade from Forty-third Street to 
Fifty-first. This work is a necessary 
preliminary to the electrification of the 
road and will require nearly two years 
to complete. No decision on the system 
of electrification will be reached until 
after A. S. Ba.jdwin, vice-president in 
charge of the electrification work, has 
returned from Europe, where he has 
been studying recent developments in 
connection with trunk line electrifica­
tion there. Mr. Baldwin is expected to 
return the latter part of May. 

The traction company will give "job­
less" men who have been working for 
the city at $1.25 a day on Hermann 
Park improvements the first chance 
when recruiting its construction gangs. 
Officials of the company made this 
promise to Mayor Holcombe. 

In addition to extensions and Im­
provements already listed, and which 
have been announced in previous issues 
of the ELECTRIC RAILWAY JOURNAL, the 
street car company announced that it 
intends to purchase thirty-five new cars 
at once, to put into service as soon as 
delivered. These will cost $270,000. 
Besides this the company will repair 
and repaint thirty-six of its old cars, 
which have been stored in the carhouses, 
and put them to work. 

Thei new car fare system also has 
gone into effect. Metal tokens are on 
sale in thirty-eight drug stores and 
other convenient places. Sixteen are 
sold for $1 or four for 25 cents. Half 
fare tokens are also sold thirty-two for 
$1. It is contemplated that tokens will 
be sold in other places to be added 
from time to time. 
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Brooks-Coleman Act Held 
Constitutional 

The Brooks-Coleman act passed by 
the 1921-1922 Minnesota Legislature 
providing for regulation of electric 
railway rates based on true valuations 
of properties was held constitutional 
by Judge H. D. Dickinson of the Henne­
pin County District Court on April 12, 
in denying the motion of an intervenor 
in a suit brought by the city of Minne­
apolis against th~ M,inneapolis Street 
Railway. The intervenor, George H. 
Friend, attacked the constitutionality 
of the law. The judge held that neither 
fundamental principles of the home rule 
government of the city nor the constitu­
tion of either .the state or the United 
States had been infringed upon by the 
law. The decision is similar to those 
handed down previously in Ramsey and 
St. Louis Counties, at St. Paul and 
Duluth. John 1\1. Rees, .counsel for Mr. 
Friend, indicated that the case would 
be taken to the Supreme Court. 

In his opinion the judge said that it 
is to be noted, contrary to popular mis­
conception, that the act does relieve the 
city of a general control and super­
v1s1on of the operation of the railway 
lines. Full plenary powers are reserved 
to the City Council. The subjects upon 
which the State assumes control are 
limited to rate making, supervision of 
stock and bond issues and the determi­
nation of property valuations for certain 
purposes. 

The State Supreme Court has sus­
tained the validity of a similar act by 
which all local franchises to telephone 
companies are surrendered and brought 
under state control through the Rail­
road & Warehouse Commission. The 
whole subject is one wherein the Legis­
lature is supreme. The question of 
state control of public utilities is one of 
public policy entirely. 

Supplementary Report 
in Paving Case 

A supplementary report was issued 
by the Public Service Commission of 
Pennsylvania on Nov. 22, 1921, in the 
paving case of the borough of Swarth­
more against the Philadelphia Rapid 
Transit Company, referred to in the 
ELECTRIC RAILWAY JOURNAL for April 
1, page 573. Subsequent to the presen­
tation of the original report in this case, 
the t ime during which the order should 
be held in abeyance was extended, on the 
petition of the borough, in order that a 
full opportunity might be afforded the 
parties to consider and act nn the 
recommendations therein made. In No­
vember the commission was advised by 
the municipality, through its solicitor, 
that it had decided it would be unwise 
for it to accept such recommendations, 
and also that the borough had not 
adopted any program of highway im­
provement with respect to Yale Avenue. 
In consequence of these developments 
the commission is of the opinion that 
further consideration of any change in 
the character of the pavement was a 
matter that should await the action of 

the municipality with regard to the 
portion of the highway not occupied by 
the respondent. 

The suplementary order of the com­
mission follows : 

It Is further orderl'd That the respond­
ent, Philadelphia Rapid Transit Company, 
generally maintain and keep in repair that 
portion of Yale Ave nue in the Borough of 
Swarthmore which lies between its rails 
and to the end of its ties, so as to be at all 
times safe to the publlc and to the em ­
ployees and patrons of the utility, and so 
as to make a smooth riding surface over 
the same for vehicles. 

It Is further ordered, That the Philadel­
phia Rapid Transit Company shall not pave 
or ma!ntain that part of Yale Avenue in 
the Borough o! Swarthmore outside of the 
r a ilway strip, nor do any other thln!f spect­
lled to be done by ll In the ordinance!! 
referred to in the commission's original 
r eport, nor shall said company pay for the 
do:ng of such things by advancement, reim­
bursement or otherwise unless this com­
mission shall llrst find and determine that 
such work or payment shall not prevent or 
unduly Interfere with the ability of t'he 
said Philadelphia Rapid Transit Company 
adequately to perform and properly to meet 
the duties and llabilltlcs imposed on it by 
the public service company law. 

Terms of Bill Reviewed Author­
izing Service-at-Cost 

Governor l\Iiller of New York, as 
noted in the ELECTRIC RAILWAY JOUR­
NAL for April 15, has signed the act 
to amend the public service commis­
sion law to define service-at-cost con­
tracts . Under the law as changed 
municipal corporations having a popu­
lation of less than 1,000,000 inhabi­
tants and street surface railways are 
authorized to enter into service--at­
cost contracts and the Public Service 
Commission is authorized to approve 
and validate such contracts. The pro­
visions of the measure follow: 

Section 1. Section forty-nine ot chapter 
tour hundred and eighty of the laws of 
nineteen hundred and ten, entitled "An act 
In relation to the public service commission 
and the transit commission, constituting 
chapter forty-eight of the consolidated 
laws," as added by chapter one hundred 
and thirty-tour of the laws ot nineteen 
hundred and twenty-one, Is hereby amended 
by adding thereto subdivisions nine, ten 
and eleven, as follows: 

9. Service-at-cost contract defined. A 
service-at-cost contract Is an agreement 
between a municipal corporation and ,a 
Mreet surface railroad corporation pro­
viding generally for operation of a' street 
i<urface railroad wholly or partlv within 
the limits ot such municipal corporation, 
with a rate ot fare directly or Indirectly 
dependent upon the excess of re,·enues 
after deduct Ions !or operating expenses. 
maintenance, taxes, allowances for renewal 
and depreciation and a return on the value 
of the property used and useful in the 
:service render!'d. 

IO. Authority to enter Into service-at-cost 
contracts. All municipal corporations and 
street surface railroad corporations now 
existing or which may herea!ter exist have 
and shall have power to enter Into servlcc­
at-cost contracts as herein defined. 

11. Approval of service-at-cost contracts 
hy public service commission. Any party 
to a service-at-cost contract, as herein de­
fined. upon ten days' written notice, served 
in the manner provided by the civil prac­
tice act tor the Rcrvice of a summons, to 
the oth!'r party or parties to such contract, 
may pre~,-nt such contract to the public 
service ('OmmlRsion for Its approval. The 
pnhllc isen·ice commission shall have the 
powrr to approv11 ,such contract and mw 
agreement purporting to be such a con­
tract, If entered Into between the propn 
parties 81Jbsequent to the first day of July. 
ninPteen hundred and twrnty, so pre8ented 
to It upon flllng proof ol!O service of noti<'r 
of presentation as hrrelnheforc provided. 
Upon approval hy the puhllc servir<> com­
mission. !'\'Pry sueh contract Is and shnll 
be valid nnd binding as between the par­
ties trereto as of, from and on the day of 
the dat<> of the execution thereof, In all 
r<'><P<'Cts anrt for all purposes therein ex­
preisi;ed, nnd no provision ot an)' law, gen-

<'rat or special, unless the contrary 
8ha II be specificallr stated ln -any g<•n 
or ,special law which shall hereafter 
cl'fect. shall or be deemed to Interfere 
or al'fect such service-at-cost contrac 
any provision thereof, or the pertorm 
and carrying out ot such contract and 
and every provision thereof. The ex 
tlon ot any such existing service-at 
contract nnd all acts thereunder arc, 
the approval of such contract by the p 
service commission, validated. 

Sec. 2. Application of -ac t. This act 
apply only to municipal corporations 
Ing a population of leRs than one ml 
inhabitants according to the last pre,· 
federal census. anything to the con 
h erein notwithstanding. 

Sec. 3. Th Is act shall take <'l'fect Im 
ately. 

Philadelphia Dividends to E 
ployees to Go Into Common 

Dividend Fund 
On April 6 the employees of 

Philadelphia (Pa. ) Rap id Trans it 
pany, speaking through the ir el 
representatives, enthusiastica lly 
dorsed President Mitten's sugge 
that the entire 1922 co-operative 
dividend be deposited in a commo 
vestment fund, each depositor sh 
i1;,; earnings in proportion to the am 
of his savings so invested. 

Following the convention of 
mitteemen opportunity was immedi 
afforded all employees to express 
approval of the action of their 
sE>ntatives by signing authoriza 
empowering the trustees of the co­
ative wage dividend fund to pr 
forthwith along the lines propos 
the president. 

Within forty-eight hours more 
!)!)~ per cent of the full personn 
the system had gone on record 
proval of the new idea. 

In urging the men to the a 
they have now taken Mr. Mitten 

Just as J formerly counseled you t 
posit your extra wage with thP aavlni:­
so I now urge upon you to turn ov 
co-operative wage dlv!dend. when pal 
a committee of your own selection, N> 
Ing of tour trustPes who. with th 
operative council, should be empow!' 
act tor you. 

The co-operative wage dlvi<l<'nd In 
hands ot your committee should. ot 
be subjcet to withdrawal by any em 
who leaves the service, the same as 
saving fund, and In case ot death 11 
be paid to the family. Similarly, I 
derived from Investment made with 
fund should be distributed to yon In 
by the committee. 

,vo are preparing ourselves to a 
principals. so that we may partlclpa 
profits. To do this, we must k ce 
('O-Opcratlve wage fund together, so 
be abl<' to ~p<>ak with the author! 
capital. ,ve mn~t be prcpare<'I to ta 
risk that cap'tal takes In making I 
ment, Pxccptlng that our risk w ill b 
ror capital, In making Its Investment. 
knows ho"' far it may safely d<>pend 
labor. 

Capital h~s always spokf'n authorlta 
beca use of Its monpy nowt>r. M<'n and 
agement. with capital addeil, arc 11t 
than Is enpltal stanilin!<' alon!'. \\' 
by keeping our co-operative wage di 
undivided, can to1<ethf'r, as tlmf' 
more and more rfl'Pctlvf'lv furietlon 
principal In the hiring of capita l, as 
the heretofore universal praetlc<' of 
hiring labor. 

l\lore Turnstiles 
New York Transit 
.dven permission to the Intcrb 
Rapid Transit Company to instil 
additional turnstiles in its subwa 
tions. The Brooklyn Rapid T 
Company has also received perm 
to install twenty-nine turnstiles 
different type. 
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Hearing on the Bacharach Bill 
Next Week 

You are Invited at your earliest conven­
ience to take up the matter of further 
employment with this company as It Is the 
belief of this company that a satisfactory 

The House judiciary committee will basis for your fur ther employment can be . . agreed upon. old a hearmg on April 25 on the . ______ _ 
acharach bill, limiting the jurisdiction 
f federal courts over the orders of the 
ublic service commissions. From indi­
ations the hearing will be well atttmded, 
any mayors, governors, public service 

ommissioners and other state and city 
fficials having signified their intention 
f being present. 

In addition, representatives of nu­
erous bar associations and public 
tility ·corporations are expected to 
estify against the measure. If enacted 
nto law, public utility companies will 
ose the right of appeal to the federal 
ourts and must look to state courts 
or relief from oppressive orders of 
ublic service commissions. The pros­
ects for the passage of such a law 
re regarded as rather dubious by 
fficial Washington. The terms of the 
easure were referred to in the ELEC­

RIC RAlLWAY JOURNAL for April 8, 
age 607. 

Railway Employees Must Re 
Their Own Representative(, 

C. A. Smith, general manager of the 
teubenville, East Liverpool & Beaver 
alley Traction Company, East Liver­
ol, Ohio, .recently sent formal notice 

o the employees that when the existing 
age contract expired on May 1 the 

ompany wo·uld not deal with outsiders 
the discussion of a new contract. 

e letter follows: 

1,850 Old Cars Scrapped and 
Burned at Boston 

Until recently it had been a frequent 
comment of visitors t o Boston that 
more old style street cars were in 
evidence there than in any other city of 
the country. But the last t wo years of 
trustee management, with a fare unit 
adequate to wi-ite off obsolete equip­
ment, has changed all t hat. From July 
1, 1919, to Dec. 31, 1921, 1,850 old cars 
of the Boston Elevated Railway have 
been scrapped and consigned to the 

they have had to keep them. It is only 
within the last two years that the Bos­
ton Elevated has been able to rid itself, 
of the burden of depreciated and in­
efficient rolling stock. 

Most of these old cars had se:en 
twenty-five years of service, and not a 
few of them three decades. Some were 
originally horse cars, which were 
spliced tog~ther and equipped with 
motors when electricity displaced the 
straining steeds of the '80s. Among 
the cars destroyed were fifty of the 
first wooden rapid transit cars used on 
the elevated lines. 

The surface cars destroyed were 
single and double-truck box cars, 25 
and 30 ft. types resp.ectively, also a 
number of single and double-truck open 

You are hereby notified by the Steuben­
llc, East Liverpool & Beaver Valley Trac-

CLOSE-UP OF "L" CAR IN FLAMES 

n Company as follows: fl f · t· fu eral pyre at 1. That on May 1. 1922, at midnight the ames o a gigan IC n 
tstlng contract under which you are _now the Forest Hills yard. Rolling stock 
mloyed by this company wltl terminate. of modern type has replaced these :!. That this company refuses to be 
rther bound by any of the provisions old cars. 
the agreement under which you are now Under the strict regulations of the ployed by It. , . . 

3. That with respect to t~e further em- Massachusetts laws and the superv1s1on 
oymcnt of yourself, this company will of the commission a street railway may kc up and discuss such further employ- , , . . 
ent with you, or with you and other not scrap any physical property w1th­
ployeea representing yourself or your- out writing it off out of earnings This tr and others constituting the whole . • 
mber of employees or this company or necessarily involves the use of an actual 
y part or group thereof at any satls- ca'th depreciation charge against earn-<'tory time which discussion may be had . 

Ith C'. A. Smith, but no d!scusslon will ings and few .of · the companies have 
ha<l with any officer or representative been financially able to charge off the any so-called labor union as the repre-

ntative or such a labor union. value of obsolete cars. Consequently 

CARS BEI NG B URNED I N BATCHES IN BOSTO N 

cars. In their stead, center. entrance 
multiple-unit cars operated singly and 
in trains of two and three units are 
now in service. The company also has 
put a number of standard one-man 
safety cars in use in the suburbs. 

Before being sent to the Forest Hills 
yard, the cars to be destroyed are 
stripped of everything of any possible 
value, all copper and brass trimmings 
being remov.ed. After the conflagra­
tion, the ashes are raked for iron and 
metal scrap, which is stored until a 
favorable opportunity for sale occurs. 
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Financial and Corporate 

Surplus in Cleveland 
Continuous Decrease in Riding with the 

Maximum Rate of Fare--Increase 
of Stockholders 

According to the annual report of 
John J. Stanley, president of the Cleve­
land (Ohio) Railway, the company dur­
ing 1921 earned expenses, taxes and 
interest. The number of passengers 
decreased greatly, but the city lessened 
the service and the company was able 
to give the service demanded without 
suffering a loss. Finishing the year 
1921 with an actual profit was due 
in great part to the fact that the 
company was collecting the maximum 
rate of fare under the Cleveland ordi­
nance, to adjustments made in the rates 
of fare collected in other municipal­
ities, wage reductions in all depart­
ments, a lowering of the cost of ma­
terials an<! the slight improvement in 
general business conditions. The report 
was referred to in the ELECTRIC RAIL­
WAY JOURNAL in the issue of Feb. 11, 
page 252. 

At the close of the year there were 
5,808 stockholders, an increase of 277 
over 1920. Of this number 5,219 were 
residents of the state and 3,935 of the 
county. The report says that the range 
of prices of the company's stock on the 
Cleveland Stock Exchange for the past 
three years, while not indicative of the 
value of the stock, .does emphasize the 
duty of the city to take some action 
that will place the market value of the 
stock above par and maintain it there. 
In 1919 the ranie was from 97 to 
102; in 1920\ from 87 to 1002, and in 
1921 from SH to 93¼. The last sale 
during 1921 was 86. 

The betterments during 1921 ·were 
so small that they could be paid for 
with the money realized from the re­
tirement of obsolete property or, in two 
instances, paid for by private individ­
uals interested in having them made. 
lr1 the matter of track renewals the 
company made a record, completing 
28xi,- miles of track, the largest amount 
in any year on this system. 

On Jan. 1, 1921, thei wages of em-

INCO:\IE ACCOUNT THE cr,EYELAND RAILWAY BASED ON ACTUAL F.XPENDITURtS 

P8.88engcr re ,·enue* .•• . . . .. . .. .. .............. . .... . • .. .... . 
Other transportation revenue .... . ... . .... . , ..... , .......... . 
Other railway operations . ... . .. , ......... . ... . ..... . . . ... . .. 

w:';~~cl'!'t'.'ri;:'"!::~~~~~~~:::::::::::::::::::::::::::::::::: 
1\1,untennnce car equipment .. .• ... , .... , . , ...... . .......... . 
:\IRintenanee power plant .. •.... .. ....................• . ... 
Power operation . . ....... ........ . ........ . ......... . .... . . 
Conducting tr'!nsportation . . . ........ • ....... . ....... .. ..... 
General and m1aeellaneou• .• .. . .. . .... . .......... : ..... ....• 
Obsolete property ...... . .................... , ........ .. ... . . 

Total operating e~n~s .. ............. , .. . .. . ....... . ..•. 

~=!~~~~i·n-~ ~:~m~: ~ •. ".'.' .": .' .": .' .": ,' .": .": ." .' :': ." ." .": .' .' .": .":: .' ." .": ." ·., 

N~~~~t'i!:1~~~~·-t.1'_•.:.:::::::: :·::: :: : :: : : : :: ::: : : : : : : : : 
Gross ineome ... .... .... , •..•........................ . .. 

Interest and dividend, ... .......................... . ... . ... . 

Surplua .•... . •. ... • •...... - - .. . 
(d) Deficit. 
• lncludes employees' passes. 

1°921 
$17.336,685 

81,536 
189,497 

$17,607,718 
2,013,810 
1,723,407 

75,630 
1.399,515 
6.037,904 
2,171,286 

494,36 l 

$13,915,913 
3,691,805 
1,181,IH 

$2,510,661 
190.229 

$2,700.890 
2,100,732 

$600,158 

1920 
$17,072.999 

130.668 
178,691 

$1 7,382.358 
2. I 09.294 
1,949,887 

59.021 
1.652,874 
7,042,945 
2,252,030 

498,000 

$15,564.051 
1,818,307 
1,082,185 

$736,122 
174,196 

$910,318 
2,101,239 

$1,190,921 (d) 

STATISTICAL INFORMATION THE CLEVELAND RAILWAY 

lllilrs of track operated . • . ....... . .•.... . ................... 
Revenue car-miles-

Motor cars .... .. ... ...... . ......•• •. .. .. .... ..............• 
Trail cara .•.•• . .. . . ....... . ......•......... .. . .... . ... . . .. 
Interurban cars . . .. . .........•• . ... . ..... . .......... . .. . . . 
Express and freight . mail, newspnpcr and chartered cara .. . ...• .. 

Total. .. . ...•. . . . .. . . . .. .. . . . ..... • .. ... ..... .. . . ..... . 
Revenue passengers carried . . ... ...... . .. . . . ...... .. ..... . . . 
.Transfers collected .. . . . .. ..... . ..... . ............. .. ...... . 

Total rcvenuf' rides .... .. ... .......• . ... . ......... .. . .. .. 

E:..':1~~:ra '.~~~·::: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
Total rides .. . . .. .. ..................................... . 

llidea per c:ir-mile . •. .......... . ....................••.. ... 
P8118cnger rr.venue 

From cash fare passengers ......•..........•.......... . ...... 
F'rom transfers .. •.. .. . . ......................... .. .. ... . 

Total .• • •...• . ...... ..... . ............ . . . ... . ..• .•• .... 
Average fare in cents per revenue passenger• .. . .....•...•... . .. 
A ,·erage fore in eenta per ride . • . . .... . .. .. ..•............. . .. 
Operatjng rev.en11e per mile of track ......... . ...... .. ........ . 
Operating ratio ...... . .... .. ... . . ............. . ... . ....... . 
Taxes, per cent of operating revenue •.• . ....... . ...•.• . .• . ...• 

• Including employees' fares. 

1921 
4 ll. 41 

31,010,697 
4,585,813 
l.338.195 

183,522 

37,118,227 
286.844,527 
l 09, ll 0,258 

395,954,785 
948,717 

2.526.164 

399,429,666 
10. 761 

$16.340. I 05 
937,161 

$17,277,266 
6. 02 
4. 34 

$42.894 
79 . l 
6.72 

1920 
412. 71 

33,634,735 
5,791,397 
1,462,086 

203,022 

41,091,240 
327,840,438 
120,156,602 

447,997,040 
8 17,409 

2,111,228 

450,925,677 
10.974 

$15,970,086 
1,057.437 

$17,027.523 
5. 19 
3. 78 

SH,117 
89.2 
6.2◄ 

Per 
Cent 

Change 
I. 5 

- 37 . 7 
- 6 . 1 

I . 3 
- 4 .5 
-1 1.6 

. 28 . I 
- 15 .3 
- 14 . 3 
- 3 . 6 
- 0.7 

-1 0.6 
10~. I 

9. l 

241. 0 
9. 2 

196 . 9 
- 0 . 02 

150. 5 

Per 
Cent 

Change 
- 0 .3 

- 7.8 
- 20 .4 
- 8 .5 
- 9.6 

- 9.6 
-12.5 
- 9.2 

-11.6 
16 . I 
19.7 

-11.4 
- 1.9 

2 . 3 
- 11 .4 

I. s 
16.0 
14. 8 
I. 8 

-10.1 
0.48 

ployees in the maintenance of way de­
partment were reduced approximately 
20 per cent and employees in the main­
tenance of equipment department were 
reduced 10 per cent. On Feb. 1 the 
wages of all employees except those in 
the train service and in the above­
mentioned departments were reduced 
10 per cent. At the same time a bulle­
tin was addressed to the trainmen an­
nouncing a reduction of 15 cents p 
hour and the elimination of all spr 
and overtime rates. This was follow 
in March by counter demands of 
men and by a series of conferences wi 
their committee during April, but 
agreement was reached without 
course to arbitration or without a 
serious controversy. A new wage s 
with the conductors and motormen w 
made effective on May 1 last which 
substantially a 20 per cent decre 
over the previous wage scale. 

Mr. Stanley quoted at length from 
report of City Street Railroad Comm' 
sioner Fielder Sanders made to the Ci 
Council on Dec. 14, which is a histori 
review of the past six years of ope 
tion and "should be of especial intere 
to every stockholder for its analysis 
the financial and service conditions 
the company." 

In conclusion Mr. Stanley referred 
the death of Henry J. Davies and ga 
a brief sketch of the man who he s 
was an authority on the accounting f, 
street railways and on insurance in co 
nection with street railways. 

. Cities Service Utility Properti 
Do Well 

The annual report of the Ci · 
Service Company, New York, N. Y., 
1921, shows net earnings of $1 
846,585. This was 2.23 times 
preferred dividend and after deduct 
of the preferred dividend was equal 
$13.04 earned on the average com 
stock outstanding, as compared 
$43.09 in 1920. Gross earnings 
year were $13,461,770, as compared 
$24,698,039 in the preceding year. 
rent liabilities were reduced $13,375, 

The earnings of the public util 
properties increased 50.8 per cent, 
from $4,609,912 to $6,918,741. 
was sufficient to pay not only all 
Cities Service Company interest cha 
but came within a few thousand doll 
of covering preferred stock dividend 
quirements. With earnings from 
properties a comfortable showing 
the common stock was made. 

Total current assets as shown in 
balance sheet in the report were $ 
438,113, as compared with total cu 
liabilities of $18,532,347, leaving 
ample working capital • of $23,905, 
Accumulated earnings which ha\·e 
been declared as dividends are sh 
as $47,013,011. During the year 
565,993 barrels of oil were prod 
and the company sold 86,133,082 
cu.ft. of natural gas, 5,849,050.310 c 
of artificial gas, 647,751,497 kw.-h~ 
electrical energy and 95,274,280 
sengers were carried on its elec 
railways. 
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!?eorganization Terms Made 
Public 

'irst )lortgage Bondholders l\lust 
Furnish New Cash to Participate 

in New Company 

The Northampton (N. J.) Traction 
ompany as the owner of the stock of 
1e Northampton, Easton & Washington 
raction Company, Easton, Pa., is ap­
arently eliminated from participation 
1 the reorganization of the company 
nder the tentative plan which has been 
tawn by the committee representing 
~e first mortgage bondholders. Ac­
)rding to the members of that com­
~ittee the operation of the Northamp­
~n, Easton & Washington Traction 
ompany has shown that it cannot as 
~w constituted earn money sufficient 
~ pay fixed charges on the amount of 
onds now outstanding and that it 
ould be unwise ag~in to place upon 
e company operating the property a 
11rden of fixed charges in excess of 
riy amount which can surely be earned. 
In consequence the committee has 

•oposed to allot to the present first 
ortgage bondholders that portion of 
e earnings only which remains after 
•yment of operating expenses and 
xes and necessary prior fixed charges 
~d after setting aside proper' amount 
r maintenance and depreciation. In 
der to accomplish this, an income 
~nd has been decided upon as pro­
'1ing perhaps the best means to the 
d which the members of the com­
ittee have in mind. 
It is the intention of the committee 
at the property shall be bid in in its 
half at the foreclosure sale. A new 
mpany will then be organized to 
~ich the entire property will be con­
yed. In reorganizing it will be neces­
ry to raise new money to pay for 
provements, .refunds, receivers' cer­
tcates, and to pay expenses of the 
mmittee. As the committee con­
lers it impossible to raise such money 
~m outside sources, the present bond­
lders will be called upon to .subscribe 

an issue of $100,000 of 7 per cent 
st mortgage bonds. Each bondholder 
II subscribe to an amount of these 
nds equal to 20 per cent of his 
esent holdings. In other words, each 

depositor of a $1,000 bond will sub­
scribe for $200 of new 7 per cent bonds, 
for which he will pay $180. 

The proposed authorized capitaliza­
"tion of the new company will consist 
of $1,000,000 of first mortgage 7 per 
cent bonds, $536,000 of 4 per cent sink­
ing fund income bonds and 2,000 shares 
of stock of no par value. The amount 
of securities to be issued at this time 
will consist of $100,000 of first mort­
gr.ge 7 per cent bonds, $444,000 of 4 
per cent sinking fund income bonds 
and 2,000 shares of no par value st.ock. 

The 2,000 shares of no par value 
stock will be held by the committee 
representing the ·bondholders. Each 
assenting depositor will receive for each 
$1,000 bond and $180 in cash, $1,000 
of sinking fund 4 per cent income bonds 
and $200 of first mortgage 7 per cent 
tonds, No rights to the income bonds 
will accrue to any bondholder who does 
not subscribe for the new first mort­
gage 7 per cent bonds. 

Control of Stark Electric 
Changes Hands 

Purchase of a majority of the stock 
of the Stark Electric Railroad, Alliance, 
Ohio, has been made by. a syndicate 
from Alliance and vicinity. The deal, 
which has been under consideration for 
several months, was concluded during 
the week ended April 8. The following 
Alliance men are interested: W. H. 
I'urcell, F. E. Dussell, A. A. Reeves, S. 
L. Sturgeon, F. A. Graves, F. A. Hoiles, 
M. S. Melbourne, A. L. Atkinson, W. E. 
Davis, E. B. Webb, 0. F. Transue, W. H. 
Ramsey, B. F. Weybrecht, G. R. Floyd 
and J. F. Heacock. The control of the 
road has· been held by Cleveland capital­
ists since the organization, twenty 
years ago. 

The Stark Electric Company was or­
ganized in 1903. It took over the Alli­
ance Street Railway, the oldest electric 
road in the country. It first operated a 
lme between Alliance and Canton, and 
shortly afterward extended the line to 
Sa!.fm. The company at present oper­
ates 34 miles. of rQadway. It owns its 
own right-of-way except in Alliance and 
the loop at Canton. The power plant of 
the company is located at Lake Park 
east of Alliance. 

Renaming and Refinancing 
In arranging the refinancing of the 

Hagerst.own & Frederick Railway 
Frederick, Md., to meet obligations 
maturing this year, the name will be 
changed to the Potomac Public Service 
Company. Because of its operations 
extending now into Virginia and West 
Virginia it is desired to have a cor 
porate name more in keeping with 
the company's activities and to bring 
about a closer combination of all its 
various subsidiaries into one big 
corporation. 

In its new refinancing Hambleton & 
Company, Baltimore, and E. H. Rollins 
& Sons, New York, N. Y., will offer 
$2,155,000 of the company's first and 
refunding mortgage 7 per cent sinking 
fund gold bonds, dated April 1, 1914 
and due April 1, 1944. The bonds are 
offered at 100 and interest yielding 7 
per cent. 

The bonds are part of an authorized 
issue of $10,000,000 and there will be 
outstanding after this issue $4,855,000 
The bonds are redeemable on any in 
t€rest date at 1071 up to 1935 and at 
2~ less in each succeeding five-year 
period. The Potomac Public Service 
Company will have a capitalization of 
$1,512,950 in common stock and $1,625, 
000 in preferred, which will be used 
to take over the stocks of its prede 
cessor corporation. 

New Directors for Quebec 
Company 

The board of the Quebec Railway 
Light & Power Company, Quebec, Que. 
,.,as largely changed at the annua 
meeting following the election of E. A 
Robert, president of Montreal Tram 
ways, to the presidency. Lorne C 
Webster, retiri ng president, took the 
vice-presidency and other directors are 
George E. Amyot, Quebec; Adelard 
Turgeon, Quebec; D. O. Lesperence 
Quebec; J. N. Greenshields, Montreal; 
H. G. Valiquette, Montreal; Col. J . E 
Hutcheson, Montreal; K . B. Thornton 
Montreal, and A. C. Barker, New York 
:md C. G. Greenshields, Montreal 
Shareholders approved a by-law making 
the $100 par value common stock no 
:r,ar value. 

I.a test Month Year Peale 1913 I Ago Ago I LAtest I J\lonlh I Year Peale 1913 
1___ ___ _ __ ~ Ago _ A11:o __ _ _ _ --April 1.larch - Afril- !llay 

Stteet Rall way 1922 1922 I 21 1920 / 
I 

Conspectus I u.s. Bur. Lab. Stat. J\larcb Feb. I March !\lay 
I Wholesale 1922 1922 1921 1920 Fares* 7.14 7.14 7 .22 7 .24 4 .IC --- -- of Commodities 152 I 15! __ 162 272 · _ 100 

March- - Feb. ~larch - Sef-
treet Railway 1922 1922 1921 19 0 I 
Materials* 156 156 111 247 100 I - --

-:.\fril April -
Indexes Bradstreet's Apr. I !\larch II Apr. I Feb. I 

I Wholesale 1922 I 1922 1921 1920 
for Commodities _ ll . 53 _ ll .~ 1 ll .37 ,_~17 __!,:1_ !\larch Sept. 

l\f,et Railway ! 22 1922 1921 1920 
ages• 213 214 231 232 100 April, 1922 1 o~i;;~lesale ~~'ii' {'W"i'f ', ~~~- , 1 11:;ro' 

let'I Illar. 31 Feb. 28!\lar. 31 Apr. 30 -- - Compiled forPubli- Commodities 166.3 169 .,7 174.4 263 .3 1U.9 
Un61led orders 1922 1922 1921 191 7 I cation in this Pap<>r IAp;::-15 ilar:78 Apr. 16 June- 12 - -
(lllillion tons) 4 . 49 4.14 6.21 12.18 5 .91 ' by Annalist 1922 1922 1921 1920 

~.s. Bank Clearlnll• lllarch Feb. !\larch ~larch I Av. Mo. Wboleeale food · 112.7 1'2 .6 181 .9 329 .2 140 
Outside N. Y. City 1922 1922 1921 1920 1913 Albert S. Richey - -!\larch - Fe~ J\lareh June -
(BilJion•l 12 .26 10 .16 12 .37 18 .54 6 .12 Elet'lrlc Unllwny U.S. Bur.Lab.Stat. 1922 1922 I 1921 1920 

- - ,,-, - F-b 'I b J A ;\J ' En1rlnerr Hetail food 139 142 156 219 100 
luslness Failure• ",m' 192i ·',t2~ ,:fi I 19\t· Wort'P8ler. llla••· - !\larch - Feb-:- ),farch Julv --
N11mber 2.317 2.072 1,500 2.722 1,213 , I Nat. Ind. Conr, Bd. 1922 1922 1921 1920 (191 4) 
Liabilities (millions\ 57 .51 66.92 68.70 105 .7 24 .6' •-'=--.;;;..:===;;;;:II Coat of livi!lg 154.7 157.7 168.7 204.S 100 

The three Index numbers marked with an asterisk are corn­
ed by :Mr. Richey, as follows: Fares Index Is a,·erage street 
~way tare In a ll United States cities with a population of 50,000 
o,·er. except New York City, and weighted according to popula­
,i. Street Railway Materials Index Is relative average price 

• or materials (Including fuel) used In street rnllwa)· operation and 
maintenance, weighted according to ,wcrage use of such materials 
,vages Index ts relative average maximum hourly wage or motor 
m en and conctuctors on ,street and lntcrurbnn rn!IWI\YS In the 
United Stntes. 
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Chicago Surf ace Lines 
Has Biggest Year 

Earnings Largest in History of Com­
panies-Decrease in Riders Small 

Compared with Other Cities_ 

The report of the Chicago Surface 
Lines for the fiscal year ended Jan. 
31, 1922, discloses gross and net re­
ceipts greater than any earned hereto­
fore in the history of the company. 
The figures are shown in the accom­
panying table. , One of the notable 
things about the business of the Chi­
cago Surface Lines has been that dur­
ing the year 1921, when the traffic 
on many electric railway systems fell 
off very materially, riding in Chicago 
decreased only 2.4 per cent as compared 
to the total number of riders in the 
previous year. Another interesting 
item1 brought out in regard to traffic 
is that since 1910 the increase in the 
number of revenue passengers on all 
of Chicago's urban transportation sys­
tems has been 56.4 per cent, and of this 
increase 91.52 per cent has been on the 
surface lines. 

In addition to the financial statement 
of the companies, the report touches 
very briefly on many operating mat­
ters. On the subject of employing 
trainmen it is pointed out that during 
the year 10,810 men applied for train 
service. Of these 4,808, or 45 per cent, 
were allowed to file applications; of 
these, 1,114 were tentatively accepted 
as students, and of these, ninety-eight 
were rejected by medical examination. 
A tabulation is included which shows 
that 101 employees have been in con­
tinuous service with the company for 
forty years or over, 198 for thirty-five 
years or over, 447 for thirty years or 
over, and 481 for twenty-five years or 
over, making a total of 1,227 employees 
who have been with the company more 
than twenty-five years. 

On July 28, 1921, the department of 
schedules and time tables was organ­
ized as a unit independent of the trans­
portation department and reporting di­
rectly to the general manager. The 
work of this department is to make and 
revise the time-tables for the ninety­
three different lines, nearly all of which 
require separate time-tables for week 
days, Saturdays, Sundays and holidays. 
During the year this department re-

Rat~ of Fare 

Revenue passengers...... . . ......... , ......• , • 
Passenger receipts ...............•....... , ... , ... , .. 

6~~~~:i::tj:::~a:::: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
Other operating expenses and ts xes .•...•...•. . ••. . , . 
Residue receipt s .•......... , . , . ............ , .. · .. , , 

Lrss, J oint account expenses. . . . . ... , . . . • . . . • 

S' P rr cent on purchase price. . . . . . . . • . . . . . . . , ..••. 
S5 Per cent to city . •... .. ... , ......• , ... , . , .•.•.. .. 

· 4 5 Per ceot to companies ........ , ........•. .. .. , . . . 

wrote -and revised 200 schedules for 
various purposes. 

On the effect of the skip stop on 
power consumption, the report states 
that from studies made by the electrical 
department, it appears that the power 
saving due to the skip stop is from 15 
to 18 per eent, and that if the skip­
stop plan were eliminated, the company 
would not be able to operate the cars 
without additional power generating, 
transforming and transmitting equip­
ment. 

The power purchased from the Com~ 

CHICAGO SURFACE LINES - EARNINGS, 
EXPENSES AND DIVISION OF RESIDUE 
RECEIPTS FOR TWELVE l\lONTIIS ENDED 
JAN. 31, 1921 AND 1922 

Earnings 1920-1921 
P assenger ears........ . . $54,726,740 
Chartered cars .. ,,,., , .. 11,591 
Newspaper cars., .... ,.. 15,745 
Freight earnings ....•. ,.. 3,234 
Hospital carserviee... . .. 2,734 
Adyertising . . ........ ;.. 240.957 
Rents of buildings, etc.... 93,642 
Sale of power. . . . . . . . . . . 98. I 04 
Interest on deposits... .. . 112,530 
l\liscellaneoua . . ... ...... 22,108 

$55,327,385 
Expenses 

Way and st ructure• . ..... $2,859,901 
Equipment . . ... ... . ... . 4,015.806 
Renewals .. .. . . . . ...... . 4,167.327 
Power-maintenance . .. . 337,093 
Power-operation . ... . .. 3,105,975 
Conductiog transport a-

20,475,132 t.ion-trainmen ..... . .. 

C~j~~~~trr. :~~~~~~~t~~ 3,023,872 
Traffic .... . ............ 9,577 
General and miscellaneous 

---<lamnges . .. .. .... . . 
General and miscellaneous 

1,930,000 

--other ... , ...... . . .. 1,645,711 
Taxes . . ...... . .. .... .. . 1,730,000 

Total expenses . .. . . . . , $43,300,393 

1921-1922 
$59,706,4 13 

12,121 
16,161 
2,319 
4,194 

247,184 
I 06,479 
92,371 

137,939 
18,553 

$60,343,734 

$3,040,940 
4,348.373 
4,827,499 

320,376 
3,128,792 

21,574,699 

3,208,603 
34,547 

2,271,224 

1,568,098 
2,193,000 

$46,516,151 

Residue1eceipts . ... , .. *$12,026,992 *$13,827,583 
Divided 

Chicago Iuilways. . . . . .. *$7,216, 195 *$8,296,550 
South Side Linea... . . ... . *$4,810,797 *$5,531,033 

* Includes city'• 55 per' r.ent of net divisiblP. re­
ceipts, a.s defined hy ordinances. 

monwealth Edison Company during the 
year amounted to 540,446,679 kw.-hr. 
The cost of this purchase power was 
$4,046,272. The total direct-current 
output at substations and power houses 
was 496,246,165 kw.-hr., the cost of 
which, including maintenance, fixed 
charges and purchased power, amounted 
to $4,459,102. The highest direct-cur­
rent peak encountered was for 461,100 
amp. on the morning of Jan. 24, 1922. 

Another interesting item in the 
year's review is the mention that Marsh 
& McLennan were appointed general 

Cll!CAGO SURFACF. LINES 
For the Fisca l Y car Ended Jan. 31 

1915 1918 1919 
5 Cents 5 Cents 5 Cents 

insurance brokers for the company 
a $50,000,000 blanket insurance 
ranged on a new general form cove • 
all buildings and their contents activ 
used in the operation of the road and 
rolling stock, except the Seventy-s 
enth Street shops. A $3,000,000 Mu 
Insurance Company policy was con 
ued in force on these shops and t 
contents and rolling stock. A spec 
insurance policy of $2,579,613 
placed on buildings and their conte 
not used in the operation of the roa 

• The legal expense of the comp 
during the year amounted to 2.87 
cent of the gross earnings, as c 
pared to 3.28 per cent during the pl' 
vious year. 

More Passengers in Boston­
. General Results Better 

The Boston (Mass.) Elevated 
way carried 1,193,657 more rev 
passengers last month than du 
March last year, and revenues exce 
cost of service by $204,332. 

During March the total revenue 
$2,868,518, while in the same m 
last year it was $2,991,780, a dee 
of $123,262. 

The total cost of service last m 
was $2,664,186, as compared 
$2,790,932 in March, 1921. 

On April 1 the balance in the res 
fund created under the public co 
act was $919,863. The Elevated 
tees expect that by May 1 this res 
fund will be restored to its ori 
total of $1,000,000, and after that 
receipts over cost of service mus 
paid over to the State to be distrib 
to the cities and towns that contri 
to the loan assessment in 1919. 

The number of 10-cent passen 
carried last month was 24,765,577 
compared with 28,548,059 in Marc 
year ago, but this loss. was more 
made up by the gain in 5-cent 
sengers, which were 6,130,322 
month and 1,147,316 in March, 1 
The grand total of revenue passen 
last month was 30,895,899 and in M 
last year it was 29,695,375. 

It is stated that the receipts 
fares per revenue passenger last m 
were 9.005 cents and the total cos 
service was 8.623 cents. Last yea 
March these figures were 9.804 c 
and 9.399 cents, respectively. 

1920 1921 
5 Cents 6 Cents 

2- I-' 19 to 8- 7- ' 19 
7 Cents ' 

627,nr,sso 692,815,889 
$31,324,038 $34,566,601 
31,966.046 35, I 14,633 
10,560,039 12,854,406 
9,329,236 I 0,247,289 

12,076,773 12,012,937 
311,894 648,206 

$11,764,879 $1"1,364,732 
7, I I 3.273 7,661 ,543 
2,558,384 2.036,754 
2,093,223 1,666,435 

685,300,718 
$34,186,578 
34,710,098 
14,768,089 
10. 963,848 
8,978,161 
, 478,831 

$8,499,329 
7,802,574 

383,2 I 5 
3 I 3,540 

8- 8-'19 to 11-30-'19 
7 Cents,6!Cents,6 Cents 

12- 1-'19 to 12-26-'19 
6 Cents 

12- 27-'19 tn 1-31-'20 
743,746,584 
$43,4 I 7,639 
43,963.438 
19,854,174 
13.399,841 
10,709,423 

181,862 

$10,527,561 
7.893,292 
1,448,847 
I, 185,421 

6 Cents 
2- 1- '19 to 6-30-'19 

8 Crnts 
7-1-'20 to 1-3 l-'21 

769,025,4 I 3 
$54,726,740 
55,327,385 
28,204,342 
15,096,051 
12,026,992 

164,733 

$11,862,259 
7,974,289 
2.138,383 
1,749,586 
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1 Tennessee Plan Announced 
rankers Outline the Conditions Under 

· Which Chattanooga and Nashville 
' Properties Will Be Consolidated 

; 

Steps are being taken toward the 
1, rmation of the Tennessee Electric 

pwer Company to effect a consolida­
pn of the companies controlled by the 
1?nnessee Railway, Light & Power 
~mpany with the Chattanooga & 
[ennessee River Power Company. The 
t-operties of these companies have been 
1>erated as one system, and it is now· 
oposed to bring them together as 

early as possible into one ownership. 
The bankers concerned in the re-

11ancing state that a sound basis will 
1,us be provided for the funding of 
rrent floating debt and £or the per­
anent financing of necessary improve­
~nts and extensions to the several 
operties as required to take care of 
eir growing business. They explain 
~at the first problem presented in 
aking the necessary financial arrange­
lent is to care for the large bonded 
ldebtedness of the present operating 
mpanies. 
Holders of the Tennessee Power 

1>mpany's 5 per cent bonds, Nashville 
llilway & Light Company refunding 
d extension 5 per cent bonds and 
~attanooga Railway & Light' Company 
tper cent bonds are being offered their 
oice of several options in exchange 
r their bonds. When it is known to 
hat extent such exchanges can be ac­
mplished a supplementary plan will 

submitted to the preferred and 
mmon stock holders of the Tennessee 
lilway Light & Power Company, stat­
, the terms on which they may ac-
1i,e the available securities of the 
w company in exchange for their pre­
rred and common stock. 
Tentative arrangements have been 
~de, conditioned on the plan being 
clared operative, for the sale of first 
d refunding bonds of the new com­
ny for cash to investment bankers 
t heretofore identified with any of 

le properties. 
It is explained that the Tennessee 
ilway, Light & Power Company con-

101s the Tennessee Power Company, 
e Chattanooga Railway & Light Com­
ny and Nashville Railway & Light 
,mpany. Each of these companies 
s a floating debt, in some cases large, 
urred for necessary betterments and 
provements, for which it has been 
possible to provide through sale of 
g-terrn securities. Because of the 
bility of these companies to finance 

!Ir ,.-cquirements, the Tennessee Rail­
Y, Light & Power Company has 
de large advances to them, borrow­
~ the money for the purpose and 
~ging as collateral the bonds and 
,cks of the subsidiary companies held 
its treasury, and these obligations 

!Ve been renewed from time to time. 
Pn or before June 1 next there will 
ture obligations of this company 

~ounting to $3,561,000, and as col­
eral practically all of its assets are 
~dged. In addition the subsidiary 

companies have unfunded obligations 
amounting to $2,515,907 as of March 1, 
1!>22, nearly all of which mature on 
or before June 1 next. It is further 
explained that under the circumstances 
it is imperative that steps be taken 
no~ o~ly to provide for the present 
obhgations of all of the companies, but 
also to remove the dangers of tem­
i;orary financing by making provision 
for permanent financing of the neces­
sary improvements and extensions to 
the several properties as required to 
take care of their growing business. 

As a result of the careful study of 
all the conditions the best solution, 
s~ _the bankers state, is a thorough re­
aaJustment of the securities of the 
company and its subsidiaries and the 
consolidation of them as outlined in the 
proposed plan. The details of the basis 
of exchange of the various securities 
are, of course, of interest primarily to 
the holders of the various securities of 
these companies. The capitalization of 
the proposed new Tennessee Electric 
Power Company would be divided as 
follows: Bonds, $32,947,500; preferred 
stock, $7,914,700; second preferred non­
cumulative stock of no par value, 
50,000 shares; no par value stock, 
150,000 shares. 

Financial 
News Notes 

Opposes Abandonment.-The Bridge­
ton City Council has adopted a resolu­
tion opposing the expressed determi­
nation of the Bridgeton & Millville 
Traction Company, Bridgeton, N. J., to 
abandon its lines at Bridgeton on July 
I because of the heavy losses sustained. 

Receiver Named.-Joseph A. Yager 
has been named receiver of the Toledo 
& Western Railroad, Toledo, Ohio. 
The matter was decided by Federal 
Judge Killits, acting on the petition of 
attorneys representing the company's 
stockholders. He will work with the 
other receivers, J. Frank Johnson and 
Harry A. Dunn. 

Another Step Taken Toward Reor­
ganization.,..-The Chicago, Aurora & 
Elgin Railroad, Aurora, Ill., has ap­
plied to the Illinois Commerce Commis­
sion for permission to issue $11,000,000 
of common stock for the purpose of 
acquiring the properties of the Aurora, 
Elgin & Chicago Railroad under the 
reorganization plan. 

Taxes Being Paid Up Foreclosure Step Confirmed.-Gray-
in Muskegon son M. P. Murphy, chairman of the 

Forty-three thousand dollars in back committee representing the holders of 
taxes will be paid on the installment the 4½ per cent bonds of the Interbor­
plan by the Muskegon Traction & Light- ough-Metropolitan Company, has con­
ing Company, Muskegon, Mich. The firmed the report that these bondhold­
company has already -paid $2,000 on ers are about to take steps for acquir­
account and its installments will be ing by foreclosure the $33,912,000 of In­
based on the revenue, it is announced terborough Rapid Transit Company 
by George Steinwedel, president and stock which since 1918 has been held 
general manager. He hopes at least as .security for the bonds. 
to continue the $2,000 monthly pay- Passenger Decrease Noted.-For the 
ments as the revenue is increasing. three months ended March 31, 1922, the 

Owing to bus competition the com- Philadelphia (Pa) Rapid Transit Com­
pany lost money in the operation of its pany, after deducting charges, realized 
cars for two years. · It then asked the a net income amounting to $614,831, 
Michigan Utilities Commission for per- against $364,547 for the same period 
mission to quit. Tl\e state commission in 1921. There was a decrease in the 
ma'lle the order but suggested that traffic from 207,961,020 total passen­
Muskegon and Muskegon Heights, the gers for the first three months of 1921 
two cities served, first vote whether to 202,286,650 for the first three months 
they wanted railway or jitney service. of the present year. The decrease in 
Following a spirited campaign the cities passenger revenue was $386,398. 
voted four to one for street cars. Prospects for Reorganization Better. 

The company had been unable to pay -Receiver George Whysall said re­
its personal property taxes for two cently that he had been advised by 
years and as soon as the revenue started Judge Merle Walker, Indianapolis, and 
to increase it decided on the installment Guy L. Emerson, Chicago, who repre­
plan. Figures submitted showed the sent the bondholders, that they are 
buses on competing lines had taken meeting with thorough co-operation in 
$80,000 revenue from the railway. working out plans for refinancing and 

The company is charging a 10-cent reorganization of the Springfield, 
cash fare with four tickets for 30 cents. Troy & Piqua Traction Company, 

Last February was the first month in Springfield, Ohio. They expect to be 
more than three years that the com- in a position to make a complete re­
pany was able to meet both operating port within the next few weeks. At 
charges and interest. For two years present the line is only in partial oper­
the company is said to have failed by ation. Residents along the line have 
$50,000 to earn operating expenses. expressed themselves as willing to help 

There had been a marked feeling in the refinancing move. The Erie 
against the corporation in the two Railroad in the past has been used by 
cities, but this sentiment quickly un- the road to transfer passengers and 
derwent a change when the company freight to and from Sprigfield and its 
asked permission to discontinue service. , nearest connection, 2 miles distant. 
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Traffic and Transportation 
materials reach city destination resor 
must be made to very expensive dray. 
age. However, if plans now being mad, 
are worked out to completion it ft 
probable that the Louisville Railwa) 
will not only transfer freight fro 
river barges and boats to freight ca 
for delivery to its interurban lines, b 
will also transfer to plants located or 
city car lines. 

Petition for Fare Rehearing 
Denied 

The Illinois Commerce Commission 
on April 14 denied the petition for a 
rehearing filed two days before by the 
Chicago Surface Lines in the 6-cent 
fare case. The companies have until 
April 30 to make their next move. It 
was expected they would seek protec­
tion in the courts against enforcement 
of a rate which they consider con­
fiscatory. 

The petition of the companies for a 
rehearing attacked every conclusion 
reached by the commission. They con­
tended that the 5 per cent return al­
lowed by the commission would be in­
sufficient to meet even the interest on 
the outstanding bonds and notes and 
would prevent them from financing nec­
essary capital improvements. They 
denied the charge that their operating 
costs are excessive because the only 
evidence in the case shows the costs per 
car-hour and per car-mile were lower 
than the average for twelve large com­
panies. 

The companies insisted that the com­
mission has no authority to set aside 
the provisions of ordinances as to main­
tenance and renewal charges and that 
it would be a grave mistake to reduce 
these expenditures at a time when the 
property, built since 1907, is beginning 
to need more repair and replacement. 
Also they attacked the section of the 
order which would prevent further pay­
ments into the injuries and damage re­
serve fund, and they stated the commis­
sion has no power to deduct from oper­
ating expenses the cost of sweeping, 
sprinkling and cleaning streets. 

The Chicago Surface Lines filed a 
petition in the United States District 
Court on April 18 for a permanent 
injunction against the 6-cent fare 
order. The plea was made on the 
ground that the proposed rate is con­
fiscatory. Judge Page set a hearing 
for next Monday afternoon, at which 
time he will decide whether he will 
grant a temporary restraining order 
to serve until the court can hear the 
case completely. 

Plans Made to Develop Waterway 
Traffic and· Shipment by 

Electric Railway 
The Louisville (Ky.) Railway and the 

Interstate Public Service Company, the 
latter operating the interurban lines 
north through Indiana from Louisville, 
are destined to play an important part 
in the revival of Ohio River transpor­
tation. President James P. Barnes, of 
the Louisville Railway, is chairman of 
the executive committee and director of 
the new Inland Waterways Company, 
and Harry Reid of the Interstate is a 
director. The new corporation is char­
tered with a capital of $1,000,000. Plans 

call for bringing freight to Louisville 
from upper river points as far off as 
Pittsburgh and reshipping or distribut­
ing from Louisville by steam and elec­
tric railway. 

The drawback to river shipping in the 
past has been found in the fact that so 
many large plants are located inland. 
This means that to move the river 
shipments to these plants after the 

Through proper co-operation 
interurbans will be able to sec 
Jllaterially increased tonnage and w 
be' in position to aid the waterway 
companies in forcing the steam Ii 
to play the game. 

Service Restored in Augusta on April 15 
Appeal for Relief from Unfair J itney Competition Heeded, but Company Resen­

Right to Withdraw Cars Again ·if Experiment at Regulation F a ils 

Electric railway service was resumed on April 15 in Augusta, Ga., by 
Augusta Railway & Electric Corporation, after a suspension of just a mon 
The City Council and Charles S. Banghart, general manager of the com pa 
came to terms on April 12 at a special meeting of the Council. The action und 
which the jitneys will now be regulated was concluded behind closed doors. 
&greement was reached after less than an hour's deliberation. 

UNDER the agreement Council will Council of Augusta as that they shall 
be permitted to take on or discharge 

so regulate the jitneys that they passeni;ers nearer than one block o! 
shall not be permitted to take on or street car line of the Aui;usta-Alken R way & Electric Corporation, and fur 
discharge passengers nearer than one to :.<o regulate said jitneys as to prev 
block of the street car lines. It will the!~ crossing Broad Street, except alone at the intersection of Broad 
also prevent the jitneys from crossing Fourth Streets and Broad and Fifteen 
B d St t t t th · t t· 2. Resolved further. Thal In rcstar roa ree excep a e m ersec ion Its cars the status quo ante existing 
of Broad and Fourth Streets and Broad tween the city and the Augusta-Alken 

d F "ft th St ts Th ·1 way & Electric Corporation. with res an I een ree • e rai way to the rights, privileges, duties and obi 
agrees to a 7-cent token fare to be tlons belonging to or Imposed upon el 

Id · I • I f fi ·11 h the city or the company, shall be and so m mu tip es o ve, WI C arge main the same as they were prior to .!\t 
the casual riders 10 cents and sell 15, 1922, provided nothing herein cont.al 

h shall be construed as In any way en 
school children and teac ers tickets at Ing the !ranchlses granted to said rail 
5 cents, as heretofore. company prior to March 14, 1922. 

The agreement was reached when Mr. Ado'fted In open Councl!, this the 1 

Banghart, representing the corpora-
tion, accepted the terms presented in 
a resolution coming from the finance 
ancl special traffic committee of Council. 
This resolution was amended at the 
session of Council on April 12 by a 
substitute presented by Councilman C. 
Vernon Eliott and was adopted. 

The original resolution from the 
committee and the Eliott substitute 
follow: 

ORIGI:-.AL RESOLUTION 

,Vhereas, In the opinion of the City Coun­
cl! of Augusta It Is necessary to furU1er 
regulate jitneys In the city of Au!P'sla, 
as a traffic regulation In the exercise of 
the police power o! said city; now, there­
fore, be It 

Resolved. That the police committee of 
the City Council of Augusta be, and It Is 
hereby authorized and directed to so reg­
ulate the jitneys now licensed by the City 
Council of Augusta a.s that they shall not 
be permitted to take on or discharge any 
passengers nearer than one block of any 
street car line of the Augusta-Alken Rall­
w-ay & Electric Corporation, and further 
to so regulate said jitneys as lo prevent 
their crossing Broad Street. except and 
alone al the Intersection of Broad and 
Fourth Streets. Broad and Twelfth Streets 
and Broa,1 and Fifteenth Streets. 

(Amended) 
St"USTITUTE RESOLUTION 

,Vhereas, in the opinion of the City Coun­
cil of Augusta It Is necessary to further 
regulate jitneys In the city of Augusta as a 
traffic regulation In the exercise of the 
police power of said city; now. therefore, 
be It 

Resolved. That the police committee ot 
the City Council of Augusta be, and it Is 
hereby authorized and directed to so rE'g­
ulate the jitneys now licens<'d by the· City 

day o April, 1922. 

In a letter to the Council dated Ap 
1~, Mr. Banghart agreed that if 
Council passed the resolution presen 
to him the company "will assure 
J,ublic that it will resume service in 
city, charging 10 cents for the ca 
rider and will sell tokens at 7 c 
in multiples of five, and sell sc 
children and teachers tickets at 6 ce 
as heretofore." 

Furthermore, the company agreed 
resume and maintain not more than: 
fifteen-minute schedule or headway 
all city lines. The company a lso ag 
to maintain a seven-and-one-half­
ute service on the Summerville I 
as far as Baker Avenue during 
morning and afternoon rush hours. 

Mr. Banghart indicated tha t 
company was willing to try to ope 
ur,der the conditions just outlined, 
that it was obvious that it could d<> 
successfully only with the full 
operation of the riding public. 
company has pledged itself to do 
best to make operation a success u 
the new conditions, but that it m 
remain free to exercise its legal r i 
and to stop cars again if after a 
scnable trial• the jitney competition 
regulated under the new order still 
into the railway company's legiti 
revenue as reflected in the opera 
receipts and expenses. 
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New Loop Plan Suggested 
The Board of Control of Steubenville, 

Ohio, in co-operation with various com­
n,ittees of the City Council has sub; 
mitted a new loop plan to the City 
Council for all rail traffic within the 
city. The new loop plan eliminates five 
"dead-end" terminals in the city busi-
1,ess district, provides for continuous 
operation of cars on all lines with 
elimination of loss of time for pas­
sl.'ngers and congestion on busy thor­
oughfares, makes Market and Adams 
Streets "one-way" streets for electric 
lines and in the opinion of officials, as 
near as is humanly possible, remedies 
inconvenience to the traveling public 
and congested traffic. Under the new 
plan, which is· said to meet with the 
approval of the operating companies, 
universal transfers on all lines will be 
issued. 

City Fathers Allow 
One-1\lan Cars 

One-man cars, of the Birney type, 
similar to those which have been so 
successful in Tampa, will be permitted 
on the lines of the Jacksonville (Fla.) 
Traction Company, following the deci­
sion of the city fathers there to accept 
the recommendations of the laws and 
rules committee of the Council. The 
decision amends Section 5 of the exist­
ing ordinance which says that there 
shall be a conductor and motorman on 
each car. 

The Jacksonville Traction Company, 
a Stone & Webster subsidiary, and now 
it! receivership, had requested the city 
to eliminate that section of the ordi­
nance regulating electric railway traf­
fic that requires that a car crew shall 
consist of a conductor and a motornrnn. 

According to E. J. Triay, receiver for 
the Jacksonville Traction Company, the 
installing of one-man cars in Jackson­
,·ille will not mean that the number of 
carmen now employed by the traction 
company will be reduced. The men will 
merely be assigned to different cars, 
thereby increasing the car service. 

Hopeful That Traffic 
Will Increase 

The maximum decline in the number 
of passengers transported by the Cin­
cinnati (Ohio) Traction Company has 
passed, according to William Jerome 
Kuertz, Director of Street Railways, 
who has just completed compilation of 
figures for the first three months of 
1922. Director Kuertz said that while 
the number of passengers was less for 
lhe first three months this year as com­
pared with last year, the bottom of the 
depression has been reached and the 
trend is upward. 

In January this year there were 8,-
32,704 revenue passengers as com­
ared with 9,093,024 in January, 1921. 
n February, 1922, there were 8,071,061 
nd in February, 1921, 8,208,261. 

March showed an increase to 9,098,342. 
n March, 1921, the number was 9,238,-
02. Director Kuertz said that the per­
tage of difference is being overcome 

from month to month and at the pres­
ent rate the traction company will ex­
ceed last year's figures and will be on, a 
fair way to equalizing the record of 
1920. 

Hearing on Lower Fare­
Decision Reserved 

James T. Manee was the only signer 
of the petition to the Public Utilities 
Commission for a reduction of fares 
at Hartford, Conn., to 5 cents who ap­
peared at the hearing on April 18 in 
the Capitol in support of the petition. 
The Connecticut Company was rep­
resented by President Storrs and 
Attorney Joseph Berry. Commissi<!ner 
l:lwell conducted the hearing alone. 
The commission reserved its decision. 

Mr. Manee declared the people of 
Hartford did not consider the three­
tokens system a satisfactory substitute 
:for a flat rate ·of 5 cents. He knew 
that the commission had given con­
sideration to the 5-cent proposition and 
he did not come to the hearing with 
figures in support of the petition. He 
would not favor the petition if the 
i;ranting of it would have a tendency 
to reduce the wages of the trolley 
company's employees. The people 
traveling on the cars felt that a 10-
cent fare was burdensome. 

President Storrs said that before the 
war the payrolls of the company 
amounted to $4,000,000 annually. At 
the present time the payrolls amount 
to $7,000,000. Coal and materials have 
doubled in price. A · 5-cent fare was 
beyond a possibility. By the reduction 
of fares in Hartford 16 per cent the 
company contributed $50,000 in the 
month of March to the cost of living 
in Hartford. About 90 per cent of the 
people of Hartford took advantage of 
the reduction by buying tokens. 

Emergency Ordinance Passed 
The City Council of Akron, Ohio, on 

April 18 passed an emergency ordinance 
granting the Northern Ohio Traction 
& Light Company a 5-cent fare until 
£he expiration of the present 4-cent 
fare franchise Feb. 1, 1924. The new 
franchise provides that the company 
must lay tracks on North Main Street 
over the North Hill Viaduct, on a por­
tion of West Market Street, and install 
eight new buses as feeders to present 
traction lines. The ordinance provides 
the work must be completed with ninety 
days after the company is notified. 

The company has been receiving a 
ti-cent fare under ordinances· passed 
from time to time for the last year 
and a half. The passage of the present 
ordinance clears the situation !or an 
agreement. It is expected that a per­
manent contract will be agreed upon 
during the next few months. While 
the franchise passed is subject to a 
referendum within the next sixty days, 
it does not appear at this time that a 
referendum will be ·called for the reason 
that the public attitude toward the 
company is such that a referendum 
would merely ratify the action of the 
Council. 

New Service to Start 
Arrangements have been completed 

for a two-hour through limited inter­
urban service between Akron and 
Warren, Ohio, to begin l\lay 1 over 
the Northern Ohio Traction & Light 
Company and the Cleveland, Alliance 
& Mahoning Valley Railway lines with 
connections at Ravenna for Alliance. 
Tickets will be sold through from 
Akron to Youngstown, using the Penn­
sylvania-Ohio Electric line beyond 
·warren, where transfer will be neces­
sary for the present. 

The first train leaves Akron Ter­
minal, eastbound, at 6:50 a.m. and 
every two hours until 4:50 p.m. The 
first train leaves Warren, westbound, 
at 6:45 a.m. and every two hours until 
4 :45 p.m. The schedule running time 
is one hour and fifty minµtes each way. 

'New steel cars will be used. 
Trains will stop •at Chalkers .Landing, 

Cuyahoga Falls, Silver Lake, Kent, 
Brady Lake, Ravenna, Wayland, New­
ton Falls, and Leavittsburg., . East­
bound trains stop only at Wayland _apd 
Leavittsburg to discharge passeng~rll, 
while westbound trains stop at these 
t.wo points only to pick up passengers. 

Will Report Traffic Violations 
A number of traffic changes· are in 

the making at the • present time in 
Louisville, Ky. One act which will 
probably be passe!l will prohibit . autos 
passing street cars on the left side 
when both auto and vehicle are mov­
ing in the same direction. Just re­
cently there was a . bad smash when 
an auto was caught between two cars 
moving in opposite directions and three 
people have been in the hospitals for 
some time as a result. An ordinance 
prohibiting parking for more than 
fifteen minutes in the downtown dis­
trict is now before the board. 

Through the efforts of the Louisvil}c 
Safety Council and the Automobile 
Club several hundred prominent men, 
including many motorists, have been 
appointed members of the Citizens' 
Police Auxiliary Committee, these 
members reporting all traffic viola­
tions which they see, especially cases 
wpere automobile owners pass standing 
street cars. Members of the auxiliary 
committee have received fresh identifi­
cation cards. 

Hearings Started.-High percentages 
of overloading during t~e rush hours 
on the Myrtle and Marcy Avenues sta­
tions and on the Canarsie line were dis­
closed on April 17 when the Transit 
Commission began its investigation of 
service on the subway and elevated 
lines of the Brooklyn Rapid Transit 
Company. Statistics were presented 
by W. K. Edgerton, the commission's 
assistant supervising inspector. Clar­
ence J. Shearn, chief counsel to the 
commission, said that conditions would 
be different if the city had put the 
Fourteenth Street Eastern District 
subway in operation. The investigation 
was adjourned ·until April 24. · 
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"Weekly Pass" in Meadville, Pa. 
You can now ride whenever you like 

and as often as you like in Meadville, 
Pa., for $1 a week. The new arrange­
ment, which is the "weekly pass" plan, 
i,; the result of a conference between 
a committee appointed by the Chamber 
of Commerce and Charles M. Hatch, 
vice-president and general manager of 
the Crawford County Railways, oper­
ated under lease by the Northwestern 
Pennsylvania Railway. Mr. Hatch re­
cently wrote to the Chamber of Com­
merce stating that owing to the de­
crease in riding the company was 
considering some way of readjusting 
the rates or increasing the traffic in 
the city. A committee was then ap­
pointed and at a conference held on 
March 30 it was brought out that the 
business of the company had decreased 
20 per cent below the same months of 
1921 and that the · company proposed 
to put on sale a reduced ticket rate. 

The 10-cent cash fare or ticket plan 
will still be in effect. It is said that 
the tickets are transferable but are not 
good on interurban cars. This "weekly 
pass" plan is the same as in effect in 
Youngstown, Fort Wayne and other 
cities of. moderate size. 

Extension of Freight Service 
Announced 

A new avenue for the shipment of 
freight to and from Cleveland, Akron, 
Massillon, Canton and other points has 
been opened by the Northern Ohio Trac­
tion & Light Company, Akron, Ohio 
Through the establishment of this ser­
vice there will be an early morning 
distribution of freight from Cleveland 
to all points on the Noi,thern Ohio Trac­
tion & Light, Mahoning Valley, Penn­
sylvania-Ohio Electric, Stark Electric 
and other roads with which negotiations 
are now in progress. Arrangements 
have also been practically completed for 
the handling of freight from every point 
on the Northern Ohio Traction & Light 
to other cities and states via several 
steam lines. Rates will be the same 
as on steam roads. 

A freight house has been established 
at 725 Eagle avenue, near Ninth street 
and E~clid A venue, which is in the 
center of the city's business district. 
Northern Ohio Traction & Light cars 
will be switched to this freight house 
and loaded. The extension of freight 
service has necessitated the establish­
ment of new freight depots, outside of 
Cleveland, in Ravenna, Barberton, Mas­
si1lon, Dover and New Philadelphia. 

Petition for Lower Rates 
J. P. Jones has filed a petition with 

the Georgia Railroad Commission asking 
for a reduction of the fares to 5 cents 
on the Rome Railway & Light Com­
pany's lines. Various charges are made 
against the railway in the petition, 
which states that after the reduc­
tions are sought in railway fares 
and in light and power rates it would 
still be possible for the company to 

earn fair returns on the capital in­
vested. The petition was filed in 
Atlanta and May 26 has been set for 
the hearing by the commission. 

Transportation 
News Notes 

Will Determine Fares.-The City 
Commission of Fort Smith, Ark., has 
promised a thorough investigation of 
the earnings of the Fort Smith Light 
& Traction Company for the purpose 
of determining whether the company 
is to return to a 5-cent fare. 

New Plan to Become Effective.-The 
skip-stop system will shortly be started 
cm electric railway lines in Oklahoma 
City, Okla. Announcement to this 
effect was recently made by J. W. Shar­
tel, vice-president of the Oklahoma 
Railway. The skip-stop plan is already 
in use on one of the Oklahoma City 
lines. 

Will Appeal Rate Decision. - The 
Nashville Interurban Railway, operating 

· between Nash ville and Franklin, Tenn., 
has announced through its officials its 
intention of appealing the decision of 
the Public Utilities Commission in re­
gard to its rates. The order of the 
commission reduced the passenger rate 
from 10 cents to 4 cents. 

Five-Cent Fare Orders Issued.-Of­
ficials of the Steubenville, East Liver­
pool & Beaver Valley Traction Com­
pany, East Liverpool, Ohio, recently 
announced the return of the 5-cent fare 
on local lines. The lower rate instead 
of the three-fare zone system is the 
result of a decision of the Federal Dis­
trict Court. 

l\Jcrchants Oppose Rates.-Merchants 
of Wheeling, W. Va., working with a 
committee of the Chamber of Com­
merce, are planning to take action soon 
to force a reduction in rates of the 
Wheeling Traction Company and the 
Wheeling Public Service Company. Re­
tail merchants claim that the alleged 
high rates keep out business from the 
Ohio district. 

Interurban Adopts Daylight Saving. 
-Despite the fact that the city of 
Springfield, Ohio, rejected a proposal 
to establish daylight saving in the city 
at a referendum, last fall, the Indiana, 
Columbus & Eastern Traction Company 
will operate trains on the advanced time 
effective April 30 to Oct. 1. Spring­
field is one of the few cities on the trac­
tion line that does not operate on ad­
vanced time ouring the summer months. 
Moreover, connecting lines operate on 
Daylight Saving time during the 
summer. 

Use of One-1\lan Cars Being Ex­
tended.-One-man cars have been in­
troduced by the International Railway, 
Buffalo, N. Y., on several local lines in 
the city of Niagara Falls and there has 

been an extension of the one-man car 
service in Buffalo. The company has 
been operating one-man cars in Lock• 
port for several years. In Niagara 
Falls, where the company had been op­
erating cars on certain lines on a 
forty-minute schedule, one-man cars 
are being operated under a twenty­
minute headway. 

New Rules for Car Operation.-Under 
a new ordinance adopted by the City 
Commission of Trenton, N. J., electrie 
railway companies operating within J 
radius of three-quarters of a mile £roll 
the center of the city of Trenton &fl 
prohibited from allowing cars to stal 
for a longer period of time than 
reasonably necessary for receiving a 
discharging passengers. Trolley cont,, 
panies are also prohibited from allowlnf 
two cars to stand side by si<le at aD1 
terminus for any period of time what: 
soever. 

Zone Ticket l\Jachine to Be 111-
stalled.-Shanklin Equipment Compan" 
Springfield, Mass., has contracted witl 
London Tramways, Ltd., to supply t 
machine for issuing zone tickets alld 
adding fares automatically, and the fl 
lot of machines was shipped to Engla 
April 14. The .use of the machine 
said to be an experiment and the ou 
come will have a bearing in determini 
if it is feasible to install one-man trlllb 
cars to replace the buses so extensiveJr 
in use in that city. Alfred L. Chas~ 
chief of the Shanklin Company's me­
chanical organization, is going to Lon• 
don to install the machines. 

Contract with Public Trustees 1\1 
Stand.-Attorney-General J. Westo{a 
Allen of Massachusetts has rende 
an opinion in which he declares 
constitutional some fourteen bills su 
mitted to the Legislature by residenta 
of Boston having for their object tq 
restoration of the 6-cent fare on aJl 
lines of the Boston Elevated Railwar 
and the Eastern Massachusetts Street 
Railway. According to Mr. Allen 1 contracts must stand which were m 
in 1918 providing for the operation 
these roads under a board of publ 
trustees. The bills were introduced P 
a result of the pre-election promises ciJ 
Mayor Curley. 

City Will Take No Action.-Announ 
ment has been made that no acti 
will be taken by the city of Erie, P 
in the matter of the recent ruling oft 
Public Service Commission in refusi 
to make mandatory recommendatio 
for '.I reduction in fares in the ci 
until official notice of the rulinct 
been received by the city. The Publ 
Service Commission over a year a 
recommended that fares on the Buff 
& Lake Erie Traction Company be 
duced ln the city. Such recommend 
tions have been ignored by the compa 
and the council petitioned the co 
mission to make the recommendatio 
mandatory. The Public Service Co 
mission has declined to do this. on 
ground that the operating expenses 
the company are such as not to per 
a reduction in fares. 
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Personal Mention 

Oscar Terry Crosby 
Germans Listen Attentively to Outspo­

ken American Who Advises Them 
to Clean House Financially 

Oscar Terry Crosby, publicist, econo­
mist, explorer, engineer and electric 
railway executive, has been indulging 
in his favorite pastime again. He has 
been on another investigation. Mr. 
Crosby is always investigating some­
body or something. The difference be­
tween Mr. Crosby and your ordinary 
investigator is that when Mr. Crosby in­
vestigates anything he goes to the bot­
tom of it, with permanence in view as 
the outcome of such recommendations 
as he may make. 

Just now Mr. Crosby happens to be 
in Germany, but he would be equally 
at home most anywhere else in the 
wide world. According to newspaper 
accounts, the former Assistant Secre­
tary of the United States Treasury-for 
this is one of the many posts Mr. 
Crosby has held-has startled the Ger­
man optimists by the candid manner 
in which he set forth the conditions 

hich any conservative leader would ob­
viously impose before diverting his cap­
ita] to the field of government or 
large private loans in Germany. But 
that isn't all. Among other things he 
has proposed to the Germans a deter­
mination of the theoretical value of the 
aper mark, based on the average index 

figures and exch'ange rates during the 
era of inflation. 

The Germans are not the only ones 
Mr. Crosby has shocked. He docs not 
hink that others have been very much 

nearer to being correct or less free 
rom economic sins than have the Ger­

ns. He is of the opinion that the 
eparations Commission has been neg­

ligent in making demands without rc-
uiring the one step which would per­
anently put its debtor in a position 
make orderly payments in the future. 
is step, he explains, is the establish­

ent of sound currency. His plan is 
ne of the fruits of his direct study on 
e ground, but has its real basis on 

nowledgc gained previously. 
It will probably be recalled that Mr. 

rosby was formerly resident manager 
n Belgium of the work of the Ameri­
an Commission for Relief in Belgium 

d Northern France and that late in 
ecember, 1917, he represented · the 
nited States at a meeting of repre-

entatives of all the Allies held in Lon­
on to discuss the industrial and eco­
omic situations. And thus it goes. 
Money has been a means to the end 
'th Oscar Crosby, never the end. 
ng before Edward Bok and others be­

an to preach the doctrine of letting 
ounger men take over the active reigns 
f business, Mr. Crosby had put aside 
11 thought of active participation in 

business affairs in order that he might 
devote himself to his avocations and 
to the public service. The safe guess 
would be that M'r. Crosby has worked 
harder since 1914, when he entered the 
public service, than he ever did before. 
That, indeed, is saying a great deal 
when proper weight is given to the 
many bus"iness interests of the man in 
the pioneer days of the electric railway 
industry. Mr. Crosby is in many re­
spects a marvel. That sounds big and 
imposing. Well, it is meant to sound 
that way. And what is more, it is a 
fact. 

Enter Safety Director Koehler 
A. W. Koehler has been appointed 

director of safety of the New York 
State Railways. He is a newcomer in 

A. W. KOEHLER 

the electric railway field, but he has 
had an extended and successful experi­
ence in safety work . For ~o years 
previous to joining the staff of the State 
i?:ailways Mr. Koehler was executive 
secretary of the Rochester Safety Coun­
cil, which is affiliated with the National 
Safety Council. During the previous 
five years, with the exception of a 
period of war service in the engineering 
department of the Navy, he was en­
gaged in safety work with the Common­
wealth Steel Company, Granite City, 
Ill., and the Atlantic Steel Company, 
Atlanta, Ga. 

:Mr. Koehler graduated in mechanical 
engineering from Purdue University_ in 
1915. His experience since graduation 
has convinced him that the field of 
industrial accident reduction is a prom­
ising one for young engineers. He 
visualizes a great opportunity on the 
New York State Railways, in spite of 
the fact that that company has been one 
of the pioneers in this field. 

P. L. Hatch is now general manager 
of the Glendale & Montrose Railway, 
Glendale, Cal. He was formerly super­
intendent and purchasing agent. 

F. W. Gerlach has been appointed 
general agent of the newly created 
freight department of the Northern 
Ohio Traction & Light Company, with 
headquarters in Cleveland. C. J. Laney, 
traffic manager, will have complete 
supervision over the new department. 

Harry Reid, president of the Inter­
state Public Service Company, which 
owns and operates the Indianapolis, 
Columbus & Southern Indiana Traction 
Company and other public utilities in 
Indiana, has been elected president and 
also a member of the executive commit­
tee of the Great Lakes division of the 
National Electric Association. The 
Great Lakes division is made up of 
Illinois, Wisconsin, Michigan and In­
diana. The division will hold its annual 
convention at French Lick in September. 

C. D. Cass, general manager of the 
Waterloo, Cedar Fa11s & Northern Rail­
way, Waterloo, Iowa, some weeks ago 
addressed the annual convention of the 
Iowa Engineering Society at Sioux 
City· on the steam railway situation. 
.Mr. Cass was one of the managers 
under federal operation during the 

•war and knows the difficulty now faced 
by the railroads. He said the roads 
are so hedged about by restrictive reg­
ulations and regulatory bodies that 
they do not and cannot · respond 
promptly enough to economic changes 
and conditions. He pointed out that 
the railroads are subject to a host of 
masters-the United States Congress, 
the Interstate Commerce Commission, 
forty-eight state legislatures, forty­
eight state railroad commissions, hun­
dreds of county governments, thousands 
of city governments, untold numbers 
of health officers, township trus-­
tees, highway commissions, road super­
visors, and what not-because each of 
these governmental agencies has the 
absolute power to compel a railroad to 
make expenditure of money under au­
thority of law. The address was well 
received. 

William J. Armstrong, assistant 
treasurer of the Gould Coupler Com­
pany, New York, died suddenly at his 
home in Brooklyn some time ago. Mr. 
Armstrong had been connected with the 
company for the past twenty-five years. 

John H. Campbell, treasurer of the 
Interborough Rapid Transit Company, 
the Interborough Consolidated Corpora­
tion and the New York Railways, New 
York, N. Y., . died April 5 at Garden 
City, Long Island. l\lr. ca·mpbe11 gained 
political importance during the regime 
of Richard Croker, and served as his 
private secretary when Mr. Croker was 
Tammany leader. For some years be­
fore he became secretary of the trac­
tion companies, Mr. Campbell was 
deputy city chamberlain, leaving that 
work in 1908 to take up his duties with 
the Interborough, 
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Railway Business Is Increasing 
We find it necessary this week to 

devote more space than usual to infor­
mation on business and market condi­
tions. Reports of track reconstruction 
and extepsion have been increasing 
daily and purchases for power and roll­
ing stock equipment indicate a steady 
increase. Reports from the Depart­
ment of Commerce on foreign condi­
tions show an increased demand for 
American products, and in other closely 
allied lines there is indication of a con­
tinued though slow resumption of 
business. 

Some Figures on Coal Production 
Complete returns of coal loaded into 

cars at the mines indicate that produc­
tion during the first week of the strike 
was 3,784,000 net tons of bituminous 
coal and a few cars of anthracite 
dredged from the rivers. The total 
production of all coal was 3,79~,000 net 
tons. In the first week of the great 
strike of 1919 only 3,582,000 tons of 
bituminous coal were produced, but at 
that time the anthracite mines were 
working to capacity and produced 
2,008,000 tons. The total production 
of all coal in the first week of the 1919 
strike was therefore 5,590,000 tons. 
Preliminary telegraphic returns for the 
present week indicate no change in an­
thracite, but a slight decrease in the 
output of bituminous coal. 

The current production is less than 
the districts now at work are able to 
produce when the demand for coal is 
active. It is true that a, number of 
important non-union mines in the Con­
nellsville coke region and in central 
Pennsylvania have been closed by the 
strike, but the existing demand is not 
sufficient to call out full production ill 
those districts remaining at work. 
From mines in many non-union fields 
reports of "no market," "dull demand" 
and "unbilled coal" continue to be re­
ceived. The number of loaded cars 
unconsigned · at the plines was very 
large when the strike began, but the 
latest reports from the railroads show 
that it is increasing rather than de­
creasing. 

' New Director of Industrial Rela-
tions for Schenectady Plant 
G. H. Pfeif, has been appointed di­

rector of industrial relations at the 
Schenectady plant of the General Elec­
tric Company, succeeding E. B. Merri­
am, who recently became executive en­
gineer of the Switchboard Department. 
As director of industrial relations he 
will have supervision over the em­
ployment, education and training, com­
pensation, hospital and safety work of 
t he Schnectady plant. 

Mr. Pfeif has been with the General 
Electric Company since 1905 and for 
the past several years, as secretary of 
the committee on student affairs, has 
been in charge of the selection and 
placement of technical graduates in 
the student engineering courses of the 
Company. 

Railway Electrification 
in Switzerland 

The general management of the Swiss 
Federal Railways has requested the 
Administrative Council to approve of 
the plan for electrification of the 
Lucerne-Olten-Bale line (92 km.) and 
to provide it with a credit of 28,300,000 
francs to purchase the necessary in­
stallations, materials and tools. The 
management also requests that it be 
permitted to alter the present construc­
tion plans at its own discretion when­
ever the present credits might be 
greatly surpassed. : 

German Rails and Steel Poles 
for Edinburgh 

The Edinburgh Tramways Commit­
tee, by a majority, has recommended 
the acceptance of the quotation of a 
German manufacturer in Cologne for 
130 tons of tramway rails and 5 tons of 
fish-plates. The German firm quoted, 
through its British agent, £1,365, and 
the nearest British offer was £1,495. 
The German figure, on a basis of $4.40 
to the pound sterling, would be equiva­
lent to $33.37 a ton. 

The Edinburgh committee also unani­
mously agreed to accept the tender of 
another German firm for steel poles. 
The British quotation was £7,977, as 
against £5,436 by a Dilsseldorf firm. 

More Electric Railway Extensions 
Planned for London 

Late developments of the project for 
certain extensions and improvements of 
the 'London Underground Railways 
show that the trade facilities commit­
tee of the government has reported 
favorably on the plans which have been 
proposed and has recommended that the 
government guarantee the principal 
and interest upon a sum not exceeding 
£5,000,000 for this work. Press com­
ments state that there is every reason 
to believe that the recommendation of 
this committee will be accepted and that 
the guarantee will be given. A survey 
of the situation is being made for the 
U. S. Department of Commerce by a 
representative at London of the Bureau 
of Foreign and Domestic Commerce, 
and further details relative to the com­
mencement of this work are expected 
soon. 

Western Electric Reports Earn 
ings of $10,166,337 

The net earnings of the W este 
Electric Company in 1921 were $U 
166,337, compared with $8,277,414 
1920. This increase in the face of 
drop in gross sales from $206,112,()\ 
ia 1920 to $189,765,000 is attributed 
a thorough readjustment and reductic 
of expenses. The balance carried 
the common stock after payment 
interest and dividends was $823,9$ 
The unfilled orders of the company 
Dec, 31, 1921, aggregated $75,525,00 
as compared with $82,655,000 at the er 
of the year 1920 and $47,442,000 at ti 
end of the year 1919. 

C. G. Du Bois, president, says: 
A survey of the prospects for 19 22 Inc 

cates that the business in the compan) 
pl'oducts will be about the same In qua 
tlty as 1921, but somewhat less In mon, 
value, due to the lower price level 
which the product wlll b<' sold. 

Rapid Transit Proposals Made 
in Los Angeles 

The Pacific Electric Railway, L 
Angeles, Cal., has just made appl 
cation to the City Council for a f 
chise to operate trains through a tunn 
which it is proposed to bore betwet 
Hill Street Station and Glendale Bou}, 
vard. According to reports, work < 
the project can be started immediate 
after the granting of a franchise. It 
expected that two years would be nece 
sary to complete the work. 

The proposed tunnel will cost appro: 
imately $1,850,000 and will be approx 
mately 1 mile in length. Such a tu1 
nel will remove a car a minute from t} 
North Hill Street line, where cond 
tions are very congested. At the sarr 
time the scheduled speed could be ir 
creased considerably and at least fift 
grade crossings would be removed. 

Railway Electrification in Java 
The estimates made in the Nethe 

lands Indian budget for the electri 
cation of the railways of Java have b 
accepted, but no time has been set f 
the beginning of the work. A Ger 
concern has recently sent a special re 
resentative to Java for the purpose cl 
studying the plans and making compc 
itive bids on machinery and the n~e: 
sary supplies. 

Metal, Coal and Material Price 
Metals-New York April 18, 19 
Copper, electrolytic, cents per lb,•, •....•• 
Copper wire b&Se, cents per lb ........•.. 
Lead, cents perlb ..................... . 
Zinc; cents per lb ...................... . 
Tin, Straits, cents per lb ...... , •• , ....•. 

Bituminous Coal, f.o.b. Mines 
Smoke!- mine run, f.o.b. veael, Hampton 

Roada, gr.- tons .................... . 
Somerset mine run, Bostonbnet tona ..... . 
Pittsburgh, mine run, Pitta urgb, net tons 
Franklin, Ill., ecreening11, Chicago, net tons 
Central, Ill., screenings, Chicago, net tons 
KaD8&S •creeninge, Kansas City, net tone 

Mator•als 
Rubber-covered wire, N. Y. cents per lb ... 
Weatherproof wire b&Se, N. Y., cents per lb. 
Cement,Chicago net prioeo, without hap .. . 
Llnaeed oil,(S-bbl. Iota), N. Y ~ cents per gal. 
Wbltelead, (100.lb. keg), N. Y., cents per lb. 
Turpentine (bbl. Iota), N.Y .. cents per gel. 

S◄ .7S 
2.2S 

S.90 
IS.SO 
$1.97 
88.0t 
12.25 
86.00 
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Rolling Stock 

We1-t Penn Traction & ,vater Power 
Company, Pittsburgh, Pa., during 1921 
added nine cars of double-truck type 
to the Coke Region Division rolling 
stock and ten cars of the double end 
double-truck type to the McKeesport 
Division. 

Western Ohio Railway, Lima, Ohio, 
has purchased ten new passenger cars 
lighter than cars now used. The new 
equipment will cost $250,000. General 
)tanager Carpenter stated that later on, 
to meet competition of the motor bus, 
the Western Ohio will place in service 
passenger buses on the highways. 

Brooklyn, N. Y.-The $342,000 bid of 
F. L. Cranford for the construction of 
the Lawrence Street subway station on 
the Whitehall Street line of the Brook­
lyn Rapid Transit Company was found 
to be the lowest when the bids were 
opened before Leroy T. Harkness, a 
member of the Transit Commission. 
The terms of the contract provide 
that the station must be ready for oper­
ation in eighteen months from the time 
work is begun and must be entirely com­
pleted in twenty-four months. Work is 
to begin within thirty days of the date 
of the delivery of the contract. The 
bid next lowest was that of the Joslin 
Construction Company, $355,000. The 
highest was that of Pat McGovern, 
$502,000. There is already a platform 
~t Lawrence Street, but it has never 
been used. · 

1111 1111111111111111 iii! ilillliillilliiiliill iilllliliillllllll 

Track and Roadway 

Pittsburg County Railway, l\lcAles­
ter, Okla., which owns and operates the 
electric railway lines 'in McAlester and 
also the electric railway from McAles­
ter to nearby towns, has purchased and 
put in operation a new type of electric 
locomotive, built especially for its line l\lontreal, Que.-At a recent meeting 
at a cost of $25,000. of representatives of the City Council 

Chicago, North Shore & Milwaukee and the Tramways Commission it was 
Railroad has requested bids on twelve definitely decided to build a car line to 
new single-truck safety cars, ten mer- the top of Mount Royal. 
chandise dispatch cars and ten steel San Francisco - Oakland Terminal 
passenger coaches, all of which will be Railways, Oakland, Cal., has protested 
motor cars. There is a possibility that the extension of its Rockridge line on 
a larger number of cars may be ordered the ground that this improvement 
and that the specifications as· to types would necessitate a new switch at a 
of cars to be purchased may be changed. cost of $5,000. 
Types of equipment, and passenger car The Poughkeepsie & Wappingers 
design, are under study and investiga- . Falls Railway, Poughkeepsie, N. Y., is 
tion at the present time. planning a program of improvement 

Power Houses. Shops 
and Buildings 

1111111111m 

Toledo & Indiana Railroad, Toledo, 
Ohio, has purchased a site at Wash­
ington and Ontario Streets, Toledo, and 
will soon build there an interurban 

work on its lines in the city. Double 
tracks will be laid on some streets. 

Georgia Railway & Power Company, 
Atlanta, Ga., will spend $220,000 on im­
provement work. On Marietta Street 
122-lb. rail will be put in and 103-lb. 
rail on Decatur Street. These rails will 
be laid in a concrete roadbed. 

freight station. President L. P. Cincinnati (Ohio) Traction Company 
Schenck has announced that the move will start the work of putting in new 
was made necessary because of the rails on Hamilton and Eastern Avenues 
indefiniteness of the present leases for on _May 1.. These thoroughfares are 
the interurban union freight station in _ eqmpp~d v.:1th do~ble trac~s and the 
the downtown district. The Ohio Elec- ne_w rails will be laid for a~1stance of 1 
tric will use its own interurban station. mile on each street. 
Two or three other lines are negotiat- Eastern Pennsylvania Railways, 
ing for the right to use the Toledo, Pottsville, Pa., replaced much new track 
Bowling Green & Southern freight sta- during 1921 and built a new siding at 
tion, and some lines may also want to Port Carbon. Some of the overhead 
enter the Toledo & Indiana station for trolley wire was also rei,laced. During 
their freight business. the year $399,719 was expended for im-

Holyoke (lllass.) Street Railway may provements and extensions to the prop­
have a joint waiting station with the erty. 
Boston & Maine Railroad. At a hear- Winona Interurban IlaiJway, War­
ing before the Holyoke Board of Public saw, Ind., operating from Goshen, Ind., 
Works on March 11 on a petition ~I) to Peru via Warsaw, is building a track 
abolish the Boston & Maine passenger connection with the Michigan division 
and freight stations at Smith's Ferry, of the Big Four railroad at New Paris, 
the feasibility of this plan was con- 6 miles south of Goshen. The an-ange­
sidered. A plan to establlsh physical ment will also afford connection with 
connection between the tracks of the the Wabash Railroad at that place. 
two companies at this point is also Steubenville, Ohio.-Plans for a loop 
under discussion. This would enable system for all traction lines in Steuben­
cars to be run from a nearby quarry ville have been mapped out by the city 
onto the Boston & Maine without board of control and safety and street 
transferring the loads. Several plans committees of Counci l. The idea is to 
to reduce the dangers arising from the route -all city lines on a loop embracing 
grade cross(ng were considered. Sixth, Adams, Third and Market Streets. 

Inter-City Terminal Railway Com­
pany, North Little Rock, Ark., will for­
mulate plans for laying tracks on the 
new Main Street bridge, which is being 
constructed to facilitate traffic between 
Little Rock and North little Rock. 
The proposed improvements will cost 
about $150,000. 

New York, N. Y.-The Transit Com­
mission is planning to build a subway 
from Long Island City to Borough Hall 
and to extend the Fourth A venue sub­
way to Staten Island. George lllc­
Aneny, chairman of the commission, 
recently made this announcement be­
fore the Brooklyn Chamber of Com­
merce. 

Shenango Valley Traction Company, 
Youngstown, Ohio, ,viii begin work on 
the double tracking of its line on 
Broadway, Farrell and South Dock 
Streets, Sharon. Where necessary, the 
present double-track section will be 
rebuilt so that there will be a continous 
double-track system. The rail used 
will be grooved ·girder. It will be laid 
on International twin steel ties. 

Public Service Railway, Newark, 
N. J., is preparing plans for extending 
its lines to the proposed bridge plaza 
at Camden, where a structure will be 
erected across the Delaware River. The 
railway is waiting to hear from the 
bridge engineers before deciding on a 
loop or othemvise at the bridge ap­
proach. 

Little Rock Railway & Electric Com­
pany, Little Rock, Ark., may be re­
quired to place its wires underground 
11t the foot of Broadway Street, so that 
the work of constructing the new 
bridge across the river at this point 
may not be interfered with, according 
to a recent City Council resolution. The 
work will cost about $7,000. 

Altoona & Logan Valley Electric Rail­
way, Altoona, Pa., will soon start work 
on double-tracking the Eighteenth 
Street line between Eleventh Avenue 
and a point between the culvert and 
Nineteenth Street. The officials have 
under consideration the matter of ex­
tending the Fairview line beyond Fourth 
Street on Twenty-Second Avenue. 

SaYannah Electric & Power Com­
pany, Savannah, Ga., has started the 
work of repaving West Broad Street. 
The track improvements recently re­
ferred to in the ELECTRIC RAILWAY 
JOURNAL include heavier rail on the 
Thunderbolt line from Nelson's switch 
to the Casino, heavier rail on Forty­
sixth Street and increased capacity of 
the Daffin Park line. 

Interstate- Publi.c Service Company, 
Indianapolis, Ind., is working out plans 
for an extension of the electric trans­
mission line from Salem to Campbells­
burg, 12 miles west. A small plant is 
in operation in Campbellsburg at the 
present time, affording only fourteen­
hour service, and business men are 
making every effort to obtain twenty­
four hour service. 

J\larshall (Tex.) Traction Company 
may extend its line to serve a new in­
dustrial district established near that 
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city and schools. The city wants the 
line extended ·west to the Darco p'.ant, 
then south around Wiley University, 
east to the Southside High School then 
north to join with the present terminus 
of the line on Fannin Street. The ex­
tension will make a belt around the city 
south of the Texas & Pacific Railway 
and will be more than a mile in length. 

Portland Railway, Light & Power 
Company, Portland, Ore., will make 
extensive repairs to its tracks in vari­
ous parts of the city during the com­
ing summer. Definite plans have not 
been made but the tracks on Haw­
thorne Avenue will probably be recon­
structed from East Water to East 
Twelfth Streets. In addition to its 
repair and reconstruction program, the 
railway company must participate in 
the costs of the improvement of Foster 
Road, East Twenty-eighth and Sixty­
second Avenue Southeast. 

Houston, Tex., John Henry Kirby of 
Houston, Tex., and other financiers are 
promoting a proposition to build an in­
terurban line from Houston to Seabrook 
11nd other resort towns on the coast near 
Houston. The matter has been placed 
before Mayor Holcombe and the City 
Commissioners of Houston and ap'plica­
tion has been made for a franchise over 
the streets of the city of Houston.. .The 
proposed line will be about 25 miles in 
length and will reach all the resort 
places along the shores of Trinity Bay 
between Houston and the gulf. 

Indiana Service Corporation, Fort 
Wayne, Ind., will co-operate with the 
Wabash, Ind., officials in repairing that 
portion of their car lines on the streets 
of Wabash. T-his includes the city car 
line and the interurban lines on West 
Market Street. General Manager 
Greenland was in Wabash recently to 
inspect with City Engineer Latchem 
the condition of the car lines. Mr. 
Greenland stated that the company 
would give its co-operation and send an 
engineer soon to make tentative plans 
for improvements needed. 

Des l\Ioines (Iowa) City Railway will 
make track extensions and im­
provements on two more lines 
this spring, according to F. C. 
Chambers, manager. On the Clark 
Street line a double track is to 
be put in from the point where the 
north line of Keosauqua Way intersects 
Twelfth Street, run north to School and 
west to Thirteenth Street. On the same 
line passing tracks are to be put in 
from Twenty-ninth Street to Thirty­
second Street on Clark. This will make 
a total of six blocks . of new track im­
provements on Clark. Passing tracks 
which now extend from Guthrie' to 
Arthur Avenues on the East Sixth and 
Ninth line will be extended on two 
blocks further to Morton Avenue. 

Springfield (l\Iass.) Street Railway 
through President Clark V. Wood re­
ports an agreement with the Hampden 
County (Mass.) commissioners to pay 
an annual rental fee of $10,125 for the 
privilege of laying its tracks across the 
new Connecticut River bridge. A hear-

ing has already been given by the City McConnell gained a reputation in the 
Council of Springfield on the com- early days with the United Steel Com­
pany's petition for location of tracks pany in producing the first vanadium 
approaching the new bridge. The com- steel in commercial quantities made in 
pany was very desirous of establishing America. His experience comprises ten 
a physical connection between its west years with the Carnegie Steel Company, 
and east side lines, so as to admit of three years with the Bethlehem Steel 
running cars across the bridge and Company, eleven years with the United 
thence to principal urban and inter- Steel Company (now the United Alloy 
urban routes, as deemed advisable, and Steel Corporation), one year with the 
it is said that this condition has been Central Steel Company, as consulting 
fulfilled. Cars, by this plan, would be metallurgist, and three years as vice­
looped around Court Square Extension president, in charge of alloy steel pro­
by way of Water Street. The cost of ductio11, with the Interstate Iron & Steel 
building the approaches to the bridge • Company. 
is estimated by the company at $300,- J. R. L. Glover, who has been con-
000. nected with the Bridgeport Brass Com-
tiliiiiili llliliiliiiilifiiiilii 1 

111111 11111111111 1111111111 111111111111 pany for the past six years, has been 
appointed sales engineer on brass and 
copper pipe and piping. He has first­
hand knowledge of the processes in­
volved in the making of sheet, tube, 
pipe and rod. He resigned his position 
with the Bridgeport Brass Company to 
enter the U. S. Air Service in France. 
After his return from the war he 
was given a position in the sales de­
partment of the company. He was 
soon given the title phono-electric en: 
gineer, a position which he created due 
to his effective promotion of the sale 
of phono-electric trolley wire, one of 
the best known products of the Bridge­
port Brass Company, which is used 
extensively for trolley construction at 
points of dense traffic or severe wear, 

Recent Incorporations 

Lafayette (Ind.) Street Railway has 
filed articles of incorporation with Ed 
Jackson, Secretary of State for In­
diana. The concern has taken over the 
local lines at Lafayette after sale under 
foreclosure. 

South Florida Traction Company, 
Miami, Fla., has been incorporated. The 
officers are G. E. l\Ierrick, president; F, 
King, vice-president, and I. M. Carr, 
secretary-treasurer. The line will 
operate south of Miami as far as Cocoa­
nut Grove and will include Homestead 
and West Palm Beach. 

™"" iiiiiiliilllllllll 111111111 """ 111111111111111 This position Mr. Glover held up to the 
time of his present advancement. 

Professional Notes 

Edwin F. Wendt, consulting engineer 
is now established in the practice of 
engineering in connection with valua­
tion, financing, consolidation, etc. His 
office is in the Union Trust Building, 
740 Fifteenth Street, N. W., Washing­
ton, D. C. 

Waddell & Son, Inc., New York City, 
consulting engineers for the Connecti­
cut State Highway Commission on the 
Washington Bridge over the Housatonic 
River, designed the special track and 
overhead coristruction on the bascule 
span described in the issue of April 8. 
The article simply says "that the bridge 
was built under the direction of engi­
neers of the State of Connecticut." 
Oiliilli liflii ilili iiiliili iii 11111 llllllliliilliilillilifiililil 

Trade Notes 

The Economy Electric Devices Com• 
pany, Chicago, has recently received 
orders from the Wheeling Traction 
Company for fifteen watt-hour meters; 
from the Poughkeepsie & Wappinger 
Falls Railway, for twenty-one meters; 
the Southern New York Power & Rail­
way Corporation for eleven meters, and 
from the Haagsche Tramweg Maats­
chappy, Holland, for twenty 1,200-volt 
watt-hour meters. 

The United AJloy Steel Corporation, 
Canton, Ohio, announces that John Mc­
Connell has again affiliated himself with 
the company in the capacity of vice­
president, in charge of operation. Mr. 

!111111111111 iliilllllililiii 111 llilfilliliiiili 

New Advertising Literature 

The Federal Porcelain Company, 
Carey, Ohio, has recently issued its 
new Catalog No. 2, covering its line of 
standard electrical porcelains. 

Dwight P. Robinson & Company, Inc., 
New York, N. Y., has begun the publi­
cation of a house organ entitled the 
News. Vol. 1, No. 1 is dated March, 
1922, and gives several items relating 
to the work being done by this company 
in various parts of the world. 

The Griscom-Russell Company, New 
York, N. Y., has just issued a new bul­
letin, No. 360, in reference to the ap­
plication of evaporators for the purifica• 
tion of boiler feed water by distillation. 
The booklet describes the use of Reilly 
evaporators in the power plant for the 
elimination of scale, blow down, prim­
ing, etc. 

The Galena Signal Oil Company, 
Franklin, Pa., has issued a booklet giv­
ing an alphabetical list of equipment 
parts for rolling stock, power plants, 
shops, etc., together with the particular 
lubricant recommended for each part. 
This gives in compact form the com­
pany's complete line of oils and greases 
for shop machinery and other railway 
equipment and will be of service as a 
convenient guide to the selection of the 
particular oil or grease that the expe­
rience of the company has proved th 
best and most economical for the pur­
pose. 
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PEACOCK PROPOSES 
''trial by jury'' 

Let the Motormen Test Them 
,. 

Isn't this the fairest, the surest, the most satisfactory 
way to find out what hand brakes you need for your 
cars. It will cost you little or nothing to install a set 
of each type of brakes on cars of similar type and 
weight and make some actual tests. A jury of a dozen 
of your experienced motormen will return a verdict on 
which you can rely. 

PEACOCK · BRAKES 
- .The Choice by Theory and by .Test 

There is a certain eastern company which made some 
tests of hand brakes along these lines. Their technical 
men approved the theories of Peacock Brake design, 
bu.t their hard-headed operating men had to be shown. 
They tried them on big cars and little cars, on light and 
on loaded ones, on dry rail and on slippery track. And 
Peacock Brakes did the slzo'l!)ing. 

Today this Company specifies Peacock Brakes for all 
its cars and it has every kind from safeties to seventy­
tonners. 

In fairness to us, in fairness to the public safety, rn 
fairness to yourself, make the tests. 

We will gladly furniah aet of Peacock 
Brake• for teat purpoaea, will help you 
i,natall thf:m, and ani•t at the trial• ii 
deaired-Write w today. 

NATIONAL BRAKE COMP ANY 
890 Ellicott Square, Buffalo, N. Y. 
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tor~, :!Gacon ~ Wavis 
;3nccrpornte~ 

Business Established 1894 
PHILADELPIDA NEW YORK BAN FRANCISCO 

DETAILED EXAMINATIONS BY EXPERTS 
BeportJ for Ftn■nctns co,erlns V■lu■tton, TumoTer. Costa, Resern1, Batet. 

UTILITIES INDUSTRIALS SfilPPINO 

STONE & WEBSTER 
Incorporated 

EXAMINATIONS REPORTS APPRAISALS 
ON 

INDUSTRIAL AND PUBLIC SERVICE PROPERTIES 

NEW YORK BOSTON CHICAGO 

SANDERSON & PORTER 
ENGINEERS 

REPORTS, DESIGNS, CONSTRUCTION, MANAGEMENT 
HYDRO-ELECTRIC DEVELOPMENTS 

RAILWAY, LIGHT and POWER PROPEATIES 
CHICAGO NEW YORK SAN F'RANCISCO 

TI-IE ARNOLD COMPANY 
ENGINEERS-CONSTRUCTOftS 

ELECTRICAL-CIVIL-MECIMNICAL 
105 South La Sall• Street 

CHICAGO 

ALBERT S. RICHEY 
•EI-.ECTRIC RAILWAY ENGINEER 

WORCESTER POLYTECHNIC INSTITUTE 

WORCESTER, MASSACHUSETTS 

WALTER JACKSON 
Consultant 

FARES, BUSES. MOTOR TRUCKS 
More revenue from more riders 

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

C. E. SMITH & CO. 
Con1JUlting £nginc,era 

2065-75 Railway Exchange Bldg., St. Louia, Mo. 
Chlc:a&'o , Kanau City 

lnveatigationa, Appraisals, Expert Teatimony, Bridge 
and Structural Work, El~trification, Grade Crouing 

EUmination, Foundations,· Power Planta · 

HEMPHlLL & WELLS 
CONSULTING ENGINEERS 

Gardner F. Wells John F. LaY11g Albert W. Hemphill 
APPRAISALS 

INVESTIGATIONS COVERING . 
Reorcanization Manaiement Operation Cealtr'INdm 

43 Cedar Street, New York City 

THE J. G. WHITE 
ENGINEERING CORPORATION 

Engineera-Constructora 
lnduatrial Plants, Buildings, Steam Power Plante, Water 

Powera, Gae Plante, Steam and Electric Railroad•. 
Tranamlulon Syatema 

43 Exchan,ge Place, New York 

JOHN A. BEELER 
OPERATING. TRAFFIC AND RATE INVE.STICATIONS 

SCHEDULE.5-CX)NSTRUCTION-V ALUATIONS 
OPERATION-MANAGEMENT 

52 VANDERBILT AVE., NEW YORK 

ENGELHARDT W. HOLST 
Coneulting Engineer 

Appraisals, Reports, Rates, SerTice lm,eatiration, 
Studies on Financial and Physical Rehabilitation 

Reorganization, Operation, Manarement 

683 Atlantic Ave., Boston, Mus. 

ROBERT M. FEUSTEL 
CONSULTING ENGINEER 

Rate, Traffic and Reor1ranization 
lnveati1ratiom 

Fort Wayn-. Indiana 

KELLY, COOKE & COMPANY 

1.- BJlOADWAY 
NEW YO~ 

Engineers 

4.24 CHESTNUT SnuT 
PHlLADEl.l'HIA 

Parsons, Klapp, Brinckerhoff & Douglas 
WJL BAJICL4"( PAUeKI B. x. •MEfu•n 
•'OGmta ltLAPP W. J. DOU LAS 

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

CLll:VELAND 
743 Ban- Bid&. 

Appraisals and Reports 
NEW Y0alt 
M Pine 8t. 

@ DAY & ZIMMERMANN. INc. 
ENGINJEE.RS, 

'D.eJiJ/n, Con,1truction 
'R.,eporfJ', tfaluafionf, 'Management 

NEW YOR.K PHlLADELPH IA CHICAGO 

JAMES E. ALLISON & CO. 
Consulting Engineers 

Specializing in Utility Rate Cues and 
Reports to Bankers and lnve1ton 

1017 Olive St., St. Louis, Mo. 
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•1 □ 
I AMERICAN BRIDGE COMPANY 

HUDSON TERMINAL, 30 CHURCH STREET, NEW YORK 

Manufacturers of Steel Structures of all classes, particularly 

BRIDGES AND BUILDINGS 

Sales Offices: 

NEW YORK. N. Y .... . 30 Church Street St. Louis, Mo ... Liberty Central Trust Bldg. 
Philadelphia, Pa .. ..... . Widener Building Denver, Colo .... First National Bank Bldg. 
Boston, Mass . ....... . 120 Franklin Street Salt Lake City. Utah . . Walker Bank Building 
Baltimore, Md . ...... Continental Building Duluth. Minn ........... Wolvin Buflding 
PITTSBURGH. PA ....... Frick Building Minneapolis. Minn ... 7th Ave. & 2dSt., S.E. 
Buffalo, N. Y . .... Marine National Bank 

Pacific Coast Representative: Cincinnati, Ohio .... Union Trust Building 
Atlanta, Ga . ....... ..... Candler Building U.S. Steel Products Co., Pacific Coast Dept. 

' Cleveland, Ohio ......... Guardian Building San Francisco, Cal .. ....... Rialto Building 
Detroit, Mich ... Beecher Ave. & M. C. R. R. Portland, Ore .. .......... . Selling Building 

I 
CHICAGO. ILL .. . 208 South La Salle Street Seattle, Wash .. . 4th Ave. So., Cor. Conn. St. 

Export Rcprcscnlatioe: United Stales Steel Products Co .• 30 Church St., N. Y. 

• . 
ri C ■ 

-

B. A. lleceman, Jr., Pruldent 

' I Byllesby Chari., C. Culle, J'lnt Vic• Pre1ldent W. C. Llneoln, .1,1,,. Salea 
lluold A. 1le,om1n, Vlee-Prea, and Enclneutnc 

Treas. P'ffll C. J. Dell, Becrotar7 
Engineering & Management National Railway Appliance Co. 

Corporation · 50 East 42nd St., New York City 
208 S. La Salle Street," Chicago e....,man-CaaUe Oorporatlon National Rallwa,. AppllanH Oo, 

New York Tacoma 343 So. Dearborn St., Chlcaro. Ill. M'lln•"" Bldr .. Waahinrton, D. C. 
National RallW&T Appliance Co. 

100 Bo;vlstoo St.reet, Boston, lllaH. 

SANGSTER & MATTHEWS 
RAILWAY SUPPLIES 

Tool Steel Gear& an4 Plnlooa Drew Line Material and Rallwa:v 

C onsultint Accountants"' Andffl0D Slack AdJostere Specialties 
Oeneoco Paint Olio llartmao Centerior ~olee PlatH 

VaJ11attoa an4 Bate 8peela1Jata Dunham ffopptt Door De-<·lce t :conom,. l'owtt Savin,: Meten 
iFeaolble Drop Drake Stall'• II & W Electrle Heater• 

Deprecialloo Coooolldatioo, Rate Schedule• Flaxllnum Inmlatton Oarland \"entllatora 
Repor1e to Bankent An,:lo-Am,rlcan V a e n I • h e s , Pllt 8and..-1 

2S ·Broadway, NEW YORK , l'alob, . .Eoamw, Surfacer,, National 8afet3' Car EQalpmeol 
• ·Shop Cleaner. Oo.'• Ono-1\lan Safety Care 

134 South LaSalle Street, CHICAGO Johnson Fare Boxes Central F,qnlpmenl ComptanJ"'• 
Perr:, Side Beorlngs llan4 Hold• 

-

1' ENGEL & HEVENOR 
,- Incorporated 

' PETER WITT TRACK 
£neineer--Con•tractora-M"lntenonce UTILITY CONSULTANT Appro/11111-V «laotlon-Rehobllilatlon 

Stum an4 Eli:ctrlc Rallroa41 · 456 Leader-New• Bldg., Cleveland, O. 
Estimate• 

220 BROADWAY, NEW YORK 

THE P. EDWARD WISH SERVICE 
The Most Successful Men in the Electric Railway lo· IO Church St. Street Roilwoy /napection 131 State St. 

NEW YORK DETECTIVES BOSTON dusrry read the 

... -----------------, ELECTRIC RAILWAY JOURNAL 

_J_ 

When wrltlnr the adverther for Information or 
priu1, a mention of the Electric Railway 

Journal would be appreciated. 
Every Week 
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linework 

Figure your line renewals now and 
start getting quotations on materials. COLUMBIA 
Columbia Ears are made according to 
well-tested designs. Only fresh metals, 
correctly alloyed for maximum dura- , 
biHty, are used. 

Trolley- Splicing-Feeder 
Our prices are in· line and deliveries 
prompt. EARS 

The Columbia Machine Works & Malleable Iron Co. 
Atlantic Ave. and Chestnut St., Brooklyn, N. Y. 

A. A. CREEN, Sales Mgr., Brooklyn, N. Y. 

ERNEST KELLER, Brooklyn, N. Y. 

E. ALLISON THORNWELL, 1026-7 Atlanta Trust 
Bldg., Atlanta, Ca. 

J. L. WHITTAKER, 141 Milk St., Boaton, MaH. 
F. F. BODLER, 903 Monadnock Bldg., San 

Francisco, Calif. 
W. McK. WHITE, 343 South Dearborn St., 

Chicago, Ill. 
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One H undred New One-Man Double-Truck Milwaukee Cars 

In Milwaukee-
where they build fine new cars and reconstruct old 
ones in their own well-equipped shops they use 

Head linings 
and 

Curtains 

THEPANTASOTECOMPANY 
11 Broadway, 

New York 
Peoples Gas Bldg., 

Chicago, 111. 
751 Monadnock Bldg., 

San Francisco 

23 



24 ELECTRIC RAILWAY JOURNAL April 22, 1922 

~~Broadcasting'' to Industry 
McGRAW-HILL publications provide a 
service to industry which is similar in 
several respects to radio broadcasting­
the newest scientific development to 
attract widespread popular attention. 

EACH GROUP is "attuned ", by reason 
of its demand for authoritative informa­
tion, to receive the "program" which is 
provided to meet its specialized needs. 

EACH PUBLICATION is, in effect, a 
broadcasting station with its "wave 
length" adjusted to serve, not the enter­
tainment-loving public, but a selected 
inqustrial group with common problems 
and interests. 

THOUSANDS of industr.al executi·✓es 
are depending upon these publications to 
guide them in this period of business 
recuperation. 

IF YOU do not already have a "receiv­
ing set" for the McGraw-Hill service to 
your industry, fill out the coupon at once. 

McGraw-Hill Publications: 
American Machinist 

Serves the men res:ionslble for results 
wherever any kind of machinery ls made 
or used. The recognized clearing house of 
the better ways of doing things in the 
machine shop, of the new ideas In machin­
ery and of the most approved methods In 
shop managen•ent. $5.00 per year. 
Bus Transportation 

A transportation englneerini: and busi­
ness paper of the passenger bus industry­
including automotive buses, tracklens trol­
leys and any other self-propelled buses. It 
covers ma na gerial. organization, oper a ting 
and maintena nce problems. complete news 
of the industry and details of equipment. 
$2.00 per year. 
Chemical and l\fetallurgical Engineering 

Exponent of the fundamental engineering 
Principles on w}l.ich the chemical, m etal­
lurgical and allled Industries are based. 
The scope of Its editorials a nd articles may 
be summarized as the engineering, tech­
nology and economics of those Industries. 
$5.00 per year. 
Coal Age 

Devoted to the mining and marketing of 
coal. Presents new methods. new equip­
ment. new construction , current news, pro-

•• ductlon statistics and market da ta. $3.00 
•••• per year. 

•••• Electrical l\lerchandising 
•••• The monthly magazine of the electrical 

~ •• trade. It gathers from the field new sellln i: 
-1: ••• ideas and effective commercial and flnan-
O~ •••• cial methods and disseminates these facts 
~ Ot· •••• a mong those who sell, manage and finance 

_.. ~h ✓o.,,, •••• electrical appliances. equ ipment, supplies 
"';', •✓ -1 ·< -0 •• or serYlce. $2.00 per year. 

t'q~ '°c, ~ •••• Electric Railway Journal . ~ 'Z>t ••• 
~- (',. • •• The engineering and business newspaper 

./' '")~ "6t ~ ~ •••• of the electric railway Industry. It thor-
~...... ">1c, Q \Sl C',... •••• oughly covers corporate policies, construe-

'- ·•✓ .;, 't "".o •• tion, managerial, operating and malnte-··-.... '°<b-... ,r.;, ·• 4 '<It., •••• nance methods, legal a.nd financial news. 
• · ◊c- ">) C'11, -.t~ ••• equipment and supplies and all phases of 

-1,> ··•.. ~4.,. :0/c, ~ ~7✓~ ••• public relations. $4 .00 per year. 
"'~... ·•... ~ . "o.o 0.-~ 0. ••••• Electrical World 

~.,. ·:-,-••••• •••••• •••••••••• ✓•❖<"c,_..~ ~ Or ()~ q, ~ ••••••• £i~:se11:i\~r~aetl~;t~~t tt~t~;N~: 
,.~.; ·•••• <"<' ••••• C' ••• ties ot the central station. the 

~ >i:. •··... -.. q✓• •••• • ••• industrial electrical engineer 
····-.•••••..... ❖_ ~~✓-:······. . . •••••!,nd on the scientific, manu-

factur!ng and commercial fields of elec­
tricit}'. $5.00 per year. 

Electrica 1 Review 
and Industrial Engineer 
Devoted to the problems of electric ope,·• 

atlon and maintenance In mills and fac­
t<>rics, particularly from the standpoint of 
the man responsible for the proper inspec­
tion, operation and maintenance of electri­
cal equipment. $2.00 per year. 

Engineering and l\lining Journal-Press 
Recogn ized as the standard authority <>n 

metal mining, mllllng. refining and on the 
minera l industries. Reports on methods. 
processes and improved equipment used In 
the leading mines. mills and smelter,;. 
Gives authoritative summaries of market 
conditions and prices. $4.00 per year. 

Engineering News-Record 
Records the Intimate technical details 

concerning notable operations. keeps its 
readers abreast or current engineering and 
construction practice, and reports promptly 
and accurately the civil englneerlnl! and 
construction news of the day. $5.00 per 
year. 

lngenieria Internacional 
Presents the latest Information on the 

current achievements, practices, equipment 
and apparatus of the five major branches 
of engineering In all parts ot the world, 
with special reference to their application 
and use In the Spanlsh-reanlng countries. 
$5.00 per year. (Printed in Spanish.) 

Journal of Electricity 
and Western Industry 
Reports Western events. advocatlni; 

economy, efficiency and convenience or elec­
tric power for all Industries of the West. 
manufacturing. agricultural. mining, mer­
chandising and home-building. $2.50 per 
year. 

Power 
It reports every phase of the pr<>grei;s in 

the generation and transmission within thP 
power plant-including steam. oil, gas and 
water-power prime movers. and electrical 
refrigerating ventilating, pump and elP­
Yator auxiliary equipment. $3.00 per year. 

C'~., ........ ·• ••• 

................. 0~ ···, .. ·····===========;;;.....;;;;;;...;....;;._.:-=-;;..:;-;;;;-;;;-.. ==========~ ·•. ·•... ·• .. 
. ······ ....•.. '·. .. ····... ·,... ·• .. 

'· .. ··.......... ·•··••.. ·•... ·• .. 
··•. '· .. ··.. .., .. , ·• .. 

··..•. ··...... ·• .... 
··· ................ ::· ........... ::~·-.. ,.... ··• ......•. 
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Griffin Wheel 
Company 

McCormick Building 
Chicago, Ill. 

GRIFFIN F. c~ S. WHEELS 

Chica~o 

For Street and Interurban Railways 

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

Detroit 
Denver 

FOUNDRIES: 

Boston 
Kansas City 

Council Bluffs 

St. Paul 
Los Anieles 

RATTAN SEATS 
for cars or buses 

Whether for new work or for rehabilitating old, St. 
Louis Quality Rattan wiJ.I make a more attractive appear­
ance and a more durable job. 
All imported stock, inspected to eliminate imperfections. 
Will be cut to your own specifications before shipment. 

Look at thi, illuatration-then aend For aample 

St. Louis Car-Company 
St. Louis, Mo. 

Tacoma 

25 
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the new, improve 
Croft Handbook 

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

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

Practical auggeetiona for locating and correctloar 
both motor and arenerator troubles-
Clear directions for proper lnatallatlon and open.­
tion of motor• and generatora-
Explanatlona of fundamentale of practical elec­
tricity-Helpful data on tranalormers-
AII tbe detail• tbe practical man needa on wlrlnar 
for light and power. 

All these topics and many more are covered in the 
new revised 

Second Edition 

American Electricians' 
Handbook 
By Terrell Croft 

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

This book has become world famous. 47,000 practical 
electrical workers know and respect this great electrical 
guide. 

Now there is a new edition-a careful, thorough revi~ion. 
One hundred pages of new material have been added. 
Several entire divisions have been completely rewritten 
and reset. All the data have been brought into accord­
ance with the 1920 National Electrical Code requircmcntl, 

You can examine this great pocket book on practical 
electricity for ten day11 free. See below. 

You may 8"nd me on 10 days' nr,proval Croft'• Amerkan El 
clans• Handbook nl'w Second Edit on, U.00 net, postpaid. I 
to remit for the book or return It postpaid within 10 da,a 
receipt . 

• . • • I am a regular subscriber to El(l('trical Merchandlslnr. 

Si1r11ed ••.•••••••••••••• , •••• , •• , , , •••••••• , ••••••• , •••• 
(Please print) 

A<ldreso ...••...•..•.• , •••...•••...••.. , , . , , . , , . • .• ,, • • •• 

Official Posi Hon ..••..•.•••.••.••••••.••••••.••••.•••• • , • • 

Name ot Company .....•.•••.•..•••••.••....•.•••••••• ••• 

(Book sent on approval to retail purchasers In the U • .s .• 
Canada only.) F,,. 

~-----------------------------------·-
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Allis-Chalmers Steam 
Turbines 

For Fuel Economy 

J 

4000 Kw. max, 80</o P. F. 3600 r.p.m. Allis-Chalmers Steam 
Turbine and Alternator Unit with direct connected Exciter 

installed in a western power plant. 

In the design of Allis-Chalmers Steam Tur­
nes efficiency and reliability are the principal 
atures receiving attention. 

High efficiency under test conditions is an 
hievement to be proud of, but real economy can 

measured only by sustained efficiency over 
ng periods of operation. 

Allis-Chalmers Turbines are known above all 
hers for sustained efficiency throughout years 
constant operation. 

A.-C. PRODUCTS 
Air Brakes 
Air Compressors 
Cement lllaehlnery 
Condensers 
Crushing lllaehlnery 
Electrleal :.\foehlnery 
Electric Hoists 
Farm Troetors 
Flour :.\1111 Maeblnery 
}'orgings 
GAs En,:lnes 
llydronllc Turbines 

:.\letallorgienl :.\laehlnery 
:.\lining lllaehlnery 
Oil Engines 
Perforated lletals 
Pumping l\laehlnery 
Reciproeatlog Pomps 
Saw MIii lllaehloery 
St..am Engines 
St..am Rolsts 
Steam Turbines 
Timber Treating nnd 

l'rpservlng l\loehlnery 

Ll~/-CHALMER/ 
anuf acturing Company 

Milwaukee, Wis., U. S. A. 
District O/fi.ces in All Leading Cities. 

Fit, I Fit. 2 Fit. 3 Fig. 4 Flt. S 

Nuttall's New Process 
of Drop Forging 

Motor Pinion Blanks 
The illustrations above show the various 
steps in forging Nuttall special drop­
forged motor.pinion blanks. 

Figure 1-Section cut from square 
rolled billet. 

Figure 2-Billet upset and rounded. 

Figure 3-Blank rough forged-first 
forming operation in re­
taining die. 

Figure 4- Blank finish forged-sec­
ond forming operation in 
retaining die. 

Figure 5-· Blank sized and trimmed 
- ready for machining. 

Result- Improved Basic Material. 
This process produces a basic material 
with close-grained interwoven fibres-free 
from the type of forging Row lines com­
mon in rolled bars. 

This basic material, when subjected to the 
Nuttall BP heat treatment, has toughness 
and ductility to withstand shocks and 
strains, and hardness to resist wear-an 
ideal combination for railway motor 
service. 

R.DNUTTALL COMPANY 
PITTSBURGH ._PENNSYLVANIA 

All Weotlnzhouoe Electric & Mfs. Co, 
Dlotrlct Officea are Salee R•p.reaentatlveo 
In the United State, for the Nuttall Elec­
tric Railway end Mine Haulea• Producto. 
In Cenada1 Lrm•n Tube & Supply Co,, 
Ltd,, Montree and Toronto, 

27 
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USE 
THE 

DOSSERT 
Three-Way 

SOLDER LESS 
CONNECTOR 

Better conductivity at the joint than in the 
wire itself, is a condition you always have 
with any of the Dossert connectors. 

-all due to the Dossert principle-the tapered 
sleeve. 

The Donert 15th Year Book •hows Y,OU the 
economy these connector• give you. 

FREE 

Dossert & Co. 
242 'West 41•t St. 
New York, N. Y. 

:=-i11111111111 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111mnMIIIJIIIIIIJlllr: 

~JIIJIIIIIIIIUUIIIJllllllllllllllllllllllllllllUllllIWJJUllllWllllllllllUIIIIJllllJUlllllUUIJIIJIIIIJIIWWIIWJIJIIJJJlllllllllllll~ 

=-
: •• ;:.

1 Atf~/ff}tff!A =====!= 
Ill JY.J¼shington St.,Chicago 

,"',111111111111111111111111111111111111111n111111m1111nm11nm11111111111111n1m1111111111111111111111111111111111111111111111111111111111111111111111111&c 

'====_ ....... FL·ooo .... ··crrv .... ·-1=_;~ 

Rail Bonds and Trolley Line Specialties " 

~ Flood City Mfg. Co., Johnstown, Pa. I 
~1111111111111111111111111111h111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i r .. -.... -......... -... -... -.... -............. -.................. -.... -.... ~~~-.. 1 

= JOHN A. ROEBLING'S SONS CO., Trenton, N. J. = 
i11111111111111111111111111111111111111111111111111111111111111111111111111un111111111111111111111111111m1111111111111111111111111111111111111111111111111111111~ 

111111111111111111111111111111111111111111111111111111111111111111111111111111 11111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

t .. :.~~.::~~~~i~l~f ~:::::: ..... J 

~111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

~ ELRECO TUBULAR POLES I 
I I 
~ ii 

~ I 
= = 
~ I 
E i 
~ THC "'W!Rlt LOt;;K'-' ' I TIit CHA~,.CRCD JOINT I 
~ I 
= COMBINE i 

Lowest Cost 
Least Maintenance. 

Lightest Weight I 
Greatest Adaptability 1 

Catalog complete with englneerinl:" data sent on request ; 

ELECTRIC RAILWAY EQUIPMENT co. I 
CINCINNATI, OHIO j-

New York City. 30 Church Street 
r 'lllllllllllllllflllllllllllllllllllllll\llJllllllllllllllllllllllll•lll'lllllllllflllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllt 

BARE COPPER WIRE AND CABLE 

TROLLEY WIRE 

WEATHERPROOF WIRE 

Re1. U. S. Pat, omce 
Galvanized Iron and Steel 

Wire and Strand 

Incandescent Lamp Cord 

AND CABLE 

PAPER INS 
UNDERGROU 

MAGNE 

• 

Botton. 176 Federal: Chlcaro, 112 W. Adam,: Cincinnati. Trsetlon Bide: 

AMERICAN ELECTRICAL 
PHILLIPSDALE, R. I. 

New York. 233 B'wa:r: San Franclaeo. 612 Howard: Seattle. 109 ht AYe. So. 

;"1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m1111""""" 

IIIHIIIIUJIUWIIJIIIJIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIJIIIIIIIIIJIIIITIIIIIIIIIJIIUIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIJIIIIIIPIIIIIIIIIIJIIIIHI 

; cs, U. S. Electric Contact Signals I . _i<j! for 
Single-t~ack block-signal protection 
Double-track spacing and clearanca slpah 
Protection at Intersections with wyes 
Proceed signals in atreet reconstruction work 

~e= · United States Electric Signal Co ... 
c West Newton, Maas. 

~nn111111111111111111111111111111m11111111111111111111111u1111111111111111111111111111111111111111111111111111111111111111111n111111m11 

l=====_ ......... ~~~;:;.;~~!; ... ~ .............. M .... ~ .... ·-· 

'NACHOD SIGNAL COMPANY, INC. 
LOUISVILLE, KY. 

5111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n1m11 

l1111111111111111111111:.imm11111111111111111111111n1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n1 

I Au~t!~~~ials 
I Charles N. Wood Co., Boston 
~IIIJlllllllllllllllllUIIIIIIIIUIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIUIIITIIIIIIIIJlllflllllllllllllllUllllll!llllllllllflllHllllllllllllllttttt""""' 

:.i11111111111111111111111111111u11111111111111111111111111111111111111111111111111111111111111m11111111111111111111111111111111111111111111111111111 

~ AETNA INSULATION LINE MATERIAL 
~ Third Rail Insulators, Trolley Bases, HS11>s and Wheels, Bronze and 
~ Malleable Iron Fron, Crossin~•- SecUon Insulators, Section Switcbea. 

§ ® Alberl & J. M. Anderton Mfg. Co. ¼ 
§ - 289-93 A Street. Boston, Mass. _ _ 
~ -'\., 'i Established 1877 
§ ~,._,..... Branche&--New York, 135 B'way. 
§ Philadelpbla.420 Real EstateTrust Bldir. Chlcairo.105 So.DearboruSt, 
§ London, E. C. 4, 38-39 U1>1>er Thames St, 
!11runuu1111111n111111u1111111111111111111111m1111111111111mn111111111111111111111111u111111111111111111111111111111111111111111nn---• 
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24 f~et of 

J\CME" SNES.TABLE) 
,<...TONCAN> 

CORRUGAT!DMETALWLVERTS 
A full circle corrugated culvert 24 
feet long requires seve ral men to 
handle it. 

A 24-foot "ACME" (Nestable) 
Corrugated Culvert as shown above 
can be handled by one man. Which 
do you think would decrease your 
maintenance costs the most? 

W rile /or Booklet M -21 . 

II.N1111111mt1111111111111111111111111111111111111111111111111111111111111111111111111111u111111111111 111111111m1111111111111111111111m1111111111111111111~ 

r.lHHHlll1ll1llllllttllllllllllllllllllllllllllllllllllltlllllfl1IIHllllllltlllll1IIIIIJIHtlllllllll'H11 111111111111111111l1111111lllltllllltlllllll"j 

; R~CKWOR ~ 
I n WHARTON Superior-Desi~n I 
i q, onstruction~ i 
i o-- § 

i F'oRGINGS GAsCvLINDERS ~ 
i DIIOP, HAMMEii SEAM'-l:SS §_~ 

i!: AND PIIIESS STEIE'-

Ri~~;~;t:.• I 
EL IN :rRACKWO i 

.... 111,muH111111n1111111111111111111111111111111111111111111111111111111111111111111111 11111111 11111111111111 1111111111 111111111 11111 11111mu m111111 ,F. p,n111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 1111111111111111111111111111111111u111'i 

ranamisaion Line and Special Crossing I I Structures, Catenary Bridges I 
WRITE FOR OUR NEW DESCRIPTIVE CATALOG I 

ARCHBOLD-BRADY co. I 
Enaineen and Contractors SYRACUSE, N. Y. i 

dllllMltlHIHIHHIIIIIIIIHHlllllllllllltlllltllllllllllllllUIIUIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIUlllllflfll~ 

~•11111,1,111111111111111111111111111111111111111111111m1m1111111111t1fltffllHIIUIIIHHIHIIIIIHllltlltllllltlttHn11111111111111111111111111mrmr111~ 

I Amei-ican I 
Rail Bonds 1 

CROWN 
UNITED ST A TES 
TWIN TERMINAL 
SOLDERED 
TRIPLEX 

Arc Weld and Flame Weld 

Send f•r new 
Rtril Bond bool 

I 
I 
I 

American Steel & Wire i 
CHICAGO C g 
NEW YORK ompany i 

~ llll lllll lllllllllllJl lllllllllllHIIIIIHUll11JlllllHIIIIIIIIIIIIIIIII II IIIIIIIIIIIIIIIIIIIIIHIIIIUIIIIIIIUIIIIII IIIIIIIHIIIIUIIIIIIIIIIIIUHUUIUIUU: 

r .. ~ .. ::~~~~?c:~l 
I .... FFICIENT I 
l THE £~!!~.L~~M~!>EM~ co. i 
ii ~~~~w j 
~,n,1111111111,111,1111111,,111,1111 ,1 n1111111 ,,u111uu,111 ,111u11111 1111111111,111111111111111111111 uu11111 nun1111111111111,111uu1111111111111111um,J 

~1111111111111111111111111111111ru11111111111111111111111 11111 11111111111111111111111111111111111111111111111111111111 n1111111111111111111111111111111111111111119 
= = 
~ NASHVILLE TIE COMP ANY i ! Cross Tics : \Vhitc Oa k, Chestnut, and Treated Tics. I 
;: Oak Switch Tics. ii 
j Prompt shipment fro m our o<t,·n stocks. · f 
~ Headquarters-Nashville, Tenn. ~ 
i ~ = A. D. Andrews, Trrre Haute, Ind., Representative. ii 

~llltllll1111HIIUIIIUIIIIIIHlll11tllllllllltlllllllllllllllll ll lt1Hlltlll1Ulllllll l l l flll lllflllllf11ftlllllllfltll111111111111UIJIIIIIIIIIIUIIIIIIIIIIIIU;. 

!lllllllllllllllllllllllllllllllllllllllllllltllllllllllllllllll lllUllllllllltllllltllllltlllllllllllllllffflHIIHIUIHIIUIIIIHIIIUllfttllllMltltlllflllltlr 

"...-.TANDAR ...... I 
,; 

Wires, Cables, Cable Accessories i 
Superior quality, economical prices i! 
Standard Undr rground C, ble Co. ~ 
Boaton Phlla d elphla P ittsburg h Detroit = 
Naw York Wash ln 3ton Chica go St. Lou l1 l! 

= Ill••· San Franclaco ..11111•• i 
iilllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllNIIIIIIUUIHIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIHlllllltltlllllllltllllllJIIIHlllll)IIIIIIIIIIJ.; 
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I THE INDIANAPOLIS SWITCH & FROG Co., SPRINGFIELD, 0Hm l 
I===_-- Indianapolis Economy Products That Make Dollars "Grow" I 

lndianapalis Solid Manganese: Indianapolis Welding Plates: 
Frogs. Crossings. Mates and Tongue-switches. Super-quality Eliminate "Joints" and "Bonds" In Street Track. Higher in 

§=== material. Par-excellent designs. Gives maoy llvee to one. of Strength and Conductivity than the unbroken Rall. Installed I 
ordinary cooatruction. and when worn down. CAN BE RE- according to inatructiona. have proven THOROUOHLY DEPEND-
STORED hy INDIANAPOLIS WELDING. ABLE. during 10 YEARS. of "Time and Usage" TEST. Ex-

§ Indianapolis Electric Welder: ~n~;;~~o~e:111~'lri.8TiJ'f~~~ i'tiJgi~~~\~S. Recognized I 
===~ Efficient. Rapid. ECONOMICAL. Durable. Price. $2.00 (per Indianapolis Welding Supplies: 11

1" 
day for three hundred daya) thoroughly dependable every day CABLES. HELMETS. LENSES. CARBONS. 

§===::: !j.11;fJ. year. upkeep about 75 cents per month. LA,S'.r A LU'E 1 __ 
Turntables: 

Indianapolis Welding Steel: Ball-bearing. for ash-pita. •storage yards. etc. 

§ Fluxated heat treated Metal Electrodes. Insure Uniform De- Indianapolis "Economy" Products J 
§ pendable Welds that are from 75 per cent to 100 per cent more 
§ efficient. than the "MELT." from thn aame High Grade basic are Pre-eminently "Money Savers." YES-"Money Makers" for = stock. untreated. Electric Ra1lwaye. 

iummm11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111mu 

r1111IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIJIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIH I THE BABCOCK & WILCOX COMPANY 
85 LIBERTY STREET, NEW YORK 

Builders since 1868 of Makers of Steam Superheaters 
Wat er Tube Bo i1 er s since 1898 and of Chain Grate 
of contii:iuing reliability S t o k e rs s in c e 18 9 3 

I 
I 
I 
§ 

BRANCH OFFICES 

BOSTON. 49 Federal Street 
PHILADELPHIA. North American Building 
PITTSBURGH. Farmers Depasit Bank Buildina­
CLEVELAND. Guardian Building 
CHICAGO. l\farquett" Building 
CINCINNATI. Traction Building 
ATLANTA. Candler Building 
TucsoN. ARIZ., 21 So. Stone Avenue 
FORT WORTH. Tax .• Flatiron Building 
HONOLULU, H. T .• Castle & Cooke Buildina-

WORKS 

Bayonne. N.J. 
Barberton, Ohio 

BRANCH OFFICES 

DETROIT. Ford Building 
NEW ORLEANS. 521-5 Baronne Stred 
HOUSTON. TEXAS. Southern Pacific Building 
DENVER. 435 Seventeenth Street 
SALT l,AKE CITY. 705-6 Kearns Building 
SAN FRANCISCO. Sheldon Building 
I,os ANGELES. 404-6 Central Building 
SEATTLE. I,. C. Smith Building 
HAVANA. CUBA. Calle de Aguiar 104 
SAN JUAN. PoRTO RICO. Royal Bank Buildina-

i111111111111111111111111111111111111111111111111111111111111111111111111rm111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n111111111 
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I BARBOUR-STOCKWELL co. ,_-
§ 205 Broadway, Cambridceport, Mau. 
~ E1tabli1bed 1858 ~ 

I Special w :t;:str:~ Railways I 
Frogs, Crossings, Switches and Mates 

Turnouta and Cross Connection.a 
Kerwin Portable Crosaovera 

Balkwill Articulated Caat Manl'aneae Cro11iq1 

.11111111111111111u111111111un1111111111111111111111111111111111111111111111u11111111111111111111111111111111111111111111111111111111111111111111111111111111111r. 

!IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII'!: 

~ . ~ 

I High-G~i:k Track I 
SWITCHES-MATES-FROGS-CROSS! 

COMPLETE LAYOUTS 
IMPROVED ANTI-KICK BIG-HEEL SWIT 

HARD CENTER AND MANGANESE 
CONSTRUCTION 

I New YorkJ;!~:~.t.~~ossing Co. I 
~11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u11111111111111mu1111111u11111111111111111111111111111F. 

illlllllllltlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllhd.li;1111 ... 111., .. , .. 111m111.11 ... 1o1111111111111111111u1111111111111111 

SPECIALISTS 

I 
I 
~ 

m the 

Design and Manufacture 
of 

Standara·-Jnsulated-and 
Com promise Rail Joints 

The Rail Joint Company 
61 Broadway, New York City 

= .. 111111wm1111111111111111111111111111111111111111111mu•1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
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I BUCKEYE JACKS 
§ high-grade R. R. Track and Car Jacks. 
i 
=
I The Buckeye Jack Mfg. Co. 

Alliance, Ohio 
l11111111PUlllfllllllllfllllllllllllllllllllllllllllllllllllllfllllllllllllllllllfllllllllllllllllllUIIIIIIIUllllllllllllllllllllllllllllflllUIIIIIII 

i''''ii'W's,,,,,D,Yi~A'MOTORS 
I 
i FOR 
5 CARBON ARC RAIL JOINT WELDING 
~ CARBON ARC RAIL BONDING 
~ CARBON and METALLIC ARC GENERAL WELDING 

I Rail Welding and Bonding Co., Cleveland, O. 
'.1111111111t1111111111mu11111mn1111111111111111111111111111111111n111111111111111111111111n11111111111111111111111111111111111111111111111m11u 
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__ ,,_:~:~t~~=~•-•-•1==-n 
U nexcelled for Heavy Duty 

Practically indestructible 

7 sizes, 6 to 21 inches. 

Screw Wrench Book? 

J. H. WILLIAMS & CO. 
"The Wrench People" 

BROOKLYN BUFFALO cmCAGO 
143 R!ehardJ St. U3 Vulnn St. 1143 W. 120 ST. 

:-atlllllHHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIF 

--mwAY""~~i~i"'ii~;;ii~"l 
I ~::==::: = 

I 
I 
i 

Grade 402 bas been proved by test the most economical and 
aatisfactory brush for standard slotted commutator railwey 
motors in both city and interurban service. One of a series of 
standard railway motor brushes. 

COLUMBIA BRUSHES 

b COST NO MORE - LAST LONGER 
NATIONAL CARBON COMPANY, INC. 

CLEVELAND, OHIO SAN FRANCISCO, CAL. 

lllflllllllll11111'tlllllllll111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111Jlllllllllllllllr.: 

:alllNIIHRHIIIIIIIIHHlllllllllllllll!IIIIIIIIIIIIIIIHlllllllllllllltllllllllltllllllflllllllllUIIIIUIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIHIIIIIIIUUIIIIU~ 

j A Single Segment or a Complete Commutator I l la turned out with equ&I care lo our shape. The ordere we § 
4ll differ oo]y In muoUude; amall ordera command our utmost § 
CllNI aod skill luet u do larre orders. CAMERON quality ii 
appllee to ffel'7 coll or 118CD1eDt tha~ wo cao make, u well as to § 
nery commutator wa build. That'a why ao maoy electric rau- § 
way men rel7 absolutely on our name. !i 

Cameron Electrical Mfir, Co., Anaonia, CoDDecticut ! 
NIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!mlllllllllllllllllllllllll~ 

'r"·""""'""""'"""""'"'"""""'"'""""'""""'"'"""'"""'"""""""'"''"'""'""""'""""'""'""""""""'""I 

I 
11n11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111H11111111111111111111111111111rn11111111111111111'?. 

l-11111n1111111111111111111111111111FoR'o""'ii'lilLoclllflllfllllllllllllllllllllllllllllllllll 

I A Chain Hoist that excd1 in every feature. It has ii 
Planetary Gears, Steel Parts, l½ to 1 factor of Safety. ii 
It's the only Block that carries a fin-year guarantee. § 

t_ FORD CHAIN BLOCK co. I 
~ Second and Diamond Su., Philadelphia ;; 

... lftffflllllllllllllllflllllllllflltllftlllllllllllllllllllltllllltllllllllltlllllllllffllllllllflllllll11111111111Hllllllflllllfltffllltllhlllllltlllf1111lj 

UllflllllllllllllltlllllllllllllllllllllllllllllllHtllllllllllllllllllltllllllllllllllllllllllllllfllllllllllllllllllllllllllllllllllllllllllllllllllli 

SPECIFY i 
llfE 
'IIIIII/IIIIII//I 
f/Wlllll/111111. 

'lll:,RRYTYR!!!tm § 
YIIII/I/IHII/IIIIIIIIII. J/IINI/IIIIIHIIIIHlllll///1/11,M § 

For Driving Your Auxiliaries ~ 
~ 

TERRY STEAM TURBINE CO. ~ 
Hartfor,I, Conn. § 

UIIIHIIIIIUlhlllllllllllllllttlllfllllllllllllllllllllllllllllllllllllllllOIIIIIIUJIIIIUUIIUUUIIIIIUlllfllllllUIIIIIIHllllllllfllllll?. 

,:!IHl11111HIIIIIIIHIHllllltllHl1HIHh1111111111111111111111HlllltflHIRIIIHlllllllllllllHIIIIHIIIIIIIHlllllllhHIUIIIUHIIIHI .. HNIIUlttUKIUIC 
= "' 

i JOHNSON g~e;::1 ! 
Adjustable 

The beat chanrer oo the market. 
Can he adjusted bJ' tho cooductor to 
throw out a TIU7inl' oumber of 
coloa, neceeeery to meet chao.-ee ID 
ratee of fare.. 

Flexible 
Each barrel • eeperate unlt. per­
miHIDI' the conductor to loterchaop 
the barrels, to suit hi■ personal ~ 
quiremente aod to facilitate tho ■d· 
dlt!oo of extra barrels. 

JOHNSON FARE BOX COMPANY 

f.111u1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111F. 

!!IIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIUIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIUIIIIIIJIIIIIIIIUlllllllllllllllllHUIUJIIIIIIIIIIIIIJi 

I - :::~;:~~:~:~ii~: I 
- _... ;;~;;·~;;;}:·.f ::~:; I 

The International Register Co. ~==== 

15 South Throop Street, Chicago. lllinoi ■ 

~11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u111111111111111111u1111111111111111m111n11111ii 

r··-... -...... M ......... c•=~~~t~~~;!~~;~ 
- screws, that can be re- -
I moved from the outside. ! I ~:d ~:.~~;_ou of other I 
~ Let us explain. I i T::.~~ef ;;::~~ :~.x~~o. I 
- Pres ton, On tarlo -
~11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u1111111111111111111111111111111111111111111111111111111111111! 

IIIIIIIIIIIIIIIUIIIWIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIUldlllllllltllllllllllllllllllllllllllllllllfllllUlllllllllltllflllllltllllllllllllllUIH11IIMHN'I 

~ ~~ I. T. E. _ 

i ~~S:.,,Ai~ ~o?:~i!~~!:~!=~! I 
§ _....ta.11,,_,,,~ .... , the belt obtaloable. Write for New . 
I _,.""_..,,._.... Complete CataloJtUe, 
;j,4tlllllllllllllff_.lllllllflfllllltlllllflllllllll1Hllllllllfllllllllllfltlllllllllllllllllllllltllflll1Ullttlllllllll111HlllfllllttlHHIUthtlmntllNII,-
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, 111 111 111 1111 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u ,. 

'" LE CARBONE" 
CARBON BRUSHES . LE CAllBONh 

CADBON BnUSfilS 
•~:.7aa rr:$~· 

W. J. Jeandron 
345 Madison Avenue 

New York City 

Pittahurgh Office, 
636 Wabaah Bdilding 

San Franciaco Office: 
525 Market Street 

Canadian Diatributoni 
Lyman Tube & Supply Co,, Ltd. 

Montreal and Toronto 

= 

~ 
.dlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllNllllllllllllii 

l== __ l====--·"""S~~~~~f ~:if ~~~~~'"'·i===,,.==-~_·. 
Atlanta, llooloa. Chlcaao, ClnelnnaU, CleTeland. Deln>lt, New Yorlt, Pblla­

delobla, Pitubur&h, Bao ll'raneloeo, Salt wk• Clt7, 
SeatUe, St. Loula, Wa■btrurton, D. C. 

Cen■olldated Steel Corporation, II Broadw117, New Yorlt, t ■ the eol1 
~ exPorter or our commeretal preduct1. ~ 

.. ,IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIJIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIJIIIIR 

g111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111:. 

!;:i==· Car A:e:~;:3~~lif :.::.::eper ;=-'=-' 
~ RATTAN SUPPLIES OF EVERY DESCRIPTION 

.1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i 

·•11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111•1 

I = 
oo Paper baa ~ 

r;ratn. Folds wit ii 
on t eraekln&', ~ 

aoce. i 
NATIONAL FIBRE & INSULATION CO. ~ 

Box 420 Yorkl:vn, Delaware, ;; 
1111111111111111111111111111111UlllllllllllllllllllllllllllllllllllllllllllllllltllUIIIIIIIUIIIIIIJIIIU"11111 111:= 

! IIIIUIIIJIIIIIIIJIIIJIIIIIIIIIIIIUIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIJIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIUIIIIIIIUIIIIIII~ 

~ BAKELITE-DILECTO ~ = The ftelds ot uselulnes■ tor Bakellt&-Dll ecto ere many and vorled bccauae ot = 
~ tts •upertor merit over matertala beretorore avaUable 1n eheeb, tubet: er nxis. i = The oxceptlonal q11alltles or B1kell te-Dllecto are ,.u,rying electric railway■ = 

.,-!==;_ 111 
ov;.~~ ~:::i~::::ti!~:! ~ll~~8~ewark, Delaware :==_I_= 

CHICAGO, 332 $, Michigan Ave NEW YORK, 233 Brotdwar 
Plttahurch Ol!lce, 301 FIith Ave, San F rancisco Ofllce, 75 Fremont ~t. 

i CANADr.\N~;.#1':fE'.esf~~~h~ilo~·st~ .. ~ --~1±oronto, Ont. § 
~ III IIU IIIUIIII IIIIIIIIIIII IIIIIIIIIIIIJIIIIIUIIUIIIIIIIIIIIIIIIIIIIIIIIIIIJIUlllllllllhllllllllllllllllllllllllllllllllllllllllllllUIIIIUIIIUIIUIIIIIIII~ 

"""""'""oo""'"'"""""""""""""""'""""""""'":::'""""n"""'""""""""~""'""'"""'"""~II 

Bearings 

Type BT-3 
Bearing Thermo­
stat Relay With 
Cover in Place 

Are 

Liable to 

Develop 

.On Any 

Rotating 

Machine Type BT-3 
Bearing Thermo• 
alat Relay With 
Cover Removed 

The Type "BT-3" Bearing Thermostat Relay serves as a 
watchman on constant duty ready to give warning the in­
stant excessive bearing temperature begins to develop, and 
so possibly prevent a shut-down; or automatically shut 
down the machine before the bearing is injured and the 
machine wrecked. 

If the continuous operation of your machinery is important 
and your equipment is worthy of protection, the Type 
"BT-3" Bearing Thermostat Relay constitutes a most re­
liable, effective and economical form of insurance. 

BULLETIN 400-C GIVES THE DETAILS 

THE: ronJ1ATIC Rm..USltiC ORIDT BREAK[R CO. 
COLUMBUS, OHIO, U. S. A. 

DISTRICT SALES OFFICES: 
Pitt,bureh-223 Oliver Bide. lllrmlneham-302 American Tru,t Bldr, 
Phlladelvhla-1613 Che,tnut SI. St. Louio-401 National Banlt or Com• ,: 
Charleston, W. Va., II O Hale St. merco Bide. i 

.1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111Htlllllllli 

i:::1111111111111111111111111111/lllllllllltlllllllllllllllllllllllllll/llUllllll1 1111111/llltllllllllllllllltllll lll lll lll lllllllllllll ltlllllllUIIIIIIIIJII 
;; Economical 

in the 
Long Run 

Send for Catalo~ 

BONNEY-VEHSLACE 
TOOL CO. 

Newark, N. J . 

~IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIHH, 

; I 
; I 
ii Consider what you actually pay for In insulating varnish. What i 
§ per cent la basic material, what Is benzine, BJ)irit or other 10lnntP I 
§ Se11 our page in the March 18th /asu11! i 
I The Sterling Varnish Co., Pittsburgh, Pa. i 
~IIIIIIIIIIIIIIIIIIIIIINIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUlllllllllllillllllllllllllllllJIIUlllllllll,IIIIIIIIIIIIIIIUIINIIIIIIIIIIUINIIHIMfl-..1 

l==lllllllllllllllllll::111:1::l:;:::l:~l;:;11111111111111111111111111111111111111111111111111111111111111•-

in Newark, N. J. 

I :::::I~iiiii~::~:· '" 
I f It f:;.'.,d ,., Sm,hlight. i ,- It raa: ~vertise in the Search.light . 

f.n1111111111m1111111111111111m11111111111111111111111m1111111111111111u11111111111u1111111mm1111111n111111111111111111111111111111111111111,i 
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POSITJONS VACANT-Business Opportunl­
Lies and other undisplayed ads, 8 cents 
a word. minimum $2.00 an insertion . 

POl-lTJO:-iS WA:STED-Eveoing w or k 
wanted, tutoring and other uodisplayed 
ads of Individuals looking- for employ­
men(. 4 cents a word, minimum 75 cents, 
payable In adrnn,e. 

POSITIONS VACANT 

E:-.GIXEER of maintenance of way wanted 
b,· city property In Middle West; young 
gi·aduate civil engineer with some prac­
tlral experience p:r,eferred. P-412, Elec. 
Ry. Jour., Leader-News Bldg., Cleveland. 

RAILWAY overhead line foreman wanted . 
Location, eastern Pennsylvania. Must 
be capable and able to handle entire 
overhead railway line work. Applica­
tion will not be considered unless fully 
qualified. State salary and send refer­
ences. P-411, Elec. Ry. Jour., Real 
Estate Trust Bldg., Phila. 

POSITIONS WANTED 

UDITOR or assistant ; 16 years• experl­
enc-e electric railway, light and power; 
references. PW-409, Elec. Railway Jour. 

WEXTY years' experience all branches 
city and Interurban railways, wish con­
nection as master mechanic, large prop-
1,rty, or manager small company ; also 
had charge maintenance work, 225 motor 
tmck!<, 3 years. PW-4H, Elec. Ry. Jour., 
Old Colony Bldg., Chicago. 

[ASTER MECHANIC or g-eneral foreman ; 
22 years' experience on all types of rail­
way motors, also one-m-an cars and llne 
work; A-1 reference. PW-407, Elec. Ry. 
Journal. 

AGENTS AND SALESMEN 

8nlesn1an ,, .. anted 
ailing on street railways to sell our prod­
uctR as H side line. AS-413, Elec. Ry. 
Jour., Leader-News Bldg., Cleveland. 

FOR SALE 

Two 400 11.r. Edge llloor Boilers 
omplete for 175 lb. pressure equipped with 
Foster superheaters for 100° superheat, 
Diamond soot blowers and Green chain 
grate stokers with 102 sq.ft. of grate 
area. In use six years. Excellent condi­
tion. Now In service. l\lust be moved to 
make way for larger boilers. Address 
H.oom 653, Union Building, Union Trac­
tion Company of Indiana, Anderson, Ind. 

......................................................................................................... 1 

Ev!~:~:re I 
know 

.. Searchlight" 
Try an ad for what you 

wish to sell. 
0232 ~ 

IIIIIIIIINUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIUIUIIIIIIUIIIIIIIIIIIIIIIIIIIIII,'! 

ADD 5 WORDS tor box number lo undis­
played ads it replies are to any of our 
offices. There ls no extra charge for 
forwarding replies. 

DISCOUNT OF 10% if one payment Is 
made in advance for 4 ('(losecuttve tnser­
lioos of undisplayed ad. 

ADS IX DISPLAY TYPE-Space le •old by 
the inch (30 In. to a page). the price 
depending uwn total spa.ca used within 
a year, some space to be used each issue. 

RATE PER I!','CD tor ads In display space: 
1 to 3 In., H.50 &n In. 15 to 20 In., U.00 an In. 
4 to T In., 14. 30 &n In. SO to 46 In., 11,U &n In. 
8 to 14 In •• U . IO an In. fO to 09 In., 19 .ft an In. 

33 
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ROT ARY CONVERTERS 
1-500 kw. We,tlnabouso, 3 pbuo, 80 eyelo, SH TO!ta .t..C.: 500 toll.I D.C.; 40 r.p.m •• wllh S-311 

kw. Woallnabou,o U00/380 TOIi Lnnllorm•n. al10 1wllcllboard. 
,-300 kw. Stanley, S phase, 25 eyclo, 180 ,olta .t..C.; HO tolt D.C.; 1pO<d, ne r.p.m.: complela, 

with auitable tran1tormer1, 1110 p&nela. 
1-300 kw. Westlnabou,o, 3 pbuo, 80 qcle, SU ,otta .t..c.: 115 TOIi.i D.C.: eoo r.p.m. 

MOTOR GENERA TOR SETS 
~-1011 kw. Oenonl Electric SJ11cbtort0UI Motor Generator Set&, ... b COD&lallns ot 1-1011 kw .. HI• 

· toll In>• MPC, 514 r.p.m., D.C. aenerator, and 1-1400 lrrL, I Pha&o, U qele, 2911/4111 n,11, I m r.p.m. ·;iii'cT CONNECTED ENGINE UNIT = 

i 1-85' kw. Oen. El,e. I 15-TOII Compaund Wound llO r.p.m. Oenontor. direct eonne,ted lo SI &nd G 4 • ==_========.! : 48 Greeoe Wheelock :.rota eompauod buTY dut, t.-nha eoaloe, oomp11U with aurt•c• condenaln■ 

~••==•-· equipment &nd p&aol; price, l.o.b. can, lf,GOO. 
ARCHER & BALDWIN, Inc., 114 Liberty St .. New York City 

Telephone 4337-4338 Rector 
: .. 1u.1111111,1111n1111111,111,11111111t111IHIIIIIIIHlllflllfflllllllHNIIIHIIII ...... IIIIIIIHIIHHIIIHllfllllfttllfllllHllfHllfllltHflllUIIHllllllll"'''"''_,,,,..,,u,11H1IIHIIIII IIHIIIIHHHllll'flll•t.~ 

~UIIHIIIIIIUIIUIUIIIIIIIIIIUIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUUIIIIOIIIIIIIIIIIUI' 

~ : 

·==:~. FOR SALE AT A SACRIFICE 
A Large B1 ass Band 

~ WELTE ORCHESTRION 
I Replace11 a Band of about I 5 p{eces 

I THE BEST MUSIC FOR PARKS 
i IT IS POSSIBLE TO GET i Cost )56500 Can be shipped at once 

i TAYL0/;3::~;;;;~d;:., N. Y. C. i 
~IIIIIUIIIIIIIIIIIIIIIIIUII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUllllllfllllflllllUIIIHIIUll. 

&lllllllllllllll1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHl.t\ 

§ I = "Opportunity" Advertising: 1 
s i 

~ Think i I "SEARCHLIGHT" ~ 
• First! 
I • o~g 
ii1ot1WHIIIIIIUHIIIHIIIUlllllltlllll'lfllllll1lllllltltlllllllllllllllflllttt11111nu111uu111u'1 

:.111111111111111111111m1•111111111111111111111111111u1111111111111111Nlllltlllllllllltlllllllllllllllll:, 

~ FOR SALE ~ 
E 12-Brill 77-E-1 i 

I TRUCKS I 
with 2+ in. steel wheels -

·=-~ TRANSIT EQ'L'IP:llE."1/T CO)IPANY -.~ 
601 Fifth Avenue, New York 

~11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111,nii 

...... IIHHIHIIIIIIIIUIIIIHfPIIIIIIIIIHIIIIIIHlllllllflttllll .. HHIIHIIHIIIIIHMIIIII_H .... ,. 

"The House ol Dependable 
Service" 

NEW and 
RELAYING 

i RAILS I 

I HYM:~~~I~~t~~s co. I 
~ Peoples Gas 

8
!::1!:~: Chicaro, Ill. I 

: 1324 Woolworth Bldr .. New Yort • 

i_!. w],~\:~.~:;;~;;~:. ... I=;_ 

Plu&a J,loolloo lbl& Publlcalloo 

~1u1111111101111111111111111111111n1111111nt1HlllltH•UIIIHIIIHIHtlllltllUIUllhtllllllllllllll! 

~lrtflllllllllllllllll!IIIIIIIIIIIIIIIIIIHllllltlllllllllllltlHIIIIIIIIIIIHlllllll .. flAlllltttlHIIIH~ 

~ FOR SALE I 
I SECOND HAND CARS ; I truckt and motor. I 
• ELECTRIC EQUIPMENT CO. • 
~ Commonwealth Bide .. Phila., Pa. ~ 
;.HIIIHIIIHIUUUHIIUHIIHUIIIUUfUIUllltlllllflllHIIIIUllflllllfllftlllllHIIUIIIIUUllltffj 

rllllfllllHIIIIIIIIJllllllllllllllllll11lllllllllllllllllllllllllllllllllllllllllllfllllHIIHllllllllllllllfllllHlllflllllllllHlllfllllllllllllllllllllJIIIHIIIIIIIIIHllllll11tllHIIIINIIHllllllltffllHIHllllltlf:f 

I I 
I SOME ONE WANTS TO BUY i 
! the equipment or machinery that you are not using. ! 
~ This may be occupying valuable space, collecting dust, ~ I rust and hard knocks in your shops and yards. • 
= l SEL\~[ ,:A:~;:~;r~~;;~;t ;~:G s;~:,s 1

0

:, 

i11llllllllllllllllllllfllllllllUlllflllllllllllllllllllllllllllllllllllllllllllllllllllllllHIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUlhflhlll•l11•lltttlllllllltfllllllllllflllllfllllllllflllf • 
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WHAT AND WHERE TO BUY 
Equipment, Apparatus and Supplies Used by the Electric Railway Industry with 

Names of Manufacturers and Distributors Advertising in this Issue 

&dvrrtl1lng, Street OLr 
Collier, Inc,. Barron O. 
Anchor■, GUT 

Electric Service Sup, Co. 
Ohio Bra118 Co. 
Weetin&'house E. & M, Co. 

Bruoheo, Carbon 
General Electric Co. 
Jeandron. W. J. 
Le Carbone 0o. 
Morgaoite Brush Co., 
National Carbon Co. 
Weetlorbonse E. & M. 

Inc. 

Co. 
Armature Shop Toola 

Elec. Service SuPl)llea Co. 
Axle11 

j D~~~:al Gc"J~~ Co. 

Bemis Car Truck Co. 
Cambria Steel Co. 
Midvale Steel & Ordnance Co. 
St. Lonie Car Co. 

AxlN, Car Wheel 
Beml■ Car Trllck Co. 
Brill Co,, The J. 0. 
Carnegie Steel Co, 
Standard Steel Work• Co, 
Westinghouse E. a M. Co. 

Axle Stralghten•r• 
Columbia M. W . & M.I. Co. 

Babbitt Metal 
More-Jones Br. & Metal Co, 

Babbitting Devi•"" 
Columbia M. W, & M. I, Co. 

Badge• and Bottone 
Electric Service Sup, Co. 
lnternat'l Register Co .. The 

Bal terl.ea, Dry 
National Carbon Co. 

Boorlop and Bee.rlnr; Meta.I■ 
Bemi• Car TrUck Co. 
Columbia M. W, & M. I. Co. 
General Electric Co. 
More-Jooea Br. & Metal Co. 
St. Louis Car Co. 
Weatlnchouee E. & M'.. Co. 

Bearlnp, Centrr and Rollrr 
Side 

Stucki Co., A. 
Bella aod Goop 

~~~m~·;. 'f:':e.J: 2·M. I. Co, 
Cooaolldated Car-Heatini: Co 
Electric Service Sup, Co. 
St. Loni• Car Co. 

B~f~,;/~ck-work Co. 
Baller• 

Babcock & Wilcox Co. 
Baller Tnhff 

i:~~: s,!!r,. °8ftlnance 0o. 
Bond TMtero 

American Steel & Wire Co. 
Rall Weldinl' 6 BoD4lal' 0.. 

8oodlng Appantu■ 
American Steel & Wire Co, 
Electric Railway Improv&­

ment Co. 
Electric Serrice Sup, Co. 
lndianapolle Switch lo Frog 

Co. 
Ohio Bl'BIII Co. 
Rail Weldin.- 6 Bo..U.. 0.. 
Railway TrUck-work Co. 

Bonde, Rall 
American Steel & Wire Co. 
Electric Railway Improv&-

meut Co. 
Electric Sm-rice Sup, Co. 
General Electric Co. 
Indianapolis Switch lo Frog 

o'ii~o Rraee Co. 
Rail Weldlnr 6 JloDdlq Oo. 
Weetlnghouae E. & M. Co. 

Brackda and Cro• Arm■ 
(SM allO Polee, Tl.., 
Po•ta, df',) 

American Bridge Co, 
Batee Exp. Steel & Tr. Co. 
J!llectrlc Ry. Equip, Co, 
Electric Service Sup, Co. 
Hubbard & Co. 
Ohio Bl'BIII Co. 

8~J'0t~~;.ppllance Co. 
Weetln,;bow,e Tr, Br. Co. 

8l':::r~,c:.~ Shoe & NJT. Co. 
Barbour-Stockwell Co. 
Bentle Oar Trllck Co. 

~~m~ia 'f:':11.J: 2·». I . Co, 
St. Louie Car Co. 

BrakM, Brake 871terne and 
Rrake Part■ 

Allis-Chalmers JUr. Co, 
Bem!■ Car Truck Co. 

~~~bi,, 'f:':8J_· f k I. Co. 
General Electric Co. 
NaUonal Brake Co, 
St. Louis Car Co, 
Weetlurhouoe Tr. J\P, Co. 

Bride-ea and Bolldlnp 
American Brl<l::a Co, 

Rroo,ne, Track, Strd or Bat-

A':'er. Rattan & Reed Mfr;, 
Co, 

Brush Holder• 
Aodersoo Mfi:. Co., A. & 
J.M. 

Columbia M. W, & M. I. Co. 
Bnnkera, Coal 

American Bridre Co. 

BnlH'B, :Motor 
Brill Co, The l. Q, 
Republic Truck Salee Corp. 

Dn•hln;!'B 
Nat'! Fibre & Inlllllation Co. 

Rushin~. Oue nardeoed and 
l\Ianganeae 

Bemis Car Truck Co. 
Brill Co. The J. G. 

Cnble• (8.., Wires and 
Cable•) 

Carbon Dru•hes (Sr• Bru■hM, 
Carbon) 

Qu Lighting Fb:ture■ 
Elec. Service SnppJ.lea 

Car Panel Sefety Swltcllee 
Consolidated Car Heating Co. 
Westinghouse E. & M. Co. 

Can, Dump 
Dlffereotial Steel Car Co. 

Care, PBJ1&en:rr, Frel&'bt, 
Expre■a, ete. 

American Car Co. 
Brill Co, The J. 0. 
Cambria Steel Co, 
Kuhlman Car Co., 0. C. 
Midvale Steel & Ordnanoe Co, 
National Ry, Appliance Cn. 
St. Louie Car Co. 
Wason Mf&', Co. 

Cars, Seeond naod 
Electric Equipment Co. 
Transit Equipment Co. 

OLra, Self-Propelled 
General Electric Co. 

Caotlnp, Bnu,e, Compo■lllon 
or Copprr 

Anderson Mfg. Co., A.. & 
J. M, 

Columbia M W. & M. I. Co. 
More-Jones Br. & Meta.I Co. 

Caotlop, Gra1 Iron anll 
Stnl 

American Bridge Co. 
American Steel Fonndrle■ 
Bemis Car Truck Co. 
Columbia M, W. & M, I. Co. 
St. Louie Car Co. 

Caotln,:1, Malleeble and 
Braes 

Amer, Brake Shae 6 J'dl'J', 
Co. 

Bemlo Car Trllck Co. 
Columbia M, W, & M, I. Co. 
Sl, Louie Car Co. 

Catcheni and Retriever■, 
Trnllr7 

Electric Service Sup, Co. 
Ohio Braea Co. 
Wood Co., Cha■, N. 

Oatenar,- Con.atnetlon 
Archbold-Brady Co. 

Ceiling Car 
Pantaeote Co. 

Circuit Breal<rt11 
Automatic Reclosinr Circuit 

Breaker Co. 
Cutter Co. 
General Electric Co. 
WeeUnrhou.se E, & M Co. 
Clamp■ and Conneeton for 

Wino and Cablee 
Anderson Mfr, Co., A., A 

J, M , 
Doesert & Co. 
Electric Ry, Equip, Co, 
Electric Servi~ Sup, Co. 
G(>neral Electric Co. 
Hubbard & Co, 
Ohio Braaa Co. 
Westlnrhouee E. & M. Co. 

Cll'RD•n aod S e r a p e r a-­
Track (See aleo Soow• 
Plo'IVII, S w • e p e r I and 
Broome) 

Brill Co .. The l, O, 
Ohio Brus CQ, 

Clumn and Socket• 
General Electric Co. 

Coal and Aoh Jlandllnr; (See 
Cooveyln,: and Dolllth1r; 
l\f.aehlnl!ll'7) 

Coll Bending and Winding 
Maehlnea 

Columbia M. W, & M, I, Co. 
Electric Service Sup. Co. 

Colle, Armatnn and Field 
Columbia M. W, & M, I. Co. 
General Electric Co 
Westinghouse E. & M. Co. 

Colle, Choke and Kicking 
General Electric Co. 
Westlncbouse E. & M, Co. 

Coln-Counting lllaehln•■ 
Electric Service Sup. Co. 
Intemat'I Reapeter Co, The 
JohnllOo Fare Box Co. 

Commutator Blotter■ 
Electric Servi~ Sup. Co. 
General Electric Co. 
Westin&"hOuse E. & M. Co. 

C~o':'..1/'1~eJg'cln6o~vlces 

Commntatoni or Pam 
Cameron Elec'I. Mfl', Co. 
Columbia M, W. & M. I, Co. 
General Electric Co. 
Westlnrhouae E. & M, Co. 

Compressor!'I, Air 
Aills-Chalmers Mfg, Co. 
General Electric Co. 
Westinghouse Tr. Br, Co. 

Concrete Relnforclnr Ban 
Cambria Steel Co. 
Midvale Steel & Ordnance Co .. 

Candt>neet-s 
Allia-Clulmers Mfi:. Co. 
General Electric Co. 
Westln&'hOuse E. & M. Co. 

Conn,ct.ore, Solderlee■ 
Doseert & Co. 
Westin&"honae E. & M, Co. 

Connect.ora, Trailer Car 
Consolidated Car Heating Co. 
Electric Service SuP, Co. 

Controllers or Parts 
Allia-Chalmen Mfr. Co, 
Automatic Recloalnl' Circuit 

Breaker Co. 
Columbia M, W. & M. I. Co. 
General Electric Co. 
Westinr;house R. & M. Co. 

Controllrr Beg"U).at.on 
Electric Service Sup, Co. 

Controlling STotem• 
Geoe>al Electric Co. 
Westlnrhonse E. & M, Co. 

Conv~rten, Rota.IT • 
Aills-Chalmers Mfr, Co. 
General Electric Co, 
Weotincbouse E. & M, Co. 

ConTeTfng and Hol■tlnc lla,­
chlnrl'J' 

American Bridge Co. 
Columbia M. W, & M. I. Co. 

Copper Wire 
Anaconda CopJ;JU Min, Co. 

Cord Adt,ut.ra 
Nat'l Fibre 6 In■ulaUoa Oo. 

Cord, Bell, Trolle7, Becl■ter, 
etc, 

Brill Co,, The J. G. 
Electric Service Sup. Co. 
Intemat'I Re&'ieter Co., The 
Roeblln ... • Soos Co., J. A. 
Samaon Cordage Works 
Sllnr Lal<e Co. 

Cord Connecton and Coop. 
ler1 

Electric Ser-rice Snp, Co. 
SamllOn Cordaire Work• 
Wood Co,, Chu. N, 

Conplero, Car 
Amer. Steel Fonndrlea 
Brill Co,, The J, 0, 
Ohio Braes Co. 
Westlnrhonoe 'l'r, Br. Co. 

C~m~~Chalmere Mfr;. Co. 
Crooe Anna (Se~ Braclteta) 
Crooslng Foondotlono 

Internatlooal Steel Tia Co. 
Co. 

<.'ro••lng !lfanr;nnNe 
Indianapolis Switch lo Frog 

Ca, 
Oroaelng Slgnala (See Sir;• 

nals, Cro1Sln1t) 
Crooslnr;a, Froc and Swlteh 

Wharton, Jr., & Co. Wm.. 
Croaslo,:o, Treck (See Traek, 

Special Work) 
Cm•h- Rock 

Allis-Cbalmrra Mfr. Co. 

('8~~~ Colvert & Sllo Co 
Ourtaln• and Cnrtaln Pix• 

tores 
Brill Co .. The J, O. 
Electric Ser-rice Sup, Co. 

Morton Mfg, Co. 
Pan taeot e Co, 
St, Louie Car Co. 

Dealrro' lllaehme,.,. 
Archer & Baldwin 
Electric Equipment Co. 

Derailing Devlcee (See &IIO 
Track Work) 

Wharton, Jr., & Co., Wm. 
DeoUoatlon Sien• 
Columbia M. W, & M, I. Co. 
Electric Service Sup, Co. 

Detective Srrvlcr 
Wish Service, P, Edward 

Dor;•, Lathe 
Williams & Co., J. H. 

D~~- ~;•ai{l::iin~~~ 
Nat'! Pneumatic Co. Inc. 

Doon and Door iFlxtnrea 
Brill Co., The J, G. 
General Electric Co. 

Doore, Folding Veetlbule 
Nat'I Pneumatic Co., Inc. 

Draft Rigging (Sre Conplen) 
l>rlllo, Track 
American St..,! & Wire Co. 
Electric Service Sup, Co. 
Ohio Brase Co, 

Dryrn, Sand 
Electric Service Sup, Co. 

Electric Grind.,,. 
Seymour Rail Grinder Co .. 
E.P. 

Electrical Wlreo and Cabin 
Amer. Electrical Works 
American Steel & Wire Co. 
Roeblln&''I Sona Co., J, A, 

Eledrodes ,Carbon 
Indianapolis Switch lo Frog 

Co. 
Electrocle,,, Stffl 
Indianapolis Switch & Frog 

Co. 
Engineers, Consnltlnc, Con-

AID';:'J~n\ ac: .. °leitlni: 
Archbold-Brady Co. 
Arnold Co., The 
Beeler, John 
Bylleaby & Co., H, M. 
Day & Zimmermann 
Engel & HeTenor, Inc. 
Feuotel, Robert M. 
Ford, Bacon & DaTio 
Gould, L, E. 
Hemphill & Welle 
Holst, Englehardt w. 
Jackson. Walter 
Kelley, Cooke & Co. 
Paraooe, Klapp, Brioker-

boff & Douglas 
Richey, Albert S. 
Sandel'IIOo & Portrr 
Sanceter & Matthew• 
Smith & Co., C. E. 
Stone & Weboter 
White Eogioeerior Col'J;l., 

The J. G. 
Witt, Peter 

EnglnM, Ga■ , Oil or Steam 
Alllo-Chalmera Mf,:. Co. 
Weatlnrhonoe E. & M, Co. 

Fare Boxea 
Cleveland Fare Box Co. 
Economy Electric Device,, 

Co. 
Johnson Fare Box Co. 
National RT, Appliance Ca. 

Frnee 
Cambria Steel Co. 
Midvale Steel & Ordnanoe Co. 

Frntt11, Wann Win, and 
Frnce Pools 

American Steel & Wire Co. 
Fenders and Wheel Goard• 

Brill Ca,, The J. G. 
CJeTeland Fare Box Co. 
Electric Service Sup, Co. 

.Fibre and .Fibre Tnblnr; 
Continental Flbrs Co, 
Nat'! l"ibre & In■ulatloo Co. 
Weatlarhouea E. & M. Co. 

Field Coll• (See Colli) 

FIE'i~~t;ervice Sup, Co. 
Floortoc Compooltlon 

Amer, Mason SafetT Tread 
Co. 

Western Electric Co. 

'l':~ ~1_:~asiTB Metal■ Co, 

Forglnp 
Cambria Steel Co, 
Carnegie Steel Co, 
Columbls M, W. & M I. Co. 
MldTaleSteel .. Ordnance Co. 
Williams & Co. J, H . 

Fron, Traek 
(See Traek Work) 

Funnel Ca■tloi:■ 
Wharton, Jr., & Co., Wa 

Fnees and Fnoe Bax,,. 
Columbia M, W, & M. L Ce 
Consolidated Car Heatio&' Cii,, 
General Electric Co. 
Westlnghouee E. & M, Ce, 
Willia.me & Co. J, H. 

Fusee, Reftllabte 
Columbia M. W. & M. I. Ce 
General Electric Co. 

Gai:re, Oil and Wat.,. 
Ohio Braes Co. 

Gaskrh 
Westinghouse Tr, Br. Co 

Gae-Electric Care 
General Electric Co. 

Go& Producers 
Westinghouse E. & M. Ce: 

Gasolene Tor<'ht>S 
Economy Electric De~ 

Co. 
Gates, Car 

Brill Co., The J. G. 
Gear Blank• 
Cambria Steel Co, 
Carnegie Steel Co. 
Midvale Steel & Ordnance Co 

Gear ea..,,. 
Columbia M, W. & M. I. Co 
Electric Service Sup. Co. 
Westiogho.uee E. & M. Co. 

Gean and Pinions 
Bemis Car Truck Co. 
Columbia M. W, & M. I. Ce 
Electric Service Sup, Co. 
General Electric Co, 
National Ry, Appliance Co 
Nuttall Co., R. D. 
Tool Steel Gear & Pio!OD 

Co. 
Genrratlnr: Set■, Oaa-Elrell'h< 

General Electric Co. 
Grn,rator, 

Allis-Chalmers Mfr. Co. 
General Electric Co. 
Westinghouse E. & M. Co 

Goggles, Eyes 
Indianapolis Switch 

Co. 
Googe (See Brll• an• Goar;l)i 
Graphite 

Morcan!te Brush Co .. lae 
GreasM (See Lnbrioanl■) 
Orlndera aod Grlnilng So 

pile■ 
Indianapolis Switch lo Fl'OIJ 

Co. 
Metal & Thermit Corp. 
Railway Track-work Co, 

Grinders, Portable Electrl~ 
Seymour Rail Grinder Co.. 
E.P. 

Grinding Block• aod WII 
Railway Track-work Co. 

Guards Oat tie 
American Bridge Co. 

GUArda, Trolle,-
Electric Service Sup. Co. 
Ohio Braes Co. 

Hacksaw• 
Oladium Co. 

Darpa, Troll1117 
Anderson Mfr. Co., A. 

Jecfric Service Sup, Co .• 
More-Jooea Br. & Metal Qr; 
Nuttall Co., R. D, 
Star BraBB Works 

Hoodllt,:ht8 
Electric Sen-tee Sup, Co. 
General Electric Co. 
Ohio Brass Co. 
St, Louie Car Co. 

noodllnlnr 
Pantaeote Co. 

neaten, Car CEl""trlol 
Cooeolidatcd Car lleatlng 
E~onomy Electric De\"I 

~,?.1 Car Beatlor & 
log Co. 

National Ry. Appliance 
Smith Heater Co., Peter 

UtBtero, Car, Dot Air 
Watrr 

Smith Heater Co., Peter 
neatrra, OLr (St.owe) 

Electric Service Sup, Co. 
Smith Heater Co .. Peter 

llelmets, Welding 
Indianapolis Switch 

Co. 
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Don't talk about your deeds­
they speak /or themselves 

CARNEGIE 
Wrought Steel 

WHEELS 
speak for themselves 

1n Performance 
(The bes.t talking point after all) 

Carnegie Steel Comp!_!!y 
General Offices: Carnegie Building, Pittsburgh, Pa. 
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Kass Safety Treads 
present an unusual combination in that :=_~-

they give better results at less cost. 
Manufadurul and ,old by ~ 

MORTON MANUFACTURING CO., Chicago ~ 
Dlhllllllllllllllllllllllllllllllllll l llllllllllt'illllllllllllllllllllllllllllllllllllllllllllllllllllllUIUIIIUllllllllllllllllllllllllllllllllllllllllllllll~ 

lhllllllJIUIIIIIIIIIIIIIIIIUIIIIIIIIIIIIHllllllltlllll1111111111111111111flllllllllllllllltlllllllllllll1111111tllllltlllHIIUlllllltllllltlll1111111111Hlt~ 

Nelsonville F~~;r 'f R')J,:"•lcher Brick :====_!=======_: Makes permanent, light, level pavement 
with a minimum of paving rtpairs. 

The Nelsonville Brick Co. 
Columbus, Ohio 

11111111111111111111111111111111111111111111111111111111111 11111111111111111111111111111111111111111111 11111111111111111111111111111111111111111111111111111111111i: 

11111,,,,,,,,,1111,,,111,,11111,111,111,,111,,,,1,111,,11,,11,,,1,111,111,11111,,,,,11,,,,,,111,,,,,,111,,,,,, .. ,,,,,,111,,11,1111111111111,,11,,111,,11,111111111s 

"Boyerized" Products Reduce Maintenance 
Bemis Trucks Manganese Brake Heads 
Case Hardened Brake Pins Manganese Transom Platea 
Case Hardened Bushings lllaoganese Body Bushinra 
Case Hardened Nuts and Bolta Bronze Axle Bearings 
Bemis Pins are absolutely smooth and true in diameter. We carry 
40 diUerent aizea of case hardened pins ln stock. Samples furnished. 
Write for full data. 

BEMIS CAR T RUCK CO., Springfield, Ma ... 
IHIIIIIIIIIUllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllltllllllHi 

ltllllllllllllflllllltllllllllllllllltlllllllllllllllllllllllllllllllllllllllllllllllllllllll llllllllllllllllllllllllllllJlltllllllllllllltllllllllllllllfJIIIIII~ 

SAMSON SPOT WATERPROOFED TROLLEY CORD ~ 
2 

I 
Trade Mark Rea. U. B. Pat. Off. ,,. 

Made of extra quality stock flrmly br&lded and amoothb' :lnlahed. J 
Carefully Inspected and ruaraoteed free from 11aw,. j 

Samples and lnformaUon rJadly sent. l 
SAMSON CORDAGE WORKS, BOSTON, MASS. : 

111111111111111111n11111111111111111111111111111111111111111111111111111111m111111111111111111111111111111111111nn11111111111m11111n1111m1111111111n11F. 

Seymour MIDGET Grinder 

A One-Man Equipment 
Fast and efficient 
Smooths corrugations 
Grinds grooves 
Trues gauge lines · 
Repairs special work 
Simple and cheap to operate 

Send for free booklet 



36 

Boleta 11114 L1fta 
Columbla M, W. & M. L Co. 
Ford-~ain Block Co. 

lloae, Brklare• 
Ohio Brue Co. 

Hydraullo lllachloery 
Allis-Chalmers Mt&', Co. 

lnstrnmente, 1'1 e a I o r I n &', 
Teetlnit and Recordlnit 

Economy Elcdrlc Devices 
Co. 

J!:Jectrlc Sernce Soppllee Co. 
t.eneral Electnc Co. 
Weatioirhouee E. & M. Co. 

lneolatln11; Cloth, Paper and 
Tapo 

General Electric Co. 
Nat'I Fibre & Inoulatioo Co. 
Standard Underirround Cable 

Co. 
Westinghouse E. & M. Co. 

hu1uletlng Varnishes 
SlerUng Varnish Co. 

wnlatlon (See aho Palnte) 
Anderson Mf&', Co,.A. & J.M. 
Electrlo Ry, Equip. Co. 
Elactrl<! Service Sup, Co. 
""1leral Electric Co. 
Sterling Varnish Co, 
Weatloghouse E. & M. Co. 

Insulator• 
(See also Lino l\laterlal) 

Anderson Mf&", Co.,A. & J.M. 
Electric Ry. Equip. Co. 
Electric Service Sop. Co. 
Flood City Mfg. Co. 
General Electric Co. 
Ohio Brass Co. 
Westiorhoueo E. & M. Co. 

lnonlator Pina 
Electric Service Sup. Co. 
Hubbard & Co. 

Jnaoranc.,, Fire 
Marsh a. HcIAmu 

lecka (See also Cran.,., 
Hol1le and Lltte) 

~gl~bfaJ~_kw~!'~i. Co. 
Elec. Sen1ce SuppU.,. Co. 

lo!ots, Ball 
( See Rail Join le) 

lournal Boxes 
Bemis Car Truck Co. 
Brill Co., The J. G. 

Junction Boxes 
Standard Underground Cabla 

Co. 
Lamp Goard• and 11'1.J:turea 

Anderson Mt&'. Co,. A. & 
J.M. 

Electric &en1oo Sup, Co. 
General Electric Co. 
Weetinrhou~e E . & M. Co. 

Lampe, Aro and lnmndeoeent 
(See al10 Heedll&'hh) 

Anderson Mf&', Co,.A. &J. I[. 
General Electric Co. 
Westlorhouoe E. & M. Co. 

't~~,!~t~i:'t!.ra,kor 
Ohio Br""" Co. 

Lanwma, ClaHlflmtlon 
Nlchole-Llotern Co, 

Latho Attachment• 
WIiliama & Co., J, H. 

Lllthtnlng Protection 
Aoderaon lilt&', Co,.A. &J, K. 
Electric Service Sop, Co. 
General Elecltlc Co. 
Ohio Brass Co. 
Weelinrhouoe J!l. & M. Co. 

Lino lllatetlal (See aho 
B r a o k e t • , Joaolaton, 
Wlree, o,te.) 

Anderson lilt&". Co .. A.. & J. )(, 
Archbold-Brady Co. 
Colombia M. W. & M. I. Co. 
Dossert & Co. 
Electric Ry . Equip. Co. 
Electric &ervioo Sup, Co. 
General Electric Co. 
Hubbard & Co. 
lllore-Jonee Br. & Metal Co, 
Oblo Braas Co. 
Weatiogbouee E. & M. Co. 

Locklnr Sprlnr Boxea 
Wharton, Jr., & Co., Wm. 

Locomollvee, Etactrtc, 
General Electric Co. 
Westinrhouse E . & 111: . Co. 

Lnbrlcatlng Englneera 
Oalena-Signal Oil Co. 
Texas Company, The 

Lnbrlranta, 011 and Oreaao 
Oalena-Signal Oil Co. 
Texas Company, The 

lloehln• Tool1 
Columbia 11[, W. & 111:. I. Co. 

~lachlne Work 
Columbia 111 . W, & M. I. Co. 

&langan.,.e Steel Outlop 
Wharton. Jr .. & Co,. Wm. 

Man,:aneee Stoel Special 
Traek Work 

Indianapolis Switch & Frog 
Co. 

Wharton. Jr .. & Co., Wm. 
Meter& (!'lee Jnotmmente) 
111 et£T&, Car Watt lloor 

Economy Electric Devices 
Co. 

1110,,,, nu•"" 
(See Bu-. Motor) 

ELECTRIC RAILWAY JOURNAL 

Jllotor Leads 
Dossert & Co. 

lllotonnen•• i;eat. :~trl~ .. ~C:· S~p. Co. 
Wooct Co., Chae. N. 

~1\r!~l:~c Mfr. Co, 
Weattnghouae E. & Ill. Co. 

Alotore and Oeneraton, Sets 
General Electric Co, 

Nalls 
Cambria Steel Co. 
Midvale Steel & Ordnance Co. 

Nute and Bolte 
Allis-Chalmere Mta:. Co. 
Barbour-Stockwell Co. 
Bemis Car Truck Co. 
Columbia M. W. & 111:. I. Co, 
Hubbard & Co. 

Oils (S"" Lobrlcante) 
Omnlboae, 

(See Bnlff, Motor) 
Packing 

Elec. Sen1i,e SoppUea Co. 
Westinghouse E. & M. Co. 

Paints & Yarnlsbea, InsnlatinK' 
Sterling Varnish Co. 

Paints 1Lnd Varobh•• for 
Woodwork 

National Ry, Appliance Co. 
Paving Brlck1. Flller eod 

Stretcbe,r 
Nelsonville Brick Co. 

P,n1oi; Material 
Amer, Br. Shoe & Fdry. Co. 
Nelsonville Brick Co, 

Plcknpe, Trolley Wire 
Electric Service Sup, Co. 
Ohio Brass Co. 

Pinion Pultere 
Columbia M. W. & M. I . Co. 
Electric Service Sup. Co. 
General Electric Co, 
Wood Co., Chas. N. 

Plolon• (Bee Geara) 
Pine, Case Hardened, Wood 

and Iron 
Bemis Car Truck Co. 
Electric Service Sup, Co. 
Ohio Brass Co. 
Westiorbou1111 Tr. Br. Co. 

Pipc, Flttlop 
Wesllngbowe Tr. Br. Co. 

Planera (See l\luhloe Toole) 
Pllero. Insulated 

Electric Service Sup. Co. 
Pneumatic Toot, 

Ingersoll-Rand Co. 
Polo Relntorclnr 

Hubbard & Co. 
Polee, l\letal Street 

Bales Exp, Sleet Trull Co, 
Electric Ry. Equip. Co. 
Hubbard & Co. 

Polee, Trolley 
Anderson Mfr. Co., A. & 

Jiu:bia M. W. & M. I. Co. 
Electric Service Sup. Co. 
Nttllall Co.. R. D. 

Pol••• Tabular Steel 

Fi:~~~~08 ~'ggjl~OCo. 
Poleo and Tl• Treated 

International Creosoting 
and Construction Co. 

Poles, Ties, Post, Piling and 
Lumh...-

lntemational Creosoting 
and Construction Co, 

Nashville Tie Co . 
Power Saving Device■ 
Eronomy Electric Devices 

Co. 
National Ry. Appliance Co. 

Pre&1uro R•K"Ulatoro 
Gtmeral Electric Co. 
Ohio Brass Co. 
Westio&"bouae E. & M. ~o. 

Pompa 
Allis-Chalmero 111:ta:. Co. 

Pnn•hee, Ticket 
Bonoey-Vebslace Tool Co. 
Inlero&t'I Reg. Co~ The 
Wood Co., Cbas. N . 

Rall Grloden (See Grinder■) 

Rail Joint•. Bolted 
COJ'Degie Steel Co. 
Rail Joint Co. 

Rall Jolnt&-Welded 
Ind!MaJ)OUS Switch & Frog 

Co. 
Rall■, Stet-I 
Cambria Slee) Co . 
Carnegie Steel Co. 
MldvalsSteel & Ordnance Co. 

RRllway Safety Swltcbe■ 
Consolidated Car Heating Co. 
Westinghouse E. & M . Co. 

Rall Weldin,: 
Rail Weldin&" & Bolldln&' Co. 
Ry Track-work Co. 

Rattan 
Amer. Rat . & Reed lilt&", Co. 
Brlll Co .. The J, G. 
Electric Service Sop, Co. 
St. Louie C&r Co. 

~&ttto and Flttlnit• 

tr~tg~ .. S~c!· S~p. Oo. 
Internat'l ~ - Co .. The 
Rooke Automatic Rer. Co. 

Reinforcement. Ooncn,te 
American Steel & Wire Co. 
Ca.rnc&ie Steel Co. 

Repair Shop Appllanceti (See 
also Coll Bandlns and 
Windlnc lllachlnea 

ColumbiB M, W. & lll. I. Co. 
Electric Service Sop. Co. 

Repair Work (See iwo Coils) 
Columbia M. W. &M.l.Co. 
General Electric Co. 
Westin&"bouae E. lo M. Co. 

Replacer&, Car 
Columbia 111:. W. & M. I. Co. 
Electric Service Sup. Co. 

Reolatan,e, Grid 
Columbia 11[. W. & M. I. Co. 

Reolstancc,, '\Vlro and Tnbo 
General Electric Co. 
Westiogbouae E. & 111:. Co. 

Reolstaneee 
Consolidated Car Healing Co 

Ret rl evora, 'l'rolio,7 (!See 
Catehers and Retrlevero, 
Trolley) 

Rheootata 
General Electric Co. 
Westlnghoose E . & M. Co. 

Roofing Car 
Pantasote Co. 

SRndere, '.l'racl<. 
Brill Co,. Tbs J. (}. 
Columbia M, W. -lo M.1. Co. 
Electric Service Sup. Co. 
Nichola-Lintern Co. 
Ohio Brase Co. 
St. Louis Car Co. 

Sash Fixtorea, Car 
Brill Co .. The J . G. 

Scrapen Track (See Clean­
ers and Scrapsn, Track) 

Seating Mat<>riaJs 
Brill Co., The J. G. 
Pan ta.sote Co. 

Seats, O.e (SN al110 Rattan) 
Amer. Rattan a. Reed Mf&", 

Co. 
Brill Co., The J . G. 
St. Louis Car Co. 

Second-Hand Eqalpmeut 
Archer & Baldwin 
Electric Equipment Co . 

Shades, V eetlbnln 
Brill Co., The J , G, 
PBlltasose Co. 

Shovel• 
Allis-Chalmers MC&", Co. 
Brill Co., The J, G. 
Hubbard & Co. 

Sldo Bearlnp (See Bearln1t1, 
Cooter and Side) 

S~l~ar°'~e~~~ln&. 
Electric Service Sup. Co. 
Na!'! Pneumatic Co., Inc. 

Sl,rnala, Indlmtloit 
Nichols-Lintern Co. 

Slpal S:r1tem1, Block 
Electric Service Sup. Co. 
Nachod Signal Co., Inc. 
u. s. Electric Sll'Dal Co. 
Wood Co .. Chas. N . 

Signal Syeteme, HI,hway 

N~:i°i11'Dal Co~ Inc. 
U. S. Electric Sl,nal Co. 

Sieck AdJn■ter1 
(See Brake AdJollter1) 

Slag 
Carnegie Steel Co. 

Sleet Wheel• and Co.tun 
Andereon Mtr. Co.. A. & 
J.M. 

Columbia )(. W. & M. I, Co. 
Electric Ry. Equip. Co. 
Elec. sernce Sappllea Co. 
More.Jones Br. & Metal Co. 
Nuttall Co.. R. D. 

Smokeataeke, Car 
Nlcbole-Llntern Co. 

Snow-Plow,, Sweeper• aod 
Brooms 

Amer. Rat. & Reed lllfit. Co. 
Brill Co., The J. G. 
Columbia J,t. W. & M . 1. Co. 

Splkea 
Amer. Steel & Wire Co. 

Splicing CompoondA 
Weslinrhouae E. & M. Co. 

Splicing Sleeve• (See Ciampa 
and Conn.,..tora) 

Sprlnp, O.r and Truck 
Amer. Steel Foundries 
Amer. Steel & Wire Co. 
Bemis Car Truck Co. 
Brill Co .. The J. 0. 

s~~lk~~~: J::t ~~d Rood 
St. Lou!■ Car Co. 

Steel O..stlnn 
Wharton. Jr .. & Co .. Wm. 

SteelB and Stet-I Product• 
Cambria Steel Co. 
Midvale Steel & Ord. Co. 
Morton Mtg, Co. 

Step1, Oar 
Amer. Abrasive Metals Co. 
Amer. Mason Sat. Tread Co. 
Morton M!,:. Co. 

Stoket11, Ill echnnlcal 
Babcock & Wilcox Co. 
Westinl<'houae E. & M. Co. 

Stora,:e Bntter!H 
(See Batteries, Stora,:e) 

Strand 
Roeblln.-•• Sone Co .. J. A. 

Structural Steel 
Cambria Steel Co. 
MldvaleSteeJ a. Ordnance Co . 

Soperheatera 
Babcock & Wilcox Co. 

Sweeper&, Snow (See Snow 
Plows, S w e e p ., r • and 
Brooms) 

Switch Stanch 
Indianapolis Switch & Frog 

Co. 
Ramapo Iron Work• 

Swlt<hes, Sele,,tor 
Nlchol•-Llntern Co. 

Swltcbea. Track 
(Seti Track Speclal ,vork) 

Switches and Switchboards 

1:~lid~~m:Nlr.M{t_,c°A,, & 
J . M. 

AulomaLlc Recloslng Cirelli! 
Breaker Co. 

Electric Service Sup. Co. 
Gtmeral Electric Co. 
Westinghouse E. & M. Co. 

Top,■ aod Clotho (Seti Jn­
euietlng Cloth, Paper and 
Tape) 

Telephonea and Parts 
Electric Service Sup, Co. 

Terminals Cable 
Standard Underground Cable 

Co. 
Testing, Commercial and 

Electrlml 
Elec'l Testing Laboratnrlee 

Testing Jnetrnment1 (See In­
etrumente, Eleetrlmt !'\ev­

nrlng, Testina:, etc.) 
Thermostat& 

Automatic Recloslng Circuit 
Breaker Co. 

Con . Car Heatlnr Co. 
Gold Car Heatinir & Llght­
inr Co . 

Railway Ulillty Co. 
Smith Heater Co .. Peter 

Ticket Chopper• and Deotroy­
er■ 

Electric Service SIU>. Co. 
Tickets Transfer• 
Carnegie Steel Co . 

Tie Plato,a 
Cambria Steel Co. 
MldvaleSteel & Ordnance Co. 

Tie• and Tie Roda. !!tee! 
American Bridre Co. 
Barbour-Stockwell Co. 

Carnegie Steel Co. 
International Steel Tie Co. 

TIOB, Wood Croe1 (See Pole•, 
Ties, etc.) 

Tonguc, Swlu!lee 
Wharton. Jr., & Co .• Wm, 

Tool Holder■ 
Williams & Co .. J, H. 

Toot Steel 
Cambria Steel Co. 
Carnegie Steel Co. 
Midvale Steel & Ordnance Co. 

T~Uua~~d~,_nk 
Toole, Traek and llflacollan&-

ou1 
Amer. Steel & Wire Co. 
Columbia M. W. & lll. I.Co. 
Electric Service Sap. Co. 
Hnbbard & Co. 
Railway Track-work Co. 

Towen and Tranomlsalon 
Structnrea 

American Bridre Co. 
Be.tee Exp. Steel Trues Co. 
Westingbou8'J E. & lll. Co. 

'l'ra<,k Expanelon 1olot1 
Wharton, Jr .. lo Co,. Wm. 

Traek Grinders 
Seymour Rail Grinder Co., 
E. P. 

'l'ra<,k, Special Work 
Barbour-Stockwell Co. 
lnclianapolis Switch & Frog 

Co. 
N. T. Swlich & Croeain&' Co. 
Ramapo Iron Worka 
Wharton, Jr., a. Co~ Wm., 

Inc. 
Tranef,r Tables 

American Bridge Co. 
Tranatormt.n 

~~~~ak'f::ri~fl.;. eo. 
Weatinl!'boose E. & M. Co. 

'l'read1, Safety, Stalr Car Step 
Amer . Abrasive Mel&ls Co, 
Amer. Mason Sat. Tread Co. 
Morton M!r. Co. 

Trolley BasH 
Anderson Mtr. Co .. A. & 
J. 111. 

Electric Sernce Sup. Co. 
General Electric Co. 
Nottall Co., R, D. 
Ohio Bra•• Co. 

Troller Ba...-a, R<!trlnvln11 
Andetaon Mfr. Co .. A. &J.M. 
Electric Service Sup. Co. 
General Electric Co. 
Nuttal Co., R. D. 
Ohio Brass Co. 

Trolley Bo-
Brill Co .. The J, 0. 
General Electric Co. 
Weetlngboose E. & K . Co. 

'!'roller Mat<lrlel1, Ovorhed 
Flood City Mfir, Co. 
Oblo Brae■ Co. 

Trolley Shoe 
Miller Trolley Shoe Co . 

Trolley and 'l'rolloy Syate.9 
Ford Cb&in Block Co. 

Trolley \Vheele (See Wb"" 

ri~~·~:b='ll~•> 
Troll,7 Wheel and Harpe 

Flood City llltir Co. 
Trolley \Vlrn 

Amer. Electrical Work 
Amer . Steel & Wire Co. 
Anaconda Copper Mininc Co 
Roebllns'• Sona Co.. Joli• 

A. 
Trncka, Car 

Bemis Car Truck Co. 
Brill Co ., The J. 0. 
St. Louia Car Co. 

Turbin••• Steam 
Allis-Chalmers Mfr. Co. 
Geoeral Electric Co. 
Terry Steam Turbine Co. 
Westinghouse E. & M. Co 

Torblne, Waser 
Allls-Cbalmere lllfg. 'Co. 

Turntables 
Inclianapolis Switch & Fro,r 

Co. 
Turnstiles 

Elec. Service SuppllOI Ce. 
Ohio Bras• Co. 
Perey Mfr. Co. 

Upboletery I\Iatfflal 
Amer. Rattan & Reed M 

Co. 
Valves 

WestinrbOUMl Tr. Br. Co. 
Vacnnm tniprea;na\loo 

AIUe-Cbalmere Mfg. Co. 
Ventllatore. Caz 

Brill Co .• The J, 0. 
National RY. Appliance 
Nlcbols-Ltntern t;o. 
Railway Utility Co. 
St. Louie Car Co. 

V~illia~~"& Co~ J. H. 
Welders. Portable Eleclrle 

Electric Railway Impro 

In~~!a~iis Switch & F 
Co. 

Ohio Brass Co. 
Railway Track-work Co. 
Rall Weldin&" ... BoudlDs 

\Veldlnr Proc,.ses and 

Ey;;f/1~• Railway Imp 

G':;:r~lc~lectrlc Co. 
Indian apolis Switch & F 

:r,g,~a.1 & Tbermit Corp. 

~1!\f w~~a~~:work Co 
Rall Weldlos & Boudin&' 
westingbouoe E. & M. 

'\\'elder1 Rell 1olnt 
Indianapolis Switch 

oi~o Brase Co. 
Railw&T Track-work Co. 
Rall Wnldlo&" & Bondin&" 

';~11":~a~':1~~ Switch & F 
Co . 

Wheel Guard• (See Fen• 
and Wheel GuardA) 

Wheel Preuee (See Machi 

wi'f:.1!~) car, Cut Iron 
Bemis Car Truck Co. 
Griffin Wbeel Co. 

Wheel•, Car, Steol and Ste 

A'!;!:-:ican Steel Foundrl• 
Bemis Car Truck Co. 
Carnegie Steel Co. 

Wbeel1, Bolled Steel 
Cambria Steel Co, 
Midvale Steel & Ordnance Co, 

'~"J'~i,o!~~tco .. A. &J.M. 
Colombia M. W. & M. I .Co 
Electric Ry, Equip. Co. 
Electric Service Sop. Co. 
General Electric Co. 
More-Jonee B. & M. Co. 
Nuttall Co., R. D. 
Star Bras• Work• 

'~~~!~':i· tl~t1c Co. 
Ohio Brase Co. 
Westinghouse Tr. Br. CO. 

'1:::e~rfeet & Wire Co. 
Roebllnr'• Sons Co~ John 

Wires and O..bl"" 
Amer. Elec'I Work1 
Amer. Steel & Wire Co. 
Anaconda Copper lflnior 
Cambria Steel Co. 
General Electric Co. 
lndiMaJ>Olis Switch &. F 

M~~valeSte&l & Ordnance 
Roeblinir•• Sons Co .. John 
Standard Underrrouod Celi 

J~·tlnghonse E. & lll. 
Wnodwnrklo,: Machin•• 

A1!11-Chalmera Mf&", Co. 
Wrenches 

William• & Co .. J. B . 
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Is the finest cord that science and skill can produce. 
Its wearing qualities are unsurpassed. 

FOR POSITIVE SATISFACTION ORDER 
SILVER LAKE 

If you are not familiar with the quality you will be 
surprised at its ENDURANCE and ECONOMY 

Sold by Net Weights anti Full Length• 

SILVER LAKE COMP ANY 
Monufocturera of bell, a/,rnal and other cord•. 

Newtonville, Ma■aachuaetta 
Tllllllllllllllllllllllllllllllllllllfllllflllllllll!~lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllHIIIIIIIIIIIIIIIJIIIIIIIIII~ 

GEU-BR.ONZE 
.AXLE 

D~MATUll 
BEAR.INGS 
~ 

che_ape.sl. hul 

u1111111111111111111111u11111111111u11•t 

Address All § 
Communications ii 
IO E 

BUSH § 
TERMINAL ii 

(220 36th St.) ~ 
Brooklyn, N. Y. g 

= 
Literature on E 

Request § 
111111111111111111111111111111111111111111•1111111111111111m11111111111111111n111111111111111•1111111111111111111111111111111i: 

1111111111111111111111,11111111m11111111111111111111111111111111111111111111111111111111t11111111111,1111111111111111111mu11111111111111w~ 

-L 
Indicating Signals ~ 
Mechanical Sans_lera ~ 
Ventilators, Smokestacks ~ 
Pneumatic Sanden ~ 
Seloctor Switchea, Lanterna, etc. ~ 

THE NICHOLS-LINTERN CO. i 
8<404 Lorain Ave •• Cleveland, Ohio § 

1n1111111111111111111111i1111n1111111111111111111111111111111111111u11111m11111111111111111111111111111111111111111111111111111111111111111111i 

IUIIIIIIIIUIUlfttllllWUl.illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllltt; 

Car Heating and Ventilation I 
Is one of the w:tnter problems that you musL ~ 
settle without delay. We can show you how E 
to take care of both, with ooe equipment. § 

. Now is the time to get your cars ready tor 2 
next winter. Write tor details. § 

The Peter Smith Heater Company~ 
1725 Mt. Elliott Ave., Detroit, Mich. ~ 

~ 

ffltmrmumnmnntlfllllllllllllllllfllllllllllllllllllllllllllllllllllllllllllllJIIIIIIIIIIIUUllllllllllllllllllllllllllllltll; 

IKIUlllflfUHIIIIIIHlllltlllllllllllllllllllllllllllllllllllttlllfllllllllflllllllltllllllllltllllll lllllllllllltlllllllllllltltllHIIIIIIIIIIII~ 

Use them m your tenninals- ~ 
PEREY TURNSTILES i 

or PASSIMETERS I 
Ftuln IAllln 11,e Clckel ullel' ~ 

Perey Manufacturing Co., Inc.~ 
l!O Chor,,h i-t.-t. Nnr Tork City i 

-IIHIIIIHIIIIHHHllfllllllllllfllllllllllllllltlllllllltlllllflllllllllHIIIIIIIUllfll11111tlllllllHUlllllllllllllllllllllllllllllflllll1°: 

, ............ lfVIHIHIHHHHIIIIIIHIIIIIIIIHIIHKnllfflllfflHlltllHIIIHllltl1111JHIIJtllltlHUWUDHIIIIIHfflllll-llMRIINIIII~ 

= ~ 
E 5 

ii Brake Shoes ; 

A. E. R. A. Standards 
Diamond "S" Steel Back 1s the Best Type 

SAFETY 
CAR 

D-67 for Narrow Treads 
D-87 for \Vide Treads 

Standard 

Patterns 
for 

American Brake Shoe and Foundry Co. 
30 Church Street, New York 

332 So: Michigan Ave., Chicago Chattanooga, Tenn. 

:;.n111n11111111mm1111,1m11111111111111111111111111111111111111m11111111111111111m11111111tm1111111ntlllttlllllllfnllflllllllllllltllHIJHIIIIIUH~ 

~1111111111111111111u1111111111111111111111111111ni1111111111111111111111111111111111•1111111111111111111m1111111111111111m111111111ru111111111111111m1111~ 

I The Kalamazoo Trolley Wheels I 
~ have always been made of en• ~ 
§ tirely new metal, which accounts § 
§ for their long life WITHOUT § 
~ INJURY TO THE WIRE. Do § 
~ not he misled by atatements 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 u,-the LARGEST ~ 

I ~'it~iLU i~~~RS ~OLJ~~ I 
~ WORLD. i 

I THE STAR BRASS WORKS ; 
~ KALAMAZOO. MICH., u. s. A. I 
~ s 
lj1111111111111111111111111111111111111111111111111111111111um11111111111111111111111m111111111111111111111111111111111111tt11111111111111Hlllttllllllllltllllr. 

''lllllllllllllllllllllll!:i11111111111tlllllllllllllll111111111111111111UIIIIIJIIIIIIIIHlllllllllll1rllll11111111111111111111111111111111111111111111111111111111£ 

i CTRIC CAR HEATE I 
i ERMOSTATIC CONTROL § 

§ )~~~~!!~~~~~~~~~ I i I 
~ LECTRO-PNEUMATIC ~ 
~ OR OPERATING DEVIC ~ i 
~IIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIUI~ 

'-'llllllllllllllllllllllllllllllllllltlllllttlllllllltllllllllllllltlllllffttllllllllHIIIIIIIIIIIIIIHIIHHIIIIUIIIIIIIIINIIIUIIIHIIIIIHOIIHIIHHIHUIIII!: 

~ The Rex-L Turnstile " I 
~ Model 50 ~ 
E Positive, tamper-proof, regbterine device. Io- ; 
E dlvidual relea<e for each pen,on. Coolorm, to ;. 
E U. S. Internal Revenue DepartmeoL Rule,. i 
§ Ueed by Boston Elevated Railway Co. ii 
~ w,..,, ,,. for conncUalion I 
§ DAMON-CHAPMAN COMPANY ! 
§ RochHter, N. Y. i 
51111111111111111111111111111111t11tlltllltlllllllltllllttlllfllllllltllflllllllllllllllftlltlllllllllllllllllllllllUIIHtlllHllllnH11m11111111111111111111111; 
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In the April 15 issue The J. G. Brill Co. illustrated the 

=-

;;========-= Brill Vertical Handle Brake in their advertisement on 
page 57. The illustration showed the brake staff ex• 
tending up instead of down, as it should have appeared. 

Electric Railway Journal 
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§ Any width, with or without noains 

§ MASON SAFETY TREAD ,;r--.,..---,,. § for car and atation atepa = Standard for 26 11~r• 
§ Stonwood Steos and Karbolltb Floorlnr 

~ AmeriB~.:1~~:. tr~ ~ . .?.i"rh~~:r~k.!Iaae. I, 
i Jooepll T. B7eraon & Son, Chlcaro. We1tern Dlatrlbuten 
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I Keep your Eye on the 
I SEARCHLIGHT SECTION 
i_; and your advertisements in-it 

812 
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Brill ''Exhaust" Ventilator 
and Birney Safety Cars 

In the development of the Birney Safety Car it was im­
portant that every part of its equipment should measure 
up to the high standard of .service which was apparently 
essential for this type car. 

The Brill "E~haust" Ventilator was included, because 
in its many years of service it had been found to have a 
capacity in excess of all boards of health requirements. 
Its neat and symmetrical appearance and simple con­
struction with the absence of any moving parts were 
important factors in its selection as the type best suited 
to modern city service with Birney Safety Cars. 

f:fflfil THE J. G .. BRILL COMPANY m1 
~ . PHII-.ACE:1-PI-IIA. PA.. ~ 
AMERICAN CAR Co. - G.C. KUHLMAN CAR Co. - WASON MANF''o Co. 

&T. L.OUIS MC, CLCVCLANO,CMIO. SPRJNOF"IICl..0,MASS. 

CANADIAN BRILL COMPANY, LTD., PRESTON, ONT. 
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ELECTRIC RA I LWAY JOURNAL 

COLLIER SERVICE 
.7 s us t a i n s c a r c a rd 

space value by main­
taining a nation-wide organ­
ization of car advertising 
experts. 
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