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□ □ 
B Joe's Christmas Gift B 
□ □ 
B to the General Manager B 
□ □ 
D "Certainly an impressive sight, Joe," said the General Manager D 
B early Christmas Eve, as he gazed spellbound upon the seething mass 8 
□ of holiday shoppers crowding the streets below, and the endless chain D 
B of traffic threading its w ay through the m erry throngs. "A marked B 
□ contrast to the service we could extend to the public before we □ 
D equipped all our cars wi th Westinghouse modern motors and good D 
B old_ 'H~: Control, and u sed 'train operation ' for these heavy traffic 8 
□ swmgs. □ 

D "Looks good to m e, too, Boss," replied Joe, grinning happily. Q 

B "l sure am proud of those equipments. Everything on the Main B 
□ Street and Grand Ave. Lines is a two-car 'HL' train, and the Traffic □ 

B Manager just told m e over the 'phone that they can easily handle the B 
□ bunch- that every car is out , and that every thing is moving as smooth □ 
□ as silk.'' D 
B "A splendid report for Christmas Eve , my boy," said the Gen- B 
□ eral Manager. " You couldn't have presented me with a more wel- □ 
D come Christmas gift , and I'm sure that happy crowd down there would D 
B like to tell you the same thing." B 
□ □ 
□ Westinghouse Electric and Manufacturing Co. □ 
□ □ 
D Sales Offices in All (W\ East Pittsburgh, □ 
B Large American Cities ~ Pennsylvania B 
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"Featherweight" 
Straight Air Brake with Emergency Feature 

HOSE ANO 

COUPLING 

M-2& BRAKE YA\.VE'. 

;P1PE EXHAUST 

-·-· 
TOTROLLEY --·-· ---· --· SNAPSWITCH?___j--,usireLoc• 

PRESSOR COV ERNOR 
TO CUT IN AT 50 LBS. 
TO CUT OUT ATM LBS. 

MOTOR CA R 

8-a-A CONOUCTdR"S VALVE 

IN ALL CASES AIR MUST BE 
TAKE N FROM TO P (PREFERABLY) 
OR INSIDE OF CAR 

AIR GAGE 

-M-2e BRAKE VALVE 

Economical 1- Low First Cost 
2- Light Weight 

Fea tures 
3- Small Current Consumption 
4- Low Maintenance 
5- Long Life 
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□ 7 Meets all requirements of city and suburban service where moderate speeds prevail. D 

:J Possesses the flexibility of the simple, straight air brake in service application and D 
D release. D 
rJ 0 
D Carries the automatic, instant-acting, full-pressure features of the standard automatic O 

D air brake in emergencies. □, 
0 Whether used normally on a single motor car, or on a two-car motor and trailer train □· 

D during rush hours, it is equally effective and r e liable, and retains at all times the integrity of 0 
D ils various characteristic features. D 
□ □ D When each car is fitted with a cond uctor's application v a lve, the emergency brake may D 
u be applied by the conductor from any p o in t in either car or o n the ca r platforms. □ 

D Likewise, pressure escaping from th e emergency pipe line, due to pipe breakage, hose D 
:J rupture, or hose separation, will automatically cause an emergency application of the brake. D 
□ High speed suburban and interurban t r ains of three cars or more, whose more D 

~ intensive service requires higher power and control, should be fitted with the corresponding B 
□ type of Westinghouse standard automatic ai r brakes. □ 

~ The specially exacting service o f e levated, subway and electrified steam road divisions , □□ 
w is admirably met by the Westinghouse electro-pneumatic b rake. 
§ Our engineering and inspection force o f practical, "firing line" men is maintained at t8 
D considerable expense to assist our patrons in working out a ll a ir brake problems of opera- D 

□ tion and maintenance. □ 
D These experts are yours. U se them. D 

□ □ 
B Westinghouse Traction Brake Company B 
□ Wor ks : Wilmerding, Pennsy lvania □ 
□ □ 
□ □ D Pittsburgh: Westinghouse Building N ew Y ork: Ci ty Investing Building □ 

D Chicago: Railway Exchange Building St. Louis: Security Building D 
:J □ 
□ □ 
□~=~~~~~~~~~~~~~~~~~~~~~-=--:===---~-----~□ 
□□ [J D D□□□□ □□□ □□□□ Cl C:::10 0 □ □ □ □ □□ □□□□ DD □□□□□□□ □ □□□□ ODD □ □□ 
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□ □ D The first of three 30,000 KW. Cross-Co mpound Turbo-Generator Units D 
D for the lnterboro Rapid Transit Co., New York City D 

□ □ 
□ □ 

B The Most Economical Turbine B 
□ □ 
□ □ 
□ □ 
□ Since placed in operation the 1 8th of December, □ 
□ 1914, this turbine has been carrying loads up to □ 
6 32,000 KW., and has established a record for 6 
D ruggedness and reliability. As determined by D 

6 accurate tests made by the purchaser, the 6 
□ economy of this turbine has never been equaled. □ 
D Two duplicate units have since been placed in □ 
6 service, and their operation has borne out the 6 
□ record made by the first. D 
□ □ 
□ □ 
□ □ 

6 Westinghouse Electric & Manufacturing Co. 6 
D East Pittsburgh, Pa. □ 
D Atlanta, Ga, Charles ton. W. Va. Dayton, Ohio ® K:rnsns City. l\Io. New Orleans, La . f>t. Louis , l\Io. D 
□ ~;f/~'.:~;~e,i,;~~la. g;r:,:~~~ei,t C. 8!f1:~t ~fic0h. t~~t;;!~~~!~dal. t~~:;1~~~l~~r Y. ~~~t k:a~~cfsictg:, gl\~h □ 
□ ri~~~~~'.diiI~~~-Va. g~~~Y~',~J'.· a°h~~o =~~~;t~0~.1l.;"',;, " ~w::,1,:1~\:~?,i-?~. nn~;:~i-~~i1:/" ~~;.t~'i~e:V~s\.. □ 
□ u~~~: 1.oilI~nr c.2rl~wi~'.'~i'e~~lo }~~\f~'.aRr~:s, Ind. c Minneapolis, lllinn. i~~~I::.~l~~.oi!tY. i~::~~\);';,g~g~~ D. C. 0 
D •w. E. & ~I. Co, of 'J'exas D 

' 1821 □ 

□□□□□□□□□□ □□□□□□ □□□□□□□□□□□□□□□□□□□ □ □□□□□□□□□□□ QDD 



6 ELECTRIC RAILWAY JOURNAL [DECEMBER 25, 1915 

Some Misconceptions Regarding Advertising 
in the Electric Railway Field 

I T is one o f the fundamental laws o f the act ion o f th e human 
mi nd that when a subj ect is sugg;ested to us we think oJ it 
fi r st an d most clea rlv 111 that particular aspect of the subJ ect 

\\ hich is most fami liar -to us. 
For instance when we speak of war, the ave rage mind thinks 

of oreat masses of men in uni fo rm, marching r egiments, military 
ba1;ds, and waving flags, the outward and fami li ar display of 
mi li tary preparation. , . 

Comparatively few think of the questions of tran sportat10n , 
commissary, ammunition, communicatio~, and th e. 1;1any other 
vi tal thi1rs which are of such supreme 1mportai1ce 111 warfare. 

In the ;ame way, when we speak of adve rtising, the ave rage 
man th ink s of the 0 -reat dominating adverti sing campaigns, o f 
whi ch he sees the ~\"idence every day, whicn are directed to 
the general public and which stare at _him fro~1 the pages of 
hi s maoaz ine, or da ily n ewspaper, spnng at him from every 
corn er 'Lill boarcl, or comm and his at!en ti on as he rides on the 
street car. 

From such a concep-tion the average man gains the idea that 
this kind o f activity, and this only, is adverti si ng. 

A Much Abused Phrase 

I T is fr um such misconception o f acJyert ising _that we get the 
timeworn and much overworked phrase which att empts an 
a ll -inclu sive cl elinition o i ad\"erti sin5 by saying th at it is the 

art uf "keeping yo u r name be for e th e 1:it!bli~"- a phrase fr~­
quently used even by sell ers of commodities 111 wl11ch there 1s 
nn appeal tu the general public whatsoeYer. 

T here is no sen se in thi s epigrammatical defi nition a s it stands. 
an vhow. becau se a name by it self a lone mea ns nothing. It is 
o niy as it identi1ies the thing fo r wh ich it stands that a name 
mean s anything nr ha s any use. 

\\ ' hat sense w ould there he in J ohn Smith & Company "keep­
in o- their name before th e public ," if thev did not connect with 
th~t acti on a clear understand ing o f the- commo dity they have 
,fo r sale, and it s \" a lue to the lJUyer ? 

\ \That thi s much overwnrkecl and much mi sunder stood phrase 
r eally mean s, tl1t'n, is to keep your name before the public in 
connection with in formation a s to the commoditi es or products 
for which that name stancJ s. 

In the second place, the public is an a ll -inclusi,· e term, unless 
, ·ou qualify it. It means the , , ,/10 /c public. which, o f course, 
1nclucles n;en, \\'omen and chi ldren, lawyers. doctor s, clerks. 
fa nm.:rs, teamsters, and persons in any and e1·ery other line of 
occupat ion, who make up th e public. 

\ \'hat :-.ense \\' ould there lie in keeping he fore " the public" the 
11ame nf the manufacturer of a Concrete ::\lixer, or a Hoist ing 
E ngine. ()J" an E lectr ic Railway Controller, or a speciall y de­
signed machine for the reducin g and re fi ning processes used 
in manufacturing plants? 

And vet manu facturei· s of the sl' \"ery commodities do, ap­
p·arentl); without much th ought, consider ad,·ertis ing purely 
.fr om the ~tandpoi nt o f "keeping th eir nam e before th e public." 

The Dominant Minority 

0 F course, what they mean \\'hen they say this, is keep ing 
their name, in co1111cctio11 with the merits of their com­
modities, before their public, that is, before the com­

paratively sm all number o f persons in the wlz otc public who 
might he interested in their products, or have a controlling or 
contribut ing influence in th e purchase of such products. 

Thi s distinction, of course, is one o f fundamental importance, 
a nd vet it is a question \\· hether such a manufacturer as we ha\" e 
cit ed-, in using the term, is generally conscious that he is making 
th is distincti on. 

To many persons thi s discussion may seem theoret ical and far­
fe tched, but, from such misconceptions and mi sunderstandings 
of the purposes and functi ons of advert ising. spring many of 
the abuses of ach-ertis ing. and many o f the disappointment s and 
fai lures in the use of ad \" er tis ing. 

T he seller who, consciouslv or unconsciouslv, thinks of adver­
tising only in the fo rm an·d expression in -which he is most 
fa miliar \\'ith it in campaigns to the general publi c, is very 
likely to think that all there is to adverti sing is the us e of 
"clever catch phrases and pretty pictu r es." 

T hat these have their place for certain kinds of advertising 
is unquest ionably true. The trouble is that they are often mis­
p.Jaced. 

A.nd the roo t of the trouble is that it is not understood gen­
erally that eve ry advert ising campaign, no matter how small or 
large, is an i11di,;id11al and distinctive problem, and to be most 
profitable and successful must be handl ed on individual and 
distinctive lines. 

Every Problem ls Different 

T H E kind o f advertising which will induce a housewife to 
demand a cake of soap by name is not always, or even 
rarely the kind o f advert ising which will lead an engineer 

to determine whether a certain machine is the one he wants to 
specify for a special purpose. 

Again, from this misconception of the application and use of 
advert is ing (particularly in the fields of sale of special com­
modities, appealing only to special classes of buyers), there 
arises the obsess ion, which possesses the minds of so many 
manu facturers, that if they put their name in connection with 
thd r commodity in some place or pos ition where it may be con­
sta.ntly seen by the possible buyer s in their fie ld, that they are 
usihg advertising in an efficient way. In other words, that keep­
ing their nam e and their commodity before the public is the aim 
and encl of all adverti sing. 

:\Jany a manufacturer is obsessed with the idea that if he 
places his b11si11css card in some r efer ence book or directory, 
or peri odical, where it //la y be /oo!?ed f or by th e prospective 
purchaser who is looking for hi s kind of commodities, that he 
is thu s doing for himself all that can be done in th e way of 
ad\"ert ising. 

He may have a product, the advantages of which would re­
quire hours o f per sonal a rgument on the part of an expert 
salesman to demonstrate to the buye r, yet he fail s to see the 
opportun iti es which exist fo r him in th e proper 11 se of ad1•er­
tisi11g for doing this demonstration work. 

S 11 cccssf11/ adverti ser s a lmos t uni ve rsally utili ze adverti sing 
fo r it s cducatio11al value. T hey use it in adz,ance of actual 
demand. 

They utili ze ad\"erti sing not merely to let a man already in 
the market know where he may obtain a given pr oduct, but to 
com•i11cc him beforcha11d, that when he is in the market, they 
have the p·roduct which w ill give him the service for which he 
is seeking. 

They use it not merely to let the buyer know wh ere he may 
g-et a th ing that he lrno1e•s he w a11ts , but to convince him, before 
he arri\'es at that stage, that they haYe the thing which he 
needs and should use. 

Creative Advertising 

S UCI-I advertis ing is educational. It is suggestive. It is 
creative. It supplies information. It purchases con­
fidence in advance. It induces the buyer in advance to 

fa \" or the product advertised. It direct s and largely influences 
demand. 

It does not wait, nor depend, upon an i11q11iry from the man 
in the market, but it creates a market by convincing the buyer 
in advance that h e needs the commoditv off ered. 

Such advertise r s "tell their story" from every possible angle 
of appeal and interest. They put thcmsel'l'es in the place of 
tlU! ir possible b11ycr. T hey point out to that possible buyer the 
special conditions which he may have to meet, which will make 
their product particularly valuable for his sen-ice. 

They do not awa it demand, they create it. 
They do not merely supp/_\' the market , they make a market. 
This is the kind of adve rti sing which is of service and profit, 

not only to the adve rti se r, but al so to the purchaser. 
It is the kind of advertising for which Electric Railway 

T ournal Service stands. 
- For any seller of products or service which have or nzav 
create a market in the Elect ric Railwav field, this kind of adver­
tising, through Electric Railway J ournal Service, offers one of 
th e most efficient, powerful and certain methods fo r the profit­
able deY elopment of business. 

*Copyright 
1915 El tr·c R ·1 Jo r l s . M cGraw Publishing Co., Inc., ec 1 at way U na erv1ce 

239 \\' est 39th Street 

T his is a r eprint of Number 6 
of a series of twelve booklets 
on advertising and business 
promotion. These booklets, as 
published, will be sent to any 
address on request. 

New York Member Audit Bureau of Circulation 



DECEMBER 25, 1915] ELECTRIC RAILWAY JOURNAL 

0-B Cateher (Pat. App 'd F or) 0-B R etriever (Patented) 

O-B Trolley Catchers 
and Retrievers 

are Trouble Elilllinators 
You can put either of these devices on your cars and then 
forget about it ; there will be no further cause for worry. 

Special attention to the detail s of design and manufacture 
guarantee successful operation under the most severe con­
ditions. The mechanism is simple and efficient. 

Try at Our Expense 
We will gladly send a Catcher or Retriever for service trial 
on your r oad. 

P ut it on a car, give it some r ough treatment and see how 
it does its w ork. 

If y ou are not sa ti sfied, r eturn it at our expense. 

It cost s yo u nothing to investigate. 

THE OHIO BRASS CO. 
Mansfield, Ohio 

7 
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Get the 
Outside Viewpoint 
on the Inside of 

Your Power House 
Consider lubrication. It's a far-reach­
ing subject. Under your present sys­
tem , its cost-reduction may be impos­
sible because th e men are too close to 
the proposition to see any weak points. 
The app li ca ti on of th e outside viewpoint 
is why 

Galena Oils 
and Galena Service 

combined, reduce lubricating costs. 
We come to you with a contract-
it guarantees to reduce your lubrication 
cost 10% 
below w ha t you are now paying for 
oth er oil s. 
We don 't work against your men. We 
work with them. 
\ Vhy not get the detail s of our cost-cut­
ting co-opera tion ? 

Caler\a-Sig11.al Oil Co. 
Y Franklin. Pa. Y 
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Do You PERMIT this? 
The conductor has thrown the signal and he is looking 

to make sure that he has correctly thrown it. 
He is probably a careful conductor. 
But all conductors aren't so careful. 
Looking-again-to-make-sure takes time-causes delays 

whether the conductor is careful or not. 
Why should he be forced to leave his car anyway? 
United States Electric Signals take the responsibility of 

making sure out of human hands. 
Safety is automatic. 
Do you PERMIT the safety of cars and passengers to 

rest entirely on the good ( or poor) judgment of the con­
ductor? 

It costs LESS to let U. S. Electric Signals take care of 
safety 

-and schedules. 

United States Electric Signal Company 
West Newton, Massachusetts 

Foreign Representatives: 

Forest City Electric Services Supply Co., Salford, En~land 

9 
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D oor and Step 
Co nt1·ol 

MANUFACTURE 
As spec ialists in door and st ep 

control , we u se special too ls t o 
attain the highest degree of accur­
acy and reliability. 

Here are a few examples: 

~~~~"&~~& 
Our Au tomatic Oscillating Valve Grinder 

does perfect work 

The face s of NATIO;,,;A L pneumatic engine ca s tings a r e g r ound off 
perfectly on a horizontal carborun dum grinder. 

The casti ngs of NA'T'JON"AL pneumatic engines a r e broa ched by a 
tool which gives the accurate bore of a rifle bar rel. 

Broach ing a National Pneumatic En gine 

The valves of NA T I ON A L 
pneumat ic equi pm ent s are placed 
on an osc illa ting g rinder which 
grinds every valve w ith an unvary­
ing exact ness imposs ible in hand 
operat ion . 

These a r e but a few r ea son s why 
you should co rrespond w ith u s 
for eit her m a nual or pneumatic 
door a nd st ep control. 

A clean-cut product pre-supposes a clean-cut maker. You .will find 
that our n1anufacturing and business standards go hand in hand. 

-'-.........._~·· e:...,· • ...... - · . ·--·~:;_;.a-~~.~r, --~ .. ,:1~:;:x._~----v. ~7;:~~f~;:,;. ::.-:,;,...;.,;;~a•~C.;• ;;;y-.;;~~"~✓~~:C :..~.~.a.. :;~~~:;t:"~· 
~ 

NATIONAL COMPANY ': ·, 
5l5laflin St. Chicac30 
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The Railw-ay Field Book of Today 
The fifth edition uf A ll en 's l{ailroad Cur ves a nd Ea rthwo rk , w ith Field 

and O ffi ce T a bl es ( publi shed in 19 1+ ) is nu\v in wid e u se a m ong elect 1·ic 
men. I t s g rowth has no t com e by lu ck , but throug h a ca reful. 

sys tematic s tud y of th e n ee d s of t h e eng in ee r a nd prompt 
adapta tion to hi s chang ing rcquirem en t s . 

railway 

For example, Prof. A ll en w as the fir s t to prndu ce hi s 
book in two part s fo r co nve ni ence in fie ld u se. l le ha s 

a lso bee n early t o 1·ecog nize the valu e of the Sta nd a r d 
S piral of th e A m er ican Railway E n g in eering .,\ sso­

ciation , and ha s add ed special tables t o fac ilit ate 
it s fi e ld u se. 

ln the sam e manner the t y pogra phy, illu s­
trations, a rra ngem ent of th e t ext and t a bl es , 

Allen 
Railroad 
Curves and 
Earthwork 
Field and 
Office Tables 

treatment of the va rious probl em s -
briefl y, every detail has bee n studied 

ca r efull y and improved w h en ever 
im pr ovem ent see m ed poss ibl e. 

By C. FRANK ALLEN 
Prof. of Railroad Engineering, Mass. Inst. of Tech . 

PUBLISH ED IN T WO FO RMS 

A-Two P arts in O ne Volume. 
S 16 pages, fl exible leath er, pocl,et si::e, gilt 

edges, $3.00 ( 12/ 6) net , postpaid . 
B- In Two Parts. as fo llows: 

RAILROAD CU R VES AND EA RTH­
WORK. 
234 pages, $2.00 (8/ 4 ) /l et, postpaid . 
FIELD AN D OFFICE TABLES. 
282 pages , $2.bo (8/4) 11 et , postpaid. 

Y ou have the privilege of fr ee 
ex amin a ti o n of thi s book . 

::\1 erelv r eturn the attach ed 
coupon. Y ou can return th e 

book without oblig ation if 
it does n o t seem of value 

t o v ou . 

11 

Sent for Free Examination 

\ Ye will send thi s book or a ny book publi shed by the l\IcGR .-\ \ \T­
H ILL DOOK CO MP.-\ 01 \' , Inc., to a ny subscribe r to the E lect r ic 
l{a ilwa y J ournal or any _ m embe r of th e . \merican I ns t itu te of 
E lectri ca l E ng in ee r s or . \mcrica n El ec tric Rai lway . \ ssoeia t ion for 
ten days ' f 1 ee exam inar ion . 

un~1m:1QMit•J:1a,mu,1:1 
If you :i re not a suhscrihe r to Elec tr ic R ail way J eu rna l or a 

me mber of the .\ merica n Ins titut e of E lectrical E n gineer s or 
.\ mer ican E lec t ric R ai lway , \ ,socia ti on a refer ence wi ll giv e you 
th e sam e 1,r iv ilege. 

l\ o books sent on app rov::tl outside of the Fnited Sta tes or to 
book se llers rJ r age n ts. 

McGra'\\'-Hill Book Co., Inc. 
239 West 39th S treet , New York 
Lon don Berlin 

Publishers of Books fo r Electric Railway Journal 

I l\kG ra w-Hill Book Co., Inc. I 
239 W est 39th Street, New York , N . Y. 

Yo n m ny St:"' Utl lll f-' n n 10 cla~·::-. • app1·or a l : 
_\ 'I I P U'""i 
. •• • H=uilt•ou d C ur l · l•S autl l~:a l" t h,,·o rk . :,j,;:.! .UO Ul"t. 
.. . . F i .. itl Hlltl Otli t• t• 'l'a h l.-s , l,; :! .00 ttt• L 
. . .. ' r , , ·o Ju1 1•t s -hou11tl as out"• ~:-:.oo u et. 

J :1!!'n •1 • t o pa r fu r t il l' h oo k o r t1•tm.· 11 it po~tpa i11 witld11 10 
rlay -.: ot' n•,·<•ipt. 

- - l a 111 n rl'gn lnr ~u li...;r• r i l iPr to lilt• E lt•c·tric U :iilway .T1111n1:il. 

I :1 11 1 ;t 111t •llll lPJ' or ~\ . I. E. E. or A. 11:. IL .\. 
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Reapplying Old Bonds 
L 

- -t 

PREST-O-LITE 
Gas-Weld Rail Bonding 

(Oxy-Acetylene Process) 

t 

Reapplying- certain .type~ ;f bonds that have become defective is one of the simplest and 
1110:--t effecti\'e means .of pro\·ing quickly the effic iency and sav ings to be made by the P rest-0-Lite 
1 'rocess- provided y6u prefer to experiment in your own way before adopting this method for all 
ui y-:iur future bonding \\-ark. 

Cost of necessary equipment is only a fraction of what you would have to pay in the purchase 
or lease of bonding apparatus- thorough ly high-grade appa ratus only $60 (Canada $75)-acety­
lene and oxygen in portable cylinders on an extremely liberal basis- prompt service eve ryw here. 

This is a time for enforcing methods of st rict- The sav ings that the P rest-0-Lite Process will 
est economy-in rail bonding as well as in all show you in ra il bonding alone will surprise you. 
other departments of maintenance work. Con- The same portable welding outfit has enormous 
sider the leakage of profits owing- to defective possibilities of sav ings in shop and ya rd repairs. 
bonds. This loss can be immediately checked Let us send you some interesting data on 
by employing the Prest-0-Lite Process. O ne oxy-acetylene welding- how you can save your 
tP:,;ter and one welder can pick out and repair road a lot of time and money with thi s low-cost 
clefectiYe bonds without interfering \Yith traffic process. Your request for information will not 
111 an\' way. obligate you in any way. \\Trite-

The Prest-O-Lite Company, Inc. 
The World's Largest Makers of Di~solved Acetylene 

805 Speedway, Indianapolis Canadian Main Office and Factory 
53 Branches and Charging Plants Merritton, Ontario 

Do Your Next Bonding by the Prest-O-Lite Process 
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A Tale of T-wo Crossings 

They are side by side, only 30 f t . apart 
on the Union Traction Co. line at 
Muncie, Ind. 

Here's what C. A. P rentice, Division 
Engineer of the U. T. Co., writes about 
them in the Electric Raihvay Journal 
of Nov. 20. 

Both crossing-s went in within S days 
of each other in December , 191 2 . One 
is as GOOD AS NEW. It is on an 
INTERNATIONAL STEEL CROSS­
ING FOUNDATION. 

The other is " nea rly worn out''-to 
quote Mr. Prentice. It rests upon timber 
ties. 

An International Steel Crossing 
Foundatio n reli eves your crossing frogs 
of bending stress, because of its uniform, 
full leng th support of the whole frog. It 
conserves the life of the crossing and 
minimizes the work of keeping it in line 
and sur face . The Big Four Railway 
crossing- first mentioned has only cost 
$ 56.8 r in three years for tamping. 

Look into the economy of Interna­
tional Stee l Foundations and Steel T ies. 
T hev mean lower costs and BETTER 
TRACK. 

Write for all tlzc facts. 

The International Steel Tie Company 

Parrott & Company, 
San Francisco, Cal. 

Los Angeles, Cal, 

General Sales Office and Works: Cleveland, Ohio 
REPRESENTATIVES 

J. E. Lewis & Co., 
Dallas, Texas. 

Mauriee Joy, 
Philadelphia. 

Wi_Jliam H: Zie~ler, 
Mtnncapohs, 'Mmn. 
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Type F C Bond 

Type P 4 P Bond 

Every "Protected" Rail Bond You 
Install Saves Money-Here's Why 

Because its terminals are made of soft, dense copper, forged to shape in 
dies. They are very soft and ductile and will not crack under compression. 

Because the body of the bond is made of pure lake copper, in both cable 
and flat wire types. This gives you a flexible bond, one that absorbs vibra­
tion perfectly and one in which the strands won't break or crack. 

Because body is forged and welded to the terminals by a special process; 
and on every "Protected" Rail Bond, whether compressed terminal type, 
pin driven type or duplex stud typ =, this provides a mechanically pro­
tecting sleeve-a "shot-over" sleeve-around the strands at their point of 
emergence from the terminal. It allows the cables or wires to emerge from 
the terminals in their original form, n =ither flattened, distorted, reduced in 
area nor burnt. 

In every "Protected" Rail Bond, where vibration is most severe-at 
the junction of terminal and strand, you get new, live, unburnt, mechanic­
ally protected copper to absorb it. This is why "Protected" Rail Bonds 
don't crack at this point. 

In considering your bonding, remember that "Protected" Rail Bonds 
are furnished in both compressed terminal and pin driven types; remember 
that every one has the valuable "shot-over" sleeve features; and remember 
that the proof of their service lies IN THE EIGHTEEN YEARS' EXPE­
RIENCE BEHIND THEM AND IN THE OVER EIGHT MILLIONS 
THAT ARE NOW IN USE. 

Wouldn't our broad experience in connection with every class and kind 
of rail bonding problem be of great value to you right now? 

It is yours for the asking, without the slightest obligation on your part. 

ELEcTRic SERVICE SUPPLIES Ca 
Manufacturer of Railway Material and Electrical Supplies 

PHILADELPHIA NEW YORK CHICAGO 
17th and Cambria Sts. 50 Church St. 417 So. Dearborn St. 
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EVERY product sold under this emblem is backed by 
J-M Responsibility-a new order of Service pledged 

by a nation-wide organization that has had over half a 
century of experience in solving YOUR problems. 

J-M Products are made not merely to sell but to give 
satisfaction in use. Hundreds of J-M Service Repre­
sentatives everywhere give this assurance. That's J-M 
Responsibility. 

More rugged than slate-more 
serviceable than marble-

J-M EBONY ASBES·TOS 
WOOD 

T his should suggest many uses around the station to tht> electr ic 
ra il way engineer. 

T he fact that this material is tough , hig hly dielectric and at the same 
time r esis~ant to the heat of the a rc makes it admirable fo r any electrical 
mounting that is needed in service. 

15 

You can machine and tool thi s material in your own shop without 
loss due to breakage, and you won 't be \\"Orr iecl with metall ic veins or 
fla ws. \ Vri te our nea rest branch for "Switchboard Mater ials" booklet 
to-day. 

Cen tral Sw itchboard Cordeli a Street Station, 
Paci lie Gas & Elec. Co , Oakla nd, Cal - :'vlade 

of J-:\I Transite Ebony . \ sbcs tos W ood 

A '"'"Short"" in a Cable may mean a Fire in a Manhole 

-unless the Cable is "Wrapped -with J-M Niagrite 

H. W. 

A fi re in a rnatrhole is a nasty thing to fig ht. And it can do a lot of damage 
in a few minutes-unless the cabie_s are protected with J-M l\'iagri te. 

J-M Niagrite is a tough, heavy woven asbestos tape about three inches wide. 
W rapped tightly about a cable and covered with th e special J-11 cement used 
with it, it hardens into a fireproof armor. Even a "short" in that cable can't 
spread fi re to other cables similarly protected. 

T o wrap your cables with J -M Niagrite is to insure them against fire. It's a 
big factor in minimizing service interruptions. J -11 Niagrite is a cable protec­
tion' that every Central Station needs. 

\ "! rite fo r complete data on J-J\1 :\'iagr ite ser vice 

JOHNS-MANVILLE COMPANY 
Akron Boston Columbus Duluth Kansas City Minneapolis Philadelphia St. Paul 
Albany Buffalo Dallas Galveston Los Angeles Newark Pittsburgh Salt Lake City 

Toledo 
Washington 
Wilkes-Barre 
Youngstown 

Atlanta Chicago Dayton Houghton Louisville New Orleans Portland San Francisco 
Baltimore Cincinnati Denver Houston Memphis New York Rochester Seattle 
Birmingham Oeveland Detroit Indianapolis Milwaukee Omaha St. Louis Syracuse 

THE CANADIAN H. W. JOHNS-MANVILLE CO., Ltd .. Toronto, Winnipeg. Montreal, Vancouver. 
For Great Britain a nd Continental Europe: TUR NER & MA NVI LLE, LTD, Hopetoun House, 5 L loyds Ave., London, E. C. 54! ~ 

a a 
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A R_ush Hour Asset 

ROLLED 
FROM 

BEST QUALITY 
STEEL 

- Electric 
Weld Rail Bonds 

Every pound of coal pu t into the power 
house boilers is pulling passengers-not 
heat ing rail joints. Because-

The E lectric Weld Rail Bonds virtually 
weld t he entire return circuit into one rail. 

And th ey don 't corrode at the terminals. 

Send a line fo r the list of users. 

The Electric Railway 
Improvement Co. 

Cleveland, Ohio 

f 11y\OJ ,~nn J~nwt ~~mruw~~ 
ll$~ lilOJ~~i~liil ~­

~ ,~li'llf. 

WEBER RAIL JOINT 

AGENCIES 

Boston. Mass . .• • ...• ... India Bldg. 
Chicago, Ill.Railway Exchange Bldg. 
Denver , Colo .. . • . . . E quitable Bldg. 
Philadelphia, P a. P ennsylvania Bldg. 
P ittsburgh, Pa . ..•.• ... Oliver Bldg. 
Port land, Ore •. . • •.•.• Wilcox Bid€:. 
St. LouisJ.. Mo., 

1..,ommonwealth Trust Bldg. 
Troy, N. Y .• .... . • Burden Avenue 

'.\fontreal , Can ........ McGill Bldg. 

London, E. C., Eng., 
36 New Broad St. 

Makers also of CONTINUOUS, WOLHAUPTER and ONE HUNDRED PER CENT. RAIL JOINTS 
for Standard, Girder an d Special Rail Sections. Also Joints for Frogs and Switches; 

Insulated Rail J oin ts and Step or Compromise Rail Join ts 

PATENTED I N UNITED ST A TES AND CANADA 2 
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Send for our new illustrat­
ed catalog. It contains full 
inf onnation on s i:::es, styles, 
etc .. covering our whole line 
of 'Wheels and harps. 

ELECTRIC RAILWAY JOURNAL 17 
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Now-· 

Get These Facts 

about the 

I 

and 

You can obtain more mileage from the wheel with least wear 
on the expensive overhead construction. You can be sure of 
a greater and more even flow of current and stop that destructive 
arcing due to wear and looseness of the axle pin. You can 
save the expense entailed in lubricating wheel bearings and 
damage to car roofing by dripping oil and shopmen's feet. 

The V-KEquipment will do it because of-
-the high conductivity of the wheel metal. 
-the perfect finish and uniform balance of the wheel. 
- the patented (V-K) self-lubricating, non-insulating 

graphite and bronze gauze bearing. 
-the most efficient form of contacts. 
- the patented (V-K) pin-locking device which pre-

vents arcing, and the building up of heat so destruct­
ive to the wheel. 

O n the basis of service rendered, there is no other form of 
Trolley Equipment that "'ill give you the economies obtainable 
with the V-K. 

More-Jones Brass & Metal Co. 
St. Louis, Mo. 

Ma nufacturers of 
Trolley vVheels and Harps, Contact Springs, Motor Axle Bear­
ings, Annature B earings, Trnck Journal Bearings, Air Com­
pressor Bearings, A rmature Babbitt Metal and similar products. 
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== 

-

-

= 
-

-

= 

-

~ 
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Brooklyn Rapid Transit 
Orders Grade M Gearing 

One of t he largest sup ply gear orders ever 
placed has just been awarded by the Brooklyn 
llapid Transit Con1pany for G-E G rade M 
Gearing. 

'T'his Con1 pany operates over 4500 cars in 
Greater New York and has been using a 
nu1nber of Grade M gears on its li nes for 
several years. As a result of their satisfactory 
operation this new order for 2800 gears and 
an equal nun1ber of pin ions was placed. 

Grade M Gearing owes its unprecedented 
success, not to its excellence in laboratory 
tests, but to its unfaili ng e f f i c i e nc y and 
econon1y in act ual se rvice. 

General Electric Company 

•~,. General Office: ~ Schenectady, N. Y. 

Sales Offices in all large cities 
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A 
Prehistoric 
Brake 

It \\'as a big idea for one of our ancestors to discover 
that he could stop a moving vehicle by getting levera::;e 
on a stick and pressing it into the earth. 

The stick was good enough at first only, for bye and 
bye it had to make room for omething more reliable. 

So, too, the old-fashioned trolley ca r hand brake has 
had to give way to the Improved Peacock Brake. Instead 
o f overworking the motorman and jarring the car, the 
Improved Peacock Brake provides the ease, the elasticity 
and the sure control of the air brake. including instant 
application of power to the brake shoe and posit~ve 
prevention of skidding wheels. 

In the crisis of an emergency applicat ion the Peacock 
does not lose an instant in getting a good hold on the 
wheels. The motorman does not have to scratch gravel to 
take up slack chain- the Peacock leaves none to take up. 

It gets through the preliminaries and down to real 
business quick. 

That's what you want in a brake! 

National Brake Co. 
Buffalo, N. Y. 

29 
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Electric Railway Lighting and 
Power Company Bonds 

E N TIRE ISSUES PURCHASED 

N. W. HALSEY & CO. 
New York Boston Philadelphia Chicago San Francisco 

THE ARNOLD COMPANY 
ENGINEERS- CONSTRUCTORS 

ELECTRICAL - CIVIL-MECHANICAL 
IOS SOUTH LA SALLE STREET 

CHICAGO 

ALBERTS. RICHEY 
ELECTRIC RAILWAY ENGINEER 

WORCESTER POLYTECHNIC INSTITUTE 

WORCESTER, MASSACHUSETTS 

Speciali1t in the Applicatio n of Engineering Methods to the 
S o lution o f Transportation Problems 

A 
STONI: & WE6STtR EN<ilNEERIN(j CORPORATION 

CONSTRUCTING ENGINEERS 

BOSTON CHICA<i0 

WOODMANSEE & DAVIDSON, Inc. 

ENGINEERS 
MILWAUKEE 

Wells Bldg, 

CHICAGO 

NEW YO R K , 
Trinity B ldg, 

782 Con t i nental & Commer­
ci a l Nat 'I B ank Bldg. 

CHICAGO, 
Cont inental & Com­
mercial Bank B ldg. 

T AC0:\1A, 
Washington 

Purchase, Finance, Construct and Operate E lectric L ight, 
Gas, Street Railway and \Vater Power Properties. 

Examination and reports. Uti li ty Se:urities Bought and Sold, 

A. L. DRUM & COMPANY 
C0NSULTINC AND C0NSTRUCTINC ENCI NEERS 

ELECTRICAL , CIVIL· MECHANICAL 

PHYSICAL AND FINANCIAL REPORTS 

American Trust Building CHICAC0 

EDWARD P. BURCH, Engineer 
ELECTRIC RAILWAY VALUATIONS 

Dime Ban k Bldg., Detroit Plymouth Bldg., M:inneapolia 

I 

THE JGWHITE COMPANIES 
ENGINEERS _A CONTRACTORS 

FINANCIERS & OPERATORS 
43 EXCHANGE PLACE 

LONDON SAN FRANCISCO 
NEW YORK 

OHCAGO 

jforb, :18acon & 1:)a~is. 
?En91neer&. 

115 BROADWAY 
New Orleans NEWYORK San Franci•co 

D. C. & WM. B. JACKSON 
ENCINEERS 

CHICAGO BOSTON 
HARRIS TRUST BLDG. 248 BOYLSTON ST, 

Plans, Specifications, Supervision of Construction 
General Superintendence and Management 

Examinations and Reports 
Financial Investigations and Rate Adjustments 

Robert W. Hunt Jno. J. Cone J as. C. Hallst ed D. W. McNaugher 

ROB ERT W. HUNT & CO., Engineers 
BUREAU OF INSPECTION TESTS & CONSULTATION 

Inspection and Test of all Electrical Equipment 
NEW YORK, 90 We~t St. ST. LOUIS, Syndicate Trust Bldg. 

CH ICAGO, 2200 Insurance Ex changP. 
P ITTSBURGll , l\Ionongahela Bk. Bldg. 

SANDERSON &. PORTER 
ENCINEERS AND CONTRACTORS 

REPORTS O DESIGNS• CONSTRUCTION • MANAGEMENT 

HYDRO-ELECTRIC DEVELOPMENTS 

RAILWAY, LIGHT AND POWER PROPERTIES 

C:::..aN F0.aNr1c:rt'\ 

ANTHONY J. BEMIS 
CONSULTING ENGINEER 

Reports, Valuations and Estimates, Efficiency Investigations 

Construction and Operation Railway 
and Lighting Properties 

New York Life Bldg. Chicago, Ill. 

ELECTRICAL TESTING LABORATORIES, INC. 
Electrical, Photometrlcal and 

Mechanical Testing, 
80th Street and East End Ave., New York, N. V. 

I

I Scofield Engineering Co. Cons u1ting Engipeers 
PHILADELPHIA, PA. 

POWER STA TIO XS GAS WORKS 
HYDRAU LI C DEVELOPMENTS ELECTRIC RAILWAYS 

ROOSEVELT ':& THOMPSON 
71 Broadway ENGINEERS New York 

i-eµo rt, Investigate, Appraise, l\fanage Electric Railway, 
Light and Power Properties. 

I 
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AMERICAN BRIDGE CoMPANY 
HunsoNTERMINAL-30 CHURCH STREET, NEwYoRK r· ..J , 

WanuEacturers of Steel Structures bf all i:tasses 
particularly- BRIDGESAND BUILDINGS 

·.I 
SALES OFFICES 

NEW YORK, N. Y., 30 Church Street CHICAGO, ILL, 208 South La Salle St. 

Philadelphia, Pa., . Widener Building 

Boston, Mass. . . John Hancock Bldg. 

St. Louis, Mo., Third Nat'I Bank Bldg. 
Denver, Colo., First Nat'l Bank Build?1g 
Salt Lake City, Utah, Walker Bank Bldg • 
Duluth, Minn. • . . . • Wolvin Building 
Minneapolis, Minn., 7tbA !;.&2ndSt.,S. E. 

. Baltimore, Md., Continental Trust'Bldg. 

PITTSBURGH, PA. • • Frick Building 

Rochester, N. Y. • •• Powers Block 

Buffalo, N. Y •• Marine Natio~ Bank 

Cincinnati, Ohio. Union Trust ~uilding 

Atlanta, Ga. • • • Candler Building 

f . 
Pacific Coaat.'..Representative: 

U. S.Steel ProdnctsCo. PacificCoastDept. 
SAN FRANCISCO, CAL., RialtoBnilding 

Cleveland, Ohio • Rockefeller Building. Portland. Ore. • . . • Selling Building 

Detroit, Mich., Beecher Ave. &M. C.R. R. Seattle, Wash. ,4th Ave.So. Cor. Conn. St. 

T rack Spans, Panama 

U.S. Metal & Mfg. Co. 
165 BROADWAY, 
Chicago 

NEW YORK CITY 
Atlanta 

RAILWAY SUPPLIES 
Selling Agents for Dunham Hopper Door Device-Feasible 
Drop Brake Staff-Columbia Lock Nut-Kling Bolts--Shop 
Cleaner-"Texoderm." Sole Eastern Agents for St. Louis 
Surfacer & Paint Co. General Eastern Agents for Hutchins 
Car Roofing Co.-Multiple Unit Puttyless Skylight-Car and 
Locomotive Jacks-Electric Arc Welders. SPecial Agents for 
The Tool Steel Gear & Pinion Co. Special Agents for 
C & C Electric & Mfg. Co. General Agents for Anglo-Amer­
ican Varnish Co. New England and Southern Agents for 
Thayer & Co.-Chillingworth Seamless Gear Cases. General 
Eastern Agents for the Union Fibre Co. Injector Sand 
Blast Apparatus. 

W. E. MOORE & CO. 
Engineers 

Reports, Supervision, Designs, E lectric Railway, Lighting and 

705 Union Banf;
0

i::-ilt~1°l:~~esPittslrnr~h. Pa. 

THE P. EDW. WISCH SERVICE 
Suite 1710 DETECTIVES Suite 715 
Park Row Bldg., New York Board of Trade Bid!?., Boston 

CULICK•HENDERSON CO. 
lnapectlon Railway Equipment & Material ■ 

PITTSBURCH CHICACO NEW YORK 

Export Representative: 
United States Steel Products Co., 30 Chnrch St., N. Y. 

Read the 

Searchlight Section 
Every Week 

The For Sale pages are a weekly "Bargain 
Sale"-the biggest to be found anywhere, because 
the JOURNAL p,ublishes more ads of this kind 
than can be found in any other paper in its field. 

Every issue contains offers of equipment and 
machinery that are real bargains. It is a habit 
counting for economy to look over the For Sale 
pages every week whether or not you intend to 
buy anything at the moment. This keeps you in 
touch with what is available-and where-when 
you must buy. 

Keep an eye on the Want co-Zumns at the same 
time. They afford an easy means of marketing 
equipment for which one concern may have no 
further use, but which may be just what another 
concern wants. 

Altogether the Want and For Sale pages of the 
ELECTRIC RAILWAY JOURNAL form an 
"Opportunity Department" that hardly anybody 
in the electric railway field can pass by without 
losing money. 

Tell us Your Wants and let us help you 

a 

I 

ELECTRIC RAILWAY JO URN AL· 

I 
239 West 39th Street, New York 

I~=~~~ I~~=~~' 
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There's One Thing About 
These 

Wesrern Electric 
SELECTORS 

t ha t m a kes a g rea t " big hit 
w it h u s," saicl t he ma in tenance 
m a n on on e o f t he big rai lroad 
sys t em s; "it' s the fact that we 
can tak e an y one a n d pu t it in 
at any ,,,aY-st ati nn- withnu t 
having to se nd it back to t h e 
fact ory fo r readju stm ent. " 

T hi s int erc ha n g eab ilit y is but on e 
o f m a n~: of th e g·ood poin t s t o be 
fo und in t h ese selecto rs-of w hi ch 
t h ere are nn w o ,·er 17.000 in use on 
la rge and small railrnad sy st em s a ll 
o ,·cr t h e world . 

\ \1 r it e to us fo r furth er de ta il s a nd 
let u s help y ou in solving your di s­
pa tchin g problem s. 

Wesrern Electric Company 
New York A1lan1a Chicago Kan sas City San F ranci ,co 
Buffalo Ri chm ond ~l il wau kee Omah a Oakland 
Newark Savann ah Ind ianapolis Oklaho ma City Los Angel ,-
l'h iladelphia New Orle3ns Detroit Minn eapo lis Sea ttle 
Bostun Houston Cleve la nd St. Paul Po rtland . 
Pittsburgh St . Louis C inci nn 31i Da llas De nve r Salt Lake Ci ty 

EQUIPM E N T FOR E V ERY ELECTRIC AL N EED 
Member Soc-ict)' fo r Electrlc.:i l De velopment. •·Do it E lectrically"' 

T he On-Time 
Advertiser 

who gets his copy and cuts to us 
well before the day his advertise­
ment should go to press, gets better 
type composition, better location 
and a better opportunity to make 
necessary corrections on the proofs 
which can then be submitted before 
publication. 

T he Last-Hour 
Advertiser 

whose copy and cuts come in at the 
last minute or even later, gens the 
best attention we can possibly give 
him. We work overtime to do 
what we can for him. But the lack 
of sufficient time makes it physically 
impossible to do as well for him as 
fo r the advertiser whose instruc­
tions come in well before the last 
hour. 

Get Your Copy 
and Cuts 1n Early 
Do this , not on our account, but for the 
sake of your own advertising. W e want 
to serve all advertisers equally well-but 
we can't put more hours into a day, and 
the advertiser who gives us the most time 
gets the best results . 

Copy and cuts should be in our hands 
by Thursday of the week preceding the date 
of issue. This means that Thursday is the 
last day on which copy can be handled 
normally. 

After that we cannot promise proofs, and 
we cannot insure classification. 

For good advertising, get your cuts and 
copy in every week before Thursday. 

Electric Railway Journal 
239 West 39th Street, New York 
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A Factor in Successful Line Material 

-AETNA 
Insulation 

Its durability survives seasons of changing tem­
perature, changing atmospheric conditions and th e 
blows and jars consequent to service. It is a 
maintenance reducer as well as a protection against 
costly breakdowns. 

Twenty years' manufacture of Aetna insures an 

"experience plus'' product where it is used in line 
material. 

I f you haven't studied A nderson economi es from 
the standpoint of your work, get the Anderson 
Complete Catalog. It is 111 ore than a Catalog. 
Find out why. Write. 

ALBERT & J .. M. ANDERSON MFG. CO. 
Established 1877 

289-293 A Street, Boston, Mass., U. S. A. 
BRANCHES: 

New. York, 135 Broadway. Philadelphia, 429 Real Estate Trust Bldg. 
Chicago, 105 So. Dearborn Street. London, 48 Milton Street. 

San Francisco, 613 Postal Tel egraph Bldg. 

New Track Costs Dollars 
where grinding old track 
would have cost cents 

You know what new track costs. 
Against that we pit rail grinding 
costing as low as 2 cents per foot. 

The Reciprocating Track Grinder 
A Universal Grinder Adapted to All Sorts of Grinding 

Roads all over the country are keeping old track skilled men. No skill needed to apply the fiat 
up. to .~1ew track ~tandards wi_th . the "Recipro- g rinding su rface of the Reciprocating. A nd not 
catmg. One of its features 1s its use of un- an ounce of metal wasted in the operation. 

Get all the fact s. \\Trite! 

Railway Track-work Co., Philadelphia 

33 
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Steel for Service 

CARNEGIE STEEL COMPANY 
General Offices: Pittsburgh, Pa. 

CRO S S T IES 
In making up y our cross tie renewal program, have you consid­

ered the advantage of substituting steel for wood ties? 

If not, we believe we can submit some facts that w ill be inter­
esting to you. 

In many instan ces we can show tha t the use of steel ties will 
effect a saving of money. 

Our represen ta tive w ill be glad to confer with you and submit 
complete data. 

Birmingham, Boston, Buffalo DI ST RICT SALES OFFICES Chicago, Cincinnati, Cleveland 
Denver, Detroi t, New Orleans. New York, P hiladelphia, P ittsburgh, St. Louis, St. Paul. 

UNITED ST ATES STEEL PRODUCTS COMPANY, Pacific Coast Departments : 
Los Angeles, San Francisco, Portland, Seattle 

Export Representatives: U NITED STATES STEEL PRODUCT S CO MPA NY, New York, N. Y. 

Your Motors 
can easily be made 

oil-proof 
water-proof 
acid-proof 

but you must use 

Black Elastic 
Baking Varnish 

Get a sample o f this varnish and try it. 

The Packard Electric Company 
5 25 Dana Ave., Warren, Ohio (83) 
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I 
I 
~ 

Prepared for Winter 
i§ 
~ 

i 

r 

Operating conditions m winter 
time are hard enough without hav­

ing air brake trot1ble to contend 

with. 

You're vitally concerned therefore 

in anything that will insure efficien t, 

dependable brake action at all times. 
Be prepared-equip your air com-

pressors with 

TRADE,MARK-REGISTEREO 

I Piston Head Packing Rings i=== 

(Made by McQuay-Norris Mfg. Co.) 

:r~:: ~10~::~~{::2::~~~;:!: i 
the motor. i ,~- Packing Rings are light I 
and elastic, but strong and durable. ,-==========_ Have no sharp-cornered segmen ts 

to cut and score the cylinder wall. 

~~ :i~elob:::: 1!:::;mc:~:.pressor and '=====_ 

A set of rings FREE for any test­

write Dept. L. 

McQuay-Norris Mfg. Co. 
St. Louis, U. S. A. 

Cana,Uan Factory 

W. H. Banfield & Sons . 372 Pape Ave., Tor 

New York 
Pittsburgh 
Cincinnati 
St. Punl 

RRANCH OFFICER 

Chicago 
Sa n Francisco 
Seattle 
Atlanta 
Dalin~ 

Philadelphia 
Los Angeles 
Kansas City 
Denver 

§ 

I 
§ 

i 
~ 

~.:;;;:;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;:==;;;;;;;;;;;:::::::::==:===:.~ 
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Pow- aur Harth 
Some natives of Egypt stain their hands 

and feet with Henna. They say it prevents 
the skin from becoming too tender and 
sensitive. 

So you see them trudging along with 
pow and harth looking like the artistic color 
scheme of a Sunday comic section. 

But it's only . imaginary protection-na­
ture would have provided it if it had been 
essential. 

Just as Morganite brushes provide neces­
sary lubrication in themselves which obvi­
ates the foolish expedient of slopping lubri­
cation on the commutator. 

"Then it's cheaper to use Morganite 
brushes alone than cheap brushes plus lubri­
cant"-you say. Sure it is! and, what is 
more, with Morganite brushes you get en­
gineering service to prescribe the exact type 
of Morganite your service calls for . 

Save your money by getting your pre­
scription now. 

(;he 

rsanCruc1 
pany L1m1t 

Factory, Brooklyn, N. Y. 
AGENTS: 

Lewis & Roth Co .. 312 Denckla Bldg. , Philadelphia 
Electrical Engineering & Mfg. Co. 

First National Bank Bldg., Pittsburgh 

Canadian Representative: 
Neville G. Johnson. 43 Hillsboro Ave., Toronto 
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Put On These 
Grid Resistances­
They Last Without 

M B 

Repair as Long as 
the Car 

Save 
Time, Money 

-and Trouble 
::\Iany prominent roads have tested E MB 

11 11brea lwblc rustproof resistan ces a nd 
proved that they saved good money. Test 
them on your cars too. 

Write today fo r data and a list of users. 

THE ELLCON COMPANY 
50 Church Street , New York 

GREAT BRITAIN: 
Elec tro-Mechanical Brake Co., Ltd., West Bromwi ch , En!?,. 

AUSTRALIA: 
J . G. Lodge & Co ., 109 Pit t Stree t, Syd n ey 

Safety and Economy in Electric Railwa y Wheels 

E lectric railways str ive to main­
tain their rolling stock with the 
least possible expense; that is , they 
must keep their cars out ~f the re­
pair shops. To do this necessa rily 
means they must use wheels that 
will not require frequent renewals. 

F . C. S . Wheels 

are one-wear wheels that do not have to be shopped 
for frequent turn ing-all that is necessary to remove 
flat spots is to run the car onto a pit grinde r for 
twenty to forty minutes at night when in the barn 
and the wheels are ground truly cylindrical and a re 
as good as new, saving the expense of r emoval from 
truck. 

The composition of the flange and t read insure a 
hard wear ing surface indicative o f long service. 

Tests tha t have been made prove that brake shoe 
wear on chilled iron wheels is twenty to twenty-five 
pe r cent. less than on any other type o f wheel. 

F. C. S. wheels are designed to meet the demands 
to be imposed upon th em by the weight of car, speed, 
brake pressure, condition of track, etc., on each in­
dividual system, the refore insuring safety to a max­
imum degree. 

GRIFFIN W HEEL COMPANY 
PLANTS : Chicago Detroi t Denver L os Angel e s S t, Paul Tacoma Kansas City Boston 
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THE "STANDARD" BRAND ON YOUR MATERIAL IS AN 
ASSURANCE OF EVENTUAL ECONOMY 

ROLLED STEEL WHEELS 

FORGINGS 

AXLES 

SPRINGS 

GEAR BLANKS 

ROLL SHELLS 

RING DIES 

FLANGES 

STANDARD STEEL WORKS CO. 
Portland, Ore. 
San Francisco, Cal. 
City of Mexico, Mex. 
St. Louis, Mo. 

MORRIS BUILDING 

PHILADELPHIA 

Our axles represent the highest development in the art 
of heat treating. Axles for street and 

interurban lines, our Specialty. 

CAMBRIA 
STEEL COMPANY 

General Sales Office: Morris Bldg., 
PHILADELPHIA 

Sales Offices: Atlanta, Boston, Buffalo, Chicago, 
Cincinnati , Cleveland, Detroit, New York, Phlladelphla, 
Pittsburgh, St. Louis, San Francisco, Tacoma, Montreal. 

Works at Johnstown, Pa. 

T-RAILS 
All weights, 12 lb. to 125 lb. 

per yard 

Open Hearth 
and Bessemer 

Track Bolts 
and Nuts 

Chicago, Ill. 
New York, N. Y. 
Richmond, Va. 
St. Paul, Minn. 
Pittsburgh, Pa. 

AXLES 
Cambria Special 

Rolled in the old way­
the Cambria way. Slow 
reduction from ingot 
means maximum den­
sity and homogeneity. 
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In 19 1--t-, 266 Baldwin Class B Trucks were bui lt for t he North­
weste rn E leYated Railway Co. of Chicago. Subsequently a "repeat 
order " was placed for 244 sim il ar tru cks ; and these a re shown in 
t he illu stra tion , r eady to be placed und er the cars. 

R epeat ord ers like these are proof of Baldwin quality. 

THE BALDWIN LOCOMOTIVE VVORKS 
Philadelphia, Pa. 

REPRESENTED BY 
Charles R iddell, 625 Railw a y Exchange, Chicago, Ill. George F. Jones, 407 Travelers' Building, Richmond , Va. 
C. H . P e terson, 121 0 Boa tmen's Bank Bu ilding, St. Louis, Mo. A. Wm. Hinger, 722 Spalding Building, Portland, Ore. 
F. W . Weston, 50 Ch u rc h Street , New York , N. Y. Willian,e, Dimond & Co., 310 Sansome St., San Francisco, Cal . 

J. A. Hanna, Niles, Ohio. 

Columbia 
Car and Shop 
Eqt1ipme11t 
make the hard-earned nickel go 
a long way. 

T hey build up the efficiency of the men. They 
reduce cost in eYery operation. 

Get acquainted with the whole list. 

Columbia All - Steel Gear Case 

We Ma ke 
Ax le an d Armat u re S tra ighte ners. Bearings for Armatures and 
Axles. Armature Stands, A rmature Buggies. Car Hoists, Car 
Replacers. B rake Appliances, H a ndles, Forgings for Brake Rig­
ging, etc. Babbitting Moulds, Lathe Chucks. Banding and 
Heading Machines. Coil Winding Machines for field and a rma­
ture coils. Coils. for A rma tures and Fields. Coil Taping Ma­
chines for Arm a ture L eads. Rolls for Flattening Leads of Arm­
atu re Coils. Car Trimmings, Ca r Signs-Day and Night. Com­
mutators, Controller-Ha ndles, Door Locks, Gear Cases-All Steel 
and M. I., Pit J a cks, Grid R esistances, Signal or Target Switches. 
Pinion Pullers, Trolley Poles-Steel. Trolley Wheels, Tension 
Stands. Fuses , N . W . Cartridge. Car Wheel Hoists and Special 
Track "'ork. 

Send /or the Columbia Bulletins 

Columbia Machine Works & Malleable Iron Co. 
~.\tlantic Ave. and Chestnut St ., Brooklyn, N. Y. 
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Microtneter Unable to Detect any Wear 
After Tw-o Years' 

Service 
A western road after operating for two years 

a car equipped with "Rollway" Bearings, decided 
to examine the bearings to determine how they 
had stood up in service. It was found that the 
wear of these 

"ROLL W AY" 
BEARINGS 

was so slight it could not be detected by the use 
of a micrometer ; in fact there seemed to be no 
wear whatever. 

Y ou examine the bearings of your cars occa­
sionally, don 't you ? W hat do you find? Do you 
find wear that means excessive loss of energy­
that means constant attention is necessary- that 
means repairs are essential , either at once or at 
an early period? Are you bothered with oil 
leakage, with heavy maintenance costs? If so, 

you need " Rollway' ' Bearings NOW. At any 
rate, it will do no harm to learn more about them. 
Complete information sent on request. Write 
for it. 

Railway Roller Bearing Co., Syracuse, N. Y. 
71105 

OUR UP-TO -DATE E QUIPMEN T 
A ND HIGH-CLASS WORKM ANSHIP 

ARE TURNING OUT 

AL L - STEEL CARS 
OF THE MOST MODERN DESIGN 

JEWET T CAR CO. 
NEWARK, OHIO 

39 
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GOOD POLES QUICK 
Western Red Cedar Poles 

out of our new 

MINNEAPOLIS YARD 
Supplied by 40 outside yards-Two large up-to-date treating plants. 
We operate at Nakusp, B. C., the only pole-treating plant in Canada. 

General Office Th LINDSLEY BROTHERS co General Sales Office 
Spokane, Washington e • Minneapolis, Minnesota 
W endell & MacDuffie, New York City 
Lewis & Roth Co., Philad elphia 
Electrical E ngineering & i\ifg. Co., Pittsburgh, P a . 
Verne W. Shear & Co., A kron 

Southwestern Sales Office 
St. Louis, Mo. 

John K. Bovard, Indianapolis, Ind. 
Hendrie & Holthoff i\lfg. & Sup. Co., Denver 
Construction Supply Co. , Toronto 
Frank F. F iler, Winnipeg 

MARSH & MCLENNAN FIRE INSURANCE i 
Special Attention Given to Traction Insurance 

Insurance Exchange, CHICAGO 
19 Cedar St. 1615 California St. 314 Superior St. 300 Nicollet Ave. Ford Bldg. 17 St. John St. 23 Leadenhatf / 

NEW YORK' DENVER DULUTH MINNEAPOLIS -D~TROIT MONTREAL ; LONDON . \i 
THESE OFFICES WILL GIVE YOU THE BEST T_HERE IS IN INS'9RANCE SERVICE . r~ 

CUTS WOOD 
PRESERVING BILLS 

IN HALF 
Write for booklet 

BARRETT MFG. CO. 
NEW YORK 

Branches in Principal Cities 

I It Meets Every Requirement- The Celebrated 

Trenton Trolley Wagon 
J. R. McCARDELL & CO. 

Patentees and Sole Manufacturers 
Correspondence Solicited. TRENTON, N. J. 

TREATED POLES, CROSS ARMS, TIES, 
TIMBERS, PAVING BLOCKS 

CAPACITY 100,000,000 FEET B. M. PER ANNUM 
SEND FOR PAMPHLET 

International Creosoting & Construction Co. 
Address all communications to Office, Galveston, Texas 

Works: Beaumont, Texas Texarkana, Texas 

0~ 
/ TQAOE MAR" \ 

L_G-A­
wooo PRESERVER. 

R£GIST£R~D 
u. ~ PATENT o~n,11: 

THE CARBOLINEUM FAMINE IS NOW PASSED 
We can F urnish 500,000 gallons and more 
It is made in America-by Americans, and for 

Americans. 
It ls " C-A-WOOD-PRESERVER" (Carbolineum• 

America)-the only Wood Preserver sold with a 
quality affida111t guaranteeing you superiority. 

C-A-WOOD-PRESERVER COMPANY, Inc. 
St. Louis, Mo., 56 Liberty St., New York, 

and Branches 

TOOLS 
for all classes 9£ electrical construction and repair 

work W'rite £or catalog'. _ · , 

MathiaS'Klein & 5?n~ Canal 25J~:n Chi.i~.~~ 

LETTENEY IS LASTING 

1867 
Anthracene Oil of 
Hi ghest Quality, 

1111rW□ O D11J 

THE NO RTHEASTERN CO. 

1915 
Carloads or less 

Shipped promptly. 

BOSTON, MASS. 

Full T I E S Exactly 
6" Thick 8' Long 

Upper Michigan Cedar Ties 

WHITE MARBLE LIME CO. 
CEDAR DEPARTMENT 

Maniatique, Mich, 

POLES 
NORTH ERN WHIT E CEDAR WESTERN RED CEDAR 

BUTT TREATING 

PAGE & HILL CO. 
MINNEAPOLIS, MINN . 

Michigan Western 

CEDAR POLES 
POSTS, TIES AND PILING 

We use C-A-Wood-Preserver in Treating 

The Valentine-Clark Co. 
Minneapolis, Minn. St. Maries, Idaho 
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Across the 
Newark 
Meadows 

20 years is a good long time 
to be on test-

O RANGE BURG 
FIBRE CONDUIT 

has been in u se fo r ove r 20 yea r s an d has proven that 
it i~ th e most in expen sive a nd conveni en t way of pro­
tectmg cables. Th at is why m an y of the Ing E lect ric 
Rai lway Compan ies a r t: specifying it. 

Co mplete data in Boo /, R . 

THE FIBRE CONDUIT COMPANY 
ORANGEBURG, N. Y. 

NEW YORK BOSTON SAN FRANCISCO CHICAGO 

Aerial Cables Fire a nd Weatherproof Wire 
Field Coi ls 
Lamp Cord 
Moving Picture Cord 
Mining Machine Cables 
Magnet Wire 

Annunciator Wire 
Automobile Horn Cord 
Automobile Lighting Cables 
Automobile Starter Cables 
Automobile Charging Cables 
Automobile Ignition Cables 
Armature Coils 
Bare Copper Wire 
Bare Copper Strands 

Power Cable, Rubber Insulated 
Power Cable, Cambric Insulated 
Power Cable, Paper Insulated 
Slow Burning Wire 

Copper Wire. Bare 
Cambric Cables 
Fixture Wire 

Telephone Cable, Paper Insulation 
Telephone Cable, Rubber Insulation 
Weatherproof Wire 

JOHN A. ROEBLING'S SONS CO. 
TRENTON, N. J. 

Branches: 
New York Philadelphia Pittsburgh Chicago Boston Cleveland 
Atlanta San Francisco Los Angeles Seattle Portland, Ore. 

FEDERAL SIGNAL CO. 

} either 
Manufacturers } { Automatic 
Engineers for Signaling 
Contractors Interlocking 

No Interlocking Switches Are Safe Without 
Federal Switch Guards 

{
A.C. 

or 
D.C 

MAIN OFFICE and WORKS ALBANY, N. Y. 
52 Vanderbilt Avenue, New York Monadnock Block, Chicago 

118-130 New Montgomery St., San Francisco, Cal. 

Chaptnan 
Automatic Signals 
Charles N. Wood Co., Boston 

ONE PIECE 

POLES 
EXPANDED 

( NOT ) 
FABRICATED 

IN ONE 
CONTINUOUS 

PIECE 
FROM AN 

OPEN 
HEARTH 

STEEL 
"H" Section 

NO BOLTS 
NO RIVETS 
NO JOINTS 

COSTS 
ONE 

HALF 
BATES 

EXPANDED 
STEEL TRUSS CO. 

208 So. La Salle St. 
Chicago, Ill., U.S. A. 

rd 

ALUMINUM 
Railway Feeders 

ti':-.~t!} Electrical Conductors 

Aluminum feeders are less than one-half the 
weight of copper fe eder s and a r e of equal con­
ductivity a nd str en gt h_ If insu lated wire or 
cable is r equir ed, high-grade insu lation is gu ar­
anteed. Write for prices and fu ll in formation 

Aluminum Company of America 
Pittsburgh, Pa. 

The New Drew Cable Insulator and Splicing Sleeve 
is only one of many of our 
economy devices. 

I t will pay you to investi­
gate them 

W rite for 200-page illustrated catalog 
Drew Electric & Mfg. Co., 1016 E . Mich. St-, Indianapolis, Ind. 

.~e Simmen System 
Direct Contact Between 

Dispatcher and Motorman 
Write for Details 

S IMMEN AUTOMATIC RAILWAY SIGNAL CO. 
1575Nia~a St .• Buffalo, N. Y . 
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A Great Combination 
No. I to sweep cross­

ings. 

No. 2 to handle light 
d irt and snow 
in the frogs, 
switches, and 
curves. 

No. 3 to remove ice, 
slu sh and mud 
from the same 
places and a 
chisel point on 
the end o f the 
h a n d I e to 
loosen the ice 
and crust. 

No. I and ::-Jo. 3 con­
ta in F lat Steel Tem­
pered Wire. and noth­
ing superior can be 
·produced. Service­
able all the yea r 
round. Your road is 
not complete without 
them. 

Write for Prices. 

J. W . PAXSON CO., Mfrs. 
1021 N. Delaware Ave., Philadelphia, Pa. 

HICHEST QUALITY 
TRACK SPECIAL WORK 

WE MAKE THIS QRADE ONLY 

CLEVELAND FROC & CROSSINC CO. 

CLEVELAND, OHIO 

Kilby Frog & Switch Co. 
BIRMINGHAM, ALA. 

Tongue Switches, Mates, Frogs , Curves and 
Special Work of all kinds for Street Railways. 

The Thew Eleetrlc Railway Sho.-el 
1 

" as designed after a thorough investigation of the wor k 
to be done. It is especially adapted to the peculiar 
requirements of E lectric Railway Companies. 

Write for catalog ••F" and list of Electric Railway 
I ll~~~~ Companies using Thews, 

Special Track Work 
Built along quality lines to 
withstand long, severe 
service. 

Switches 

Frogs, Crossings, 

Manganese Centers 

New York Switch & Crossing Co. 
Hoboken, New Jersey 

Hundreds of Installations of 

Falk 
Track=Work 
are proving it worthy of your fullest consideration 

Let us figure on your requirements 

The Falk Company, Milwaukee, Wis., U.S. A. 
Eastern Representatives: We ndell & MacDuffie Co., New York 
Western Representative: Alphonse A. Wigmore , Los Angeles 

MANGANESE STEEL TRACK WORK 
S-SWITCHES, &e. 

,: 

St . Louis Steel Foundry, 1560 Kienlen St., St. Louis, Mo. 
Owned and operated by Curtis & Co. Mfg. Oo., St. Louis. 2 

Transmission Line and Special Crossing 
Structures, Catenary Bridges 
Write for our New Descriptive Catalog. 

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

Splicing Sleeve 

NO SOLDERING 
NO HAMMERING 

POWERFUL, QUICK 
AND PERMANENT 

STANDARD RAILWAY 
SUPPLY CO. 

4229 Fergus St., Cincinnati, 0. 

Ramapo Iron Works 
Main Office, Hillburn, N. Y. 

New York Office: 30 Church St. 

Automatic Switch Stands, 
T-Rail Special Work, 
Manganese Construction, 
Crossings, Switches, Etc. 
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American 

Rail Bond~s 

Crown 
United States 
Twin Terminal 
Soldered 

American Steel & Wire Co. 
Chicago New York Cleveland Pittsburgh 

Worcester Denver 
Export Re1,resentatiYe: 

U. S. Steel Products Co., N e w Y ork 
Pacific Coast RepresentatiYe: 

U. S. Steel Procluct!il Co . 
San Francisco, Los Angeles, Portland, Seattle 

R esults of 3 years' 

Salt W ater Test 
of 

NO-CO-RO METAL Cu l vert 

Diameter-12" , length 4 ft. 
Galvanized Ant i - Corrosi v e 
NO-CO-RO METAL (99.90% 
pure). Su spen ded so t h at 
when tide w as "out" t h e 
culvert was ent i rely exposed 
to sunl ight ; when tide "In" 
entirely subm erged. Origi­
nal weight 46.40 l bs. In­
stalled October 20, 1912. 
When inspected and t ested 
3 years later ( O,ctober 20, 
1915) found by t he c hemi st 
of our laboratories to have 
lost only 1.70 l b. or 3.66% 
total weight i n t he 3 years­
a splend Id condit ion c ons ider ­
ing severity of t est. Ga lvan ­
izing Is partly off of b ase 
metal, which base m eta l 
shows a cover i ng of fine 
oxide. 

Tt,ls Is real Corros ion- re­
sistance. Read all about 
"ACME" (Nestable) NO-CO­
RO METAL Culverts In 
Catalog G-3. 

;S~~ i;61•:~1;~
1
~ilWi:lf; 

:.::~=:-:·:'-.·-. ,:::;:·: 

.... , '.''.!iJriq~Ji!0i .,'.~f•~tJ~S1"and'.f Mates: 

.·11uanes~ .. $teef Center tayouts.uL :· )( 
"·>;~~::.: ·.··.:,_. .-:.-::_.,. ...... :,; .. :~•-:•.::.· .. ·: . .::.:£:·: '• • . :\:.'.{::•, 
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iQ;Rl!ll~~,t!~f~P . . . . 't 
~ "WHALEBONE" 

Fibre Track Insulation 
DIAMOND STATE FIBRE CO. 

EbmKe, Del. Bridgeport, Penna. Chicago, Ill. 

FROGS, SWITCHES, CROSSINGS 
SWITCH-STANDS, RAIL BRACES 

The Cincinnati Frog and Switch Company 
Cincinna ti, Ohio 

Buckeye Emergen cy 
Jack No. 239 

.An extra powerful an d handy 
J ack fo r extra d ifficult j obs. 

Forged Parts are 
Special Heat Treated 

T his Tack can he worked 
from many an gles to load , yet 
fo ll lifting power is ava ilab le 
fro m any posi tion. \Vrite for 
ca ta log, d eta il s a n d p rice. 

The Buckeye Mfg. Co. 
Allia n ce, Ohio 
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Does Your Plant 
Measure Up to Its Load? 

ELECTRICAL ENGINEERS 
EQUIPMENT COMPANY 

711-715 Meridian St., Chicago 

Designers and Builders of 
Power Plant Appliances 

If yo u a re fo rced to keep two or three 
extra boiler s under steam, ready to help 
carry your peaks, there is probably scale 
in you r boilers, and they a re not steaming 
freely. 

DEARBORN TREATMENT 

will remove th is and likely enable you 
to get enoug h steam from your regula r 
boilers to meet and carry your peaks, and 
at the same time g reatly reduce your fu el 
consumption. 

Dearborn T rea tment 1s made to suit 
water condi tions at each plant. Send 
gallon of wa ter fo r analysis. 

D earborn Chemical Company 
l\lcCormick Building , Chicago 

District Representatives: . 
AKRON, O., F la tiron Bldg., V. W . Shea r & Co . 

., BOSTON, MASS. , 84 Sta t e St ., James C. Barr. 
DENVER, COLO., Gas & Electric Building, 

More E lect r ic Co. 
INDIANAPOLIS, IND .. 318 Amer. Cent. Life 

Bldg., R. M. Cass. 
PH ILADELPH I A, PA., 312 Denckla Bldg, 

Lewis & Roth Co. 
LOS ANGELES, CAL. , 217 W. 4th St., 

R. B. Clapp. 
RICHl\IOND. VA., 301-302 American Nat '! Bank 

Bldg., The Hawkins-Hamilton Co., Inc. 
CANADA, Nor t hern E lectric Compan,y . Limited. 

Repair Shop 
Machinery 

and Cranes 
Built by 

NILES - BEMENT - POND CO. 
111 Broadway, New York 

Boston Phi lade lph ia Pittsburgh Chicago 
St. Louis Birmi n g ham, Ala . London 

The Babcock & Wilcox Company 
85 Liberty Street, N ew York 

WATER TUBE STEAM BOILERS 
Steam Superheaters Mechanical Stokers 

Works BARBERTON, OHIO- BAYONNE, N. J. 

ATLAN T A, Candler Building. 
BOSTON, 35 Federal St. 
CH I CAGO, Marquette Building. 
CI NCINNATI , Traction Building. 
CL EVELAND, New England Building. 
DENVER , 435 Seventeenth St_ 

BRANCH OFFICES: 
HAVANA , CUBA, Salle de A guiar 104. 
HOUSTON, T EX ., Southern P acific Bldg. 
LOS ANGELES , I. N. Van Nuys Bldg. 
NEW ORL EANS, 533 Baronne St. 
PHILADE L P HIA , North American Building. 
PITTSBURGH, Farmers ' Deposit Bank Bldg. 

SALT LA K E CITY, 705-6 Kearns Bl dg. 
SAN F RA NCIS CO, Sheldon Bldg, 
SAN JUAN, Porto R ico, Roya l Bank Bl dg. 
SEATTLE, Mutual Life Building. 
TUCSON, ARIZONA, Santa Rita Hotel Bldg. 

The MODERN WAY of handling ASHES: 

Foster Superheaters G ECO PneumaticAshhandling Systems 
~~All GECO Steam Jet Ash Conveyors 

lr,sure uniform superheat at temperature specified 

Power Specialty Company 
111 Broadway, New York City 

I . T. E . 
Circuit Breakers 

fo r heavy street railway work a re t he 
best obtainab le. \Vrite for New Com­
plete Catalogue. 

Write and let us tell you all about them 
GREEN ENGINEERING CO. 
Steger Buildin g Chicago, Ill. 

Catalogue 8-GECO Pneumatic Ash Han­
dling Systems. 

Catalogue " H"- Green Chain Grate Stokers. 

C ONSERVES energy 
and t riples the steam­

ing capacity of your 
boilers. Write for Cat­
alog "C." 

MURPHY JRON WORKS 
Detroit, Mich. U.S.A. 
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·rhe JOHNSON Registering 

For Cash Fares 

Fare Box 
-increases fare re­
ceipts 2 to I 5 per cent. 
-is the fare box you 
can rely on for cer­
tainty, accuracy and 
economy. 

Johnson Fare Box 
Company 

Jackson ~ltt1cA.c'lobey St. 

30 Church St., NEW YORK For Cash Fares 
and Tickets 

light Weight Steel Seats 
save the drain on current at "traffic 
peaks." 

WALKOVER 
Pressed Steel Seats 

give more room -
more comfort- more 
money value than any 
other seat. Specify 
them for your new 
cars. 

Hale and Kilburn Eompany 
New York Philadelphia Chicago 

For the Answer to your Fare Collection Problems 
Write for 

"Earnings Per Passenger Mile" 
It tells how the 

BONHAM TRAFFIC RECORDER 
Will Meet Your Needs 

The Bonham Recorder Co., Hamilton, Ohio 

Direct 
Automatic 

Registration 
Bythe 

Passenger 
Rooke Automatic 

Register Co. 
Providence, R. 1. 

Ventilation-Sanitation-Economy-Safety 
All Combined in 

THE COOPER FORCED VENTILATION HOT AIR HEATER 
Patented September 30, 1913. Aak for the full story. 

We Also Manufacture Pressed Steel Hot Water Heaters 

THE COOPER HEATER CO., CARLISLE, PA. 

Heating and ventilating your cars is the problem to­
day. Let us show you how to do both with one equip­
ment. Now is the time to consider this change before 
you start your car s through the shops for overhauling. 
Kill two birds with one stone. 

THE PETER SMITH HEATER COMPANY 
1759 Mt. Elliott Ave., Detroit, Mich. 

For One-Man Cars 
THE INTERNATIONAL 

MONEY COUNTING FARE BOX 
Type C-16 

Minimum t i m e 
and effort are nec­
essary for the eco­
nomical operation 
of one-man cars. 

Type C-16 Fare 
Boxes receive coins 
from passengers , 
count the money 
and return same to 
c o n d u c t o r for 
change. The sim­
plest and most effi­
cient equipment for 
one-man cars that 
are operated 
double-end. 

We design and 
build coin register­
ing devices for all 
conditions. 

The International Register Co. 
15 So. Throop St. , Chicago 

WE CAN CUT YOUR COST OF 
HEATING CURRENT 

WRITE FOR THERMOSTATIC CONTROL INFORMATION 

fiOLD 
ELECTRIC HEATERS Cut In-

stallation and Maintenance Charge. 

VENTILATORS Also Ventilate in 
Stormy Weather. 

THERM OST ATS save current. 

ORIGINATED theUseorNON­
CORROSIVE Wire for Electric 
Car Heaters. 

ORIGINATED The Ventilated 
Coil Support. 

LET US FIGURE ON YOUR NEXT REQUIREMENTS 

Gold Car Heating & Lighting Co., 17 Battery Pl., New York 

The Best Shade i{ollers For Cars 

SPECIAL shade rollers for ears, that w ill last and give satisfac­
tion for years, and yet cost but little more than the poorest 

~~u J :anT~t~Y co~~~a:/~~ i; f~~e t~~e}~~~~s\-I ~~~sJ1:
1
~~1~~-'m!~u~iJ~;!; 

in tile world, It is abl.e to give higll quallty at lower prices because 
of the enormous output, ,vrite fo r ca talog, stating wan t s. You are 

you buy shade rollers, ~ ~ 
aJ,s•ays protected. wllen ~ 

If tlley bear tile signature. ~ 

IRAILWAY UTILITY co-~, 
Sole Manvfaoturera 

"Honeycomb" and .. Round .Jet" Ventilators 
for Monitor and Arch Roof Cars, and all classes of buildings; also 

Electric Thermometer Control 
o\ Car Temperatures. 

721 VV. FULTON ST. Write for 1328 BROADWAY 
Chicago. Ill. Catalogue New York. N. Y. 

! 
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ARCHER & BALDWIN MACGOVERN AND COMPANY 
lNC. 

114-118 Liberty Street New York City FRANK MACGOVERN, Pres. & Gen. Mgr. 
114 LIBERTY STREET NEW YORK CITY 

TELEPHONE 4337-4338 RECTOR 'Phone, 3375-3376 Rector 
60 CYCLE ROTARY CONVERTERS 

Rotary Converters, 
Motor Generator Sets, 
Transformers, 
Railway Motors, 

Alternating Dynamos, 
Direct Current Dynamos, 
Alternating Motors, 
Direct Current Motors, 

2 

2 

1000 

500 

300 

K \V. Gen. Elec. , t ype HS:., form P , 6 phase, 1667 amps., 
600 volts D.C., 360 R.P.M. 
K \V. Gen. Elec., type HC, fo r m P, 6 phase, 870 amps., 
5_75_ volt~ D.C., 600 R.P.M., with end play and speea 
hm1t device. 
KW . Gen. Elec., type HC, fo rm P, 6 phase, 500 amps., 
5_50_ volts_ D .C., 900 R.P.M., with end play and speed 
hm1t device. 

ALSO ENGINES, BOILERS, CONDENSERS, 
H E ATER S, .ETC. 

200 K ~ . Wes~inghouse, 3 phase, 600 volts D.C., 900 R.P.M., 
with starting motor. 

Immediate Delivery 
Send fo r ca talogue giving complete list. THIS IS OF NECESSITY ONLY A PARTIAL LIST­

SEND FOR CATALOG 

CARS FOR S ALE coMf:'LETE· ARM1ri,iEa1;(fo_· 
OPEN and CLOSED 
MOTOR and TRAIL 

FOR ALL . -TliE:··. STANiU(~D 
STREET . RAILWAY . MOTORS, 

GET ouR PRICE ~ .CAN SA vli:'y Write fo r Price and F ull P a rticulars to 

ELECTRIC EQUIPMENT CO. ·=:
1·< AmerlC•'• Creat~~~·-::'R01'~t,··:~~ . . , 

CLEVELAND ARMATUR'E~;,WORKS,/ Commonwea lth B ldg. 

POSITIONS WANTED 

ENGINEER , experienced electric railway op­
eration a nd valuation open for engagement 
J an. 1st as manager, assistant manager or 
valuat ion engineer of r ailway company, steam 
or electric. \\'ill furnish references and out­
line of experience on request or arrange to 
meet pr incipa ls m Chicago. \Vould consider 
offer of consulting engin eer as associate. Box 
911, Elec. Ry. J our. 

ENGI:--'EER manager, age 33, with ten years' 
excellent experience in construction, opera­
tion and execut ive ra ilway work, desi res po­
sition with large r company. Experience in­
cludes valuation work for purpose of cap­
ita lization, managem ent and rebuilding of run 
down properties, and supervision of new con­
struction. Best of r eier ences from present 
and past employers. Box 909, Elec. Ry. Tour. 

IIIGII grade railway materials salesman with 
long experience and ability seeks opportu­
nity. \Veil acquainted. Best endorsements, 
character, etc. Age 38. Address L. G. Gate s, 
23 \\' est 98th St., Xew York City. 

i\IASTER mechanic open for pos:llon; eight een 
years' experience; .\merican and married. 
Thoroughly experienced in maintenance, re­
building and shop management. costs, etc. 
A-1 references. Box 913, Elec. Ry. _Tour. 

Undisplayed 

Cards Under 

Positions Wanted 

Cost 50 Cents 

fo r 25 Words 

Philadelphia, Pa. 

POSITIONS WANTED 

LA \VYER and electrica l engineer, six yea rs 
law practice, almost fo u r years wi t!, large 
electrical manufacturing company, desires to 
make a connection in P hiladelphia or N ew 
York, eithe r professional or in a bu siness 
capacity, wher e such experience would be of 
especial value. Box 905 , Elec. Ry. J ou r ., 
Real Estate Trust Bldg., Philadelphia, P a. 

POSITIOX as gener al manager of street rail­
\\"2Y by technical graduate thirty-five; thirteen 
years' experience in engineering and st r eet 
railway work. For five years superintendent 
of motive power of large street railway; 
more recently general manager of r ail way 
and lighting company. Open fc,, e:,gagement 
Tan. 1st. Excellen t references. Box 912, 
Elec. R y. Jour. 

MISCELLANEOUS 

Motor Shells Wanted 
Two good, second-hand G. E. 67-a top motor 

shells, with standard size armature a nd ax le 
hearing housings. Address L. F. Coffin, care 
B. \'. T. Co., New B r ighton, Pa. 

Keep Your Eyes 
on the Journal's 

Searchlight 
Seciion 

· · . ·• · .. ·:•:•,! ,--";: · ·. ,r:t:...-;:-:·:· · 

FOR SALE 

Storage Battery Car-For Sale 
Same type as the successfu l T hird Avenue 

car s. Equipm en t in excellen t condition. 
Laborator y tests show batteries in fi r st class 
condition and to have good li fe in them. 
Invite inspection. Change to trolley type of 
car cause of di scon tinuing its use. Will sell 
cheap. N. C. P,u blic Service Co., Greens­
boro, N. C. 

L-2 Controllers 
I n best second-hand oper at in g condition. Will 

se ll 15 or 20 as a lot or singly at reasonab'e 
price. Also have two interurban cars, two 
compartment; 45 ft . 8 in. long. U n ion Trac­
tion Co. of Indiana, A nderson, Ind. 

RAILS 
Some wonderful bargain• 

Locomotives-Cars-Equipment 

Machinery 

Advertisements 

Undisplayed 

Cost $1.50 

for 50 Words 
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Now Let Us 
Prove It 
To You 

We have proved the 
month in and month 
out serviceability of 

Nungesser 
Carbon and Metallic Brushes 

to many others. in all lines of industry. 
Will you match your time against our 

time and expense to either correct any 
brush troubles you may have, or to im­
prove present conditions? 

If Better Service interests you, write 
us for Symptom Blanks. 

The Nungesser Carbon & Battery Co. 
Cleveland, Ohio 

. I '!t.i,. ,. ., 
.,..., 

ii1s 
304Hr 

To More Economical 
BRUSHES 

Le Carbone 
-The Uniform 

Efficient 
Reliable 

Carbon Brush 

w. J. Jeandron 
173 Fulton Street, New York 

Pittsburgh Office: 636 Wabash Bldg., 
W. P. Poynton, E ngineer. 

Chicago Office: 1657 Monadnock Block, 
F. 'W. Lyon, Engineer. 

Van Dorn Radial M. C. B. Coupler-with Pivoting Head 
Has extended guard arm and 
butting wall. Prevents buckling 
in coupling and in train opera­
tion. 

Pivoting head (M. C. B. type) 
prevents binding on severe changes 
in grade. 

Head has deep knuckles which 
permit wide vertical movement. 

Radial carrier eliminates binding 
even on 30 foot radius curve. 

Uncouples from side of car. 

Draft rigging has double Her­
cules springs which effect ively 
absorb impact shocks. Anchors 
close to sills give strong an­
chorage and proper clearance. 

Write for blueprints and additional information 

Van Dorn Coupler Company 
2325 So. Paulina St., Chicago, Ill. 

ALEBAUGH 
No Spark Brushes 

Save Commutators, Power, Brush Cost 
ALEBAUGH SELF LUBRICATING 

CARBON COMP ANY 
1502 Columbia Ave. Fhila., Pa. 

Poor commutation is common with ordinary brushes. 
You wi ll . avoid further annoyance by equipping your 
motors with 

DIXON'S Graphite Brushes 
H' ritc f or B ooklet w8 M to the 

JOSEPH DIXON CRUCIBLE CO., Jersey City, N. J. 
M-23 

The '' 1H ~cap== JExt~e h Battery 
for 

STORAGE BATTERY STREET CARS 
THE ELECTRIC SToRACEBAITERYCO. 

PHILADELPHIA 

PROVIDENCE H-B 
FENDERS LIFE GUARDS 

The Consolidated Car Fender Co., Providence, R. I. 
Manufacturers of The Providence Fender and H -B Life Guard 

Wendell & MacDuffie Co., 61 Broadway, New York 
General Sales A2'ents 
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RE ADY - REFERENCE INDEX 
to products manufactured by advertisers in this issue of Electric Railway Journal 

Over 300 different products are here li sted. 
The Alphabetical Index (see eighth page following) 

gives the page number o f each advertisement. 
As far as possible advertisements are so arranged 

that those relating to the same kind of equipment or 
apparatus will be found together. 

Acetylene Apparatus. (See Cut- 1 Blow Torches for Soldering and 
Ing Apparatus, Oxy-Acety- Brazing. (See Cutting Ap-
len e.) , paratus, Oxy-Acetylene.) 

Acetylene Service. 
Oxweld Acetylene Co. 
P rest-0-LitP. Co., Inc., The. 

Advertising, Street Car. 
Colli er, Inc. , Barron G. 

Air Cleaners. 
Lord Mfg. Co. 

Alloys, Steel & Iron. 
Titanium A lloy Mfg. Co. 

Alloys and Bearing Metals. 
(See Bearings and Bearing 
Meta ls .) 

A ncho rs, Guy. 
Johns-Manville Co., H. \'\'. 
Ohio Brass Co. 
Vvestern Electric Co. 
Westinghouse Elec. & 1\1. Co. 

Automobiles and Susses. 
Brill Co., The J. G. 

Axle Straighteners. I 
Columbia M. W. & 1\1. I. Co. 

Axles. 
Bemis Car Truck Co. 
Brill Co., The J. G. 
Cambria Steel Co. 
Carnegie Steel Co. 
Cincinnati Car Co. 
National Tube Co. 
Standard Steel V.'orks Co. 
U. S. Metal & Mfg. Co. 
Westinghouse Elec. & l\L Co. 

Babbitting Devices. 
American General Eng'g Co. 
Columbia M. \\r. & M. I. Co. 

Badges and Buttons 
International Register Co., The 
V,' estern Electric Co. 

Bankers and Brokers. 
Halsey & Co., N. W . 

Batteries, Dry. 
Johns-Manville Co., H. W. 
Nungesser Carbon & Battery 

Co. 
Western E lectric C0. 

Batteries, Storage. 
E lectric Storage Battery Co. 
\\' es tern Electric Co. 

Bearings, Center. 
Baldwin Locomotive \'i'orks. 

Bearings and Bearing Metals. 
American General Eng'g Co. 
Bemis Car Truck Co. 
Columbia M. W. & M. I. Co 
General E lectric Co. 
Long Co., E. G. 
More-Jones Brass & Metal Co. 

Bearings, Roller and Ball. 
Railway Roller Bearing Co. 
S K F Ball Bearing Co. 

Bells and Gongs. 
Brill Co., The J. G. 
Electric Service Supplies Co. 
Western Electric Co. 

Benders, Rall. 
Niles-Bement-Pond Co. 

Blowers. 
General E lectric Co. 
West inghouse E lec. & M. Co. 

Boller Cleaning Compounds 
Dearborn Ch emical Co. 
Johns-Manville Co., H. W. 

Boiler Coverings. 
Johns-Manville Co., H. W. 

Boller Graphite. 
Dixon Crucible Co .. Joseph. 

Boiler Tubes. 
Nationa l Tube Co. 

Boilers. 
Babcock & ·wilcox Co. 

Bond Clips. 
E lect1·ic Railway Improve. Co. 

Bond Testers. 
American Steel & Wire Co. 

Bonding Apparatus. 
E lec tri c Railway Improve. Co. 
Ohio Brass Co. 
Oxweld A cetylene Co. 
Prest-0-Lite Co .. Inc., The. 

BondlnQ Tools. 
Amencan Steel & Wire Co. 
Electric Railway Improve. Co. 
Electric Service Supplies Co. 
Ohio Brass Co. 

Bonds, Rail. 
American Steel & Wire Co. 
Electric Railway Improve. Co. 
Electric Service Supplies Co. 
General Elec·tric Co. 
.Johns-Manville Co., H. W. 
Ohio Brass Co. 
Roebling's Sons Co., John A. 
'\Veste rn Electric Co. 

Book Publishers. 
McGraw-Hill Book Co., Inc. 

Boring Tools, Car Wh eel. 
Niles-Bement-Pond Co. 

Braces, Rail. 
Kilby Frog & Switch Co. 

Brackets and Cross Arms. (See 
also Poles, Ties, Posts, Pil­
ing and Lumber.) 

American Bridge Co. 
Bates Expanded Steel Truss 

Co. 
Electric Service Supplies Co. 
International Creo. & C. Co. 
Lindsley Bros. Co. 
Ohio Brass Co. 
'\Yestern Electric Co. 

Brake Shoes. 
American Brake S. & Fdy. Co. 
Barbour-Stockwell Co. 
Brill Co., The J. G. 
Columbia M. W. & M. I. Co. 
Long Co., E. G. 

Brakes, Brake Systems and 
Brake Parts. 

Brill Co., The J. G. 
Columbia M. W. & M. I. Co. 
Gener a l Electric Co. 
Long Co., E. G. 
Lord Mfg. Co. 
National Brake Co. 
Westinghouse Trac. Brake Co. 

Braz in g . (See W e lding,) 

Bridges and Bulldlngs 
American Bridge Co. 

This ready-reference index is up to date, changes 
being made each week. 

If you don't find listed in these pages any product 
of which you desire the name of the maker, write or 
wi re E lectric Railway Journal, and we will promptly 
furnish th~ information. 

Brooms, Track, Steel or Rattan. r 
P axson Co., J. W. ,v estern E lectric Co. 

Falk Co., The. 
Long Co., E. G. 
St. Louis Steel Fdry. 
Standard Steel Works Co. 
Union Spring & Mfg. Co. 

Brushes , Carbon. 
Calebaugh Self - Lubricating 

Carbon Co. Castings, Malleable and Brau. 
Dixon Cru cible Co., Joseph. American Brake S. & Fdy, Co. 
General E lectric Co. A merican General Eng'g Co. 
J eandron, W. J. Bemis Car Truck Co. 
Morgan Crucible Co. I Long Co., E. G. 
N u ngesser Carbon & Batte r y 

Co. 
'\\"estern Electric Co. Catchers and Retrievers, Trol-
,vestinghouse Elec. & M. Co. ley. 

Brush Holders. 
Anderson Mfg. Co., A. & J . M. 

B umpers, Car Seat. 
E lect ri c Service Supplies Co. 
Imperial Rubber Co. 

Bunk ers, Coal. 
American Bridge Co. 

Bunting . 
Boyle & Co .. Inc., John. 

Bu shings, Fibre. 
Diamond Stat e Fibre Co. 

B ushings, Manganese. 
Bemis Car Truck Co. 

Bush ings, Rubber. 
Imperial Rubber Co. 

Eclipse Railway Supply Co. 
E lectric Service Supplies Co. 
Long Co., E. G. 
Lord Mfg. Co. 
Oh io Brass Co. 
Wood Co., C. N. 

Ceiling, Car. 
Pantasote Co., The. 

Chargers, Storage Battery. 
General Electric Co. 

Cheese Cloth, 
Boyle & Co. , Inc., John. 

Circuit Breakers, 
Cutter Electrical & Mfg. Co. 
General Electric Co. 
Western E lectric Co. 
Westinghouse E lec. & M. Co. 

Clamps and Connectors, for 
Wires and Cables. 

B uttons. (See Badges a nd , 

American General Eng'g Co. 
A nderson M. co., A. & J. M. 
E lectrical Engineers Equip-

Buttons.) 

Cab les. (See Wires and Cables.) 

Carbon Brushes. (See Brushes. 
Carbon.) 

Car Equipment. ( For Fenders, 
Heaters, Registers, Wheels, ! 
etc., see those Headings.) 

Car Trimm ings. (For Curtains, ' 
Doors. Seats. etc., see those 

1

: 

Headings.) 

ment Co. 
E lectric Service Supplies Co. 
General Electric Co . 
Klein & Sons, M. 
Ohio Brass Co. 
Standard Railway Supply Co. 
'\Vestern E lectric Co. 
Westinghouse· Elec. & M. Co. 

Cleaners and Scrapers, Track. 
(See also Snow-Plows, 
Sweepers and Brooms.) 

Brill Co., The J. G. 
Cincinnati Car Co. 
Ohio Brass Co. 
\\res t ern Electric Co. 

Cars, Passenger, Freight, 
press, etc. 

American Car Co. 
Brill Co., The J. G. 
Cambria Steel Co. 
Cincinnati Car Co. 
Jewett Car Co. 

Cleats, Car Wiring. 
Ex- I' General Electric Co. 

Clusters and Sockets. 
1 

General Electric Co. 
I 

Kuhlman Car Co., G. C. 
W ason Mfg. Co. 

I Coal and Ash Handling . (See 
; Conveying and Hoisting 

Machinery.) 

I 

, Coil Banding and Winding Ma­
chines. Ca rs , Self- Propelled. 

Electric Storage Battery 
General Electric Co. 

Co. j' American General Eng'g Co. 
Columbia M. W. & M. I. Co. 
Electric Service Supplies Co. 
Western Electric Co. 

Castings, Brass. 
More-Jones Brass & Meta l Co. 

Cast ings, Composition or Cop. 
per. 

A nderson M. Co., A. & J. M. 

Castings, Gray Iron and Steel. 

Coils, Armature and Field. 
Cleveland Armature Works. 
Columbia M. W. & M. I. Co. 
D & W Fuse Co. 
General Electric Co. 
Roebling's Sons Co., John A. 
Wes tern Electric Co. 
Westinghouse Elec. & M. Co. 

American Bridge Co. Coils, Choke and Kicking. 
American B. S. & Fdry. Co. I 

A merican General Eng'g Co. Electric Service Supplies Co. 
B emis Car Truck Co. General Electric Co. 
Columbia M. & W. & M. I. Co. Westinghouse Elec. & M. Co. 



DECEMBER 25, L915] ELECTRIC RAILWAY JOURNAL 49 

- th e only 
m eans at your 
disposal to ac­
curate ly meas­
ure the power 
con sumptio n of 
ca r s. 
You ca n well 
affo rd t o inves­
tigate. 13ulletin 
416. 

SangamoElectric Company 
Springfield, Illinois 

New York Rochester Minneapolis L os Angeles 
SO Church St. Mercantile Bldg. Met'p'ltan Life Bldg. San Fernando Bldg. 

The Kalamazoo Trolley Wheels' 
have always been made of entirely 
new metal, which accounts for their 
long life WITHOUT INJURY TO 
THE WIRE. Do not be misled by 
statements of large mileage, because 
a wheel that will run too long will 
damage the wire. If our catalogue 
does not show the style you need, 
write us-the L A RGEST EXCLU­
SIVE T R O L L E Y W H E E L 
MAKERS IN THE WORLD. 

THE STAR BRASS WORKS 
KALAMAZOO, MICH., U.S. A, 

The New 

Single-Phase and Direct Current 
Portable Electrodynamometer 

W attmeter, Model 310 
An Instrument of Precision guaranteed to an accuracy ot ¼ ot 

1 % of full scale va lue on the working part of the scale, whether 
used on D.C. circuits or A.C. circuits of any frequency up to 133 
cycles p<'r s<'cond and on circuits of any wave form. 

Double ranges are provided for both current and voltage circuits. 
All current ranges can be used for 100 % overload Indefinitely with• 
out Introducing error . 

The movable system has an ex tremely low moment of inertia 
an<I is very effec tive ly damped. Indica tions are independent of 
room temperature and the instrument is shielded from external 
magnetic influences. The scale, 5 ¼ inches long, is uniform through­
out the entire lPngth, a characteri sti c of great value. It is hand­
ea lilJrated and provided with a mirror. over which the knife-edge 

pointer travels, and the pointer 
may easily be adjusted to zero by 
means of a zero-correcting device. 

For complete information re­
garding Model 310 Wattmeters 
(illustrated) and Model 329 
Portable Polyphase Wattmeters 
write for Bulletin No. 2002. 
Other Models in this group are 
Model 341 A.C. and D.C. Portable 
Voltmeter, described In Bulletin 
No. 2004; and Model 370 A.O. 
and D.C. Portable Ammeter, de· 
scribed in Bulletin No. 2003. 

Weston Electrical 
Instrument Co. 

21 Weston Ave, , Newark, N, J, 

New York 
Boston 
Philadelphia 
Buffalo 
Cincinnati 
Cleveland 
Chicago 
St. Louis 

Richmond 
Denver 
Detroit 
San Francisco 
Toronto 
Montreal 
Winnipeg 
Vancouver 

A REMARKABLE SAVING 
If you pay $12.50 for an untreated gear which lasts 150,000 miles 

and is worn out, your cost per thousand miles is. . . . . . . . . . . . . . . . 8.33c 
If you pay $18. 7 5 for a BP gear guaranteed to last three and one-

half times as long, or 525,000 miles, your cost per thousand miles is. . 3.57c 
--:--:=--::---=-----

Saving . . . . . . . 4.76 or 57 % 
The greater mileage 525,000 would require three and one-half 

untreated gears at $12.50. . . . . . . . . $43.75 
or one BP gear at. ............. ..... ...... 18.75 

-;-:=-::,-----::--::-----,,----

Saving . $25 .00 or 57 % 
Send a trial order subject to this guarantee 

NUTTALL 

The Eclipse Railway Supply Co. 
CLEVELAND, OHIO 

Manufacturers of the 

ECLIPSE LIFE GUARD ECLIPSE WHEELGUARD 
ECLIPSE TROLLEY RETRIEVER ACME FENDER 

Railway Headlights 
Used by 225 Railroads 

For City and Interurban 
Cars, Locomotives, Mines, 
Marine and Industrial Use 

r~eESTERLINE ~ 

Indianapolis 

PITTSBURGH 

"Watch Your Step" 
If it has 

Universal Safety Tread 
on it, 

Proceed in Safety. 
If Not, 

Be Careful 

Universal Safety Tread Co., Waltham, Mass. 
New York Philadelphia Chicago 
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REA DY-REFERENCE INDE·X 
to products manufactured by advertisers in t his issue of Electric Railway Journal 

Coln-Count ing Machines, I Cranes. (See also Hoists.) 
International Register Co., The 1'\ 11e:,-lle1ue11t-1-'ond Co. 
Johnson Fare Box Co. Thew Automatic Shovel Co. 

Commutator $Jotters. 
American General Eng'g Co. 
General Electric Co. 
Westinghouse Elec & M. Co. 
Wood Co., C. N. 

Commutator Truing Devices. 
American General Eng'g Co. 
General Electric Co. 

Commutators or Parts, 
American General Eng'g Co. 
Cleveland Armature Works. 
Columbia M. W. & M. I. Co. 
General Electric Co. 

Creosotln§, (See Wood Pre-
servatives.) 

Cross Arms. ( See Brackets.) 

Crossing Foundations. 
International Steel Tie 

The, 
Co. , 

Crossing Signals. (See Signals, 
Crossing.) 

' Crossings, Track. (See Track, 
Special Work.) 

Engines, Gas and Oil. 
Westinghouse Elec. & M. Co. 

Fare Boxes. I 
American General Eng'g Co. 
Brill Co., The J. G. -1 
International Register Co., The 
Johnson Fare Box Co. 

Fences, Woven Wire, and Fence 
Posts, 

American Steel & W ire Co. 

Fencing, Wire. 
American Steel & v\Tire Co. 

Gear Blanks, 
Carnegie Steel Co. 
Diamooo State Fibre Co. 
Standard ·Steel Wks. Co. 

Gear Cases. 
Columbia M. W. & M, I. Co. 
Electric Service Supplies Co. 
U. S. Metal & Mfg. Co. 
Westinghouse Elec. & M. Co. 

. Gears and Pinions. 
American General Eng'g Co. 
Bemis Car Truck Co. 
Columbia M. W. & M. I. Co. 
Diamond State Fibre Co. 
Electric Service Supplies Co. 
General Electric Co. 
Long Co., E. G. 

Long Co., E. G. 
Western Electric Co. 
Westinghouse Elec. & M. Co. Culverts. 

I Fenders and Wheel Guards, 
I Brill Co., The J. G. 

Nuttall Co., R. D. 
U. S. Metal & Mfg. Co. 

Canton Culvert & Silo Co. 

Compressors. Air. 
Curtis & Co. Mfg. Co. 
General Electric Co. 
Westinghouse Trac. Brake 

Condensers. 
General Electric Co. 
Westinghouse Elec. & M. Co. 

Curtains and Curtain Fixtures. I 
Brill Co., The J. G. 

, Electric Service Supplies Co. 
Co. I Hartshorn Company, Stewart. 

Pantasote Co., The. 

Cutting, Apparatus, Oxy-Acety ­
lene, 

Cond uits, Underground, 
Fibre Conduit Co. 
Johns-Manville Co.. H. W. 
Western Electric Co. 

Controller Fingers. 
Lord Mfg. Co. 

Controller Hand Jes. 
Lord Mfg. Co. 

Controller Regulators. 
Electric Service Supplies Co. 

Controllers or Parts. I 
American General Eng'g Co. 
Columbia M. W. & M. I. Co. 
Electric Service Supplies Co. 
General Electric Co. 
Johns-1\fanville Co., H. W. 
Westinghouse Elec. & l\L Co. 

Converters, Rotary, 
General Electric Co. 

Oxweld Acetylene Co. 
Prest-O-Lite Co., Inc., The. 

Derailing Devices. 
Cleveland Frog & Crossing Co. 

Destination Signs. 
Columbia M. W. & M. I. Co. 
Electric Service Supplies Co. 
Vi'estern Electric Co. 

Detective Service. 
Wisch Service, P. Edward. 

Dispatching Systems. 
Simmen Auto. Ry. Sig. Co. 
Wes tern Electric Co. 

Door Operating Devices. 
National Pneumatic Co. 

Doors, Asbestos. 
Johns-Manville Co., H. W. 

Doors, Folding Vestibule. 
National Pneumatic Co. 

Doors and Doo r Fixtures. 
Brill Co., The J. G. 
Hale & Kilburn Co. 

\Vestern Electric Co. Doors, Steel Rolling. 
Westinghouse Elec. & M. Co. Kinnear Mfg. Co. 

Conveying and Hoisting Ma: 
chlnery. 

American Bridge Co. 
Green Eng'g Co. 

Cord, Bell , Trolley, Register, 
etc. 

Brill Co., The J. G. 
Electric Service Supplies Co. 
Imperial Rubber Co. 
International Register Co., The 
Long Co., E. G. 
Roebling's Sons Co., John A. 
Samson Cordage Works. 

Cord Connectors and Couplers. 
Electric Service Supplies Co. 
Samson Cordage Works. 
Wood Co., C. N. 

Cotton Duck. 
Boyle & Co., Inc., John. 

Cou piers, Car. 
Brill Co., The J. G. 
Cincinnati Car Co. 
Long Co., E. G. 
Ohio Brass Co. 
"\"an Dorn Coupler Co. 
~Vestinghouse Trac. Brake Co. 

Draft Rigging. (See Couple rs , 
Car.) 

' Drills, Track. 
American Steel & Wire Co. 
Electric Service Supplies Co. 
Long Co., E. G. 
Ohio Brass Co. 

Dryers, Sand . 
Electric Service Supplies Co. 
Zelnicker Supply Co., W. A. 

Engineers, Consulting, Con-
tracting and Operating. 

Archbold-Brady Co. 
Arnold Co.. The. 
Bemis, Anthony J. 
Burch, Edw. P. 
Byllesby & Co., H. M. 
Drum & Co., A. L. 
Ford, Bacon & Davis. 
Gulick-Henderson Co. 
Hunt & Co., Robert W. 
Jackson, D. C., & Wm. B. 
Moore & Co., W. E. 
Richey, Albert S. 
Roosevelt & Thompson. 
Sanderson & Porter. 
Scofield Engineering Co. 
Stone & Webster Eng'g Corp. 
White Companies, The J. G. 
Woodmansee & Davidson, Inc. 

Cincinnati Car Co. 
Consolidated Car Fender Co. 
Eclipse Railway Supply Co. 
Electric Service Supplies Co. 
Lord Mfg. Co. 
Star Brass Works. 
Western Electric Co. 

Fibre. 
Diamond State Fibre Co. 
Westinghouse Elec. & M. Co. 

Fibre Tubing. 
Diamond State Fibre 
Fibre Conduit Co. 
Johns-Manville Co., 
Westinghouse Elec. 

Fibre Insulation. 

Co. 

H. W. 
& M. Co. 

U. S. Metal & Mfg. Co. 

F ield Colls, (See Coils.) 

Fire Extinguishing Apparatus . 
Imperial Rubber Co. 
Johns-Manville Co., H. Vi'. 

Fire -Proofin g Materi a l. 
Johns-Manville Co., H. "\Y. 

Fi ttings, Malleable, Cast Iron & 
Brass. 

National Tube Co. 

Flooring, Compos ition. 
American Mason Safety T. Co. 
Johns-Manville Co., H. W. 
Western Electric Co. 

Forgings. 
Standard Steel Works Co. 

Fu rnaces. (See Stokers.) 

Fuses and Fuse Boxes. 
American General Eng'g Co. 
Columbia M. W, & M. I. Co. 
D & W Fuse Co. 
General Electric Co. 
Johns-Manville Co., H. W. 
Western Electric Co. 
Westinghouse Elec. & M. Co. 

Fuses, Refill able, 
Columbia M. W. & M. I. Co. 
General Electric Co. 
Johns-Manville Co., H. W. 

Gages, Oil & Water. 
Ohio Brass Co. 

Gaskets. 
Diamond State Fibre Co. 
Imperial Rubber Co. 
Johns~Manville Co., H. W. 
Power Specialty Co. 

Gas Producers, 
Westinghouse Elec. & M. Co 

Gates, Car. 
Brill Co., The J. G. 
Cincinnati Car Co. 
Jewett Car Co. 

Generating Sets, Gas-Electric. 
General Electric Co. 

Generators, Alt.-Current. 
General Electric Co. 
Western Electric Co. 
Westinghouse Elec. & M. Co 

Generators, Dlr.-Current. 
General Electric Co. 
Western Electric Co. 
Westinghouse Elec. & M. Co. 

Gongs, (See Bells and Gongs.) 

Graphite, 
Dixon Crucible Co., Joseph. 
Morgan Crucible Co. 

Grates, Chain. 
Green Engrg. Co. 

Greases. (See Lubricants,) 

I Grinders, Portable, Electric. 
General Electric Co. 
Railway Track-work Co. 
Western E lectric Co. 

Grinders and Grinding Wheels. 
Western Electric Co. 

Guards, Cattle. 
American Bridg e Co. 

1 
Guards, Trolley. 

Electric Service Supplies Co. 
Ohio Brass Co. 

Harps, Trolley. 
American General Eng'g Co. 
Anderson M. Co., A. & J. M. 
Electric Service Supplies Co 
More-Jones Brass & Metal Cu. 
Nuttall Co., R. D. 
Star Brass Works. 
Western Electric Co. 

Headlights. 
Electric Service Supplies Co 
Esterline Co., The. 
General Electric Co. 
Long Co., E. G. 
Ohio Brass Co. 
Westinghouse Elec. & M. Co 

Head linings, 
Pantasote Co., The. 
U. S. Metal & Mfg. Co. 

Heaters Car, Electrl,c. 
Gold Car Heating & Lightir,i,: 

Co. 
Johns-Manville Co., H. W. 

Heaters, Car, Hot Air. 
Cooper Heater Co. 
Smith Heater Co., Peter. 
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400° Fahrenheit 

You'd say Goodbye to a great many insulating 
tapes long before that temperature was reached. 

But until you reach that figure you can't put a 
kink into the insulating qualities of 

"Delta tape" 
It is just ,the right "blend" of asbestos fibre and 

a special insulating compound. 
Its particular value lies in the fact that while 

it is a good electrical insulator, it is also a splen­
did conductor of heat. Your coils can't stay 
blanketed when the temperature comes up,. 

Deltatape can be supplied in any width, and in 
thicknesses between IO and 25 mils. The 10 mil 
tape r equires 2500 volts to puncture it, while 5000 
volts is required to break down the 25 mil tape. 

You ought to get a ll the facts. It will pay you. 
For your car operation will always be at the 
mercy of motor condit ion s. 

So we say-WRITE 

D & W FUSE CO. 
Providence, R. I. 

FORD TRIBLOC 

2 

A Chain Hoist that excels in every feature. It has 
P lanetary Gears, Steel Parts, 3½ to I factor of Safety. 
[t's the only Block that carries a five-year guarantee. 

FORD CHAIN BLOCK & MFG. CO. 
142 Oxford Street, Philadelphia 

JACKS 
Barrett Track and Car Jacks 
Barrett Emergency Car Jacks 
Duff B all B earing Screw Jacks 
Duff Motor Armature Lifts 

The Duff Manufacturing Co., Pittsburgh, Pa. 

For E lectric Railway and Light ing Use 
Economy and Efficiency Combined 

IMPERIAL RUBBER CO., 253 Broadway, New York, u. s. A. 

"Trade l\Ia rk R eg, U. S. P a t . Off." 
Samson S pot W aterproo fed Trol ley Cord 

l\fade of fin e cotton ya rn bra ided bard anrl smooth. Inspect ed and 
g ua rantce<I frPe f rom tlaws. Proved to bp the mos t durable and 
economlr-a l. 8amples a nd Information gladly sPnt. 
1 SAJUSON COHDAGE WO HI<:S, nos·ro:v. lUASS. 

T he Need of the Hour 
is Efficiency 

This is the cry of every industry. 
In yours it is attained by using 

Sherwin-Williams 
Paints and Varnishes 

used according to our new Modern 
Method Car Painting System. Send 
for our new booklet, "Efficiency the 
Need of the Hour." It will t ell you 
how to attain it in your Paint Shop. 

THE SH£RWIN-W/LLIAMS Co.~ 
RAILWAY SALES DEPARTME N T 

801 CANAL ROAD, CLEVELAN D,O HIO 

Sterling Insulating Varnishes 
Sterling Iron Enamel Paints 

There is a Ster­
ling product best 
for every insu­
lating purpose. 

The Sterling Varnish Co. 
Pittsburgh, Pa . 

Kl N NEAR Steel Rolling Doors 
FOR CAR HOUSES 

Compact , Durab le, E asi ly and Speedily Operated and Fire­
proof. Openings of any s ize may be equipped a n d the 
doors motor-ope r a t ed if desired. Manufactured by the 

KINNEA R MANUFACTURING CO., C olumb us, Ohio 
BOST O N PHILADELPHIA CHICAGO 

A. G. E. LABOR SA YING MACHINES 
F o r Armature B a nding , Coil Winding, Taping , Pin­
ion Pulling, Commutato r S lott ing a nd Pit J a cks, Arma­

t ure Buggies and Armat ure Removin g M a chines 

M a nufa ctured by 

AMERICAN GENERAL ENGINEERING CO. 
253 Broadway, New York, U.S. A. 
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Heaters, Car, Hot Water. 
Coop er H eat er Co. 
Smith Heater Co., Pet e r . 

Heaters , Car, Stove. 
E lectric Service S u pplies Co. 
S mi th Heat e r Co., Peter . 

Hoists and Li fts. 
Curt is & Co., Mfg. Co. 
D u ff Man ufacturing Co. 
For d Chain B lock & M fg. 
N iles-Bem ent-Pond Co. 

Hose Bridges. 
Ohio B rass Co. 

Hose, Pneumatic and F ire . 
Imperia l R ubber Co. 
J ohns- Manville Co., H. Vol . 

Hydra ul ic Machinery. 
Niles-Bement-Pond Co. 

Hydroground s. 
L ord Mfg. Co. 

Co. 

Inspection . 
E le c 'l T esting L a boratories, 

Inc. 
Hunt & Co., R ober t W. 

Inst ru m ent s, Me a surl n g , Testi ng 
and Recording . 

Ge n era l E lectric Co. 
J ohns-Ma n vi lle Co .. H. W . 
Sangamo E lectric Co. 
'Nest e rn E lectr ic Co. 
W esting house E lec. & l\I. Co . 
Weston E lec' l Instrument Co. 

Insul ati ng C loths, Paper and 
Tape. 

Ande r son l\'L Co., A . & J. M. 
D ia mo n d S tate Fibre Co 
Gen eral E lectr ic Co 
I mpe ria l R ubber Co. 
J o hns-Manville Co., H. \V. 
L ord Mfg. Co. 
Pack a r d E lectric Co. 
Sherwin-Willia m s Co. 
\ Vestern E lectric Co. 

Ins ulation. (See also Pa ints .) 
And e r son l\I. Co., A. & J. M. 
D ia m on d S t a t e F ibre Co. 
E lect r ic Service Suppli es Co. 
Imperia l Rub ber Co. 
Gener a l E lectric Co. 
Johns-Manville Co., H. W. 
~ h erwin - vVilli ams Co.· 
S t erli ng Varn ish Co. 
\\'est ern E lectr ic Co. 
West ingh ouse E lec. & M. Co. 

In s ulators . (See also Line Ma -
teria l.) 

Anderson M. Co., A . & J. M. 
Drew E lectric & Mfg. Co. 
E lect ric Service Su p plie s Co. 
Ge n eral E lectric Co. 
Johns-Manv ille Co., H . W. 
Ohio B r ass Co. 
\\' estern E lectric Co. 
\ Vest ingh ou se E lec. & M . Co. 

In s urance , Fire. 
M a r s h & 'McLennan Co. 

Journa I Boxes . 
Bemis Car Truck Co. 
B rill Co., The J . G. 
L on g Co., E . G. 
Railway Roller B earing 
S K F B all B earing Co. 

Junction Boxes. 

Co . 

J ohn s-Manville Co. , H .. W. 

Laboratories. 
E lec'l T esting 

Inc. 
Laboratori es, 

Lamp Guards and F ixtures. 
A n der son M . Co., A. & J . M . 
E lectric Service S upplies Co. 
G en eral E lectric Co. 
Johns-Manville Co., H. W . 
Westinghouse E le c. & l\'L Co. 

L amps, Acetylene. 
Prest-0-Lite Co., Inc., The. 

I 
I 

Lamps, A rc and lncan~esce~t. 
Anderson l\'L Co., A. & J. 1\ 1. 

1 Ge n e ra l Electric Co. 
I \Vestern E lectric Co. 

\Ve s tinghouse Elec. & M. Co. 

Lam ps , Sig nal and M arker. 
Ohio Bras s Co. 

Lathes, Car W heel. 
N iles-Bement- P ond Co. 

Li fters , Car Step. 
Co nsolida t e d Car F e n d er Co. 

L ig ht nl ng P rotecti on. 
Ander son M . Co., A. & J. M . 
E lect r ic Se rvi ce Supplies Co. 
Gen e ra l E lec tric Co. 
L or d M fg. Co . 
Oh io Brass Co. 
\Vestern Electric Co. 
Westingh ouse E lec. & l\'I:. Co. 

Line Material . ( See also B rack -
ets, Insulators, Wires, etc .) 

Amer ican Ge n e ral E ng'g Co. 
Anderson l\'L Co., A. & J. M. 
Archbold-Brady Co. 
Diamond State Fibre Co. 
Drew E lectric & Mfg. Co. 
Electrical Engineers Equip-

ment Co. 
Electric Service Suppli es Co. 
General Electric Co. 
Johns-Manville Co., H. W. 
More-Jones Brass & Metal Co. 
Ohio Brass Co. 
Western Electric Co. 
West inghouse Elec. & M . Co. 

Lock Nu ts and Washers . (See 
Nuts and Bolts. ) 

Locomotives, Electric . 
Baldwin L ocomotive Works. 
Brill Co., The J . G. 
General E lect r ic Co. 
West inghou se Elec. & M. 

L ubricants, Oi l and G r ease. 
Dear born Ch emical Co . 
D ixon Cr ucib le Co., J os. 
Galena-Signa l O il Co. 
U niversa l Lubricating Co. 

Co. 

Jacks. (See also Cranes , Hoists , 
and Li f t s .) 

A merican G enera l Eng'g Co. 
Brill Co., The J . G . 
Buckeye J ack Mfg. Co. 
Columbia 1\1. W. & M. I. Co. 
Duff 1\'l:a nufac turing Co. 
U. S. Meta l & Mfg. Co. 

Jack Boxes. (S ee al s o T ele -
ph ones and Pa rts.) 

E lectri c Service Supplies Co. 
\Yestern E lectric Co. 

J oi nts , Rall. 
Car negie Steel Co. 
Falk Co., The. 
Rail J oint Co., T h e. 
Zelnlcker Supply Co., W . A. 

Lubri cating E ngineers. 
Galena-Signal Oil Co. 

L um be r. (See Po les , Ties, Posts, 
etc .) 

Machine Tools. 
N iles-Bem ent-Pond Co. 

Ma ts. 
Imperial Rubber Co. 
Johns-Man v ille Co., H . W. 

Meter s , Car.:.. Watthour. 
Sangamo 1:iilectric Co. 

(See Instruments.) 

I 
Meters. 

Mica. 
Long Co. , E . G. 

Mirrors fo r Motormen. 
Drew E lectric & .i\!Ifg. Co. 

I Pipe. 
I National Tube Co 

Pipe Fittings 
.National Tube Co. 
Power Specialty Co. 
Standard Steel Works Co. 

Motorm en's Seats. I Pole Sleeves. 
E lectric Service Supplies Co. I Drew Electric & Mfg. Co. 
\\'ood Co., C. N . 

Motors, Electric. 
Gen eral E lec tric Co. 
\ Veste rn E lectric Co. 
\Vesting h ouse E lec. & l\L Co. 

Nuts and Bolts. 
Barbour-St ock well Co. 
Bemis Ca r Truck Co. 
Long Co., E. G. 
U. S. Me ta l & Mfg. Co. 

O ils. (See Lubricants.) 

Oils, Pai nts. 
S terling Va r nis h Co. 

OverhP.ad Equipment. ( See Line 
M at erial.) 

Oxy - A cetylene. 
Apparatus, 

( See Cutting 
Oxy-Acetylene.) 

Ozon ators . 
G e n era l E le ctr ic Co. 
W estinghouse E le c. & l\'L Co. 

Packing. 
D ia m o n d S t a te Fibre Co. 
E lectric Service Supplies 
I mperial R ubber Co. 
J ohns-Manville Co.; H . W. 
P ower Specialt y Co. 

P acking Ring s , Piston Head. 
J ohns-Manville Co., H. W. 
l\IcQua y-Norris Mfg . Co. 

Co. 

P aints a nd Var n ishes. (I ns u-
lat ing.) 

Genera l Electric Co. 
I mperial Rubbe r Co. 
J ohns-::\fanville Co., H . 
Long Co., E. G. 
Packard E lect r ic Co. 
Sherwin- \Vi llia m s Co. 
Sterling Varnis h Co. 

w. 

Paints and V arni shes . ( Pre-
servative.) 

D ixon Crucible Co. , Jos. 
J ohns-Manville Co., H. W. 
L ong Co., E. G. 
Sherwin- \Yillia ms Co. 
S terling Varnis h Co. 
U. S. Metal & Mfg. Co. 

P ain ts and Va r n ishes fo r Wood­
work. 

Sh erwin - \Villia ms Co. 
U . S. Metal & M fg. Co. 

, Pa vin g Material . 
A merican B . S. & Fdy. Co. 
B arrett Mfg. Co. 
In ternational Creo. & Con. Co. 

Pav in g P itch . 
B a r r ett Mfg. Co. 

Pick ups (Trolley Wire.) 
E lectr ic Service Supplies Co. 
Ohio Bra s s Co. 

Pinio n P ullers . 
Am er ica n Gen er a l Eng'g Co. 
Columbia l\'L W . & M. I. Co. 
Gener a l Electri c Co. 
W ood Co., C. N . 

P inions. ( See Gea rs.) 

Pins , Wood and Iron. 
B emis Ca r Truck Co. 
Electric Service Supplies 
Long Co., E. G . 
Ohio B rass Co. 

Co. 

Poles, Metal Street. 
Bates Expanded Steel 

Co. 
Nat i<>nal Tube Co. 
U. S. Metal & Mfg, Co. 

Truss 

. Poles, Ties, Posts, Piling and 
Lumber. 

International Creo. & Con. Co. 
Lind11ley Bros· Co. 
Page & H ill Co. 
Va le ntine -Clark Co. 
W estern E lectric Co. 
White Marble Lime Co. 

Poles and Ties, Treated 
C- A - \\'cod-Preserver Co. 
International Creo. & Con 
L indsley Bros. Co. 
P a ge & H ill Co. 
Vale ntine- Cla rk Co. 
\\ ' es tern E lectric Co. 

Poles , Trolley. 

Co. 

Anderson M. Co., A. & J. M. 
Columbia M. W. & M. I. Co. 
E le ctric Service Supplies Co. 
Long Co., E. G. 
N ational Tube Co. 
N uttall Co., R. D. 

I Preservatives. (See Wood Pre-
1 servatives.) 

I 

I 

Pressure Regulators. 
Gen e ra l E lect ric Co. 
O hio Brass Co. 

Punches, Ticket. 
Inte rna tional Register Co., The 
Lord Mfg. Co. 
Wood Co., C. N. 

Rail Grinders. (See Grinders.) 

Rail Welding. (See Brazing & 
Welding Processes.) 

Rail's, New. 
Ca mbria Steel Co. 

Rails, Relaying. 
Ze lni cker Supply Co., W. A. 

I Rattan. 
B rill Co. , The J. G. 
E lectri c Se rvice Supplies 
H a le & Kilburn Co. 
J ewett Car Co. 

Registers and Fittings. 
Bonham Recorder Co. 
B rill Co. , The J. G. 
Cincinna ti Car Co. 

Co. 

E lectric Service Supplies Co. 
Int ernational Register Co., The 
L ong Co., E. G. 
R ooke Automatic Register Co. 

Reinforcing Concrete. 
American Steel & Wire Co. 

Repair Shop Appliances. (See 
also Coil Banding and Wind­
ing Machines.) 

America n General Eng'g Co. 
Columbia M. W. & M. I. Co. 
Electric Service Supplies Co. 

Repair Work. (See also Colla, 
Armature and Field.) 

Cleveland Armature Works. 
Columbia M. W. & M. I. Co. 
General Electric Co. 

I 
Westinghouse Elec. & M. Co. 

Replacers, Car. 
Columbia M. W. & M. I. Co. 
Electric Service Supplies Co. 
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WINTON PLACE 
CINCINNATI, OHIO 

LONGWEAR BUSHINGS 

Hardened 

Steel 

Accurate 

Uniform 

For Brake Gear 

I . 
also 

LONGWEAR 
BRAKE PINS 

to 
Specifications 

E.G.;tong ~ 
50 Church Street New York 

Don't 
Delay 

Preserve Your Car Roofs and 
Headlinings with 

Bayonne Car Roofing 
A specially prepared canvas roofing 

Permanent-Economical 

John Boyle & Co., Inc., 112 Duane St., New York 
Braneh House: 202-204 Market St., St. Louis, Mo. 2 

Boyer Pr~ducts Reduce Maintenance Costs 
Bemis Trucks Manganese Brake Heads 
Case Hardened Brake Pins Manganese Transom Plates 
Case Hardened Bushings Manganese Body Bushings 
Case Hardened Nuts and Bolts Bronze Axle B'earings 

Bemis Pins are absolutely smooth and true in diameter. We carry 
40 different sizes of case hardened pins in stock. Samples fur­
nished. Write for full data. 

Bemis Car Truck Co. , Springfield, Mass. 

A Road May be Proud of 
Its Braking Efficiency 

Yet it may be wrong to conclude that the type 
they use should be on your cars. Your oper­
ating conditions are probably different. What 
is profitable for one line may be unsuited to 
many others. T he easiest way to make sure 
of getting maximum braking economy and 
efficiency for your road is to consult special­
ists. That is our business. Consult us. 

Awarded Gold Medal, Panama Pacific Exposition 

American Brake Shoe & Foundry Co. 
MAHWAH, N. J. 

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

COST OF MOTOR MAINTENANCE 
is a most impo rtant item. If you could cut this 
cost a great deal no doubt you would be interested. 
TULC will show a large saving in the cost of 
motor maintenance. 

UNION SPRING & MANUFACTURING CO. 
SPRINGS COIL AND ELLIPTIC 

M. C. B. Pressed Steel Journal Box Lids 
General Office, First National Bank Bldg., Pittsburgh, Pa. 

Works: New Kensington, Pa. 
SO Chureh St., New York. 1204 Fisher Bldg., Chicago, Ill. 

Missouri Trust ffidg., St. Louis, Mo. 

ELEC'I'RIC RAILWAY DEVICES 

High Power Compact Hand 
Brakes, Gear or Dilier­

ential Types. 
Sterlin!!: Light WeiJ?:ht 

Roller Bearing Trolley 
Bases. 

Screenless Air Cleaners 
!or Compressors. 

Sterling Sand Boxes. 
Berg Fenders and Wheel 

Guards. 

J\Iult!-Vapo-Gap Lightning 

® 
Arresters and Hydrogrounds. 
Trigger Loek Reversible 

Controller Fingers. 
"Q-P" Trolley Catebers. 

Soldered Rail Bonds. 
Frietion and Insulating 

Tapes. 
Sterling Ticket Punebes. 

Controller Handles. 
LORD lUFG. CO., 

105 W. 40th St., Ne-w York 

3 
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READY-REF ERE NCE INDEX 
to products manufactured by advertisers in this issue of Electric Railway Journal 

Resistance, Wire and Tube. 
General E lectric Co. 
Western Electric Co. 
Westinghouse E lec. & M. C o. 

Resista nce, Grid , 
Columbia 1\1. W. & 1\1. I. Co. 
Ellcon Co. 

Retrievers , Trolley. (See Catch­
ers and Retrievers, Trolley.) 

Rheostats. 
General Electric Co. 
E llcon Go. 

Roofing, Building. 
Barrett Mfg. Co. 
Johns-Manville Co., H. W. 

Roofing, Car. 
Boyle & Co., Inc., John. 
Johns-Manville Co., H. W. 
Pantasote Co., The. 

Rubber Specialties. 
Imperial Rubber Co. 

Rubbing Cloth . 
Boyle & Co., Inc .. John. 

Sand Blasts. 
Curtis & Co., Mfg. Co. 
U. S. Metal & Mfg. Co. 

I

, Snow-Plows, Sweepers and 
Brooms. · 

B rill Co., The J. G. 
Columbia 1\1. W. & l\L I. Co. 
Con solida ted Car Fend er Co. 

Tes\i~ ~~ 1.comm ercial and Elec- I T~:~~;!i ff;~\~i'c CO". 
E lectrica l Testing Labora- 1 Western ]!;Jectric Co. 

tori es, Inc. Westinghouse E lec. & 
Hunt & Co., Robert Vy. : 

Union Couplings. 
Soaps. Testin g Instrum ents .. (See lr:1- 1 National Tube Co. 

Sherwin- vVilliams Co. , struments, Electr ical, Meas-

Solder and Solder Flux. uring, TeSt ing.) Valves. 
West inghouse E lec. & M. Co. Thermostats . -Na~ional Tube Co. 

I Gold Car Heating & Lighting Oh10 Brass Co. 
Soldering and Brazing Appara- 1 Co. 

M. Co. 

tus. (See Welding Proc. & Railway Utility Co. Varnishes. (See Paints, etc .) 
App.) Smith Heater Co., Peter. 

' Speed Indicators. 
Johns-Manville Co., H. W. 
\Vood Co., C. N. 

, Tie Pl ates. 
Cambria Steel Co. 

Ties & Tie Rods, Steel . 
Splicing Compounds. American Bridge Co. 

·I Ventilators, Car. 
B rill Co., The J. G. 
Cincinnati Car Co. 
Railway Utility Co. 
Smith Heater Co., Peter. 

I 

American Gene ral Eng'g Co. Ba1·bour- Stockwell Co. 
Imperial Rubber Co. Ca?·11egie Steel Co. 1 Vesti bules , Portable. 
Johns-Manville Co., H. w. Inte rnat ional Steel Tie Co. Brill Co., The J. G. 

I 

\Vestinghouse E lec. & M . Co. ,
1 

Ties, Wood. (See Poles, Ties, I' Volt Meter. 
t ) (See Instruments.) 

1 Splicing Sleeves. (See Clamps e c. 
and Connectors .) Tools , Track and Misce llaneous. Washers. 

Ame ri can General Eng'g Co. I D iamond State Fibre Co. 
Springs. Arr.erican Steel & Wire Co. 

I American Steel & Wire Co. Col um_bia M. _W. & M._ I. Co. • Welding Processes and Appara-
Bemis Car Truck Co. Electric Sery1ce Suppli es Co. tus. 
Brill Co., The J. G. Joh!1s-Manville Co., H . W E lectric Railway Improve. cu_ 
Long Co., E. G. KI E:m & Sons, M. Falk Co., The. 
Standard Steel Works Co. Railway Track-work Co. General Electric co_ 

Sa~:1rrsco:.r;,\~~ J. 
E lectric Service 
Jewett Car Co. 
Lord Mfg. Co. 

Union Spring & Mfg. Co. Torches, Acetylene. (See Cut - Oxweld A<;etylene Co. . 
G. Sprinklers, Track and Road. ting Apparatus, Oxy-Acety- Prest-O-L1te- Co., Inc., The 
Supplies Co. Brill Co., The J . G . lene.) U. S. Metal & Mfg. Co. 

Ohio Brass Co. 

Sash Fixtures, Car. 
Brill Co., The J. G. 

Sash, Metal, Car Window. 
Hale & Kilburn Co. 

Seats, Car. 
Brill Co., The J. G. 
Hale & Kilburn Co. 
Jewett Car Co. 

Steps, Car. 
Am e rican Mason S. T. Co. 
Un iversal Safety Tread Co. 

Stokers, Mechanical. 
Babcock & \Vilcox Co. 
Green Eng'g Co. 
Murphy Iron Vi'orks. 
Westinghouse Elec. & M. 

I 

I Storage Batteries. 
terles, Storage.) 

(See 

C o. 

Bat-

Seating Material . (See also Structural Iron. (See Bridges.) 

Rattan.) 
Brill Co., The J. G. 
Jewett Car Co. 
Pantasote Co., The. 

Second - Hand Equipment. 
(See page 46.) 

Shade Rollers. 
Hartshorn Co., Stewart. 

Superheaters. 
Babcock & Wilcox Co. 
Power Specialty Co. 

' Sweepers , Snow. (See Snow­
I Pl ows, Sweepers a nd Brooms.) 

Switchboard Mats. 
Imperial Rubber Co. 
\Vestern Electric Co. 

Shades, Vestibule. Swltchstands. 
Brill Co., The J. G. 
E lectric Service Supplies Co. I Kilby Frog & Switch Co. 

Ramapo Iron \Vorks. 
Shears, Metal . 

Chicago Patented Tools Co. I Switches , Automatic. 
U. S. E lectric S ignal Co. 

Shovels, Power. \\'estern E lectr ic Co. 
Thew Automati c Shovel Co. 

, Towe r Wagons & Automobiles. Wheel Guards, '( See Fender 
McCard ell & Co., J. R. and Wheel Guards.) 

, Towers & Transmission Struc-
, tu res. 

American Bridge Co. 
Archbold-Brady Co. 
Westinghouse E lec. & M. Co. 

Tr~;~ho~~~~~~
1
ck~~ftco. 

Cincinnati Frog & Switch Co. 
Cleveland Frog & Crossing Co. 
Columbia M. W. & M . I. Co. 
Falk Co.: The. 
Kilby Frog & Switch Co. 
N ew York S. & Cross. Co. 
Ramapo Iron Works Co. 
St. Louis Steel Fdry. Co. 

Transfers. (See Tickets.) 

T ransfer Tables. 
American Bridge Co. 
Archbold-Brady Co. 

Transformers. 
Gene ral E lec tric Co. 

I 

Wheels, Car, Cast Iron. 
Bemis Car Truck Co. 
Griffin Wheel Co. 
Long Co., E. G. 

Wheels, Car (Steel and Steel 

I 

Be~~:dJar Truck Co. 
Carnegie Steel Co. 
Standard Steel Works Co. 

Wheels, Trolley. 
American General Eng'g Co. 
Anderson M. Co., A. & J . M. 
Columbia M. W. & M. I. Co. 
Electric Service Supplies Co. 
General Electric Co. 
Johns-Manville Co., H. W. 
Long Co., E. G. 
More-Jones Brass & Metal Co. 
Nuttall Co., R. D. 
Star Brass Works. 

flees~!~~ ~A~~\~\~ (~?o. Whistles, Air. 
Westinghouse Elec. & 1\1. Co. g~roerJia~ie<3~~ic Co. 

Treads, Safety, Stair and Car 
step. Winding Machines. (See Coll 

American Mason Safety T. Co. I Banding and Winding Ma-
Imperial Rubber Co. chines.) 

Signals, Highway Crossing. 
Switches, Track. 

I Special Work. ) 

Universal Safety Tread Co. Wire Rope. 
(See TracK Trolley Bases. American Steel & Wire Co 

1 Anderson M . Co., A. & J. M. Roebling's Sons Co., John A. E lectric Service Supplies Co. 
Simmen Auto. Ry. Sig. Co. 
U. S. Electric Signal Co. 

Signal Systems, Block. 
E lectric Service Supplies Co. 
Federal Signal Co. 
Simmen Auto. Ry. Sig. Co. 
U. S. Electric Signal Co. 
Western Electric Co. 
Wood Co. , C. N. 

Skids, Car. 
Lord Mfg. Co. 

Switches a nd Switchboards. 
I Anderson M. Co., A. & J. M. 

Cutter E lectrical & Mfg. Co. 
Electrical Engineers Equip-

m ent Co. 
E lectric S e rvice S11pplies Co. 
General Electric Co. 
,Vestern Electric Co. 
Westinghouse 1<:1ec. & M. Co. 

Tapes & Cloth . (See In s ulating 
Cloths, Paper and Tape.) 

Sleet Wheels and Cutters. 
1 

Telephones and Parts. 
American General Eng'g Co. Electric Service Supplies Co. 
Anderson M. Co., A. & J. M. I Western Electri c Co. 
Drew Electric & 'Mfg. Co. 1 

Electric Service Supplies Co. 
General Electri c Co. 
Lord Mfg. Co. 
More-Jones Brass & Metal Co. 
Nuttall Co., R. D. 
Ohio Brass Co. 

Trolleys and Trolley Systems. 
Curtis & Co. , Mfg. Co. 
Ford Chain Block & Mfg. Co. 

Trucks, Car. 
Baldwin Locomotive Works. 
Bemis Car Truck Co. 
Brill Co., The J. G. 
Cincinnati Car Co. 
Lon g Co.. E. G. 

Wires and Cables. 
Aluminum Co. ot America. 
American Steel & Wire Co. 
D & W Fuse Co. 
General Electric Co. 
Packard E lectric Co. 
Roebling's Sons Co., John A. 
Western E lectric Co. 
Westinghouse Elec. & M. Co. 

Wood Preservatives. 

:\fore-Jones Brass & Metal Co. I Terminals, Cable. I Tubing , Steel 
Nuttall Co .• R. D. Electrical Engrs. Equipm't Co. National Tube Co. 

Barrett Mfg. Co. 
C-A-Wood-Preserver Co. 
International Creo. & C on .· Co. 
Lindsley Brothers Co. 
Northeastern Co., The. 
Sherwin-Williams Co. 
Valentine-Clark Co. 

-lUASOX SAFE'l'Y TREADS-preyent slipping and thus obviate 
damage suits. 

KARBOLITH CAR FLOORING- for steel cars is sanitary, 
fireproof and light in weight. 

STAN"'OOD STEPS-are non-slipping and self-cleaning. 
Aboye products are used on all leading Railroads. For details 

address 
AIUERICAX l\IASOX SAFETY TREAD CO. 

l\Iain Offices: Branch Offices: Boston, New York City, Chicago, Phila-
Lowell, Mass. delpllia, Kansas City, Cleyeland, St. Louis, 

The Groos Metal Shear 
Cuts ¾" Sheet Steel, any width )r length. 
weight 141 b. Steel d rop forgings throughout. 
Vanadium Steel blades. 

$7.50 delivered to any part of U S. 
Chicago Patented Tools Co,, 

1609 Owen Ave .• Racine, Wis. 
~ 
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ALPHABETICAL INDEX TO ADVERTISEMENTS 
NOTICE T O ADVERTISERS : 

Printing begin"' on Tuesday of each week. 
Change!!! of co1•Y rt'eeived up to 10 A. :!II. 111onday will ap­

pear in tbe issue of t be fo llowing week, but no proofs can IJe sub­
rn i tted for OK before pn l>li ca tion. 

Xen· Atl,·e rtise1nents (not changes of copy) re~e ived up 
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P age 

A luminum Co. of A merica . .. .. . 41 
American Drake S. & Fciry. Co .. 53 
American Bridge Co ........ .. . 31 
Americ~n Car Co. . ............ 59 
A merican General En g'g Co .. , .. 51 
America n ;\fason S. T . Co .. ..... 54 
American Steel & \Vire Co ...... 43 
Anderson l\Ifg. Co., A. & J. '.\I.. 33 
A r;:hbold-Brady Co. . ... .... ... 42 
Arch~r & Bald win . ...... ....... 46 
Arnold Co., The. . . . . . . . . . . . . . . . 30 

Babcock & \\' ilea: Co .......... •44 1 
Baldwin L oco 111otive \\1 or ks , The 38 
Barbour-S tockwe ll Co. . . ." •..... 43 1 
Barrett :Hfg. Co ... .. .......... 40 
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Bemis C~r Truck Co ........... 53 
Bonham R ecor<ler Co ........... 45 
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Brill Co., The J. G ............. 59 
Buckeye J ack ;\ffg. Co ......... 43 
Rurch, Edward P .............. 30 
B_v ll esb_v & , o., H. '.\I. .......... 30 

C 

C-A-\\"ood- P re,E n·er Co ........ 40 
Calcbaugh "Sclf-Luliricating Car-

bon Co ...................... 47 
Caml, ri a Steel Co ............... 37 
C3 nt on <ulvert & Silo Co ....... 43 
C a rnegic Steel Co .............. 34 
Chi cago P a tented Tools Co ...... 54 
<in cinn~t i Ca r Co .... .......... 53 
<incinnati Frog~ Switch Co .... 43 
CleYeland .\r111~tu rc \\"orks . . .... 46 
C le\" eland Frog & Crossing Co .. 42 
Collie r. ln c., Barro n G .. . ... . .. 55 
Colu111l,i3 :\I. \Y. & '.\I. I. Co .... 38 
Con-olidatcd Car Fender Co .... 47 
Cooper H eater Co., Th e ........ 45 
Curtis & Co. '.\Ifg·. Co .. ........ 42 
Cutter Cu ..................... 44 

D 

n & \\" Fuse Co . . . ............ 51 
Dearborn Chemical Co .......... 44 
Diamond State Fibre Co ........ 43 

P age I 
Electric Ra il way J ournal. ...... 3, 6 
Electric S ervice Supplies Co .... . 14 
E lectric Sto rage Batt er y Co ..... 47

1 

Electr ica l Engi neer s Equipment 
Co. . ................ ....... 44 

Electrica l Testin g L aboratories, 
Inc ...... .. ................. 30 

Ellcon Co .............. ...... . 36 
E ste rlin e Co., Th e ....... ....... 49 I 

F 

f" ,dk Co., The ... .. ............ 42 
F edcral S ignal Co ............•. 41 
Fibre Conduit Co .............. 41 
Ford, Baco n & Davis ........... 30 
Ford Chain mock & Mfg. Co .... 51 
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G 

( ;aicna-Signa l Oil Co.... . . . . . . . 8 
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18, Back Cover 
C.old Car H ea ting & Lighting Co. 4 5 
1.rccn Eng'g Co . ..... ..... ..... 44 
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H 
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I hrtshorn Co., Stewart. ........ 45 
'' I-l clp \\" anted " .-'.d s ........... 4& 
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Imperial Rubber Co ............ 51 
Intcrnatinnal Creo. & Con. Co .. 40 
I nternational R egister Co., The. 45 
Tn tona(ional Steel Tie Co., The. 13 

J 

Tackson, D. ,:. & \\' illiam B ..... 30 
J eandron, \V. J ........ . ....... 47 

Dixon Crucible Co. , J oseph. . . . . 47 Jewet t Car Co. . . . . . . . . . . . . . . . . 39 
Drew Electric & l\Ifg. Co ........ 41 Johns-'.\lanville Co., H. W ...... 15 
Drum & Co., A. L. ............. 30 Johnson F are Box Co .•...... ... 45 
Duff '.\lan ufacturing Co., The ... 51 

K 
E Kilby f'ro g & Switch Co ........ 42 

Eclipse R ailway S upply Co ..... 49 Kinn ear l\Ifg. Co .... ........... 51 
Elect r ic Equipment Co .......... 46 Klein & Sons, M. . . . . . . . . . . . . . 40 
E lectric Ry, Improverr.ent Co .... 16 Kuhlman Car Co., G. C ........ 59 

to Wednesday noon can appea r in the issue of t ba t week, but no 
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Treated : -the 

BEST 
Insurance 
against 
rail wear. 

COMPARATIVE service tests have proved 
repeatedly that Titanium-treated rails outwear 
untreated rails. 

The average increase is about 40% . 
The increase in rail cost to produce this savmg 1s 

under S'fo. 
Not only is this good economy but the Titanium 

rail is more ductile, freer from slag inclusions and 
segregation. It is therefore a safer rail, and safety is 
good economy. 

Rail Reports 1 to 8 give conclusive evidence of the 
superior quality of the treated rail. Write for them. 

Mentz Photo. 

TITANIUM ALLOY MANUFACTURING COMPANY 
Operating Under Rossi Patents 

General Office and Works: 
Niagara Falls, N. Y. 

Processes and Products Patented 

Pittsburgh Office: Oliver Building 
Chicago Office: Peoples Gas Building 

New York Office: 15 Wall Street 

AGENTS: 

Pacific Coast: ECCLES & SMITH CO., Los Angeles, San Francisco, Portland 

Great Britain and Europe: T. ROWLANDS & CO., Sheffield, England 
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What's Your Car Costs? 
Then when you are called upon to cut operating 

costs you will have the way mapped out to effect If you have measured your energy consumption 
per car mile-it will prove interesting to compare it 
with the results obtained by The Railway Storage 
Battery Car Co. by using S K F Ball Bearings. 

telling economies. 

Write us 

for 
Operating 

Data 

BDISON STORAGE B ATTERY CARS 

NGINEERING DEPARTMENT 

THE. RAn:.wAY STORAGE BATTERY CAR Co. 

DDflBt18 ALL COMM U NI C ATION~ 

T O TH E CO'.\IPA N Y 

3 0 BROAD STREET 

NEw YoRK. 

SUBJECT: Ba.11 Bearing - car of the 
Cambria & Indiana. Rd • Co. 

August 10th, 1915. 

Messrs. S.K.F. Ball-Bea.ring C o •• 

50 Church Street , Uew York City. 

Gent l emen:, 

It is with plea . 
i n regards to the service!~r~i;e ~

1
~

8 
you this letter 

of your ball bea rings . Fro y erived from the use 
and f rom tests made we are a~l~ur numerous operations 
of a t least 20% may be had o sa'! that a. saving. . over friction bearings-. 

For any OT you r PO "bl like t o compare fig;res t h s;1lle customers who would • e o ovdng will be interesting: 

,We can operate a. 30 ton ca of about 40 miles rat a maximum speed 
would be enc ounter~~r hour on grad~s such a.a 
Co. ope r ating betweeno~e!h~ Pkennsylvania Rd. 
a.t , • • or a.nd Baltimore. 

1.4 K.W.Hr. 

On gr ades such as en co t of t he Camb~ia & ~~df!~! in the operatic~ 

FUK/MH 

between Rexis and Colv . Rd~ Co., operating 
which you rn a;y get b er e:-ght~ (profile 
Afr. w. E. Dobs y co~un1cat1ng with 
del phia ,) at •on, Land Title Bldg., Phila.-. . 

Yo urs very truly, 

RA\LWAY STORAGE BATTERY CAR CO, 

«~~~ et Engineer • 

2.19 K.W.Hr. 

.SICF BALL BEARll'CG CD. 
50 Church Street, New York 
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BRILL SINGLE-TRUCK CARS 

There is surely something wrong about the system of 
running half-loaded big cars most of the time-cars that 
most of the day are eating up the revenue of the short, 
rush-hour periods. It's like the man who has a big, heavy 
touring car to run around town alone in all day so that he 
may have room to take all the family out on Sunday. Of 
course, it doesn't apply everywhere, but there are many 
places in this fair land where the public is being served 
with too many seats and not enough cars. And, like the 
man with the auto, who finally added a little runabout 
and saved money, so many a road could put light-weight, 
single-truck cars in service and make money. 

THE J. G. BRILL COMPA NY, 

AMERICAN CAR COMPANY, 

PHILADELPHIA, PA. 

ST . LOUIS, MISSOURI 

G. C. KUHLMAN CAR COMPANY, CLEVELAND, OHIO 

WASON MANUFACTURING CO., SPRINGFIELD, MASS. 

COMPAGNIE J. G. BRILL, P ARIS, FRANCE 
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Rapid Transit in Philadelphia 
The service in I )hiladelphia is particularly se,·ere owing to t he hig h speeds, 

heavy cu rves and abru pt grades due tn the su])\yay, under river. str eet a n d bri dge 
levels. 

T he t rains are equipped \Yith (~-E 222 \ rentilatecl Ra il way m otors and 
Sprague G-E Type ~r K Co ntrol. 

Over th ree mil lion car ~11ilcs ha,·e been operated without a si ngle m oto r or control 
1 d etention during the past two year~. 
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ONE H UN DRED of th ese G-E 222 Ventilated 
Railway motors are giving highly sati sfactory 
service on the 50 new cat s of the Philadelphia 
Rapid T ransit Company which wert> placed in op­
eration two years ago. 
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General Electric Colllpally 
General Office • Schenectady, N. Y. 

Sales offices in all lar~e.cities 5822 

, ... .r .---. 

... -~-. 'I., • 

·"· '¥_: ' .. / "">,'• ... " .... ' .. 
·.---

'\•. '1 

.,, 

'\"'• .,,. ......... ,,._ 




