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track defects is small and when small do little harm. 
But they are bound to grow wors; • every time a 
wheel rolls over them. If promptly cared for with a 

eciprocating Track Grinder 
the cost of removing them is relatively insignificant. 

Ignored, they burden rolling stock with undue 
wear-loosen bolts in cars and track-destroy tr.ack 
foundation-cause discomfort to passengers-and 
the deeper they get the more costly they are to 
grind out. 

Delay in remedying these. defects simply means 
added expense. 

You can demonstrate the value of a Reciprocat­
ing Grinder on your track at our risk. 

They are giving satisfaction the world over. 

30th and Walnut Sts., Philadelphia, U.S. 
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A Real Railroad 
Without Steam 

The aggressiveness of the Toledo & Western 
Railroad has made it the pride of the territory 
which it serves. This is evidenced by their busi­
ness boosting, and is further proven by their most 
recent addition of a 60-ton 

Baldwin-Westinghouse Locomotive 
equipped with HL Control and quadruple No. 308-D5 

Motors for 600 volts. 
Address eit h er company 

The Baldwin Locomotive Works 
Philadelphia, Pa. 

Westinghouse Electric & Mfg. Co. 
East Pittsburgh, Pa. 
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The Safety Car Is Now Recog­
nized as the Most Marked 
Innovation in Street Railway 
Operation in Recent Years 

Safety Car Brake and Control Equipment 
Just Installed on Cars at Shreveport 
on Lines of Shreveport Railways Co. 

Financial Obligations Prohibit Wholesale Disposal of 
Cars Now in Service. 

Convert the Old Cars and Secure the Modern Features 
of Safety Car Operation. 

CHICAGO 
Ry. Exch. Bldg. 

SAFETY CAR DEVICES CO. 
Main Office-Boatmen's Bank Bldg., ST. LOUIS 

NEW YORK 
City Invest. Bldg. 

PITTSBURG 
Westinghouse Bldg. 
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For Maximum Illumination 
From the Incandescent Lamp 

Type SDP 
I mperial In candescen t H eadlight 

for Interu rban Service 

Incandescent Headlights are 
recommended for high speed 
service only when the voltage is 
well regulated because of the 
rapid decrease in efficiency of the 
lamp when the volt age drops. 

Imperial Luminous Arc and 
Carbon A rc Headlights are prac­
tically unaffected by fluctuations 
in voltage. 

Have you seen new catalog 
201-202? 

Crouse-Hinds Imperial Incandescent 
Headlights with Crystal Glass mirror 
reflectors send a clear, intense shaft of 
light ( Crys tal Ray) far down the track. 
Their coefficient of reflection is high and 
they utilize to the utmost all the power 
of the lamp. 

Crystal Ray Reflectors a re true parab­
olas accurately ground and polished on 
both sides, with a permanent silvering 
on the back. They retain all of their 
reflecting ability after long, hard 
service. 

Another aid to efficient illumination 
is the simple focusing mechanism in 
Imperial Incandescent Headlights. It 
makes it easy to locate the lamp so the 
reflector can concentrate the light to the 
best advantage. 

When it is desired Imperial Incan­
descent Headlights may be furnished 
for 

Gold Ray (yellow light) · produced 
either by a gold glass reflector or by 
N oglare glass in the door. 

Sterling Ray (white light) produced 
by polished metal reflector. ' 

But for maximum illumination from a 
given lamp-Crystal Ray. 

The Ohio Brass Co. 
Mansfield, Ohio 
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O-B Clevela nd Splicing E a r (Pa tented), 21 inches long 
(Also made 30 inches long) 

Plenty of Service from This Splicer 
Compare the cross-section of an O-B 

Cleveland Splicer to the section of 
trolley wire. The cross-sectional area 
of the bronze is a little over three times 
as great as that of the copper. E ven 
after the hardest wear there is still 
plenty of metal left to take the strain. 
It is a splicer which you may install and 
forget. 

Tough as they are, the lips are ductile. 
Notice how smoothly they fit around 
the wire. 

0-B Cleveland Splicers 

have the ' 'Lily" approach. When the 
lips are hammered around the wire they 
make a smooth, gradual arc-reducing 
approach for the wheel. The illustra­
tion shows the peculiar design (pat­
ented) of the lips. 

A still better way to find out is to 
send a trial order. You undoubtedly 
will see the advantage of the O-B Cleve­
land Splicer at once. Then when it goes 
up on the wire your judgment will be 
justified. 

There are other O-B Splicers. Each 
is for a certain definite set of conditions. 
Pages 176-184, catalog No. 16. 

The Ohio Brass Co. 
Mansfield, Ohio 

7 



8 ELECTRIC RAILWAY .JOURNAL [JULY 7, 1917 

Save 40% 011 wire cost and main­
tenance and eliminate trips of the 

emergency trucks 

Aristos "COPPERWELD" 
Copper Clad TROLLEY Wire 

combines the conductivity of copper with the strength of steel. 

Copperweld wears uniformly and stays up twice as long as 

ordinary copper. 

Fewer breakdown s m ean better adherence to schedules. 

Let us tell you how. 

Western Sales Office ; 

Steel Sales Corporation 
Chicago, Illinois 

t.t.LC 

~

cP.':S-

lJ 1 

i ! 
/1t 

Iv 

FENC c;,O-

Eastern Sales Office: 

Page Woven Wire Fence Co. 
30 Church St., New'JY'ork 

Made from the product of COPPER CLAD STEEL CO., Pittsburgh, Pa. 
Drawn and Sold Exclusively by 
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WHERE 

INT[R NATIONAL 
STEEL CRDSSIN6 FOUNDATIONS 

are being installed this year 
Atchison, Topeka & Santa Fe Ry. 
Geneva, Seneca Falls & Auburn Ry. 
New York, New Haven & Hartford R.R. 
Boston Elevated Ry. 
Boston & Albany R. R. 
Cincinnati, New Orleans & Texas Pacific Ry. 
Louisville & Nashville Railroad 
C. C. C. & St. L. R. R. 
Springfield (Ohio) Ry. 
American Railways 
New York, Ontario & Western Ry. 
Lake Erie & Western R. R. 
Union Traction Company of Indiana 
Tri-City Railway 
New York Central & Hudson River R. R. 
Chicago, Rock Island & Pacific Ry. 
C. & E. I. R. R. 
Central New England Ry. 
Louisville Ry. 
Mason City & Clear Lake R. R. 

Minneapolis & St. Louis R. R. 
Decatur Ry. & Lt. Co. 
Wabash R.R. 
Denver Tramways 
Lewiston, Augusta & Water'[ille St. Ry. 
Maine Central R. R. 
Reading Transit & Light Co. 
Philadelphia & Reading Ry. 
Chicago Great Western R. R. 
Missouri Pacific Ry. 
Illinois Traction System 
Kentucky Traction & Terminal 
Queen & Crescent Route 
B. & 0. S. W. R. R. 
Cincinnati Traction 
Stark Electric Ry. 
Pennsylvania Lines West of Pittsburgh 
Wheeling & L ake Erie R. R. 
Northern Ohio Traction & Light Co. 
Southern Pacific 

Terre Haute, Indianapolis & Eastern Traction 

If your company's name is not in the list it should be. T hese companies are 
protecting their crossing frog investments. 

Let its show )'O tt w hy, and how 1noderate the cost. 

Prompt deliveries made from stock. 

The International Steel Tie Cotnpany 
Manufacturer of Steel Twin Ties and Crossing Foundations 

General Sales Office and Works: Cleveland, Ohio 
R EPR ESENTATIVES : 

9 

Western Eng'g Sales Co., San Francisco, Cal. 
L os Angeles, Cal. Seattle, Wash. 

R. J. Cooper Co., 
Salt Lake City, Utah. 

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

Ma urice J oy, 
Philadelphia . 

\Vi lliam H. Ziegler, 
Minneapolis, Minn. 
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U:'.'\ I VER SA L double curve 
H anger , the only one-piece in­
sulated pull-over n ow on the 
market. A g reat improvement 
over malleable iron yok e and 
separate insulators. 

This UNIVERSA L 
one-piece stra ight line 
Hanger is greatlv in 

advance of the old solid ·stud 
three-piece Hangers. 
T he r evolving stud permits loss of 
ear to be drawn up tight aga in st 
t he Hanger face. r elieving th e 
threads from strain and insurin o­
cn r rect alignment of ea r. 

0 

U~ IVER S:-\.L Hanger arranged 
fo r s ingle curve pull-over. 
T he patented revolving stud 
permits line ears o f any length 
to be attached to Hanger with­
out the necessity of having re­
movable arm as is required in 
s imilar H angers with solid studs. 

CONSIDER 
t he Three UN I VERSA L Hangers shown on this page. 
T hey a re worthy of your best a ttention. 

They are one-piece Hangers, so that the disadvantages 
of the old three-piece Hang ers are done away with. 

E ach Hanger has the revo lvin g stud as an integral part 
of it s con struction. In your n ext order fot trolley line 
materi a l y ou '11 specify these H angers , especia lly if heavy 
su spension work on curves is t o be undertaken. 

vVrit e now for further particulars. 

Electric Railway Equipment Co. 
Cincinnati, Ohio 

New York: 30 Church St. 

[JULY 7, 1917 
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''That's what I Call a Finished Job'' 
Finished because with "Protected" Rail Bonds the soft 

copper strands and t erminal s m ake fi tting an d com ­
pression a simple job t o do n eatly. 

Finished because t he "Shot-Over'' Sleeves permanent ly 
prot ect the stra n ds from the effects of vibration at t he 
point w here they emerge from the terminal. 

Rebonding is expensive-use ''Protected'' bonds in 
the fir st place-just as t hey are doing here. 

ELECTRIC SERVICE S UPPLIES Co. 
Manufacturer of Railway Material and Electrical Supplies 

PHILADELPHIA NEW YORK CHI CAGO 
17th and Caml::ria S _s. 5 J Church St. Monadnock Bldg. 

Canadian Distributors : Lyman Tube & Supply Co., Ltd. , Mont.real, Toronto 

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 1illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll ll 
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These Roads Are Reducing Flange 
Wear on Old Cars by Installing 

Perry-Hartman Bearings 
These bearings practically double the life of wheels cut 

in half pull -i1?-s for wheel renewals, decrease nosing, l~ssen 
flange and ra il wear , reduce power consumption on curves, 
eliminate lubrication costs. The fo llowing roads are using 
them 01~ both old and new ca rs and repeat 01:ders testify as 
to service. Over 200,000 are in daily service. T hese ra il ­
ways know the results-

Aurora , Elg in & Chicago R. rt. 
Hca1·er Vall ey Tra ctio n Co. 
Binghamton R a ilway Co m pan y 
Bu ffa lo & L a k e E rie Traction Co 
Calgary Railway 
Carolina Powe r & Light Compa n y 
Ced a r Rapids & Ma rion Cit y Ry. Co. 
Cha mber s burg , Greencas tle & Way nesborn Sti-ee t ft ). C0. 
Chicago Elev a t ed R a il ways 
Chicago, South Bend & Northern India n a Ry. C o. 
Chicago & vVest T own s Ra ilway Compan y 
Clev e la nd & Eastern Traction Compa n y 
C lev e la nd & Erie Railwa~• Compa n y 
CleYela nd , Painesv ille & Eastern R .R. Co. 
Colorado Springs & Interurba n R a ilway Com pa n y 
Denver Tra m ways Com pan y 
Des Moines C ity Railway Compa ny 
East St. L ou is & Suburban R a ilwa y Compa n y 
E vans ton R a ilway Compa n y 
E vansville R a il ways Compa ny 
E vansville Public U tilities Company 
Fonda, Johns town & Glover sville R.n. 
F t. W ayne & Northe rn Ind ia n a Traction Co. 
F t . W ayne & N orth west ern R a ilway Compa n y 
Gar y & Inte rurban R. R. Compa n y 
H a rrisburg R a il wavs Co mpa n y 
H oughton County Tra ction Compa n y 
Lak e Sh or e E lectr ic R a ilway Compa n y 
Lehig h Valley Tra nsit Compan y 
Louisville Ra ilway Compa ny 
Low ell & F itch b u rg Str e e t Rail way Com pa n y 
Mah oning & Sh en a n go Railway & Li ght Co. 
Mar y la nd E lectric Rai lways Com pan y 
Mason City & Clear Lake R . R . Compa n y 
Michigan R a ilway Company 
Newport News & Hampton Ry., Gas & Elec. Co. 
New York, W est ch est er & Boston R y . Compa n y 
North ern T e xas Traction Com pan y 
Oakland, Antioch & Eastern Ra il way 
Ogd en, Logan & Idah o Ra ilway Compa n y 
Okla hom a Railway Com pan y 
P hil a d elphia R a pid T ra n sit Com pa n y 
Salt L a ke & U tah R . R. Com pan y 
Sch e n ectady Railway Com pa n y 
Scr a nton R a ilway Compa n y 
Southern Traction Co m pan y 
U n ion Traction Compan y of Tn<lia na 
Wat e rloo, Ceda r Fa ll s & North e rn R y. Co. 
York Ra il ways Compan Y 

Don't wait for new ca rs to show you P erry-Hartm c1 11 
bearing economies-they fit almost any old truck. Send for 
,catalogue and dimension data sheet. 

Put Them On 
Your Old Cars 

Electric Railway Distributors for the Joliet Railway Supply Company 

1508 Fisher Building, Chicago 
Nationa l Railway Appliance Co ., N ew York and Washington; Grayson Railway Supply Company, St. Louis; C. E. A. Carr Co., Toronto; 
W. M. McClintock, St. Paul; A lfred Connor, Denver; o. H. Davidson Equipment Co., Salt Lake City; F. F. Bodler, Sa n Francisco; 

S. I. vVailes, Los Angeles; W. F. McKenn ey, Portla nd, Ore. 
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"IMPERIAL" 
PNEUMATIC 

TAMPERS 
AT DENVER 

The R eport States: 
'' The labor cost is only 1/ 3 that of hand tamping. As yet the com­

pany (Denver Tramway Co.) hasn 't gone into relative costs when 

the overhead investment is taken into consideration. However , the 

labor cost is $rn.oo per day for the machines: fo r the same amount 

of tamping by hand it would be $30.00, so the overhead will not 

begin to balance it. " 

"Imperial" Tamping means more and better 
work with less labor and at less cost. 

Ask for a copy of 
Bulletin 9023 

INGERSOLL-RAND 
COMPANY 

11 Broadway, New York 

165 Q. Victoria St., London 

Offices the world over 

62-T T 

• ~·-

~ 
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YES! 

This pole has been treated with a \ Vood 
Preservative. It has been in service 
longer and under more severe service 
conditions than the pole shown above. 
It tells the tale of long service, no re­
placement , no labor or maintenance ex­
pense. 

The Spot Test 
You can eas ily detect impurities in a coal-ta r pre­
serva tive by placing a few drops on clean white 
blott ing paper . The impurities gather in a spot in 
the center and in a short time their presence is 
clea rly defined in a distinct zone. T ry th is test : 
Remember that these impurities are of no value, 
that they are a h indrance to the act ion o f the pre­
se rvative, that they represent a high percentage of 
cost fro m which you get no return. T ry this t est 
on the Reilly P reservative. 

NO! 

This pole has not been treated with a 
preservative to prevent decay or dry rot. 
It speaks for itself. It tells the story 
of an economic waste that is easily pre­
ventable. 

REILLY 
Improved Wood Preservative 

for open tank and brush treatment 

This prese rvat ive enters into the very fibers o f the wood and there 
i t stays. The purity of the R eilly I mproved Wood Preservative in­
sures its effect iveness, stability and permanence• This preservative 
makes positive the long service life of P oles, Cross Arms, Ties and 
Structural T imbers. 
We can fu rnish this specially treated standard timber or any treated 
special material on shor t not ice. Reilly Improved Wood Preservative 
can be supplied in any quant ity from a gallon to a carload. 
Let us know your problem. \Ve can supply valuable information to 
help you in its solution. 

"It Stays in the Wood" 

REPUBLIC CREOSOTING CO. 
Indianapolis, Ind. 

Plants: Indianapolis Mobile Minneapolis Seattle 
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-the Trolley Wire of Long Life 

Now a New Haven Standard 
Eight years of heavy electric railroad­
ing have proved to the ?'Jew Haven 
that for clean-cut, reliable current col­
lection Phono-Electric is unexcelled. 

The first Phono-Electric wire was put 
up in 1908 on about 4 miles on one of 
the tracks between Larchmont and 
Portchester. It is still up, and in fine 
condition. 

The remarkable resistance to wear of 
the Phono-Electric contact wire in 
New Haven service is particularly 

noteworthy, because it is subject to 
scraping from pantograph collectors, 
which have been roughened by run­
ning under the old sections of steel 
contact wire. 

The New Haven's opinion is reflected 
by two facts: 

Phono-Electric supersedes steel 
as new wire becomes necessary. 

Phono-Electric is used for new 
work. 

Bd - D ott mrre~~~ 
fflim on 
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Protect and Direct 
Your Traffic 
with 
"UNION" Signals 

The TDB System of signal­
ing fulfills all the requirements 
of electric railway single track 
operation. It provides head­
on protection and at the same 
. . . 

time permits two trains to 
move in the same direction, 
each protected by a separate 
signal between turnouts. 

tEbe llnion ~luittb & ~ignal <Co. 
Founded by Geo. Westinghouse 188 1. 

SWISSVALE, PA. 
Trade Trade 

m Huds on Terminal Bldg. Peoples Gas Bldg. m 
NEW YORK CHICAGO 

Canadian Ex p ress B ldg. Candler Annex Railway Exchange Bldg. Pacific Bldg. 
, MONTREA L ATLANTA ST. LOUIS MO. SAN FRANCISCO 

Mark Represented by the GENERAL ELECTRIC CO. in Australasia, South Africa and Argentina Mark 
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Where U.S. ELECTRIC SIGNALS 
permit opposing cars to 

C 

X Contaclor 

D Signal 

B 

pass every two minzit es 
~ "'ti . I 

Telegraph Ave. 

This intersection is in the business district of Berkeley or. 
the lines of the San Francisco-Oakland Terminal Railways. 

Suppose a car is on its way up Bancroft Way. The motor­
man going in this direction can't look around the corner 
because of the buildings in the way. As his car passes under 
cut-in contactor A, he sets the U. S. Type G-1 signal marked 
E against any car coming along Telegraph Avenue. 

If his car is going past Telegraph Avenue it cuts out at C; 
but if it is turning into Telegraph Avenue, it does not cut out 
until it reaches D, which is just ahead of a frequent stop. 

A Telegraph Avenue car cuts in at B to secure a stop signal 
at F. It cuts out at D where it is in full view of Bancroft 
Way cars. 

United States Electric Signal Company 
West Newton, Massachusetts 

Representatives: 

Western: Frank F. Bodler, Monadnock Bldg., San Francisco 
Chicago: Warren Moore Osborn, McCormick Bldg. 

Foreign: Forest City Electric Service Supply Company, Salford, Eng. 

1111111111111111111111111111111111111111111111111111111111111111111111111111 llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll~lllllllll!IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
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A Manufacturer writes: 

......) 

[ From a n article by L. W . Horne on " Selling Costs Should Be Redue:ed"] 
in the E lectric Ra ilway J ourna l. 

" In many cases the master 

mechanic or superintendent 

of equipment does not see 

this card or any other adver­

tising literature because it is 
destroyed by some clerk in the 

department before it is called 

to the attention of the men 

actually interested." Note 

our italics. 

The E lectric Railway J ourna l is 
t he one g rea t carrier of your a d­
ver t ising sales m ess·age tha t runs 
no danger of submarining by the 
offi ce boy ! 

£L£CTRIC RAILWAY 
JOURNAL 

invariably goes directly to your customers 
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Pure Iron For Long Service 

--, 

t 
Pure Iron Nail, from the Coffin of a Soldier buried 
in 1792 at FL St. Clair, Ohio, and nhumed in 1892, 
After 100 yean in the ground they are practically 
unharmed b,: ru,t. Analy,is •howa that they are 
99.83% pure' iron 

The ' 'Armco' ' Iron Corru­
gated Culverts here pictured 
were installed in Butler County, 
Ohio, in 1907. In 1916 a tre­
mendous nse of the near-by 
river washed away the roadway, 
and left the pipes exposed. 

The iron is today in perfect 
condition after ten years of 
hard service. This material is 
guaranteed to contain at least 
99.84 per cent pure iron. 

A Century in the Ground Has Not Harmed 
These Pure Iron Nails. 

A Revolutionarv soldier was buried at Fort 
St. Clair, Ohio , in. 1792. A hundred years later 
the body was exhumed. The wooden coffin had 
almost wholly disappeared, but the nails with 
which it was fastened were sound and strong·­
alrnost unharmed by rust. 

Analysis show~ them to be iron of high purity 
(99.8Y;~, ) . !v1anganese, Copper and Sulphur are 
almost entirely absent. 

"~•>\;·"', -~~~-'-~--. <~- -~ 
:..·. "" 

' "'f t 1---, , .. , l 
• ~· f J. 
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ARMCO IRON 
Resists Rust 

because it is the purest and most even iron on the market. 
its production is governed with the utmost care and skill. 
That's Made to Last. 

Every phase of 
It is The Iron 

Write the Nearest Manufacturer for full information on Rust-Resisting 
"Armco 11 Iron Culverts, Flumes, Siphons, Sheets, Roofing and Formed Products 

Arkansas, Little Rock 
Dixie Culvert & Metal Co . 

C~~l~~~:~iaLc~/'cftii';!rt Co . 

California, West Berkeley 
California Cor. Culve rt Co. 

Kansas, Topeka 
The Road Supply & Met a l 

Co. 

Nebraska, Llncoln 
L ee- A rn ett Co. 

Pennsylvania, Warren 
Pennsylvania Metal Culvert 

Co. Nebraska, Wahoo 
Kentucky, Loulsvllle N ebra ska Culvert & Mfg. South Dakota, Sioux Falls 

K e ntuck y Culve rt Mfg. Co. Co . Sioux Falls Me t a l Culvert 
Louisiana, New Orleans · Nevada, Reno Co. 

Dixie Culvert & Metal Co. N eva da M etal Mfg. Co . Tennessee, Nashville 
Colorado, Denver Maryland, Munsey Bldg., New Hampshire, Nashua T ennessee Metal Culvert 

R. Hardesty Mfg. Co. Baltlmore. N orth-east Metal Culvert Co. 

Florida, Jacksonvllle 
Dixie Culvert & M e ta l Co. 

Georgia, Atlanta 
Dixie Culvert & M et a l Co. 

Delaware, Clayton Wm. M. Baker Co Fl I t Texas, Dallas 
Dela ware Metal Culvert Co. Massachusetts, Palmer Ni_:,v Jer1ey, . ~{r r~ c" I t Wyatt Metal Works 

N e w England Metal Cul. Co. eCi;sy va m a J . e a u ver Tw!!'te~~ ~ae~l Mfg. Co. 
Michigan, Bark River New York, Auburn 

B a rk R ive r Bridge & Cul. Pennsylvania Me t a l Culvert Texas, Houston 
Co. Co. Lon e Star Culvert Co. 

Michigan, Lansing North Dak :>ta, Wahpeton Utah, Woods Cross 
llllnols, Sprlngfield Michiga n B ridge & Pipe Co. N or t h weste rn Sh eet & I ron U t a h Corrugated Cul. & 

Illinois Corrugated Me t a l Minnesota, Mlnneapolls Wo rks F lum P Co. 
Co. L y le Corrugated Cul. Co. Ohio, Middletown Virginia, Roanoke 

I ndlana, Crawfordsville M lnnesota, Lyle Ame ri ca n R o lling M ill Co. Virginia M e t a l Culvert Co. 
w. Q. O'Neall co. Lyle Corrugated Cul. Co. T h e Oh io Corruga t ed Cul- Washington, Spokane 

Iowa, Des Moines Missouri, Moberly vert Co. Spoka n e <;:or. Culvert & 
Iowa P ure Iron Culvert Co. Corrugated Culvert Co. Oklahoma, Shawnee T a nk Co 

Montana, Missoula D ix ie Culv e rt & Me t a l Co. Wlsc,,nsln, Eau Claire 
Iowa, Independence Montana Culvert & Flume Oregon, Portland Bark Ri ver Bridg e & Cul-

Independence Culvert Co. Co. Coast Culvert & Flum e Co. vert Co. 
Canada: Cana da Ingot Iron Co., Ltd. , Gu e lph, Sh e rb rook e, W inn ipeg, Ca lga 1·y. 
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The Erico Portable Welder 
Permits N o Flame or Arc to Strike 

the Bond or Rail 

In t he Erico Port ab le Welder the heat 

requ ir ed fo r the a pplication of th e Erico 

Bon d to th e ra il is transmitted fr om an 

electrode t hroug h a g ra phite block or plate 

w hich bear s aga inst th e bond t erminal , thus 

preventing those injuries w hich a re liab le to 

be cau sed by perrnitting a flam e .o r arc to 

com e into contact w ith either the bond or 

the ra il. 

T he Electric Railw-ay ltnprovetnent Co. 
Cleveland 
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Whether It's a 
Straight 
5-Cent 
Rate 

A reduced 
-OR- Rate 

Ticket 

Johnson System 
handles both with equal ease 

Because the Johnson Fare Box automatic­
ally counts, on separate cyclometers, two dif­
ferent denominations of metal tickets as well 
as the nickels, dimes and pennies that are de­
posited in the hopper. 

The metal ticket-tokens) which are made in 
two different sizes, are counted and indicated 
on two different indicators , while the cash 
fares are shown on another indicator. A fourth 
indicator totalizes all of the fares collected. 

All fares are deposited in one h opper. After 
registration the m etal tickets are at once avail­
able for resale and the cash for making change. 

So many large, important electric railways 
have found in the J ohnson System the final 
answer to their fare collection pro bl ems that 
we feel justified in asking for permission to 
work with and for you, too. 

Johnson Fare Box Company 
Jackson Boulevard and Robey St., Chicago 

50 East 42nd Street, New York 

21 
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In the electrical shop of the Los A ngeles Railway. 

What Deltabeston Did 
at Los Angeles 

Prior to 19 12 the L os A ngeles 
Rai lwa ,, used asbes t os cotton­
coverecl magnet wire on one of its 
chief types of motors. 

As the cotton disintegrated 
through overheating, the field 
co il windings loosened and the 
asbestos covering broke down be­
cause of vibration in the coils. 

You know what this m eant: 
Excess ive u se of energy due to 
weak fields; overheating; carbon-

ization of armature windings and 
flash-overs of commutators-in 
two words, high maintenance. 

Minimum motor maintenance 
was attained and kept with the 
aid of 12,000 lb. of No. 3 Delta­
beston wire! 

You, too, can keep down your 
maintenance costs, whether for 
old or new motors, by the use of 
these famous products-

Deltabeston Wire-Delta Tape-Delta Sheeting 

Write for our wire Catalog No. 5-J. 

D & W FUSE CO. 
PROVIDENCE, R. I. 
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International Motor-driven 
ST A TION REGISTERS 

~ 

ARE IDEAL FOR 
PARK AND STATION BUSINESS 

The wasteful and slow ticket-chopping- system has no excuse for li ving 
since the advent of the International :'.\fotor-Driven Station Registers. 

~ Tith these registers, the large percentages of people who have the exact 
change for fare or fee can pass on immediately. thus eliminating paper and 
ENCOURAGING PATRONS TO SA YE THEIR O \\"N TIME AS 
WELL AS YOURS. 

As a railway man you don't have to be to!d what this means when you 
have to handle a crowd that wants to be at the ball grounds before the first 
pitch. 

Among other installations, 

International Motor-driven Station Registers 
made possible the quick handling of 400,000 rabid baseball fans at the last 
\Vorld's Series; of many thousands of visitors at the Springfield (Mass.) 
Agricultural Fair in 1916; and now two 

1 

El Motor-driven Station Registers 
have just been ordered for 

Diversey Beach, Lincoln Park, Chicago 

By using these Internationals, the Park Commissioners will be sure 
that none of the climes for bathing suits or lockers wi ll go astray, 
aside from the satisfaction of serving the swelter ing Chicagoans 
faster than in the past. 
How many uses ha,e you for International Motor-DriYen Station 
Regi~ters ? 

The International Register Company 
15 South Throop Street, Chicago, Ill. 

23 
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The Bonham Traffic Recorder 
Permits the most economical 
and most satisfactory distri­
bution of interurban mileage 

T H E o-rc> ss ea rnin o-s fr om y our inter-, 0 b ~ 

urba n lin e or even t h e number of 
fa res of ea ch cla ssifica tion a re a poor 

g uide to t he di st ribution of se rvice. 

For in sta nce, t he gross earnings may 
r em ain prac tically un cha nged and yet th e 
am oun t nf riding in di ffe rent sec ti ons ma y 
have cha nged cnnsiclerab] y. 

A r ecurd of fa re cl ass ific1t ions mig h t 
show t hi s tendency, bu t it would not and 
coul d n ot show between w ha t fa r e poin ts ,. 
t he cha ng es we re ta kin g place. 

O nl y th e nonha m T raffic R ecorder 
shuws fro m t ri p to t ri p a nd fro m day to 
clay where t he pa ssenger s cum e fro m a nd 
w here t h ey go to. In oth er word s, T H E 
DONHAM TRAFFIC RECORDER 

~ ·s ~ 

~ ~ 
02 08 

On 

;50 
37 
37 
37 
37 
37 
37 
3'l 
37 
3 7 
37 
37 
57 
57 
57 
68 
68 
68 
78 
88 

02 08 

~ ::i,. 
...... --c ]1 Cl"' 

J c:S ~a ~~ 
12 2 10958 11988 

Off Miles C.ash 

37 3.5 7 
91 2? 
91 a? 
91 ;a7 
91 27 
91 27 

·46 4.5 9 
57 10 
57 10 
57 10 
57 10 
57 10 
68 s.s ll 
91 17 34 
91 17 34 
91 11.s 
91 11 . 5 23 
91 11.5 ;a3 
91 6.5 13 
91 1 . 5 5 

12 2 10967 12008 

✓✓ J ~~ 

Offers a Continuous Traffic Survey 
which enables its users to adjust 
the car service to the demands of 
the public-giving, say, an hourly 
se rvice on one section, a two­
hour service on another section, 
and so on, thereby 

Satisfying the 
Passengers 

and E liminating 
Waste Mileage 

The Bonham 
Recorder Co. 

Hamilton, Ohio 
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SOUTH COVINGTON & CINCINNATI ST. RY. CO. 
STREET CAR ECONOMY METER RECORD 

LINE LUDLOW CAR TYPE :Jl,f-316', Wf.-21, ,ZOq 
B.-,11 

TrM.c.kS 

PERIOD FROM Oct 16 Jt?/6 To Ocf. YI /9161 NcL. 

South Covington & 
Cincinnati St. 

ROUND TRIP '/,,11 MILES SCHEDULE SPEED ':l:, I I M. P . H. 

RUN He ? k la. r 

MOTORMAN NO 
MIL EAG E K W HS 

I)t:A..!j 
Flt'rla.ge, H 9/ lb( Z.'fo 
Meyer, H 3/J" //27,i' IS-23 
~,ho..,,,,;...S,W 316 118>,4 /4'03 
Pf•ifrer, J" 317 bH.7 921. 

· Wet'1enhoch.f{ .JIS l:J70,3 173q 
Tripper.s 

Wa:1ner, J. .Z'l(J 9J.,I, /7/ 
8atlard, H :ns 11 /J. I /i,5"0 

Og~e"', W 316 /20'(.0 /701. 
E/11.s, J 3/7 8'fo.J /J-llf 
Srv~e11ey, C ::,,> /09'(, 7 IL/~·o ,,,, 

.S"'bs 
B,..t/er.J. :J/7 <f/.o /¥>-
~rawf?r<l, W 3(8 'fJ-, 6 I JV 
Ji,o<A. ,., d.:,f: • C' 317 eu.o /'/.J-

.Z?o IJlf.g' one.r, W ~, .. - ')../a,.. 

Wonhr,F 'i:318 /01. 7 /l'f 

TOT• c: 931,'f.o /3/9J 

LINE AV E, t< . W H, PER C. M THI S PERIOD 

.. .. .. . . .. LAST PER IOD 

F,-.-:s"t .. .. .. '" fJi9fNi.PERIO D 

Test Vah,e 

,o R MUUia R :.= =~• 

/7.j /.ff 
I J"9o /.3J 
/6t.J' /.fi 
8'97 /.'IJ 
/"/JI /.27 

l 3o lh 
IT07 /,Jf 
/1:,9(. /J/J 
/l5"J /.[3 
/ J"'f2 /.]:J 

Of 
✓ Jo 

, ~a 
/ 70 ,U;) 
/'f] /,tl 

FIGUAtO F 
ME RIT 

77.I 
/O'f.'J 
H,7 
97.1 

//o,8 

7{,,/ 
/OJ-. 

°18'-~-
'1:J.,O 

/0J;9 

lf.7 
/).O,J 

Ry. Co. 
Saves Energy and 

Equipment by Using 

I.•'±. 0 ~ 

ECONOMY 
METERS /.'f-32 

/, S"? & 
l, 98S-

The sample m eter r ecord shown here 1s reproduced 

from an article on the m eter equipment of the South 

Covington & Cincinnati Ry. Co. publi shed in "The 

United News"-a m onthly magazine fo r employees. 

Note that the K.\V.H. per car mile has been reduced 

fr om 1.576 to 1.408, a saving of 10.66 % . F urther savings 

are expected as the campaign progresses. 

The article concludes-" It is felt that the investment in Economy 

Meters will be justified for the following reasons: 

" Safe car operation will be promoted. 

" Comfort of t he passengers will be increased. 

"The interest in correct car operation will be stimulated, and 

this will be accompanied by a more careful attention to the car 

conditions, such as brak e setting, bearing wear, motor armature 

trouble, etc. , from which a very considerable saving w ill result. 

" It has been dem onstrated that a saving in power is possible, the 

extent only of which is to be determined." 

Why not promote similar economies for your company? 

Sangamo Electric Company 
Springfield, Illinois 

Specialists in Meters for Every Electrical Need 
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Human Engineering 
"Problems in human engineering will receive during the 
coming years the same genius and attention which the 
nineteenth century gave to the more material forms of 
engineering." 

lVlr. Edison's words are true. Successful elec­

tric railway men agree with him and we agr ee 

with him. \Ve have solved one very important 

problem in human engineering, and the solu­

tion of that problem is the O hmer System. 

The O hmer System protects the income of 

electric railwa ys. It reduces fare collecting to 

a scientific ba sis. T he O hmer System is not a 

machine. A machine, the Ohmer Fare R egis­

ter, is only a part of it. The register does a ll 

that any machine can do or should do. It pro­

duces complete, accurate and untamperable 

- THOS. A. EDI SON . 

records of eve ry transaction between pas­

sengers and conductor. It indicates the char­

acter of each transaction clearly and publicly. 

The Ohmer System allows human nature to 

work only in one direction , toward carefulness; 

honesty and effic iency. It prevents human 

nature from fai ling through temptation. It 

does thi s by making the conductor discover 

for himself that his best interests are served 

only when he serves his employer best. The 

O hmer System is our triumph of human engi­

neering. 

Ohmer Fare Register Cotnpany 
Dayton, Ohio 
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DURADUCT 
Car Wiring Conduit 

Is Easiest and Cheapest to Install 

There are few jobs more tedious to the workman 
than making the scores of bends and threadings re­

quired in metal conduit for car wiring. 

And every hour that your men require for conduit 
bending and threading has to he paid for. 

The flexibility of Duraduct eliminates all this labor 
cost automatically. 

Because Duraduct is a non-raveling conduit which 
can he bent and cleated by hand to any desired 
curvature. 

TUBULAR WOVEN FABRIC COMPANY 
MANUFACTURERS --PAWTUCKET. R. J. 
GENERAL SALES AGENT - A HALL BERRY 

71-73 Murray St., New York. 9· So. Clinton St., Chicago 

Nor/tJ(!nl E'(,".£':f C O>mpany Distributor• For Canada 

27 
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The Arthur Power 
Saves Power, Brake Shoes 

of Operation by Encouraging 

I t achieves these result s by automatically 

recording the amount of time in minutes for 

w hich brakes are applied and by recording 

the number of times brakes a re applied dur­

mg a run. 

It is extremely simple. E ntirely mechan­

ical. Requires only one in st rumen t per ca r. 

It is held in place by a sing le screw and is 

connected to the tra in pipe by a short leng th 

of ¼-in ch pipe mu ch in the sam e w ay as the 

Its advantages may be 
It encourages coasting 
fo r the motorman soon lea rns tha t unde r equal condi­
tions the ma n who coasts the most must of necessity 
have h is brakes on the least. 

It eliminates unnecessary stops and 
slow dow ns 

as instance when one ca r fo llows a p receding ca r too 
closely. 

It therefore saves power 
by indicating the operato r who uses th e least power 
fo r maintaining a given schedule. 

It develops safety 
by maintaining proper headway 

T he operator soon lea rns that following a preceding 

ca r too closely fo rces him to more frequent use of 
brakes and makes a bad record fo r him, when com­
pared with a man who has exe rcised greater caution. 

It checks excessive speed 
A motorman soon learns that unnecessary " speeding 
up" entails more frequent and longer b rake applica­
t ions, which g ive him a bad record on both dials. 

It encourages use of hand brake 
at end of run 

T his essential sa fety rule is oft en neglected by motor­
men . It s obser vance when the A rthur P ower-Saving 
Recorder is in use g ives the operator a better record. 
In fac t . in this instance as in others. the motormen 
,vho observe the rules most closely get the best record. 

If interested in power-saving, investigate the merits of 
"The power wasted at the brakes hoes is the 

The Arthur Power-Saving Recorder Co. 
New Haven, Conn. 
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-Saving Recorder 
and Wheels, Increases Safety 

Motormen to Run Cars Properly 

pressure gauge is conn ected. A bsolutely no 

auxiliary equipment is needed, and the com­

plete cost of labor and material fo r in stalla­

tion is very small. 

It is in service on 200 cars of the Conn ecti­

cut Company, and its u se is now being 

extended t o cover the whole system of thi s 

company, i. e., it will shortly be in operation 

on practically all ca rs in th e S tate of Con­

necticut. 

Sh owing r ecorder locati on on one of the cars of the Connecticu t 
Compan y 

summarized as fallows: 
"Fanning the air" 

One of the worst habits of a motorman is " fanni ng 
the air," as it is called. This consists in throwing the 
brakes on and off when making a stop instead of 
stopping smoothly . This result s in the uncomfortable 
jerking about of passengers, and in addi tion ,.,vears 
away brake valves, seatings, governors, compressors, 
compressor motors, etc. It also wastes compressed 
air and wastes power by requiring the more frequent 
pumping up of the reservoir. All of thi s is annoying 
and wasteful. The Recorder checks thi s, fo r each 
time a motorman " fa ns the air '' the device registers 
one against him , as well as lengthens hi s• braking 
period . The device effectively eradicates thi s bad habit. 

It encourages the use of sand on slippery rail s and 
so lessens the possibility of flat wheels. 

It educates operators to take frogs and switches at 
proper speed and so decreases risk of derailments. 

It teaches motormen to observe condition of equip­
ment closely and report defects promptly. 

I t gives motormen an incent ive to observe the rule 
for draining air tanks when car goes to barn and con­
sequently decreases ri sk of inj ury to piping and tanks 
during freezing· weather . 

It operates uni fo rmly on any car without regard 
to size or weight of car , ~ear rat ios, wheel diameters, 
and thereby greatly simpli fies clerical work in figuring 
and keeping motormen' s records. 

It does the work and does it well, being mechanically 
simple, with few part s to get out of order , both its first 
cost and main tena nce cost is relat ively low. 

this new Recorder. Its simplicity will appeal to you. 
true index of the motormen's relative efficiency" 

The Arthur Power-Saving Recorder Co. 
New Haven, Conn. 
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The Arthur Power .. Saving Recorder 
Saves Power, Brake Shoes and Wheels, Increases Safety 

of Operation by Encouraging Motormen to Run Cars Properly 

It ac hieves t hese res ul t s by automatically 

recording th e amount of t ime in min utes for 

which brakes a r e app li ed a nd by recording 

the number of times brakes are appl ied dur­
ing a run. 

It is extr em ely s im p le. E ntirely mechan­

ical. Requ ires on ly o ne in st rument per car. 

It is held in p lace by a sin g le screw and is 

connected to t he t rain pipe by a short length 

of ¼ -inch pipe much in the sa me way as the 

It encourages coasting 
Its advantages may be 

f~ r the motorman soon learns that under equal condi-

h
t10ns the man who coasts the most must of necessit)' 

ave his brakes on the least. 

It eliminates unnecessary stops and 
slow downs 

as instance when one car follows a precedin o- t 
closely. "' car oo 

It ~h~re_fore saves power 
by md1~a1t~g: the operator who uses the 1 fo r mamtammg a given schedule. east power 

It develops safety 
by maintaining proper headwa 

T he operator soon lea rns that following a pre~ ding 

car too closely forces him to mo re frequent use of 
brakes and makes a bad record for him, when com• 
pared with a man who has exercised greater cautioo. 

It checks excessive speed 
A motorman soon learns that unnecessary ··speeding 
~p" entails more frequent and longer brake applica· 
lions, which give him a bad record on both dials. 

It encourages use of hand brake 
at end of run 

This essential sa fety rul e is o ften neglected by mot?r· 
men. Its obser vance when the Arthu r Power·Savtng 
Recorder is in use g ives the operator a better record-
In fact. in this instance as in others, the motorm; 
whp obser ve the rules most closely get the best reco · 

If interested in power-saving, investigate the merits of 
k hoes is tht 

"The power wasted at the bra es 

The Arthur Power-Saving Recorder Co. 
New Haven, Conn. 

pressure gauge is connected. Absolut e ly no 

auxiliary eq uipmen t is n eeded, a nd t h e colll ­

plcte cost of labor and lll aterial fo r in stalla­

tion is very sma ll. 

Jt is in service on 200 cars of t he Conn ecti ­

cu t Com pany, and its use is now bein g 

extended t o cover the w hole system o f thi s 

compa ny, i.e. , it w ill sh ortly be in operat ion 

on practically a ll car s in t he Sta te of Co n­

nect icut. 

Showing r ecorder location on one or lhe cars o r t he Connec tic u t 
Company 

summar.ized as fallows: 
"Fanning the air" 

One of the worst habits of a motorman is "fann ing 
the ai r," as it is call ed. T his consists in throwing th'e 
brakes on and off when making a stop instead of 
stopping smoothl y. T his results in the uncomfortab le 
Jerking about of passengers, and in addition wear s 
away brake valves, seatings, governors, con1pressors. 
compressor motors, etc. It also wastes compressed 
air a1~d wastes power by requi rin g the more frequent 
pumping up of the reservoir. All of this is annoying 
and waste ful. The R ecorder checks th is, fo r each 
hme a motorman "fans t he air '' the device registers 
one_ against him, as well as lengthens his braking 
period. T he device effectively eradicates this bad habit. 

It encourages the use of sand on slippe ry rails and 
so lessens the possibi lity of fla t wheels. 

It educates operators to take frogs and switches at 
proper speed and so dec reases risk of derai lments . 

It teaches motormen to obse rve condition of equip­
ment closely and report defects promptly. 

I t gives motormen an incentive to observe the rule 
for drainino- air tanks when car goes to ba rn and con­
sequently d~creases r isk of inj ury to piping and tanks 
during freezing weather. 

I t operates unifo rmly on any. car witho u~ rega rd 
to size or weio-ht o f car, c;ear ratios, wheel diameters, 
and thereby g;eatly simplifies cle rical work in fi g uring 
and keeping motormen's records. 

It does the wo rk and docs it well. being mechanica ll y 
simple, with few parts to get out of order, both its fi rst 
cost and maintenance cost is relatively low. 

this new Recorder. Its simplicity will appeal to you. 
true index of the motormen's relative efficiency" 

The Arthur Power-Saving Recorder Co. 
New Haven, Conn. 
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SLAM! BANG! CRASH!! 
Ever watch conductors rush throug h a car at the end o f a run to reverse the 

cross-seats ? 
Isn't it a fact that many of them look upon this job as something to be done with 

all the brute force at their command? 
That kind of mauling thirty to thirty-five times a day, ten thousand times or 

more a year, can be withstood successfully only by 

Hale and Kilburn 
''Walkover'' Reversing Mechanism 
T his is not an empty claim. It is a fact that 

we have proved on a number of seats, by rever s­
ing them through an electr ically operated arm. 
This a rm actually r eversed the back with much 
more fo rce !J1an would be exerted by the ordi­
nary conductor. 

234,000 COMPLETE REVERSALS 
backward and forward. of the Hale & Kilburn 
~ o. 400 seat were obtain ed in one test, without 

injury to the seat; while 202,6oo comple~e re­
Yersal s were obtained with the Hale & Kilburn 
No. 300 seat before the first indication of wear. 

If you want to avoid jammed seat-backs, you 
want Hale & Kilburn mechanism- the only seat 
mechanism which has been found capable of 
withstanding mor e than 200,000 reversals without 
trouble-a record well ahead of the useful life 
of a car seat. 

Hale and Kilburn "Walkover" Seat Mechanism 
Calls for Least Maintenance 

Pioneers in Steel Trim for Passe11ger Cars, i11cl11di11g interior finish , steel doors, etc. 

C.OPYRIGHTCO 

Hale and Kilburn Co. 
PHILADELPHIA 
\V ASHI~GTO~ 

NEW YORK 
ATLANTA 

CHICAGO 
SAN FRANCISCO 

C.OPYRl1j,HTEO 
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' 

Equip Your Lines 
Completely with 

/5025~ National 
Pneumatic 
Door and Step 

:45 

---,40 20<: ii1~.
1020,------

'• ,, ~ 

15<:; 2~5 ''' 
I I 30 ?j;~' \ ' \ ' 

I I I I I I Control 

To Cut Running Time and Get More Car Miles 

The partial adoption of National Pneumatic Door and 

Step Control means much to the passengers and platform 

men on the individual cars equipped. 

But to take full advantage of the reduction in stopping 

time made possible with National Pneumatic Control, 

every car on a given route should be equipped. 

By ' lowering the stopping time of all cars instead of 

operating types with varying speed of passenger in ter­

change, a faster, safer schedule is possible, with a result­

ant increase in car miles per hour. 

31 
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Notice 
particularly 
the 
H eadlining 

TH IS is an in terior view of one of the new hig h-speed cars just 
put into service by the Jamestown, \ Yestfielcl and North­
V\l es tern Rai lroad. 

Among several notab le features w hich mark the efficiency and 
up-to-cbt eness of these cars is the use of 

N I • t for Headlinings 
CV a SP 1 and Wainscoatings 

llllll\llllllill\\llll lll ll lll llllllilllllllllllllllllllll ll lllllllllllllllll llll ll! lll lll lllllllllllllllllllllllillllllllllllllllllllllllllllllllil li lllllllllllllllllllllll!ll! l!!ll lll lllllll lllllllllll!lllllllllllllllllllllllllll ll llllllllllllllmlllllll lll llll llllllllllllll ll llllllllll l!lllll lllllllllllllllllill ll lllllllllllll ll llllrnllll iilllll llllll ll llll llllllllllllll ll lll il llllllll lllil:ll ll illill lillllllll 

"N evaspli t' ' is, fi rst of all , a w ood fi bre. 
It won't w arp or shrink, it has no g rain so w ill not split or 

"check." I ts smooth , even surface takes pain t readily. 
"N evasplit" is wat erproof and of 

What is 
Nevasplit 

m inimum conductivity. It is absolutely 
uni form in texture. ''N evasplit" is 
N OT veneered lumber but wood fi bre 
in the hig hest form of refinement, pos­
sessing constructional fea tures and 
beauty of appearance that makes it s 
use an 

Essential for Head lining, Insulation 
Roofs and Interlining of Cars 

To specify ' 'N evasplit" m ean s a pos itive saving of money. 
Let us send samples of "N e'uasplit" so you can see with 
y our OW IZ eyes the adv antages of th is m aterial for YOUR cars. 

1\ll!lllll!!l!!lllllllllll!llll ll lllllll!llllllllll!lll lll l!! lllllllllll ll lll llllllllllllllillllllllllllllllllllllllllll!ll ll ll!ll illll ll lllll li ll lllll lll lll lll ll lllll ll lllllllllllllmlllllll li ill lll lllillilillllllllllllll ll lll ll lll lll llllll ll llll!illl illl lllllllllllllllllllll!llllllllll ll lllll!llll ll lllll!lllllllll ll l!ll lllllllllllllllllllllllllllllilllllllllllll llllilllllll!lllll ll ll ll lll llllll ll ll lll lllijlmlm 

THE KEYES PRODUCTS COMPANY 
N EW YORK 

W . R. Kerschner Co., Inc. 
50 Church St. 

120 BROADWAY, NEW YORK 
CHICAGO 

J. E. Simons 
Fisher Bldg. 

SAN FRANCISCO 
Ford & Geirrine 

Merchant3 Exchange Bldg. 

ITALY 
American Traffic Co. 

Via Capuccini, # 4, Milano, Italy 
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The Motornian Knovvs That 

The Rico 
Coasting Recorder 

Shows the Analysis of "Schedule Time" Components 

To understand the wonderful possibilities of the Rico 

Coasting Recorder , we must bear in mind that there is 
nothing mysterious about the components of what is 

called "Schedule Time." They are simply: 

The aggregate of the power-on periods 
The aggregate of the brakes-on periods 
The aggregate of the standing-time periods 

And what is left is 
The aggregate coasting period, the total of which 

depends upon the skill of the motorman-and this coast­
ing is measured only by the Rico Coasting Recorder. 

No te, too, that every one of these components of 

"Scheduled Time," and particularly coasting, 

IS WITHIN THE COMPREHENSION 
OF THE MOTORMAN 

Furthermore, every component of "Schedule Time" is 
a time factor, whether power-on, brakes-on, standing or 

coas ting, for 

Tim.e is the Essence of Railroading 
RAILWAY IMPROVEMENT CO . • 61 BROADWAY, NEW YORK 
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Interesting Properties 
of G-E Coils 

Steam Moulded 
Every G-E coil is steam mould­

ed. This process cements the turns 
together, preventing all chafing 

and insures correct shape. Experi­

ence has shown that steam mould­

ed G-E coils have a life 25 o/o longer 
than other makes which do not use 
this process. 

Dipped Leads 
The leads of G-E coils are dipped in a waterproofing 

compound . This se rves two purposes-it keeps a11 

moisture away and prevents unraveling of the insulation. 

Perfect Fit 
Because all G-E coils are made of the same material 

and with the same care, they fit perfectly the motor they 
are designed for. They can be pressed snugly into the 
armature slots without injury clue to forcing. 

General Electric Company 
Atlanta , Ga . 
Baltimore, Md. 
Birmingh am, Ala. 
Boston, Mass. 
Buffalo, N . Y. 
Butte, M ont. 
Charleston, W. Va. 
Charlotte, N. C. 
Chattanooga, Tenn. 
Chicago, Ill . 
Cincinnati, Ohio 
Cleveland, Ohio 

Columbus, Ohio 
*Dallas, Tex. 
Dayton, Ohio 
Denver , Colo . 
tDet roit , Mich . 
Des Moines, Iowa 
Duluth, M mn. 
Elmira,~- Y. 
E rie, Pa 
*El P aso, Tex. 
Fort Wayne, I nd. 
Hartfo rd , Conn. 

General Office: Schenectady, N. Y. 
A DDRESS NEAREST CITY 

*Houston, T ex . 
Indianapoli s, Ind. 
J acksonville, F la. 
J oplin, Mo. 
Kansas City, Mo. 
Knoxville, Tenn. 

-

Los Angeles, Cal. 
L ouisvi lle, Ky, 
Memphis, Tenn, 
Milwaukee, Wis. 
Minneapolis , Minn. 
Nashvi ll e, T enn. 

New Haven, Conn, 
New Orleans, La. 
New York, N. Y. 
Niagara Falls, N. Y. 
*Okl ahoma City, Okla. 
Omaha, Neb. 
Philadelphia, Pa. 
Pittsburg, Pa. 
Portland, Ore. 
Providence, R. I. 
Richmond, Va. 
Rochester, N. Y. 

*Southwest General Electric Company. tGeneral Electric Company of Michigan. 

St. Louis, Mo. 
Salt Lake City, Utah 
San Francisco, Cal. 
Schenectady, N. Y. 
Seattle, Wash. 
Spokane, Wash. 
Springfield, Mass. 
Syracuse, N. Y. 
Toledo, Ohio 
Washington, D. C. 
Youngstown, Ohio 

F or CANADI AN B usrn Ess refer to Canadian General Electric Company, Ltd., Toronto, Ont. 
GENERAL FOREIGN SALES OFFICES, Schenectady, N. Y.; 30 Church St., New Yo rk City; 83 Cannon St., London, E. C., England. 

7180 
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Blarney 
Some railway salesmen don't find it n ecessary to 

kiss th e Blarney S tone to acquire the g ift of blarney. 

It 's born with 'em, it is. 

Blarney is good to list en t o, but it never sto pped 

a car when a heedles s pedestrian or a careless driver 
suddenly go t into the danger zone. 

There 's no blarney about the Peacock Brake. 
Knowing that it is relied· up on to save life and prop­
erty, we put into it the best materials we can buy 

and the best thoughts that we can secure from the 
fulln ess of our experience ancl the co-operation of 
our opera ting customers. 

Have you written "Peacock Brakes'' unmistak­

ably in your specification for new cars? 

The Eccentric 
Drum 

National Brake Co. 
Buffalo, N. Y. 

39 
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Electric Railway Lighting and 
Power Company Bonds 

ENTIRE ISSUES PURCHASED 

THE NATIONAL CITY CO. 
NATIONAL CITY BANK BUILDING 
55 ·w ALL STREET, NKW YORK 

THE ARNOLD COMPANY 
ENGINEERS-CONSTRUCTORS 

ELECTRICAL-:-CIVIL-MECHANICAL 
105 SOUTH LA SALLE STREET 

CHICAGO 
11 I BROADWAY 
N EW YORI( 

ALBERT S. RICHEY 
ELECTRIC RAILWAY ENGINEER 

WORCESTER POLYTECHNIC INSTITUTE 

WORCESTER. MASSACHUSETTS 

H. M. Byllesby & Company, Inc. 
NEW YORK 
Trinity Bldg. 

CH ICAGO 
No. 208 So. La Salle St. 

TACOMA 
vVashington 

P urchase, Finance, Construct a nd O perate Electric Light, 
Gas, S treet R ailway a nd \Va t er Power Properties. 

E x amination a nd reports. Uti lit y Securi ties Bought and Sold. 

D. C. & WM. B. JACKSON 
ENCINEERS 

CHICACO 
HARRIS TRUST BLDG. 

BOSTON 
248 BOYLSTON ST, 

Plans, Spe.cifications, Supervision of Construction 
General Superintendence and Management 

Examinations and Reports 
Flnan,cial Investigations and Rate Adjustments 

WOODMANSEE & DAVIDSON, Inc. 

ENGINEERS 
MILWAUKEE 
Well& Bldg. 

Phone Murray Hill 8671 

CHICAGO 
784 Continental & Commercial 

National Bank Bldg. 

JOHN A. BEELER 

Consultation- Management 
and Engineering 

Vanderbilt Concourse Offices, NEW YORK 

ELECTRICAL TEST ING LABORATORIES 
Electrical , Photometrical and 

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

THE J. G. WHITE COMPANIES 
ENGINEERS 

FINANCIERS 
CONTRACTORS 

OPERATORS 
43 EXCHANGE PLACE 

LONDON 
NEW YORK 

CHICAGO 

~rt~ur W. 1!.ittlc, ~nc. 
An organization prepared to h andle a ll work which calls 
f<?r th~ application of ch en;1istry to electric railway en­
g1 n eermg-such as the t estmg of coal, lubricants water 
wire insula t_ion, trolley w ire , cable, timber prese/vatives: 
pamts, bearing m etals, etc. 

Correspondence regarding our service is invited. 

93 Broad Street, Boston, Mass. 

Robert W. Uunt J no. J. Cone J as. C. Ha llsted D. ,W. McNaugber 

ROBERT W. HUNT & CO., Engineers 
BUR EAU OF INSPECTION TESTS & CONSULTATION 

Inspection and Test of all Electrical Equipment 
NEW YORK, 90 West St. ST. LOUIS, Syndicate Tru st Bldg. 

CH ICAGU. 2'.!00 Insurance Exchange. 
PITT8BCRGH. Monongahela Bk. Bldg. 

SANDERSON & PORTER 
ENGINEERS 

REPORTS o DESIGNS o CONSTRUCTION o MANAGEMENT 

HYDRO-ELECTRIC DEVELOPMENTS 

RAILWAY, LIGHT AND POWER PROPERTIES 
CHICAGO NEW YORK SAN FRANCISCO 

jf orh, 1J3acon a IDa~is, 
JEngtneers. 

115 BROADWAY 
New Orleans NEW YORK San Francisco 

A 
STONE & WEBSTER 

Indu strial P lants and Buildings, Steam Power Stations, 
Water Power Developments, Su bstations, Gas Plants, 
Transmission Lines, Electric and Steam Railroad Work. 

NEW YORK BOSTON CHICAGO 

Scofield Engineering Co. Consulting Engineers 
PHILADELPHIA, PA. 

POWER STATIONS GAS WORKS 
HYDRAULIC DEVELOPMENTS ELECTRIC RAILWAYS 

NEILER, RICH & CO., INC. Engineers 
Manhattan Building, CHICAGO, ILL. 

Reports, Appraisa ls and Valuations, Ra ilway and Lighting Properties 

Frederick Sargent A. D. LunCy 
Wm. S. Monroe James Lyma:i 

SARGENT Cl.l. LUNDY. Engineers 
1412 Edison Bldg., 72 W. Adams St., Chicago, Ill. 



JL'LY 7, 1917] ELECTRIC RAILWAY JOURNAL 41 

a a 
J\MERICAN BRIDGE COMPANY 
HunsoNTERMINAL-30 CHURCH STREET, NEwYoRK 

Wanukcturers of Steel Structures of all classPs 

particularly B RIDGES A ND B UILDINGS 
SALES OFFICES 

NEW. YORK, N. Y., 30 Church Street St. Louis, Mo., Third Nat' I Bank BIJ1r. 
Philadelphia, Pa. . Widener Building 

Boston, Mass . .. John Hancock Bldg. 

Baltimore, Md., Continental Trust Bldg. 

PITTSBURGH, PA. . . Frick Building 

Buffalo, N. Y •. Marine National Bank 

Cincinnati, Ohio. Union Trust Building 

Atlanta, Ga. . . . Candler Building 

Cleveland, Ohio . • Guardian Building 

Detroit, Mich., Beecher Ave. &M. C.R. R. 

CHICAGO, ILL , 208 South La Salle St. 

Denver, Colo., First Nat' I Bank Building 

Salt Lake City, Utah, Walker Bank Bldg. 

Duluth, Minn. . . . . Wolvin Bnilding 

Minneapolis, Minn., 7thAve &2ndSt .,S. E. 

Pacific Coast Representative: 

U. S.Steel Products Co. PacificCoastDept. 

SAN FRANCISCO, CAL., Rialto Building 

Portland. Ore. . . . . Selling Buildic1 

Seattle, Wash. ,4th Ave. So. Cor. Conn. St. 

The Coal & Iron National Bank 
of the City of New York 

Capital, Surplus & Profits $1,635,000 

Resources Nearly $10,000,000. 

Offers to dealers every facility of a New York 
Clearing House Bank. 

SAMUEL STEPHENSON SONS & CO. 

Buy En tire Issues of Electric Railway, 
Light and Power Bonds 

RAILWAY ENGINEERS AND CONTRACTORS 
BOSTON NEW HA VEN CHICAGO 

EDWARD P. BURCH, Engineer 
ELECTRIC RAILWAY VALUATIONS 

Dime Bank Bldg., D etroit Plymouth Bldg., Minneapoli s 

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

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

The subscription was 
discontinued because a 
"W ant" Advertisement 
brought r esults 

E di tor- "vVe a r e sorry to lose you r s ub­
s cription, M r. J ackson. vVh a t 's t h e m a t ­
t e r ? Don't you like ou r poli tics ?" 

l\'.Iistah J a ckson-" ' T a in't da t, sah ; 
' t a in ' t dat. ;.\Iah wife j es' b ee n a n ' dun 
la nd ed a job o' w uk for m e b y adver tis in ' 
in y ouh d a rned ole p a pah. " 

If you 're looking for a " job o' wuk" in the elec­
t r ic railway field-

-if you're looking for a competent man who will 
be able t o handle a big or a little " job o' wuk" and 
who will bring RESULTS-

-there is no more efficient or economical method 
of securing either than the in sertion of a car d in 
the 

SEARCHLIGHT SE CTION 

Copy f or "Want" and "For Sale" car ds can be 
received on Wednesday for issue out on Saturday . 

ELECTRIC RAILWAY JOURNAL 
239 West 39th S treet, New York 
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Collier Service 
Produces the Cards That Pay 

Nothing looks simpler than a completed car card, yet 

few things are more complex in the making. 

There is first the nature of the article-Is it of a kind 

that can be profitably advertised in a card? 

Second-Has straight text or art work proved most 

effective with this particular article? 

Third-What colors and designs are most suitable? 

Fourth-How often should the cards and the line of 

appeal be changed? 

These problems are but a fraction 'of the many that arise 

in preparing a campaign for a Collier car advertiser. 

Collier Service 
is so extensive that each step receives the attention of a 

group of specialists. Their one thought-How to make 

car advertising bring the largest possible returns to the 

advertiser-maintains the value of this asset of the rail­

way company. 

Candler B uilding 

220 West 42nd Street, New York City 

[JULY 7, 1917 
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Boosting · the Earnings 
of Electric Railways 

1s the problem attacked in thi s new and unu sual volume. 
It is the fi rst book to take up solely the improvemen t of 

transportation m ethod s in the lig ht of recent progress. 
The various expedients, good and bad, now being adopted 

by city and int erurban roads are fully discussed; and the result­
ing effect upon earnings is shown. 

The book points ou t in a practical way how traffic- pas­
se nger, fre ig ht and express-may be increased by suitable 
exploitation method s. 

It illustrates, desc ribes and demonstrates t he results of new 
equipm ent appliances fo r expediting traffic and collecting fares. 

This book sh ould be in the hands of 
every executive, traffic manager, railway 
engineer and investor in elect ric rai lway 
securities. 

It will suggest many m eans of devel ­
oping the road, se rvin g- the public to 
better advantage and, h ence, increasing 
the n et earnings. 

Electric Railway 
Transportation 

By Henry W. Blake, Editor , and Walter Jack­
son, fo rmerly Assoc. Editor of the E lectric Rail­
way J ournal. 

487 pages, 6 x 9, 120 illustrations , $ 5.00 (E nglish 
price 21s.) 11 et, postpaid. 

Our Approval Offer 
The value of this book to you can best be 

judged by an examination of the volume itself. 
We wi ll send you a copy for IO days' considera­
tion free of cost and without any obligation. Use 
the coupon to get the book now. Look it over, at 
our expense, with ref crence to your own 
problem s. 

McGRAW~HILL B·ooK Co.JNC 
239 WEST 39TH STREET. NEW YORK 

LONDON:HILL PUBLISHING Co .. LTD. 
6 &8 BOUVERIE ST., E.C. 

f Publishers of Books For Electric Railway Journal 

By P. S. Bond 
l\Iajor, Corps of Engineers, U, S. Army, l\Iemuer Am. Soc. C. E., 
Honor Graduate Army Field Engineer School, Graduate Army Staff 
College. 

Pocket si::e, flexible binding, 175 pages, about 75 illus­
trations, $1.50 net, Postpaid. 

Approved by the Secretary of \Var, the articles in this 
book comprise a complete answer to the question-

" Tf'ha t sern'cc rn11 the technically trained man render 
zn carrying on wa r ?" 

l'll<•Gr,nY-Hill Hook Co., Inc., 
!!3!) '\Vest :mth St., Neu York, N. Y. 

You may send me on 10 days' approva l the books cht'cked: 
. .. . Hlnl.:e & ,Jnc-ksou-Eleetric Hniln·ny Trans­

portntion, $:..oo net. 
... . Bon,1-'l'he E n gineer in '\Vnr, $1.GO net. 

I agree to pay for t he books or return them postpaid within 10 
day~ of receipt. 
.... I am a regu lar suhseriher to the E lectric Railway Journal. 
.... I am a member of the A. I. E, E. or A. El :U. A. 

( Signed) . , .... . ..... , , ... , . , .. , .... , .. , .......... , .•.. , , ... . 

( Address) ..•.. , .. , .. , ... , ................................. . 

References .......... , ...... , ... , •. , ............... , , .E-7-7-17 
( Not r eq uired of s ubs~rihers to the E lectric Hailwa:v .Journal or 
mnnbers of ,\. I. :n E. or A. El. R, A. nooks sent on approval to 
rPtail custurnPrs in U. S. and Cana da on ly,) 

.... ------------------------------------------------------------------~ 
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The Growth of Oxy-Acetylene Welding 
and Cutting and the Increasing Demand 

for Davis-Bournonville Apparatus 
A Year Ago we said-

"The growth of Oxy-Acetylene Welding and Cutting in the United States is shown by 
the increasing use of Davis-Bournonville apparatus, which is inseparably associated 
with the development and success of the oxy-acetylene industry in this country. 

"Ten years ago the process was unknown in the United States .. To-day it forms one 
of the great industries of the country, with its requirements for acetylene, oxygen and 
efficient apparatus. 

"The Davis-Bournonville Company obtained the United States patents for the inde­
pendent positive-pressure type of welding torch (mixing the gases in an interchange­
able tip or nozzle) in 1906-basic principles which have been retained in the D-B 
torch because of their proven superiority through ten years of development, improve­
ment and the most succ essful operation. 

"There is more Davis-Bournonville welding and cutting apparatus in successful use in 
the United States than of any other make, and the prominent concerns which have 
established the greatest success with this process have large installations of D-B ap­
paratus, with from ten to one hundred or more torch units, and from one to six of 
the largest acetylene generators." 

Today-
the increasing use of oxy-acetylene process for welding and cutting and of Davis­
Bournonville apparatus are parallel and are graphically shown by the sales of "Davis 
Apparatus" as charted below: 

1907 ■ 

1908 -

1909 -

1910 

1911 

1912 

1913 

1914 §f fM 

1 915 

191 6 

1917 
6 mos 

· to June 30, 1 917, only. 

"Davis Apparatus" Leads the World in Range, Efficiency and Number of Successful 
Users. Write for bulletins and information showing why it is used by the largest steel 
mills, foundries, ship-yards, locomotive and car builders, U. S. Navy Yards and govern­
ment works, mines, sheet metal working factories, tube and barrel welders, scrap yards, 
and in hundreds of small repair shops and garages. 

DA VIS-BOURNONVILLE CO. 

NEW YORK 

BOSTON 

PHILAD E LPHIA 

PITTSBURGH 

CLEVELAND 

CINCINNATI 

C H ICAGO 

D ETROIT 

ST. LOUIS 

SEATTLE 

SAN FRANCISCO 

TORONTO, ONT. 
(Carter Welding Co .) 
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This car's record 
po_ints the way 

For years we have pointed out to railway 
men that Hess-Bright ball bearings were essen­
tial in order to realize the maximum economy 
accruing from the use of ball bearings. 

This car's record lends striking emphasis to 
the superiority of Hess-Brights in railway 
service. 

On this 52,000-lb. car Hess-Bright bearings 
have been in operation for 200,000 car miles on 
G.E. No. 74 motors, 65 hp. 

When removed the bearings were measured 
for wear, with the following results: 

The pinion bearing . . . . . . . only .oog" radial freedom 
The commutator bearing .. only .0014" radial freedom 

A slight grinding and polishing of the race 
grooves will make the bearings practically as 
good as new and ready for another 200,000 
miles of typical H-B service. 

Hess-Bright's Conrad Patents 
Are Thoroughly Adjudicated 

HESS-BRIGHT 

47 

PHILADELPHIA I 
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t:::l :-EL~ 
: 

You Can 
Safely Claim 
Exemption 

from :::ie rious accidents a nd t he re sultan t cost s by fi t­
ting every car wi th t he most e ffic ient fe nde r o r life 
g ua rd. 

T he m ost importan t systems in thi s coun try ( and 
abwad) stan da rdi ze on 

Providence Fenders 
and H-B Life Guards 

because act ual road service has demonstra t ed thei r 
superiorit y in keeping the percentage of a ccident s to 
a min imum . 

Get the op inions of users, sent on reques t. 

The Consolidated Car Fender Co., Providence, R. I. 
General Sales Agent : 

Wendell & MacDuffie Co., 61 Broadway, N. Y. 
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The 
Wonderful 
Sitt~le,Sefvice 
Chilled,Iron 

Wheel 

ELECTRIC RAILWAY JOURNAL 

Standard 
for67Years 
The Chilled Iron \ \!heel has performed it s 
every function at a minimum cost. 

For Freight Cars 
95 % of all cars in thi s type of service are ca rried 
on Chilled Iron Wheels. 

For Street Cars 
The Chilled Iron \i\Theel is Standard for Street Car 
Service in 95 out of every 100 cities in the l Tnited 
States and Canada, operating 100 cars or over. 

The Conclusion ., 
to be g-ained from these figure s is that the Chill ed 
Iron \\Theel gives the Greatest Sen·ice for the 
Lowest Cost. 

Association of Manufacturers of Chilled Car Wheels 
1228 McCormick Building, Chicago, Ill. 

Representing Forty-eight Wheel Foundries Throu ghout the 
United States and Canada. Capacity 20,000 Chilled Iron 
Wheels Per Day . 

49 
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NUTTALL B P GEARING 
STILL GROWING IN 

POPULARITY 

In 1916 the increase in the number of 
B P Gears and Pinions sold 5 5 96 
over 1915 was .... .. . ..... .... . 

The 1917 total quantity for six months is 
80% of the entire 1916 produc- 60% 
tion or a probable increase of 

Every day new names appea r on the list of BP 
users. Is yours there? We would like to demon­
strate that B P will solve your gearing problems. 

Send fo r new H eat Treatm ent Booklet. It's Free. 

N UTTALL 
Pittsburgh 

[JULY 7, 1917 
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ECONOMY 
- the prime rea­
son for using the 
Davis Wheel. 
Economy in 
weight-econ­
omy in mainten­
ance. 

American Steel 
Foundries 

1105 McCormick Building 

CHICAGO 

I I 

,@ 
\ 

~o 
\ 

-~ ~ Y. 
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cJIUmbia Brake Lever 

The F or'ging 

O n being r em oved 

fro m t he furnace, a 

pair of our husky lads 

bring t he g lowing bar 

to a 5-ton steam ham­
mer , w here it is forged 

most thoroughly for 

t h e respon sible work it 
will have to do. 

S tep No. 3 will show the 

~quaring off of th e end s. 

And, in the m eantime, remember that we are also making: 

T OOLS 

A rmature and Axle Straighteners 
Armature shaft stra ighteners 
A rmature buggies and stands 
Babbitting molds 
Banding and heading machines 
Car hoists 
Car Replacers 
Coil tapin g machines for armature 

leads 
Coil winding machines 
P inion pullers 
Pit jacks 
Signal or target switches 
T ension stands 

CAR EQUIPMENT 

Armature and Axle Bearings 
Armature and field coils 
Bearings (Axle and Armature) 
Brush-holders and brush-holder springs 
Brake, door and other Handles 
Brake_ forgings, riggings, etc. 
Car trimmings 
Commutators 
Controller handles 
Forgings of all kinds 
Gear cases (steel or mall. iron) 
Grid resistors 
Third-rail shoe beams and accessories 
Trolley poles (steel) and wheels 

Columbia Machine Works & Malleable Iron Co. 
Atlantic Ave. and Chestnut St. , Brooklyn, N. Y. 

W. R. Kerschner Co. , Inc., N. Y. Holden & White, I n c . , C h icago F. F. Bodler, San Francisco 
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BALDWIN 

Baldwin Standard Gauge Gasoline Locomotive 

Cylinders (6)-7¾ x 12 inches Height- 11 ft. 0 inches 
Wheels, diam.-42 inches Width-9 ft. 0 inches 
Wheel-base-6 ft. 6 inches Length-18 ft. 8 inches 

W eight-45,000 lbs. 

The need of a se lf-contained locom o­

tive, independent of a third rail or an 

overhead wire; that is simple in con­

s truction, reliable in operation and easily 

handled, is often felt in electric railway 

serv ice, especially in work about . repair 

shops, power plants and te rminals. 

Baldwin Gasoline Locomotives m eet 
these conditions admirably. The four 

lig hter classes, weig hing 3 ¼. 5. 7 and 9 
tons respect ive ly, a re spec ia ll y suitable 

where tracks are of narrow gau ge. A 

large r class built fo r standard g auge 

track only, and we ig hing about 23 ton s, 

is illu strat ed above. This design is 

suitabl e for general switchin g service. 

These locom otives have a positive 

drive from en g in e to wheels. and t he 

tran smi ss ion throughout is designed for 

severe duty. The wheels are driven 

from a jack-shaft by specially des ig ned 

side rods; a nd the construction is such 

t hat t he entire weight of the m oto r, 

transmi ss ion and jack-shaft 1s sprmg 

support ed. Th e loc om otive therefore 

rides easily and causes little wear of 

track. 

Baldwin Record No. 85 describes · 

t hese machines: and corresponden ce is 

snlicited from elec tric rail way managers 

wh n wish t o obtain furth er particulars. 

THE BALDWIN LOCOMOTIVE WORKS 
Philadelphia, Pa. 

REPRESENTED BY 

F . W. Weston, 120 Broadway, N e w York, N. Y. George F. Jones, 407 Travelers' Building , Richmond, Va. 
Charles Riddell, 627 Railway Exchange, Chicago, 111. A. Wm. Hin ge r, 51 2 Northwestern Bank Bld g., Portland, Ore. 
C. H. Peterson, 1210 Boatmen's Bank Bldg., St. Louis, Mo. Williams, Dimond & Co., 310 Sansome St. , San Francisco, Cal. 
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The STANDARD for RUBBER INSULATION 
Railway Feed Wires insulated with OKONITE are 
unequaled for flexibility, durability, and efficiency, and 
are in use by the leading Electric Street Railway Com­
panies. OKONITE is preferred above any other insula­
tion for Car Wiring, Telegraph and Telephone Purposes. 

OKONITE WIRES-OKONITE TAPE 
MANSON TAPE-CANDEE WEATHERPROOF WIRES 

CANDEE PATENTED POTHEADS 

Samples and Estimates on Application 

THE OKONITE COMPANY, 501 Fifth Ave., cor.42nd St., New York 
CENTRAL ELECTRIC CO., Chicago, Ill., General Western Agents 

F. D. Lawrence Electric Co., Cincinnati, 0. Novelty Electric Co., Philadelphia, Pa. Pettingell-Andrews Co., Boston, Ma""• 

TROLLEY 
WIRE 

Round Grooved and Figure 8 , 

If you will agree that one 
make of tro ll ey ,vire is able 
to give longer service than 
another make-

That one is more economi­
cal than another-

Then investigate our trol­
ley wire \\'ith a view to cut­
ting your wire costs. 

Weatherproof 
Wires and Cables 

Star Brand 

Star Brand Wires are 
made with long service as 
the most prominent fea­
ture. 

Because of their ability 
to render long service they 
cut wire costs. 

Read the words in tnt 
cut of the star. 

American Electrical Works 
N~ \\' 'l'.Ul:t l"-: 165 Broad way 
CHICAGO: 112 Wes t A du ms Street 
B OS TO N : J 7H Federul S treet 

310.'i 

Phillipsdale, R. I. 
CINCINNATI: Traction Bufldin,r; 
SAN FRANCISCO: 612 Howard Street 
SEATTLE: 1002 First A,·enue South 
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You Can Minimize Overhead Repair Work 
and successfully cut maintenance costs if you turn to 

The Macallen Line 
of strain insulators, hangers, splicing ears, crossings, and other 
, ,verhead material. 

They are "specialty" products, designed and built to make 
"1\ I acallen" the standard on American railways. 

It will pay you to write for information and prices. 

The Macallen Insulating Joint . 
-\dopted by principal air brake manufacturers as part of their standard equipment. Also 

insulates steam pipes, etc. Shell is seamless drawn steel, nipples arc machined from steel rod, 
and insulating material is Macallen Vulcanite Compound, not affected by beat or oil-prac­
tically inrlestrnctihle. 

May We Send Our Catalog ? 

The Macallen Company 
Macallen and Foundry Sts., Boston 

Carnegie Steel Company 
General Offices : Pittsburgh, Pa. 

Steel 
Cross 

Ties 
are t h e recognized 

standard for per­

manent track con­

struction by many 

r e p r e s e n t a t i ve 

street railways. 

A trial will clem­

o n st rate their 

economy. 

:l -'l' 
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3 
(Three) 

Simple Parts 
and only three parts, make up \ Vhite's Porcelain 
Trolley Hanger. This is a big advantage in 
hortening the time and labor of installation and 

in lengthening the service life of the hanger. 

WHITE'S 
Porcelain 

T rolley Hanger 
consists of the sherardized malleable iron yoke. 
the hea\'y g lazed porcelai n in sulator and the 
" stud"- a standard bo'.t. sherardized or furni shed 
in bronze. 

T he illustration will convince you of the ease 
nf installation and alignment. You can see that 
thi s hanger will g ive ser\'ice. too-there is no 
possibility of the insulation "breaking down'' or 
cracking. 

\\' e will send you a sample and it will tell it s 
own story to you. Let us giYe yo u quotations on 
complete hangers or parts which we have in 
stock for 

Immediate Delivery: 

T. C. WHITE 
Electrical Supply Co. 
1122 Pine Street, St. Louis, Mo. 

Foreign Representatives: Forest City Electrical 
Service Supply Co., Salford, England. 

llllll llllllllllllllll!llll llllllllll ll llll ll lllilllllll1111 11 11111 11111111 1lllllll llllll!lllll!ll llll!lillllllllllllllllilllllllllllllllllllllllllllllllllllllllllllllllllllllllllillillllll!lllllllll!IIIII 

FORD TRIBLOC 

The Chain Hoist in the 
Foreground of Service 
Th ey say you can a lways - tell whether a p ictu re of a 

street scene is r eal by looking for the Fords, The same 
is tru e of s h op sce nes-only in this case the Fords a re 
1' 01-d Tri b loc C hain Hoists . Manufactured, m a rk eted a nd 
gua ra n teed for five years by F ord of Phila delphia. 

Ask for Ca ta lo~ 

FORD CHAIN BLOCK & MFG. CO. 
142 Oxford S t reet Philadelphia, Pa. 

2090D 

!lillllllllllnlllWlliil!illlllllllllllliil llllllllllllmilllllllllllllllllllllil:!1illlll lillllll[!li:l!ll lll lllillllilllillllllillilllllllllllllllllllllllllllllmlllllllililllil!l!lllll!lllillllll 1 
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With the Lincoln Bonding System 
Bond Replacement Jobs 

Are Not Prohibitive 
\ Vhen you buy th e Lincoln portable gen­

erator set fo r bonding, you buy a bonding 
equipment that will enable you to install a 
few bonds here and there from time to 
t ime-

A lmost as economically as if you were 
using it fo r the installation of hundreds of 
bonds in straightaway work. 

Th e portability and one-man operation 
of th e L incoln Bonding System will insure 
you against the prohibitive expense ordi­
na rily attached to th e r eplacement o f indi­
vidual bonds. 

A true Integral Vv eld made in th e short­
es t time at a miDimum cost and with out 
res istance losses. 

AGENTS : 
LEWIS & R OTH COMP ANY 

1012 Liberty Bldg., Philadelphia, P a . 
519 W . 38th St., New York C ity, N. Y. 

The Lincoln Bonding Co. 
CHARLES N. W OOD COMPANY 

14 F edera l SC , B oston, Mass. 
HOLDEN & ·wHITE, Inc., Chicago 

343 S . D earborn St. 

636 Huron Road, Cleveland, Ohio W . C . BURDICK, Milwaukee, Wis. 
808 First National Bank Building 

Vi'. H. ELLIOT, C hatta nooga, T e nn. 

lllllllllllllllllllnllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll11111111111111111111111111111111111111111111111111illllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

Drew Trolley Frogs 
reduce service costs 

Bronze or Malleable from the Same Pattern 

The approaches are properly designed to present a smooth , even running 
surface t o the trolley wh eel. The metal is so di stributed in the pan that tension 
on the wires can not distort the switch. The approaches a re renewable and easily 
applied. 

"Trolley Off" is rare under Drew Overhead. It helps maintain schedules. 
You can simplify and reduce the overhead man 's work by standardizing on 

Dre1.u. Remember, "it costs least per car mile." 
Send for details of Drew Frogs and Crossings 

DREW ELECTRIC & MFG. CO. 
Offices and Works: Indianapolis, Ind. 

R epresentatives in pr inc ipal ci ti es . 

Drew Overhead Line Material Is Standard on K eenly Managed Roads 
Get Quotations 

111111111111111111111m11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 11111111111111111111111111H1111111111u111111111111111111111111111111111111111111111111111111111111111111111H1Jlllllllllllll 
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with 
ALUNDUM 

An ALUNDUM wheel 1 / 32 inch thick at work 
sharpening a fine tooth, metal cutting band-saw. 

The wheel goes down the face of the tooth and up 
the back of the following one, grinding each tooth to 
the same shape and size, and giving it that sharp and 
keen cutting edge that will "stand up" under hard 
~erv1ce. 

NORTON COMPANY 
WORCESTER, MASS. 

New York Store 

151 Chambers Street 
Chicago Store 

11 N. Jefferson Street 

Hydraulic Machinery 
for the 

Electric Railway Shop 
We are and have been for nearly 70 years the foremost build­
ers of hydraulic machinery in this country. Each year has 
seen some improvement or refinement dictated by experience . 

• \ny railway car shop could own this press profitaLly. For 
making repairs to armatures and numerous other operations of 
pressing. forcing and bending. 

T he press is a self contained uni t requiring no auxiliary water 
or power supply, driven Ly a motor like any machine tool. T he 
ram, which moves vertically upward , ca rri es a "U"' block into 
which the armature shaft or mandrel may project. T he top 
yoke swings about one rod on Lall bearings, so that it can be 
easily pushed out of the way while "building up' ' the armature. 

\Ve Luild many other labor sav ing tools for the electric ra il ­
way, including jacks. benders. shears. punches, presses, etc. 

Write for catalogs . 

The Watson-Stillman Co. 
Engineers and Builders of Hydraulic Machinery O' 46 Church'_St., New York ~ 1 

~ Chicago-McCormick Building ~ 
286 

[JULY 7, 1917 

30Ton 
Hydraulic 
Armature 

Press 
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Your commutators 
reflect the performa11;ce 

of your brushes 

If you use 

DIXON'S 
Graphite Brushes 

their perfect service will be 
. reflected in the polished 
smooth surface they will 
produce on the commu­
tators of your generators 
and rotaries. 

Dixon brushes are non­
scratching-they're self­
lubricating: it's impossible 
for them to score commu­
tators. 

And they're eminently 
suitable for railway station 
service because graphite 
brushes adapt themselves 
peculiarly well to high 
voltage work. 

Let us send you pnces 
on your particular type. 

Address Department 108-M. 

Made in JERSEY CITY, N. J., by the 

Joseph Dixon Crucible Company 
Established 1827 

EVIDENCE 

NO 
DIRT 
LUMPS 
PIN HOLES 
FREE SULPHUR 

The various brands of Friction 

and Rubber Tapes made by 
this company fully 

Meet Your 
Expectations 

The compounds are unusually smooth 

and even, and the fabrics are closely 

woven and uniform. 

They unroll easily, and are especially 
adhesive and durable. 

Placing your order now 1 n s u r es 
prompt delivery. 

Mechanical Rubber Co. 
Cleveland, Ohio 
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Dodging 
the Scrap Pile 

i"\ 
""'.J,>,) 

by means of 

OX WELDING 
Many street railways are cutting down maintenance 
expense tremendously. Broken or worn car and 
machine parts, formerly junked, now come back into 
service-good as new-quickly and cheaply. 

In some cases, even, new parts are being cut out of scrap 
steel plate. And around the shop and out on the line , in 
emergencies, Oxweld portable equipment frequently 
proves itself "worth its weight in gold." 

OXWELD 
UNIVERSAL SERVICE 
is the big, distinctive thing that you'll appreciate most. 
It places at your disposal the accumulated experience of 
not only the biggest street railways, but of other indus­
tries all over the country as well. It takes up its work 
right where most "service" stops-after the sale. 
Oxweld users have at their command an Advisory, 
Inspection and Repair Service which is absolutely 
unique. 

You see, we've taken a leaf from the P ublic Utility 
Company's policy-we're making Good \Vill as fast as 
we're making good customers. 

You ought to have Bulletin Series 700-R. You ought 
to know the practical reasons why 

OXWELD AP PARATUS 
WORKS FASTE ST, CHEAPEST 

AND MOST E FFICIENTLY. 

Oxweld Acetylene Co. 
NEWARK, N. J. CHICAGO LOS ANGELES 

America's Largest Makers of Welding and Cutting 
Apparatus and Supplies. 

Protect Cars and 
Power-plant 

Don't trust to your more 

limited facilities for refilling 

fuses. As fuse specialists, we 

furnish reliable and carefully 

tested Renewal Links all ready 

to insert in 

when they blow. These Links 

cost but a trifle and assure a 

complete break in the circuit ~t 

the required overload. 

There's no need to use an 

extra new fuse every time one 

blows when the elfi.cient and 
safe Economy fuse can be re­

newed over and over again 

with our tested Renewal Links 

at a saving of 80% of fuse 

maintenance expense under 

old-style, wasteful methods 

Write now for BulleUn No. 17 and our catalog. 

Economy Fuse '& Mfg. Co. 
Kinzie and Orleans St. 

Chicago, Ill. 
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EUREKA CONTROLLER PARTS 
AND COMMUTATORS 

are standard design, interchangeable with original manufacturer 

We have bulletins for 

Controller Parts, Commutators, Brushholders, Trolley 
Wheels and Line Material 

Send for those desired. 

THE EUREKA COMPANY 
North East, Pennsylvania 

FABRIKOID 
ll ll ll lll lllll!l il llllllllllll ll lll llllll ll llllllllllllllllllllillilllllllllllllllllliil!lllllllllllllll!llll ll llll ll lll ll llll lll ll llllllllllllllllllllllllllllllllilllllll!llllillil 

This elegant super-substitute for 
leather g iYes pl easure and comfort to 
your passengers on account of its rich, 
clean, in viting appearance. 

means fo r your employees, for Fabrikoid can be 
cleaned like g la ss with soap and water. Its cost is less than leather 
and its service economy greater than any other upholstery material. 

THE DU PONT FABRIKOID COMPANY 
DU PONT BUILDING WILMINGTON, DEL. 

Railway Department Representatives 
WENDELL & MACDUFFIE COMPANY , 609 Broadway, NEW YORK 

REC. U.S. PAT. OFF. 

An Ideal Car, Seating 
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Chosen for Safety and Efficiency 
by the Brooklyn Rapid Transit 

Everything for the safety, convenience and comfort of 
passengers receives ca reful consideration in the selection of 
equipment fo r this g reat ra ilway-and it chose "Edwards" 
as the "safety and effic iency' ' sash fix ture fo r hundreds of 
its big ca rs. 

There's a world of meri t in E dwards Sash F ixtures. 
Specify them for your cars today. 

O ur Catalog g ives the deta ils. Ask fo r a copy. 

The 0 . M. Edwards Co., Inc. Syracuse, N. Y. 
Window Fixtures 
Top, Bottom and Side Weather Stripping 
M et a l t op Casings 

It's the Little Things 
That Count 

They are right at the top of the pole 
\ Vhere current collection ST ARTS. 
T hey are only small, 
But millions of them are in service 
Doing their work efficiently and well 
Increasing car mileage 
And making the L IVES of millions of trolley wheels 

longer, smoother and sweeter running . 
Ask the motormen what they think of-
Bound Brook genuine O il-less Bearings-which have 

always been ma.de at Bound Brook, N . J., in the 
U nited States of America.. by the 

Trade Mark 

Metal Extension Platform Trap Doors 
All-Metal Sash Balances 
Railway Devices 

Boun_dJlrook Oil-less Bearing Co. 
Formerly Graphite Lubricating Co. 
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For High Speed Operation 
-Large Diameter Kalamazoo 

Trolley Wheels 
As a solution to arcing and short wheel life on high 

speed electric railway work, two new Kalamazoo 
Wheels have been designed. 

They are (No. 20) II ¼ inches and (No. 2 I) ro inches 
in diameter. An ample in~rease of width, depth of 
groove and length of hub insures a well-balanced wheel 
in each case. 

Tests covering considerable mileage at high speeds 
show that these two new ''Kalamazoos" greatly decrease 
sparking, while offering longer wheel life. There is more 
bearing on the wire, with consequent g reater contact and 
current carrying capaci ~y. 

The patented Kalamazoo H arps have been enlarged to 
carry these wheels. 

Try several on your lines. Compare their service with 
that of smaller wheels. 

Write Today. 

STAR BRASS WORKS 
KALAMAZOO, MICHIGAN 

EFFICIENT SERVICE AND PROMPT DELIVERY 
have placed the 

BAYONET 
in the front rank. It keeps your cars on schedule 
time. 

Bayonet Anti-Friction Base has all 
wearing parts bushed. 
Self - Lubricating. Non - Breakable, 
Poles Changed in One Minute. 

From Trolley Whee l to Semi-Rotary Sleet Cutter 
in 10 SECONDS without any tools 

Backing Up Going Forward 
Wri t e fo r full particulars and free t•ia l 

BAYONET TROLLEY HARP CO., Sµ ringfield, Ohio 
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MB Grid Resistors 
ARE MADE RIGHT AND STAY RIGHT 

No resistors get more 
abuse than those under 
a car. 

They are abused elec­
trically· by careless oper­
ation of the controller. 

They are abused me­
chanically by exposure 
to dusty , muddy and 
stone-littered streets. 

Until the arrival of 
E M B drawn, non-cor­
roding- grid resisto rs, 
troubles from t h e s e 
sources seemed unavoid­
able. 

E M B grid resistors 
actually have made this 
part of your equipment 
troubleproof. 

th rough the constant, uniform contact pressure 
of these phosphor-bronze springs. 

T hey have no turns to bind and stick as is 
the case with coil springs. 

Another big fea ture o f Lindall Holders is 

THE ELLCON COMPANY 
50 Church Street, New York 

It's all in this spring 

Better commutation and reduced 
motor flashing is made possible in 

Lindall 
Brush Holders 

the large and efficient contact surface they 
afford between brush and holder , which elim­
inates the necessity of troublesome pigtails 
-any brush will fi t a Lindall-n~ preparation 
of cutting or fi ling is needed. 

Let us se11d you a bulletin 011 this maintenance reducer 

ALBERT & J. M. ANDERSON MFG. CO. 

NEW YORK 
135 Broadway 

289 -293 A STREET, BOSTON, MASS., U. S. A. 
PHILADELPHIA CHICAGO 

429 Real Estate Trust Bldg. 105 S. Dearborn St. 
LONDON, E. C. 

48 Milton S t. 
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mil eage at lower cost than any other metal. 
O ur long experience, labora tory resea rch 
and co-operati ve poli cy has taught us that 
it takes more than fo rmula to make a good 
A rmature Babbitt Metal. It takes the best 
material-plus the best method of manu­
facture. 

Babbitts composed of used scrap metals may 
be made to analyze the same as Babbitt made 
of pure, new mate rial, but they will not g ive 
the same efficient result s. 

I t' s well to be safe and specify 

More-Jones 
Armature 

Babbitt Metal 
Specially developed for thi s particular ser vice. 
:tlfade o f the highes t grade material by a process 
evolved in over fo rty years o f experience in al­
loying metals. A lways uni fo rm in quali ty and 
dependable fo r long se rvice. Exceptionally 
st rong, pliable, tough and possessi ng the bes t 
ant i- fri ctional qualities. 

Economical in a double sense, as it not only wear s 
ye ry slowly but it can be r e-m elted and used over 
and over again. And it 's one-third lighter in 
bu!k than lead-base babbitts, so it r equires one­
th ird less to line a bearing. 

Xv one who has ever used l\IORE-JO:-JES 
ARMATURE BABBITT l\IETAL has been 
able to get equal service and economy fro m any 
other. 

ormatio 11 and 
application. 

More-Jones Brass & Metal Co. 
St. Louis, U. S. A. 

' ~ ~. 

SAFE! 

NOARK 
FUSES 

"Play Safe" is a warning never too often 
repeated in electrical practice. Risks run 
high and the only barriers against los~ of 
life or property are protective devices of 
absolute integrity. 

If it pays to spend a thousanci dollars 
to ground a system, doesn't it pay to 
s~lect a fuse which will give positive pro­
tection to equipment-particularly when 
its cost is negligible compared with the 
value it protects? 

"Noark" Fuses assure this protection 
because each fuse is an accurately cali­
brated reliable product. You place it in 
a circuit satisfied that it will blow when, 
and only when, its rating is reached. 

Lock overload trouble from your cir­
cuits with this safe combination -
"Noark" Fuses. 

Furnished in all amperages and volt­
ages. 

Scr7.•es 111orc peo ple i11 11Z orc ·ways tlz a11 any 
other Instit11 tio 11 of its !?i11 d i11 the ·wor ld 

H. W. JOHNS-MANVILLE CO. 
NEW YORK CITY 

10 Factories-Branches in 55 Large Cities 
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l C n 
Carbon Brushes LE CARBONE 

Carbon Brushes 
are uniform. 

Ever since I began selling LE CARBONE Ca r­
bon Brushes- eleven year s ag o- I ha ve repeatedly 
asse rt ed and reitera t ed that L E CAR BO N E 
Brushes-brush fo r brush an d dollar fo r dollar­
g ive better service and longer service than any 
other carbon brush made. 

They talk for 
themselves 

H undred s ancl hundreds of you brush user s have 
proved thi s for yourselves. 

I could not stay in business if the quality of t h e 
LE CAR BONE Bru sh had not backed up my state­
ments absolutely. 

Pittsbur~ Off ice 
636 Wabash Buildin ~ 

This Type G 

W. J. Jeandron Can adia n Dis tributors 
Lym a n Tube & Supp:y Co., Ltd. 173 Fulton S treet 

New York City 
Montreal and Toronto 

Boyerized 
Trolley Wheel Spindle 

Made of Cold Rolled Steel 

Gives More Than 4 Times 
the Life 

of the so ft steel spindles that were formerly used 
on a system which operates more than 2000 cars. 

The same road is using with equally good re­
sul ts Boyerized bushings and Boyerized pins for 

' the brake rigging, live and dead lever pins, ~tc. 

Says the Superintendent of Equipment: 

"The best thing about Boyerized pins, bushings, spin­
d les a nd o th er a nti-wear parts is that they run true to 
form . Both the c ase-!'iarde ';1,ing and the manganese 
t rea t ment are always uniform. 

13 " --------- - 2 ,z. - -- - -- - - -

I 

~ 11 

8 

Bemis Car Truck Co., Springfield, Mass. 
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HELP 
RELIEVE 
THE HICH 
COST AND 
SHORTAGE 
OF IRON-

GRIFFIN F. C. S. WHEELS 
ARE ECONOMICAL 

M any electric railways secure the greatest amount of mileage. by the use of a 
pit car ,vheel g rinder. The cars are run onto the g rinder, and in twenty to fo rty 
minutes the wheels are ground truly cylindrical, eliminating service defects and 
making a new wearing surface of the proper taper. A wheel g rinder elimin ates 
the cost of removing wheels from the trucks, and re-applying. 

The use o f Chilled Iron Wheels does not inYolve the cost of an expensiYe 
wheel lathe. 

The wear on rail s due to fl ange fri ction is at a minimum. 

T \\" enty to twenty-five per cent . in the loss of meta l of brake shoes is saved. 

GRIFFIN WHEEL COMP A NY 
McCormick Building, Chicago, Ill. 

FOUNDR IES 
Chica~o Detroit Boston Denver St. Paul T acoma 

Kansas City Los An~eles 
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The new high speed interurban cars 
recently placed in service by the 
Jamestown, Westfield & North­
weste:n Railroad are fitted with 
Standard No. 1062 rolled steel 
wheels mounted on Standard axles. 

- Representative practice 

J-S-t 
BRAND 

STANDARD 
STEEL WORKS CO. 
Morris Building Philadelphia 
New York 
Chicago 
St. Louis 
Pittsburgh 

Ran Francisco 
Richmond 

Portland 
Havana,Cuba 
London, Eng. 
Melbourne, Aust. 
Monterey. Mex. 
Mexico City 

TAYLOR MAXIMUM TRACTION TRUCK 

12 FACTS REGARDING "TAYLOR-MADE" TRUCKS 
ABSOLUTELY SAFE 
RIDE LIKE PULLMANS 
SIMPLE IN CONSTRUCTION 
REDUCE WEAR OF MOTORS 
WILL INCREASE DIVIDENDS 
REDUCE COST OF MAINTENANCE 

SAVE POWER 
SAVE ROAD BED 
LIGHT IN WEIGHT 
OVERCOME FLANGE WEAR 
BRAKES DO NOT CHATTER 
PREVENT SIDE OSCILLATION OF CARS 

TAYLOR ELECTRIC TRUCK CO., TROY, N. Y. 
Established 1892 

SPECIFICATIONS ON REQUEST SEND FOR PORT-FOLIO 
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The Van Dorn Radial M. C. B. Coupler 
and Draft Gear for Interurban Service 

The Vertical Piv.oting of the Coupler Head 
prevents binding of the knuckles and relieves 
all other than normal strain from the CAR 
PLATFORMS when train of cars is oper­
ated over abrupt changes in grades. 

The COUPLER Head is held in normal 
coupling position by TRIPLE SPRING 
SUPPORT located in casing directly under 
the coupler head. 

Has a POSITIVE LOCK, LOCK SET 
and KNUCKLE THROW. 

Couples by impact and uncouples from 
side of car. 

:~ Has extended guard arm and butting wall 
which greatly facilitate coupling and prevent 
buckling. 

Ii The deep knuckles permit wide free ver­
, tical movement. 

~ This Coupler will interchange with all 
standard M. C. B. couplers. 

,~ THE DOUBLE HERCULES SPRING 

iRADIAL DRAFT GEAR is very effective 
in absorbing shocks and makes a train move 
as one car. This equipment will operate 

[' perfectly on 30-ft. radius curves. 

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

OUR UP-TO-DATE EQUIPMENT 
AND, HIGH-CLASS WORKMANSHIP 

ARE TURNING OUT · 

ALL-STEEL -CARS 
OF THE MOST MODERN DESIGN 

JEWET T CAR CO. 
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THE LINDSLEY BROTHERS CO. 
Western "Good Poles Quick" Northern 

Quick Shipments 
from our 

Minneapolis Yard 

Rooms 832-834, 72 West Adams St., Chicag9, Ill. Butt Treating 
Open Tank and Spokane - St. Louis "Hot and Cold" Proce■aea 

/ MARSfl ~ MCLij~tNAN Sp!!~~1.!~~~!l~21Jl 
. . ' . Insurance ?Exch~ge, CHICAGO > ., ·· ·-.:•;;./·\': .:'.:::~:r 7::?~:·•·::'.,jf._1 

1615 California St. ·· 314 S~perior Sf,> '·aoONicollet Ave. Ford Bldg. · 17 St. John st:' , 23 Leadenhalt: ;, 
DENVER DULUTH : \"' · MINNEAPOLIS : D~TROIT MO!\!'TREA~ .. ,,_~ONDON \i'•~J 

THESE OFFICES WILL GIVE YOU,f!T~-8EST, THERE IS IN INSURANCE SERVICE "'1.,.~t.~/":·~)~t1t 

The Trenton T .H REE SECTION TOWER 
outfits for any 
make of chas­
sis. Make a 
low, well-bal­
anced outfit 
on the road 
with maxi­
mumeleva­
tion in use. 

Send postal 
for literature ' 
and prices. 

J. R. McCARDELL & CO., Trenton, N. J. 
Patentees and Sole Manufacturers 

Michigan Western 

CEDAR POLES 
POSTS, TIES AND PILING 

BUTT TREATING 

The Valentine-Clark Co. 
General Office: Minneapolis, Minn. 

Toledo, O hio; Chicago, Ill.; Kansas City, Mo.; St. Maries, Idaho. 

ELEC TRICAL WIRES AND CABLES 
John A. Roebling's Sons Company 

Trenton. N. J. 

e Simmen System 
Direct Contact Between 

Dispatcher and Motorman 
Write for Details 

SIMMEN AUTOMATIC RAILWAY SIGNAL CO. 
1575 NiaQ.ara St., Buffalo, N. Y. 

FEDERAL SIGNAL CO. 
ALBANY, N. Y. 

CONSULT OUR ENGINEERS ON YOUR 
SIGNAL REQUIREMENTS 

52 Vanderbilt Avenue , N e w York Monadnock B lock, Chicago 
118-130 New Montgom ery St., San Fran c isco, Cal. 

ALUMINUM 
Railway Feeders 

trnctall Electrical Conductors 

Aluminum feeders a re less than one-half the 
weight of copper feeders and a re of equal con­
ductivity am! s trength. If insulaterl wire or 
cable i8 required, high-grade insulation is guar­
anteed . Write fo r prices and full informatio n. 

Aluminum Company of America 
Pittsburgh, Pa. 

POLES 
NORTHERN WHITE CEDAR WESTERN RED CEDAR 

BUTT TREATING 

PAGE & HILL CO. 
MINNEAPOLIS, MINN. 

POLES wt;J!!N PJLJNG 
We brag about the SERVICE we give 

B. J. CARNEY & CO. 
E . B. BRANDE, Manager M. P. FLANNERY, Manager 

819 Broad Street Gl'innell, Ia. Spokane, Wash. 
WM. l\IULLER & CO ., 1729 McCormick Bldg., Chicago. 

Commit us to memory. 

Chaptnan 
Automatic Signals 
Charles N. Wood Co.; Boston 
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Blast Your Pole Holes 
WITH 

~ 
EXPLOSIVES 

Cuts the labor cost of pole and post 
erection fifty per cent, and insures 
you a permanently secure line and 
continuous service. 
Use this modern method in tele­
phone, telegraph and power line 
construction, signal systems, cross­
ing warnings, tower foundations, 
etc. Quick, efficient and satisfactory 
results secured by blasting- your ex­
cavations with DU PONT EX­
PLOSIVES. 
Test this method. It will save 
you time and money. 

GET OUR FREE BOOKLET: 
"Blasting Pole and Post Holes." 

E. I.duPontdeNrmours&Co. 
ESTABLISHED 18:)2 

Wilmington 
Delaware 

Makes Splices Easy to Open Up, Too 
All you n eed is a wrench to open up a splice or make 

it up again, if you u se 

FRANKEL SOLDERLESS CONNECTORS 
·vVonderfully s imple ; Mechanically and electr ical]y s trong_ 

'\Vithstand big overloads. Get our booklet. 

Factory : 
177-179 Hudson 
St., New York 

Peirce Forged Steel Pins 
with Sheet Steel Thimbles 

Your best insurance a~ainst insulator breaka~e 

Hubbard & Company 
PITTSBURG H, PA. 

STEEL POLES For Every 
Pole Purpose 

:'. ~. 
· ~ ~ .,-11 

, .. 

BatPs Steel Pole~ OrnHmenting- the Approach to thP N Pw " ' i,rnnsin 
::itate Capito l Building, lllailison, Wk 

Stronges t STEEL POLE of like weight in the worl,l. 
Best STEEL POLE in the world for el ectri c railway trol­
ley s erv ice, rower Transmission or Street Lighting. 
:\Jo~t art isti c 8TEF:L POLE in the world for any ser\'i ce . 
W e make the lowest prices. 
,Y e h a\'e const a ntly on h and about two thousand tons of 
~tee! and can make imme"diate sh ipments. 
A full li ne o f conve ni e nt m a lleable fitt ings. 
Ou r steel pole TREATISE t e lls a big story. A.sk for it. 

BATES EXPANDED STEEL TRUSS CO. 
208 South La Salle ~t., Chicaao, III., U.S. A. 

Permanent Overhead 
Construction 

If you find it necessary to rebuild your 
interurban overhead construction on 
account of the decay of your wooden 
poles, write us and we will give you an 
estimate as to what permanent recon­
st ruction would cost you. 

Archbold-Brady Company 
Engineers and Contractors 

Syracuse, N . Y. 
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ST ANDARD 
Wires and Cables 
are cheapest in the 
e nd bee a use their 
s uperior quality 
i nsures durability 
and dependability. 

lVIanufactured by 

Standard Underground Cable Co., 
P ittsburgh, Pa. 

Branch Offices in all principal cit ies 
For Canada : Standard Underground Cable Co. 

of Canada, Limited, Hamil ton, Ont . 

SPECIAL TRACK WORK 
Built to withstand 
severe service 

SWITCHES 
FROGS 

CROSSINGS 
and 

COMPLETE 
LAYOUT S 

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

fill .:.class~s 0£ .. ~l.ectri~~ff c;A";trut: 
·.·<·i···.· .. . \·"7?F~i;/Y\ffite ._f~r· catalo 
.thias· Klein& Sons' c.;.;lll st .. .. ,,,, , 

·.::·.: r: ·: •.•••. .. . ·.\·•· ·· • :··-······./ • ·· ····: ·. ,. . . -· :,: ~::,-.- .. .. _._. ,.: .• •. _.· ·; · -·_.·>.! -. .--.:··>·:··.\._2$.:,·.-\t:~_.:-:'·~·:•: ,X: .. ·· ~J:--,,·,.• .. .£ ..... :e·•·.~· 

You are a faithfu l subscriber and reader o f the 
E lectric Railway Journal. You know how useful it is 
to yo1;1. \_Vhy not_ give us th e names of those of your 
electn~ railway fnen<ls who w :"mld also benefit by being 
subscnbers to the E lectn c Railway Journal? \i\/ e will 
be glad t o send specimen copies to any names and 
addresses that you mention. 

ELECTRIC RAILWAY JOURNAL 

ITE 

Ainerican 

Rail Bonds 
Crown 
United States 
Twin Terminal 
Soldered 

A inerican Steel & Wire Coinpany 
Chicallo New York Cleveland Pittsburllh Worcester Denver 

Export Reprel!lentative : U. S. Steel Products Co., New York 
P acific Coast Repre■entative: U. S. Steel Products Co. 

San Francisco Los An2eles Portland Seattle 

.. "WHALEBONE" 

Fibre Track Insulation 
DIAMOND ST ATE FIBRE CO. 

Elsmere , Del. Bridgeport, Penna. Chicago, Ill. 

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

New York Office: 30 Church St. 
Automatic Switch Stands, 
T-Rail Special Work, 
Manganese Constntction, 
Crossings, Switches, Etc. 
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A Great Combination 
N o. I to sweep cross­

ings. 

-J, No. 2 to handle light 
dirt and snow 
in the frogs, 
switches, and 
curves. 

No. 3 to r emove ice, 
slush and mud 
from the same 
places and a 
chisel point on 
the end of the 
hand 1 e to 
loosen the ice 
and crust. 

N o. I and No. 3 con­
tain Flat Steel T em­
pered \Vire, and noth­
ing superior can be 
produced. Service­
able all the year 
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 CRADE ONLY 

CLEVELAND FROC & CROSSINC CO. 

CLEVELAND OHIO 

SPECIAL TRACK WORK 
For ELECTRIC RAILWAYS 

THE AMERICAN F~i?Tt~0 co. 
HAMILTON, OHIO 

Kilby Frog & Switch Co. 
BIRMINGHAM, ALA. 

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

' C E" (NESTDW 
CORRUGATED METAL CULVERTS 

"WHEN a manufac­
turer brands his 
products with his 

name or trademark, he ex­
presses his faith in his 
goods - demonstrates a 
willingness that the public 
judge their quality and hold 
him responsible. When this 
same manufacturer pro­
ceeds to spend large sums 
of money advertising his 
name or trademark, he act. 

• ually backs his faith in his 
goods-and his published 
claims-with his bank ac­
count. He fully realizes 
that if his products fail to 
please, every dollar in­
vested in his advertising 
will have been wasted." 

WE HAVE ALWAYS 
SOLD OUR PRO­

DUCTS UNDER A 
GUARANTEE OF SAT­
ISFACTION . 

7kC~IE'~m·rr&IBU) 
GALVANIZED CORRUGATED 

ANTI-CORROSIVE 

CULVERTS 
- AND-

~:'(~9 
MET AL SILOS, 
CORN CRIBS, ETC. 

- ARE-

TRADE-MARKED 
PRODUCTS 
OF OURS 

The Rail Joint Company 
61 Broadway, New York City 

100% Rail Joint 

Makers of Continuous, Weber, Wolhaupter and 
100% Rail Joints 

Standard-Insulated-Step-Frog and Switch Types 
Protected by Patents 

Grand Prize, San Francisco, 1915 4 

T RAILS AND NELSONVILLE FILLER 

offer a:~!:d~a~!!!;t~:~h~!~~~ntages 
of the groove r a il. 

Construction approved by City Engineers. 

THE NELSONVILLE BRICK CO., Nelsonville, Ohio 

Railroad and Tram Car Specialties 
New inventions developed, perfected 
and worked for the E nglish market 

Messrs. G. D. Peters & Co., Ltd. 
Moorgate Works, Moorfields, LONDON, E. C. 
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SAFETY 
For Protection Always 

But we have made 

TUHOOIL 
'l"RA.DE MARK 

AND 

<Ji> 
GAS 

CYLINDER OIL 
The most popular 

POWER-HOUSE 
WORDS 

because they carry 

_SAFETY 
BORNE, SCRYMSER COMPANY 

80 SOUTH STREET, NEW YORK 

The Babcock 

Have You Ever Analyzed 
the Heap of Junk 1n 

Your Yard? 
Do you realize that a large percentage of 

the tubes, flues, and grates that compose it 
have had their uselessness hastened by bad 
feed water conditions? 

Scale, Corrosion, Foaming, Pitting and 
Bagging quickly reduce boilers to junk. 
Overheating in an effort to offset the re­
duced steaming efficiency caused by scale, 
speedily burns out the tubes, and steam 
leaks produce bad effects on the grates, and 
al so have a tendency to destroy the brick 
work of the furnace. 

It is therefore easily appreciable that 

Dearborn Treatment 
which is a certain corrective for all feed 
water troubles, prolongs the life of not only 
the water containing parts of your boiler, 
but saves furnace parts as well. 

Dearborn Treatment can be depended 
upon to keep the boilers in good condition. 
It is made in each case to handle the condi­
tions shown by analysis of the water, and 
provides reagents for all the injurious min­
eral salts contained, so that it not only 
prevents scale formation, but overcomes 
corrosion, pitting and foaming. 

Dearborn Chemical Company 
McCormick Bldg., Chicago 

& Wilcox Company 
85 Liberty Street, New York 

WATER TUBE STEAM BOILERS 
Steam Superheaters Mechanical Stokers 

Works: BARBERTON, OHIO- BAYONNE, N. J. 

ATLANTA , Candler Build ing. 
HOSTON , 35 Federal St. 
CHI CAGO, M arquette Building. 
CINCI N NATI, Trac tion Building. 
CL E VELAND, New England Building. 
DEN VER, 43 5 Seventeenth St. 

BRANCH OFFICES: 
HAVANA, CUBA, Salle de s\ gular 104. 
HOUSTON, TEX., Southern P acific Bldg. 
LOS ANGELES, I. N. Van Nuy s Dldg. 
NE\V ORLEANS, 533 Baron n e S t. 
PHILADELPHIA. North American Build ing .. 
PITTSBURGH , Farmers' D eposit Bank l.l'ldg. 

S A LT L A KE CITY, 705-6 Kearns Bldg. 
SAN FRAN CISCO, Sheldon Bldg. 
S A N J UAN, Porto Rico, Royal Bank Bldg. 
S E ATTLE, Mutual Life Building. 
T UCS ON , ARIZONA, S anta Rita Hotel Bldg. 

Foster Superheaters 
The ;\IOIHijH.-'i 
\VA Y of hnnrlling 
ASH l" S is by the GECO 

Insure uniform supe rheat at temperature specified 

Power Speci alty Company 
111 B roadwa y, New York City 

STEAM JET CONVEYOR 
GREEN ENGINEERING CO. 

E:ist Chicago, Indiana 

Bulletin Ko. 1 Green Chain Grate Stokers. 
Bulletin Ko. 2 Geco Steam J et Ash Conveyors. 

CON SERVES energy 
and triples the steam­

ing capacity of your 
boilers. Write for Cata­
log "C." 

MURPHY IRON WORKS 
Detroit, Mich. U.S.A. 
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In Time of Need 
"Union" Fuses prove their worth 
by g iving real pro tection to yom 
apparatus, fo r th ey are accurately 
rated an d carry the und erw ri ters' 
label service- the last word in 
th o r o u g h and impart ial 111 -

spec ti on. 

A la rge savin g can be effec ted 
by returning blown knife-blade 
fu ses to our fac tory for reloading 
under the approval of the und er­
writers. 

Catalog 28 conta ins complete 
descriptions of fu ses and cutout s 
fo r railway serv ice. "\V rite fo r a 
copy. 

~11111111111111111111~ CHICAGO FUSE MFG. co. §lllllllllflllfl ll llii1 .. 

~ CHICAGO NEW YORK I 
s';,11111111111 11mm111 11111111111111111111111111111111111111111111 11 11:11111111111 11111 1111 11111111111 111111111111111 1111111111111112 

I-T-E 
Circuit Breakers 

Best in 
Design, Construction, Material 

For 
Heavy Railway Service 

Write for Hand Book of the I-T-E Circuit 
Breaker w hich contains Circuit Breaker data for 

every Service 

The Cutter Company 
11so1 Philadelphia 

Cameron Commutators 
Command Confidence. Why? 

Armature an 

Because of the dense, high conductivity 
ha rd-draw n copper we put Into the 
bars, 
B ecause of the best-there-is qua lity of 
high g ra de Canadian amber mica we 
u se in insula tin g the segments, 
Because of years of specialized, 
,•omrnul f! tor-building experience tha t 

m a kes our workmen exper ts In their 
line, 
Because of the Cameron Idea l of qua(. 
ity-and the painsta king inspection 
that guarantees it in every Job we 
turn out. 
Specify CAMERON for commutators, 
segments or coils. 

Cameron Electrical Mfg. Co. 
Ansonia, Connecticut 

01 s-Armatures 

! Commutators 
Refilled 

Prompt Service 
JACKS Barrett Track and Car J acks 

Barrett Emergen,·y Car Jacks 
Duff Ball Bearing Screw Jacks 
Duff l\Iotor Armature Lifts 

The Duff Manufacturing Co. , Pittsb u rgh , P a. 
TH F: c on, ~IFG. & U F:PAJll c o .. C T.EV l•~J, .\ X n. OHIO 

Last Word in Refillable Fuses n.aj IAUM)}"M' 

SAVE 

STANDARD 
60 to 80 per cent, 

Sole Ma11ufa ct urcr 
Woven Fabric Co. 

Walpol12, Ma..s.,-. 
A. F. DAUM 
Pittsburgh, Pa. 
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P&B TAPE 
makes splices 

that won't dry and peel 

Permanent flexibility is in­

sured because it's thoroughly 

saturated with our well-known 

P & B weather-proof com­

pound. 

Get the tape that will stick 

on your overhead line con­

struction. One of the 

P & B INSULATION PRODUCTS 

Manufactured by 

The Standard Paint Company 
Woolworth Building, :!\'ew York 

Boston C hicago Denver 

Repair Shop 
Machinery 

and Cranes 
Built by 

N 11 ES~ B E M E N T- P ON O C O • 
111 Bro;adway, New York 

Boston Phlladeiphia Pittsburgh Chicago 
St. Louis Birmingham, Ala. London 

HOPE Brand for best results 
"'e bbings a n cl 

Tap es m acl e from 
th e best raw m a ­
t eria ls- m a de with 
th e most up - t o ­
d ate m ac hine r y a nd 
m o s t r easonably 
pri ced. That's what 
yo u get in Hope 
Pt·oduc ts . 

~ <" nd for samples. 

HOPE WEBBING CO. 
Providence, R. I. 

yJcb 

Anchor Webbin~ Co. 
MIU & Office, Woonsocket, R. I. 

396 Broadway, New York 

Tapes and Webbings 
are produced accord­
ing to the specifica­
tions laid down by 
Railway Motor Man­
ufacturers . Popular 
wit h manufacturers 
of motors because al­
ways right as to width 
and t h i c k n e s s of 
material, b r e a k i n g 
strength, yarns, warp 
ends, and other stand­
ard requirements. The 
prices and material in­
variably satisfactory. 

Ue1, r esentntives: Cbicago--E. P. Bartlett, 1368 Grand Ave. 
St. Louis-Brown & Hall, 620 Central Nat. Bk. Bldg. Cleveland, 
Ohio--R. S. l\lue ller. 423 High Ave., S. E. 

KINNEAR 
Steel and Wood 
Rolling Doors 

For Car Houses and Power· Houses 

Write for new Catalog "M" and Booklet 
"Car House Doors." 

The Kinnear Mfg.Co.,Columbus,O. 
Boston Philadelphia Chicago 

Varni shes and Impregnating Compounds Developed by Specialists 
Eve r_y condition met with in the generation, transmission and 

utilization of electricity is pr ovided for. 

$i;~ 

6~~~ 
Write for Insulatio·n Bulletin E.R.J. 

Warren 1 

-Ohio 
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Full power with 
High or Lower Adjustment 

Many emergencies requiring a 
powerful jack present a diffi­
culty in bringing the jaclc to 
bear on the loa d. The 

Buckeye Emergency 
Jack No. 239 Special 

saves time, strength a nd troubl e. 
The many positions to which i t 
is adjustable easily solve per­
plexing lifting problems. Full 
details in our catalog. Write 
for it, 

The Buckeye 
Jack Mfg. Co. 

Alliance, Ohio 

THE readers of technical papers are 
busy men. Don't expect one 
flash of the Searchlight to reveal 

them all-or one insertion of your ad­
vertisement to be read by them all. 
Order your Want or For Sale Adver­
tisement published four times or more. 
If all of the insertions are not needed 
we will return the full amount re­
ceived for whatever space is not used. 

Searchlight Department, 

ELECTRIC RAILWAY JOURNAL 

Ya le T r ip[ex 
Blocks 
handling 
t ir e molds. 

Yale Hoist-The Scientific Hoist 
E ach pa rt of the Yale Triplex Block proves in perfo rman ce the 

soundness of the scientific prin ciples upon whic h it is built. 
The Yale en gi n eering or ganization has ass isted in solv ing many 

intricat e hoisting problems-a service ava ilable to a ll . 
The Yale H oist and Yale Service are the result s of h alf a 

century devoted t o the solution of handling load s rn pidly, safely 
and econo m ically . 

For Sale by Machinery Supply Houses 
PUT YOUR HOISTING PROBLEMS UP TO US 

ASK FOR NEW CATALOG 
F or fac tory locking equipment use a Ya le i\Iaste r -key S ystem. 

\Vrite us for particulars. 

The Yale & Towne Mfg . Co . 
9 East 40th Street New York City 

The Solution of Your Insulation Problem 
is to be found in the insulating materials listed here, or in some one or more 
of the many other products of our plant. To take fullest advantage of the 
insulation service we offer, you should know the complete line. 

Write today for descriptive bulletins. 

MH~l\NITE EMPIRE LIN0T1\VE K1\BL1\K 
Oommutator Insulators, 
Tubes, Washers, Rings, 
Segments, Sheets, Tapes, 
etc., made of Imported mica 

Linseed oil treated Cam­
bric, Linen, Silk, Canvas, 
Duck and Papers. High 
puncture voltage, long life. 

Linseed oil coated tape 
both straight and bias cut 
for coll winding, cable 
splicing, bus bars, etc. 

Black varnished Cambric, 
Linen, SIik. Canvas, Duck 
& Papers. Flexible, efficient 
under high temperature. 

Untreated insulating fab­
ric~. Papers, lfi L,re~. Liu en 
Tapes, Sleeves, Shellacs, 
Cements and Varnishes. 

New York 
68 ehurch St. 

The Best Shade Rollers for Cars 
s p~~;Af~r s~!~~/

0!1;J9 ie0
{ c~as~

8
'b~~atm!l !:osrte afh~ti~/ap~~~:~t 

you can buy, are made by the Stewart Hartshorn Co., E. Newark, 
N, J. This company is by far the largest shade roller manufacturer 
iJJ the world. It is able to give high quality at lower prices because 
of the enormous output, Write for catalog, stating wants. You are 

you buy ~ha<le rollers '/' ~ 
always protected when ~ 

if they \Jear the signature ~ 

Conductor Direct 
Automatic 

Registration 
Bythe 

Passenger 
Rooke Automatic 

Register Co. 
Providence, R, I. 

Ventilation- Sanitation-Economy-Safety 
All Combined in 

The Cooper Forced Ventilation Hot Air Heater 
Patented September 30, 1913, Ask for the full story 

We also Manufacture Pressed Steel Hot Water Healers 

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 equipment. Now is the time to consider 
this change before you start your cars through the 
shops for overhauling. Kill two birds with one stone. 

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



78 ELECTRIC RAILWAY JOURNAL [JULY 7, 1917 

Cleveland 
Fare Boxes 

Cleveland Fare Box Co. 

40 Million People 
5318 St. Clair Avenue 

Cleveland, Ohio 

in 1916 
have become familiar 

with the 

Macdonald 
Ticket and Ticket Box System 

of fare collection 

and they'ye r ecognized the simpli city, effic iency 
a nd reliab il ity of t he system. 

I s your road carry ing any o f t hese 40 milli on ? 
T hey' ll app r ec iate it w hen you in stall t he Mac­

dona ld syste m o n your road. And you w ill , too, 
once you\·e tried it . 

The Macdonald Ticket & Ticket Box Co. 
Cleveland, Ohio 

Our forty years of suc­
ce9sful punch making are 
well demonstrated in the 
perfection of our product, 
which is Standard through­
out the world. 

These i;>unches prove the 
most efficient, becau!e the)' 
operate quickest and easi­
est, and the most eco• 
nomical because they wear 
longest. 

Let us show you WHY. 

Punchmakers since '72. 

R. Woodman Mfg. & 
Supply Co. 

82 Sudbury St., Boston, 
Mass. 

E.G. Long Co., 50 Church St., New York City 
Eastern Electrical and Export Representatives. 

See through it! 
That's what you can do with a 

BONNEY-VEHSLAGE 
VISIBLE PUNCH 

That's what makes them so popular with your conductors. 
T hat's why with B-V P unches your collectors, transfer and ticket agents 

can handle the big crowds quickly and efficiently. 
And B-V P unches have the stuff in them-they last. 
Send fo r prices and catalog. 

Bonney-Vehslage Tool Co., 124ChambersSt.,N.Y. Factory, Newark, N. J. 

WE CAN CUT YOUR COST OF 
HEATING CURRENT 

Write for THERMOSTATIC CONT ROL I N FORMATION 

ELECTRIC HEATERS Cut 
Installation and Maintenance 

(joLD 
Charge. 

VENTILATO RS Also Venti­
late in Stormy Weather. 

THERMO ST ATS Save Cur­
rent. 

ORIGINATED t he use of 
NON-CO RROSIVE Wire for 
Electric Car H eaters. 

ORIGINATED The Ventilated 
Coil Support. 

LE'l' US FIGURE ON YOUR NEXT REQUI R E MENT S 

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

Sole ManufacturerB 
"HON EYCOlllB" AND " ROUND JET" VENTILATORS 
for llloni tor and Arch Roof Ca r s , and nil C' lnsses of buildings ; also 

E L ECTRIC THE RlllOlllE TER C ONTROL 
of Car Temperatures. 

141-J :.J "\VEST 2~D S'l'. Write for Ja2S BROADWAY 
Chic ago, Ill. Cat alogue Ne-w York, N. Y. 

See the Crank of the 

, CREAGHEAD DESTINATION SIGN 
· · By mean3 of it , conductor or motorman 

can change sign without leaving platform. 
• .-\ 11 th at has to be done is to turn the 

crank. Better invest igate. 

CnEAGHEAD ENGINEERING CD., CINCINNATI, 0, 
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Get away from unreliable 
batteries 

The Consolidated 
Buzzer System 

operates directly from the line and al­
ways gets plenty of juice. No metal 
is exposed to the passenger's touch. 

The only dependable system. 

Consolidated Car-Heating Co. 
New York Albany Chicago 

PANTASOTE 
The National Standard 
for Car Curtains and 
Car Upholstery 

AGASOTE HEADLINING 
The only h ead lining made in one solid p iec e . Will not 
separate, warp or blister. W a t e rproof a nd homoge n eous. 

The Pantasote Company 
11 Broadway, New York. People 's Gas Bldg., C hica go, Ill. 

797 Monadnock B ldg. , San Francisco, Ca l. 

Here's a 

Hensley 
Trolley Wheel 

after 

15,000 Miles 

of Service 

No te the perfect condi tion of the 

lJea ring . 

Y 0 11 know as well as we do wk .i: 

that sho ws~rninimum fri cti on. Hens­

ley "force- feed" lubricati on cut s fri c­

tion wear at all speeds. 

Hensley Trolley & Mfg. Co. 
Detroit, Mich. 

Price Lista on ·= 

BADGES and 

PUNCHES 
AMERICAN RAILWAY SUPPLY CO., 134-136 Charles St., NEW YORK 

Samson Bell and Register Cord 
Solid braided cotton, extra quality. .\II sizes and colors 
More du rable, . more economical and better looking tha,; 
leather or rawhide. Send fo r sam ples and fu ll information. 
SAMSON CORDAGE WORKS BOSTON, MASS. z 

Troy, N . Y. 

"GLOBE" 
~ 
~ 
Ventilators 

On New Cars 

--
Sa ved fr om the Ashes as many tickets are, means 
n ickels loss to you. A void the ri sk. 
P atten Ticket Destroyer is used right in the office 
under the eyes of trustworthy employes. 
It mutilates beyond red emption. 
Scrap sold will pay for the machines. 

Ask us for Circular J. 
PAUL B. PATTEN CO. 

78 Lafayette St .. Salem, Mass. U.S.A. 

Use them in your terminals­
PEREY TURNSTILES 

or P ASSIMETERS 
Faster than the ticket seller 

Perey Manufacturing Co., Inc. 
30 Church Street , New York City 
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The ONLY 
Really self t ightening L OCK ?'\ ut s- 1_mt 

on and taken o ff ( new or old bolt s) like 
plain nuts. . 

Sa ,·ing money all the tune becau se once 
on 110 vib rat ion can poss ibly shake them 
0 ff

0

, but yon can r euse them many t imes if 
necessary. 

They cos t no more than ordina ry de­
vices and cut out r enewals and mainte­
nance a t once. 

TT ' ritc f or ca ta/0 11s lltl i:t'. 

ROLLER LOCK NUT CO. 
61 Broadway~ New York 

STUCKI 
SIDE BEARINGS 

are truly frictionless. The 
roller instead of turning on 
a pin rolls freely like a 
rolling pin . 

A. Stucki Co . 
Oliver Bld~. 

Pittsbur~h, Pa. 

LONGWEAR BUSHINGS 

Hardened 

Steel 

Accurate 

Uniform 

For Brake Gear 
also 

LONGWEAR 
BRAKE PINS 

to 
Specifications 

E.G.;tong Cmmrcml) 
50 Church Street New York 

When the Trolley Cord Breaks­
f 

How Long is the Delay? 
Less than 3 minutes 

if your car is 
equipped with an Ideal Trolley Catcher 

N o need to dismantle the catcher. The 
conductor can put the wheel back on the 
wire and make the r epair with the car run­
ning, u sing the lower portion o f the cord to 
r ewind the tension spring. 

Ideal Catchers have the large openings 
\ Vant names? 

top and bottom that prevent snow or ice 
clogging. T hey're simply constructed. Re­
move the cent r e shaft bolt and eYery part 
is access ible. 

3000 I deal Catchers on three la rge rail­
ways cos t 7c. each per year fo r m aintenance. 
\ \Trite us now. 

THE TROLLEY SUPPLY CO., CA NTON, OHIO 

W heel Condition No. 6 
When only the 
oute r part of 
trea d needs 
grinding this 
a"rrangement of 
abrasive and 
n o n - abrasive 
material in the ~t~.~-·r9t!; b8;:: 1~P:iiok }~':,3~ 
W heel Truing 15. 1909 Apr il 2 1, 1914. 

Brake Shoe will correct matters-and without the car 
losing a minute's ser vice. 

Wheel Truing Brake Shoe Co. 
Detroit Michigan 

UNIVERSAL ANTI-SLIP TREADS 
cars and station steps. 

Universal Safety Tread Company 
Waltham, Mass. 

-lUAS ON SAFETY TREADS-prevent slipping and thus 
obvia t e damage suit s . 

KAH BOLi'l 'H CAR FLOOIUNG-for steel cars is s anitary, 
fir<' proof and light in weigh t . 

STANWOOD S'rEPS- are non-sli pping and self-cleaning. 
Above product s a re used on a ll leading ra ilways. For deta ils 

address 
AlUERI CAX ~IASON SAFETY TREA D CO. 

i\Ia in Otlices : Branch Otlices : Boston New York Cit y, Chicago, 
Lowell. lllas~. P hiladelphia, Kansas City , Cleveland, S t . Louis. 
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Service 
You get more than simply 

BRAKE SHOES when you use 
our Product. 

You get the advantage of our 
constant effort to improve our 
product for your service. 

You get the earnest co-opera­
tion of our engineers to assist 
you in getting the full quota of 
service from each Brake Shoe 
applied. 

Miles of service from the 
Brake Shoe are more to be de­
sired than pounds of scrap. 

All of which means increased 
efficiency and decreased cost of 
Brake Maintenance. 

American Brake Shoe & Foundry Co. 
30 Church St., New York 

McCormick Bldg., Chicago Chattanooga, Tenn. 

Most Value per Dollar 
T he Gurney Bearing is not a cheap 

bearing. but ·it \\i ll ca rry more load 
per do11ar expended than any other 
bea ring you can buy. Lo()k up Gur­
ney load ra tings before specifying ba ll 

b e a r i n g s for 
your motors. 

Gurney Ball 
Bearing Co. 

Con r arl Pu fcnt Lico,~n:: 

Chica go N e w York 
Jam e s t own, N . Y . 

14'.! 

THE AMERI CAN CARDO N AN D GRAP H­
ITE MOTOR AN D GE NER T OR BRUS H 
line is complet e, including g rades of stocks 
suitable for any service. 

UNION SPRINC & MFC.-CO. 
SPRINCS 

COIL AND ELLIPTIC 
M. C. B. Pressed Steel Journal Box Lids 
General Office: First Nat'I Bank Bldg. 

PITTSBURGH , PA. 
Works: New Kensington, Pa. 

50 Church St. , New York. 1204 Fisher Bldg., Ch icago, Ill. 
Missouri Trust Bldg ., St. Louis, Mo. 

The Most Successful Men in the Electric Railway In­
dustry read the 

ELECTRIC RAILWAY JOURNAL 

Every W eek 

The '' 1H ~cap== JExibe '' Battery 
for 

STORAGE BATTERY STREET CARS 
THE ELECTRIC SroRACE BATTERYC-0 

PHILADELPHIA 

HORNE RAILWAY DEVICES 
Horne Double Ac ting Brakes Lortl Screenless Air Clea ners for 
Gia nt Gea red Dra kes Compressors 
Differentia l t-itufll f'ss B rakes llyt11·ogT01111<h, a nd Ligiltning Ar• 
St erling Safety Hrnkes r es ters 
Sterling '.L'ro ll ey Uases F enders am! Wheelgna rds 
S t erling San ti Boxes Controller Fini:ers 
Air Uect ifi t•rs. elim ina tlng frozen Friction anti IluhlJl' r '.L'npe 

air hru k P (I i ping l'a~k ing nnd Gaskf' t s 
Q-P Trolley Ca tchers Air llose a nd R u!J!Jer Specialties 

HORNE MANUFACTURING CO., 50 Co urt St. , Brooklyn, N. Y. 
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FOR SALE 

Motors 
4-West. 38-B l\Iotors, complete with 64 teeth, 4" 

bore, split g ears , 18 teeth pinions, and gear 
casings, extra repair parts, 1 new each upper 
and lower fi eld coils , 1 new set armature coils , 
2 new brush holders , 1 new gear and 1 new 
pinion. Will se ll as a complete lot. 

Compressors 
25-AA-1 .Air Compressors. 

Controllers 
12- K-6 Controllers. 

30- K-10 Controllers . 

20-K-ll Controllers. 

10-K-28-B Cont rollers. 

Lathe 
1 Pond Standard Car wheel lathe, motor driven, 

with variable speed motor, and with air cyl­
inder attachment for removing and replacing 
wheels. 

For further particulars apply to 

W. R. KERSCHNER COMPANY, INC. 
50 Church Street, New York 

IMME DIA TE SHIPMENT 
1-500 K \V. Ge n er a l E le c tric Curtis s t eam t urb ine , 3 ph ., 

60 c y. , 1800 rpm., 2'300 \'olts, 150 lb. s t ea m pressure, 
vertical t ype, 

1-500 K .W . Westlngh ous'} Horizon tal Turbo Ge n e r a ting 
Unit w ound for 3 p h ase, 60 cycle , 23 00 volts, s p eed 3600 
rpm., conde ns ing d u t y . 

25 Cycle Rotary Converters 
2-150 KW. Genera l E lectric t ype T.C., 4-1 50-750, 25 cycle, 

3 p h., 575 volt, ro t a ry co.n v erters, 750 rpm., complete 
w it h e nd play a nd speed limit d evice . 

200 Kilowatt 60 Cycle Rotary Converters 
1-200 KW. "'\'Vest i ng h ou s e 3 p h ., 60 cy. r o t a r y converters, 

550 vol t s, 720 rpm., c om plete w ith 4-1 00 K W . West ­
inghouse Scott conne c t e d o il ins ula t e d tra nsformers, 
10,000/9500 volts p rim., 430/362 volts secy, 

1- 150 KW. W estin g hc u s e 3 ph ., 60 c y ., r otary converter, 
550 \'o lt s, 720 rpm. 

Transformers 
6-750 KVA . Gen eral E lectr ic oil fill ed s elf cooled trans­

formers, 4400/ 281 volts, with 4400- 4290- 4180-4070-2200-
2090-1980 taps in t h e prima ry, . 

3- 500 KW. Gen er a l Electric, 60 cy., single phase trans­
former s, 66,000 volt s prima r y, 4400/ 22 00 volts secondary. 

3- 375 KVA. Allis Chalmers 0 . I. S . C. indoor t y pe tra ns­
fo rm e r s , 25 cy., 2300 v ., 367 v . s ecy. 

3- 350 KVA. Gene ra l E lectric, type H, 60 c y ., transform­
e rs 2400/2300/2200 v . prim., 200/ 400 v . sec y . 

1-100 K VA. General E lectric, type H, 60 cy. transformer, 
4600 volts p r im ., 115-230 volts secy. 

4-100 KW. Westinghouse, oi l insula t ed, Scott connected 
tra nsformer s, 10,000/9500 v . prim. , 43 0/362' v. secy. 

3-75 KW. Wes ting h ou se 60 c y. tran s formers, 2200 v. prim., 
110/220/440 v. secy. 

3-50 KV A. Genera l E lectric type H, 60 cy. transformers, 
900/1000/16000 v . p r im . Y., 230/460 v. secy. 

Also a stock of sma ller size d t r a nsformers. 

IMMEDIATE DELIVERY 

ARCHER & BALDWIN, Inc. 
114-118 Liberty Street New York City 

TELEPHONE 4337-4338 RECTOR 

FREQUENCY CHANGERS 
-1 1000 KW. SETS: 

Gen ern t o rs: 3 ph., 60 cy., 4500-2300 v olts , 300 RPM. 
Mot ors: 1050 Kva ., 3 ph., 25 cy., 6600 volt s, 300 
TtPM. 
E xc it e rs: D irect connect e d. 
S w itch boards : "'\Vith n ecessa1·y ins tl'um e n t s . 

100 K W. SET : 
Ge n e ra t or : Sgle. ph ., 60 cyc le , 2300 volt s, 720 R P M. 
Motor : 150 H P., 3 ph. , 25 cy., 2300 , ·olts , 720 R PM. 
Exc ite r : 5 KW., direct connect e d . 

ROT ARY CONVERTERS AND MOTOR 
GENERA TOR SETS-25 Cycles 

1 600 KW. G en. E lec., T C-A, 3 ph., 600 v olt, D .C. , 37G 
volt A .C. , 8 po le , 375 R P M. 
600 KW. se t con s is ting of two 300 KW. 6 pole genera­
tor s, 550 volts, 600 amps ., dir. conn. to one 750 HI'. 
s yn ch ronous m otor , 3 ph., 25 cy., 6600 volt, 500 RPM., 
co mple t e wi t h AC a nd D C panels. 

-1 500 K"'\V. Gen. E lec. , H C -K, 600 v olt D.C. , 4 pole, 750 
R PM., each rota r y c om11le t e w ith t h1·ee 165 Kva . Gen. 
E lec. 0 I SC Tra n s form er s , HP-RP, 6600/ 5940 volts 
prim. , -1 30/ 2S6/ 1-1 3 volts s ec., a ls o n ecess a 1·y panels and 
ins trume nts . 

1 500 K W . W ei-:tg. , 3 ph., 550 v olt D.C. , 390 volt A.C., 6 
p o le, 500 R Pl\I. , with dir. co nn. s t a rting m otor AC and 
DC pa n e ls a nd three 175 KW. W estg. oil cooled 
t r a n sfo1·m e1·s , 13,200 volts prim., 390 volts sec. 

ROT ARY CONVERTERS-60 Cycles 
500 K W . vVes ting house, 6 ph., 6 po le , 600 volts D.C., 424 
v olts A .C. , 1200 RPM., complet e with s witchboard and 
t hree 185 Kva. W estg. 0 1 S C trans form ers, single ph. , 
23 00 v olts hig h t en s ion. 
300 1nv. vVes ting-h ou se, 525- 575 v olts D .C., 600 RPM., 
w ith tw o 165 K"'\Y. W estg. oi l ins ula t e d tra nsformers , 
2200 v olts pri ma r y , 367 volts secondary. 

2 300 K"'\Y. Ge n . E le c., t y pe H C, form P , 8 pole, 3 ph., 
60 c y. , 600 volt s D.C., 900 R PM. \Vith each rotary there 
a r e three 110 KW . Gen. E le c. A B form Bl tra nsformers, 
13,200 Yolts prima r y, 430 volts se c ., a lso pa n e ls with nec­
essa r y inst rume n ts. 

Our n ew and complete list of steam and electrical equip­
ment will be mailed upon request 

MACGOVERN & COMPANY, Inc. 
114 Liberty Street, New York City 

CARS FOR 
OPEN and CLOSED 
MOTOR and TRAIL 

SALE 
Write for Price and Full Particulars to 

ELECTRIC EQUIPMENT CO. 
Commonwealth Bldg. Philadelphia, Pa. 

It Would Be Almost a Miracle 

if one or more of the 8,000 men who 
regularly receive the JouRNAL did 
not happen to want that used ma­
chine which you want to sell. The 

Se~rclhlight Section 
brings buyers and sellers together 

Copy received until Wednesday noon for publica­
·tion in the issue of that week 
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FOR SALE 

Immediate Shipment 
100 tons of 62 lb. Shanghai rails, together 

with bar s, rails practically as good as new, 
ready for quick shipment. Wire for prices. 

JU. n:. FRANii: 
Frick Building, Pittsburgh, Pu. 

FOR SALE 

16 ,v. J-1. 68 

Railway Motors 
now running in good cond ition, with 

i g ears, p inions, cases, collars . W ill re­
lease for deliv e ry during month of Ju ly. 

Also one set G. E. 1000 Armature 
Coils-a n d one 12'00 G. E. new field coil. 

C. G. & W. St. Ry. Co. 
Waynesboro, Penna. 

Fon SALE 

Engine and 
Generator 

1-22x36, 450 H.P. A lli s en gi ne (Re­
lia nce Type ), 125 r e v. 

1-300 K.W. belted Bullock generator, 
550 vo lt, 200 RPM., 8 pole . 545 a mps. 

1-85 ft ., 38 in. belt . 

Joplin & Pittsburg Railway Co. 
P ittsburgh, K a nsas 

RAILS 
673 tons, 100 lb., and angles, new. 
350 tons, 94 lb., and angles, new. 
160 tons, 80 lb,, and angles, new. 

(A. S . C. E . ) 
2100 tons, 67½ lb., and angles, 

new. (5 in.) 
565 tons, 60 lb. , Shanghai and 

Splices, Relays. (6 in.) 

Railway Equipment 
What have you to offer? 

Z,g_LNICKER IN ST. LOUIS 

Armature 
Coil Taping 

Machine 
Saves Time, 

Labor and Money 

r\ boy can ta pe 40 
co ils fo r Westin g­
house 12A Armature 
in an hour. Fu rther 
parti culars gladly fur­
nish ed. 

Geo. M. Griswold Machine Co. 
New Haven, Conn. 

ELECTRIC RAILWAY JOURNAL 

FOR SALE 

Fare Boxes for Sale 

4 0 Johnson r egistering fare boxes. I n 
excellent oper a ting condition. Grea tly 
r edu ced pri ces. F or immediate ship­
m ent address N els on P . Hall , Sales 
Agency. 14 E a st J ackson B lvd., Ch i­
cago, Ill. 

IMMEDIATE SHIPMENT 
1-300 K.W. Westinghouse, com­
pound wound, 3 bearing, belt­
driven 

Generator 
speed 435 R.P.M., 550 volts. 

LEO A. PHILLIPS 
Steam & E lectrical Equipmen t 

90 West Street New York City 

85 lb. A. S. C. E. Relayers 
16,000 tons-with Angle Bars to match. 
Available immediate shipment and 
centrally located. 
We positively own these Rails and 
offer same In carload lots and over. 
25, 000 tons-Re!ayers-sizes 25 lb. to 
100 lb., in stock our Pittsburgh yards 
and vicinity. 
Immediate shipment guaranteed and 
prices very attractive. 
Carload and less than carload inquiries 
and orders solicited. 
Rails cut t o length for structural pur­
poses. 
Frogs, Switches, Bolts, N uts , Spikes 
and a ll Accessories. 

L. B. FOSTER COMPANY 
Park Bldg. Pittsburgh, Pa. 

EJ=WORKS 
Cleveland, Ohio 

Everything in the Line 
of Repairs to Electrical 

Machinery 
Compl et e Arma tures , New Arma tures, 
R ewound Arma ture Cor es, Armature 
Sh:ifts , Arma ture Coils , Fi elds a n d 
Commuta tors. 

Estab lis h ed 22 Year s. 

F OR SAL E 

F our G . E. 214-C, fou r 

Motor Equipments 
complete for single e nd opera ti on with 
multiple unit cont rol. Th ese equip­
m ents a r e in excellent co ndi t ion, h av­
ing b een run o nly abo u t 55 ,000 m il es. 
W e h a v e no u se for them-account of 
cha nging fr om GOO DC. to 1200 DC. 

TEXAS ELECTRIC RAILWAY, 
Dallas , Texas. 
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MISCELLANEOUS WANTS 

W antecl at Once 
For immediate shipment any qua ntity ot 

ba ttery lea d p la t es, sediment scrap cop­
pe r a nd wire, br ass a nd a ll other grades 
of scrap m a t eria l. Write to us today 
for our prices. Nationa l Metal & Rub­
ber Co., 31 I ndia Wha rf, Boston. Ma ss. 

POSIT! ONS WANTED 

AS s u pe r intendent, train master or chief 
tra in di s patcher, with a good in te ru r ban 
compa n y. 1 7 year s· exper ie nce in o per­
a ting depa r tme nt of e lectric a nd steam 
r a ilways. Best r efer e nce. P. W . 1542 
(Utah ), Elec. Ry. Journal , San Frnn­
c isco. 

ENGI NEER executive desire,; p os ition as 
m a n ager of public utility. T echnica l 
g ra du a t e, 15 years' expe ri e nce en g i­
neerin g, ope r a ting a nd executi ve posi­
tion s. Goorl r ecord a nd r eferences. 
P . W . 1555 , (Ill.) E lec. Ry. J our .. Chi ­
cago. 

::\fA N, 45 , w ith 25 yea rs' accou nt ing. traffic 
a nd ope r a ting expe r ience. last 8 year s· 
tra ffi c a nd gen er a l m a nage r s m a ll r a il -
1·oad, deRires position with electric line. 
P. -VV . Hi54 ( Wis.) . E lec. R y. Journa l , 
Chicago. 

l\IASTER mech a nic w ith lS years· ex pe­
r ience on high s peed in te rurban a nd 
c ity , w is hes t o ch a ng e position. En­
tirely compe t e nt to h a ndl e proper ty a nd 
h elp a rnl ge t good r esults: not a fra id of 
a t oug h p 1·opositi o n . T' . 'N ., 1521 
( Conn . ) , E lec. Ry. J our na l. 

OPERATING m a n . 45, with fifteen years' 
s uccessful expe rience a s Superintendent 
a nd Gener a l Superin te nd ent, short lin e 
roa ds, open for en gagem ent o n s t ea m or 
electri c line. P. Vv. 154 3 ( Cal) , El ec. 
R y. Journa l, San Fra n c isco. 

SHOP fo r em a n , m arr ied. 35, long p ractical 
e xperie nce; inspect or , overha uling, a ll 
equipments . syst em. eco nom y, wa nts t o 
ch a nge. P W 155 7 (Ohio ) . E lec. R y. 
Journal, Chicago 

SUPERIN TENDENT-Compe te n t oper at­
ing ex ecutive thorou g h ly conver sant 
with modern practice. ~O years' ex peri­
e nce in high-speed sing le track a nd c ity 
one r a t ion. N ow em nlo.ved. but desirous 
of assuming g r eat er r espon s ib ilities. 
Correspo nd e nce so l ici t ed . P . ,v., 153 5 
(N. Y. ) , E lec. R ~·- J ourn a l, N. Y. C. 

POSITIONS VACANT 

A R MAT U R E win de r a nd electrici a n famil­
iar w ith g en er a l m a inte na nce a nd capa ­
b le of t akin g ch a r ge of rolling stock , 
s m a ll roa d. twelve ca r s . Give experi ­
ence a nd sala r y . Ma rried m a n pre ­
fe rred . P ., 153 1 ( Mich.) , E lec. Ry. 
J our nal, Chicago. 

D RAFT SMAN want ed fo r Master l\Iecha n ­
ic's o ffice. Mus t h a ve good electri ca l a nd 
m ech a nical knowl edge. Sta t e salary ex­
p ected. Man ov er 31 years o ld vreferred. 
P . 154 4 (Pa. ) , E lec Ry. Jou n m I, P hila ­
rl elphi a. 

T RACK s uper v isor wanted for c ity a nd 
interurba n r oarl. G ive det a ils of past 
experi en ce. together wi th age, sala 1-y ex­
pect erl a nd 1·eferen ces in first le t t l? r . P., 
1549 (Pa .) , E lec. R y. Journa l , P h ila. 

EMPLOYMENT AGENCIES 

Corresponclence Service 
The undersigned provides a confidential 

service designed to locate openlnge 
through correspondence for m en ear n ­
ing not less tha n $2 .500 a nd up to $25,-
000; a ll lines. N ot a n em p loyment 
agency, but a cons tru ctive. In itiative 
service, covering ind ividua l negotia ­
tions. Estab li sh ed 1910. Complete pri­
vacy a ssured ; present connections In 
no way jeopa rdized . S end n ame and 
address only for expla natory details. 
R. W. Bix by, HI Niaga ra Square, 
Buffalo, N. Y. 
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WHAT AND WHERE TO BUY 
Equipment, Apparatus and Supplies Used by the Electric Railway Industry 

with Names of Manufacturers and Distributors 

A, . .,t,·lene Ser,·ice nnd A 1•­
p:i.ra t 11 s . 

Davis-Bournonville Co. 
Oxweld Ace ty lene Co. 

Ad vert i si ug. St,- .... t Cur. 
Collier, Ju e., Barron 1;, 

Air Clenuer,s au d lt ect ifi er"'· 
H orne lllfg. Co. 

A lloys, Stt•el ,\: J,•0 11 
(s.... n l so H e :, ri " ~" n n d 
ll e a 1· i11 g :netnl,. .1 

Titanium A lloy l\lfg. l'o . 
A n t•hors, G u ;.-. 

Electric Serviee Supplies Co. 
H olden & White, I nc. 
J oltns-1\fonvill e Co., H . W . 
Ohio llrass Co. 
Westinghouse Elec. & :\l. Co. 

A uti - Cll mhers. 
Railway Improv . Co. 

A uto111 o h i1 .. s a n<l Ji n"' •'"• 
Brill Co. , '!'be J. G. 

Axl .. Stra i~·hte n t• r s . 
Co lumhia ;II. \\" . & :\1. I. Co. 

Ax l es. 
Bemis Ca r 'J.'ruck Co. 
Brill Co., Tbe J . G. 
Carnegie Steel Co. 
Nationa l Railway Applianee Co . 
Nationa l 'l'ube Co. 
S t . Louis Ca r Co. 
Standard Steel Works l'o. 
Taylor E lectri c 'l'ruek Co. 
Wes tinghouse E lec. & ;\I. Co. 

1I:1hu illi 11 ~ n .. , -i c .. ,.. 
Columbia J\I. \Y . & J\1. I. Co. 

llnd ~ .- s n o d ll 11 tto11 s. 
Amer icnn I{ailway Supply Co. 
E lPc tr ie Service ~upplies Co. 
Interna tiona I Regis t e r Co.. Tbe. 
" "wuluian i\lfg. ,~ Supply Co., H . 

Jln11 kt•rs uud llr()kCrli< . 
Coal & Iron Na tional Bank . 
Na tional City Co. 

ll n tte r ies, Hr:-·, 
,Joh ns-111:wl"ill e Co., 1-1. " '· 

B a tt(•ri .. s, St o rai.: •·· 
E lect ric S torage Ba tt,•r ;v Cu. 

Ilt•nriu~~ n 11 d ne:arinA· 
. llt•tnl"'. 

B<•mis Car Truck Co. 
Colu111bia Ill. W . & :\I. I. Co. 
f◄J 11rP l'\a Co. 
Genera l Eb•c tric Co. 
K erschner Co .. !Ji c., " '· R. 
Long t'o., E. G. 
J\lore-J ones 13rass & "1. Co. 
St. Loui s Car Co. 
T a vlo r E le<', Truck Co. 
W cstin:;:house E lec. & :\1. Co. 

Ot•nri u ~s. Ce 11t .. 1· n 11 d Hollt•r 
Sid e• . 

naILlwin LocomotiYe Works. 
H olden & \\" bite, Inc. 
Stucki Co., A. 

D ear in~!'IC . Oil-less, Grn1,hite, 
Jlrou·,.e an d ,voo,I. 

Ilonrnl BrooJ, Oil- ]e:-;R n en ring Co. 
Il e :, riu~"• lloll .. ,· n11d Dull. 

G urn••:v Ball Bearing Co. 
Iless-Hright !\Hg. Co. 
R ai lway Roller Bearing Co. 

Bell" 11 nd Go ni;?;s. 
Brill Co. , Tbe J. G. 
Co lu mllia 111. W. & ::II. I. Co. 
Ele<"tric Se rvice Supplies Co. 
St. L oui s Car Co. 

llc11de1·s, H:iil. 
Niles-Bement -Pond Co. 
Watson-Sti llman Co. 
Zelnicker Supply f'o., VI'. A, 

D Ja ,. tin~ P o n ·,Ier & l!: , 1ni1•-
111 .-.11t. 

Du P ont de Nemours & Co., E. I. 
R o ile 1• C-lc.•unini;?; ('.0 1111,01111,I,.. 

DParborn Chemica l Co. 
J ohns-:\Ianvllle Co .. H. W. 

Boil er Coveri ni;?;s, 
Johns-Ma nvill e Co .. H. W. 

Ooil er Grnoltite. 
Dixon Crucible Co., J oseph. 

Doile r Tubes. 
National Tube Co. 

lloil ers, 
Babcock & W ilcox Co. 

Bond Testers. 
America n Steel & " 'ire Co. 

B onding Ap pa1•n t u s. 
Davis-Bournonvill e Co . 
Electric Railway TmproYe. Co. 
Lincoln Bonding Co. 
Obio Brass Co. 
Oxweld A cetylene Co. 

Bondin g · 'l'ool"'. 
Amer ican Steel ,v. \\' ire Co. 
E lec tri c Railwa.v Im pr ove . Co. 
E lec tric Seniee Supplies Co. 
Ohio Brass Co. 

B0 11 ds, Hail. 
Ana,r ica n l,;t ee l & \ \ ' ire Co. 
E lec t1i c Hailwa,\" lmpro,·e. Co. 
E lec tri c :5erYi ce Sll}ltJlies Co. 
Genera l l,; leet r ic Cu. 
J ollua-J\lanYil le Cu .. H. W . 
Liuco ln liull(liug Co. 
Uhio Brass Co. • 
W es tinghouse Elec. & "1. Co. 

Boul~ l' ubli s ll ers, 
IIIcGraw-ll ill lluok Co., Inc. 

Boring 'l'ool s , C-nr ,vh eel. 
'Xilc -.Bement-Pond l'u. 

Brn ces, Hn il. 
Kilb y Frog ,\: ::;wi t ch Co. 

Bra c l..:Pts a ud C 1·ot-ts ... \.r111 s. 
f SeP a lso t•o Jes, 'i, i es, 
t •oNt~, l_.iJin g · an d. Lunt­
l>er,) 

Allll'rican Bridge Co. 
.Bates Expande,t l,;tee l T russ Co. 
Ct·E!agllead Engrg. Co . 
Etecnic H~· . .t,;,1ui pment Co. 
E lectric Service :Supplies Co. 
Hubbard & Co. 
Linds ley Bros. Co. 
Ullio Brass Co. 

Hrnke A d _j u ste1•s, 
Hohkn & White, Iuc. 
:,;111iU1- l \ a rd lira ke l'o. 

Bra l.:e S h oe,., 
American Bra ke :,;. ,'< Fdy. Co. 
llenu s c ar Truck Co. 
.Brill Co., 'l'he J . (J. 
Co lumbia ~I. \\ . ,v. :\I. I. Co. 
Luug Co., E. G. 
St. L ou is Car Cu. 
Tay lur .1,;Jec, 'l 'ruek Co. 
Whee l Trnin.:;: .Brakeshoe Co. 

llruke s, Brake Systc111 ,s a n d 
llra l~e P arts. 

Be,ui s Car TrucK Co, 
Brill Co., Tile J . G. 
llr. Wes tinghouse E. & 111. Co. 
Columbia .\1. W . & ~I. I. Co. 
General E lec tri c Co . 
li{•lden & \Yhil e, Inc. 
H orne Mfg . Co. 
Long Co., E. G. 
National Brake Co. 
l,;t. L<,uis Car Cu. 
::;afe ty Car Devices Co. 
Taylor B lee. Truck Cu. 
\Yest ingbouse Trac. Brake Co. 

llridi.:·•·" & B11il11iu~s. 
Ameritan Bri<lge Co. 

llroo111 1--, 'l'rn~k, Steel or 
llattnu. 

P axson Co., J. W . 
ZelnicKer :Supply Co. , \Y . A. 

llru,.hes. Carbon, 
.American l'arhon & Battery Co. 
L:euera l E lel't ric Cu. 
J eandrun, \Y . J . 
l\l urgan Crucib le Co. 
Wes tinghouse Ell·c . ,v. :\I. Co. 

Urn s hcs, G ra11Ji i te, 
Dixon Crucible Co., J os . 

Bru"'h llolder,., 
All(lf'rso n :\lfg. l'u. , A. & J . III. 
Eureka Co. 

B n uk,•rs, {'oal. 
American B ridge Co. 

B u shing,., Ca se H n r d e n e d 
~l nugauc,-; e . 

Bem is Ca r Truck Co. 

Bushi n t,?;s, l<'ihre. 
Diamond State l•' illre Co. 

ll11shi11gs, G1·u1» h ite & 
"\\7ooden. 

Bound Brook Oil-less Bearing Co. 

Cuhles. 
(See "\-\Tires and Cn hles. ) 

Car E,1ui1nn ent. (For Fencl­
ers, H eater s , R egi s t e r ,.. , 
,vheels, etc . , see tl1ose 
Hen dings,) 

Cn r 'l'ri1 n111 i 11 gs. (For Cur­
tains. Doo r l'<, Sents, e t c ., 
see those Hea d ings.) 

Cnr1S. J>n,.,.en i;?;ers, F reight , 
E:xr,re,s s , e t c. 

American Ca r Co. 
Brill Co., Tbe J.' G. 
Jewett Ca r Co. 
K uh lman Car Co., · G. C. 
St. Louis Car Co. 

Stc-pll<'nson Co. , J ohn . 
\\'nson :\Hg. Co. 

Cars, Second lland. 
~lt•l'trie Equipment Uo. 
Kerschner Co., _I nc ., W. It. 

('n ,·s . s .. 1t:- J> 1·0 1t e lled. 
llr. \\'e, tingbou se E. & Ill. Co. 
E ledric- Storage Batte ry Co. 
c;euern l Electric Co. 

('u,.ti n ;:;s, B ra s,. , C outJ) Ositio u 
o r Co1»1» e 1·. 

A n<IP1_-son i\l. Co., A. & J. III. 
Columbia Ill. \\' . & i\l. 1. Co. 
Eurt:' ka Co. 
F ra nke l Connec t or Co . 
H orne !\H g. Co. 
!\lore-J ones Brass & Ill. Co. 

Castings, Gr:1y Iro n & S t eel. 
American ll. S. & l i1dry. Co. 
..\ mc rican Bridge Co. 
Ame r ican Steel Foundries. 
ll~mis Car '!'ruck Co. 
Co lu mbia :\I. \Y. & 111. I. Co. 
H urne .\Hg. Co. 
Long Co ., 0. G. 
::;t. Louis Ca r Co. 
~tandar<l Steel Works Co. 
l ~niou Spring & llfg. Co. 

Casti 11 1-:·s, 31n Il e a hi e fill d 
B russ. 

A mer ican Brake S. & Fdry. Co. 
Bernis Car '!'ruck Co. 
Columbia Ill. W. & M. l. Co. 
Horne lllfg. Co. 
Long Co., E . G. 
St. Loui s Ca r Co. 

Cat,· h ers nu d ll e tri e , ·••rs, 
'l' rolJe~· . 

E lee tric Service Supplies Co. 
H olden & \\'hite, Inc. 
H orne J\lfg . Co. 
K ersehner Co .. I nc., \Y. R. 
Long Co .• E. G. 
Ohio Brass Co. 
Trolley Supply Co. 
Wood Co., C. N. 

( 'c•ili n J.:". C-n r . 
K eyes Product s Co. 
l'antasot e Co., The. 

( ' h pc.•ks, E n 11,I oyec ,. . 
AmNican Hallway Supp!J' Co. 

{'h .. mi Nt,.. 
Litt lP , Inc., Arthur D . 

{' irt•u i t H r en l.:er ,. . 
Cut t e r E lec tl'ical & lllfg. Co. 
r:,.nernl E lec tric C-0. 
W es tinghouse E1ec. & Ill. Co. 

Cla11111s a n,I Couu p c• t o rs, for 
,v, r es an ,I Cabl e s. 

Anderson 11-Ifg. Co., A. & J . 111. 
E11 •c tri c Service Supplies Co. 
Frankel Connec tor Co. 
GPnnal E lect ri c Co. 
ll ubba rd & Co. 
Kl .,in & Sons. J\I. 
Ohio Brass Co. 
W es tin:;:house E: lcc. & :\I. Co. 

Clea nt•rs .. ~ ~cr:t f)e rs , ' l' r :t c k 
,~.... n J,.o Snon·-Pl o n ·s , 
S\\·e .. pe ,· ,. nnd Jlroo n1"', ) 

Brill Co. The, J. G. 
Ohio Brass Co. 

Ch1stt•rs a ntl Sock••t ,.. 
Gen,- rnl E lec tric Co. 

Coal ancl As h H anclliui;?; , ISee 
Co n veyin i;?; nntl lloistfug 
Jlac hin e r y,) 

Coa stilt I-I" Reco1•,l e r s. 
Railway Improv. Co, 

Coil Uan d i n g ancl , vi n cl in g 
.,Inchines. 

Columbia .\I. \Y. & J\I. I. Co. 
E lec tri c Sen · \ce Supplies Co. 

Coils. Ar 111 a tu r t• JllHl Field. 
CleYeland Armature Works. 
Co il J\lfg. & R <'pai r Co. 
Columbia 111. W . & Ill. I. Co. 
D & \V Fuse Co. 
Genera l E lec tri c Co. 
Independent Lamp & \\' ir e Co. 
\Yes tinghouse E lec. & Ill. Co. 

Coil,., Cltoke nnd l i: i c ld ni;?; , 
E lectric Service S upplies Co. 
neneral Electric Co . 
\Yestinghouse E lec. & Ill. Co. 

Coi n-Counti n g lU neltin e.'< . 
E !Pe tri c Service Supplies Co. 
Internationa l R eg ister Co. 
Johnson Fare Box Co. 

Co 11111111 tntor Slotters. 
E lectric Service Supplies Co. 
General Electric Co . 
Westinghouse E lec. & 111. Co . 
Wood Co., C . N. 

Co111111ntato r 'I'rni111-1" n e , · i ces. 
Gene ra l Elec tric Co. 

Co111111ut,itors 01· P a rts. 
Ca meron E lcc' l i\lfg. Co. 
Clevela nd Arma ture \Yorks. 
Co il lllfg . & R epa ir Co . 
Col umbia 111. W . & J\1. l. Co. 
Eure ka Co . 
Uenern I E lec t ric Co. 
Long Cu., E. G. 
lll ica I nsulator Co. 
W'es tiughuuse Elec. & 111. (.'(I , 

Co11111re,.-.ors, A i r. 
f,enera l E lec tri c Co. 
\ Yes t inghonse Trac. Brake Co. 

Cond e 11 .... .-,. . 
Genera l Elect r ic Co. 
\ Yes t in:;:house El ec . & 111. Cc . 

Conduits, F le x ibl e. 
Tu bu lar Wove n Fabric Co. 

Condui ts, l lude r g r o und. 
Johns-l\Ia nvi lle Co. , H . W. 
Sta nda rd Undergrou nd Cahlt• Co. 

Con n ec.•to r s, Solcl e rl e "'"'· 
Frankel Connector Co. 
Horne !llfg. Co. 

Co11tro ll e1· R eguln t or><. 
E lec-t rl c Service Supplies Cu . 

Controlle r"' o r P arts. 
ll r. Wes tinghouse E. & :\I. Co. 
Co lumbia J\I. W. & 11,J. I. l', ,. 
E lec tric Service Supp li es Co. 
Genera l E lectric Co. 
Horne J\Ifg. Co. 
J ohns-l\Ianvi lle Co., H . \ V. 
Ke rschner Co. , Inc., W . R . 
Wes tinghouse E lec. & J\I. Co. 

Con t r o lliu l-l" S >·Nt e m s . 
Genera l E lec tric Co . 
W es tinghouse E lec . & 111. Co. 

Con , ·e r tcrs , Rotu1•y . 
General E lec tric Co. 
W es tinghouse E lec. & l\l. Co. 

Co1n·eyi111-1" i11ul ll o i >1 tin1-1" :U u -
c hin e r;.'. 

American Bridge Co. 
Columllla Ill. W. & III . I. C<1 . 
Green E ng'g Co. 

Corel , H e ll, Trolley, Reµ,is-
t e r , etc . 

Bri ll Co .. 'l' ll e J . G. 
E lec tri c Seryice Supplies C'o . 
Inte rna tiona l Regis t e r Co., 'l'h~. 
Long Co .. E . G. 
R oeb ling's Sons Co., J ohn A. 
Ramson Corda:;:e Works. 
Trolley Supply Co. 

Cord Co n nectors a u d CouJt -
l e r "'. 

E lec tric Service Suppli es Q:,. 
Samson Cordage W or l<s. 
Wood Co., C. N . 

Courti ers, Cur. 
Bri ll Co. , 'The J. G. 
Long o., E. G. 
Obio Brass Co. 
Yan Dorn Coupler Co . 
\ \"es tingh<·use T rac. Brake Co. 

Conplin i;?;s, Conduit . 
Horne l\Ifg. Co. 

C rnn es. (See nl No H oi .'<ts.l 
Niles-Bement-Pond Co. 

Creo s()t iuµ,-. f S e .. W ood Pre­
ser , ·n ti,-e,. .> 

C1·oss A 1·n1s . (See B rackets.) 
C1•ossin i;?; Foundnti o n,.. 

Int ernationa l Steel 'l' ie Co. 
Cross in g Si t,?;nnl s. (See S i g ­

n als , \; rO NN lllg". ) 

Cro ssings , Trac l.:. (S e ~ 
•rrn c k , S J) e cial , v ork.1 

CulYerts. 
Amerit an Rolli ng lllil! Co. 
Bark River 11 . & Cul ve rt Co. 
Ca lifornia Cor. Culvert Co. 
Canada Ingot & Iron Co., Ltd. 
Canton Cu lve rt & Silo Co. 
Coas t Culvert & F lume Co. 
Corrugated Culyert Co. 
D elaware Metal Culver t Co. 
D ix ie Cul vert & Meta l Co. 
Hardesty J\Ifg. Co., R. 
Illi nois Corrugated l\Ie tal Co. 
I ndependence Culvert Co. 
Iowa Pure I ron Cul ver t Co. 
Kentucky Culvert Mfg. Co. 
L ee-Arnett Co. 
Lone Sfar Culver t Co. 
L.vle Corruga t ed Culvert Co. 
Michigan Bridge & Pipe Co. 
Mon tana Culver t Co. 
Nebraska Culvert & Mfg. Co. 
Ne vada Meta l Mfg. Co. 
New England Metal Cul. Co. 
North East Meta l Co. 
c'lo rt bwestern S heet & I. Wks. 
O' !\ea ll Co. , W. Q. 
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Standing 
the Overload 

What's the usual result of an overload on your 
car motors or compressors? 

A puff of smoke-followed by a trip to the repair 
shop. You can eliminate these trips by using 

Salamander 
Fireproof Wire 

motor field, armature and compressor coils. You 
can't burn out Salamander Wire Coils. We've had 
them red-hot on test without any breakdown. 

Send for samples and cata logs. 

Independent Lamp & Wire Co., Inc. 
Offices: FACTORIES: 

1737 Broadway, New York York, Pa., and Weehawken, N. J. 

Are you interested m an 

All-Steel 
Double 1~ruck 

,, Car 

seating 46 people 
and weighing 
comp/ ete 26,000 pounds? 

If you are, 
write us 

'' The Quality Shops'' 

St. Louis 
Car Company 

For General Testing 
in Electric Power Plants, or for Outdoor Work 

D. C. Portable Ammeters and Voltmeters 
Design ed to mee t the 

d e m a nd tor a m edium­
priced Am m eter a nd 
Voltmet er. Their accu­
racv is guaranteed 
within 1 per cent. 

They a re s hi elded 
• from the influe nce of 

e x t e r n a I m agn etic 
fie lds, the movement • 
a nd magne ti c syst e m 
b e in g e nclosed in a n 
iron case p erma nently 
mounteu in a hand­
some wooden carry ing­
box with hinged cover. 

The scale has a mir­
ror over which the 
knife-edge p o i n t e r 
trave ls . Readings can 
be made withi n 1/ 10 of 
a div is io n a t any part 
of th e scale. 

In m echanical a n d 
electricn l workmanship the Wes ton Mode l 45 Portable 
Amme t e rs and Voltm e t ers practically at tain perfection. 

A full description will be found in Bulletin 501, which 
w ill b e mailed to you o n r equ est. 

Weston Electrical Instrument Co. 
21 Weston Ave., Newark, N. J. 

Xew York 
Boston 
Philadelphia 
Richmond 

Chicago 
Buffalo 
Cl eye land 
Ci ncinna ti 

Detroit St. Louis 
Pittsburgh Toronto 
Denver Winnipeg 
San Francisco Vancouye r 

Montreal 
F lorence 
Paris 
London 

National Railway Appliance 
Company 

50 East 42d St., NEW YORK CITY 
Chicago Washington, D. C. 

RAILWAY SUPPLIES 

SELLING AGENTS FOR 

Tool Steel Gears and Pinions 
Johnson Fare Box 

Perry Side Bearings 
Har_tman Centering Center Plates 

Wasson Trolley Bases 
Garland Ventilator 

Electric Arc Welders 
High Class Railway Varnishes 

and Enamels 
Elastic Car Waste 

Special Agents for Johnson Fare ~ox Co. 
{ 

Tool Steel Gear & Pinion Co. 

C. & C. Electric & Mfg. Co. 
Holden & White 

General Agents for Anglo-American Varnish Co. 
Eastern Agents for Union Fibre Co. 
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Ohiu CoITngat,•f! Culvert Cu. 
l'e11n~y1va1nn )1etal Cu l. Co. 
Hoad :--:upply & ;\l etal Co. 
:-,iioux Falls i\Ietal. Cul. Co. 
:-,ipolrnne Corr. Cu l. Co. 
'l'ennessl•e i\Ietal Culvert Co. 
\Ttah Curr. l 'nl. & F,ume Cu, 
\ 'irgi11ia i\kt,il & Cuh·ert Cu. 
\\'l·stern l\Ieta l ;\Ifg . Co. 
Wratt ;\Ifg . Co. 

Cnrtniu!"i aud Curtn iu J1.,ix-
t11r .. s. 

P.rill Co ., Tl.Je J. G. 
llu l'ont Falwikoid Co. 
E,lll'ards Co. Inc., T he 0. ill. 
E leetrie ~ervit'e 8upplies Co. 
Ilarts horu Company, ::ltewart. 
Pantasute Co., The. 
:-,it, Loni;; Ca r Co. 

C-ntt i111-:· A 11p:iratns, 
A<- .. t,·1 .. 11 ... 

1Jav1s-Buurnonville Co. 
Uxweld AcetJlene Co. 

])praili u~· DPvit_•ps. 
Clen , Iand F rog & Crossing Co. 

DPstinatio11 Si1.:;11s. 
Colmnbin ill. W. & i\I. 1. Co. 
Creaghead E ngrg. Co. 
E lec tric ::leryice Supplies Co. 

n.-t•·••ti,· .. s .. r,·ie ... 
Wise l.J Sl•J'Yice, P. Edward. 

l)i,,qultc-hing Systents. 
Simmen Auto. Hy. Sig. Co. 

Hoo1· o,, .. ratinJ:; Devi<- .. "· 
Cousolida ted Car-Rea ting Co. 
Nationa l Pneumatic Co. 
:--:afety Car D evices Co. 

Boors, Ashestos. 
Johns-1\Ianville Co., I-1 . W . 

Doors au«I Door Fixtnrps, 
Brill Co., The J . G. 
gdwards Co., Inc ., T he 0 . .\I. 
H a le & Ki llmrn Co. 

lloo1·N• F'ol,IiuA· \ "" e stihnlP. 
National Pneumatic Co. 

Doors, Ste .. 1 Hollin;.:;. 
Kinnear illfg. Co. 

))001·s, 'I' ra11. 
Ed ll' a rds Co., The 0 . :'II. 

))raft Hi;.;·;.;·i11;.:;. (St•c., ('111111-
lers, (.'ar,) 

l)1•ills,. rr.,nc.•k. 
America n Stee l l\: \\"ire Co. 
E lectri c 8erv ii·t· ~npp lil•s Co . 
Long Co., E. G. 
Nile:-: •ll e111 ent P ond Co. 
( llli o Brass Cu. 

n.-,· .. ,·s, Sand. 
EIPetri1· ~e ryi ce ~npplies Co. 
1/,clniekPr :-,upply Co., \\' , A. 

lGuJ.:;in,•c•rs .. ('ousnltiu;.:;,. ( ' 011-
trnctinJ,:; un,I o,,._..1•ating;. 

. \rchl,o ld-Bra<ly l'o. 
Arno!,! Co., The. 
Bt•PIPr, ,John A . 
Burch, Edw. P. 
ByllP~ i,,Y & Cu., ll . ..'II. 
F'ord, Ba(•on & Davi:,; . 
Hunt & Co., Robert W. 
Jaekson , D. C. & Wm. B. 
L i tt !", Inc , Art !Jur P. 
]l;pill'r, Ri ch & Co. 
Hi d ll'Y, All.Jert S. 
~a ncler~on l~ Porter. 
:-,an.:ent & Lundy. 
~cofield Engineering Co. 
~tephenson ~ons & Co .. S. 
~tonp & ,Yellster Eng'g Curp . 
White 1'011, pani f's, '£he .T . G. 
"~rn ,<hnnn:,we & Dnvid).on, Jn r. 

l ◄~ 11~inps,. G ns nncl Oil. 
"'••stingl.Jouse Elec. & ;11. Co. 

~nJ;:;ines, ~teu111. 
,vesti nghouse E!Pc. & 111. Co. 

~xteusion 1•1:1 t for111 'r rn 1• 
Doors. 

Edwards Co., In,·, The 0. 111. 

J,'a r.. Boxes. 
Rrill Co., The ,T. G. 
C le,·cland Fare Bnx Co. 
Interna ti on al Tt egister Co.. 'l'be. 
Johnson Fare Box Co. 
Ohmer Far<' R egister Co. 

Ft•nees, "\V,n·en "\Virr an,l 
l i~enee J>osts. 

American Steel & Wire Co . 
Page Woven ·wire F ence Co. 

Penders a 11d "\Vh .... I Gnar,ls. 
Rrill Co .. The J. G. 
Cle,·eland Fare Box Co. 
Consolidated Car Fenrle r Co . 
E lectric Sc,ryice Sup1,lies Co. 
Horne Mfg. Co. 
Sta r nrass W o rks. 
Trolley Supply Co. 

Fihre an,1 Filn-.. 'l'nhinJ:;. 
Diamond State Fibre Co . 
.Tohns-Mam·ill e Co. , H. W. 
Wes ting ho u< e E lec. & M. Co. 

Fihr .. lnsnlation , 
National R y. A ppli:rnee Co. 

Fiel,I Coils. (See Coils.) 
Fi ltPrs, "\Va t .. r. 

Scaife & Sons Co., Wm. B. 
F ire Extin;:;nishini:; Ap1m­

ratns. 
.Tohns .;',Ianville Co., H. ,v. 
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II 
WHAT AND WHERE TO BUY 

II 
l◄,,irP-l 1 1•ooting )lnteri:tl. 

Johns -i\Ia uville Co., II. W . 

li' Jooring,. Co1111»ositiou. 
A11wriean Mason ~afPty T. Co . 
.T ohns· ..'llauvill e Co. , H . " '· 

l◄'u1•gi11gs. 
Columbia 111. W . & ..'II. I. Co. 
Eun·ka Co. 
~ta ,ulard Stee l " 'orks Co. 

I,'nt·11iture, l'lletal Offiee. 
E,l ll'a r<l s Co., lne. , T he 0. 111 . 

J ◄'• nses nnd J? n..,.P I-loxes. 
Chieago Fuse Mfi;. Co . 
Co l11111I ,ia ~I. \V . & :'II. I. Co. 
D & \Y Fuse Co. 
ll :11 1111, A. F . 
nenera l Ele~trk Co. 
. Tohns.;\fanYill <' Co., II. " '· 
W estingl.Jouse Elec. & 111. Co. 

Fuses, n .. fil In hi ... 
Columl.Jia 111. W . & ;\l , 1. Co. 
l~<·onorny Fuse & :\If~. Co. 
GPnera l Elec tric t' o. 
H o rne ..'l!fg. Co. 

Gai:,· .. s, Oil n 11 ,I "\Va ter. 
Ohi o Brass Co. 

Gaskets. 
Diawon,I State F i !Jre Co . 
Johns -:'llanville Co ., H . \\', 
P o wer ~pec ia lty Co. 

Gas-l~let_•tric Cur:-.. 
l;Pnernl E lectri c Co . 

c;as Pro,Iueers. 
,Ye!-.ti ng house Elc·c. & \I. ( ◄ o, 

Gatc•s. Car. 
Brill Co .. T!Je .T . n. 
Jewett Ca r Co. 

c;,.ar nianks. 
CarnegiP S t Pel Co. 
Diamant] ~tate Fil ,rr- ('o. 
~tandard St<'el Wks. Cu. 

Gen1• Cnsc.•s. 
Co lu mbia :'II ,v. & :11. I. f'o. 
Bleetric ~erviee- ~n pp li 1-•~ Co. 
K e l'seh1wr Co .. In<'., \V . H . 
Nationa l H,v . Applian C'P Co. 
WE'stinghouse E IPf', S, ill. l'o. 

GPnrs aud I 1 i11ious. 
BPmi s Ca r T 111 c-k ( ' o 
Columbia ill. " '· .~ .\I. I. t 'o, 
Diamond State Fihre Co. 
Electri<' 8Prvic ·P ~nppliPs Co. 
r:en0ral E!Pet r ic Co. 
Kersc h11Pr Co., Jue ., W . 1:. 
Long Co .. E . G. 
:'sational Hr . Anr,Ii,111ce Co. 
:-Suttall Cn .. n. D. 

(~c•nerati11;.:; ~ets. G us-EIPt.•­
trit•. 

Gent>rn l E le(·tric Co . 

GPnPrutors. 
Dick, K Pr r ,\: Co. 
r:ennal E leetric Co. 
\Ye:-.t ingh1 n~ e EIPP. & :\I. ( ·o. 

f;oi, ~-s . ( St"f"' Hells a 11d 
Gongs.) 

(i••:1nhiltc•. 
Dixon C r n(•illlP Co., Jo ... 1•ph. 
:'IIon:an Crndbl<' Co. 

«~,·nte:-.. C hui u . 
G ree n E ng ► g Co. 

Grt.•ns .. s. (Sec., Lnhriennts.) 

G riucle1·N and Griudin,.:: Sn1•-
11liPs, 

neneral E lPf"t ri c Co. 
Railway Traek-work l'o. 

Grindin ,:; lllot.•l.:s & "\V1t .... 1s. 
:--: o rton Co. 

G uards, CattI ... 
America n B ridge Co. 

Gn:irds,. 'l'rolley. 
E!PPtrie SPrvice Supplies Co. 
Ohio Rrass Co. 

H11r11", Trone,-. 
Anderson ..'II. Co .. A. & J. :M. 
Bayonet Trolley Harp Co. 
EIPc tri c Se rvice Supplies Co. 
Hensley Troll ey & l\Ifg. Co. 
:'llore- .Tones nrass & l\1. Co. 
Nutta ll Co .. H. D. 
Stnr Brai:.s ,Yo rk -:-.:. 

11 .. adli;.:;hts. 
E!Petric Seryice Supplies Co. 
General E IPr trk Co. 
Long Co., :K G. 
Ohio Brass Co. 
St. Louis Car Co. 
Trolley Supply Co. 
W estingbouse E lec. & l\I. Co. 

Hea,lli 11inJ:;s. 
Kerschner Co., Inc., W . R, 
KeyPs Products Co. 
Pantasote Co., 'l'h e . 

llc.•nters~ Cnr,. l~)pt_•fri<-•. 
Con :o;o li<lnte<l Ca r•l-f l'ating- C'.o . 
Go](] Ca r H eati ng & Lighting Co. 
Smith ll ea ter Co., l'e t e r. 

II eate rs, Car, llot Air a 1111 
"\Vater. 

Cooper ll ea t er Co. 
Smi th Il eater Co., Petur. 

llt•at .. rs , Cnr, ~toYe. 
l~lf'('tl'ie ~ e rvin• Supplil•s Co. 
Smith IkatE'r Co., Peter. 

lloists and Lifts. 
Columbia ;\I, \\'. & ..'II. I. Co. 
IJnff ~Ia n ufnc·t nring Co. 
Fo r ,J Chain B lock & lllfg. Co. 
:--:iles-Bement -P oml Co. 
Yale ,\: Towne ..'\Ifg. Co. 

Hose llri,lµ;es. 
Ohio Brass Co. 

llo:-se, P11en1nnth_• "-~ J?' i1•p. 
Johns-Manville> Cu . , H. W. 

11,·drnnlit.• ~ln<-hi11 .. .-~-. 
Ni les-llement -l'oml Co. 
Watso n-S tillman Co. 

}I ,·,I roJ:;ron II d "· 
H orne l\Ifg . Co . 

I ns,,..,,•tion. 
Elec ' I T e~t iug- Lalio rn to ri P~. 
II nnt & Cu. , Hobel't \\'. 

I 11strnu1p11ts,. :JleasurinA·• 
'r..,stin~ und Het_•ordin;.;;. 

Genera l Elt:-l·tric Co. 
Juhns-l\Ia nville Co .. H . ,v. 
~angnmo E lect ri c Co. 
\Vc>stinghouse Elec . & 111. Co. 
Wes ton E lec' l Ins trument Co . 

Insulatiu;.:; Cloths, Pap .. r 
and 'ru,,e. 

Anc l.Jor W ebbing Co. 
Diamond State l?\bre Co. 
f:enera l E lect ri c Co. 
llope W Pbbing Co. 
J ohns- ManvillP Co., H. W . 
~IN·l.Jankal Hubber Co. 
:'llif'a Insulato r Co. 
I lk onit e Co. 
l'ackal'II E leet ric Co. 
Standard Paint Co. 
Standa rd Underground Cable Co . 
~tandard Wown Fabric Co. 
Wes tinghouse E lec. & 111. Co. 

l11sulatio11. (S .. e nlso Paints.) 
AnclPr~on l\I. Co., A. & J. 111. 
Diamond State F ibre Co. 
mectric Service Supplies Co. 
Genera l E !Pctric Co. 
Holden & White Inc. 
Johns-1\Ianville Co., H. W . 
:'llechaniea l Hubber Co. 
Okonite Co. 
Wes tinghouse E IPc. & :\1. Co. 

Ins11lators. p, .... nlso Line 
.'Uaterinl.) 

Ande r son 1\1. Co., ,\. & J . ..'IL 
Creaghead Engrg. Co. 
flrew g Jec. & :'llfg. Co. 
Ele•·tl' ie Hy. Equipment Co. 
Elec·tric :'\ervi<-e Supplies Co. 
Cencra l E leet r ic Co. 
Johns-1\Ianville f'u. , II. W. 
:'IIaca ll en Co . 
Ohio Brass Co. 
" 'es tinghouse E lec. & 111. Co. 
" ' l.Jit e E l1•0. Su]lpl y Co., 'I'. C. 

lnsnlntor Pins. 
Hubbard & Co . 

Insnrau t_•e .. Fire. 
l\Iarsh & ;\IPLennan. 

ln Yentions, Be,·eloped :11111 
P .. rfe<-te,I. 

P eters & Co., G. D. 
Ja••ks. ( See n lso Crn 11 .. s. 

Hoists and Lifts.) 
nrill Co .. The J . G. 
Buckeye Jack l\Ifg. Co. 
Columbia 111. W. Ix. ill. I. Co. 
DutT l\Ianufacturing Co. 
Nat iona l Ily .. \ppliance Co. 
Watson-Stillman Co. 

Joint s , Hnil. 
Atlantic W ehling Co. 
CarnPgie Stee l Co. 
Rai l J oint f'o., T h e. 
Zelnicker Supply Co., W . A. 

.Journal Hox .. s. 
Rc•mis Car Truck Co, 
Brill Co., 'l' !Je J . G. 
Gurney Rall P.Parin~ Co. 
H ess-R rii.:ht illfg. Co. 
Long Co .. K G. 
Hnilvrny Holler Bearing Co. 

. Jnnetion Iloxes. 
J ohns- ..'\IanvillP Co., H. " '· 
Stan<ln rd Underground Cable Co. 

r .. n horn tori es. 
E lec 'I T e~ting- Laboratories. 
Little, Inc .. ,\rtbur D. 

La111p G1111rds an,I Fixtures. I 
Anderson 111. Co., A. & J. M. 
E leet ri r Servi(>e Supplies Co. 
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( ~ent>rnl EIE~<·trie Co. 
Westinghouse J-:lc•r. ,'< :\I. Co. 

Lan111s, Ar<• au,I l11t•a111les-
<- .. 11t. 

Anderson ;\I. Co ., A. & J . ..'II. 
C:Pneral E leetric Co. 
Wes tingl.Jouse Elec. & l\I. Co. 

La111ps, Sii:;nal and J\lnrker. 
Ohio Brass Co . 

l,11 thes, Car \VhPPI. 
Niles-B em ent -l'ond Co . 

Li:.:-htin:.:- HPJ:;nlntnrs, Cur. 
IIolden & White, Inc. 

Li.~htnini:,· Prott•t.•tion. 
Anderson l\I, Co ., A. & J. l\I. 
Electric Scnic0 ~npplies Co. 
n ene ra l E lec tri c Co. 
Ilorn e I\l fg. Co. 
Ohio Bra ss Co. 
"

7

est i11g hot1H"e I◄~ IPt•. & ~I. f 'o . 

I.in.. ~lnt .. ,· inl. «s.... also 
llrnekets. lnsnlators, 
"\Vires, et••·• 

Ander s< •n ;\]. Co .. ,\ , & J. 111. 
Archbolcl•Rrn<ly Co. 
f'.o lnmbia 111. \\' . & :'II. I. Co . 
Creaghead F. ngrg. Co. 
ninnioncl State Fibre Co . 
Tli<-k. K ,•rr & Co . 
llrew E lec. & l\Ifg. Co. 
E ledrie Hy. Equipment Co. 
E 1Pl't ri c ~e1·,·h-c ~nnnlie:-. Co. 
gttrPkn ro. 
nPneral I~Iectri c Co. 
B ohlen ,'< ,vhite, lne. 
Hnliba nl & Co . 
,Jnhns .\Iain·ill e Co., II W . 
~r,wall en Co . 
;\lorp- .l o1ws Brass & 111. Co. 
( lllio Brnsfi Co. 
Westinghous e EIPc. & al. Co. 
White Elee. Supply Co., T. C. 

l,oekers, llletal. 
Edwards Co .. Inc., The 0. 111 . 

Loel,s. 
Ya le & Towne ;\Ifg . Co. 

Loeo1noti,·es, EI .. ,•trh•. 
Raldwin Lrn ·omotiY0 "'nrks . 
Brill f'o .. The J. r:. 
r:enernl lclectri c Co. 
W Pst ini.:house E lec. & ..'II. Co. 

Luhrieauts, Oil and f.reaMe, 
RornP, Scr,vmser Co. 
Dearborn Chemical Co. 
Dixon Crucible Co.. Jos. 

lJUinher. (SPe J•oles, 'l'ies, 
Posts, ete.) 

llfaehine Work. 
Columbia 111. W. & 111. I. Co. 
H o rne Mfg. Co. 

J\lnehine Tools. 
Colnmhia 111 . W. & M. I. Co. 
Niles-Bement -Pond Co. 
Watson -Stillman Co . 

l'llanµ;unese Parts. 
Bemis Car Trur k Co. 

~la ts. 
J ohns-:'IIanville f'o., H . W . 

~lete1°s, Car, '\V-,tthonr. 
Sangamo Electric Co. 

:iHeters. (Sre T11s(I•11111 .. 11ts.) 
)lien. 

Drew Elec. & Mfg. Co. 
Long Co., E. G. 
:'llacall en Co, 

\Jn.to1•n1en's SeutN. 
ElPctri<' Service Supplies Co. 
W ood Co ., C. N. 

~lotor Gen .. ratnr, nondinJ:; 
and w .. 111i11:.:-. 

Lincoln Bonding Co. 
~lotors i1111l Gen .. rators Sets. 

General Electl'ic Co . 
."llotors, Elec•tric•. 

Br. W es tin~bou se E. & M. Co. 
Di<"l,. Kerr & Co. 
Ge neral Electrfr Co. 
Westinghou se E!Pc. & ill. Co. 

:\'nts nnd nous. 
Bemis Car Trn<'k Co. 
Columbia 111. W. & 111. I .. Co. 
Hubbard & Co. 
Long Co .. E. G. 
Xa tional R :v. Appliance Co. 
Roller Lock Nut Co. 

Oils. (S .. e Luhrit•nuts,) 
o,·erbea,1 Eciuipn1ent. (l-ee 

Line Jllaterial,) 
ox,·- -'"eetyl .. n... ( See CuttinJ:; 

A llJl:t ratn!il, ox,·-Aeet-
yl .. ne.) 

Pucl.:inJ:;, 
Dia mond State Fibre Co. 
Electric Servi ce Supplies Co . 
Horne Mfg. Co, 
.Tohns -l\Ianville Co. , H. W . 
ll!eclianical Rubber Co . 
Power Specialty Co . 

J•ueli:ing Rin~s. 
Johns-Manville Co., H . W. 

Paints lllHl Yarnishes. (ln-
snlating.) 

General Electric Co. 
Holden & White, Jnr. 
Johns-l\Ianville Co., H. W. 
Long Co., E. G. 
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The Standard Paving Pitch 

N OT every pitch is suitabl e for paving . 
Roofing-pitch, for example, would not 
do at all, although it looks much the same 

and contractors sometimes attempt to use it, on 
the theory that it is the same thing. 
A good paving-pitch will last as long as the 
pavement- that is to say, twenty or thirty years 
-and at the end of that time it will be exactly 
as good as new and fit to use once more in a new 
pavement if it were worth whil e to take it off 
the old blocks. 
The Barrett Company has been manufacturing 
Paving Pitch for something like forty years. 
\Ve can photograph almost any old pitch-filled 
pavement and be fairly ce rtain that when we 
look it up we will find that the pitch in the joints 
is a Barrett product of a generation ago . 
Contractors who use Barrett 's P aving P itch know 
that it does not bubbl e and boil oYer in th e kettl e. 
That m eans that it is free from water and the 
lighter oils. They li nd that it holds its heat well 
and is easily handl ed by unskilled labor. They fi nd 
that when hot it is just the right consistency t o 
fl ow eas ily into th e j oints and fo rm a waterp roof 
seal. without, on the other hand, be ing so liquid 
tha t it runs th ro ugh to the gutter s. 

... ~ : ' ,. : .... •--~ . ~.s_::, 

In short, they !i nd tha t Barrett 's Paving Pitch is 
made espec ia ll y fo r their u se with a ll their practical 
difficul ties in mind. 
The municipal enginee r who spec ifies Barrett's Pa\·­
ing P itch knows that he can identi fy the goods by 
the label on th e j ob. H e knows that he is gett ing 
a standar d product with fo rty year s of experience 
to back it up; he knows that it is the same materi al 
that has made good in lot s of other pavements which 
he knows of elsewher e. 
ln pr eferring pitch to cement or sand, the munici­
pal eng inee r knows that he will get a pavement 
where eve ry join t is an c.rp a11 sio11-joi11t; a pavement 
in whi ch cracks, br eaks. blow-outs a r e unknown and 
imposs ible; a pavement tha t will not expand and 
thrust th e curbing out of lin e or damage t racks or 
manh oles; a pavement , in shor t, that will always be 
a credit to his management. 
Th e standa rd p itch is Barrett' s Paving P itch. Look 
fo r the label on the ba rrels, 

Boo!dets 0 11 req uest. A ddress our neares t offi ce. 

Th~~ Company 
::-.ew Yori, Ch icae:o Philadel phi a Boston :',t. Louis 
CleYela n<l Ci nc in nati P it tsburgh Detroit B irmingham 
K ansas Cit~· ~linneapolis Naslw ill e Salt Lake Cit~· :-;eatt le Peoria 
THE P,\ 'l' J•:n.-.;o,~ ;\JA:\C F,.\ C''.fURI1"G co. , Lim i ter!: .:\I ontrt>nl Toronto 
,Yinn ipeg Yan<·onY e r ~t . ,John , N. B. Halifax , X. :,-i, ~,v,lney , ~-~ -

H11 11 b11 ry, P a. Rriek pr11:r111e11 t lair] in 1 Sfl l and fi lled wi t h Barr ett's J•avi.110 Pitc h . T he s tree t car tracks w~1·e laid som e fim r 
th ereafter 11'i.t h11 11 t in j ury lo the 1u11' 1·111 ,· 11 t, 
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Mica I nsul:itor Co. 
P ackard E lectric Co. 
Stanclanl Paint Co. 

Pnint !< nutl Ynrn i !< h e "• 
s erYnth·e .> 

D ixon Crucible Co ., Jos . 
J obns-)la nville Co ., H . W. 
Long Co.. E. G. 
Xational Ry . Appliance Co . 
::i t an clnrd Paint C-0 . 

....... _ 11 WHAT AND WHERE TO BUY II 
P aint s a1ul Y arni,<11es f ol" 

"\Vo otl \\·ork. 
Xationnl Railwa)· Applia nce Co . 

r a,·in,::; Brick. 1Fille1• 1111<1 
S t1•e t e her.1 

Nelsonvi lle B rick Co. 
P nYiug 31a t erinl. 

Ameri can B. S . & Fdy. Co . 
Barre t t Co .. T he . 
Ne)s,,nv ille B r ic- Ii: Co. 

r ,"·ing Piieh. 
Barret t Co., The. 

Piekn11 s . (Trolle,· . "\Vire.) 
E lect r ic Ser vice Supplies Co . 
Ohio B ra ss Co. 

Pinion Pnll e r s. 
Co lumbia l\I. W . & 111. 1. Co. 
E lect ric Se rv ice Supplies Co. 
General E lect r ic Co. 
Wood Co., C. N . 

Pinion s . ( See Ge:1rs .) 
Pius. Ca se Har<len e <l, "\V oocl 

nntl lrou. 
Bemis Ca r T rue!, C-0 . 
E lec tric Ser vice Supplies Co. 
L ong Co. ~ E. G . 
Oh io Brass Co . 

P i11e . 
Nat iona l Tube Co. 

Pi1•e F ittin g><. 
l\ationa l Tube Co. 
Power Specia lty Co. 
S tandard Steel Works Co. 
Watson-St illman Co . 

r ol es. ) l e tnl S tre e t. 
Bates Expanded ~tcPI Truss c ... 
E lec tric R y. Equipment Co. 
H uLbnrd & Co. 
Na tiona l Railway .\pp lia nc-e Co. 
Nn t ionnl 'Tube Co. 

Pole S l e e,·es . 
D rew Elec. & .Mfg. Co . 

roles . 'l'ies. Po"t ", Pil i ng 
an,1 L11n1h e r. 

if~,~;fc./B~i;•. ~~ - J. 
Pa;:e & Hil l Co. 
Va len t ine-Cla rk Co. 

l'ole>< nutl 'I'i e><, Tre11tetl. 
L inds ley Bros. Co. 
P age & Hill Co . 
Va lentine-Cla r k Co. 

l'ole,. , 'l '1·olley. 
Anderson 111. Cu., A . & .T. :II. 
Ba yunet T rolle)· lla rp C~•­
Columbia 111. " '· & :II. l. Co. 
E lec tri c Ser vice Sup plies Co . 
Long Co. , E. G. 
Nat iona l T ube Co. 
Nu ttall Co ., R . D . 

P ol e R e hi f o,-e ing. 
Hubbard & Cc. . 

r ot11 e n<ls . 
Okoni t e C-0. 

l' o \\·er SaYin g De,·i ee><. 
Arthu r P ower -~a vin;: Hecorder 

rres>< u re R e~ulnt o r ><. 
Gener nl E lec tric Co . 
Ohio Br,u,s Co. 

1'um 11s. 
\Ya t~on-S tillman Co . 

r nnc h c s, Ticl.: e t. 

Co. I 

Ameri can Ra ilway Supply Co. 
Bonney-Vehsla~e Tool Co. 
Interno tiona l ltPg is ter Co., Th<' . 
Wood Co ., C. N. 
W oodma n )Ifg. & Su pply f'o . , R . 

P nnell in~ l\ln e h i n e r .,-. 
Wa tson-~ t illma n Cu. 

Purifi e r s, Fee tl ,v:, ter. 
::ica if e & Sons Cu., Wm . B. 

Itnil Grilulers. «See 
Grinde r s . ) 

Itnils. It e 1ayin g . 
Zelnicker Supply Co., W . A. 

U:1il "\Vel11iu;:;. (S ee "\Vel 1l­
ing Proc e s se s :u ul A 1•1•a­
ra tn s.) 

Itnttan. 
Brill Co., The J. G. 
E lectric Ser vice Supp lies Co. 
Hale & K i lburn Co. 
J ewett Ca r Co. 
St. Louis Car Co. 

Recorders, ro.....- e r S a Yi n ;:; . 
Arthur Power-Saving R ecorder Co. 

Regist e r" an(l Fittings. 
Bonha m R ecorder Co. 
Brill Co., The J . G . 
E lectri c Ser vice Supplies Co. 
International Regist er Co. , The. 
Long Co .. E. G. 
Obme r F a re Regist er Co. 
Rooke Aut omatic R egis ter Co. 

R e lnforeiug Concrete. 
Anwric·an St eel ,\: " ' ire Co. 

H e1111 ir Sho11 A1111lia11e e !il, 
«see a1"o Coil B:11ulini.:­
a11d "\Viuding l\lael1ines .) 

C-0 lumbla 111. W. & M. I. Co. 
E lec tric Service Supp lies Co. 

H e 11air "\Vork. (See ahio 
Coils, A1.·,11atnre and 
l<'iehl.) 

Cleve land Arma ture \Vorks . 
Coil ?.Ifg. & R epai r Co . 
Columbia lll. \\" . & 111. I. Co. 
Genera l E lectric Co. 
Indepe ndent Lamp & W. Co. 
Wes tinghouse E lec. & l\l. Co. 

H e 11lnce r,., Car. 
Columbia 111. W. & M. I. Co. 
I~lcctr ie Serv ice Supplies Co. 

H e ,.i><tn1u•e, G,·icl. 
Co lumbin l\I. W . & 111. I. Co. 
E llcon Co . 

H e sistnuee, "\Vire anti Tube . 
G<.' nernl E lec trl<' Co. 
West inghouse E lec. & M. Co. 

R e trieve rs, 'I'ro11 e -,-. «s e e 
Catc h e rs an<l It e trie,·ers, 
Troll e ) ·.) 

Rh e nst:its. 
Ellcon Cn . 
C: en .. 1·n I E leerrlc Co. 
:\ lieu Insula tor Co. 
Wes tinghouse E l<'c . & :\I. Co. 

Hoofi111-1,·, Bnil,ling. 
Barre tt C-0 .• T he 
.l oh ns-Man, ill,- C<>. , H. \\'. 
i'-t a nda rd Paint Co. 

Hoofing, Car. 
:Johns-l\ lanville Co .. H . W . 
Keyes Product s Co. 
J'n ntasot e Co. , T he. 

H11hher S )let•ialties of nil 
li:incl s. 

:\IPl·lwni cal Rubbe r Co. 

Sa ,111 HJa,.ts. 
Nationa l H.v. Appliance Co. 

Snntlers, Tra e k . 
Brill Co .. The ,1. G . 
ClPveland Fa r..- Hox Co. 
f'ol nmhin :\I. \V . & :II. I. Co. 
F:!Prtrk Snyice S1q1plies Co. 
l-l ol rl r-n & \\'b it e , I nc. 
Horne lll fg . f'-0 . 
.1 .. wett Car Co . 
Ohio Ilra:<s Co . 
S t . L , nis Ca r Co.-

Sa s h Ua]n11ce 11 . 
E dwards Co. , I nc . . T he 0. :II. 

Sn !< h Fixture s, Car. 
Brill Co .. Th e J . G 
E dwards Co., I nc. , The 0 . l\I. 

Sash, iU e tnl , Cnr "\V indon·s. 
E d,rnrds Co ., I nc .. The 0. 111. 
H ale & Kilburn Co . 

St.•nl e s, "\Ve il-l,"ht><, TinJance s 
an,I Uy11a1110111et e r"'. 

Ho rne l\I fg. Co. 

Seating l\lntc l"ial. ( S ee al><o 
Hattan.I 

Brill Co., T he ,T. G . 
Du Pon t F ahrikoid Co . 
P antaso te Co., T b>' . 

S e n ts, Car. 
Brill Co .. The ,T. G . 
lla le ,I: Kilburn Co. 
J ewe t t (;a r Co. 
P eters & Co. , Ci. D. 
St. Louis Car Co. 

St>eon tl-H:i tHl E qni IHnent . 
1sc•e al><o ,,ages 82. 8~.) 

Archer & Baldwin . 
K Prschner Co. , I nc., " ' · R. 
J\lncGovern & Co. 

Sh n tle Rol1er><. 
H a rtshorn Co. , St ewa r t. 

S hades , Yestihule. 
Brill Co . . The J . G . 
E lect r ic Se rvice Supplies Co . 

Shove l s . 
H ubbard & Co. 

S ignals, Cnr S tartin;:; . 
l°-Onso lida t Pd Car -H eat ing Co. 
Nat ional Pneumatic Co. 

S ignals, Hi;:;hn·n,- C russing. 
l~lec t ric Ser vice Supplles Co. 
Simmen Au to. Ry. Signa l Co. 
U. S. E lec tric Signal C-0 . 

Sign a l s , ·sten1s, Block. 
E lec t r ic Service Supplies Co. 
F ed eral Signa l Co. 
Simmen Auto R y . Signa l Co. 
Un ion Switch & Signa l Co. 
U. S. E lect ric Signa l Co. 
Wood Co., C. N. 

Sla,•t.;: Ad;iu><ters. (See 
111•:il"' Adjusters.) 

i'il e <>t l..Vhee1" lllHl Cutters. 
Anderson lll. Co ., A. & J. 111. 
Bayo net 'l'rolle.v H a rp Co. 
l\nnney-, -ehs lag-e Too l Co . 
Co lumhl :1 111. \\" . & 111. I . Co. 
Drew E l<'c . & :ll fg- . Co. 
Holden & Whit<', Inc. 
More-J ones Brass & 111. , Co. 
Nutta ll Co., H. D. 

S 11 0 \\·-r10"·"• n e 1novers, 
S"·e e 11e1·s, ett.•. 

Brill Co., T h<' J. G . 
<.-0lumbia 111. W . & :II. I . Co. 
Conso lidn t ecl Ca r Fender Co. 

Soltlerin~· and Drn:dni.:- A1•-
1u1.ratus. /See "\Vehli11g 
l'l"OC. & ApJI.) . 

S 11 ee 1J l1ulicatol's. 
.l ohns-ll·l ll nvill e Co. , H . \\'. 
W '"_•d Co., C. ~ -
\\"cH,dman l\Iri; . & f-upply Co., R. 

S11ike s. 
.\meri can StePI & " ' ire Co . 

"S11lieing Co1111ro1111tl><. 
J olrus -?.Iatn-ille Co . , H . W . 
~l eclr:ini c-a l Rubbe r Co . 
S ta nda rd Wov<'n Fabric Co. 
Westi nghouse E lf'r . & :II. Co. 

S Jll~1~
1:.~[l:1:~.~rco,:~:~tors.) I 

S1t ri ngs, Car ~~ rrrucl,. 
Amer ican Stee l Foundries . 
Ameri ca n Steel & \\'ire Co . 
Bemis Car 'rr u<'k Co. 
B r ill Co., T he J . G. 
Long Co. , E. G. 
Standa rd St e<>l \Yo rks Co. 
' l'aylo r E lec . Track Co. 
Un ion Sprin g & J\l f:i . Co. 

S11 r inkle r,., Tr:u•I, and Road. 
B rill Co., the J . G. 
St. Louis Car Co . 

§ t e J)'- , ca,·. 
America n 1'.·Ia~o n ~- ~r . Co. 
Universa l Sa fety T read Co. 

S t o l.: c rs. Jleehauical. 
Babcock & \Yi lcox Co. 
(freen Engrg . Co. 
l\lmph _v I ron \Vorks . 
\\"<:st in:.:honse E ler . & ~I. Co . 

S tor:01-1,·<> Batterie,., «See 
llatt e 1·ies, S to1·a:.:-e.1 

St1·a1)s. Car, S nuitar-,·. 
ll olden & White, Inc. 
r:nilwa y I mproyement Co . 

S t r n e tn r al Iron . ( See al s o 
Bridges .) 

S uh-Stfflions. 
Delta S ta r g Jcctr ic Co. 

Su )'e rll <•at e r,.. 
Hnlt<·ock & "'••;Jl eox. 
P o wer ~1wcia lty Co. 

~,,·e e1•el"tioi , Sno,,·. ( ~ e , ... ~no,,·-
P lo,,·~. s,,·e eJ•ertii. :t ntl 
llroo1n,-.) 

S w it<• h >< t:11111><. 
K illry F rog & ~w it<-11 Co . 
Hn. mapo I ron \Yo rl, s . 

S \\·ite h e s , Track. «s e e 
'l' l'uc l.: , St)eeial "\Vorl.:.) 

Sw it c l, e,- nnd S"·itelthoarcls. 
A nderson 111. Co ., A. & ,1. M. 
Cutter E lectrica l & lllfg. Co . 
De lta Stnr E lec t ric- Co. 
E lectric Ser vice Su pplies Co. 
General Electric Co. 
U. s. F.lect ric Signal Co. 
Wes t inghouse E lec. & 111. Co. 

'F :t 111p e r~. Tie-. 
I ngerso ll-Ra nd Co. 

•ra11cs & Cloth. (See lnsn­
l a ting Clotl1s, Paper and 
'l'ape.) 

Tele J)hones a 11 cl Parts. 
E l<-ct ric Service Supplies Co. 

T e r111i11als . 
F ra nke l Connec tor C-0. 

T er,nina l Cables. 
St :rnda rd Unoergro und Cable Co. 

T esting Clips. 
F rankel Connec tor Co. 

T e,. ting, Con,mercinl and 
E lec trical. 

E lectrica l Testing Laboratories. 
Hunt & Co. , Robert W . 

Te,.ti ng Instrnn,ents. (See 
1 n st rn 111ents, Electrical, 
lUe n s nring, Testing.) 
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Ther1no !!l tnt ... 
Consolidated Car-H eating Co. 
Go ld Cur H ea ting & Lighting Co. 
Ra ilway U tility Co. 
Smith H ea t er Co. , P e t er . 

'l'ieket Boxe,-. 
l\Iacdonald Ticket & Ticke t Box Co, 

Ticket ChoJ)11ers n 1111 De­
stroyers. 

E lectric Service Supplies Co. 
P at ten Co ., P a ul 15 . 

'l'icketi,; ancl 'I'rnnsfers, 
American Ra ilway Supply Co. 

Ties nn,1 Tie Ro<ls, Steel. 
America n Bridge Co. 
Ca rnegie St eel Co. 
Internationa l Steel Tie Co. 

'l'ies, "\Vootl. 
'I'ies, etc.) 

(See Poles, 

'l'ools, 'l'rnek nntl lUh1cel-
laneons. 

American Steel & Wire Co. 
Columb ia l\I. W . & M . I. Cu. 
E lectric Service Supplies Co. 
J obns-i\Ianv ille Co ., H. W. 
Klein & Suns, 111. 
Ra ilway '!"rack -work Co. 

Torche,., Acetylene. (See 
Cutting AJ)J)Urutns, Oxy­
Aeetylene.) 

To,vers nnd 'I'rnnsn,ission 
Strnctnres. 

American B ridge Co. 
Archbold-Bra dy Co. 
Bates E xpanded Stee l Truss Co. 
D elta Sta r Elec tri c Co . 
Westinghouse Elec. & 111. Co. 

'l'o"·er "\Vagons and Anto­
'l'rneks . 

l\IcCarde ll & Co. , J . R . 

Track, S11eeial Work. 
American Frog & Switch Co. 
Cle,·e land Frog & Crossing Co. 
Columbia 111. W . & 111. I. Co. 
Kilby Frog & Switch Co. 
:s;ew Yor k S. & Cross Co. 
Ra mapo Iron \Yorks . 

Transfers. (See Tickets.) 

Transfer Js,.ning lUnehines. 
Ul1111er F a re R <>gis t er Co. 

Trans fer Tables. 
American Bridge Co. 
Archbold-Brady Co. 

'l'ra 11sfor111ers. 
General Electric Co. 
Pa ckard E lectri c Co . 
\\"es tinghouse El ec. & M. Co. 

Tre n,1,., Safety, Stnir Car 
Ste1,. 

America n Mason Safety T read Co . 
l' ni versa l Safety Tread Co. 

Trolley Bases. 
Andl'l"SOll 111. Co. , A. & J . i\I. 
E lec tric Service Suppli es Co. 
General E lectric Co. 
H olden & White, Inc . 
H orne Mfg. Co. 
More-J ones Brass & l\1. Co. 
Xutta ll Co ., R. D. 
Ohio Brass Co. 
T rolley Supply Co . 

Trol1e;i- Bases, Retrieving. 
Holden & White , Inc . 

Trolley Shoes. 
Ho lden & White, Inc. 

Trolleys nn,1 Trolley S)·><­
ten1s. 

F ord Cha in Block & l\Ifg. Co. 

Truel.::s. Car. 
American S teel F ounclri e~. 
Ba ldwin Locomotive Works . 
Bemis Car Truck Co. 
Brill Co., T he J . G . 
Long Co., E . G . 
St . Louis Car Co. 
Taylor E lec . Truck Co . 

Tnhing, Steel. 
Na tional T ube Co. 

Turbines, Stenn,. 
General E lec tric Co. 
Westinghouse Elec. & i\l. Co. 

Tnrnstiles. 
P erey l\ffg . Co., Inc. 

Union Couplings. 
~ a tional Tube Co. 

Valves. 
National Tube Co. 
Ohio Brass Co. 

Varnishes . (See Paints, etc.) 

Ventilators, Car. 
Brill Co., The J. G. 
Globe Ventilator Co. 
H olden & White , Inc. 
Ra ilway Utility Co. 
St. Louis Car Co. 

Volt iUeter. 
ments.) 

Washers. 

(See lnstrn-

Bound Brook Oil-less Bearing Co . 
Diamond State Fibre Co. 
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The On-Time 
Advertiser 

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

The Last-Hour 
Advertiser 

whose copy and cuts come in at 
the last minute or even later, gets 
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 physic.ally impossible to do as 
well for him as for the advertiser 
whose instructions come in well 
before the last hour. 

Get Your Copy and Cuts 
in Early 

Do this, not on our account, but 
for the sake of your own adver­
tising. We want to serve all ad­
vertisers 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 han-. 
died normally. 

A fter 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 

Tonda 
During a marriage among the Tottiyans of 

the Tamil country a red ram without blemish 
is sacrificed. 

It is first sprinkled with water and if it 
shivers this tu nda is a good omen. 

If it doesn't shi ver, they keep picking until 
one with the right qualifications is secured . 

This choose-and-try method is all right in 
picking rams or cheap carbon brushes if you 're 
intent on making a sacrifice. 

But if you don't want to sacrifice commuta­
tion and commutators permit u to suggest 
that you ha,·e Morganite ca rbon brushes pre­
scribed for yo ur service by engineers. 

Rams or choose-and-try brushes have con­
siderable BUTT to them. 

T here are no IFS or BUTS to the :Morganite 
propo ition. 

Main Office and Factory 
519 West 38th St., New York City 

DISTRICT AGENTS: 
Lewis & Roth, 1012 Liberty Bldg. , Philadelphia 

E lectrical Engineering & Mfg. Co., 
Firs t Nationa l Bank Bldg., Pittsburgh 

W. L. Rose Equipm ent Co., 
La Salle B ldg., St. Louis , Mo. 

Herzog Electric & Enginee ring Co., 
150 St~uart St reet, San Francisco, Ca l. 

\V . R . Heudrey Co., Hoge Bldg., Sea ttl e, Wash . 
Charles Farnham, I. W. H ellman Bldg ., Los Ange les, Ca l. 
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\\'ntt•r l'iofl e 11i11i.:· nnd l'uri- \\Tire llo11t-, 
Amer ica n S teel & Wire Co. 
Hoehling's ~ons Co. , J ohn A. 

r,·i 111-:· s,-,..te111>1 , I 
i-: <:u ife & Sons c, ;_, Wm. H. I 

\Veldiui.:· Pro<.' t> >1Nt>>1 nnd \p­
,\ t lnnti c, \\"Pill ing Co. 

l hl \'i ~-Bo11 r no1n ·ill l' Co . 

WHAT AND WHERE TO BUY 

I I "\VlreN nntl CnhleH, 
Alnmiuum Co. of Amer ica. 
Ameri can E leetri<-n l Works . 
Anll' riea n Steel & Wire Co. 
Bridi:eport B ra~s Co. 

g ll•e trie Ha il way I m1n·ove . Co . 
1 ; c-11t .. r:1 l l~IP<· t r it.- Co . 
:X a 1i<> na l H y , .~pp linnl'e Cu . 
1 ' '"" " lei .~1.·etylene Cu . 
\Yl•,-: t i n ;!h u nxP Elec . & l\I. Co. 

\ V ht•t• I G 1· i11ders 
\\"l! P(• I T r11iI1 g- B n11: e ~IJ.oP Co. 

\ \ ' h t•el G u:, 1·.ts , (~e e f,' e n,1-
ers "nd "\\' h••••I G uard s ., 

B erni!-\ Ca.1· Trudi: Co . 
Gri ffi n Wll PPI Co. 
Long Co . , E. (L 

"\Vh t•e ls , Cn r. (Steel 
St f" e l 'I'ired.) 

Am1~1·ien n ~ tt-•Pl Fonntl r ic~. 
He111i s Ca r Truck Co. 
Car tW::! i e f-:t eel Co . 
S ta1a l:ird Steel Worl,s Co. 

"\\'ht• .. ls, C nr, Cawt __ Iron, j "\V h e <.• l s, Trolle y. 
.\ m~ric,111 i-: teel & \\ ire Co. I ..\. nrlerson i\I. Co .. A . & J . M . 
A ssn<'i:1 ti o11 of :\Ifrs. of Chil le<l Bayonet Troll ey Harp Co. 

l: ,ir \\'IH•t>ls, Ro 11nrl Brool, Oil -less Bea r ini;: (' n . 

I 'oln tnlii a :'II. \\' , & 111. I. Co. 
Eh•f'! ri l' i-: en-i C'e Supp lies Co. 
E nr<' ltn Co. 
l; Ptlf' ra I E le<' tl'ic Co. 
l lPns 1<,r Tro ll, •~· & MCg. Co. 
I-Jo l<!f' t1 & Whi te, Inc. 
,Tult ns- JIInnv ille Co. , 1-1 . W . 
Lnng f1o. , E . n. 
:llore-J o11 es Brn~s & ;\[. Co. 
Xnt tn ll Co., n. D. 
:-;tar R rnss Works. 

\\' histlf",;, .\ir, 
f;pnp r:i I E le<·t ri c Co. 
f )h i o Hrtiss Co. 

11 & W Fuse Co. 
<1enPral E lec tri c Co. 
Kerite Insula t!'<l W ire & Cable Co. 
Olw nite Co. 
l'ackar,l E lt'etd,· Co. 
P,ti:P ,Ym·en Wi r,• F en<'e Co. 
Hoeb lin~•~ ~ OD$: Co., J obn A . 
!--tnnda rd l'ndc• ri:round Cable Co. 
WP~t ini:bon~,, F- lec. & l\1. Co. 

\ Vn od l'r t- st- r vn ti,·es, 
Ba r rett Co. , T he. 
Lin<lsl ey B ros. Co. 
, ·111 enti 1w -('la rk Uo . 

~ PHABETICAL INDEX TO ADVERTISEMENTS 

Page 
A 

.-\Iu min um Co, of . \ m er ica . . . . . 70 
A m er . B rake S hoe & F d r y. Co .. 8 1 
. \mer ican Br idge Cu . .. . .. . .. . . -II 
Am e ri ca n Car Co .... .. . . ...... . 93 
A m er ican Ca rbon & Batte ry Co. 81 
A m er ican E le ct ri ca l W orks . ..... 5-! 
. \ mer ica n F r og & S witch Co ..... 7 3 
.\m eri ca n :\ lason S. T . Co ...... 80 
. \me rica n R y. S u pply Co ....... 79 
. \mer ica n R o lling :\! ill Co ...... 19 
.·\mer ican Steel F ou n ,lri es ....... SJ 
A m erica n S teel & W ire Co ..... 72 
.-\n chor \\ ' ebbin g Co ..•.••.•.•.• 7o 
Ande rson i\I fg. Co., .\ . & l. j\,[ •• 6-1 
, \ r ch l,old-JJra d y Co .. .. ... · ...... 71 
,\ r c her & ll'a ldwin, I nc . . . .. .... 82 
.\ rn o l,J Co. , T he . . .. . . . . .. . . . .. -1 0 
. \rthur P o wer-Sa vin g Reco rd er 

Co ...... . . .. .. .. . .. . . . .. . 28, 29 
.\ ss' n o f .:\-1 fr s. of Chill ed Ca r 

\\' hee ls . . . . . . . . . . . . . . . . . . . . . -1 9 
1\tla 11 t ic \\' e ldi ng Co .. . .. . ..... 18 

B 
Ba bcock & \\' ilcox Co ... .... , ... 7-1 
Baker, \\' 111 . :\I .. .. .. .. ... ..... 19 
Bald win L ocomo t ive \\ 'orks T he 53 
Ba rk Rive r Br idge & C ul. ' co . . 19 
Ba rre tt Compa ny , T he ..... .... 87 
Ba tes E x pa n d ed S tee l Truss Co. 71 
Bayone t Trolley Il arp Co .... .. 63 
B ee ler, J ohn . \ ............... .. -1 0 
Bemi s Car T ruck Co. . . . . . . . . . . 66 
Bonham Reco rd e r Co .......... 2-1 
Ron n ey-Vehs lage T oo l Co . ...... 78 
Born e, Sc rymser Co .. ... . ..... 7-1 
Bound J: roo k Oi l-less Bear. Co. . 62 
Bridg?ort llrass Co ...... . ..... JS 
Brill o. , T h e J . G ...... .. , .. ,. 93 
* Br. W es t in ghou se E!ec. & i\ l. 

Co . .. .. . . . .. ....... . .. ... .. .. II' 
Ruckeye J ack :\Ifg. Co . .. .. .... 77 

urch, Edw. P .. . .............. -11 
l l'y ll csby & Co. , H . i\ l ........... -1 0 

C 
Ca l. Cor. Cu lver t Co ........... J </ 
Camero n E lectr ica l i\ lfg. Co .... 75 
Ca nton Culver t & Silo Co 7 3 
Ca rnegie S t eel Co ....... ·. ::::: 55 
Carn ey & Co., B. J ............ 70 
Chicago F u se i\I fg. Co .......... 75 
Clev ela n d , \ rm ature W orks ...... 82 
Cleve la nd Far e Box Co ........ 78 
Cleve lan d Frog & Crossing Co 73 
Coal & I ro n Nationa l Bank · · -II 
Coas t Cul. & F lum e Co ... .. :: ::: 19 
Coil i\l fg . & R epair Co ........ .. 75 
Colli e r, I n c., Barron G ...... . . .. -1-1 
Colutn l! ia M . W . & .M . I . Co ... . 52 
Consoli da ted Car F end er Co .... -17 
Con solidat ed Car -H ea t in g Co .... 79 
Coope r H ea ter Co., T he ..... .. . i7 
Corruga ted C u l. Co .. .. ........ 19 
Creaghead Engin ee r ing Co ...... 78 
Cutter Co., T he .. . ... . . ........ 75 

D 

D & \V Fuse Co .. .. .... ... , . . . . 22 
Da mn, A . F . . .. .. .. .... ........ 75 
Davis-B ournon vin e Co ...... . . .. -16 
Dearborn Ch em ica l Co . ........ . 7-1 
De law ar e M eta l Cul vert Co .... . 19 
Delta S ta r El ec t ri c Co ... ... .... 71 
Dia•m ond Sta t e F ibre Co . . . . . . . . 7 2 

,. . _ , P age 1 
D ick, h er r & Co., L td ....... .. . • \ 

Dix ie Culvert & F lum e Co .. : , . . 19 
Dixon Cru cible Co., J ose ph .. .. . . 59 
D r ew E !ec. & Mfg . Co .. . ...... 57 
Jl uff i\ Ia n ufact urin g Co. , T he., . . 75 
l lu P ont F abr ' k oid Co . .. . .. , . . 61 
Du Pon t de N em ou rs & Cu. , 

E. I. . . .. . ... .. . ...... . . . .. . 71 

E 
Econ omy F u se & iVIfg. Co ...... 60 
Edwards Co., I n c., T he 0. M .. 62 
E lec tr ic Equipme nt Co .. . ....... 83 
Elec tric Railway Equ ipmen t Co . IO 
E lec tr ic Ra il way Imp ro ve. Co ... 20 
Electr ic S ervice Suppr es Co .... JI 
E lec t r ic S torage Ifa tt er y Co ..... 8 1 
E lec ' l T estin g L abora to ri es .... -1 0 
Ell con Co . .. ... ... .. .. , .. .... . 6-! 
Eu reka Co . . . .. ... .. ... . . ... . . 61 

F 
Federa l Si gn a l Co . . ....... .. , . . 70 
Ford, Bacon & !Ja v is . .. ... . , . . 4U 
[
0o rd Chain Bl ock & i\ I fg. Co . , .. 56 

" For Sale" Ad s . .. .... ... .. . 82, 83 
Frankel Connec t o r Co . . ..... , . . 71 

G 
Ge nera l E lec t r ic Co .. 3-1, Back Co\'e r 
G lobe \ 'enti la to r Co . . ....... , .. 79 
Gold Ca r H ea ti n g & L igh t in g Co. 78 
Gr een En g'g Co . . ... . . .. . . . , .. 7-1 
Griffi n \\' hee l Co ........ . ... ... 67 
Gri swold i\Iac h ' n e Co., (~. :\ I .... 82 
Gurn ey Ball Bearin g Co . ....... 81 
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The Owners of These Fine Homes 
Don't Want to Be Disturbed 

by the dirt, dust and delay inevitable to retracking and 
repaving. 

To be sure, rails must be renewed some time, but why 
not keep your streets clear, your cars moving and your 
public happy just as long as possible? 

THE USE OF 

TITANIUM-TREATED RAIL 
should not be limited merely to places of exceptional 
traffic. It will pay in revenue and good relations to use it 
everywhere. 

The Los Angeles Railway, the Boston Elevated Rail­
way and the Pittsburgh Railways are some of the roads 
that use Titanium-Treated rail in residential districts, too. 

TITANIUM ALLOY MANUFACTURING COMPANY 
Operating Under Rossi Patents Processes and Products Patented 

General Office and Works : Pittsburgh Office: Oliver Building 
Chicago Office: Peoples Gas Building Niagara Falls, N. Y. 

New York Office : 165 Broadway 
AGENTS: 

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

Great Britain and Europe: T. ROWLANDS & CO., Sheffield, England 
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Checking Up Saf:Jings 

Rollway Bearings is as easy as rolling off a log," said 

the Master Mechanic. "We get the boxes from the 

Rollway Factory with all parts completely assembled. 

Here at the shop the journal sleeve is taken from the 

box by removing the end cap and is placed on the axle 

journal with a light drive or press fit. The box and 

rollers ( still assembled) are then placed on the journal 

sleeve. The end thrust, which is completely assem­

bled on the thrust nut, is then screwed on the journal 

extension and locked in position, no adjustments be­

ing required. The end cover is then put on and held 

in position by eight cap screws. We put three pounds 

of heavy oil in the box 

through the oil tap in the 

front cover. After two Roll­

way journal-boxes have been 

thus placed on the axle and 

truck frames are dropped 

into position, we make no 

further adjustments of the 

journal-box or bearings." 

The Rail'1VaY Roller Bearing Co. 
Syracuse, New York 
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Spreading its Wings 
Extending the journal box wings to enable the 
large-diameter spiral spring.s, which they support, 
to come directly under the body spiral springs, pro­
vides a longer spring base to the truck frame and 
this enables the frame in turn to provide a longer 
spring base to the car body. Length of spring base, 
together with correct location and combination of 
spiral and plate springs, gives steady riding quali­
ties and the support needed for the long body with 
its frequently heavily-loaded, overhanging plat­
forms. "Wide-wing" journal boxes also preserve a 
better balance which insures their free movement 
in the yokes. Brill "Wide-wing" Journal Boxes, 
Brill "Half-ball" Brake Hangers, Brill Solid Forged 
Side Frames, are three of the distinctive features 
of the Brill 21-E Truck. Bulletin 220 tells of the 
others. 

THE J. G. BRILL COMPANY, PHILADELPHIA, PA. 
AMERICAN CAR COMPANY, ST. LOUIS, MO. 
G. C. KUHLMAN CAR CO., CLEVELAND, OHIO. 
JOHN STEPHENSON CO., ELIZABETI-{, N. J. 
WASON MANFG. CO., SPRINGFIELD, MASS. 
CIE J. G. BRILL, 49 Rue des Mathurins, PARIS. 

"Look it UJJ in 
Brill Mauuz -·nc" 
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G-E 258 
Ventilated 

Railway Motor 

1s a 600-Yolt box frame 
motor fo r light weight 
:24- in. wheel cars. O ne hour 
rating-:23 h.p. 600 volts. 
A sturd y little motor built 
with ball bearings and full 
multipl e ventilation for 
s i n g- 1 e tntck t\\'o-motor 
equipments. 

Cars Grow-
No Lighter With Age! 

lVf any of the car s on which your older mo­
t, >r s arc in u se are not only heavie r than your 
later cars-

They are also heavier than they were when 
first equipped. 

The addition of vestibules to open platform 
cars to make use of prepayment, or door and 
step operating mechanisms, of rails and 
stanchi ons, of air brakes, of other new safety 
and convenience accessories-

H as pu t a burden of hundreds-even thou­
sands-of extr.a pounds on the same old 
mot ors. 

Ca ll for a report from your armature room 
today t o see how many of those old over­
worked motors are lying there burnt out. 

Then, with the figure s before you, consider 
the ecmwmy and se rvice satisfac tion of re­
placing them w it h mod ern General Electric 
motors. 

---- --~---.... _ 

General Electric Company 
General Office: Schenectady, N. Y. SaJes offices in all large cities 




