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bPerfect Service
for Public Service

renderxred by

Wauﬁh (1lazm8 (onstruction

This power plant of the Public Servuce
Corporation of N.J.represents an in-
vestment of hundreds of thousands
of dollars in valuable machinery alone. :
Waugh Construction was selected for the
skylights over this machinery as well as
for other “Public Service”plants because |
it provides perfect, permanent service.
Bulletin 56 G describes and illustrates
other important structures upon whlch ‘
Waugh Construction is used
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Preparedness
The Thought of the Hour

¢¢ VERYBODY seems to be doing his bit,”” exclaimed the General Manager, as

he laid the morning paper on his desk, “and we must do ours, too, Joe!”

“Well, boss,” replied Joe, “‘what do you suggest? [I'm ready and willing to
exert every effort.”

“Joe,” continued the General Manager, ‘‘our latest equipment of Westing-
house No. 506 motors and HLD Control have shown an economy of 15 to 20 per
cent compared with our older cars. These new cars make fast schedules—the
safety devices have eliminated nearly all the expensive damage claims, and the
public is satisfied with the service. The increased receipts on this line prove this.

“What | want you to do is—start in and work up data showing the reduction
in operating cost and increased revenue which would result if we retired all our
old heavy cars and installed all new low floor cars with Westinghouse No. 506

motors and HLD Control.”

“All right, boss,” answered Joe, ““I will have the dope in about two days.
You know the New York State Railways have just ordered 25 new cars with
No. 506 motors and HLD Control.”

Westinghouse Electric & Manufacturing Company

Sales Offices in All w East Pittsburgh
Large American Cities Pennsylvania
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Drop door gives
‘‘wide-open’’ access to
armature, commuta-'
tor and brushes.

S't.» Paul, Minn.
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Westinghouse

Underfeed Stoker

This list of Westinghouse Underfeed
Stokers installed and on order was pre-
pared to show their wide distribution
throughout the United States:

Number Total
Purchaser of Umts Boiler H.P,
Duquesne Light Co., Pittsburgh, Pa........... 4800
City of Detroit, Michigan............... vee 2 1370
Consumers Power Co., St. Paul, Minn. . .. 4 2000
Firestone Tire & Rubber Co., Akron, O . | 2 1750
“  (Repeat Order) . nvoeneiiis 2 1750
Norfolk & Western R. R. Co., Bluestone, W. Va.. 10 6670
“  (Repeat Order) ............ 2 1334
Pubhc Servwe Elec. Co., Jersey City, N.J...... & 3000
(Repeat Order). . .............. 5 3250
Roanoke Rzulway & Electric Co., Roanoke, Va... 4 2100
(Repeat Order) e 2 1000
Spang-Chalfant Co., P1ttsburg_,h Pa. y 1000
(chmt Order). . .1 For Heatmg I‘urnace
o “  (Repeat Order) 1
United Gas & Elec. Engr. Corp.. 1 900
“ % (Repeat Order).. 2 1800
“ % (Repeat Order).. . 5 4500
U. S. Navy Yards, Brooklyn, N. Y.. ... ... .12 5120
U. 8. Proving Grounds, Indian Head, Md........ 8 3812
West Penn Traction Co., Connelisville, Pa.... ... 3 3900
Minneapolis General Elec. Co., (H. M. Byllesby
& Co.), Minneapolis, Minn.. 12 7200
“ “  (Repeat Order)........... & 6310
Cluett—l’eabcdy & Co., Troy, N.Y.....o...... 2 1000
(Repeat Order)o: s o onn 50 v o 2 1000
American Gas & Elec. Co., Windsor, W. Va.... 5 6310
e “ (Repeat Order).......co.c..... 3 3786
= 4 (Repeat Order)s ; ¢ ;s s s s o 4 5048
G “ (Repeat Order).......... e 4 5048
Harrison Bros. & Co., Philadelphia, Pa......... 5 2500
Western Lt. & Power. Co., Lafayette, Colo. . .... 1 411
“  (Repeat Ordcr). Cheyenne, Wyo 2 911
& “ (Repeat Order), Lafayette, Colo. . 4 1644
Tranalt Supply Co:, Vlmneapo]xs. Minn. .« sese 1 550
(Repea tOrder). . .....ovo..n. 11 6050
Interstate Lt. & Pwr. Co. (H. M. Byllesby & Co.),
Galena, Tl i v v o g e comon 2 820
* “ (Repeat Order}).. 4 1640
& “(Repeat Order) D) 820
Arkansas Valley Ry., Lt. & Pr. Co. (H. M. Bylles-
by & Co.), Canon City, Colo................. 3 1800
Union Elec. Lt. & Pr. Co., St. Louis, Mo........ 10 5580
& “  (Repeat Order) ............. . 6 3348
Merchants Heat & Lt. Co., Indianapolis, In: 8 4000
“  (Repeat Order). ... ... 2 2000
Alabama Power Co., Birmingham, Ala. . 5 6000
Edison E]ectnc Tllum. Co., Boston, Mass 8 4096
(Repeat Order). ....... . 6 3348
Union Gas & Elec. Co., Cincinnati, O.......... 8 10096
Duluth & Iron Range R. R. Co., Two Harbors, o
thtle Rock Ry. & Elec. Co. (United Gas & Elec.
Engr.Corp.), Little Rock, Ark..coevvnvisnses 2 1200

Write for descriptive circular

Wonderful
Reserve Power

—NO waste—NO idle equipment
—NO banked fires—NO spare boilers
to be held in readiness for the daily
peaks. For the Westinghouse Under-
feed Stoker embodies IN ITS DESIGN
a wonderful flexibility—a gigantic
overload capacity.

Westinghouse Electric &

Manufacturing Co.,
East Pittsburgh, Pa.

The Choice of a Stoker Always Narrows
Down to a Study of Plant Requirements

W

WESTINGHOUSE
ELECTRIC

(]

| -‘i

s Raprdly

;\ Becoming
‘l' - the @

Standsrd, J
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estinghouse
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At Dead Man’s Cut

Thus do the folk along the Norfolk & Western Railway call the
cut illustrated because of the toll that it has taken in human lives.

Such an expression leads us to place emphasis on the Safety of
Phono-Electric as a contact wire.

While the catenary construction of the Norfolk & Western would
prevent a broken wire from touching the ground, it would not pre-
vent contact with workers on the coal cars.

The use of Phono-Electric, however, is splendid safety insurance
for this condition, because the toughness, homogeneity and non-
crystallizing qualities of Phono-Electric assure a wire that will wear
uniformly—a wire upon which actual measurements may be
depended to indicate the danger point before breaking.

eport Brass Co

Q@’Ott nn
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O-B Gas-Weld Rail Bonds

The Pioneer Gas-Weld Bonds with Exclusive Features

The third year.since The O-B Company introduced Gas-Weld
Bonding finds the O-B Bonds steadily gaining in popularity. Every
buyer is a satisfied user. The frequent repeat orders are evidence
of universal satisfaction.

The first purchaser installed over 10,000 bonds after he had
investigated the thorough service trials made by the O-B Com-
pany. He has since made additional purchases of considerable
quantity.

O-B Engineers follow and will continue to follow each installa-
tion. They will gladly demonstrate the process on your tracks.

Type G-W Bond—Patented Type ST—Patented
All Copper Copper Strand—Steel-protected Terminal

Excluswe Patented Features of O-B Bonds

Before installation, the flat top of O-B Bonds
forms a right angle with the face of the rail. 1In
this angle the welder, with his work always in plain
sight, builds up the beveled terminal which is almost
immune to damage by downward blows from street
trathe.

Small feet on the bond terminal hold it away from
the rail, thus allowing room for the gases to escape
and making possible a flawless weld at all points.

Section of O-B Bond on Numerous other patents
Rail Showing Beveled Terminal

Our booklet, “Gas-Weld Bonding,” tells all the details about this simple process.
Write for a copy. The book or a demonstrator will be sent at your request.

The Ohio Brass Co., Mansfield, Ohio

New York Philadelphia Pittsburgh Chicago San Francisco  Los Angeles
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Western Red Cedar Poles

Used in this Great Electrification Project

The electrification of the moun-
tain divisions of the Chicago, Mil-
waukee & St. Paul Railway is one
of the greatest projects in the his-
tory of the electrical industry. It
has established a notable record in
thorough and efficient construction

at a low cost.

Western Red Cedar Poles were

used in the electrification of the
first units. !t is announced that
the Company is going ahead with
the electrification of another unit
of 220 miles from Othello, Wash.,
to Seattle, Wash., and are using
Western Red Cedar Poles.

They Carry the Heavy Load.
They Stand the Heavy Pull.

They Make the Most Beauti-
ful Line.

On Chicago, Milwaukee & St. Paul Railway, 20 miles east of Butte, Montana. Weight supported by Pole Structure in foreground,
g ! 1335 pounds. Height of Pole above ground, 30 ft.; length of Span, 970 ft.

You are invited to write us for further information.

Western Red Cedar Association, Peyton Building, Spokane, Washington
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Permanent' Cos
:“Any Type Base — Open or Paved Tra_?llc‘ _

5y

$1000 to $6000 Per Mile of 1rack

by constructing with

INTERNATIONAL

STEEL TWIN TIES

Here Are the Figures: Comparison of Costs of Standard Wooden Tie
and Steel Tie Track Construction from base of Rail to Subgrade.

Estimate Rased on Type C. Track Shown Estimate Based on-Standard Steel Tie Construction
In A. E. R. E. A. Proceedings of 1914—Page 487 it ; (létem.atizllalfted TWht‘ $1)1e255 i f:i Tzenchy $9,274.50
: 2 o ) sq. yds. Granite Block paving at $2.25 per yard........ 274.
(6 in. x 8 in. x 8 ft. Ties in 9 ft. Trench) 880 Steel Twin Ties at $6.00 f.0.b. Cleveland........ <100 75280.00
5280 sq. yds. granite block paving at $2.25 per sq. yd........ $11,880.00 7040 clips and wedges at 7C..c.vviviiutiiiniiintiinetann 492.80
880 tie rods 2 in. x 5/16 in. x 5 ft. at 50c. ..ccoiieia it 440.00 Track labor (laying god SUCTACTTEY www s« msi ¢ o 5 mses 5 5 9500 & 1,320.00
5280 tie plates at 30C..cvsve ettt 1,584.00 789 cu: yds: of concrete 1:3:6 at $5.000 . ¢ o cive oo oo o o v 3,945.00
10,560 screw spikes and clips at 1lc.......ovvniiiinniinen 1,161.60 801 cu. yds. of excavatign at $1.15. ... .oviiiiinnienennnnn. ©921.15
‘Mrack labor (laying and Surfacing)e: . :sme - sesmes 5o o s s o 2,640.00 i SR ————————
2640 6 in. x 8 in. oak treatc-:ésties At PL00% 5 25 vios s v 6 6 v ;,6;888 $21,216,45%*
1494 cu. yds. of concrete at $5.00, .cccvrmeecrmiceennnnsians ,470. T . . O
1754 cu. yds. of excavation at $1.15...01 111111 2,017.10 ot Sof Nolen Bty v e R e
$27,232.00% Total, SAVITIR 551 « 5 sision & & s 55 5 a0 & & 6 960 5 & 56 G4 5 600 SERTE & $6,015.55
*I{ tie plates, screw spikes and clips are omitted and cut spikes Labor saving shown in Steel Tie Estimate is made possible by

the reduction of the number of ties, the simplicity of the

are used, deduct $2,601.00 from wooden tie construction esti- > L the 1 | i th
fastening, the elimination of track gauging, the reduction in

::late. . : ) - the number of blocks and wedges required to line and surface
In case tie rods are required, add $440.00 to steel tie con- the track, and in the small quantities of excavation and con-
struction estimate. crete required.

Let us submit comparative estimates for your job
Prompt deliveries made from stock

The International Steel Tie Company

Manufacturers of Steel Twin Ties and Crossing Foundations

General Sales Office and Works: Cleveland, Ohio

REPRESENTATIVES:
Western Eng’g Sales Co. San Francisco, Cal. R. J. Cooper Co., J. E. Lewis & Co., Maurice Joy, William H. Ziegl
Los Angeles, Cal. ’ Seattle, Wash. Salt Lake City, Utah. Dallas, Texas. Philadelphia. Minneapolis, ‘§1gi:;'.
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Los Angeles

Thermit Insert Welds

continue to give
an uninterrupted rail

In the March 16, 1916, issue of the Electric Railway
Journal we quoted an official telegram, March 13, 1916,
from the Los Angeles Railway that out of “300 Thermit
Insert Welds made in 1913 on P S 116/292 rail; report of
October, 1915, reads ‘no breaks; no cupping; no pounding
perfect condition.””

Thermit Insert Welds
in course of installa-

tion on Main St., be- IO, .
tween Moneta Ave. V - ]

w
and Slauson Ave., Los (‘&\All ““

Angeles.

On April 25, 1917, personal inquiry made at Los
Angeles disclosed the fact that

Thermit Insert Welds
Have Shown No Breaks to Date

Records like this clearly prove that the Thermit Insert
Weld is all that we assert. It is far more economical to
pay a little more for first cost than to suffer the annoyance
and expense of repairing breaks in service—

Especially as the repair of one bad break means the
insertion of a new piece of rail and two joints for one.

Thermit Insert Welds Assure a Truly Contmuous Rail

GOLDSCHMIDT THERMIT CO.
120 BROADWAY, N. Y.

329-333 Folsom St., San Francisco 103 Richmond St., W., Toronto, Ont.
7300 So. Chicago Ave., Chicago

L
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There’s the way to
bond for permanency

—using ‘‘Protected”’ Rail Bonds

The “Shot-Over” Sleeves protect the strands
right at the point where they need protection
against vibration—at the terminal.

The strands being of pure lake copper give fur-
ther protection.

Permanency is further aided by the soft, pure,
ductile copper lugs which compress perfectly.

There are “Protected” bonds for every class
of service.

You ought to use them.

FrLectric SERVICE SuppLIES CoO.

Manufacturer of Railway Material
and Electrical Supplies
PHILADELPHIA NEW YORK CHICAGO
17th and Cambria Sts. 50 Church St. Monadnock Bldg.
Canadian Distributors € o ,,

Lyman Tube and Supply
Co., Ltd.

Montreal,
Toronto
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<—To bring a rail

in this condition

to a true, smooth surface

[t doesn’t require much imagination to see that the best
possible processisalong, steady planing stroke that works

| Like This 7;/:,, ;f‘j

=
,/Ilr‘ﬂ 4,_

i Wﬁ///”

The difference is that the plane
stroke is effective in one direc-

tion only. The

Reciprocating Track Grinder

stroke 1s effective in both directions. Tt is working all the time,.

It is the surest, most accurate, effect- You can try it on your track at our
ive and least wasteful method of grind- expense.
ing out corrugations and cupped joints It requires mno skilled labor for
in rails. operation. '

Railway Track-work Co.
30th and Walnut Sts., Philadelphia
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The Erico Portable Welder
~ Has

No
Rotating
Parts

7
i
3 z//%
{

%
f.qS %
/

We know of no better way of describ-
ing the simplicity of the Erico Portable
Welder than to state that it contains no
rotating parts. The rheostat 1s always
in a tamper-proof, safety-first cage,
while the furnace is made up of such
elements as a metal chamber 'with a
graphite lining, an electrode fitted with
a handle, and an adjustable supporting
frame.

In short, the Erico Portable Welder,
while extremely light in weight, has no

finely adjusted parts to get out of order.

Front View

The Electric Railway Improvement Co.

Cleveland
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ow the Lackawanna Deseaming Process
eliminates two very serious rail faults

Sbea a0 ; R & 7 A g i

! Greater Safety Better Service

througn rimOVaJ ot all The weak, partially decarburized surface through a harder top
‘s,?&:?};;?:‘i} ftliloemb;.l;: steel Qf the origi’nal ingot 1s orglinarily fin- ;‘;{fige‘;}gi igonOt SO
¥ ished into the rail, but if Lot-milled off the slough oft PUILNOS
partially formed rail section, at the loca-
tions of rail head and base, the finishing
rolls complete their work upon clean, solid
high-carbon steel and produce a harder,
denser and finer finish. This, in short, ex-
plains how the Lackawanna Deseaming
Process eliminates seamy bases and soft
wearing surface.

Typical hase seam—the kind
that tends to open up and
cause fracture.

Rail head sloughed off
under the cold-rolling
action of the wheels.

REATMENT of the partially finished rail bar as described above 1s the only

_recent real improvement in rail manufacture—and is the most logical way of
meeting present day increases in wheel load. This is proven by the marked
resistance to wear and freedom from fracture, which Lackawanna Deseamed Rails
have demonstrated in several years of service,

Etching away the head and base surfaces of rails made by this process shows
zu entire freedom from seamy, streaky metal at these locations, and hardness
tests also prove that the metal here is slightly superior to that n the body of
the rail.

This deseaming process, as originated and coutrolled exclusively by us, 1s now
applied (see picture below) to all Lackawanna Sections of 50 pounds per yard
and over.

Those seceking safer track, greater load capacity and reduced maintenance
expense can profitably study our illustrated book on The Lackawanna Deseaming
Process, which we will mail on request.

Ask for our booklet “Improved Track Appliances.”
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A Simple Welder

The Lincoln Arc Welder is which delivers power at exactly
simply a motor operated by the right voltage for the par-
power from the trolley line. ticular job at hand.

This motor drives a generator,

Generator g ; d .1 19 N ‘ Switch

Welding : Contact

Terminal Terminal
is free from all complicated devices or Ask for
adjustments so that any workman can  Welding Book :
quickly learn to operate it. One terminal 104-J ' Elegtrlc Arc
o Tnd : et el . "Weldin
is laid on the rail, the operator picks up B e Blln e 8
the other and welds. trated, containing || :

. a_complete review
No power is wasted in resistances, thus  of arc welding and
[ - . ) . i ~ . examples of street
eeping current consumption low. There  rajilway work,
i1s no possibility of shock or injury to the o
) = ITrite - on  your
operator. Tetterlioad

The Lincoln Electric Co.

Cleveland, Ohio

This standard Lincoln Mo-
tor has operated under water
for over 3 years without
damage to windings.

New York City Chicago Philadelphia
(Singer Bldg.) Columbus Pittsburgh

Buffalo Detroit Charlotte, N. C.

Syracuse Grand Rapids Toronto, Canada

Agencies in other principal cities
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When you make a Galena Contract, you unload
your lubricating troubles on us, and we imme-
diately supply you with the best oils for each
service and take steps to eliminate all lubrica-
tion and allied troubles. Naturally, this results

in a lower cost, and in any event our guarantee
protects you.

»
3

Galena-Signal Oil Co.

Fragklin, Pa.
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Here Are Six Things You Would
Like to Have Your Motormen Do

1 Coast more

2 Avoid unnecessary stops and
slowdowns.

3 Start and stop smoothly.

4 Release brakes early after
stopping on level track.

5 Use hand brakes enough to
keep this safety feature in
good working order.

6 Operate cautiously and
safely.

o Showing recorder location on one of the cars of the
Connecticut Company.

Equipment of Your Cars with the

Arthur Power-Saving Recorder

followed by your intelligent interpretation to your men
of the meaning of the records established and suggestions
for making better records will rapidly educate your men
to do these things.

And the results for your company will be big in economies
of various kinds as well as in greater safety and better
service in general.

We will be glad to demonstrate the accuracy of these
statements.

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

“Power wasted at the brake shoes is the true measure of the
motormen’s relative efficiency.”’

— |
=" ———— —————,
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Have You

Considered the
Use of
1 Metal Tickets?

The Lincoln Traction Company, Lincoln, Nebr.,
were pioneers in their use, and for them we de-
signed the International Type Cz24 Combined Coin,
Metal Ticket and Transfer Register, which went into
service April 1, 1915, more than two years ago, and
have given continuous, thoroughly satisfactory serv-
ice since, with increased earnings and better main-
tained schedules. (See description and practices
Lincoln machine page 199, Blake & Jackson's “Elec-
tric Railway Transportation.”)

The latest road to adopt metal tickets is The Kan-
sas City Railway Company, Kansas City, Mo., from
whom we have just received the largest single order
for this type of machine ever placed, covering a
complete equipment for their cars with the Inter-
national Type C17 Coin and Metal Ticket Fare Box
to be used in connection with International Type

Tickers
CASHE | IN_ | mhansims

e,
9.221'5 19154 03753

R7 Single Register.
The Milwaukee Electric Railway & Light Com-
pany have also placed a small order for the same

type of box for use at Racine. Type C14 Coin and
‘ ! The United Railways Company of St. Louis have  Metal Ticket Register
Type C24 Coin, . - .
Metal Ticket and in use a large number of standard International
Transfer Register Coin Registers and IFare Boxes, and the Sioux City

Service Company is entirely equipped with Inter-
national Fare Boxes, where metal tickets of the
size and value of a nickel are used.

\We illustrate on this page two types of Coin and
Metal Ticket Registers and two views of the Coin
and Metal Ticket Fare Box, any one of which can
be arranged for motor operation if desired.

These are only a few of our many fare
collection and registering devices. Send
us your problems.

THE INTERNATIONAL
REGISTER COMPANY

15 South Throop Street

Cash Side Type C17 ) Ticket Side Type
Coin and Metal CHICAGO C17 Coin and Metal
Ticket Fare Box Ticket Fare Box
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Every Fare Through One Hopper
with the Johnson

There’s no lost motion—no waste of time in receiving, counting

and registering cash fares and metal  tickets—on lines using

The Johnson -
Metal Ticket System

Because the Johnson System handles all classes of fares—
nickels, dimes. pennies and metal tickets representing two

different rates of fare—through one hopper.

Errors, misunderstandings and arguments
are cut to the minimum—time required for
fare collection is cut at every stop. and sched-

ules correspondingly improved.

Follow the example of many keenly pro-
gressive managements, and install the Johnson
System. The first step is to ask for fully

detailed information—do it today.

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

50 East 42nd Street, New York
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Columbia
Brake
Levers

No. 1

Heating

[JUNE 30, 1917

The first step in the making of our brake levers is the heating
of the rough shape preliminary to forging.

It's hot work, done by experts who know the exact blush the
iron should take before it is removed from the furnace.

Step No. 2, the forging, will be illustrated next week.

Don’t forget that we make many other things besides brake levers. For instance:

TOOLS

Armature and Axle Straighteners
Armature shaft straighteners
Armature buggies and stands
Babbitting molds

Bending and heading machines
Car hoists

Car replacers

Coil taping machines for armature leads
Coil winding machines

Pinion pullers

Pit jacks

Signal or target switches

Tension stands

W. R. Kerschner Co., Inc., N. Y.

Columbia Machine Works & Malleable Iron Co.

Atlantic Ave. and Chestnut St., Brooklyn, N. Y.

Holden & White, Inc., Chicago

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

F. F. Bodler, San Francisco
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The Practical

Test of
Use

The true test of the value of an engi-
neering book is its practical usefulness.
Is it the volume which is used as the
standard work in its field? That is the
most frequent question asked about
technical books.

The Allen books have stood the test
of time and use. Through five revisions
they have increasingly proved their
Fred Lavis writes: practical utility and their title to be

:‘I have no hesitation  ¢q1led standard.

in saying that T con-

sider Allen’s Tield The volumes have been revised and
and Office Tables th‘; include the most modern railroad prac-
most convenient Mt .. They cover a broad range and
useful for the prac- ) sndisp bl g Noad
tisino engineer of any A4rc 1NAISPENSADIC to every railroa
that I have seen.” engineer.

Railroad Curves and Earthwork

Field and Office Tables

By C. FRANK ALLEN

Professor of Railroad Engineering, Mass. Inst. of Tech.

PUBLISHED IN TWO FORMS Try them out yourself '//‘
One-voluine edition: . . . J
516 pages, bound in flexible leather, pocket size, WIthOUt Obllgatlon '/'
)‘. oes o . : 23 o
;;1;;2;;\ Strong, handsome, durable. $3.00 net, for En days. ’/'
Two-volume edition: ‘ Se n d no
RAILROAD CURVES AND EARTHWORK.
234 pages, $2.00 net, postpaid. money — poMeGraw-HiN

239 West 39th St.,

New York, N. Y.

You may send me on 10 days'

approval :

Allen’s

. . Railroad Curves and Earth-
worlk, $2.00 net.

..Fil‘-ld and Oflice Tables, $2.00
net.

..']‘“:) parts bound as one, $3.00
net.

1 agree to pay for the book or return it postpaid

within 10 days of receipt.

FIELD AND OFFICE TABLES. 282 pages.
$2.00 net, postpaid. Flexible leather, gilt edges. Just the
Convenient, durable. See illustration above.

Coupon
McGRAW-HILL BOOK CO.INC,

239 WEST 3 TH STREET NEW YORK P -~ —1 am a regular snbscriber to the Electric Rail-
9 . . y) way Journal.
_— " — I am a member of A. I. E. E. or A. E. R. A.
LONDON:HILL PUBLISHING CO.,LTD.. o ;\'Ii:.'uw;) ............................................
. (AAdress) oo iiiiiiiaeitrcicinii ettt ettt caciascttanne
6 &8 BOUVERIE ST. E.C. o LA s v
. . . 4 Jfer nee 3-6-30-

Publishers of Books for EIectrchatluJay Journal * ¥l(llunu_ JoondasTe e S S s E-6-30-17 4
K4 (Not required of subscribers to the Illectric Railway Journal or
" mem'ers of A, I E. B, or A, II. R. A. Books sent on approval to g
il enstomers in the U. S, and Canada only.) 1

A e —— L T}




ELECTRIC RAILWAY JOURNAL

o

o : W__. ' L
% BRERIT Adm}zjsizaﬁon Offices

The Organization back of
COLLIER SERVICE

In previous advertisements we have dwelt
upon the magnitude of the work performed
by our large force of solicitors, service men,
carders and other workers from Coast to
Coast and from Border to Border.

These are the men on the Firing Line, and
correspond in a way to the Superintendents,
Inspectors, Motormen, Conductors and other
employes of the Electric Railway who come
in contact with the public.

But back of all these are the Executive,
Administrative, Accounting, and Financial

Bassorn &-

departments, each with its necessary com-
plement of workers. These are just as es-
sential to the success of Collier Service as
are the similar departments of a large Elec-
tric Railway to its successful operation.

The efficient operation of these depart-
ments of any well managed large commer-
cial organization involves the expenditure
of a substantial percentage of its gross in-
come. These expenses must be considered
in our business just as general overhead
charges have to be considered in any Electric
Railway balance sheet.

Candler Building
220 West 42nd Street, New YorK City

Finance

o0

[JUNE 30, 1917
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The Rico Coasting Voucher

s Has No Go-Between
263152¢ 1467

N
A

It should be perfectly obvious that the
element of human error should be elimi-
nated from any efficiency system if it is to
retain the confidence of the man checked

—1I1n this case, the motorman.

BADGE No.
CoASTING MINUTES | That is why the exclusive Rico feature
| of giving the motorman a non-tamperable
printed voucher, which he only can remove

CAR No. i i )
from the efficiency instrument, i1s so

readily appreciated by railway manager

and car operator.

The Rico
Coasting Recorder

does more than eliminate go-betweens in
the reading and recording of efficiency
figures. It also gives a time statement of
his standing in coasfing—the recognized
gage for efficiency in car operation—and

The only gage that is Within the
direct comprepbension of the motorman

Time is the Essence of Railroading

RAILWAY IMPROVEMENT CO. m 61 BROADWAY, NEW YORK

NS

h:‘-'_ e
F
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A little care and forethought in selecting the carbon brush for your motors
will be repaid by the absence of commutator troubles.

G-E Brushes

are available in grades to suit every condition.
Our specialists will gladly select the proper brush after studying your par-
ticular condition and equipment.

General Electric Company

Atlanta, Ga. Columbus, Ohio . . New Haven, Conn. St. Louis, Mo.
Baltimore, Md. *Dallas, Tex. General Office: Schenec tadY, N.Y. New Orleans, La. Salt Lake City, Utah
Birmingham, Ala. Dayton, Ohio New York, N. Y San Francisco, Cal.
3oston, Mass. Denver, Colo. ADDRESS NEAREST CITY |NiagaraPFalls, N.Y, Schenectady, N. Y,
Buffalo, N. Y. tDetroit, Mich. *Qklahoma City, Okla. Seattle, Wash.
Butte, Mont Des Moines, Iowa Omaha, Neb. Spokane, Wash.
Charleston, W, Va.  Duluth, Minn. *Houston, Tex. Los Angeles, Cal. Philadelphia, Pa. Springfield, Mass.
Charlotte, N, C Elmira, N. Y. Indianapolis, Ind. Louisville, Ky. Pittsburgh, Pa. Syracuse, N. Y.
Chattanooga, Tenn. Erie, Pa. Jacksonville, Fla. Memphis, Tenn. Portland, Ore. Toledo, Ohio
Chicago, II1. *El Paso, Tex. Joplin, Mo. Milwaukee, Wis. Providence, R. I. Washington, D. C.
Cincinnati, Ohio Fort Wayne, Ind. Kansas City, Mo. aneapohs, Minn. Richmond, Va. Youngstown, Ohio,
Cleveland, Ohio Hartford, Conn. Knoxville, Tenn. Nashville, Tenn. Rochester, N. Y.
*Southwest General Electric Company. 1General Electric Company of Michigan
For Canapian BusinEss refer to Canadlan General Electric Company, Ltd., Toronto, Ont.

GENERAL ForerGn SaLes OFrices, Schenectady, N. Y.; 30 Church St., New York City; 83 Cannon St. .» London, E. C., England it
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Man Conservation Is a Necessity Now

The Lincoln Bonding System

assures man conservation

About one of the scarcest things today is skilled
labor, while common labor finds the munition mills
more attractive than your track.

It's up to the railway engineer and manager as
never before to get the greatest amount of good
work out of the smallest possible-number of men.

When it comes to saving labor on bonding, you
can find nothing more effective than the Lincoln

Bonding System because it will permit one man with

an assistant to apply your bonds without demanding
PPy Y i g A true Integral leld made in the shortest time
an escort from the transportation department! at minimum cost and without resistance losses.

AGENTS: ;
LEWIS & ROTH COMPANY, 1012 Liberty Bldg Philadelphia,
- Y

4 . Pa.; 519 \W. 38th St, New York City, N. Y.
I he I ln COlIl Bondlng CO. CHARLES N. WOOD COMPANY, 14 Federal St., Boston, Mass.
HOLDEN & WHITE, Inc., 343 S. Dearborn St.. Chicago, Ill.

. W. C. BURDICK. 808 First National Bank Building, Milwaukee,
636 Huron Road, Cleveland, Ohio Wis, &
W, H, ELLIOT, Chattanooga, Tenn,

EFFICIENCY — RELIABILITY — SIMPLICITY
DigtHck Otfices Allis-Chalmers Steam Turbines

Atlanta, Ga.

go%to?, AJ/IVMS)'/ Show sustained economy after years of operation
CZicZgoo, e Units built in sizes from 200 K.W. up

Cincinnati, Ohio.
Cleveland, Ohio.
Dallas, Texas.
Denver, Colo.
‘Detroit, Mich.
Duluth, Minn.

El Paso, Tex.
Kansas City, Mo.
London, England.
Los Angeles, Cal.
Milwaukee,

West Allis Works.
Minneapolis, Minn.
New Orleans. La.
New York, N. Y.
Philadelphia, Pa.
Pittsburgh, Pa.
Portland, Ore.

St. Louss, Mo. ' 3200 KW., Max. 3600 R.P.M., H. P. Condensing Steam Turbine and Alternator.

Salt Lake City, Utah Unit of this size installed in the plant of the Eastern Pennsylvania Ry. Co., Palo
San Francisco, Calif. Alto, Pa.

Santiago, Chile
So. America.
Seattle, Wash.

Toteds, Ol Allis-Chalmers Manufacturing Co.
Milwaukee, Wis.

For all Canadian Business refer to Canadian Allis-Chalmers, Ltd., Toronto, Ont., Canada
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The new high speed interurban cars
recently placed in service by the
Jamestown, Westfield & North-
western Railroad are fitted with
Standard No. 1062 rolled steel
wheels mounted on Standard axles.

—Representative practice

IST

BRAND

STANDARD
STEEL WORKS CO.
Morris Building Philadelphia
New York Portland
Chicago Havana, Cuba
St. Louis London, Eng.
Pittsburgh Melbourne, Aust.
San Francisco Monterey, Mex.
Richmond Mexico City

One of fifteen new

. Jewett Steel Cars
Ordered by the Northern Ohio Traction & Light Co.

Seven of them have baggage compartments—eight have smoking compart-
ments. All have spacious white enameled saloons with running water, etc.
Pressed steel posts—steel plates throughout—steel grained mahogany interior
finish—chanarch and composition flooring with battleship linoleum in aisles—
these are some of the details of these “cars of character.”

Let us bid on your specifications.

THE JEWETT CAR CO., Newark, Ohio
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—a handbook on economical con-
nections — and a sample Frankel
Solderless Connector.

U

The man on your road re-
sponsible for economical and
proper electrical connections
will appreciate the story that

CONNECTORCO.INCNLY. this book and sample con-
= nector will tell.

Factory: Both represent new ideas—
177-179 Hudson St., both point the way to better
New York splices.

Sales Rooms: You incur no obligation in
733-735 Broadway writing for them. Do it now.

ERS 2" THE BEST o\ 8

STEEL POLES ;i

R

e N

Bates Steel Poles in use by the DES MOINES CITY
RAILWAY, Des Moines, Iowa, U. 8. A,

Strongest STEEL POLE of like weight in the world.
Best STEEL POLE in the world for electric railway
trolley service.

Most artistic STEEL POLE in the world for any

service.
We make the lowest prices.

We have constantly on hand about two thousand tons
of steel and can make immediate shipments.

A full line of convenient malleable fittings.
Our steel pole TREATISE tells a big story, ask for it.

BATES EXPANDED STEEL TRUSS CO.
208 South La Salle St., Chicago, Ill., U. S. A.

ALUMINUM

Railway Feeders

And all Electrical Conductors

Aluminum feeders are less than one-half the
weight of copper feeders and are of equal con-
ductivity and strength. If insulated wire or
cable is required, high-grade insulation is guar-
anteed. Write for prices and full information.

Aluminum Company of America
Pittsburgh, Pa.

Ramapo [ron Works

Main Office, Hillburn, N. Y.
New York Office: 30 Church St.
Automatic Switch Stands,
T-Rail Special Work,
Manganese Construction,

P - - .
fs=———=—=—2&= Crossings, Switches, Etc.

@

RAILS AND NELSONVILLE FILLER
AND STRETCHER BRICK

offer all the advantages without the disadvantages
of the groove rail.

Construction approved by City Engineers.

THE NELSONVILLE BRICK CO., Nelsonville, Ohio

You Are Never in Doubt

when your road is protected by

Nachod Signals

No matter what your road conditions are, a Nachod
will take care of them. There are 7 types of
Nachods for all service, from high speed interur-
ban to city travel.

Write for information.
Nachod Spells Safety.

NACHOD SIGNAL CO., Inc.
Louisville, Ky.

PACIFIC COAST REPRISENTATIVES

ECCLES & SMITH CO., Portland, Oregon, San Francisco, Cal.,
Los Angeles, Cal.
2224
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THE LINDSLEY BROTHERS CO.
Western “Good Poles Quick” Northern

Quick Shipments Rooms 832-834, 72 West Adams St., Chicago, Il Butt Treating
from our k . Open Tank and
Minneapolis Yard Spo ane - St. Louis ‘““Hot and Cold’’ Processes

FEDERAL SIGNAL CO.
ALBANY, N. Y.

CONSULT OUR ENGINEERS ON YOUR
SIGNAL REQUIREMENTS

52 Vanderbilt Avenue, New York Monadnock Bloeck, Chicago
118-130 New Montgomery St., San Franecisco, Cal.

Peirce Forged Steel Pins
with Sheet Steel Thimbles

Your best insurance against insulator breakage

Hubbard & Company

PITTSBURGH, PA.

Chapman

Automatic Signals
Charles N. Wood Co., Boston

h The Simmen System ¢4

Direct Contact Between
Dispatcher and Motorman
Write for Details
SIMMEN AUTOMATIC RAILWAY SIGNAL CO.

1575 Niagara St., Buffalo, N. Y.

o[SF]co “ WHALEBONE ”’

Fi Track Insulation

DIAMOND STATE FIBRE CO.
Elsmere, Del. Bridgeport, Penna. Chicago, Ill.

y for Tele . Telephone
g e
ns! )
WL ot i

e M ———————————————,

POLES "z PILING
CEDAR
We brag about the SERVICE we give

B. J. CARNEY & CO.

E. B. BRANDE, Manager M, P. FLANNERY, Manager
819 Broad Street. Grinnell, Ia, Spokane, Wash,
WM. MULLER & CO., 1729 McCormick Bldg., Chicago.
Commat us to memory.

The Trenton

Three Section Tower Outfits to fit any make of chassis.
Write for literature and prices.
J. R. McCARDELL & CO., Trenton, N. J.

Transmission Line and Special Crossing

Structures, Catenary Bridges
WRITE FOR OUR NEW DESCRIPTIVE CATALOG.

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

Aristos “COPPERWELD’’—Copper Clad Steel Wire—

Beats Solid Copper 40 Ways
Cheaper—Lighter—Stronger—Higher Elastic Limit—Costs Less to Maintain.

GET DATA
Made from the product of Copper Clad Steel Co. of Pittsburgh, Pa.
Western Sales Office PAGE WOVEN Eastern Sales Office
Steel Sales Corporation WIRE FENCE CO, Page Woven Wire Fence Co,
Chicago, III. Monessen, Pa. 30 Church St., New York

AETNA INSULATION LINE MATERIAL

Third Rail Insulators, Trolley Bases, Poles, Harps and Wheels,
groqze and Malleable Iron Frogs, Crossings, Section Insulators,
Section_Switches.

Albert & J. M. Anderson Mig. Co.

| oo 289-93 A Street, Boston, Mass, == -
Established 1877.
Branches—New York, 135 B’way, Phila- Sl
delphia, 429 Real Estate Trust Bldg. Chicago, 105 So. Dearborn St.
London, 48 Milton Street.

== |

HIGH TENSION

ST,
£ owER
OUTDOOR

4SK fOR
TECHNICAL BULLETINS

Wire Rope
and Wire

Insulated
WIRES and
CABLES

JOHN A. ROEBLING’S SONS COMPANY, Trenton, N. J.




JUNE 30, 1917]

ELECTRIC RAILWAY JOURNAL 33

Ry American
Ry .
BH Rail Bonds
Crown

United States
Twin Terminai

Soldered

American Steel & Wire Company
Chicago New York Cleveland Pittsburgh Worcester Denver

Export Representative: U. S. Steel Products Co., New York

Pacific Coast Representative: U. S. Steel Products Co.
San Francisco Los Angeles Portland Seattle

HIGHEST QUALITY

TRACK SPECIAL WORK

WE MAKE THIS GRADE ONLY

CLEVELAND FROGC & CROSSINGC CO.
CLEVELAND OHIO

300 Feet of 6-ft. Diameter

Corruga

Imagine these 300 feet of “ACME” Culverts shipped
set-up in full circle. It would take eight gondolas,
each with only a minimum load-—extra freight per
lineal foot for somebody to pay. And then, how
would you unload these heavy and clumsy culverts
from the cars and onto your wagon—and haul to
the ditch, with roads good, bad or indifferent? A
pretty tough job at the best, eh?

Then again: Picture these 300 feet of 6-ft. diameter
“ACMES,” nested—approximately 40,000 lbs., mind
you, but shipped all in one box-car—packed one
section within another—each section weighing 132
lbs.—easily handled by two men at the most—as
many sections on your wagon as you thought a
team ought to haul conveniently, considering the
roads—the simple procedure of assembling into full
circle (with furnished bolts) on the site?

With these two layouts before you you can readily account for
our big business in thesz large diameter Corruzated Culverts.
And you can profit, also.

Full power with
High or Lower Adjustment

Many emergencies requiring a
powerful jack present a diffi-
culty in bringing the jack to
bear on the load. The

Buckeye Emergency
Jack No. 239 Special

saves time, strength and trouble,
The many positions to which it
is adjustable easily solve per-
plexing lifting problems. Full
(fieta.itls in our catalog. Write
or it.

The Buckeye
Jack Mfg. Co.
Alliance, Ohio

SPECIAL TRACK WORK
Built to withstand
severe service

SWITCHES
FROGS
CROSSINGS
and
COMPLETE
LAYOUTS

New Yeork Switch & Crossing Co.

Hoboken, New Jersey

>

RAISES the possibil-
ity of efficient stok-
ing to a maximum.

Write for catalog “‘C."”

C
MURPHY RON ORKS
Detroit, Mich. U.S.A.

Kilby Frog & Switch Co.

BIRMINGHAM, ALA.

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

GREEN CHAIN GRATE STOKERS
For Water Tube and Tubular Boilers
GREEN ENGINEERING CO.

East Chicago, Indiana

Bulletin No. 1—Green Chain Grate Stokers
Bulletin No. 2—Geco Steam Jet Ash Conveyors

1. T.E.
Circuit BreaKers

for heavy street railway work are the
best obtainable. Write for New Com-
plete Catalogue.
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Have You Ever Analyzed

the H f Junk i o
s Your Business

Do you realize that a large percentage of . ‘
the tubes, flues, and grates that compose it is solicited by u's on a basis of
have had their u.sgzlessgless hastened by bad value first, service second—and
feed water conditions? a fair price.

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 Our B“Slness
leaks produce bad effects on the grates, and
also have a tendency to destroy the brick

work of the furnace. has been built on the basis of

It is therefore easily appreciable that trying just a little harder than

our competitors to get the buy-

Dearborn Tre atment er’s point of view—and to please
which is a certain corrective for all feed him.

water troubles, prolongs the life of not only
the water containing parts of your boiler,
but saves furnace parts as well. We handle everything electrical—general sup-

Dearborn Treatiment can be depended plies and standard necessities of proven worth.
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 Unlon Electrlc Company

corrosion, pitting and foaming,
Electrical Headquarters

Dearborn Chemical Company Pittsburgh, Pa.
McCormick Bldg., Chicago

Your inquiries will have our prompt attention.

The Babcock & Wilcox Company

85 Liberty Street, New York

WATER TUBE STEAM BOILERS

Steam Superheaters Mechanical Stokers
Works: BARBERTON, OHIO—BAYONNE, N. J.
BRANCH OFFICES:

ATLANTA, Candler Building. HAVANA, CUBA, Salle de Agular 104, SALT LAKE CITY, 705-6 Kearns Bldg.
BOSTON, 35 Federal St. IIUUSTON TEX., Southern Pacific Bldg. SAN FRANCISCO, ’Sheldon Bld g.
c HICA(;() Marquette Building. LOS ANG ILLE& I.'N. Van Nuys Bldg. SAN JUAN, Porto Rico, Royal Bank Bldg.
CINCINN \TI Traction BRuilding. NEW ORLI;J\I\S, 533 Baronne St. SEATTLE, "Mutual Life Building.
CLEVELAND, New England Building. PHILADELPHIA, North American Building. TUCSON, ARI/ONA Santa Rita Hotel Bldg.
DENVER, 435 Seventeenth St. PITTSBURGH, Farmers’ Deposit Bank Bldg.

M —

FOSTER SUPERHEATERS 5555

I DIXON'S Graphite Brushes

Barrett Track and Car Jacks
overcome the scoring of commutators and the resulting Barrett Emergency Car Jacks
i\f()liye anﬁiaspalikmgﬁ . o Booklet 108-M il be of Duff Ball Bearing Screw Jacks

ou ve brus roubles, Bookle - wi
THterestito ou. Duff Motor Armature Lifts

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

JOSEPH DIXON gkludc;gg_a COMPANY NG The Duff Manufacturing Co., Pittsburgh, Pa.
fstablishe
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A Further
Guarantee
of Service on

Additional manufacturing and storage facilities
and further speclalization on our line enable us
to maintain the well-known Packard service on
a larger scale than ever.

The guality of our instruments will
be as always, the best the industry
can produce.

Write for Bulletin B. R. J.-200.
It’s a transformer text-book.

Warren,
Ohio
SALES AGENTS
Electric Appliance Co., Chicago, Dallas, New Or-
leans, San Francisco. Post Glover Electric Co.,
Cincinnati, Ohio. H. I. Sackett Electric Co.,
Buffalo, N. Y. [Electric Service Supplies Co.,
Philadelphia, New York, Chicago. Braid Electric
Co., Nashville, Tenn. N. L. Walker, Raleigh,
N. C. Charleston Hlec’l Supply Co., Charleston,
W. Va. 400 San Fernando Bldg., Los Angeles, =
Cal.
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SHERWIN-WILLIAMS

Old Dutch Railway Enamel

S-W Old Dutch Railway Enamel reduces material
costs to a minimum, two coats being sufficient over
proper undercoatings, instead of the usual two coats
of color and two coats of varnish. When a car so
finished is reshopped only one coat of Old Dutch
Railway Enamel is necessary after cleaning and
preparing the old surface.

It will wear longer than any finishing varnish or
any other kind of enamel.

Color card on request.

THE SHERWIN-WiLLIAMS Co.

Paint and Varnish Makers

601 Canal Road, Cleveland, O.

Last Word in Refillable Fuses mm_j
: : SAVE

60 to 80 per cent.

Sole Manufacturer

A. F. DAUM
Pittsburgh, Pa.

The Big Three
D & W Fuses, Deltabeston Wire
Delta Tape
D & W Fuse Co., Providence, R. L.

Repair Shop
Machinery
and Cranes

Built by

NILES-BEMENT-POND GO,

111 Broadway, New York

Boston Philadelphia
St. Louis

Pittsburgh
Birmingham, Ala.

Chicago
London

"STANDARD
Woven Fabric Co.
Walpole, Mass.

KINNEAR Steel Rolling Doors
FOR CAR HOUSES

Compact, Durable, Easily and Speedlly Operated and Flre-
proof. Openings of any size may be equipped and the
doors motor-operated if desired. Manufactured by the
KINNEAR MANUFACTURING CO., Columbus, Ohio
BOSTON PHILADELPHIA CHICAGO

COMMUTATORS

Original Manufacturers’ Dimensions
Write for new bulletin

THE EUREKA CO., North East, Pa.

FORD TRIBLOC

A Chain Hoist that excels in every feature. It has
Planetary Gears, Steel Parts, 374 to 1 factor of Safety.
It's the only Block that carries a five-year guarantee.
FORD CHAIN BLOCK & MFG. CO.
142 Oxford Street, Philadelphia
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| No. 108-AX
Stationary Seat

Lighter in weight than ever before, and yet
stronger and more compact.

Rigid Pressed Steel Frame supporting the
cushion and the back, upholstered in Rattan.

New type of Shaped Cushion and Back con-
forms to the lines of the human body in a
comfortable sitting posture, affording as much
comfort and durability as
more elaborate and ex-
pensive types,

Greatly increases the
seating capacity of car, as
seats may be placed in
closer centers, though still
giving as much room as

COPYRIGHTED

Hale and Kilburn Co.

New York Chicago
Atlanta  San Francisco

Philadelphia
Washington

WE CAN CUT YOUR COST OF
HEATING CURRENT

Write for THERMOSTATIC CONTROL INFORMATION

ELECTRIC HEATERS Cut
Installation and Maintenance

Charge.

VENTILATORS Also Venti-
late in Stormy Weather.

THEI:M.()STATS Save Cur-
rent.

ORIGINATED the wuse of |
NON-CORROSIVE Wire for

Electric Car Heaters.
ORIGINATED The Ventilated
Coil Support.
LET US FIGURE ON YOUR NEXT REQUIREMENTS

Gold Car Heating & Lighting Co. 17 BatteryPl.,New York

—the only means
at your disposal
to accurately

CONDMY ;75

BUILT LIKE A WATCH power consump-

tion of cars.
]""’““'I You can well af-
ford to investi-
I E gate. Bulletin
116.

3
M S

Minneapolis
Met'p’Itan Life Bldg.

New York
50 Church St,

Los Angeles
San Fernando Bldg

——

THoldlen & Winit® Ine

Electric Railway Sales Distributors for:

Wasson Air-Retrieving Trolley Bases. (U. S.)

Garland Ventilators.

Perry-Hartman Self-Centering Center Plates and
Anti-Friction Side Bearings.

Watson Car Lighting Regulator.

Anderson Brake Slack Adjusters.

Chicago District Representatives for:
Drew Line Material.
Columbia Car & Shop Equipment.
Miller Trolley Shoe.
Lincoln Rall Bonding and Bonds.

1508 Fisher Building CHICAGO

The Standard for Speed, Accuracy, Durability

B-V Visible Punch

Look for this

Trade Mark

BONNEY-VEHSLAGE TOOL COMPANY
124 Chambers Street, New York City
Factory, Newark, N. J.

Use them in your terminals—

PEREY TURNSTILES
or PASSIMETERS

Faster than the ticket seller

Perey Manufacturing Co., Inc.
30 Church Street, New York City

For the Answer to your Fare Collection Problems
Write for
‘“‘Earnings Per Passenger Mile’’
It tells how the
BONHAM TRAFFIC RECORDER
Will Meet Your Needs
The Bonham Recorder Co., Hamilton, Ohio

Direct ‘
Automatic
Registration
By the
Passenger
Rooke Automatic

Register Co.
Providence, R. I.

RAlLWA\.( U‘l’ll—l‘f\( COMPAN\‘

Sole Manufacturers
“ITONEYCOMB” AND “ROUND JET” VENTILATORS
for Monitor and Aveb Roef Cars, and all classes of buildings ; also
ELECTRIC TIHERMOMETIER CONTROL
of Car Temperatures.
141-151 WEST 22D ST, Write for 1228 IIRO:\I)\V.‘\‘Y

Chicage, TIN. Catalogue New Yerk, N.

The Best Shade Rollers for Cars

PECIAL shade rollers for cars, that will last and give satisfac-
tion for years, and yet cost but little more than the poorest
you can buy, are made by the Stewart Hartshorn Co., E. Newark,
N. J. This company is by far the largest shade roller manufacturer
in the world. It is able to give high quality at lower prices because
of the enormous output. Write for catalog, stating wants. You are
always protected when )
you buy shade rollers W %
if they bear the signature




JUNE 30, 1917]

ELECTRIC RAILWAY JOURNAL

37

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

The Kalamazoo Trolley Wheels

have always been made of entirely
new metal, which accounts for their
long life WITHOUT INJURY TO
THE WIRE. Do not be misled by
statements of large mileage, because
a wheel that will run too long will
damage the wire. If our catalogue
does not show the style you need,
write us—the LARGEST EXCLU-
SIVE TROLLEY WHEEL
MAKERS IN THE WORLD.

THE STAR BRASS WORKS

KALAMAZOO, MICH., U. S. A.

TROLLEY POLES

Our stock of over 7000 high
carbon steel poles is at all times
available for immediate ship-
ment.

These poles are of high grade
special skelp, properly rein-
forced, and will sustain a wheel
pressure of from 35 to 40
pounds without taking a per-
manent bend.

UTTAL

PITTSBURGH

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 Heaters

CARLISLE, PA.

m THE COOPER HEATER CO.

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

shops for overhauling. Kill two birds with one stone.

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

this change before you start your cars through the u

PANTASOTE

The National Standard

for Car Curtains and

Car Upholstery
AGASOTE HEADLINING

Will not
Waterproof and homogeneous.

The only headlining made in one solid piece.
separate, warp or blister.

The Pantasote Company

11 Broadway, New York. People’s Gas Bldg., Chicago, Ill.
797 Monadnock Bldg., San Francisco, Cal,

HORNE RAILWAY DEVICES

Horne Double Acting Brakes Lord Screenless Air Cleaners for
Giant Geared Brakes Compressors
Differential Staffless Brakes Hydrogrounds and Lightning Ar-
Sterling Safety Brakes resters
Sterling Trolley Bases Fenders and Wheelguards
Sterling Sand Boxes Controller Fingers
Air Rectifiers, eliminating frozen Friction and Rubber Tape
air brake piping Packing and Gaskets

Q-P Trolley Catchers Air Hose and Rubber Specialties

HORNE MANUFACTURING CO., 50 Court St., Brooklyn, N. Y.

The Eclipse Railway Supply Co.
CLEVELAND, OHIO

Manufacturers of the
ECLIPSE LIFE GUARD ECLIPSE WHEELGUARD
ECLIPSE TROLLEY RETRIEVER ACME FENDER '

| PROVIDENCE H-B |

FENDERS LIFE GUARDS

The Consolidated Car Fender Co., Providence, R. I.

Manufacturers of The Providence Fender and II-B Life Guard

Wendell & MacDuffie Co., 61 Broadway, New York
General Sales Agents

“GLOBE ”? VENTILATORS

Globe Ventilator Co., Troy, N. Y.
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FOR SALE

Motors

4—West. 38-B Motors, complete with 64 teeth, 4”7
bore, split gears, 18 teeth pinions, and gear
casings, extra repair parts, 1 new each upper
and lower field coils, 1 new set armature coils,
2 new brush holders, 1 new gear and 1 new
pinion. Will sell as a complete lot.

Compressors
25-——AA-1 Air Compressors.

Controllers
12—K-6 Controllers.
30—K-10 Controllers.

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

STREET CAR MOTORS
10 Westinghouse No. 306, PRACTICALLY NEW—
LESS THAN ONE YEAR IN SERVICE.

12 Westinghouse No. 317-A, with gears and pinions.
ABSOLUTELY NEW,

CONTROLLERS
38 Gen. Elec. K-10, with handles and brackets.

FREQUENCY CHANGERS

4 1000 KW. SETS:
Generators: 3 ph,, 60 cy., 4500-2300 volts, 300 RPM.
I\R/I](-:),g\(/}rs: 1050 Kva., 3 ph, 25 cy., 6600 volts, 300

Exciters: Direct connected.
Switchboards: With necessary instruments.

1 100 KW. SET:
Generator: Sgle. ph.,, 60 cycle, 2300 volts, 720 RPM.
Motor: 150 HP., 3 ph., 25 cy., 2300 volts, 720 RPM.
Exciter: 5 KW.,, direct connected.

ROTARY CONVERTERS AND MOTOR
GENERATOR SETS—25 cycles

1 600 KW. Gen. Elec, TC-A 3 ph, 600 volt, D.C,, 375
volt A.C.,, 8 pole, 375 RP

1 600 KW. set consisting of two 300 KW. 6 pole genera-
tors, 550 wvolts., 600 amps.,, dir. conn. to one 750 HP,
synchronous motor, 3 ph., 25 cy., 6600 volt, 500 RPM.,
complete with AC and DC panels.

4 500 KW. Gen. Elec., HC-K, 600 volt D.C., 4 pole, 750
RPM., each rotary complete with three 1656 Kva. Gen.
Elec. OI SC Transformers, HP-RP, 6600/5940 volts
prim., 430/286/143 volts sec., also necessary panels and
instruments.

1 500 KW, Westg., 3 ph, 550 volt D.C.,, 390 volt A.C., 6
pole, 500 RPM., With dlr conn. startmg motor, AC and
DC panels and three 175 KW. Westg. oil cooled
transformers, 13,200 volts prim., 390 volts sec.

Our new and complete list of steam and electrical equip-
ment will be mailed upon request

MACGOVERN & COMPANY, Inc.

114 Liberty Street, New York City

IMMEDIATE SHIPMENT

1—500 KW, General Electric Curtis steam turbine, 3 ph.,
60 cy., 1800 rpm., 2300 volts, 150 1b. steam pressure,
vertical type.

1—500 K.W. Westinghouse Horizontal Turbo Generating
Unit wound for 3 phase, 60 cycle, 2300 volts, speed 3600
rpm., condensing duty.

25 Cycle Rotary Converters

2—150 KW. General Electric type T.C., 4-150-750, 25 cycle,
3 ph., 5756 volt, rotary converters, 750 rpm., complete
with end play and speed limit device.

200 Kilowatt 60 Cycle Rotary Converters

1—200 KW. Westinghouse 3 ph., 60 cy. rotary converters,
550 volts, 720 rpm., complete with 4—100 KW. West-
inghouse Scott connected oil insulated transformers,
10,000/9500 volts prim., 430/362 volts secy.

1—150 KW. Westinghouse 3 ph., 60 cy., rotary converter,
550 volts, 720 rpm.

Transformers

6—750 KVA. General Electric oil filled self cooled trans-
formers, 4400/281 volts, with 4400-4290-4180-4070-2200-
2090-1980 taps in the primary.

3—500 KW. General Electric, 60 cy., single phase trans-
formers, 66,000 volts primary, 4400/2200 volts secondary.

3—375 KVA. Allis Chalmers O, I C. indoor type trans-
formers, 25 cy., 2300 v., 367 v. secy.

3—350 KVA. General Electric, type H, 60 cy., transform-
ers 2400/2300/2200 v. prim., 200/400 v, secy.

1—100 KVA. General Electric, type H, 60 cy. transformer,
4600 volts prim., 115-230 volts secy.

100 KW, Westinghouse oil insulated, Scott connected
transformers, 10,000/9500 v. prim., 430/362v secy.

3—176 KW. Westinghouse 60 cy. transformers, 2200 v. prim.,
110/220/440 v. secy.

3—50 KVA. General Electric type H, 60 cy. transformers,
900/1000/16000 v. prim. Y., 230/460 v. secy.

Also a stock of smaller sized transformers.

IMMEDIATE DELIVERY

ARCHER & BALDWIN, Inc.
114-118 Liberty Street New York City
TELEPHONE 4337-4338 RECTOR

FOR SALE

About 4500

POLES

Long Leaf
Yellow Pine

creosoted by standard method with 12 1bs. per
cubic foot. The poles are straight, specially
selected and finest class 35 to 36’ long and
14" to 1134” diameter five feet from butt.
Poles were inspected, accepted and purchased
for a neutral country power line, but shipping
conditions prevent moving. Now stored at
Mobile. Inspection can be arranged. Fur-
ther particulars obtainable from the Pyrites
Company, Ltd., 15 William Street, New York.
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FOR SALE

FOR SALE

POSITIONS WANTED

If you want

New or Old Steel Rails
Machinery, Cars or Equipmeut
Write us your ueeds
Have you seen our new bargain list?

ZELNIGKER w ST. LOUIS

Fare Boxes for Sale

40 Johnson registering fare boxes. In
excelient operating condition. Greatly
reduced prices. For immediate ship-
ment address Nelson P. Hall, Sales
Agency, 14 East Jackson Blvd., Chi-
cago, Il

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 & Eiectrical Equipment

90 West Street  New York City

FOR SALE

16 W. H. 68

Railway Motors

now ruanning in good condition, with
gears, pinions, cases, collars. Will re-
lease for delivery during month of July.

Also one set G. E. 1000 Armature
Coils—and one 1200 G. K. new field coil.

C. G. & W. St. Ry. Co.

Waynesboro, Penna.

FOR SALE OR EXCHANGE

Two one-man single truck

Passenger Cars

used 3 years.

Ballast Cars

in fair condition. Chicago delivery.
Will sell for cash or exchange for bag-
gage and express cars suitable for use
as (railers for hauling milk and freight
in interurban service.

ELGIN AND BELVIDERE ELECTRIC CO.,
105 So. La Salle St., Chicago.

12 center dump

FOR SALE

Two second-hand

Open Car Bodies

8 seat, 25 feet long over all. One
body just painted—other cleaned
for painting.

Rome Railway & Light Company,
Rome, Ga.

Immediate Shipment

100.tons of 62 1b. Shanghai rails, together
with bars, rails practically as good as new,
ready for quick shipment. Wire for prices.

M. K. FRANK
Frick Buailding, Pittsbuargh, Pa.

85 lb. A.S. C. E. Relayers

16,000 tons—with Angle Bars to match.
Availabie immediate shipment and
centrally located.

We positively own these Rails and
offer same in carload lots and over.
25,000 tons—Relayers—sizes 25 1b. to
100 1b., 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 to length for structural pur-
poses.

Frogs, Switches, Bolts,
and all Accessories.

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

Nuts, Spikes

Cleveland, Ohio

Everything in the Line
of Repairs to Electrical
Machinery

Complete Armatures, New Armatures,
Rewound Armature Cores, Armature

Shafts, Armature Coils, Fields and
Commutators.

Established 22 Years.

MISCELLANEOUS WANTS

Wanted at Once

For immediate shipment any quantity of
battery lead plates, sediment scrap cop-
per and wire, brass and all other grades
of scrap material. Write to us today
for our prices. National Metal & Rub-
ber Co., 31 India Wharf, Boston, Mass.

POSITIONS WANTED

AS superintendent, train master or chief
train dispatcher, with a good interurban
company. 17 years’ experience in oper-
ating department of electric and steam
railways. Best reference. I°. W. 1542
(Utah), Elec. Ry. Journal, San Fran-
cisco.

TOSITION as superintendent or assistant
superintendent of electric railway. Have
expericnce as superintendent, pro tem,
of large interurban and city railway and
dispatcher of same. Best of references
furnished wupon request. P W 1551
(Pa.), Elec. Ry. Journal, P’hiiadelphia.

OPERATING man, 45, with fifteen years’

successful experience as Superintendent
and General Superintendent, short line
roads, open for engagement on steam or
electric line. P. 'W. 1543 (Cal.), Elec.
Rly. Journal, San Francisco,

SUBSTATION and overhead superintend-

ent also experienced in shop work.
Good interurban record, 18 years’ ex-
perience, 10 years in last position.
>, W., 1520 (Ill.), Elec. Ry. Journal,

(fhicago.

SUPERINTENDENT-—Competent operat-

ing executive thoroughly conversant
with modern practice, 20 years’ experi-
ence in high-speed single track and city
operation. Now employed, but desirous
of assuming greater responsibilities.
Correspondence solicited. P. W., 1535
(N. Y.), Elec. Ry. Journal, N. Y. C.

BUSINESS OPPORTUNITIES

Offices Available

For immediate occupancy, 1204 sqg. ft. of-

fice space in The Engineering Building,
Liberty St, N. Y. Unobstructed view
from all sides. Ideal location for en-
gineering company or manufacturers’
representative. B. O, 1550 (N. Y.),
Elec. Ry. Journal.

POSITIONS VACANT

TRACK supervisor wanted for

DRAFTSMAN wanted for Master Mechan-

ic's office. Must have good electrical and
mechanical knowledge. State salary ex-
pected, Man over 31 years old preferred.
. 1544 (Pa.), Elec Ry. Journal, Phila-
delphia.

city and
interurban road. Give details of past
experience, together with age, salary ex-
pected and references in first letter. P.,
1549 (Pa.), Elec. Ry. Journal, Phila.

WANTED : Man for armature winding and

all kinds of electrical repairing. Pay
37c. per hour. P. 1541 (Pa.), Elec.
Ry. Journal, Philadelphia.

AGENTS AND SALESMEN

Salesman Wants Position

Buyer now connected with large corpora-

tion wishes position as salesman for
manufacturing company. Am especially
fitted to handle hardware or tools. Can
furnish unlimited references; not par-
ticular as to territory. 8., 1548 (Mo.),
I2lec. Ry. Journal, Chicago.

EMPLOYMENT AGENCIES

Correspondence Service

The undersigned provides a confidential

service designed to locate openings
through correspondence for men earn-
ing not less than $2.500 and up to $25,~
000; all lines. Not an employment
agency, but a constructive, initiative
service, covering individual negotia-
tions. HEstablished 1910. Complete pri-
vacy assured; present connections in
no way jeopardized. Send name and
address only for explanatory details,
R. W. Bixby, H1l Niagara Square,
Buffalo, N. Y.
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More than 300 different products are here listed.

The Alphabetical Index (see eighth page following)
gives the page number of each advertisement.

As far as possible advertisements are so arranged
that those relating to the same kind of equipment or
apparatus will be found together.

READY-REFERENCE INDEX

to products manufactured by advertisers in this issue of Electric Railway Journal

This ready-reference index is up to date, changes

being made each week.

If you don’t find listed in these pages any product
of which you desire the name of the maker, write or
wire Electric Railway Journal, and we will probably

furnish the information.

Acetylene Apparatus.
(See Cutting
Oxy-Acetylene.)

Apparatus,

Advertising, Street Car.
Collier, Inc., Barron G.

Alr Cleaners.
Horne Mfg. Co.

Alr Rectlfiers.
Horne Mfg. Co.

Alloys and Bearing Metals.
(See Bearlngs and Bearing
Metals.)

Alloys, Steel and Iron.
Titanium Alloy Mfg. Co.

Anchors, Guy.
Electric Service Supplies Co.
Holden & White, Inc.
Ohio Brass Co.
Union Electric Co.
Westinghouse Elec. & M. Co.

Anti-Climbers.
Rallway Improvement Co.

Automoblles and Buses.
Brlll Co., The J. G.

Axles.
Natlonal Tube Co.

Axle Stralghteners.

Columbia M. W. & M. L. Co.

Axles, Car Wheel,
Bemis Car Truck Co.
Brill Co., The J. G.
Carnegie Steel Co.
St. Louis Car Co.
Standard Steel Works Co.
Westinghouse Elec. & M. Co.

Babbltting Devices.
Columbia M. W. & M. 1. Co.
Badges and Buttons.
Electric Service Supplies Co.
Internatlonal Register Co., The

Bankers and Brokers.
National City Co.

Batterles, Storage.
Electric Storage Battery Co.

Bearings and Bearing Metals.
Ajax Metal Co.
Bemis Car Truck Co.
Columbia M. W. & M. I. Co.
Eureka Co.
General Electric Co.

Kerschner Co., Inc., W. R.
Long Co., E. G.
St. Louis Car Co.

Westinghouse Elec. & M. Co.

Bearlngs, Center.
Baldwin Locomotlve Works.
Holden & White, Inc.

Bearings, Roller and Ball.
Gurney Ball-Bearing Co.
Rallway Roller Bearing Co.

Bearlngs, Roller Side.
Holden & White, Inc.

Bells and Gongs.
Brill Co., The J. G.
Columbia M. W. & M. 1. Co.
Electric Servilce Supplies Co.
St. Louls Car Co.

Benders, Rall.
Niles-Bement-Pond Co.
Zelnicker Sup. Co., W. A.

Blow Torches for Soldering and
Brazing. (See Cutting Ap-
paratus, Oxy-Acetylene.)

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

Boilers.
Babcock & Wilcox Co.

Boller Cleaning Compounds.
Dearborn Chemical Co.

Boller Tubes.
National Tube Co.

Bond Clips.
Elgctric Railway Improvement
0.

Bond Testers.
American Steel & Wire Co.

Bonding Apparatus.
Elgctriu Railway Improvement

0.
Ohio Brass Co.

Bonding Tools.

American Steel & Wilire Co.
Electric Rallway Improvement

Co.
Electric Servlce Supplles Co.
Ohio Brass Co.

Bonds, Rall.

American Steel & Wire Co.
Elgctrlc Railway Improvement

Electric Service Supplies Co.
General Electrlec Co.

Ohio Brass Co.

Union Electriec Co.
Westinghouse Elec, & M. Co.

Bonds, Welded.
Lincoln Bonding Co.

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

Boring Tools, Car Wheel.
Niles-Bement-Pond Co.

Braces, Rali.
Kilby Frog & Switch Co.

Brackets and Cross Arms. (See
also Poles, Tles, Posts, Etc.)
B%es Expanded Steel Truss

0.
Electric Service Supplies Co.
Hubbard & Co.

Lindsley Bros, Co.

Ohio Brass Co.

Brake Adjusters.
Holden & White, Inc.
Smith-Ward Brake Co.

Brake Shoes,
Amer. Brake Shoe & Fdy. Co.
Brill Co., The J.
Columbia M. W. & M. 1. Co.
Long Co., E. G.
St. Louls Car Co.
Brakes, Brake and
Brake Parts.
Allis-Chalmers Mfg. Co.
Bemis Car Truck Co.
Brill Co., The J. G.
Columbia M. W. & M. I. Co.
General Electric Co.
Holden & White, Inc.
Horne Mfg. Co.
Long Co., E. G,
St. Louis Car Co.
Union Electric Co.
Westinghouse Trac. B. Co.

Systems

Brooms, Track, Steel or Rattan.
Zelnicker Supply Co., W. A.

Brush Holders.
Anderson Mtg, Co., A. & J. M.
Columbia M. W, & M. L. Co.
Eureka Co.

Brushes, Carbon.
American Carbon & Battery

Co.
General Electrle Co.
Jeandron, W, J.
Morgan Crucible Co.
Westinghouse Elec. & M. Co.

Brushes, Graphlte.
Dixon Crucible Co., Jos.

Bumpers, Car Seat.
Electric Service Supplles Co.

Bushings, Case Hardened and
Manganese.
Bemis Car Truck Co.

Bushings, Flibre.
Diamond State Fibre Co.

Buttons. (See Badges and
Buttons.)
Cables. (See Wires and Cables.)

Carbon Brushes.
Carbon.)

(See Brushes,

Car Equipment. (For Fenders,
Heaters, Reglsters, Wheels,
etc.—See those headings.)

Car Stops—Automatic.
Consolidated Car Heating Co.

Car Trimmings. (For Curtalns,
Reglsters, Doors, Seats, etc.
—See those headings.)

Cars, Passenger, Ex-
press, etc.

American Car Co.

Brill Co., The J. G.

Jewett Car Co.

Kuhlman Car Co., G. C.

St. Louis Car Co.

Stephenson Co., John.

Wason Mfg. Co.

Freight,

Cars, Second Hand.
Electric Equipment Co.
Kerschner Co., Inc.,, W. R.

Cars, Self-Propelled.
Electric Storage Battery Co.
General Electric Co.

Castings, Brass.
Columbia M. W. & M. L
Eureka Co.
Frankel Connector Co.

Co.

Castlngs,

Anderson Mfg. Co., A. & J. M.
Columbia M. W. & M. I Co.
Eureka Co.

Horne Mfg. Co.

Composltion or Cop-

Castings, Gray lron and Steel.
Amer. Brake Shoe & Fdy. Co.
Bemis Car Truck Co.
Columbia M. W. & M. I Co.
Horne Mfg. Co.

Long Co., E. G.

St. Louis Car Co.
Standard Steel Works Co.
Union Spring & Mfg. Co.

Castings, Malleable and Brass.

Amer. Brake Shoe & Fdy. Co.
Bemis Car_Truck Co.
Columbia M. W. & M. I. Co
Horne Mfg. Co.

T.ong Co., E. G.

St. Louis Car Co.

Catclhers and Retrievers, Trol-
ey.

Eclipse Railway Supply Co.
Electric Service Supplies Co.
Holden & Whilte, Inc.

Horne Mfg. Co.

Kerschner Co., Inc.,, W. R.
Long Co., E. G.

Ohio Brass Co.

Union Electric Co.

Wood Co., Chas. N.

Celilng, Car.—(See head lining.)

Charglng Sets, Storage Battery.
General Electrle Co.
Lincoln Electric Co.

Chemlsts.
Little, Inc., Arthur D.

Clrcult Breakers.
Cutter Electrical & Mfg. Co.
General Electric Co.
Westinghouse Elec. & M. Co.

Clamps and Connectors for
Wires and Cables,

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

Electric Service Supplles Co.

Frankel Connector Co.

General Electric Co.

Hubbard & Co.

Klein & Sons, Mathlas.

Ohlo Brass Co.

Union Electric_Co.

Westinghouse Elec. & M, Ce.

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

Brill Co., The J. G.
Ohio Brass Co.

Cleats, Car WIring.
General Electric Co.

Clusters and Sockets.
General Electric Co.

Coai and Ash Handling.—(See
Conveylng and Holsting Ma-
chinery.)

Coasting Clocks.
Railway Improvement Co.

Coil Banding and Winding Ma.

chines.
Columbia M. W. & M. I. Co.

Electric Service Supplles Co.

Colls, Armature & Fleld.

Cleveland Armature Works.
Columbia M, W. & M. I. Co.
D & W Fuse Co.

General Electric Co.
Ingependent Lamp & Wire

0.
Westinghouse Elec. & M. Co.

Colls. Choke and Kicking.

Flectric Service Supplies Co.
Renaral Electric Co.
Westinghouse Elec. & M. Co.

Coin-Counting Machines.
In'tlgrnationa.l Register Co,,

Johnson Fare Box Co.

Commutator Slotters.

Electric Servilce Supplies Co.

- General Electric Co.
Westinghouse Elec. & M. Co.
Wood Co., Chas. N.

Commutator Trulng Devices.
General Electric Co.
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Model 370-—A.C. and D.C. Ammeter

One of the Portable Electrodynamometer
Group, which also includes Model 310
Single Phase and D.C. Wattmeter, Model
329 Polyphase Wattmeter and Model 341
A.C. and D.C. Voltmeter.

.. ‘Write
The characteristics of the group are ex-

treme accuracy (guaranteed within a frac-
tion of 1% full scale value), adaptability
for use on circuits of any commercial
frequency and any wave form, great over-

< B . New York Chicago Denver Montreal
]‘;?d .Capzc‘ty’. low é“°l':3e;‘dt. of "‘;'t'a' Philadelphia Boston Detroit Vancouver
eftective damping and shie ing, an the Pittsburgh Buffalo St. Louis London
legibility and remarkable uniformity of the glevelandi gich%‘nond Toronto Iljatrls .
: incinnat an Francisco Winnipeg etrogra
hand calibrated scales. Florence Johannesburg, S. Africa
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Idealism
That is Practical

To attain the highest possible standard of service
is the dominating purpose which subordinates all other
considerations in the designing and building of

Indicating Instruments

Especially in this field of Electrical Measurement,
such an ideal is thoroughly consistent with practical
commercial demands. So it is that Weston preemi-
nence is as well recognized from the commercial
standpoint as from the scientific.

‘Weston Indicating Instruments include a great variety of groups
for portable or switchboard service on A.
ments designed expressly for testing and laboratory use, for motor car
and boat electrical systems, and many others for special purposes.

C. or D. C. Circuits, Inst

for Bulletins or Catalogs describing those which interest you.

Weston Electrical Instrument Company

21 Weston Ave., Newark, N. J.

ru-
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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

Hartman Centering Center Plates
Wasson Trolley Bases

Garland Ventilator
Electric Arc Welders

High Class Railway Varnishes
and Enamels
Elastic Car Waste

Tool Steel Gear & Pinion Co.
Johnson Fare Box Co.

C. & C. Electric & Mfg. Co.
Holden & White

General Agents for Anglo-American Varnish Co.
Eastern Agents for Union Fibre Co.

Special Agents for

the Overload

car motors or compressors?

shop. You can eliminate these trips by using

Salamander
Fireproof Wire
motor field, armature and compressor coils.
can’t burn out Salamander Wire Coils. We've

them red-hot on test without any breakdown.

Send for samples and catalogs.

Offices:
1737 Broadway, New York

FACTORIES:

What’s the usual result of an overload on your

A puff of smoke—followed by a trip to the repair

You
had

Independent Lamp & Wire Co., Inc.

York, Pa., and Weehawken, N. J.




42

(Commutators or

Yarts to Insulators)

[JUNE 30, 1917

READY-REFERENCE INDEX

to products manufactured by advertisers in this issue of Electric

Railway Journal

Commutators or Parts.
Cleveland Armature Works.
Columbia M. W. & M. I. Co.
Eureka Co.

General Electric Co.
Long Co., E. G.
Westinghouse Elec. & M. Co.

Compressors, Alr,
Allis-Chalmers Mfg. Co.
General Electric Co.
Westinghouse Trac. B. Co.

Condensers.
Allis-Chalmers Mfg. Co.
General Electric Co.
Westinghouse Elec. & M. Co.

Connectors, Solderless.

Frankel Connector Co.
Horne Mfg. Co.

Controller Fingers.
Horne Mfg. Co.

Controller Regulators.
Electric Service Supplies Co.

Controllers or Parts.
Allis-Chalmers Mfg. Co.
Columbia M. W. & M. I. Co.
Electric Service Supplies Co.
General Electric Co.
Kerschner Co., Inc.,, W. R.
Westinghouse Elec. & M. Co.

Controlling Systems.

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

Converters, Rotary.
Allis-Chalmers Mfg. Co.
General Electric Co.
Westinghouse Elec. & M. Co.

Conveylng and Holsting Ma-
chinery.

Columbia M. W. & M. 1. Co.

Green Engrg. Co.

Cord, Bell, Trolley, Reglster, etc.
Brill Co., The J. G.
Electric Service Supplies Co.
International Register Co.,

The.

Long Co., E. G.
Roebling’s Sons Co., John A.
Samson Cordage Works.
Union Electric Co.

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

Couplers, Car.
Brill Co., The J. G.
Long Co., E. G.
Ohio Brass Co.
Van Dorn Coupler Co.
Westinghouse Trac. B. Co.

Couplings, Condult.
Horne Mfg. Co.

Cranes. (See also Hoists.)

Allis-Chalmers Mfg. Co. |
Niles-Bement-Pond Co.

Creosoting.
atives.)

(See Wood Preserv- |

Cross Arms. (See Brackets.)

Crossing Foundations.

International Steel Tie Co.
Crossing Signals. (See Signals,
Crossing.)
Crossings, Track. (See Track,
Speclal Work.)
Culverts,
Canton Culvert & Silo Co.

Curtalns and Curtaln Flxtures.
Brill Co., The J. G. .
Electric Service Supplies Co.
Hartshorn Company, Stewart.
Pantasote Co., The,

St. Louis Car Co.
also

Deralling Devices. (See

Track Work.)
Cleveland Frog & Crossing Co.

Destination Signs.

Columbia M. W.
Electric Service

& M. I. Co.
Supplies Co.

Detectlve Service.
Wisch Service, P. Edward.
Dispatching Systems.
Sigmen Automatic Ry. Sig.
o.

Door Operating Devices
Consolidated Car Heating Co.

Doors and Door Fixtures.
Brill Co., The J. G.
General Electric Co.
Hale & Kilburn Co.

Doors & Shutters, Flreproof.
Kinnear Mfg. Co.

Doors, Steel Rolling.
Kinnear Mfg. Co.

Draft Rlgglng. (See Couplers.)

Drllls, Track.
American Steel & Wire Co.
Electric Service Supplies Co.
Long Co., E.
Niles-Bement-Pond Co.
Ohio Brass Co.
TUnion Electric Co.

Dryers, Sand.
Electric Service Supplies Co.
Union Electric Co.
Zelnicker Sup. Co., W. A.

Engineers, Consulting, Contract-
ing and Operating.
Archbold-Brady Co.
Arnold Co., The.
Beeler. John A.
Byllesby & Co.. Inc.,, H. M.
Drum & Co., A. L.

Ford, Bacon & Davis.
Hunt & Co., Robert W.
Jackson, D. C. & Wm. B.
Little, Tnc., Arthur D.

Richey, Albert S.

Sanderson & TDorter.

Scofield Engineering Co.
Stone & Webster Iing. Corp.
White Companies, J. G,
Woodmansee & Davidson, Tnc.

Englnes, Gas and OIl.

Allis-Chalmers Mfg. Co.
Westinghouse Elec. & M. Co

Engines, Steam.

Allis-Chalmers Mfg. Co.
Westinghouse Klec. & M. Co

Fare Boxes.
Brill Co., The J. G.
Internat’l Register Co.,
Johnson Fare Box Co.

The.

Fences and Fence Posts.
American Steel & Wire Co.

Fencing Wilre.

American Steel & Wire Co.
Page Woven Wire Fence Co.

Fenders and Wheel Guards.
Brill Co., The J. G.
Consolidated Car Fender Co.
Horne Mfg. Co.

Fclipse Railway Supply Co.
Electric Service Supplies Co.

Star Brass Works.

Flbre.

Diamond State Fibre Co.
Westinghouse Elec. & M.

Co.
Fibre Insulatlion.
National Ry. Appliance Co.

Flbre Tublng.

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

Field Colls. (See Coils.)

Flooring Composition.
Argerican Mason Safety Tread
o.
Forgings.

Eureka Co.
Standard Steel Works Co.

Frogs, Track. (See Track Work.)
Furnaces.

(See Stokers).

Fuses and Fuse Boxes.

Columbia M. W. & M. I. Co.
D & W Fuse Co.
Daum, A.
General Electrlc Co.
Westinghouse Elec. & M. Co.
Fuses, Refillable.
Columbia M. W. & M. I. Co.
General Electric Co.
Horne Mfg. Co.
Gaskets.
Diamond State Fibre Co.
Power Specialty Co.
Gas Producers.
Westinghouse Elec. & M. Co
Gates, Car.
Brill Co., The J. G.
Jewett Car Co.
Gages, Oil and Water.
Ohio Brass Co.
Gear Blanks.
Carnegie Steel Co.
Diamond State Fibre Co
Standard Steel Works Co
Gear Cases.
Columbia M. W. & M. 1. Co
Electric Service Supplies Ca

Kerschner Co., Inc., W. R.
National Ry. Appllanr-e Co
Westinghouse Elec. & M. Co
Union Electric Co.

Gears and Pinions.
Columbia M. W, & M. T.
Diamond State Fibre Co.
Electric Service Supplies Co
General Electric Co.
Kerschner Co., Inc.,, W, R.
Long Co., E. G.

National Ry. Appliance Co
Nuttall Co., R. D.
Union Electric Co.

Co

Generating Sets, Gas-Electric.
General Electric Co.

Generators, Alternating Current.
Allis-Chalmers Mfg. Co.
General Electric Co.
Westinghouse Elec. & M. Co

Generators, Dlrect Current.
Allis-Chalmers Mfg. Co.
General Electric Co.
Lincoln Electric Co.
Westinghouse Elec. & M. Co

Gongs. (See Bells and Gongs.)

Graphlte.

Dixon Crucible Co., Joseph.
Morgan Crucible Co.

Greases. (See Lubricants.)

Grinders, Portable, Electric,
General Electric Co,
Goldschmidt Thermit Co.
Raijlway Track-work Co.

Guards, Trolley.

Electric Service Supplies Co.
Ohio Brass Co.

Harps, Trolley.
Anderson M. Co., A. & J. M.
Electric Service Supp]les Co.
Nuttall Co.,, R. D.
Star Brass Works.

Headlights.
Electric Service Supplies Co.
General Electric Co.
Kerschner Co., Inc., W. R.
Long Co., E. G.
Ohio Brass Co.
St. Louis Car Co.
Union Electric Co.
Westinghouse Elec. & M. Co

HeadlIning.

Kerschner Co., Inc.,
Pantasote Co., The.

W. R.

Heaters, Car (Electric).
Consolidated Car Heating Co.
Gold Car Heating & Lighting

Co.
Smith Heater Co., Peter.

Heaters, Car, Hot Ailr.

Cooper Heater Co.
Smith Heater Co., Peter.

Heaters, Car (Hot Water).

Cooper Heater Co.
Smith Heater Co., Peter.

Heaters, Car (Stove).

Flectric Service Supplies Ceo.

Smith Heater Co., Peter,
Hoists & Lifts.

Columbia M. W. & M. I. Co.

Duff Mfg. Co.

Ford Chain Block & Mfg. Co.

Niles-Bement-Pond Co.

Hose, Bridges.
Ohio Brass Co.

Hydraulic Machinery.

Allis-Chalmers Mfg. Co.
Niles-Bement-Pond Co.

Hydrogrounds.
Horne Mfg. Co.

Inspection.

Electrical Testing Il.ab's.
Hunt & Co., Robt. W,

Instruments, Measuring, Testing
and Recording.
General Electric Co.
Sangamo Electric Co.
Westinghouse Elec. & M. Co.
Weston Elec’l Instrument Co.

Insulating and
Tape. i
Diamond State Fibre Co.
General Electric Co.
Packard Electric Co.
Sherwin-Williams Co.
Standard Woven Fabric Co.
Westinghouse Elec. & M. Co.

Cloth, Paper

Insulations. (See also Paints.)

Anderson M. Co., A, & J. M.
Diamond State Fibre Co.
Electric Service Supplies Co.
General Electnc Co.
Holden & White, Tnc.
Sherwin-Williams Co.

Union Electric Co.
Westinghouse Elec. & M. Co.

Insulators, Including 3rd-Rall.
(See also Llne Materlal.)
Anderson M. Co., A. & J. M.
Electric Service Supplies Co.

General Electric Co.



Ne———

JUNE 30, 1917]

ELECTRIC RAILWAY JOURNAL 43

CARBON BRUSHES

b

Le Carbone

Carbon Brushes are
uniform. They talk
for themselves.

W.J. Jeandron

173 Fulton Street
New York City
Canadian Distributors:

Lyman Tube & Supply Co., Ltd.
Montreal and Toronto

Pittsburgh Officz2;
636 Wabash Building

Reduce the cost of ballasting—

Reduce the labor required—
Reduce track settlement—

Reduce the time of traffic interrup-
tion.

Ask for Bulletin 9024.

Ingersoll-Rand Company
11 Broadway, New York

53-TT

=
;",.,L”/.,

MASON SAFETY TREADRS—prevent slipping, and thus
obviate damage suits.

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

STANWOOD STEPS—are non-slipping and self-cleaning.

Above products are used on all leading railways. ffor detailz
address

AMERICAN MASON SAFETY TREAD CO.

Main Offices: Branch Offices: Boston New York City, Chicago,
Loweii, Mass, Phitadelphia, Kansas City, Cleveland, St. Louis.

UNIVERSAL ANTI-SLIP TREADS

cars and station steps.

Universal Safety Tread Company
Waltham, Mass.

VAN DORN COUPLERS

are made for every condition and requirement. M. C.
B. Pin and Link, Car and Air, in all sizes and types.

VAN DORN COUPLER CO.
2325 So. Pauling St., Chicago, Ill.

Samson Bell and Register Cord
Solid braided cotton, extra quality.
More durable, more economical and better looking than
leather or rawhide. Send for samples and full information.

All sizes and colors,

SAMSON CORDAGE WORKS BOSTON, MASS., 2

E.G.I1ong Company

EDWARD H. MAYS, President
Offices, 50 Church Street, New York

PRINGS
ASTINGS

ORGINGS

Peckham Truck Parts
Diamond Truck Parts

Car and Truck Accessories

ELECTRICAL REPRESENTATIVES
Union Spring & Mfg. Co.

Leaf and Coil Springs
MCB Pressed Steel Journal Box Covers
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Ohio Brass Co.
Union Electric Co.
Westinghouse Elec. & M. Co.

Insulators, Tree.
Holden & White, Inc.

Insuiator Plins.
Hubbard & Co.

Jack Boxes. (See also Tele-
phones and Parts.)
Electric Service Supplies Co.

Jacks. (See also Cranes, Holsts
and LIfts.)
Brill Co., The J. G.

Buckeye Jack Mfg. Co.
Columbia M. W. & M. I. Co.
Duff Manufacturing Co.
National Ry. Appliance Co..

Jolints, Rall.
Carnegle Steel Co.
Lackawanna Steel Co.

Zelnicker Sup. Cu.,, W. A,

Journal Boxes.
Bemis Car Truck Co.
Brlll Co., The J. G.
Long Co., K. G.
Kailway Roller Bearing Co.

Laboratory,
Electric Testing Lab’s.
Little, Inc., Arthur D.

Lamp Guards and FIixtures.
Anderson M. Co.,, A. & J. M.
Electric Service Supplies Co.
General Electric Co.
Westinghouse Elec. & M. Co.

Lamps, Arc and Incandescent.
(See also Headlights.)
Anderson M. Co.,, A. & J. M.
General Electric Co.
Westlnghouse Elec. & M. Co.

Lamps, Signal and Marker.
Ohio Brass Co.

Lathes, Car Wheel.
Niles-Bement-Pond Co.

Lifters, Car Step.
Consolidated Car Fender Co.

Lighting Regulators, Car.
Holden & White, Inc.

Lightning Protection.
Anderson M. Co., A. & J. M.
Electric Service Supplies Co.
General Electric Co.
Horne Mfg. Co.
Ohio Brass Co.
Union Electric Co.
Westinghouse Elec. & M. Co.

Line Material. (See also Brack-
ets, Insulators, eres, etc.)

Anderson M. Co., A. &
Columbia M. W. & M. I. "Co.
Diamond State Fibre Co.
Electric Service Supplies Co.
Eureka Co.
General Electric Co.
Holden & White, Inc.
Hubbard & Co.
Ohio Brass Co.
Union Electrie Co.
Westinghouse Elec. & M. Co.

Lock Nuts.
National Ry. Appliance Co.

Locomotlives, Electric.
Raldwin anomotlve ‘Works.
Brill Co., The J.
General "Electric Co
Westinghouse Elec. & M. Cc.

Lubricating Engineers
Galena-Signal Co.

Lubricants, Oll & Grease.
Dearborn Chemical Co.
Dixon Cruclble Co., Jos.
Galena-Signal Co.

Lumper. (See Poles, Ties, etc.)
Machine Tools.
Columbia M. W. & M. I, Co.
Niles-Bement-Pond Co.

Machine Work.
Columbia M. W. & M. I. Co.
Horne Mfg. Co.

Meters. (See Instruments.)

Meters, Car, Watt-Hour.
Sangamo Electric Co.

Mica.
Long Co., E. G.

Motormen’s Seats.
Klectric Service Supplies Co.
Wood Co., Chas. N.

Motors, Electric.
Allis-Chalmers Mfg. Co.
General Klectrle Co.

Lincoln Electric Co.
Westinghouse Elec. & M. Co.

Motor Generation, Bonding and
Welding.
Lincoln Bondlng Co.

Nuts and Bolts.
Allis-Chalmers Mfg. Co.
Bemis Car Truck Co.
Columbia M. W, & M. 1. Co.
Hubbard & Co.
Lackawanna Steel Co.
Long Co., E. G.

Oils. (See Lubricants.)

Oxy-Acetylene. (See Cuttin
Apparatus, Oxy-Acetylene.
| Ozonators.

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

Packing.
Diamond State Fibre Co.
Illectric Service Supplies Co.
Horne Mfg. Co.
Power Specialty Co.
Paints and Varnishes. (Insulat-
ng.
General Electrlc Co.
l.ong Co., E.
Packard Eiectric Co.
Sherwin-Williams Co.
Union Electric Co.
Paints and Varnishes.
servative.)
Dixon Crucible Co., Jos.
Long Co., E. G.
National Rv Appliance Co.
Sherwin-Williams Co.

(Pre-

Paints and Varnishes for Wood-
work,
National Rv. Appliance Co.
Sherwin-Williams Co.

Paving Bricks, Filler
Stretcher.
Nelsonville Brick Co.

and

Paving Materlal.
Am. Brake Shoe & Fdy. Co.
Nelsonville Brick CTo,

Pickups, Trolley Wire.
Electric Service Supplies Co.
Ohio Brass Co.

Pinion Pullers.

Columbia M. W. & M. I. Co.
Electric Service Supplies Co.
General Electric Co.

‘Wood Co., Chas. N,

Plnlons. (See Gears.)

Pinsl, Case Hardened, Wood and
ron.
Bemis Car Truck Co.

| Rall Grinders.

Electric Serv1ce Supplies Co.
Long Co., G.

Ohio Braﬁs Co. |
TUnion Electric Co. [

Pipe.
National Tube Co.

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

Planers. (See Machine Tools.)

Pole Relnforcing.
Hubbard & Co.

Poles and Tles, Treated.
Lindsley Bros. Co.

Poles, Metal Street.
Bates KExpanded Steel Truss

Co.
Hubbard & Co.
Natlonal Tube Co.

Poles, Tles, Posts, Plling and
Lumber.
Carney & Co., B, J.

Lindsley Bros. Co.
Western Red Cedar Assn.

Poles, Trolley.
Anderson M, Co.,, A. & M.
Columbia M. W, & M. I. Co.
Electric Service Supplies Co.
Long Co., E. G.
National Tube Co.
Nuttall Co., R. D
Union Electric Co.

Power Saving Devices.
Arthur Power-Saving Recorder

Co.
Railway Improvement Co.

Pressure Regulators,
General Electric Co.
Ohio Brass Co.

Pumps.
Allis-Chalmers Mfg. Co.

Punches, Ticket.
Bonney-Vehslage Tool Co.
International Register

The
Wood Co., Chas. N.

Co.,

(See Grinders.)

Rall Welding. (See Brazing and
Welding Processes.)

Rails, Relayling.
Zelnicker Supply Co., W, A.

Rattan,
Brill Co., The J. G.
Electric Service Supplies Co.
Hale & Kilburn Co.
Jewett Car Co.
St. Louis Car Co.

Recorders, Power Saving.
Arthur Power-Saving Recorder
Co.

Reglisters and Fittings.
Bonham Recorder Co.
Brill Co., The J. G. |
Electric Service Supplies Co.
International Register Co., The
Long Co., E. G.
Rooke Antomatic Register Co.
Union Electric Co.

Reinforcement, Concrete.
American Steel & Wire Co.

Repalr Shop Appllances. (See
also Coil Banding and Wind-
Ing Machines.)

Columbia M. . & M. I. Co.
Electric Service Supplies Co.

Repalr Work. (See also Colis.)

Cleveland Armature Works.
Columbia M. W, & M. 1. Co.
General Electrlc Co.
Independent Lamp & Wlre Co
‘Westinghouse Elec. & M. Co

Replacers, Car.
Columbhia M. W, & M. I. Co
Electric Service Supplles Co.

Resistance, Grid,
Cotumbla M. W. & M. L. Co.

Resistance, Wire and Tube.
General KElecurie Co.
Westinghouse Elec. & M. Co.

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

Rheostats.
General Electrlc Co.
Westinghouse Elec. & M. Co.

Roofing, Asbestos Protected.
Asbestos Protected Metal Co.

Roofing, Car.
Pantasote Co., The.

Sand Blasts.
National Ry. Appllance Co.

Sanders, Track,
Brill Co., The J. G.
Columbla M. W. & M. I. Co.
Electric Service Supplies Co.
Horne Mfg. Co.
Holden & White, Inc.
Jewett Car Co.
Ohio Brass Co.
St. Louis Car Co.

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

Sash Metal, Car Window.
Hale & Kilburn Co.

Scales, Welights, Balances and
Dynamometers.
Horne Mfg. Co.

Scrapers, Track. (See Cleaners
and Scrapers, Track.)
Seating Materlais. also
Rattan.)
Pantasote Co., The.

(See

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

Second-Hand Equlpment.
(See also pages 38, 39)
Archer & Baldwin.
Kerschner Co., Inc.,, W. R.
MacGovern & Co., Inc.

Shade Rollers.
Hartshorn Co., Stewart.

Shades, Vestlbule.
Brill Co., The J. G.
Electric Service Supplies Co.

Shovels.
Hubbard & Co.

Shovels, Power.
Allis-Chalmers Mfg. Co.

Signal Systems, Block.
Electric Service Supplies Co.
Federa! Signal Co.

Nachod Signal Co., Inc.

Simmen Automatic Rallway
Signal Co.
Wond Co.. Chas. N.

Signals, Car Starting.
Consolidated Car Heating Co.

Signails, Highway Crossing.
Flectrie Servlce Supplies Co.
Nachod Signal Co., Inc.

Slack Adjusters.
(See Brake Ad]Justers.)

Sleet Wheels and Cutters.
Anderson Mfg. Co., A. & J. M.
Bonney-Vehslage Tool Co.
Colnmbia M., W, & M. 1. Co.
Holden & White, Inc.

Nuttall Co.,, R. D.

Snow-Plows, and

Brooms.
Brill Co.. The J. G.
Columbia M. W, & M. 1. Co.
Consolidated Car Fender Co.

Sweepers
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HE platform of our selling campaign on Ajax Bull
Babbitt is “Let results speak.” And so they will—
for you, too; just as they have for more than thirty

years to the hundreds of concerns, who buy Ajax Bull
Babbitt for the single reason that it gives better satis-
faction—and at a less cost. Prove it to yourself by a trial.
You may have more information for the asking.

THE AJAX METAL COMPANY

Main Office and Works, Philadelphia, Pua.
Established 1880 Southern Plant, Birmingham, Ala.
OFFICES
Boston St. Louis
‘Washington i

New York
_ Chicago

San Francisco
urgh Detroit

Steel for Service

Some of the products which this company
furnishes for the construction and maintenance
of Electric Railways are

Steel Cross Ties
Carnegie Rolled Steel Wheels
Carnegie Axles
Carnegie Rolled Steel Gear Blanks

All of these commodities are of the usual
Carnegie standard of excellence.

Carnegie Steel Company
General Offices, Pittsburgh, Pa.

887-A

15%

Energy Reduction
Is but One Saving

Rollway Bearings accomplish. Not only
do they eliminate friction in truck bearings
to permit more coasting, but they save
enough on lubrication and carhouse labor to
make the change a good investment.

Write for the facts lo

The Railway
Roller Bearing Co.

Syracuse, N. Y.

AMERICAN CARBON
MOTOR AND GENERATOR BRUSHES are
made in all sizes and shapes—irom soft velvet-
like textures to hard abrasive qualities.

can be furnished suitable for all classes of service.

AND" GRAPHITE

Grades

S-W Shim Slack Adjusters Save
Brakeshoes and Labor

SMITH-WARD BRAKE COMPANY, Inc.
17 Battery Place, New York

The ““THycap=IExidec’’ Battery

for

STORAGE BATTERY STREET CARS
THE ELECTRIC STORAGE BATTERY (0

PHILADELPHIA

The Baldwin Locomotive

Works

Philadelphia, Pa.

ELECTRIC MOTOR
and TRAILER TRUCKS
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READY-REFERENCE INDEX

to products manufactured by advertisers in this issue of Electric Railway Journal

oaps. )
Sherwin-Williams Co.

Soider and Solder Fiux.
Westinghouse Elec. & M. Co.

Soldering and Brazing Appa-
ratus. (See Welding, Proc-
esses and Apparatus.)

Splkes.
American Steel & Wire Co.
Lackawanna Steel Co

Splicing Compounds.
Standard Woven Fabric Co.
Westingbouse Elec. & M. Co.

Splicing Sleeves. (See Clamps
and Connectors.)

Springs, Car & Truck.
American Steel & Wire Co.
Bemis Car Truck Co.

Brill Co., The J. G.
Long Co., E. G.
Standard Steel Works Co.
Union Spring & Mfg. Co.

Sprinklers, Track & Road.
Brill Co., The J. G.
St. Louis Car Co.

Steps, Car.
American Mason S. T. Co.
Universal Safety Tread Co.

Stokers, Mechanical.
Babcock & Wilcox Co.
Green Engrg. Co. |
Murphy Iron Works.
Westinghouse Elec. & M. Co.
Storage Batteries. (See Bat- |
teries, Storage.)

Straps, Car, Sanitary.
Holden & White, Inc.
Railway Improvement Co.

Structural iron. (See Brldges.)

Sub Stations.

Delta Star Electric Co.

Superheaters.
Babcock & Wilcox Co.
Power Specialty Co.

Sweepers, Snow. (See Snow
Plows, Sweepers & Brooms.)

Switch Stands.
Kilby Frog & Switch Co.
Ramapo Iron Works.

Track. (See Track,
Work.)

Switches & Switchboards,
Allis-Chalmers Mfg. Co.
Anderson Mfg. Co., A. & J. M.
Cutter Electrical & Mfg. Co.
Delta Star Electric Co.
Electric Service Supplies Co.
General Electric Co.
Westinghouse Elec. & M. Co [

Switches,
Special

Tampers, Tle.
ingersoll-Rand Co.

Tapes and Cloths. (See Insulat-
ing Cloths, Paper and Tape.)

Telephones and Parts.
Electric Service Supplies Co.

Testing Clips.
Franke) Connector Co.
Testing, Commerclal & Eiec-
trical.
Elec’'l Testing Laboratories.
Hunt & Co., Robert W.

Testing instruments. (See In-
struments, Electrical Meas-
uring, Testlng, etc.)

Thermostats.
Consolidated Car Heating Co
G%d Car Heating & Llghting
]

Railway Utllity Co.

Smith Heater Co., Peter.

Ticket Choppers & Destroyers.
Electric Service Supplies Co.

Ties and Tie Rods, Steel.
Carnegie Steet Co.
International Steel Tie Co.

Ties, Wood Cross.
Ties, Posts, etc.)

(See Poles,

Tools, Track & Miscellaneous.
American Steel & Wire Co.
Columbia M. W. & M. I. Co.
Electric Service Supplies Co.
Hubbard & Co.

Klein & Sons, Mathias.
Railway Track-work Co.
Union KElectric Co.

Torches, Acetylene.
ting Apparatus.)

(See Cut-

Towers & Transmission Struc-
tures.
Archbold-Brady Co.
Bates Exp. Steel Truss Co.
Delta Star Electric Co.
Westinghouse Elec. & M. Co.

Tower Wagons and Automobiles.
McCardell & Co., J. R.

Track, Special Work.
Cleveland Frog & Cross. Co.
Columbia M. W. & M. I. C
Kilby Frog & Switch Co.
New York Switch & Crossing
o.

0.

Ram.apo Iron Works.

Transfers. (See Tickets.)
Transfer Tables.
Archbold-Brady Co.

Transformers.
Allis-Chalmers Mfg. Co.
General Electric Co.
Packard Electric Co.

Westinghouse Elec. & M. Co.

Treads, Safety, Stalrs, Car Step.
American Mason 8. T. Co.
Universal Safety Tread Co.

Trolley Bases.
Anderson Mfg. Co.,, A, & J. M.
Electric Service Supplies Co.
General Electric Co.
Holden & White, Inc.
Horne Mfg. Co.
Nuttall Co., R. D.
Ohio Brass Co.
Union Electric Co.

Trolley Bases, Retrleving.
Holden & White, Inc,

Trolleys & Trolley Systems.
Ford Chain Block & Mfg. Co.

Troiley Shoes.
Holden & White, Inc.

Trolley Wheels.
Trolley.)

(See Wheels,

Trucks, Car.
Baldwin Locomotive Works.
Bemis Car Truck Co
Brill Co., The J.
Long Co., E. G.
St. Louis Car Co.

Tublng, Steel.
National Tube Co.

Turbines, Steam. ‘
Allis-Chalmers Mfg. Co.
General Electric Co.
Westinghouse Elec. & M. Co

Turbines, Water.
Allis-Chalmers Mfg. Co.

Turnstiles.

Perey Mfg. Co., Inc.

!

f»

Union Couplings. ‘
National Tube Co.

Vacuum Drying & Impregnating
Apparatus.
Allis-Chalmers Mfg. Co.

Valves.
National Tube Co.
Ohio Brass Co.

Varnishes. (See Paints. etc.)

Ventilators, Car.
Brill Co., The J. G.
Globe Ventilator Co.
Holden & White. Inc.
Railway Utility Co.
St. Louis Car Co

Vestibules, Portable.
Brill Co., The J. G.

Voltmeters. (See Instruments.)

Washers.
Diamond State Fibre Co.

Welders, Electric Arc.
Lincoln Electric Co.

Welders, Portable Electric.
Elgctric Railway Improvement
0.

Welding Processes and Appara-
El(e:ctnc Railway Improvement

General Electric Co.
Goldschmidt Thermit Co.
National Ry. Appliance Co.
Lincoln Bonding Co.

Lincoln Electric Co.
Westinghouse Elec. & M. Co.

Wheel Guards. (See Fenders &
Wheel Guards.)

Wheel Presses.
Tools.)

(See Machine

Wheels, Car, Cast iron.
Bemis Car Truck Co.

Long Co., E
Wheels, Car, Steel and Steel
Tired.

Bemis Car Truck Co.
Carnegie Steel Co,
Standard Steel Works Co.

Wheels, Trolley.

Anderson Mfg, Co., A. & J. M.
Columbia M. W, & M. I. Co
Electric Service Supplles Co.
Eureka Co.

General Electrlc Co.

Holden & White, Inc.

Long Co., E. G.

Nuttall Co., R. D.

Star Brass Works.

Union Electric Co.

Whistles, Alr.
General Electrlc Co.
Ohio Brass Co.

Winding Machines. (See Coll
Banding and Winding Ma-
chines.)

Wire Rope.

American Steel & Wire Co
Roebling's Sons Co., John A.

Wires and Cables.
Aluminum Co. of America.
American Steel & Wire Co.
Bridgeport Brass Co.
D & W Fuse Co.
General Electric Co.
Packard Electric Co.
Page Woven Wire Fence Co
Roebling’s Sons Co., John A.
Westinghouse Elec. & M. Co.

Wood Preservatives.
Lindsley Bros. Co.
Sherwin-Williams Co.

Woodworking Machinery.
Allis-Chalmers Mfg. Co.

UNION SPRING & MFGC. CO.
SPRINGS

COIL AND

ELLIPTIC

M. C. B. Pressed Steel Journal Box Lids

General Office:

First Nat’'l Bank Bldg.

PITTSBURGH, PA.

Works:
50 Church St., New York.

New Kensmgton

Pa.

1204 Fisher Bldg., Chicago, .

Missouri Trust Bldg., St. Louis, Mo. ||

Bemis Trucks

Case Hardened Brake Pins.

Case Hardened Bushings

Case Hardened Nuts and
Bolts

We carry 40 different sizes of
Samples furnished.

i« Boyerized’’ Products Reduce Maintenance

Manganese Brake Heads
Manganese Transom Plates
Manganese Body Bushings
Bronze Axle Bearings

Bemis Pins are absolutely smooth and true in diameter.

case hardened pins in stock.

Write for full data.
Bemis Car Truck Co., Springfield, Mass.

OPEN and

ELECTRIC EQ

Commonwealth Bidg.

CARS FOR SALE

MOTOR and TRAIL

Write for Price and Full Particulars to -

CLOSED

UIPMENT CO.
Philadelphia, Pa.

Suite 1710
Park Row Bldg., New York

THE P. EDW. WISCH SERVICE
DETECTIVES

Suite 715
Board of Trade Bldg., Boston

IT IS A PAYING INVESTMENT

€0 carry an advertisement in the ELECTRIC RAILWAY JOURNAL
every week in the year.




JUNE 30, 1917] ELECTRIC RAILWAY JOURNAL 47

Are you interested in an

All-Steel
Double Truck
Car

seating 46 people
and weighing
complete 26,000 pounds?

If you are,
write us

“The Quality Shops”’

St. Louis
Car Company

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.

>
Inshallah

It’s a bad breach of religious obligation for an
Arabian to say that he s going to do a thing with-
out preceding the remark with ‘“Inshallah”—mean-
ing, Allah willing. '

He feels secure in his actions when this prefix is
used, and particularly does he rely on it when
undertaking some unfamiliar venture.

This is all very commendable in its place, but
it has been imposed on by makers of cheap carbon
brushes who blindly put a run-of-mill set of brushes
on a machine and trust to Deity that they'll work out.

Now, the laws of electricity are largely engineer-
ing laws and it isn’t efficiency to call on a higher
executive to protect one against transgression of
those laws.

That’s why Morganite carbon brushes are sold
under engineering prescription.

We are able, ready and willing to see Morganite
brushes through to a successful finish without out-
side help.

Ghe
() Morgan Crucible (()

Main Office and Factory
519 West 38th St., New York City

DISTRICT AGENTS:

Lewis & Roth, 1012 Llberty Bldg., Philadelphia
Electrical Engincering & Mfg. Co.
First National Bank Bldg., Pittsburgh
W. L. Rose liquipment Co.,
La Salle Bldg., St. Louis, Mo.
Ilerzog Electric & Engineering Co.,
150 Steuart Street, San Francisco, Cal.
W. R. Hendrey Co., Hoge Bldg., Seattle, Wash.
Charles Farnham, I. W. Ifellman Bldg., Los Angecles, Cal.
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ALPHABETICAL INDEX TO ADVERTISEMENTS

NOTICE TO ADVERTISERS:

Printing begins on Tiesday of each week, i

Changes of copy received up to 10 A. M. Monday will
appear in the issue of the following week, but no proofs can be
submitted for OK before publication,

New Advertisements (not changes of copy) received up

to Wednesday noon ean appear in the issue of that week, but ne

proofs ean be shown.

If proors hefore printing are required, change of eopy
and copy for new advertisements must be in our hands 10 days
in advance of the date of publication.

A

Page
Ajax Metal Covins - 5w sz sress e e 45
Allis-Chalmers Mfg. Co......... 29
Aluminum Co. of America...... 31
Amer. Brake Shoe & Fdry. Co... 47
American Car Co....ovvvnn... |
American Carbon & Battery Co.. 45
American Mason S. T. Co...... 43
American Steel & Wire Co...... 33
Anderson Mfg. Co., A. & J. M.. 32
Archbold-Brady i€o, 5w s« smesas 32
Archer & Baldwin, Inc.......... 38
Arneld, Cow Thesie s o500 s maass 28

Arthur Power-Saving Recorder
(Y 8 B o RN 17

Asbestos  Protected Metal Co.
Front Cover

B

Babcock & Wilcox Co........... 34

Baldwin Locomotive Works, The 45
Bates Expanded Steel Truss Co.. 31

Beeler, Johni A. v vecumioneinmss 28
Bemis Car Truck Covvnnnnn... 46
Bonham Recorder Co........... 36
Bonney-Vehslage Tool Co....... 36
Bridgeport Brass Co............ 6
Brill Co.,, The J. G............. 51
Buckeye Jack Mfg. Co.......... 33
Bylleshy & Co.,, . M........... 28
Cc
Canton Culvert & Silo Co....... 33
Carnegie Steel Covvrvrvnnrnnnns 45
Carney & Cow By T itves s s soms 32
Cleveland Armature Works.. ... 39
Cleveland Frog & Crossing Co... 33
Collier, Inc., Barron G.......... 22
Columbia M. W. & M. I. Co.... 20
Consolidated Car Fender Co..... 37
Consolidated Car-Heating Co.... 37
Cooper Heater Co., The......... 87
Cutter Co., The...oovvereuunn.. 33
D
D & W Fuse Co:ucvioncionnnnin 35
Datiim, Ax Fusssamessimss e ommes 35
Dearborn Chemical Co........ s: 34
Delta Star Electric :Cowmes s s s s 32
Diamond State Fibre Co........ 32 |
Dixon Crucible Co., Joseph...... 34
Drum & Co., A. Lo............ 28

Duff Manufacturing Co., The.... 34
|

E
Lclipse Ry. Supply Co.......... 37
Electric Equipment Co........ . 46
Electric Railway Improve. Co... 13
Electric Service Supplies Co..... 11

!

Page Page
Llectric Storage Battery Co..... 45 | Klein & Sons, Mathias......... 32
Elec’l Testing Laboratories. ..... 281 Kulilman Gar Co:, G. Caevsame: 51
Rureka Cou :meeeismmisswmssinm 35
=
F Lackawanna Steel Co.......... 14
i Lincoln Bonding Co........... 29
Federal Signal Co........ooiis 32| Lincoln Electric Cowuuennenn... 15
Ford, Bacon & Davis........... 28 Lindsley Bros. Co...vuveenn... 32
Ford Chain Block & Mfg. Co.... 35 Little, Inc., Arthur D..ovvvvnnn.. 28
“For Sale™ Ads::siwesssumez 38, 39 Long Co., E. Guuvvvrvnvnnnnn 43
FFrankel Connector Co.......... 31
G M
McCar & Con . R aiinn s s 32
Galena-Signal Oil Co........... 16 ‘\I.L(‘mde“ ,( Co R !
: . | McGraw-Hill Book Co., Inc..... 21
General Electric Co. .24, Back Cover
< e MacGovern & Co., Inc..c...... 38
Glohe Ventilator Co..ovvnnnnn. 37 Morgan Crucible G e
Gold Car Heating & Lighting Co. 36 i'I ””’:n 1 ruc:\ve rko. & A a3
Goldschmidt Thermit Co........ 1 [ M UERAY JTOT) BVORNSG ¢ 5 w5 4 s e i
Green Eng’s Co:sszmessssmmass 39
Gurney Ball Bearing Co........ 50
|
|
‘ N
H Nachod Signal Co., Inc......... 31
‘ Nitiohal Brdke :Coiie o« «ssse o o 27
Iale 8 IGIbaTiL €0: samasss swass 36 | National City Co............... 28
ITartshorn Co., Stewart...... ... 36 | National Railway Appliance Co.. 41
“Tlelp Wanted” Ads........... 39 | National Tube Co.......... cooa S
Holden & White, Inc......v... 36 | Nelsonville Brick Co........... 31
lorne Mfg, Cos.ossmnsanmmuas- 37 | New York Switch & Cross. Co.. 33
Tlsihbard 8 1005 aas s 2 i aleee s - 32 !\’Yiles-lfement—Pond €. ..ames 35
1Tunt & Co., Robert W......... 28 | Nuttall, Co:p R- BB incmeavasa 37
1 ' (o]
Tndependent Lamp & Wire Co.. 41 | Olio Brass Co................. 7
[ngersoll-Rand Co. . .vvvvvnnn.nn 43
International Register Co., The.. 18
| Tnternational Steel Tie Co., The. 9
P
Mackard Electsic (G0 woeie « v vvine s 38
Page Woven Wire Fence Co.... 32
J Pantasote Co., The............. 37
| Perey Mfg. Co., Inc.ovvunnnn... 36
Juckson, D. C. & Wm. B........ 28 “Positions Wanted” Ads .39
Jeandron, W. J............. e 43 Power Specialty Coueveesorans. 34
Jewett Car Co....o.nennnnnnnn 30 Pyrites :Co Lt sssmmissnmass 38
JTohnson Fare Box Co.......... 19 :
R
K :
Railway Improvement Co....... 23
‘ Kerschner Co., Inc., W. R...... 38 | Railway Roller Bearing Co...... 45
Kilby Frog & Switch Co......... 33 | Railway Track-work Co........ 12
Kinnear Mfg. Co.............. 35 | Railway Utilitg Covvuverrrnnnnn. 36

! Wood Co., Chas. N........

Page
Ramapo Iron Works............ il
Richey, Albert S....vve.cevees 28
Roebling’s Sons Co., John A.... 32

Rooke Automatic Register Co... 36

)

St. Louis Car Company, The.... 47
Samson Cordage Works........ 43
Sanderson & Porter...... s e s 28
Sangamo Electric Co.ovvvnnn.. .. 36
Scofield Engineering Co........ 28
Searchlight Section ..........J 38, 39
Second Hand Equip.........38, 39
Sherwin-Williams Co. .......... a5
Simmen Automatic Railway Sig-

nal Co. vvvvvnvvnninnnnnnnnn. 32
‘Smith Heater Co., Peter........ 37
Smith-\Ward Brake Co.......... 45
Standard Steel Works Co....... 30
Standard Woven Fabric Co..... 35
Star Brass Works............. 37
Stephenson Co., John.......... 51

Stone & Webster Eng’g Corp.... 28

T
Titanium Alloy Mfg. Co....... 49
U
Union Electric Co..vuvuvnnnnn. . 34
Union Spring & Mfg. Co........ 46
Universal Safety Tread Co...... 43
\"
Van Dorn Coupler Co.......... 43
w
“Want” Ads v.cvveviiinnenen.. 39
Wason Mfg. Co:.ovenneeesaneas 51
Western Red Cedar Assn....... 8

Westinghouse Elec. & Mfg. Co..2, §
Westinghouse Traction Brake Co. 4
Weston Elec’l Instrument Co.... 41

| White Companies, The J. G..... 28

Wisch Service, The P. Edw.... 46
van s 38
Woodmansee & Davidson, Inc... 28

z
Zelnicker Supply Co., Walter A. 39
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Los Angeles has bought 19,000 fons
TITANIUM-TREATED RAIL

Since 1910 the LLos Angeles Rail-
way has hought 19,000 tons of
Titanium-treated rail, most of it
for 116 1b. heavy service section.

What the LLos Angeles Railway
thinks of Titanium-treated rail
can be best expressed by stating
that since 1910

' Los Angeles
specifies Titanium Treatment Only

TITANIUM ALLOY MANUFACTURING COMPANY

Operating Under Rossi Patents

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

Processes and Products Patented

Pittsburgh Office:  Oliver Building
Chicago Office: Peoples Gas Building

New York Office: 165 Broadway

AGENTS :
Pzcific Coast: ECCLES & SMITH CO., Los Angeles, San Francisco, Portland
Great Britain and Europe: T. ROWLANDS & CO., Sheffield, England
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What you gain
by reducing friction

FRICTION changes useful power to worse than
useless heat and causes “hot boxes.”

Friction makes necessary frequent oiling with its
large expense for labor and lubricant.

Friction wears out bearings, causing rubbing

of armatures, improper meshing of gears,

noisy operation and other troubles too
numerous to mention. )

The use of Gurney Ball Bearings for

reducing friction eliminates most of

the power loss and all the “hot
boxes.”

It reduces lubrication expense

and troubles due to worn bear-

ings to a point where they are
almost negligible.

Ask us to explain why Gur-
ney Bearings carry bigger
loads than any other ball
bearings of equal size.

Gurney Ball
Bearing Co.

Conrad Patent Licensee

Jamestown, N. Y.

Chicago, Ill.
New York City
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The Lightest of All Trucks

“Lool: il up in Drill Magazine”

Judged by the numbers built each year, the Brill
Single Motor Truck, 39-E, has been the foremost
truck in the electric railway field for the last seven
years. The reason is plain. It is a city truck and
the big city systems of the world operate a larger
number of cars by far than the other classes of elec-
tric railways together, and as they use mostly double-
trucks and need the type of truck that gives the
highest service and greatest economy, the majority
of them have chosen the 39-E as their standard. As
it is subjected to very considerably less weight and
strain than the double-motor truck, the single-motor
type is of lighter construction. Weight, too, is saved
by the use of pony wheels and their smaller axles.
Less weight and single-motor equipment means less
initial cost, less operating cost and less maintenance
cost for both trucks and motors.

THE J. G. BRILL COMPANY, PHILADELPHIA, PA.
AMERICAN CAR COMPANY, ST. LOUIS, MO.
G. C. KUHLMAN CAR CO., CLEVELAND, OHIO.
JOHN STEPHENSON CO., ELIZABETH, N. J.
WASON MANFG. CO., SPRINGFIELD, MASS.
CIE J. G. BRILL, 49 Rue des Mathurins, PARIS.

Esal -

(16




G-E Motor Generator Sets

The success of the com- For extremely heavy
mutating pole generator service the G-E Genera-
on G-E motor generators torsare now equipped
used in heavy railway with compensating pole-
serviceis well known. face windings.

The Butte, Anaconda & Pacific, the Chicago, Milwaukee
& St. Paul and the Eastern Michigan Power Company
motor generators are notable examples of this type.

Other G-E motor gencrator sets recently built for
railway service are as follows:

Recent Sales of Railway Motor-Generator Sets

Arkansas Valley Int. Railway - - - - - - - - - 1- 300 KW
Benton Harbor & St. Joe Railway - - - - - - - - 1- 500 KW
Butte, Anaconda & Pacific Railway - - - - - - (Totalof 7) 2- 1000 K\V
Lolumbus Ry. Pr. & Lt. Company - - - - - - 1- 750 KW
Detroit Edison Company - - - - - - - - - 6-1000 KW
Detroit United Railway - - - - = - - - - 2- 1500 KW
El Paso Electric Company - - - - - - - - - - 1- 300 KW
Great Western Pr. Company - - - - - 3-2000 KW
Holyoke St. Ry. Company - - - - - - 1- 500 KW
Lincoln Traction Company - - - - - 1- 500 KW
Nashville Rwy. & Lt. Company - 1- 2000 KW
Pittsburgh, Harmony, Butler & New Cdstle Ry - 2- 500 KW
Public Service Elect. Company - - 1-1000 KW
Public Utilities Company - - - - 1- 1000 KW
Rockland, Thomaston & Camden St. Ry - 1- 400 KW
Spokane & Inland Empire Railway - - - i- 2000 KW
Wisconsin, Minnesota Power Company - - 1- 500 KW

General Electric Company

General Offices Sales Offices
Schenectady, N. Y. in all large cities






