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POPULATION CITY POPULATION
5,620,048 VMinneapolis, Minn.. .. ..... 380,582
2,701,705 Kansas City, Mo........... 324,410
1,823,779 Seattle, Wash... ........... 315,652

993,739 Indianapolis, Ind........... 314,194
796,836 Jersey City, N. J........... 298,079
772,897 Rochester, N. Y ........... 295,750
748,060 Portland, Ore.............. 258,288
733,826 Denver,Colo.. . .. ......... 256,491
588,193 y/ Toledo, Ohio.............. 243,164
576,673 Providence, R. I........... 237,595
506,775 Columbus, Ohio... ......... 237,031
506,676 v Louisville, Ky............. 234,891
457,147 St. Paul, Minn............. 234,680
437,571 Oaokland, Calif. 8. .. ... . ... 216,261
414,216 Akron, Ohio............... 208,435
401,247 Atlanta, Ga............... 200,616
387,408

The Principal Tie in the Principal Cities

60%
have

TwinTie Installations

In the first 33 cities of the
United States (those over
200,000 in the 1920 census),
20 of them have Steel Twin
Tie installations, or plan to
install Twin Ties in the
present Season.

30%

are making
TwinTie Installations

this season

Of the first 33 cities in the
United States 10 are now in-
stalling Twin Ties or have
scheduled installations for the
Season.

15%

have standardized on
Twin Tie Track

for all work

5 have standardized on
Steel Twin Tie Con-
struetion for all work.

The International Steel Tie Company
Cleveland, Ohio

Steel TwinTieTrack

Renewable Track - -

Permanent Foundation

Al L

5



ELECTRIC RAILWAY JOURNAL July 17, 1926

* / Burned

d-~  Fingers
W Can be Prevented

O more burned controller fingers! The

Westinghouse TA handle in conjunction
with a line switch will prevent all drum arcing
in backing off. It is quick, positive and safe in
| Spot action, and can be quickly applied to K type
Contact controllers.

The TA Handle Switch

offers these important advantages:

1. The line switch opens BEFORE the
drum begins to move.

N

Applied without change to thecontroller
Control Circuit except to drill and tap the top plate for
mounting,

3. Standard handles can be used.

4, All working parts of the handle switch

are accessible by removing the cover
Switch plate.

The Westinghouse office nearest you will gladly

N supply full information, or write to

Westinghouse Electric & Manufacturing Company
East Pittsburgh Pennsylvania

Sales Offices in All Principal Cities of
the United States and Foreign Countries

= = Renewal Parts Reduce
TA Handle Applied to! | M alnten ance COSt

Safety Device
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It Lives to Serve

ROM numerous sources have come words of

commendation for the survey of car and bus
purchases which was made by the JoURNAL in
the issue for July 3. The comprehensive nature
of the survey, the unequivocal statement of the
pernicious condition existing within the industry
in the matter of indifference to the needs for
modern cars—these factors rendered .it.valuable
to operating companies and car builders alike.

Undertakings such as this are among the varied
services constantly being rendered to the industry
by the staff of ELecTric RaiLway JoUrNAL.'!
In order to arrive at the facts embodied on the,
latest survey, all of the car builders in the United:
States were called on for information concerning
car orders received during the first six months of
the year; the files of the JoURNAL for this period -
were thoroughly searched for all material which
had been published on this subject, and confiden-
tial information was obtained by telegraph on
proposed expenditures by railways for car and
bus equipment during the balance of the year.

In spite of the critical situation exxstmg this
vear in the matter of diminished car purchases; -
the survey was published to give the industry an
opportunity to take stock of itself and to set
about the correcting of its unsound condition.
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SAVING THE RAIL SAVES THE RAILWAY

Are you a good merchant?

Clean cars, smooth track and
uninterrupted service are
equivalent to an attractive store,
reliable delivery and worthy
merchandise. Good merchants
know their value. '

Your cars may be modern and
clean, your schedules may be
ideal—yet your sales will fall
off if your track does not pro-
vide safe, smooth, silent and
satisfactory rides. It’s up to
your track maintenance.

Grind out all corrugations, weld
and grind cupped joints and
battered special work. It’s good
business, it’'s an economy—and
it’s easily done with the modern
equipment we offer.

. Bulletins by return mail.

Also quotations.

sy Track-work Co.
3132-48 East Thompson Street, Philadelphia

AGENTS:
Chester F. Gailor, 30 Church St., New York
Chas. N. Wood Co., Boston
Electrical Engineering & M{g. Co., Pittsburgh
H. F. McDermott, 208 S. La Salle St, Chicago
Equipment & Engineering Co., London
P. W. Wood Rallway Supply Co., New Orleans, La,
Frazar & Co., Japan.

1041 : “Ajax’ Electrie Are Welder

SAVING THF RAIL SAVES THE RAILWAY
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HEAVY STEEL
TERMINALS
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SLEEVE

Checkmate Boniding Problems
With the New O-B Titon Bond

t
1

OLD a Titon Bond in your hand—ex-

amine it critically in every detail of its
clean cut design and long life construction.
Watch your welders put one on the rail
head, and put it on to stay, in about a
minute and a half. Then test it thoroughly
for electrical and mechanical efficiency.

That is all you need do to assure your-
self, as others have done, that the O-B Titon
Copper Arc Weld Bond is the one you will want
to use for all your ball-of-rail bonding.

Large, heavy steel, offset terminals make it
easy to secure a good, strong weld—to apply the
bond properly so it has a permanently low elec-
trical resistance. The terminals support the molten
metal as deposited, provide a mechanical pro-
tection for the finished weld, and help insure a
thorough union of the copper cable to the rail
head through the medium of the deposited metal.

rass C@

Another fedture, the interior copper. sleeve
between terminals and cable strands, cush- .
ions and damps vibrations. It materially
increases the life of the bond in service.

To make it convenient for you to send for
a sample Titon Bond—to submit it to your
welders for test and approval—a coupon
is printed below.

Ohio Brass Company, 1378
Mansfield Ohio

Gentlemen:

Without cost or obligation please send me a sample of the
new O-B Titon Bond. Alsocomplete information about its applica-
tion by the copper arc weld process. -

Company

Your Name

Street Address

City and State

PORCELAIN
INSULATORS

LINE MATERIALS

RAIL BONDS Z
CAR EQUIPMENT o

MININ

MATERIAL;/
VALVES

e ton --;.< - ---uq. --&~ e
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Balanc

Double the Brakmg Area—

--Double it—and. you decrease over 50% the required energy absorp-
‘tion per brake shoe. ~

Double the braking area and you greatly increase the friction coeffi-
cient. :

Double it and you can attain a higher rate of retardation.

Double it and you decrease the frequency of brake shoe replacements.

- The “SIMPLEX AND AMERICAN MULTIPLE UNIT” clasp
brakes with two brake shoes per wheel instead of one, doubles the
braking area and accomplishes these results.

AMERICAN STEEL FOUNDRIES
NEW YORK CHICAGO ST.LOUIS

American Multiple Unit Clasp Brake
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KEYSTONE EQUIP

OnthelllinoisCentral R.R.
Electrification

Here is one of the outstanding electric rail-

. .way equipment jobs of the year 1926—a
heavy electrification project which has been
under construction for several years, “The
first of the 215 new cars are just being
delivered—and electric operation will soon
be commenced.

&

Among the many distinguishing features of

these fine new cars, not the least noteworthy -
are the applications of Keystone Car Equip-
ment as indicated herewith.

GOLDEN GLOW
Headlights

Type RA-128, a special design
for heavy electric railway mul-
tiple unit irains, shaped to con-
form to the curve of the car
roof. But the familiar standard
Qolden Glow glass reflector is
there—to provide a powerful
penetrating beam of non-dazzling
light along the right-of-way.

PARK ROW

HUNTER-KEYSTONE
Destination Signs i

Now accepted almost universally
as the standard sign for indicat-
ing routes and destinations, this
choice is in line with the best
current practice.

FARADAY Signals

Installed to afford convenlént
and reliable means. of-eommuH-—.
cation betweene-frainmen and M
motormen, Faraday Buzzers and s
- Push Buttons put the finishing

“  touches .of perfection on this
“ " high-grade rolling stock,
3

ELECTRIC SERVICE SUppLIES Co

PHILADELPHIA NEW YORK p ‘CHICAGO
17th and Cambria Sts. <50 Church St. i Y Illmms Merchants’ Bank; Bldg,..-
PITTSBURGH BOSTON SCRANTON * DETROIT ,“5'
1123 Bessemer Building 88 Broad St. 316 N, Washington Ave. p Qeneral Motors Bullding

Lyman Tube & Supply Co., Lid., Montreal, Toronto, Vancouver -~ : < :\‘

o
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" The Safety Car

—is an exemplification of modern safety and economy ‘in
street railway equipment. It bridges the gap between ordi-
nary precaution and positive safety, stimulating public
appreciation through the medium of safe, adequate, ac-
celerated service that follows with the obvious economic
advantages of Safety Car installation.

Safety Car Control Equipment interlocks the power, brake
and door control functions to combine ease and convenience
of operation with positive safety. Greater convenience is
realized because both brakes and doors are controlled by
the manipulation of a single operating handle, and because
selective door control is possible. Greater safety is assured
because careless or promiscuous door opening is prevented,
the car must be stopped before the doors can be operated,
the doors must be closed before the car can be started, and
release of the controller handle, through motorman’s negli-
gence or disability, cuts off the power and applies the brakes
automatically. - '

SAFETY CAR DEvICES Co..
, oF ST.Louils, Mo.
Postal and Telegraphic Address:

WILMERDING, PA.

CHICAGO SAN FRANCISCO -NEW YORK WASHINGTON PITTSBURGN

% 0L A e .o - T - T v — Ve e el Ao
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VESTINGHOUSE

Automotive Air Brake Service

Westinghouse Air Brakes

—develop a retarding force sufficiently power-
ful for stopping even the heaviest car quickly,
to increase safety and permit faster schedules.

—to provide automatic equalization, to minimize
skidding and lengthen life of brake linings.

—relieve the driver of braking fatigue, to in-
crease safety and utility.

—and permit the use of metal brake linings, to
provide still greater safety and economy.

HAND
CONTROL

ES .INGHO\USE o

Cowvers the Map

Branch offices of the Westinghouse Air Brake
Company—TIocated in the principal cities of the
United States—are “service stations” for West-
inghouse Automotive Air Brakes.

Here are men especially trained in this branch
of our business; men able to demonstrate the ad-
vantages of Westinghouse Air Brakes for mod-
ern automotive vehicles ; men skilled in the appli-
cation and maintenance of Westinghouse Air
Brakes; men available for consultation and as-
sistance to users of Westinghouse Air Brakes.

These men are at your service.

WESTINGHOUSE AIR BRAKE CO.

Automotive Division, Wilmerding, Pa.
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Portland Ore., Endorses—
Phono Electric

We made a point of asking (he
Portiand Electric Power Company
for their opinion on (he ques-
tion of condnctivity., They staled
that feeders, on which there Is
no wear, nffsel the :slighily
fower condnetlvity on their
lines, This is the wusual con-.
dition, Bnt where condnelivity
18 _of vital importance, PHONO
11I-CON now can be supplied
with condnetivity of 609% or
80% as specified.

An interesting booklet of Phono
Sfacts is now being mailed. [t.
deals with the subjects of ten-
sile strength, conductivity, wire
wear, and ‘“fatigue” in an
inleresting and exhaustive way.
Have we your address?

-

e i A~ e This photograph shows par( .of the Phons—\ e g
t . B 2 Electric _installation on ths Portland Eiectric-
v Power Company's Council Cres{ line. Phono's

exceptional wear resistance and high (ensils
a3 = strength maks it especially vsluable on sharp
8 o B J curves such as this,

nclgep ort

@@mp@my

BRIDG EDOF?T’ CONNECTICUT

Thirteen years does not seem like much in cold figures, but the World has been
made over in that time, and the original Phono-Electric Trolley Wire installa-
tion in Portland, Oregon, has chalked up a total of more than 1,284,000 car
passes. This on curves and main traveled arteries.

Much of it is still in place,—still giving good . service, and a standing tribute to
Phono asa solution to problems of wire-wear and overhead cost.

Such a record, backed as it is by authentic data proving similar and even greater
records of service under widely varying conditions, furnishes one sound reason
why leading roads in all parts of the country are using more and more Phono-
Electnc Trolley Wire.

| l*e would particulerly call your attention to the booklet mentioned above;
g Fo, % 7 7! and also to the deta:l of Portland’s experience in relation lo conductivity,
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Asbury Park, Ocean Grove, Bradley Beach,
Belmar and Long Branch, New Jersey— names
which mean pleasure to thousands during the vaca-

tion season and which mean revenue to the Coast
Cities Railway, operators of Yellow Coaches.

Along the North Jersey coast Yellow Coaches are
furnishing coordinated service with the high peak
spread over three months and complete coach equip-
ment thrown in during this period.

Feeder bus lines, centering in Asbury Park, serve
sections beyond the trolley zone and sightseeing lines
operate along the famous Ocean Boulevard.

During the summer season the entire fleet of Yellow
Coaches is kept running: 12 single decks and 13
double deckers— Yellow Coaches exclusively. And they
fight to get on! Three hundred people milling around
at the loading point. Even on a 10-minute headway
of double deckers they can’t carry them away. It's
all they can do to keep the crowd in line.

During 1925 the fleet of Yellow Coaches piled up
564,574 miles at a total cost of .2325 cents per mile
for operation and maintenance. Thisin the face of the
fact that the coaches stop nearly every block during



the peak season. And from January 1 to October 31,
1925, Yellow Coaches carried 1,572,000 passengers.

A recent cost analysis of this operation disclosed
the following figures:

Single Double

Deck Deck
Cents per Cents per
Bus-Mile Bus-Mile

Maintenance of plant and equipment........ 0.006 0.011
Maintenance of busesand cars.............. 1.804 1.413
Maintenance of carhouses and garage........ 0.017 | ......
POWEL L .o imme s vl R O 2.931 3.178
Lubricants for buses. .. .................... 0.623 0.443
Tiresand tubes. .......................... 1.599 1.633
Carhouse and garage expenses. .............. 1.456 1.139
Bus and car operators................. o 5.834 12.001
Other transportation expense................ 0.119 0.048
Rent of equipment. . . 0.464 1.409
Superintendence............ ... ... 1.614 2.432
General office supplies and expenses.......... 0.291 0.345
Advertising . .. RRSEEE 0.103 0.404
Legal €Xpenses. .. .. ...ovuiininnnienennn.. 0.169 0.049
Stationery and printing. . ................. 0.140 0.023
Injuries and damages.......... S s e ke 00250
Insurance............coiuiiieinininneannnnn 1.492 0.909
Licensesand taxes. ............ouvuinnen... 0.312 4.195
Miscellaneous eXpenses. .. ... coceveevenen. s 0.202 0.181
Total expenses per mile before depreciation| 19.201 29.813
Depreciation. .. «:. oo s T 3.000 3.000
Total expenses per mile including depreciation| 22.201 32.813

It will be noticed that in these figures are included some over-
lapping car expenses, but even with these added the total costs
for operating Yellow Coaches tell their own story.

This is the third season down there for Yellow Coaches and
again the fleet will write its record of successful and economical
performance. Mechanically the coaches are free from trouble and
keep moving in a type of service that taxes equipment to the limit.

The peculiarities of your service will yield to a Yellow Coach
survey, whether seasonable or year-round.
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HYSICAL labor has no place in mod-
ern operation. In cars equipped with
National Pneumatic Door and Step Con-
trolling Mechanisms, the car man does
not have to reach for or to struggle with
door handles and door operating levers.
He simply pushes abutton and the National
Pneumatic Engine does the rest.

NATIONAL PNEUMATIC COMPANY i
Executive Office, 50 Church Street, New York ’
General Works, Rahway, New Jersey -

CHICAGO MANUFACTURED IN
518 McCormick Building TORONTO, CANADA BY

Railway & Power Engineering Corp., Ltd.

PHILADELPHIA
1010 Colonial T'rust Building

15
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Illinois Power & Light Corp., Chicago, Il

The Connecticut Co., New Haven, Conn.

Chicago, West Towns & Northern R.R., Chicago, Ill.
Lehigh Traction Co., Hazleton, Pa.

United Electric Railway Co., Providence, R. 1.
Columbus Ry., Power & Lt. Co., Columbus, Ga.
Boston Elevated Ry. Boston, Mass.

Weterloo, Cedar Falls & North. R. R., Waterloo, Iowa
Illinois Power Co., Springfield, Ill.

Boston & Worcester St. Ry. Co., Framingham, Mass.
Mississippi Valley Electric Co., Iowa City, Iowa
New Orleans Public Service Co., New Orleans, La,
Tampa Electric Co., Tampa, Fla.

Chicago, South Bend & Northern Ry., Chicago, Ill.
Chicago & Joliet Electric Ry. Co., Chicago

Key West Electric Co., Key West, Fla.

Oklahoma Union Ry. Co., Tulsa, Okla.

Municipal Tramways Trust, Adelaide, S. Australia
Iowa Southern Utilities Co., Inc., Des Moines, Iowa
Holyoke Street Ry. Co., Holyoke, Mass.

Durham Public Service Co., Durham, N. C.

Coast Counties Gas & Elect. Co., San Francisco, Cal.
Hartford & Springfield St. Ry., Co. Hartford, Conn.
Worcester Consol. Street Ry., Worcester, Mass.
Binghamton Ry. Co., Binghamton, N. Y.

Wisconsin Power & Light Co., Madison, Wis.
Kansas City Rys., Kansas City, Mo.

Iowa Railway & Light Co., Des Moines, Iowa
Omaha & Lincoln Ry. & Lt. Co., Omaha, Neb.
Arkansas Central Power Co., Little Rock, Ark.
Twin City Rapid Transit Co., St. Paul, Minn,

Operator’s Check

Wilkes-Barre Ry. Co., Wilkes-Barre, Pa.
Phillipsburg Traction Co., Phillipsburg, N. J.
Wilmington & Philadelphia Traction Co.
Nashua Street Ry. Co., Nashua, N. H.

Union Street Ry. Co., New Bedford, Mass.
Baton Rouge Electric Co., Baton Rouge, La.
Municipal Ry., Eureka, Cal.

Trenton 8 Mercer County Traction Corp.
Wichita Ry. & Light Corp., Wichita, Kan.
Topeka Railway Co., Topeka, Kans.

Duluth Street Ry. Co., Duluth, Minn,
Mesaba Ry. Co., Virginia, Minn,

Kan. City, Leavenworth & West. Ry., Kan, City, Mo.
Virginia Ry. & Power Co., Norfolk, Va.

New York State Railways

Third Ave. Ry., New York City

Camden & Suburban Ry., Camden, N. J.
Dubuque Electric Co., Dubnque, Ia.

East St. Louis Ry. Co., East St. Louis, Ill,
Los Angeles Ry., Los Angeles, Cal.

Hudson Transit Corp., Newburgh, N. Y.
Newburgh Public Service Corp., Newburgh, N."Y.
Pittsburgh Ry. Co., Pittsburgh, Pa.
Savannah Electric & Power Co., Savannah, Ga.
Tacoma Ry. & Power Co., Tacoma, Wash.
Westside Electric St. Ry. Co., Charleroi, Pa,
Lehigh Valley Transit Co., Allentown, Pa.
Wellington City Council, Wellington, N, Z,
Florida Motor Lines, Inc., Tampa.

Cincinnati St. Ry. Co., Cincinnati, O.
Mississippi Power 8 Light Co., Jackson, Miss,
Detroit United Ry., Detroit, Mich.

l/ Des Moinea & Central Iowa Ry. Co., Des Moaines, Ia.
Penn Public Motor Trans. Co., Erie, Pa.
Maumee Valley Trans. Co., Perrysburg, O.

Lackawanna & Wyoming Valley Ry. Co., Scranton, Pa.
Capita! District Trans. Co., Albany, N. Y,
Winnipeg Electric Co., Winnipeg, Can.

July 17, 1926
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= Mack-que Buses
e e 25-Passenger City Type
— r 29-Passenger City Type
e ——— 25-Passenger Parlor Car
" 25-Passenger Suburban Type
—— 29-Passenger Suburban Type
e ———— ' 25-Passenger Gas-Electric
—— 29-Passenger Gas-Electric
cm—
e 5

Five 74 Mile round trips éday-

and never missed a run for the Des Moines &
Central lowa Motor “lransportation Compap

That’s the performance of three Mack parlor
car buses, operating since last September on
this company’s Des Moines—Newton inter-
urban line.

The schedule calls for five round trips a day, and
the buses haven’t missed a trip since the line was
inaugurated. Only four times have they been
late in leaving the terminals, and then only
a few minutes.

Mack performance wins again.

The distance from Des Moines to Newton is
37 miles, about half of which is pavement. The
balance of the highway is in poor condition—
dirt and gravel surfacing. There are several
bad grades which test the power of the Mack-
tuilt engine. Each bus averages seven stops a

The

ase
“s

Bus

trip and running time one way is one hour and a
half. Each bus has covered to date better than
40,000 miles while repairs have consisted only
of minor adjustments.

Tires, due to correct distribution of weight and
perfect alignment, are averaging between 20,000
and 23,000 miles, fuel consumption is slightly
better than seven miles to a gallon while a gallon
of lubricating oil is sufficient for 400 miles.
Complete operating costs, including deprecia-
tion, is normal; that is, equal to the original
estimate. Mack performance, shown in marked
economy of operation and maintenance, is pro-
ducing constantly growing revenue, ‘“with which
we are distinctly pleased.”

The nearest Mack factory branch is ready to
indicate tangible and profitable operation for you.

MACK TRUCKS, Inc.
INTERNATIONAL MOTOR COMPANY
25 Broadway, New York City

One hundred and seven direct MACK factory branches operate
under the tltles of “MACK INTERNATIONAL MOTOR
TRUCK CORPORATION,” “MACK MOTOR TRUCK COM-
PANY,” or “MACK TRUCKS OF CANADA, LTD.”
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American

BROWN
BOVER

PRINCIPAL PRODUCTS

Mercury-Arc Power Rectifiers (steel
enclosed)

Electric Locomotives—for any system
of current, high or low tensions

Complete equipment for railway elec-
trification

Rotary Converlers

Motor Generators
Diesel-Electric Locomotives
Mining Locomotives

Switches, Controllers and all Aux-
iliary Equipment

Steam Turbo Generators for normal

or high pressures and superheals

Aulomatic Regulators

Oil Switches

Condensers and Auxiliaries
Relays

Turbo Compressors and Blowers
Electric Furnaces

Induction Regulalors

Ships
Diesel Driven
Turbine Driven
Electrical Driven

Structural Steel Fabrication

/ HE largest unit yet constructed for the
generation of electric power was recently
ordered for the Hell Gate Station of the New

York Edison-United Company System. This

turbo-generator will be built by the American

Brown Boveri Electric Corporation at its main

plant in Camden, New Jersey.

The size and character of this unit presents for
the consideration of American Utilities engineers
an entirely new ratio between equipment costs and
land and building costs, in the Kw. price of
generating stations.

The New York Edison-United Company System
has always been recognized to be among the most
progressive of America’s electrical companies. Its
management has faced and met electrical problems
created through the growth of New York City,
by the use of engineering talent of resource and
vision.

AMERICAN
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urbo-generator unit

Electrical and Mechanical Characteristics

Power output— 251,000 hp. at unity power factor,
188,250 kva.,, or 160,000 kw. at 85 per cent
power factor.

Direct-connected exciters. :
Compound unit—reaction type throughout.
Throttle pressure—265 1b. per sq. inch.

Superheat—200 deg. (present conditions at Hell
Gate Station).

Maximum steam temperature— 750 deg. F.

Single-flow, high-pressure element operates at
1,800 r.p.m.

Double-flow, low-pressure element, operates at
1,200 r.p.m.

Total weight— 2,810,000 1b.

American Brown Boveri Electric Corporation

165 Broadway, New York, N.Y. Camden, New Jersey
230 South Clark Street, Chicago, Illinois

A

BROWN BOVERI
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A New H-W Seat
for Gas-Electric Cars

That Heywood-Wakefield seating engineers keep step with every
new demand in passenger transportation is evidenced by this new
Gas-electric car seat.

This model of reversible seat may be had for two or three pas-
sengers, with or without arm rests and upholstered to suit service
conditions. No. 327K has been adopted by some of the large
eastern roads and is certain to prove a popular item of the com-
plete H-W passenger-seating line.

Why not consult with H-W experts on your present seating
problems? Consultation costs you nothing.

HEYWOOD-WAKEFIELD SALES OFFICES
ileywood-Wakefield Company, Wakefleld, Mass,

Heywoodld-Wakefield Compaaoy, tieywood-Wakefield Company,
516 West 34th St., New York, N. Y. 439 Rallway Exchange Bldg., Chicago, iii.
tlerbert G. Cook, Erank NpGrize, .
Hobart Bldg., Sas Franeisco, Cal. ?30 Louislana Ave., Washington, D, C.
Railway & I"'ower Engineering Corporation
The G. F. Cotter Suppiy Co., G68-70 St, Antoine St., Montreai;

Honstoan, Texas Toronto; Winnipeg, Canada
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Making
Trouble-Free Track for

" Philadelphia’s
|l Sesqui-Centennial
i'

Traffic

= :
et

e I

built not only for this immediate traffic necessity,
U, but for years of future service in a newly

it
TN
‘)!: |!I|hil| The Philadelphia Rapid Transit Company,
I3 ln[ | planning to carry 100,000 people an hour at
I'l' I the peak of the Sesqui-Centennial .traffic, is
'll l * l‘ building permanent track. This track is being

developing section of the city.

“) l“i" THERMIT WELDS
S will do it

By joining rails instead of jointing them,
Thermit welds eliminate the joints entirely,
forming one continuous unbroken piece of track,
which rides as smoothly and wears as evenly,
as the balance of the rail-head itself. Thermit-
welding is now the accepted method in modern
track construction.

METAL & THERMIT CORPORATION?
720 BROADWAY , NEW YORK. N.v.

PITTSBURGH CHICAGO BOSTON SOUTH SAN FRANCISCO . TORONTO
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Buy by the Book
fér original equipment q-uality

To obtain renewal parts that fit; to obtain exact
duplicates of the originals, in quality and work-
manship; to be certain of a life equal to that
of the originals, order from the equipment
manufacturer. '

Your G-E Renewal Parts : i
e Your G-E Renewal Parts Catalog was prepared

ordering information for all

W i) )
Dt eriinel. Vou G individually for you in order to help you carry
Railway Supply Catalog is . . .

a guide to modern equip- out this policy —the only safe policy.

ment standards, and can be
consulted to advantage in
connection with your

modernization program. B Uy by your book.

S4c-3t

GENERAL ELECTRIC
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Magnetic Brakes Together with Air
Give Short, Positive Stop

IGH schedule speeds are essential if electric rail-

ways are to attract the additional riders to which
electric cars are entitled. Along with high speed goes
the necessity for the most effective braking equipment
possible. The International Utilities Corporation, which
owns and operates the Buffalo & Erie Railway and the
Kentucky Traction & Terminal Company, has developed
& form of magnetic track brake for use in addition to
the air brakes already on the cars. The installation of
these brakes is nearly completed on all cars operated
by these two properties.
gether with some test results are given in this issue
of the JOURNAL.

This form of magnetic track brake was developed
primarily to meet emergency conditions that arise con-
tinually on any rail system and which require cars to
be stopped in the shortest distance possible regardless
of rail conditions. Therefore the magnetic brake equip-
ment is hooked up so as to function automatically when-
ever the air brake handle is thrown to the emergency
position. The retarding force developed by the mag-
netic track brakes is thus added directly to the max-
imum that can be obtained by the air brakes. Observa-
tions on the Buffalo & Erie Railway show that from ten
to twelve emergency stops are made daily. Several very
bad accidents have already been avoided by cars
equipped with the new features.

Results of tests given in the article show that a
reduction of the distance required to bring a car to a
stop of from 30 to 35 per cent can reasonably be ex-
pected. The reduction in time to make stops is some-
times also of vital importance. One case occurred where
an automobile came out of a blind driveway and crossed
directly in front of an approaching car. The distance
was so short that even with the additional braking
force of the magnetic brakes the car could not be
stopped before reaching the erossing. The increased
time element, however, enabled the automobile to get
across, so that a collision was avoided.

An interesting feature of the magnetic equipment is
the use of air pressure to force the magnetic shoes
down in contact with the rail. This provision enables
the magnetic shocs to be carried at a distance of 2% in.
above the running rail. The necessity for a small air
gap is thus done away with and there is no need for
particular attention to the maintenance of tracks and
adjustment of the shoes in order to get maximum brak-
ing results.

The framework which supports the magnetic shoes is
spring hung, so that it is not a dead weight overhanging
the truck structure. The attachment of the magnetic

Details of the equipment to-

shoes to the trucks of the double-truck cars is back of
the trailing wheels and is of link form. The additional
retarding force is thus a pull through these links. Re-
sults from the trial equipments, which have now been
in service more than six months, show that the addition
of the magnetic brakes has had no unfavorable results
on the truck structure. The wearing parts of the
magnetic shoes are replaceable and adjustments for
wear can be made easily.

At this time, when electric railways are using all
possible means to make cars safer and better and to
provide more attractive service, this innovation in brak-
ing equipment is of particular value and results will be
watched with interest.

Axle Bearings Should Receive
More Careful Inspection

XCESSIVELY worn axle bearings are causing much
trouble in electric railway equipments. They are
allowed to become loose and are not given the careful
attention they demand. The minimum air gap between
armature and pole faces determines when armature
bearings must be renewed. If armature bearings are
allowed to continue in service with the small air gap the
inspector knows that the armature will soon rub the
pole faces and probably be damaged beyond repair.
He may lose his job as a result and so he will not take
chances. The equipment inspector has no such definite
gage for axle bearings and does not check them closely.
Axle bearings should be given the same careful at-
tention as armature bearings. It is a mistake to as-
sume that by keeping them in service longer reduced
cost will result. The cost of maintaining axle bearings
may be lower, but other maintenance costs will mount
rapidly instead. Loose axle bearings are disastrous to
gears and pinions. From one-half to two-thirds of the
mileage that could be obtained with accurately meshed
gearing is lost by axles and shafts being out of adjust-
ment and by too great spread between centers.
Maintenance practices that have improved axle bear-
ing conditions in Kansas City are described in the paper
by R. W. Bailey presented at the Midwest Electric
Railway Association, abstracted elsewhere in this issue.
The Kansas City Railways uses die-cast axle bearings.
The cost of these is but one-half that of bronze bear-
ings, so they can be replaced at frequent intervals and
close limits for bearing wear can be used. With a die-
cast type of axle bearing old material can be melted and
used for the new bearings, and as the bearings are
cast with all windows, keyways. oil grooves, etc., no fin-
ishing or machining is necessary.
Particular care is also used in fitting each bearing to

This is the issue in July that is devoted essentially to maintenance subjects
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the axle about which it is to operate. Whenevér a pair

of wheels is changed the axle bearings are returned to
the shop and new ones are fitted.

Car trucks cause more rattling and disturbing noises
than any other part of the equipment. The most im-
portant parts of the truck are the bearings. Axle
bearings, particularly, should be given more careful in-
spection and should be renewed more frequently.

Why Do Operators Often Design and Build
Their Own Cars?

OT long ago a new face appeared in the execntive

office of a large railway property. It developed
that this man was employed to design cars to be
built either in outside establishments or in the
well-equipped shops of the company. The same com-
pany is using many buses, it also uses substation equip-
ment and many standard and sometimes easily
constructed maintenance units.

Why the complex on cars? What was the psychology
back of this desire to design only this one physical
thing used in the conduct of the property? Does this
company have a peculiar bias or perhaps a hobby on
this particular part of its equipment, while taking a
normal attitude toward other parts of its property?
Or is this caused by lack of originality and initiative
on the part of long-established car building companies,
resulting in failure to anticipate the needs of this
operator?

It is not alone this one incident that raises these
questions, but that this tendency has appeared over and
over again in many parts of the country. Many cases
of car designing complexes on the part of operating
companies could be cited. But it is unfortunate that
such a condition continues in the face of the magnificent

effort now being made to pull this essential industry"

out of the mire of despondency.

Just as one trained soldier is worth many untrained
civilians when in battle, so should one corps of car
designers with vision and experience, backed by a man-
agement with a desire to lead, be able to outdistance
the entire operating group in the question of design.
Certainly, since the operating companies have had the
spirit to weather the distress and difficulty of recent
years and still aspire to seek .something better, the car
building companies should be able and willing to assume
the leadership in design and manufacture.

Wrong Impressions Are Worse
than No Consciousness at All

HIS thought is suggested by a recent track-renewal

job that was being done in conjunction with the
widening and repaving of a business street in a city
which is an important transportation center. The work
was so extensive as to necessitate temporary suspension
of the electric railway service on this street. In the
early stages it looked as if the electric railway line was
being abandoned. This was the impression gained even
by some electric railway men who were passing through
the city and were among the large numbers of out-of-
town people to see the work in progress. Perhaps this
cenclusion was justified, as there was nothing to in-
dicate otherwise, but it illustrates the great tendency of
the public mind to believe that the electric railway has
reached the peak of its usefulness.

The local business man who has his store remodeled
seldom fails to make known, at least to the passers-by,
that it is “being enlarged in order better to accom-
modate our growing patronage’” or “still further to im-
prove service to our customers.” But the merchants of
transportation have not learned equally well the value
of pointing out to their patrons the better-service sig-
nificance of new improvements and investments, al-
though the improvements made by the electric railway,
which is established to serve the whole community, are
of much more general interest. True, it may not always
be practicable to point out the better service represented
in ordinary track reconstruction, yet posters telling, for
instance, something of the cost per mile would add to
the common knowledge and, in the case cited, could
have prevented some misinformation of a kind which
just now is altogether too plentiful.

People see the motor bus being introduced both as
an addition and as an adjunct to their present trans-
portation. Some have seen it replace as well as ex-
tend electric railway service. Not being in a position
to know its limitations, many overestimate its possibili-
ties and so expect less from the electric railway of the
future. This is a state of mind which makes it essential,
more than ever before, that the people, all potential rail-
way customers, be correctly informed. It must be re-
membered that the average individual comprehends very
little of the activities, the problems and the plans of his
local electric railway. Strangely enough, even the in-
dispensability of this public servant is not always ob-
vious, much less appreciated. No panacea can be offered
for this condition. Each company must be alert to take
advantage of every opportunity to achieve and main-
tain in the public mind a proper conception of its pur-
pose and its importance. A sympathetic public must
have the facts.

Mr. Coffin’s Life Story
Is an' Inspiration

EW men have the ability and genius to organize

and control capital and labor as.did Charles A. Coffin,
who passed away this week after a long and usefnl
career. Without his courage, his vision and his per-
severance the General Electric Company, which he
founded, would probably never have developed into the
world-wide organization it became under his direction.

His active connection with that company and its
predecessors has covered the entire history of electrical
development as it is known today. He was a successful
business man in Lynn, Mass., during the early eighties
when Elihu Thomson was a struggling inventor, trying
to interest people in his newly developed arc light gen-
erator and lamp. Finally some of Mr. Thomson’s
friends appealed to Mr. Coffin to give them the benefit
of his commercial experience in the manufacture and
sale of this new machinery. For a number of years the
company over whose affairs Mr. Coffin presided, the
Thomson-Houston Electric Company, devoted itself
primarily to Professor Thomson’s series lighting sys-
tem, while its principal competitor, the Edison Electric
Manufacturing and associated companies, developed the
low-voltage direct-current incandescent lighting system.
When the two organizations were brought together the
choice of the man to lead the destiny of the combined
company fell on Mr. Coffin.

While not specially trained in science or electricity,
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he was not slow to grasp the possibilities of the new
power. Furthermore, he saw that much could be accom-

plished by investigation and research, not only toward "

improvement in methods but even more in looking far
afield to find possible new applications of the mighty
force. No one was more ready to expend large sums of
money to encourage research in pure and applied
science, even though its connection with the business
might seem remote.

It was characteristic of Mr. Coffin that the men about
him were far better known to the general public than
he was himself. While he was most approachable and
willing to talk about the industry, he was always ready
to attribute to others credit for achievements for which
all recognized he was largely responsible. I

Conditions such as those that brought Mr. Coffin into
the electrical industry in its early days will never be
repeated. Nevertheless, there is even more opportunity
for the young man in the business today, in no small
part due to his work. The story of his life should be
an inspiration to men in the field, just as are the
awards given in his name an inspiration to better and
yet better work by the companies.

Interborough Sues Strikers
for Injury to Its Business

UIT for $239,000 damages has been brought by the

Interborough Rapid Transit Company against 62 of
its striking employees. It is based on a very funda-
mental principle of law. This is that if A and B have
entered into a valid contract by which A employs B
and C seeks maliciously to procure a breach of this
contract, C can be enjoined and sued for damages. The
word “maliciously” in this connection does not mean
necessarily with malice or ill will, but with intention to
interfere with the business of A.

This principle has been fully adjudicated by the
United States Supreme Court, most notably perhaps in
Hitchman Coal & Coke Company vs. Mitchell et al.
(245 U. S., 229), where the defendants directly and
through agents attempted to call out on strike the
employees of a non-union coal mining company and
thereby injuriously affected the company’s business. In
this opinion, which was delivered by Justice Pitney
on Dec. 10, 1917, a number of very definite principles of
law were laid down.
is entirely free to make non-membership in a particu-
lar union a condition of employment. Another is that
the right of men to strike did not give the defendants
in the case the right to instigate a strike. In other
words, the purpose entertained by the defendants to
briqg about a strike in the mine so as to compel the
owner to consent to the unionization of the mine was
an unlawful purpose. Hence the court approved the
grant of an injunction against the defendants to prevent
them from interfering or attempting to interfere with
the employees of the mine for the purpose of union-
izing it, of wilfully trying to induce them to break their
contracts of service or leave their service without their
cmployer’s consent, or intimidating them.

The New York courts are also very clear on this sub-
Ject, notably in Calvin A. Lamb vs. S. Cheney & Son
(227 New York, 418), where the court said:

Where a man employs a laborer, and another man, know-
ing of such contract of employment, entices, hires or per-

suades the laborer to leave the service of the first employer
during the time for which he was so employed, the law

One of these is that an employer.

gives the party injured a right of action to recover
damages.

While the Interborough is asking for injunction and
damages, it has not applied for a temporary injunction
to prevent its striking employees from committing
unlawful acts, such as endeavoring to persuade present
employees to abandon their duties. Should this tem-
porary injunction be requested, precedents in the New
York courts indicate that it would be granted. Thus
it is only seven years ago that the New York Supreme
Court granted such an injunction in the case of
Third Avenue Railway vs. Patrick J. Shea, Amal-
gamated Association of Street & Electric Railway
Employees, W. D. Mahon, et al. This injunction
required the defendants to refrain from interfering
with the performance of the contract of employment
between the railway company and its employees, from
approaching or conferring with said employees as a part
of any attempt to induce them to break their contracts
with the railway company, from enrolling or attempting
to enroll said employees in said Amalgamated Associa-
tion without the consent of their employer, from
enticing said employees, present and future, under like
contract, to leave the service of their employer, etec. The
New York courts have also shown themselves ready to
act under the Penal Code in case of unlawful acts by
strikers, as shown in the case of the 1916 Interborough
strike, where some 720 strikers received sentences, some
for imprisonment and others for fines.

In other words the courts, both federal and state,
at least so far as New York State is concerned, have
very definitely declared "they will penalize all persons
who do not mind their own business but unlawfully
interfere with the business of others. Labor organiza-
tions should realize this fact. Individual strikers should
also understand the peril which they run in trying
unlawfully to injure the business of a former employer.
It was for this very offense that less than ten years
ago, in the Danbury Hatters’ case, a judgment was
obtained against some 186 former employees for about
$80,000, for injuring the business of D. C. Lowe & Com-
pany, hat makers. Under the Sherman anti-trust law
this amount was tripled, making it about $240,000, and
interest brought it up to about $300,000. Writs of
attachment were levied on the bank accounts and homes
of the defendants, who finally raised about $80,000.
The efforts of labor organizations to raise the rest of
the money are well known, and $150,000 was secured
through voluntary contributions, making a total of about
$230,000, which was finally accepted in settlement by
the plaintiffs.

In brief, the law says that a man is free to leave work
which is unsatisfactory at the end of his term of con-
tract, just as the employer is free to discharge him
at such time, but he is not free to incite others to break
their contracts with his former employer or otherwise
injure his business unlawfully.

It would be especially desirable if this principle
should be realized and enforced in public utility cases.
In them the public has a vital interest. Discontinuance
of the manufacture of hats by a single maker for a
longer or shorter period does not seriously affect the
people at large. They can buy their hats from another
maker. But with the public utility the situation is dif-
ferent. It is to be hoped that the legal principles on
which the Interborough suit is based will be again laid
down by the courts. It will be a good thing for all
concerned.
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Car on Buffalo & Erle
Rallway Equipped with
Magnetic Track Brakes

Emergency Stopping Distance Decreased
22.5 to 46 per Cent '

By Using Magnetic Track Brakes to Supplement Air Brakes on Its
Interurban Cars the Buffalo & Erie Railway Increases Retardation
Materially—Makes Brake Effective Regardless of Rail Conditions—
Permitis Higher Maximum Speed and Reduces Front-End Accidents

brakes to supplement the air brakes, the Buffalo

& Erie Railway, Fredonia, N. Y., and the Ken-
tucky Traction & Terminal Company, Lexington, Ky.,
are proceeding to equip all of their cars with the equip-
ment developed. Tests on two sample equipments were
made on the Buffalo & Erie line late last year and fur-
ther developments and improvements were made this
year while the two cars were continued in regular
service. Officers of the International Utilities Corpora-
tion, which owns the two railway properties, feel that
this development is of tremendous value. The tests con-
ducted have shown that regardless of rail conditions
the supplementary magnetic brake equipment gives a
positive form of braking; that the braking distance is
decreased from 22.5 per cent to 46 per cent over what
would be obtained with air brakes alone, and that a fur-
ther decrease can be made to any reasonable amount
desired. With the installation of this type of supple-
mental braking schedule speed can be improved. Care-
ful checking of results obtained has led the management
to believe that a very large proportion of front-end
accidents can be eliminated with the additional braking
equipment and catastrophe hazards, such as runaways,

I \OLLOWING careful tests with magnetic track

car collisions and inability of motormen to control cars,
are prevented. Checks on the number of emergency
stops show that there are from ten to twelve daily.

As an example of the prevention of accidents with
this improved braking equipment, one case occurred
where an automobile came from behind a truck and
stalled on the railway track. The motorman barely had
time to apply the brakes. Thanks to the high rate of
retardation obtained through the addition of the mag-
netic brakes the car stopped within 2 ft. of the auto-
mobile. Without this high rate of retardation a very
bad accident would have resulted.

NEeEw TYPE oF BRAKE DEVELOPED

The type of magnetic brakes used is quite different
from the usual forms such as have been used in this
country, as on cars of the West Penn Railway and very
extensively abroad, particularly in England. In its
regular running position the bottom of the magnetic
shoe is maintained 2 in. above the top of the running
rail. When the brakes are applied air pressure first
brings the magnet shoes into contact with the running
rail and then through the energizing of the electro-
magnets magnetic braking results. By this means the
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very small air gap required with other forms of mag-
netic track brake is not used. In England the magnetic
brake shoes are maintained from < to % in. above the
surface of the rail. It will be appreciated by electric
railway operators that such a small clearance must re-
quire close attention to the maintenance of tracks as
well as to the braking equipment itself.

The additional electrical equipment used in this instal-
lation on the lines of the Buffalo & Erie Railway and
the Kentucky Traction & Terminal Company’s cars is
being furnished by the General Electric Company. The
mechanical parts and suspensions are furnished by the
Cincinnati Car Company. On double-truck cars four
magnetic shoes are used and on single-truck cars but
two shoes. Accompanying line drawings show the

"method of supporting the equipment on the two types
of trucks. On single-truck cars the magnetic brake
shoes are attached to the trucks so that the shoes come
in contact with the rail midway between the two wheels
on each side. On cars which use the Cincinnati Car
Compary’s RS-60-D double trucks a pair of brake shoes
is attached to the outside framing of each truck.

A rigid supporting framework of two 3-in. x 2-in.
x #-in angles is carried across the end of the truck.
These are anchored at each end to bars 4 in. x 1 in,,
which extend back to the truck-pedestal castings. There
are also additional supporting bars to the upper part of
the truck framework at each end. The two angles are
connected at the center by a plate which serves as the
saddle for a semi-elliptic spring. The air cylinder for
pushing the shoes down in contact with the rail also
forms a part of this center saddle. The cylinder is
5 in. in diameter and 8 in. long. The piston of the air
cylinder is attached to a similar circular section, which
fits closely inside the air cylinder and extends down to
the movable support for the magnetic shoes.

The movable framework which supports the shoes
consists of two 3-in., 4-lb. channels, which extend
across the ends of the truck. The magnetic shoes are
mounted at the ends of these. These channels are con-
nected together at the center by a built-up structure of
angles and plates. The movable part of the air cylinder
is attached to this. At the ends of the movable frame-
work two adjustable screws form the connection to
saddles which hook into the ends of the semi-elliptic
spring. The shoes are guided by the permanent struec-
ture extending down outside of the shoes so as to pre-
vent excessive sidewise motion. They are also held
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Methnd of Supporting Maguetic Brake Shoes on
Single-Truck Car

longitudinally by links which connect to a clevis at-
tached to the lower part of the pedestal casting. The
two stationary angles which extend across the end of
the truck also serve as guides for the saddles which are
attached to the ends of the springs. When the shoes
are down the retarding force is transmitted through the
link connection.

The bottom of the stationary framework immediately
above the shoes is 13 in. above the rail line with new
28-in. diameter wheels, and the outside construction
which serves as a guide for the shoes extends down to
within 61% in. of the rail line. The adjustable screws
which form the connection from the ends of the spring
to the movable beam provide an adjustment of the mag-
netic shoes for wheel wear, so that uniform. height of
the shoes above the rail line can be maintained up to
the scrapping diameter of the wheels.

STANDARD METHOD OF BRAKE OPERATION USED

For operating the brakes a standard M-28 brake valve
is used without change. The sander connection is used
to supply air for operating an electro-magnetic switch.
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Mnagnetic Track Brake Shoes at Tralling End of Front Truck on
Double-Truck Car

This closes the electric circuit to operate a contactor,
which in turn energizes the coils of the magnetic brake
shoes. Two shoe coils are connected in series with a
resistor and trolley voltage is used. With this arrange-
ment the magnetic brakes must be used every time the
brake valve is thrown to the emergency position, and
they can‘be operated independently if desired. In addi-
tion to this equipment, a relay valve is used to control
the time.that the magnetic coils are energized. In the
service operated by the test equipment this was ar-
ranged to keep the coils energized for 24 seconds. Two
fuses mounted in an MA-13 fuse box serve to protect
ihe line breaker and the anxiliary operating circuits.
Air connections to the magnetic brake operating. cyl-
inder are made through two #-in. hose. A union with a
choke is used .to govern the leakage of air for cutting
cut the contactor.

[

DECREASED TIME AND DISTANCE

The accompanying graphs show average results of a
number of tests made to determine the decreased time
_and distance that would result by the use of the mag-
netic brakes, together with the air brakes as compared
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Table I—Braking Tests on Single-Truck Car Weighing 17,000 Lb. Light

. - Increased
Speed —Decrease of Air-Magnetic Over Air Alone—~ Rate of Per Cent
When Retard- Increase
Brakes In in Ini e In Rate of ation, in
Air Braking Were Time Distance Stopping Stopping Time S'tq_ppmg Retard- With Rate of
Pressure, Current, Applied, to Stop, to Stop, Distance, Distance, to Stop, Time, ation, Air- Retard-~
Kind of Stop I.b. Amp. M.P.H. Sec. Ft. Ft. Per Cent Seec. Per Cent Average MNagnetic ation
i e e RISk o 70 21.4 5.1 95.05 4,22
ﬁi;li\};g'ﬁe'{ié ............... 70 43.3 221.4 53; 117“37 21.88 23.0 1.27 25.0 2‘,’? 1.41 33,4
N ks v oinie R v 70 1.4 - 5 :
ﬁﬁl‘sih‘g}{é{ié ....... e o .70 43.0 21.4 ;g 1%' g 23.66 22.5 1.20 23.0 g 22 1.24 30,1
e v . 21.4 : A .
gg 40.0 21.4 4.2 77.00 33.25 30.1 1.80 30.0 5.09 1.53 43.0
60 21.4 6.8 128. 00 3.14 *
70 20.8 5.3 97.27 3.95
70 42.7 20.8 3.8 69.14 28:13 28.9 1.46 27.7 5.47 1.52 38.4
70 18.8 5.0 85.33 3.76
70 43.0 18.8 3.0 57. 66 27.67 32.4 2.00 40.0 6.26 2.50 66.5
70 12.1 3.0 32.50 4.03
70 43.0 12.5 2.0 29.50 8.00 24.6 1.00 33.3 6.25 2,22 55.0
60 22.8 6.8 13287 3.35
Air-Magnetic 60 43.0 22.8 5.0 90.75  41.42 31.3 1.80 26.4 4.56 1.21 36.0
Air-Magnetic. 70 57.0 22.8 4.4 82.00 g ;2
Air-Magnetic 70 57.0 22.0 4.2 78.00 i
Air-Magnetic. 65 42.0 20.3 4.4 66.17 .
Al ien: 0 et B 3 W : 385
70 47 21.4 4.0 76.3 28.0 26.8 1.4 26.0 5:35 1.50 39.0
70 20.3 5.4 101.25 3.76
70 47 21.4 4.0 68.75 32,5 320 1.4 26.0 5.35 1.59 42.2
70 48 19.25 3.2 56.5 6.01
70 :g ;; 5;* 222 2553 5.23
70 s 5
70 49 31.3* 6.8 187.0 94.25 33.5 3.4 33.3
70 48 31 3* 7.0 93.3 87.95 31.3 3.2 31.3
70 3).3* 10.2 281.25
70 30.0* 10.0 259.25
70 32.5* 6.8 186.8

* The last six tests were made by running down 4} per cent grade and applying brakes when level track was reached. The speed given is the average for 220 ft

preceding point of brake applisation and is not the speed when hrakes were apglied
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Comparison of Stnpping Distances and Time of Stopping for Two
Types of Shoes on Singile-Trock Car

with air brakes alone. Tests were also conducted with
two different types of shoes called H-1 and G-1. The
G-1 shoe had a longer contact surface 'and gave the
better results. It was 21% in. long and is made in two
parts. Each half has a contact area of 16.31 sq.in., or
32.62 sq.in. total, as compared with a length of 15% in.
and a total contact area of 22.88 sq.in. for the H-1
shoe. Both types have renewable portions £ in.
thick, which should have an average life of about
nine months. The new equipments are being furnished

Magnetlc Track Brakes at Tralling End of Rear Truck

with the G-1 type of shoe. In general, rates of retarda-
tion when using both air and the magnetic track brakes
were obtained up to 6.2 m.p.h. per second. Averages
over a large number of tests showed that the time to
stop from a speed of about 22 m.p.h. could be reduced
approximately 26 per cent by the use of the magnetic
brakes in addition to air. A corresponding decrease
in the distance required to stop of 23 per cent was ob-
tained and the rate of retardation was increased nearly
44 per cent. Tests were made on two types of cars.
One was a single-truck ecar weighing 17,000 1b. without
passenger load. During the test an average load of
fourteen passengers was carried in the car. The brak-
ing ratio was 104 per cent and the air pressure used
was 70 lb. The double-truck car used in the tests
weighed 38,000 1b. without passenger load. An average
of eight passengers was carried in the car during the
test and the braking ratio was about 100 per cent. The'
average current taken by the magnetic shoe was 48 amp.

METHOD USED IN TESTS

The method followed in making the tests was to place
two red flags on a level stretch of tangent track spaced
220 ft. apart. The time to run over this distance was
taken by two stop watches, while the speed was main-
tained as nearly uniform as possible. From this, the

Table 1I—Braking Tests on Double-Truck Car Weighing 38,000 Lb. Light

¥ Increased
Current Speed ~—Decrease of Air-Magnetic Over Ait Alone— Rate of Per Cent
Taken ‘When Retard- lncrease
by Brakes In In In In Rate of ation in
Air Each Were Time Diatance Stopping Stopping Time Stopping Retard- With Rate of
Preasure, Line Magnet, Applied, to Stop, to Stop, Distance, Distance, to Stop, Time, ation, Air-  Retard-
Kind of Stop Lb. olts Amp. M.%’.H. Sec. Ft. Et. Per Cent. Sec. Per Cent Average Magnetic ation
Aifieciieciion. 70 640 19.5 6.6 97.33 3.0
Axr -Magoetic 70 640 45.0 19.5 4.2 66. 50 30.83 30.6 2.4 36.3 4.6 1.6 53.3
70 640 20.0 7.0 112.80 2.8
Axr-\lugne 70 645 45.0 20.0 4.8 71.25 41.55 36.7 2.2 30.0 4.1 1.3 46.4
Air. . 70 625 30.0 10.0 245.33 3.0
Air-Magne 70 640 47.5 30.0 6.4 170. 66 74.67 30.4 3.6 36.0 4.7 1.7 56.7
VX T i ) L 70 640 30.0 10.4 256.00 2.9
Axr-\lagnctzc 70 635 47.5 30.0 7.0 174.00 82.00 32.0 3.4 32.0 4.3 1.4 48.2
............ 70 655 42.8 12.4 427.00 3.5
A:r-’\lagnetxc 70 645 47.5 42.8 9.4 230.25 196.75 46.0 3.0 24.0 4.5 1.0 28.5
B wsimen » ¢ voxcos 70 640 44.1 14.8 537.75 3.0
AR 70 630 44, 14.0 523.00 3. 3
Alfoivcoasvmve 70 640 44. 1 13.6 479.00 3.2 i
Axr-Magnemc 70 640 47.5 44,1 9.4 342,50 137. 50 28.7 4.2 . 30.9 4.7 1.5, 46.9
............ 70 620 45.4 15.0 553.75 3.0 "
Au- Magnetie. .. 70 640 45.0 45. 4 10.8 402.00 151.75 27.5 4.2 28.0 4.3 1.3 43.3
Air-Magnetic... 70 645 47.5 45.4 10.2 378.50 175.25 30.9 4.8 32.0 4.4 1.4 46.7
Air-Magnetic. .. 70 645 47.5 45.4 9.0 351.00 202.75 36.4 6.0 40.0 5.0 2.0 66.7
A e 70 615 44.1 13.0 562.00 3.4
Air-Magnetic. . . 70 615 45 45.4 9.8 397.00 165.00 29.3 3.2 24.6 4.6 1.2 35.3
Air-Magnetic. .. 70 615 45 45.4 9.4 382.00 180.00 32.3 3.6 27.7 4.8 1.4 41.2
70 620 46.9 15.6 585.00 3.0
70 580 51.7 18.8 829.00 2.1
70 580 1.7 18.2 818.00 2.7
70 590 51.7 18.0 821.00 2.8
70 590 45 51.7 11.8 537.00 284.00 34.5 6.2 34.4 4.4 1.6 57.1
70 590 53.5 17.6 809.00 3.0
Air-Magnetic.. . 70 590 3.5 13.0 617.00 192.00 23.7 4.6 26.0 4.1 1.1 36.7
Air-Magnetic.. . 70 590 . 93.5 12.6 603.00 206.00 25.4 5.0 28.4 4.2 1.2 40.0
Air-Magnetic. .. 70 590 53.5 12.0 579.00 230.00 28.4 5.6 31.8 - 4.4 1.4 46.7
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Comparison of Stopping Distances and Time to Stop of Alr and
Magnetie Brakes Compared with Alr Alone on
Donble-Truek Car

speed at the time the brakes were applied was com-
puted and the distance was measured from the second
red flag, at which the brakes were applied, to the
stopping point.

This new development was undertaken by the man-
agement with the definite idea of finding some means by
which the cars could be stopped quickly under abnormal

conditions of the rail. To determine what could be done
under such conditions, a test was made with greased
rails, both tracks being smudged with black car oil for
a distance of about 65 ff. A number of stopping tests
were made on Feb. 8 and 9, 1926. At this time it was
snowing and the rail was very wet, in addition to being
greased. Brakes were applied 20 ft. before the greased
section was reached and all wheels were locked and slid
the full length of the stop. Average stopping distances
were from a speed of 40 m.p.h., 450 ft.; from 25 m.p.h.,
300 ft., and from 15 m.p.h., 120 ft. Magnetic brakes
were used in addition to the air. These stopping dis-
tances are nearly as good as those obtained with air
brakes alone on a good rail, as can be seen by referring
to results in Table II.

When cars are required to stop on signal from pros-
pective passengers accuracy in stopping is of advantage.
If a car runs by a passenger, the inconvenience may
put him in a disagreeable frame of mind. Where the
operator sees that his car will not stop at the point
desired, the magnetic brakes can be brought into action
by operating the air valve even though a service applica-
tion of the air brakes has been made.

Some tests of stopping distances and times to stop
were made, using a service application of the air brakes
together with the magnetic brakes. An average of four
tests made with air alone gave a stopping distance of
561 ft. from a speed of 32.6 m.p.h. The average time
to stop was 22.35 seconds and the average rate of re-
tardation was 1.83 m.p.h. per second.

An average of four similar stops made using both air
and magnetic brakes from a speed of 31.9 m.p.h. gave
an average stopping time of 15.05 seconds, an average
stopping distance of 334 ft. and an average rate of
retardation of 2.95 m.p.h. per second.

- Honolulu Company Co-ordinates Its
Transportation Service

IX buses are now being operated by the Honolulu

Rapid Transit Company. The bodies were designed
and built in the company’s shops. Seats are provided
for 21 passengers. The chassis are Reo Model W. An
attractive appearance is given to the outside of the
bus by a liberal use of striping. Each vehicle has a
name as well as a number, and a pictorial presentation
of the name is made just above the lettering.

P
*

¢

N

The “Red Dragon’” of the Bus Fleet of the Honolulu Rapld Translt Company
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Welding and Remachining Split

Frame Motors

To Carry Out a Program for Welding, Building Up and Rema-
chining Worn Motor Frame Fits Successfully Requires a
Definite Plan for the Work—Such a Program Is Outlined Here

By J. M. Zimmerman

Renewal Parts Engineering, Westinghouse Electric &
Manufacturing Company, East Pittsburgh, Pa.

A Westlnghouse 101-B Spllt Frame Moter Moeunted on the Berlng Mill Table After the Cast-Iron Drum Ias Been Located Properly ln

the Frame.

arc welding and reboring motor frames, are often

at a loss to know the proper method of welding,
machining, how to measure the machined frame and
within what limits certain dimensions must be kept.
The following program was outlined for the Washington
Railway & Electric Company at the beginning of its
practice of welding and reboring split frame motors and
has proved entirely satisfactory.

Welding in order to build up worn fits of the motor
frame is a very important part in rehabilitating a rail-
way motor. Improper welding is liable to warp the
frame. If this happens, the upper and lower halves
may not fit properly, so as to clamp the housings and
axle bearing tightly. If the motor frame is well rein-
forced it may be possible to rebore for oversize: hous-
ings and bearings without welding. It is cheaper to
rebore the housing fit oversize and purchase oversize

R&ILWAY shopmen, when starting a program for

The Spllt Must Be Above the Center Llne of the Borlng Bar

housings than to weld the housing bore and remachine
it to standard size; this will eliminate the cost of weld-
ing. However, the extra cost of welding the housing
bore may be more than offset by the inconvenience of
carrying more than one size of housing in stock.

WELDING THE HoUSING FIT

The inside housing fit on the motor frame may be
worn from v« in. to % in. Unless this face is built
up by welding, the armature end play will be greater
than that for which the motor was originally designed.
Both the inside and outside housing fits should be
welded so as to allow sufficient metal for finishing both
sides. In welding this part of the frame the bead
should be “put down” perpendicular to the circumfer-
ence in the housing bore and not with the circum-
ference. If it is “put down’ the latter way, when the
metal cools and shrinks it will set up strains which will
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tend to warp the motor frame, because the length of
the weld is longer and, due to the housing bore, the
frame cannot resist the pulling action of the weld when
it cools. On the other hand, the shrinkage of the short
weld will be small as compared to a long weld. The
accompanying illustration shows the procedure and the
notes refer to the methods.

If the housing bore is to be welded, the beads should
be ‘“put down” parallel with the axis of the bore and
not with the circumference of the bore. This again
brings up the same possibility of warping the frame
as explained in the preceding paragraph.

It is preferable not to weld the axle-bearing bore
of the frame. All motor frames which have the gear
case arm cast as part of the frame are not as well
reinforced as other parts of the frame, so at this point

complete layer has been “put down” and the metal is
cold it is well to hammer the entire surface of the
weld either with an air or a riveting hammer. This
will stretch the newly laid metal, thus relieving the
shrinkage strains which are caused by the metal shrink-
ing when it cools. This allows the motor frame to
spring back to its original shape.

A low-carbon wire will give the best results. A
high-carbon wire should not be used in welding the
motor frame because the weld will be too hard to
machine. A ,

Good values of current to use for “putting down”
the beads are 200 amp. with Ys-in. rod and 160 amp.
with db-in. rod.

The reboring can be done on either a single or
double-spindle horizontal boring mill. With the use of
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Diagram of Weldlng Operations and Machinlng Operations on Westinghouse Split Frame Motor

the warping will be more pronounced if the welding
operation is not done with the most extreme care. If
the axle cap warps during the welding operation the
frame fit can be planed. However, the average railway
shop is not equipped to plane the motor frame should
the axle cap fit on the motor frame become warped.
It is easier and cheaper to rebore the frame and axle
cap % in. oversize and purchase 3-in. oversize bearings.
This eliminates welding costs. If the welding opera-
tion is to be done, the beads should be ‘“put down”
parallel with the axis of the axle bearing bore and not
with the circumference of the bore. If they are “put
down” the latter way, the warping will be more pro-
nounced, as explained in a preceding paragraph.

The frame is always worn at the axle-bearing flange
face due to loose axle bearings. In order to use a
standard axle-bearing flange it is advisable to weld this
face and machine it to standard size. When welding,
the beads should be “put down” perpendicular to the
circumference of the bore and mnot with the circum-
ference. .

In welding any part of a motor frame after each

a simple spacing gage to measure the gear center dis-
tance a very efficient job of reboring can be accomplished
with a single-spindle boring mill. This particular oper-
ating company started its reboring program on the
Westinghouse 306 split frame motor. In explaining
the procedure of machining and measuring it will be
necessary to use several numerical dimensions of this
motor. However, all the dimensions shown in the
accompanying illustration are letters instead of num-
bers, so that it may be used with any motor-frame
drawing.

In order to machine the housing bores of the frame
so that they will be concentric with the pole bore a
cast-iron drum was placed between the two halves of
the motor frame. This drum was B inches in diam-
eter. The width of this drum should be exactly 10 in.
because the machinist will measure from the face of this
drum to the inside housing fit on the motor frame with
a pin gage. The hole through the center of the drum is
to be a snug sliding fit for the boring-bar bushing.

Two holes were drilled and tapped S inches apart,
D inches from the center of the drum and accurately
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located. By means of these holes it is possible accu-
rately to center the drum and bolt it so that the center
line of the drum and the center line of the pole seat
match.

The drum should be placed in the upper half of the
motor frame, making certain that the center of the
drum is in the center of the pole seat. It is better to
have the drum closer to the pinion-end housing
fit because it will increase the clearance between the
brushholder box and the commutator neck. The loca-
tion of the drum with respect to the center line of the
pole seat measures L inches from the center of the
brushholder pad. (On some motors the staggering of
the brushes is produced by having the left-hand brush-
holder pad farther from the center of the pole seat than
the right-hand brushholder pad.) If this dimension is
adhered to the clearance between the brushholder box
and the commutator neck will not be changed.

After the drum is bolted to the upper half of the
frame the lower half is assembled, with a sufficient
number of shims between the split so that a 0.017-in.
feeler gage can be placed between the axle cap and the
motor frame. This will insure positive clamping of
the axle bearings and housings. A necessary precau-
tion is to keep the split free from dirt and rough spots.

When clamping the motor frame on the boring-mill
table the hole in the drum for the boring bar will
locate ,the housing bore accurately. However, it is
necessary to set the frame so that the parting of the
axle cap will be R inches lower than the center of the
boring bar. This is done so that the split of the axle
bearing will be R inches higher than the split between
the axle cap and the motor frame, which prevents the
split of the axle bearing and the axle cap from coming
at the same point. This dimension R on most split
frame motors is 3 in.

In order to insure correct armature end play so that
the center line of the armature core will rotate in the
center of the magnetic field it is necessary accurately

A Westinghouse 306 Split Frame Motor that Was Rebored, Welded
and Equipped with Oll Seaied Houslngs

to machine the inside housing fits so that the dimen-
sions E and F will not be changed. It is practically
impossible to measure these dimensions after the cast-
iron drum is clamped between the halves of the frame.
However, if the center of the drum and the center of
the pole seat coincide they can be measured in a simple
manner with the pin gages M and N.

The dimensions for the pin gages to be used for thP
Westmghouse 306 motor are as follows:

E = The distance from inside C.E. housing fit ]
to the center of the pole seat............ = 168 in.

Half the width of the drum............. =58 in.
M = The pin gage which measures the distance

from the inside C.E. housing fit to the

face of the drum....................... = 118 in. °

A Cast-Tron Drom, Shown Fastened to the Boring Bar of the Boring Mlil, Is Placed Between the Ialves of the
Motor to Maintaln Concentricity When Machining.
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In the same manner:
F = Distance from inside P.E. housing fit to
center of the pole seat.................. =

Half the width of the drum............. = "SNIn.
N = The pin gage which measures the distance

from the inside P.E. housing fit to the -

face of thedrum................oovt. = 43in.

After the pin gages have once been made they become
a permanent gage for that type of motor.

It is very important that the same gear center be
maintained. If it is allowed to become smaller the
gear and pinion will bind. If it is allowed to become

The Upper Half of a Westlnghouse 101-B Spllt Frame Motor and
Axle Capr After Belng Welded and Rebored

large the pressure will be at the end of the teeth, thus
causing rapid tooth wear. In both cases the gears will
be noisy.

. A spacing gage provides a simple way to measure
the gear center distances, as indicated in note 12 of the
accompanying illustration. This gage is a simple
caliper having an opening of P inches. Dimension P
will be 5 in. if the housing bore A is 10} in. and the
axle-bearing bore C is 7% in. It is found in the follow-

ing manner:
The radius of the housing bore A = 5%in.
The radius of the axle bearing .
{510) =00 0/ RS R - = 3%in.
SUM . 2iis oivis oo v s oo vn lmiswis oiviwio s 9 in.
The gear center distance........ — b i

P = Distance between points of ]
spacing gage ............ =14in.—9in. = 5 in.

If the bore C is to be made % in. oversize, then the
gage will:measure 41% in. between points. If the bore C
is to be % in. oversize and the bore A is to be % in.
oversize the gage would then be 41% in. between
points.

The two points of this gage are used to measure the
distance "between the housing bore A and the axle-
bearing bore C on a line R inches above the split of
the upper frame. This line is the center line of the
housing and axle-bearing bores. It may take a certain
amount of “cut and try” machining when making the

finish cut on the axle-bearing bore to insyre accurate

locating of the gear centers.

The following table shows the machining limits which
should be adhered to on certain dimensions:

Bore A = —000 and +.005

Bore C = 4-.002 and —.002

Dimension T = 4 and —d&

Dimension V = 4 & and —&«

Gear center &= +4-.005 in. and —.005 in.

Chicago Men Instructed in Selling
Transportation

EN THOUSAND employees of the Chicago Sur-

face Lines have received a course in salesmanship
of transportation through a series of operating confer-
ences held by Superintendent C. H. Evenson of the
operating department from Oct. 12 to Nov. 3. Superin-
tendent Evenson spoke twice daily, covering all depots
and giving practically all trainmen an opportunity to
meet their chief informally without the embarrassment
of being ‘“called on the carpet.” Surface lines officials
reported a good reaction from the conferences. Mr.
Evenson stressed the point that the uniformed
employees represented the company as far as the pub-
lic’s conception was concerned and their attitude was
to a good measure responsible for the sale of trans-
portation. Courtesy and neatness were requirements
in getting a good reputation with the public, Mr.
Evenson said. He showed the evils of intoxication and
the danger of accidents in carelessness. The men were
warned not to listen to malcontents but to try to be
helpful to each other and to co-operate with the super-
visors. They were invited to ask questions, which
many of them did. This led to the introduction of a
wide variety of problems for discussion. The confer-
ences will be continued.

Northern Texas Traction Produces
Novel Exhibit

OR several years the Northern Texas Traction Com-

pany has had a feature exhibition at the annual Fat
Stock Show in Fort Worth, Tex. The picture repro-
duced here shows the 1926 exhibit, depicting the service
the interurban lines render to the community.

An added feature this year was a replica of the Los
Angeles secured to a mooring mast, but arranged so

The Northern Texas Tractlon Exhibit at the 1926 Fat Stock Show
in Fort Worth Was One that Carried the Message of
Transportation Home to the Pelegates

that it slowly revolved around the mast. This with

. the other small working models of transportation units
. attracted a large amount of attention.
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Orlginal Appearance of Track and ¥lirst Step In (he Reconstruetion Job

Typical appearance of Washington-Virginia tracks in Alex-
andria before resurfacing. Track was 9 in. low In spots and as
much as 18 in out of line at some points.

The track when excavated was retied and the vertical bends in

the rail removed by a vertical rail bender. Bends as much as
4 in. were removed in this manner. New tie plates were put
on and electrically welded to the rails. Cupped joints were built
up by the electric weld process and ground to a true surface.

Inexpensive Track Reconstruction Proves

Satisfactory in Alexandria

When the Washington-Virginia Railway Was Confronted with
a Request to Make Track Repairs and Repave Permission Was
Obtained to Use an Economical Form of Construction—Cost of
Track Repairs Less than One-Third that of New Construction

By C. 4. S. Sinclair

Chief Engineer Washington-Virginla Railway, Washington, D. C.

ORE than twenty years ago considerable portions
of the track through the city of Alexandria, Va.,
were laid in dirt streets with cobblestone paving.
Through the ravages of time, it well can be imagined
that the street and track became in bad condition, since
the entire surface had sunk considerably and unevenly.
The city portion of the street was brought to the new
grade by placing over it a layer of concrete, and after
this had set a surface of penetration macadam was
spread over the top and rolled.
Due to receivership conditions, the Washington-
Virginia had to perform its portion of the reconstruc-

tion with as little outlay of money as was possible.
The following plan was worked out and put into effect
last year and the first year’s experience has proved
that this somewhat temporary scheme has worked out
satisfactorily for the light traffic conditions on this®
street. Both the grade and the alignment of the old
track were bad and in relaying the track it was neces-
sary to change the alignment as much as 18 in. and the
elevation as much as 9 in.

First, the track space was excavated. The twenty-
vear-old, 7-in. girder rails were found to be some-
what surface bent at the joints. By the use of a

Placlng the Gravel and Bringlng the Track Up to Grade

About a 4-in. layer of bank gravel was dumped in the trench
and the tracks brought to line and grade. This view is typical
of one of the six jobs prepared by this temporary process in
Alexandria, Va.

Before the two final layers of run-of-bank gravel were placed

on the Washington-Virginia tracks in Alexandrla, Va., the city
had completed laying concrete over the old cobblestone pavement
at the side of the tracks, thus furnishing solld shoulders, against
which the ballast and gravel fill on top of the ties was pressed by
action of the 2-ton steam roller.
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vertical rail bender the rail ends were straightened.
New wooden ties were placed under the rails and
blocked up so that the track was brought to line and
grade. Cupped joints were built up by use of the elec-
tric arc and ground down to proper surface. New
joint plates were then put on and electrically welded.
Some of the rail ends were as much as 4 in. below the
surface, but were satisfactorily brought back by the use
of the vertical rail bender. A layer of run-of-bank
gravel, consisting of about 50 per cent coarse aggregate
and the balance sand, was then tamped under the ties.
This was placed in layers averaging about 4 in. in depth
and thoroughly tamped under the ties as the track was
raised to its new position. The gravel used for tamping

asphalt-coated stone screenings % in. to # in. in size.
The 2-in. layer of asphalt-coated stone when rolled
formed a very dense and compact mass against the rail
that has prevented water seepage into the sub-base and
ballast.

‘ After the lower coat had been thoroughly rolled
and allowed to set slightly a 2-in. topping of asphalt-
coated stone, 2 in. to # in. in size, was put on to about
£ in. higher than the desired finish. This was brought
to a proper crown and slope by a drag templet and
again was rolled with the 5-ton steam roller. This
surface was then covered with a thin layer of sand and
asphalt thoroughly mixed together and applied as a
seal coat and again sprinkled with dry cement and

-

A Cold Asphalt nnd Crushed Rock Mixture Was Used for the Iaving

This view shows the application of the first 2-in, layer of
Headly's Mixite, which is a cold mixture of asphalt and crushed
rock. 1n the foreground can be seen the parget of smali asphalt-
coated rock laid against the rail web to provide a seal against
thet ra;!l]. A 5-ton steam roller was used to compact the paving
material.

The finlshed surface of this sectlon of the Washington-Virginia
tracks in Alexandria appears smooth and matches the city con-
struction in appearance. The ecity construction on either side
of the tracks has a varylng thickness of concrete laid over the
old cobblestone pavement and is covered with a hot asphalt-
treated rock for paving surface.

was made somewhat moist and the placing done with
tamping picks. ’

Another layer of run-of-bank gravel was then applied
and slightly moistened with water. This second layer
was brought considerably above the top of the ties and
" was thoroughly rolled with a 23-ton steam roller. Those
portions of the track that sank, due to the weight of
the steam roller, were then retamped up to position.
Then another layer of gravel was applied and rolled
so that the top of gravel was a uniform distance (about
4 in.) below the top of the rail. The city portion of
the street had been completed before this process was
attempted, so that the ballast formed a solid support
against either shoulder of the street, the trench being
9 ft. in width.

PAVING SURFACE THEN ADDED

The track at this point was true to line and grade
and had a well-packed, steam-rolled ballast foundation
brought up to a paving space. An asphalt-type of pave-
ment was selected that would conform to the city por-
tion of the street paving. The city, however, used a
kot application, whereas a cold application, known as
Headly’s Mixite, was used on the railway portion.
Crushed stone was treated to a cold asphalt emulsion in
one of the company’s storage yards and hauled to the
job by work.train. This mixture was deposited in the
track from center dump cars and spread in place. This
asphalt-coated stone was laid to a depth of 2 in. and
was rolled with a 5-ton steam roller. Just ahead of
this job a gang was kept busy painting the side of the
rail with asphalt and pargeting the wet surface with

rolled again with the 5-ton roller. This furnished a
surface equal in appearance to that of the street sides
paved by the city.

The expense incidental to all of the trackwork on
this reconstruction job covering six city blocks was
$2.25 per foot of single track, or less than one-third of
the cost estimated on the basis of reconstruction with
new rail. The paving surface cost $2.40 per foot of
single track, the total charge of reconstruction cost-
ing only $4.65 per foot. After nearly a year’s usage,
with 30-ton cars passing over this track on headways
of 73 minutes in the rush hour to 15 and 20 minutes in
the off-peak period, only slight depressions have devel-
oped, which were easily patched by the addition of small
amounts of asphalt-coated stone. This patching mate-
rial, being the same as that originally used, does not
give a patched effect.

What the ultimate life of this class of work will be
is of course not known. There is this important con-
sideration, however. When repairs do become neces-
sary, there is no loss of original material.  The gravel
can be used again with only slight additions, and the
asphalt-coated stone, with the addition of fresh asphalt,
can also be used. With the lower cost of digging out
this class of material only a small labor charge is needed
to make extensive repairs.

There is no question but what this class of construec-
tion is much inferior to that with a concrete base, but
the results so far obtained indicate that a satisfactory
life will be gained under light traffic conditions when
money for more permanent type of construction is not
available.
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Maintenance Notes

Fixture for Grinding
Grid Faces

ROPER contact between adja-

cent grid bosses is very essential
in the assembly of car resistors. To
insure accurate grinding of grid con-
tact faces the Department of Street
Railways, Detroit, Mich., uses a spe-
cial attachment for the grinder. A
brass face plate with iron center is
used for the surface against which
the grid is held. The center boss
projects so that the hole at the end
of the grid will fit over this. In
grinding, the grid is held magneti-

cally against the face plate. This
plate with the magnetizing coil is
mounted on a rod attached to the
grinder so that the whole fixture will
swing in toward the grinding wheel.
Pressure horizontally against the
face of the wheel is produced by
turning a hand wheel to work a screw
drive.

In the operation of grinding the
grid is placed against the face plate
and the movement of swinging this
in to the grinding wheel closes the
circuit through a coil on the back
of the face plate so as to create a
magnetic circuit and hold the grid

A Speclal Attachment to a Standard Grlnder Is Used When Grindlng
the Contact Face of a Reslstance Grid

firmly in position. As soon as the
fixture has been swung in to proper
position, the operator turns the hand
wheel and so brings the boss of the
grid against the grinding wheel.
The work can thus be carried out
rapidly and without danger of the
grid face being held at an angle so
that improper grinding would result.

Raising Low Joints on
Open Track

By D. H. WALKER
Assistant Engineer T, H, L. & E.

Traction Company
URING the last two years the
track forces on the Terre Haute,
Indianapolis & Eastern Traction
Company have used a vertical joint
straightener for removing the sur-
face bends at low joints. This de-
vice, consisting essentially of an I-
beam, screw jack and clevis, has been

.very successful in eliminating low

joints and improving the riding qual-
ity of the track. The rail bender
was originally devised by W. A. Cole-
man, superintendent of the Dayton
& Western, and used by him on that
property. Several benders of the
same style as his were made in our
shops and tried out and now each
division is equipped with these.

In operation this bender is handled
by a gang of three or more men.
With two men to operate the bender
and the foreman to sight the joints
an average of about 40 joints per
day can be secured, but a crew ac-
customed to handling the apparatus
will average nearer 60 joints per
day. This device will straighten the
plates as well as the rail. The rail
and plates are not simply sprung up,
to go back again under the first
wheel load, but are actually bent back
to original position.

The joint is first dug out and then
all bolts tightened. Any necessary
bolt renewals are made and the
plates then fitted snugly and tight-
ened. Two 13-in. square steel bars
about 10 in, long are then placed on
the head of the rail and as near as
possible to the ends of the surface
bend showing in the rail and the
joint plates. The distance between
them will thus vary with the degree
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of surface bend in the joint. If it
appears that the bend is mostly in
the joint plates these bars should be o i

placed near the end of the plates. Dle PreSCOtt IS Promoted

A 10-in. I-beam about 6 ft. long y .
is next placed on the two square And Indulges in Reverie
bars and a bell-base, three-way-
head screw jack of 12 or 15-ton
capacity placed on the I-beam and
directly over the joint. The next
piece to be applied is an assembled
yoke of three members. Two steel
rods 1% in. in diameter are run
through a steel bar 13 in. x 4 in. x

"2 in. Each rod is threaded 12 in. on
the top and equipped with three hex-
agonal nuts, two above the bar and
one below.

The steel rods have forged eyes
in the bottom end with an opening of
2 in. They are 3 ft. 6 in. long from
tip of the eye to top of rod and are
spaced 8 in. apart through the 13-in.
long steel bar. The steel bar has a
slightly raised nipple in the center of

of equipment of the Consoli- and Dick then went into the little liv-

dated Railway & Light Com- ing room to enjoy his pipe and read
pany, and Thomas Mullaney, general ,a book.
foreman, started back to the shop from
their visit to the general manager’s
office they were still somewhat dazed
from the surprise to which they had
been treated. Mr. Milburn had dic.
tated, in their presence, an executive
bulletin promoting Mullaney to the
position of superintendent of equipment
and making Dick his assistant. Many plans and ideas tuambled through
his mind in delicions confusion. He
had already won the confidence and
friendship of most of the foremen in
the Consolidated shop and he now con-
templated with pleasnre the prospect of

‘ ‘ THEN Dick Prescott, engineer of the day's events happily at dinner,

But his mind refused to follow his
eyes, and soon he resigned himself to
the eager thoughts that crowded in on
him. He began to visualize the oppor-
tunities that lay ahead because of the

- very difficulties in the present railway
sitnation.

The general manager had been most
inspiring as he outlined his hopes and
Screw Jack Exerts 15 Tons Pressure aspirations for the property. He dwelt

to Stralghten Low Joints on particularly on the importance of the

o i f‘ew idea of selling transpor.tation by building on that a spirit of teamwork g
the bottom between the two rods. improvsssent of thel FEGcH g which would have for its nltimate objec-
This nipple fits in the head of the pointediont die imporChes ol devetop- tive the winning of public good will and
screw jack and centers the yoke. The ing and improving the rolling stock . o000
eyes in the rods are turned parallel equipment on the property to make it =
to the rail and a 12-in. long steel more attractive to passengers. ‘ F:‘,',e & Men o S?les"‘l‘an of the
rod of 1% in. diameter is thrust He complimented Mullaney and Dick pan:,l thm;ghthDu:&, woluldd n::k? ha
through the two and directly under on their progressive views as illustrated ’gl‘oh:t s:ﬁ:;ld ol:e: etso o;)n:oir:a tl':)e ':gtht
the center of the joint. by the report on maintenance practice kind of thinkingpand woupld add tolihe

The foreman then sights down the that had been submitted to the operat- day’s work the pleasare of accomplishe
rail from a distance while pressure | ing staff. ment instead of making it a burden of
upward is slowly applied through They returned to the shop filled with necessity.
the jack. We have found that the new ambition and enthusiasm. Dick, wp iced that Me Ml s
joint should be raised % in. to  in. who .had entered the electric railway mdconfwlnc‘ed t”athir. g ur::l -
above level, which will make it secure business through necessity rather than :ho::vol:]t er/‘l.lst;;a’ carse c::nt;:uema;:
and stiff. The foreman sighting the choice, was still unable to believe that moreg a’ttractive through improvement
joint should then be sure rails and he had won recognition and promotion in design and better maintenance. If
bars are straightened after the jack | so quickly. As it was late in the after- . 0/ 40 e iob right it will not only
pressure is removed. In some cases | Moon when they arrived at the shop, he '\ 0 o oorvice 'to the public intthis
it is necessary to apply the pressure left Mullaney to clean up his desk, fin- city but it will win recognition and sat-
a second time, as when the jack is ished up his own work and proceeded isfaction for every man in the outfit.”
released the joint will spring down Rosg. In this spirit Dick finally turned in
again, not having been sufficiently Dick’s mother was delighted at the for the night, eager for morning and the
bent. It is very necessary to be good news. They discussed the details job ahead.

sure that the joint is bent back be-
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fore the joint and shoulder ties are
tamped.

By burning or drilling holes in
each end of the I-beam web it is pos-
sible for the men to carry it easily
from joint to joint by means of lin-
ing bars or crowbars thrust through.

In our first experience with this
joint straightener we tamped the
shoulder ties while the pressure was
still on and found that some joints
went back down because they were
only sprung up. Removing the pres-
sure before tamping overcomes this
difficulty, however. Great care must
be taken that the joints are not
raised too high, as this will cause
track even more rough than that due
to the low joints. In such a case the
joints must simply be dug out and
lowered and traffic will then in time
beat them down again.

During cold weather, when the
rails are chilled in the mornings and
there would be danger of snapping
them under pressure, heat is applied
to the joint before bending. Sev-
eral devices were used on the differ-
ent divisions, but each was, in effect,
a grate built to fit over the rail and
with a fire carried in the grate by
means of sheet iron sides. Handles
were provided to carry this from
joint to joint. Blow torches were
tried, but did not prove successful.

In the hands of a foreman who is
careful this device will work wonders
in improving the riding quality of
track. On the 70-1b., 80-1b. and 85-1b.
A.S.C.E. rail in our suburban track
it is very effective, but we have not
tried it much on anything heavier.

The Operator Uses a Resplrator While
Spraylng the Interlor Headllning

Spray Painting Inside Cars

NE of the few electric railways

in the country to use spray paint-
ing for headlinings inside cars is
the New York, Westchester & Bos-
ton, New York City. A white
enamel is used and J. T. Hamilton,
master mechanic for the railway, re-
ports that a much more satisfactory
job is obtained than by brush.

By using the spray method the
time of painting headlinings has
been reduced about 50 per cent.
There is a slight increase in the
amount of material used. Before the
paint is applied the headlinings are

-

=y

Tlme for Painting

Exterlors of Cars Was Reduced One-Third by the Spray Method

serubbed with a cleaner and then
washed with clean water. One coat
of white enamel is then sprayed on.

When the railway changed to the
spray method for painting the ex-
teriors of cars the time was reduced
approximately one-third below that
taken by the brush method. Paasche
tvpe air brush and spraying equip-
ment is used. The cars are all steel
and are 67 ft. long.

Portable Pay-Out Reel Stand

OST electric railway linemen
i have experienced trouble from
the use of the usual pay-out reel
stand on which coils of wire are
placed in a horizontal position. Un-
less particular care is exercised in
pulling the wire from the reel sev-
eral turns will drop down off the side

Improved Type of Pay-Out Reel Stand

and these are sure to catch in
something to cause annoyance and
delay. These troubles have been
solved by A. A. Riley, supervisor of
the stores department for the Co-
lumbia Gas & Electric Company,
who has devised a stand made with
a pipe and angle framework, which
can be folded up easily so as to take
little space on the line truck.

The angle frame is 36 in. wide and
42 in. high. All of its joints are
welded. The sides are made of
3x3x%-in. angles and the top and
bottom are 2x2x-4-in. angles. The
legs or back supports are made of
1-in. wrought iron pipe. Two tie-
rods at the bottom are made of £-in.
round iron. The pipe supports are
hinged at the top of the frame and
the tie-rods are hinged at the bottom
and have eyes forged on the loose
ends. The pipe supports are set into
these eyes so as to form a rigid
framework.

As an axle for the cable reels an
old Ford driveshaft is used. A
handle is welded to one end and the
axle is supported on forged hubs,
which are welded to the side angles
of the framework.
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A reel is placed in position by
putting the framework over it and
then placing the axle in position
through the center hole. The frame-
work can then be raised and the bot-
tom of the back-supporting pipework
placed in the eyes of the tie-rods.
This stand takes up little space and
can be set up anywhere that is most

convenient for carrying on the work. -

Changing a Single-Track
Line to Double

ECONSTRUCTION of the Dun-
bar route of the British Colum-
bia Electric Railway, Vancouver,
Canada, to provide double tracks,
which is now taking place, requires
6.1 miles of new rail and an expendi-
ture of $200,000. In doing the work
certain sections had to be regraded
before the track could be shifted to
one side to make room for the steam
shovel used to excavate the trench
for the new track foundation. A
road gang followed the shovel and
loaded ballast from the roadbed of
the old track to be haunled to points
where new ballasting was being
done.

A fine grading gang followed.
They set up the form boards for the
concrete slab foundations of the new
track and trimmed the subgrade to
a uniform surface. This was gaged
to correct depth and cross section by
use of a template board. Track-
laying gangs completed the work.

Roller Bearing Armature
Baking Rack

O ONE wants to spend much

time getting material in and
out of a good-sized ‘baking oven,
especially during a St. Louis sum-
mer. Besides, it isn’t economical.
For this reason an armature rack
was constructed in- the shop of the
United Railways of St. Louis which
even when loaded to its capacity of
25 armatures can almost be operated
by a child.

The general construction can be
seen from the accompanying view.
The rack proper is constructed from
structural steel and mounted on two
axles with small flanged wheels roll-
ing on rail set in the floor. It is
mounted on the two axles using
Hyatt roller bearings. Although the
truck has been used daily in and out
of the bake oven the bearings re-
main very efficient in reducing the
roller friction of the truck. On ac-
count of the heat no oil is used, but

This Rack Has a Capacity of 25 Armatures and Can Be Moved Easiiy
Due to Use of Roller Bearings

a graphite dressing was applied to
the roller surfaces when installed.
Nothing has been done since that
time.

To start the truck out of the oven
a ratchet arrangement has been at-
tached to the axle in the foreground,
which is operated by the handle seen
on the front side of the truck. A
single pull on this ratchet starts the
truck rolling forward and once
started it can easily be pulled by one
man the rest of the way even when
loaded to capacity with armatures.
The bake oven doors are thus open
for a minimum of time through the
use of this truck.

Oil Furnaces Replace
Coke Forges

ATERIAL improvement in the

quality and quantity of work
produced in the blacksmith depart-
ment of the Department of Street
Railways, Detroit, Mich., has been
brought about through the installa-
tion of six new oil-fired forging fur-
naces in place of coke-fired forges. A
carbonizing furnace with pyrometer
equipment has also been added. An
advantage found from the oil-fired
furnaces is that there is much less
danger of burning the material than
where coke-fired forges are used. As

Meating Plcks Preparatory to Repointing in One of the Oil-Fired Furnaces
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General View of the Blacksmith Department with Oll-Fired Furnaees Installed
by the Depariment of Street Rallways, Detroit, Mlch.

a result more material can be placed
in the furnace at one time and so the
various laborers are kept busy at
their anvils instead of standing
around waiting for the material to
reach the desired temperature. Very
little difference is found in the cost
of heating material by oil as com-
pared with coke, but the blacksmith
department is much freer of smoke
and fumes and there are no coal or

ashes to handle with oil-fired equip-
ment.

The new oil furnaces were sup-
plied by the Ferguson Furnace Com-
pany, Toledo, Ohio. The oil supply
was piped up and air connections
were made to the blowers. The old
down-draft forges were provided
with a suction line so these were dis-
connected and the new furnaces were
hooked up to this.

NG
ent Available

N . - N |

Interlocking Plugs with
Safety Switches

OR use with portable electrical

appliances, such as welding ma-
chines, track grinders, rivet heaters
and other motor-driven machines,
used by electric railways, a safety
switch with fuse has just been placed
on the market by the Crouse-Hinds
Company, Syracuse, N. Y., in which
it is impossible to withdraw the plug
or open the door of the compartment
unless the switch is open. Inter-

locking also provides that the switch -

cannot be closed unless the plug is
fully inserted and the door of the
fuse compartment closed.

The switch and plug interlocking
mechanism is simple, consisting of a
rack and pinion with a spring, rod
and catch which engages a segment
on the rocker arm of the switch.
The switch door interlocking mech-
anism includes a lug on the hinge of

the door, which also engages a seg- -

ment of the rocker arm of the switch.

The plug interlock consists of a wing
nut and I-bolt on the housing, which
engages a forked lug on the plug
handle. This prevents accidental
withdrawal of the plug due to the
weight of the cable even when the
switch is open.

The plug contacts are protected by
a shell or sleeve which is cast as an
integral part of the aluminum

Switeh Closed with Plug Locked In

handle. This is strong enough that
the plugs are able to withstand un-
usually hard usage. The plugs and
receptacles are polarized and the
contacts are self-aligning. The in-
sulating parts of both plug and re-
ceptacle are held in place without

Tlug Removed, Switch Locked Open

screws and cannot become loosened
by vibration. Electrical contact is
maintained between the interlocking
device in the condulet and the shell
of the plug, which effectually
grounds the plug to the conduit
system. : -

New Line of Relays

O SUPERSEDE the Imperial

type relays a new line, Type S-R,
has just been placed on the market
by the Roller-Smith Company, New
York, N. Y. Improvements in these
relays include longer scales, which
insure greater accuracy; increased
tcrque and a type of case to match
standard lines of indicating instru-
ments.

These relays are for use on either
direct or alternating current circuits
and include relays for reverse cur-
rent, overload, underload, -closed
circuit underloads, over-voltage
and under-voltage. The instrument
mechanism has a platinum spring -
contact attached to its pointer which
co-operates with a similar one.
carried by an externally adjustable
pilot needle. The pilot needle is set
by means of a slotted head button
projecting from the front of the
relay case. The circuit established
on engagement of the contacts en-
ergizes an electromagnet which is
mounted below on the same base
with the instrument. The switch
cperated by the electromagnet effects
whatever external circuit change the
relay is designed for. The construc-

-] - tion provides a much wider range of

adjustment than heretofore available.
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Midwest Association Holds Spirited
Meeting in Denver

High-Grade Program of Management and Technical Subjects Provokes
Lively Discussion at Three-Day Meeting—Improvement of Railway

Service to Compete with Automobiles Receives Attention

MORE than 200 railway men and
their ladies from the states of
Missouri, Colorado, Oklahoma, Arkan-
sas, Nebraska and Utah put in an
active three days in spirited discussion
of current local transportation prob-
lems during the annual meeting of the
Midwest Electric Railway Association
on July 8, 9 and 10 in Denver, Col.
Despite the weight of current diffi-
culties and the depletion of railway
revenues by automobile competition,
there was manifested an atmosphere of
confidence toward the future and a
determination to find ways and means
of pepularizing common-carrier trans-
portation so as to win rates of fare
adequate to make operations profitable.

Prepared papers and addresses were
presented on various managerial and
technical phases of railway operations.
These included the following: “Fares
and Fare Collection Methods,” by B.
W. Frauenthal, general traffic agent
United Railways, St. Louis; ‘“Modern
Maintenance of Equipment,” by R. W.
Bailey, superintendent of power and
‘equipment Kansas City Railways;
“Effect of the Automobile on Mass
Transportation,” by E. E. Stenger,
president Denver Tramway Corpora-
tion; “The Human Element in In-
‘dustry,” by F. G. Buffe, general man-
ager for receivers Kansas City Rail-
‘'ways; “The Interurban Bus,” by B.
W. Arnold, general manager Chicago,
North Shore & Milwaukee Railroad;
“The Industry Needs a Modern Busi-
‘nmess Viewpoint,” by Charles Gordon,
editor ELECTRIC RAILWAY JOURNAL;
“Progress in Track Construction,” by

Nelson R. Love, chief engineer Denver
Tramway Corporation. At the annual
banquet, held on Saturday night among
delightful surroundings at the Denver
Motor Club, situated high in the moun-
tains west of Denver, Frank R. Coates,
president American Electric Railway
Association, was the guest of honor and
principal speaker. His address and the
papers by Messrs. Bailey and Love are
abstracted elsewhere in this issue. The
papers by Messrs. Frauenthal, Buffe
and Gordon will appear later.

PAPERS ACTIVELY DISCUSSED

In his opening remarks and response
to the welcome extended by Mayor
Stapleton of Denver, President Robert
B. Campbell expressed confidence for
the future. He strongly nrged the need
of conferences and serious discussions
among railway executives, looking to
the frank interchange of experience
and ideas. He particularly emphasized
the value of discussion from the floor
to supplement prepared papers and
addresses on the program. As a re-
sult, each of the subjects presented
provoked much questlomng, comment
and debate.

“Fares and Fare Collection Methods”
was discussed by A. E. Reynolds,
Springfield, Mo.; Aldon J. Anderson,
Salt Lake City; F. S. Welty, Omaha,
Neb.; H. S. Robertson, Denver, Col.;
A. Blunk, St. Joseph, Mo.; D. L. Fen-
nell, Kansas City, Mo.; H. W. Patten,
Wichita, Kan.; B. Hillburn, Tulsa,
Okla.,, and F. G. Buffe, Kansas City,
Mo. Mr. Anderson outlined the experi-
ence in Salt Lake City with the weekly

increase in the
single-ride fare. He said that this had
resulted in doubling the sale of $1.256
weekly passes. Mr. Welty emphasized
the importance of simplicity in trans-,
fers for one-man operation and Mr.
Robertson described the methods used
in Denver to keep transfers simple.
Mr. Blunk discussed the problems of
transfer handling for pay-leave opera-
tion in comparison with pay-enter. Mr.
Fennell took the position that trans-
fer punpching should be held to a
minimum under any conditions, since
excessive punching slows down two-
man operation as well as one-man. Mr.
Patten discussed the use in Wichita of
three different transfer colors for vari-
ous periods of the day.

On the use of tickets, Mr. Hillburn
said that in Tulsa an effort is made
to build ticket sales to a maximum for
the purpose of combating jitney com-
petltlon He favored a large differen-
tial in price between cash and ticket
fares. Mr. Buffe decried the tendency
to split pennies in fare collectlon and
strongly advocated simplicity in the
fare structure.

Many features of Mr. Bailey’s paper
on maintenance practice provoked ques-
tions and discussion. In presenting
his ideas Mr. Bailey said that he had
considered primarily the maintenance
of existing equipment to meet modern
requirements; since there is not enough
modern equipment in service to talk

pass following an

about. In answer to a question from
John Sutherland, master mechanic
Tri-City Railway, Davenport, Mr.

Bailey said the reduction in pull-ins re-
corded in his paper amounted to an in-
crease in miles per pull-in of from 1,500
to 5,000. Other questions were raised
relative to the experience of Kansas
City in reducing bolt breakage. Mr.
Bailey said that the automotive indus-
try had learned in the past that upset
head bolts without a fillet under the
head are unreliable. As an important
step in eliminating bolt breakage he

—

More than 200 Rallway Executlves and Thelr Ladies Attended the Fourth Annual
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explained that the lengths of wrenches
used with various sizes of bolts are
standardized. Workmen are not per-
mitted to use any other wrenches, and
the use of a pipe on the handle is for-
bidden.

Reduction in the amount of lubri-
cants used in Omaha following improve-
ment in maintenance practice was mer-
tioned by Mr. Welty. Mr. Bailey and
R. S. Neal explained the design of die
cast bearings to prevent breakage of
the flange. Mr. Neal said that the
secret of success lay in maintaining cer-
tain proportions between the height of
the bearing flange and the body of the
bearing to prevent excessive strain
being set up in the metal. H. Detrick,
master mechanic Denver Tramway,
mentioned the importance of giving in-
ecreased attention to the reduction of
noise on cars. Fred Steffens, master
mechanic St. Joseph Railway, Light,
Heat & Power Company, said that their
practice was to keep the same set of
pinions and gears together throughout
their life.

COMMUTATOR LEADS SWEDGED

Other questions were directed at Mr.
Bailey regarding the swedging of com-
mutator leads. He replied that the
process cost about the same as solder-
ing, but had entirely eliminated open
eircuits. Mr. Gustaveson of the West-
inghouse Electric & Manufacturing
Company also discussed this practice.
He favored the method and stated that
reports made to his company by John
S. Dean had also been favorable. He
pointed out particularly the ease with
which leads may be replaced by swedg-
ing in comparison with soldering.

Speaking on “the effect of the auto-
mobile on mass transportation,” E.
Stenger, president Denver Tramway
Corporatian, called attention to the autc-
mobile’s influence on the trend of trans-
portation development. “From the be-
ginning of transportation,” he said,
“the téndency has been consistently
toward economy. The growth of rail
transportation was in this direction,
and the resulting effect of economical
facilities for the movement of passen-
gers and commodities led to the develop-
ment of modern communities which are
dependent for their existence on econ-
omical and speedy transportation.

“With the automobile has come a new
form of individual transportation. It
has been thrust upon us suddenly and

COMING MEETINGS
OF

Electric Railway and
Allied Associations

July 22—New England Street Rail-
way Club, annual outing, Portland,
Me.

July 23-24—Central Electric Rail-
way Accountants’ Association, meet-
ing, Drake Hotel, Chicago, 111,

July 28-30—Electric Railway As-
sociation of Equipment Men, South-
ern Properties, semi-annual meeting,
Chattanooga, Tenn. '

Aug. 11 — Metropolitan
A.E.R.A., annual outing,
Bay Park, New York.

Aug.12-13—Wisconsin Public Util-
ity Association, Railway Section, La
Crosse, Wis.

Sept.  17-18 — Mid-West Claim
Agents Association, sixth annual
convention, Elms Hotel, Excelsior
Springs, Mo.

Oct. 4-§—American Electric Rail-
way Association, annual convention
and exhibits, Public Aunditorium,
Cleveland, Ohio. ]

Oct. 10-15—Congress International
Tramway, Local Railway and Mo-
torbus Association, Barcelona, Spain.

" Oct. 25-29—Annual Congress and
Exhibit, National Safety Council,
Detroit, Mich.

Nov. 16-18—Society of Automo-
tive Engineers, National Transporta-
tion and Service Meeting, Boston,
Mass.

Section
Pelham

its growth has been phenomenal. As
a transportation problem the automo-
bile is distinctly an American problem,
since its use is comparatively limited
outside the United States. Even in this
country the conditions which it brings
about vary with cities of different size.
Because of the rapidity of automobile
development it is impossible to look far
into the future or to forecast its ulti-
mate effect on community life and other
transportation agencies.

“Growth of the automabile is not in
line with the previous trend toward
economy. Other factors have dictated
its widespread use. Similarly, the auto-
mobile has an opposite effect on com-
munity growth than have the railroads,

since it is leading to decentralization
rather than concentration of popula-
tion. Thus, today, there are two strong
opposing transportation forces.

EcoNoMY HAs BECOME SECONDARY

“Centralization of communities leads
to many economies. These are chiefly
apparent in utilities, police and fire
protection, etc. The opposite tendency
acts against community economy.”

Mr. Stenger outlined the results of
careful surveys in Denver to indicate
that the convenience of access to car
lines alone has little influence on choice
between cars and autos for local trans-
portation. He expressed the opinion
that pride or social distinction may be
an important influence. Summarizing,
he said: “There is going on a funda-
mental change in the nature of trans-
portation demand. In looking. for a
solution of the difficulties.,of common
carriers we must strike out along new
lines, It is impossible to guide the
future on the experiencé or precedents

_of the past.”

Discussing Mr. Stenger’s remarks,
Mr. Welty advocated the elimination of
parking as an aid to the situation. Mr.
Buffe called attention to the experience
of Denver as a striking illustration of
the need. for even more intensive effort
to meet automobile competition. “Al-
though Denver has gone as-far as any
property in the Midwest, Association
territory in carrying out the principles
of improvement which we are all ad-
vocating,” said Mr. Buffe, “the. situa-
tion still seems to present a paradox
and illustrates the need for sti'l more
careful analysis. of, the factors .which
influence railway riding. Commenting
on Kansas City’s experience, he said
that the social appeal of the bus as
operated there does not offer a solution,
since the buses have taken their passen-
gers largely from former street car
riders.

MERCHANTS DON'T RECOGNIZE
PARkKING EvVIL

On the subject of parking elimina-
tion, he remarked that railway receipts
in Kansas City had jumped $750 per
day during one week of anti-parking
regulation. Downtown merchants are
loath to recognize the facts of park-
ing, however, and have a strong tend-
ency to work against their own best
interests. A survey of the shopping
district in Kansas City showed that if

Meeting of the Midwest Electric Rallway Assoclation at Denver July 8-10, 1926
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all parked cars carried two shoppers
the total would amount to 2,000 cus-
tomers. Street cars, on the other hand,
carried 10,000 shoppers to the down-
town district.

Further discussion of the merchan-
dising of electric railway service en-
sued. Mr. Reynolds illustrated the need
for advertising, from experience dur-
ing the national Rotary Club conven-
tion in Denver. “With an average
minimum automobile transportation
cost of 11 cents per mile,” he said, ‘“‘the
railways have an excellent opportunity
of competing on a favorable basis.”
Mr. Gordon commented on the differ-
ence between a constructive car ride
selling campaign and an appeal for re-
lief of the railway as such, or an at-
tempt directly to influence the use of
automobiles. Mr. Fennell said that
automobile dealers’ associations usually
object strenuously to any attempt to
increase car riding.

CHANGE IN ATTITUDE OF MANAGEMENT

F. G. Buffe’s paper on “The Human
Element in Industry” was received with
acclaim and provoked many favorable
comments. A complete abstract will be
published next week. In the discussion
Mr. Stenger remarked that there has
been a decided change in the attitude
of management toward labor. “Today,
he said, “the relations are squarely on
a man to man basis, and management
has learned that best results are thus
obtained.”

Due to the absence of B. W. Arnold,
assistant general manager Chicago,
North Shore & Milwaukee Railroad, his
paper on interurban bus operation was
read by President Campbell. “The
time has passed,” said Mr. Campbell,
“when we can say ‘to hell with the bus.’
Buses can’t be operated on the same
basis as electric cars and we have to
pay for the experience of learning
where and how to operate them.”

MENTAL FLEXIBILITY NEEDED

“Flexibility in our mental attitude
and open-mindedness toward the best
methods of organizing and utilizing the
bus or motor coach as a transportation
tool should characterize our entrance
into this broadened field of transporta-
tion,” said Mr. Arnold in his paper.
“I feel that we are only on the
threshold of bus development,” he
added. “The operation of motor coach
service has three functions to perform—
properly to serve the territory adjacent
to the railroad property, to add revenue
to the railroad and to create and main-
tain improved public relations.

“In this era of prosperity, which is
providing almost every family with an
automobile, it is necessary, if we are to
make motor coach operation a success,
to demonstrate the many advantages of
this form of transportation. Its service
must be made dependable, safe, c’ean
and rapid. Schedules must be carefully
studied before installation and must
then be rigidly maintained. Business
must be solicited for coaches just as for
railway lines. One additional passenger
per trip frequently spells the difference
between profit and loss.

“Our chartered coach business has
been a large factor in carrying the cost
of pioneering new lines. Every lodge,

club, real estate firm or private party
is a prospective customer for chartered
business that can be handled in off-peak
periods. Highway development makes
possible the operation of long coach
trips. The North Shore Line has sent
chartered coaches from Chicago to New
York and the White Mountains.

DRIVER SELECTION IMPORTANT

“Driver selection and training is of
paramount importance to successful
coach operation. There is more of the
personally conducted tour atmosphere
to a coach ride than on a railroad,
and the driver is a large element in
the success or failure of the trip. Selec-
tion of proper equipment follows closely
in importance. Garage facilities, clean-
ing, inspection and maintenance are
contributory to success or failure.

“Rates on the North Shore feeder
coach lines are on the basis of 3.6 cents
for tickets and 4 cents cash. At all
main line stations the agent handles
motor coach tickets and stations are
used jointly by railroad and motor
coach. At other than railroad stations
arrangements are made with drug
stores, hotels, etc., to handle tickets on
a commission basis and provide suit-
able waiting room space and toilet
facilities for patrons.”

Mr. Arnold summarized the basis of
all successful transportation operation,
whether railway or motor coach, by
saying, “If you are pessimistic as to the
future of the transportation business
don’t get in; if you are in, get out.”

MILEAGE CONTRACTS QUESTIONED

The practice of purchasing tires on
mileage contracts was questioned as a
sound business proposition by Mr.
Bailey. He said that under present
conditions of keen competition among
manufacturers it is possible for rail-
ways almost to write their own tire con-
tracts. He expressed the opinion that
it would be only a matter of time before
this practice would be abolished. Mr.
Campbell differed with Mr. Bailey and
maintained that purchase of tires on a
mileage basis is a perfectly proper and
practicable arrangement. In defense of
his views, Mr. Bailey maintained that
unless manufacturers could make a
profit on such contracts this practice
could not be continued. He held that
if, on the other hand, manufacturers
did make a profit on such contracts op-
erators could save money by instituting
their own tire service. Considerable
discussion ensued regarding the design
of bus tires, size of wheels and per-
formance of brakes. Mr. Bailey said
that elaborate tests which have been
conducted in Kansas City to obtain
data on the performance of tires and
brakes will be ready for publication
in the near future.

A MODERN BUSINESS VIEWPOINT

“The Industry Needs a Modern
Business Viewpoint” was the subject
of a paper by Charles Gordon. This
was supplemented with remarks con-
cerning the need for improvement
in electric railway cars. Mr. Gordon
also explained the work of the Amer-
ican Electric Railway Association com-
mittee on essential features of modern
cars, which has just rendered its re-

port and which was published in ab-
stract in the June 26 issue of ELECTRIC
RAiLwAY JOURNAL, page 1086. In an-
swer to questions, the relation between
the work of this committee and the
committee on unification of car design
was also explained. Considerable dis-
cussion arose as to the condition of
existing electrie railway equipment and
the need for new cars in the industry.
The significance of the effort in Grand
Rapids to popularize electric railway
service by providing a character of
equipment which would have a strong
appeal to prospective riders was also
discussed. The basis of the surveys
made by ELECTRIC RAILWAY JOURNAL
on the age of cars was questioned by
Mr. Welty. In answer to this, Mr.
Gordon explained that the age of cars
was in itself of little significance ex-
cept as it is combined with the develop-
ments which have taken place in car
construction since existing cars were
put in service. Mr. Bailey commented
on the difficulty of obtaining the neces-
sary money to provide new cars even
though the improvements available
warrant substitution of new equipment
for that now in service. He said that
estimates made by the electrical manu-
facturers of the savings to be effected
by new equipment in Kansas City did
not show a profitable financing basis.

Mr. Blunk of St. Joseph cited the pre-
dicament of the small operator in pur-
chasing new cars. He said that the
small property which cannot afford the
development cost of special cars is
forced to take equipment offered by
the car builders and that the selection
is usually limited to duplicates of re-
cently completed orders for larger prop-
erties. Mr. Campbell reported the ex-
perience of Coffeyville, Kan., where he
said that according to L. L. Francis,
secretary and manager, five new cars
are paying for themselves through de-
creased operating cost and increased
revenue. Mr. Bailey reported plans in
Kansas City to test out thoroughly the
possibilities of improved cars in attract-
ing patronage.

CONTINUED DEVELOPMENT IMPORTANT

The responsibility of the car builder
in bringing about car development and
the advantages which would follow
the general acceptance by railway op-
erators of more uniform types of
cars manufactured for stock by vari-
ous builders was pointed out by Mr.
Gordon. He emphasized, however, the
importance of avoiding any arrange-
ment which would tend to stifle develop-
ment. H. R. Gass, sales engineer St.
Louis Car Company, explained the
difficulty which confronts the car
builder in bringing about orderly de-
velopment and reduced cost of cars.
“In the past ten years,” he said, “it
has been impossible not only to sell the
same type of car to more than one
property but even to sell the same car
more than once to the same property.
The resulting development cost,” he
said, “has a decided influence on the
cost of cars. Operators have adopted
the practice of specifying their equip-
ment in most minute detail and there
has been little opportunity for the
manufacturer to take the initiative in
development.” P. H. Conroy, sales
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engineer Tool Steel Gear & Pinion
Company, declared that the industry
has been asleep to the need for develop-
ing attractive cars. He particularly
called attention to the tendency to pro-
vide seats that are too narrow and un-
comfortable.

D. L. Fennell commented on the co-
operation of the technical papers in
making the Midwest Association a suc-
cess, and in response to a vote of thanks
for the work of ELECTRIC RAILWAY
JOURNAL in behalf of the association
and the industry Mr. Gordon expressed
confidence in the ability of the industry
to overcome existing difficulties.

PROGRESS IN TRACK CONSTRUCTION

The paper by Nelson R. Love on
“Progress in Track Construction”
aroused much interest in the possibili-
ties of improving existing construction
practice. Mr. Love described the use
of a single-truck  car equipped with
grinding bricks for removing rail cor-
rugation and said that this method was
approximately one-tenth as costly as
the former grinding equipment used.
In answer to questions, Mr. Love ex-
plained further the process of grinding
rolled steel wheels in Denver to main-
tain approximately accurate contours
durlng their life. In answer to ques-
tions by Messrs. Bailey and Blunk, he
said that the section of flexible track
now in service in Denver is still in the
experimental stage and has not been
adopted for standard construction. He
also commented on the use of carbon
arc seam welds and pointed out that
this practice permits the same equip-
ment to be used for special work re-
pairs, building up cupped joints, etc.

The following officers and members
of the executive committee were unan-
imously elected for the ensuing year:
President, A. E. Reynolds, vice-presi-
dent and general manager Springfield
Traction Company, Springfield, Mo.;
vice-president, H. B. Cobban, secretary-
treasurer and general manager North-
east Oklahoma Railroad, Miami, Okla.;
secretary-treasurer, J. A. Weimer,
superintendent of transportation Kan-
sas City, Clay County & St. Joseph
Railway, Kansas City, Mo. Executive
committee to fill expiring terms: R. A.
Leussler. general manager Omaha &
Council Bluffs Street Railway, Omaha,
Neb.; H. W. Patten, general superin-
tendent Wichita Railroad & Light
Company, Wichita, Kan.; Bert Hill-
burn, general manager Tulsa Street
Railway, Tulsa, Okla.; S. B. Irelan,
general manager St. Joseph Railway,
Light, Heat & Power Company, St.
Joseph, Mo.; R. B. Campbell, secretary-
treasurer and general manager Arkan-
sas Valley Interurban Railway, Wich-
ita, Kan. Executive committee mem-
bers with unexpired terms who con-
tinue in office are: R. J. Lockwood,
assistant manager for receiver United
Railways of St. Louis, St. Louis, Mo.;
F. G. Buffe, general manager for re-
ceivers Kansas City Railways, Kansas
City, Mo.; Ernest Stenger, president
Denver Tramway, Denver, Col.

F. R. Coates, president of the Amer-
ican Electric Railway Association. was
electéd a life member of the Midwest
Association by unanimous yote. An in-
vitation was extended by Mr. Hillburn

to hold the next meeting in Tulsa,
Okla. This was referred to the execu-
tive committee. A vote of thanks was
extended to the various speakers who

prepared papers and to the officials of
the Denver Tramway and their ladies,
who provided an excellent entertain-
ment program during the convention.

Transportation Must Be Put on a
Profitable Basis*

Greater Co-operation Between Utilities Is Needed—Buses Are Not
Destined to Replace Railways—New York Needs to
Divorce Transportation and Politics

By FRANK R. COATES
President Amerlcan Electrle Rallway Assoclation

RIMARILY I want to make a plea

for closer co-operation of all
branches of the utility business. Utility
men outside the local transportation
business can be of great assistance to
us by helping tell the public the facts
about our situation. I use the word
‘“situation” because I dislike the term
“problems,” which has so frequently
been applied in recent years to local
transportation matters. The fact is,
there have been no great variety of
so-called “problems.” Just one or two
fundamental economic questions have
had to be answered in every commu-
nity. Where these have been answered
in the right way local transportation
has got back on its feet, good service
has been rendered and companies and
communities have prospered. Where
these questions have not been answered
fairly or fully transportation still is
crippled. Furthermore, it is likely to
be for some time to come.

The outstanding questions to be
answered by every community in con-
nection with its local transportation are
these: First, is there a demand for
public transportation, and, second, if
there is this demand, shall the local
company be 'permitted to earn a fair
return on its investment?

As to the first question, is there a
demand for common-carrier transporta-
tion, we are likely to answer it quickly
either yes or no. Yet it demands study.
There is that school of thought which
insists that there should be public
transportation in every community.
Obviously this position will not stand
analysis. There are plenty of com-
munities throughout the country today
that will not support public-carrier
transportation unless you designate a
few hacks or taxicabs by such a term.
Certainly there are plenty of communi-
ties that cannot support a street rail-
way system nor even a bus system, yet,
unfortunately for the local transpor-
tation business, many of these com-
munities do have public service trans-
portation. It is in such communities
that electric railways are in partic-
ularly bad financial shape.

Transportation companies in such
communities are dying, of course. In
fact, that is* where the mortality is
greatest. You have heard a great deal
in recent years about dying electric
railway companies. The fact is that
they have died in about 60 communi-
ties in the United States, and the aver-

*Abstract of address presented before an-

nual meeting of Midwest Electric Raliway
Association, Denver, Col., July 8-10, 1926.

age company which has died has run
just seven cars. There is no doubt that
electric railway properties néver should
have been built in these communities,
and when you hear that such an elec-
tric railway property has died it is no
reflection on our industry in any way.
It is a reflection on the judgment of the
men who built the lines.

There is, however, in the larger com-
munities a very great demand for pub-
lic transportation, and this demand is
going to increase. It is going to in-
crease for both electric cars and buses.

NEED FOR RAILWAY INCREASING

The fact that no community in the
United States of more than 50,000 per-
sons now is being served so'ely by buses
proves the necessity for the electric
railway. As cities grow larger, popula-
tions become more dense and the mass
transportation problem increases, the
need for the electric car becomes more
apparent. Increased traffic congestion,
with its consequent lack of parking
places, also is driving the private car
owner back to the street car. These
and many other causes, iwhich awe
readily apparent in every community
of any size, quickly show the need for
common-carrier transportation service.

Recognition of this need for service
is widespread, and coupled with this
comes recognition of the second point
I previously made, that a street car
company must be given a chance to
earn a profit the same as any other
business. Most enlightened communi-
ties throughout the country long since
have recognized the fact that a trans-
portation company must be entitled to
earn a profit the same as any other
business or it will cease to function.
In other words, if the street car horse
is going to work, it must be fed. I
want to make it very clear that this
is not a poverty plea, or that it is
intended to leave the impression that
most communities are striving to starve
their transportation companies to
death. They are not. There has been
a very decided movement on the part
of local, state and national officials
throughout the country in the last five
years to play fair with the electric rail-
ways.

Fare increases have been granted
very generally, and today the average
fare throughout the United States is
approximately 7.6 cents. In many com-
munities the fare is 10 cents. An hon-
est effort has been made in most com-
munities to arrive at fair rates for car
companies.
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Increased fares, however, have not
always proved the best solution. Many
operators are of the opinion that fares
may easily be made too high. High
fares often discourage riding. There
are other means of assisting local trans-
portation companies to prosperity. A
dollar saved is a dollar earned, and if
electric railway companies, particularly
those which are badly overtaxed
throughout the country, are given relief
from paving and other taxes they may
become more prosperous. Likewise,
transportation companies can be aided
materially toward prosperity by giving
them clear rights of way so that they
can make speed. A quick ride is an
attractive ride, and the way to make
it quick is to put into .effect parking
regulations which will cause the streets
to be used as thoroughfares and not
as storehouses.

It is impossible for me to lay down
more than general rules for making
electric railway companies prosperous.
Of course, there are certain fundamen-
tals, some of which I have mentioned,
that will apply in every case, but also
in every case there are local conditions
which are of the greatest importance.
The way to arrive at proper conclusions
in these situations is to bring in the
best minds of your respective communi-
ties, tell them the whole story and work
out a plan of operation on a basis fair
to all.

NEw YorRK SITUATION EXPLAINED

You have seen much in the papers
recently about the New York City local
transportation situation. Since this
affords a striking example of a city
which has driven its transportation
horse to exhaustion through failure to
supply it with proper sustenance, I
want to dwell just a little bit on this
situation. A good deal of comment has
been published about the possibility of
New York City doing away with all of
its trolley cars because they are a
nuisance and cause traffic congestion.
One proposed solution of this problem
is to substitute buses for the trolley
cars, and the most remarkable part
about it is that this proposal to bring
about traffic congestion relief would
mean the substitution of five buses for
every three street cars. It is probably
the only case in the history of the
world where it has been suggested that
the way to make more space available
is to occupy more of the available
space.

In a nutshell the trouble in New York
is that the 5-cent fare has failed. The
surface lines have not failed. The
b-cent fare has not paid operating ex-
penses. The rolling stock of the lines
has gone down badly. Traffic conges-
tion in the city is terrible. This also
has hampered the surface line compa-
nies greatly in rendering service.

Despite these drawbacks, the surface
lines of New York City today are car-
rying almost 40 per cent of all riders
in the greater city. The subways,
elevated lines and buses carry the re-
maining 60 per cent. Incidentally, the
number carried by buses is a very small
proportion. The biggest bus line in
the entire city, the Fifth Avenue Coach
Company, last year carried only 70,-
000,000 revenue passengers, whereas

the surface lines alone carried more
than 1,000,000,000.

New York is one of the last large
strongholds of the 5-cent fare. This
political plank is a standard one for
the controlling political party in the
city of New York. No politician be-
lieves that he can be elected on anv
other platform. Therefore they all
came-out strongly for the 5-cent fare.
The last administration was elected on
this platform and so were preceding
administrations. Now the administra-
tion is face to face with the fact that
transportation is breaking down and
that it cannot be built up under the
5-cent fare. Therefore it must find
some way to give good transportation,
because this is vital to the life of the
city, but at the same time it hesitates
to get away from the 5-cent fare plank.

Recently the situation came to a
crisis when two things happened: First,
a coach company obtained control of
the New York Railways, which oper-
ates some electric car lines that are
in very bad condition. The coach com-
pany then proposed to the city that it
abandon some of the surface car lines
the coach company controls, which have
not paid for many years, and substitute
buses thereon, chiefly at a 10-cent fare.
The fare feature of this situation is
a very important one for you to remem-
ber. The coach company proposed that
it give a few short haul riders at a
nickel, but most of its rides were to be
10 cents. "

Simultaneously ex-Comptroller Craig
came to the city with a proposal that
it buy from him certain obsolete elec-
tric lines controlled by the New York
Central Railway. He said that these
lines were a nuisance and that the own-
ers would relinquish their franchises
if they were paid $7,000,000.

Neither of these propositions, that by
the coach company nor the one by
ex-Comptroller Craig, has ‘been ac-
cepted, but they have caused much
uninformed comment about New York
surface line conditions. If all the elec-
tric lines involved in the two proposi-
tions were abandoned not 5 per cent
of the surface passenger traffic in the
city would be affected. Yet the impres-
sion has gone out that these two minor
proposals involve the greater part of
the New York surface line systems.
Nothing could be further from the
truth.

Despite the unfortunate impression
which has been created in many parts
of the countrv that New York trolleys
are to be abandoned generally, much
good has come out of the proposal to
substitute buses for trolley cars in
New York City. City officials who a
few months ago took at face value the
promises of bus manufacturers to sup-
plant electric car service with buses,
give adequate service and relieve con-
gestion have learned that such a prom-
ise cannot be performed. Therefore
they are moving very slowly in the
granting of bus franchises, and my
prediction is that the ultimate solution
of the New York City transit problem
will be co-ordinated electric car and
bus service, with the present transpor-
tation companies operating most of the
buses. If this sort of arrangement is
made fares will be kept at a minimum.

If it is not made, and independent bus
companies are permitted to parallel
existing transportation lines, citizens
of New York are going to be faced
with tremendously high local fares and
no transfer privileges.

It is utterly ridiculous for any one
to say that buses can supplant electric
cars in the handling of mass trans-
portation. Careful tests, made both
here and abroad, prove conclusively
that buses cannot handle traffic in rush-
hour periods as expeditiously or con-
veniently as street cars. The relative
ability of buses and street cars to carry
passengers is shown by their past per-
formances. During the last calendar
year, operating under ideal conditions
on Fifth Avenue, 385 buses carried an
average of 196,000 passenger per bus
annually. Operating throughout the
city on branch lines and under all sorts
of conditions, practically none of which
were as good as those enjoyed by the
buses on Fifth Avenue, 3,388 street
cars, representing all surface cars in
New York City, carried an annual
average of 336,000 persons per car per
year. In the Bronx all the street cars
carried an average load of 415,000 per
car. This included transfer passengers
on both buses and street ecars.

1t will readily be seen from these
figures that cars carried, in round num-
bers, between 70 and 100 per cent more
passengers per vehicle than buses. In
other words, it would require between
five and six buses to replace every three
street cars in New York City. Thus,
instead of relieving traffic congestion,
the substitution of the bus for the
street car would simply add to it. Not
only would you have five vehicles stand-
ing where three were before, but with
the increase in number of vehicles the
number of stops would also increase.

The assertion that buses would re-
lieve traffic congestion by stopping at
the curb does not apply on any street
where there is parking. The utter
impossibility of buses making stops at
the curve on Seventh Avenue, Madison
Avenue and similar congested New
York thoroughfares is readily appar-
ent. They would have to stop in the
middle of the street. A standing bus
will congest just as much traffic when
standing parallel with the curb as a
street car, and if it happens to stop
crosswise on the street while attempt-
ing to weave in and out of traffic, it
will stop much more than a street car.

STUDIES ON TRAFFIC CONGESTION

The United States Department of
Commerce recently made a study of the
causes of traffic congestion in the retail
districts of various cities. Of all the
cities reporting, the maximum conges-
tion charged against the street car by
any group was 3 per cent. The small-
est percentage of traffic congestion
charged against the street car was 4/10
of 1 per cent. The report points out
that delays which are charged to street
cars really should be charged against
vehicles that are delaying the cars.
“Just as the chain is no stronger than
its weakest link, so traffic can move
no faster on any one lane than the
slowest moving vehicle, and that slow-
est moving vehicle may be any vehicle
occupying the street car lane,” it says.
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The real test of the ability of the
bus to supplant the street car in giving
service would come during the peak
traffic hours. Fifty per cent of all
traffic handled in New York is moved
during two hours in the morning and
two hours in the evening. At that time
also street congestion from other vehi-
cles going to and from work is at its
worst. It is one thing to carry sight-
seers along Fifth Avenue in a leisure'y
way and quite another to deliver crowds
going to work or to their homes during
peak-hour ‘traffic.

London’s experience proves this.
Over there when the buses reached
a point where they could carry 40
per cent of all the traffic street conges-
tion became so great that it was neces-
sary to begin to remove buses. There
were something like 6,000 buses operat-
ing in the heart of London and that
was more than the streets could take
care of. English transportation ex-
perts say that 5,000 more buses would
be required to take care of the traffic
if street cars were entirely done away
with.

St. Louis has both street car and bus
service. A recent survey showed that
throughout the day 1,976 buses carried
a total of 36,233 passengers, or eighteen
a vehicle per trip, whereas during the
same period 9,645 street cars carried
308,779 passengers, or 32 a vehicle per
trip. During the rush hours street
cars carried an average of 55 per cent

more passengers per vehicle than the
double-deck buses. -

Possibly I have seemed to dwell at
length on the New York situation and
I hope that you will not feel that I
think, as the average New Yorker, that
it is the only place in the world worth
talking about. The reason that I have
discussed it so fully is that I realize
there is a misunderstanding of the
situation outside of New York. Fur-
thermore, it is an excellent example
of a city which does need common-
carrier transportation, and which has
not permitted its companies to earn a
fair return. If other cities want to
know how to wreck their transporta-
tion systems and inconvenience their
people I would suggest they make a
careful study of New York’s past trans-
portation history.

The situation is not without hope,
however. The crisis is at hand. New
York, like every other big city, must
have good transportation, and it is
going to get it. The only way that it
can get it is by paying a fair rate for
it. New York is going to pay this
price on street cars, buses and all other
kinds of vehicles. Merely because
some politician wants the fare to re-
main at a certain figure is no sign
that it is going to remain there. The
fundamental laws of economics make
this impossible in New York as well
as elsewhere. Rides must pay a profit
or there will be no rides.

Eternal Vigilance by Maintenance Men
Needed to Meet Modern Conditions”

They Have a Large Part to Play Under Competitive Conditions—Service
Failures Can Be Reduced to a Minimum Only by Scientific
Study and Proper Teamwork

By R. W. BAILEY i
Superintendent of Power and Equlpment
Kansas Clty Rallways

HERE was a time in the electric

railway industry, even with the 5-
cent fare, when the low labor and mate-
rial costs gave ample margin between
income and operating costs. Con-
sequently the man in charge of mainte-
nance often did not measure up to
present-day requirements. Present con-
ditions are developing more equipment
engineers and fewer master mechanics.
Within the last few years more en-
gineering research has been applied in
this department of street railways than
was ever conceived in preceding years.
We have reached a point where advan-
tage must be taken of every opportu-
nity for reducing operating expenses
with_out interfering with continuity of
service.

At one time common-carrier local
transportation agencies enjoyed the
position of furnishing a service almost
universally a necessity. This service has
ceased to be a necessity to an increas-
ing portion of the public, although it is
still a utility to them. Due to the
rapidly increasing use of the private
automobile, it is becoming more impor-
tant daily that operators consider the

®Abstract of paper presented before an-
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likes and dislikes of car riders and
provide an attractive, quiet and com-
fortable means of transportation. But
that is not all. Cars must be moved
regularly, safely and with maximum
speed commensurate with safety. This
means the elimination of equipment
failures to cars in service. The public
has become accustomed to fast individ-
ual transportation and the electric rail-
way must do all in its power to compete
with this type of transportation.

To maintain and operate our equip-
ment at the lowest possible cost and at
the same time provide satisfactory,
salable transportation involves not only
the replacement of defective units but,
since very few of us are fortunate
enough to operate modern equipment, it
is necessary to add improvements and
time-saving devices necessary to meet
modern demands on our present equip-
ment. The requirements for success
under present conditions are managerial
ability, intelligence and well-balanced
engineering, including an accurate
record of the performance of equip-
ment. Last, but of greatest importance,
is the need for eternal vigilance.

Our maintenance practices in Kansas
City have been built up from this view-
point. Previous to September, 1923,

general overhauls were on the basis of
60,000 miles. This basis was found to
be unsatisfactory. A great many road
failures and pull-ins resulted, in spite
of all we could do to prevent them. We
found, after a careful investigation,
that our motors were failing at less
than 40,000 miles and that our wheel
changes averaged 40,000 miles. Other
important units were being changed at
intervals less than our overhaul period.

OVERLOAD PER10D INCREASED

In an attempt to synchronize our in-
spection and overhaul periods with the
life of the various units on the cars,
we bring our cars into the shop for
truck overhaul every 40,000 miles. At
that time we make a careful inspection,
change wheels and correct many of the
defects which would otherwise become
the source of road failures and expen-
sive carhouse changes in equipment.
Our regular overhaul period has been
increased from 60,000 to 80,000 car-
miles. At that time the regular 40,000-
mile truck overhaul is again carried
out.

The following table gives a com-
parison of “Class A” pull-ins; that is,

pull-ins resulting from mechanical
failures:
For Average
Year per Month
TO2ANSE o 9,203 767
1925 e i e s 6,361 530
1926, five months. ... 2,129 426

-Cars are inspected at the carhouses
every 600 miles. At this time control-
lers are gone over and the brakes are
adjusted. At 1,200-mile intervals
there: is a general inspection. This
covers all bearings, lubrication, motors,
controllers, wheels, brakes, etc., and at
this time all minor replacements are
made. Any major repairs or chauges
which have to be made at this time are
expensive and every effort is made to
prevent them by thorough work during
shop overhauls.

In connection with the inspection of
cars we have worked out a system of
“General Orders” covering proper main-
tenance methods which must be ob-
served. These orders incorporate what
is accepted as good practice and tend
to educate the workman and to elim-
inate any tendency on his part toward
makeshift repairs. It is our intention
to have the same job done exactly the
same way each time.

We have in service approximately
2,800 motors, the greater portion of
which may be termed “of old type or
design,” and due to this fact, together
with the age of the equipment, it is
necessary that we take every precau-
tion to prevent failures. We have had
very satisfactory results from the prac-
tice of swedging all armature coil leads
into the commutator ears instead of
soldering them. The swedging has al-
most entirely eliminated open circuits,
which, with the former practice of sol-
dering joints, were a common trouble.

In all motors taking sleeve type
armature bearings wear between bear-
ings and bearing housing is compen-
sated for by copper-plating the outside
of the bearing. It is possible to obtain
a tight fit in an oversize housing in
this way provided less than 0.035 in. of
additional metal is required. The cost
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of copper-plating these bearings is
much less than that of using an over-
size bearing and boring the housing.

During 1923 we did considerable ex-
perimenting on armature bearing lubri-
cation, particularly in reference to auto-
matic oiling. It was found that 57
motors were being changed due to low
bearings, and that upon investigation
the bearings gave evidence of having
been hot at some time previous to the
actual failure. It was evident that we
were getting bearing failures due to
improper lubrication. These failures
in a great number of cases resulted in
a rewind job. During the early part of
1924 oilers were installed on all arma-
ture bearings of 57 and 67 motors. The
result was better than we had expected.
The performance of these motors, as
far as bearings are concerned, is on a
par with the other motors which we
have in operation. In this connection
it might be well to say that a further
study was made of automatic lubrica-
tion as applied to axle bearings and
that during 1925 oilers were installed
on axle bearings on all 57 and 67
motors.

MoTor BoLT PBOBLEMS

One problem which has confronted
the mechanical department of the Kan-
sas City Railways has been the selec-
tion of the proper motor bolts for use
particularly on the heavier types of
motors on our older equipment. Dur-
ing the cold winter months we have
had innumerable derailments, pull-ins
and delays to service as a result of
motor and gear case bolts breaking or
the nut working off. We have used
everything from a standard machine
bolt to a high tensile strength alloy
steel, heat-treated bolt. The perform-
ance of the different type bolts was
carefully watched and finally our selec-
tion narrowed itself to the use of heat-
treated axle steel bolts. After exhaus-
tive tests and experiments we found
that the majority of our bolt breakage
was due' to distortion in the structure
at the bolt head where the head had
been upset in its manufacture. This
condition can be helped by annealing
the bolt to relieve any strains set up
during manufacture. It is, however,
impossible to change the structure.
Heat-treating also seems to be bene-
ficial, but the results lack uniformity.
In the manufacture of some bolts the
bolt head is upset with a large fillet
under the head which is afterward
machined away. This leaves a good
‘structure at the head. The best, though
almost prohibitive as to price, is the
straight-machined, heat-treated bolt. It
is very good practice to leave a small
fillet under the bolt head as a means
of stopping small cracks or “cold shuts”
on upset head bolts.

Our present specifications call for a
heat-treated alloy steel bolt of very
high tensile strength and which costs
us approximately 25 per cent more
than the average alloy steel bolt. The
practice of annealing second-hand bolts
and putting them back in service has
been stopped, as the savings made by
this practice do not justify the risk we
take in putting them in service.

While we have not verified our selec-
tion of motor bolts by performance in

normal service over a period of time
sufficient to prove conclusively that the
problem is solved, our tests give us
reason.to believe that this type of fail-
ure will be much less in the future than
it has been in the past.

In an attempt to improve axle bear-
ing conditions on the property a great
deal of experimental work has been
done with die cast bearings. We are
at the present time using die cast axle
bearings for all replacements on Gen-
eral Electric 57 and 67 motors. The
material used is as follows: Zine, 80
per cent; copper, 4 per cent; tin, 6 per
cent; aluminum, 10 per cent. The ap-
proximate cost of this material is 22
cents per pound, as compared with 25
to 30 cents for bronze.

Many advantages are obtained from
their use in place of bronze bearings.
Chief among these is a large saving in
cost, which makes it practicable to re-
place bearings within much closer
limits than wusually are considered
feasible with the much more expensive
bronze bearings. Thus it is possible to
keep motors fitted closely to the axles.
This reduces considerably the wear and
tear on equipment as well as the noise
resulting from worn bearings.

The cost of a new die cast axle bear-
ing is $4, against $8 for the bronze.
But in the case of the die cast bearing,
when it is necessary to scrap for wear,
the cost is limited to the labor of cast-
ing a new bearing. The old material
is melted down and a new bearing of
any desired size can be made up on
short notice. There is a substantial
saving due to the elimination of
machining labor.

In making die cast bearings cast iron

molds are made and cores are used.
A description of the apparatus and
process was published in the issue of
the ELECTRIC RAILWAY JOURNAL for
Aug. 15, 1925, page 229.
’ While the bearing is being cast it is
subjected to air pressure, which im-
proves the density and wearing quality
of the material. In the finished bearing
windows, key-ways, oil grooves, etc.,
are cast so that the bearings are ready
for use without machining or other
finishing. For worn axles several sizes
of center cores are used. Bearings are
made to under-size bores in standard
steps of vs in. The checks which we
have made to determine wear on die
cast bearings show less wear than on
brass bearings. Breakage at the flange
has been eliminated by casting a fillet
back of the flange and shortening the
height of the flange on die cast bear-
ings.

Another method adopted to maintain
gear centers is to match both die cast
and bronze axle bearing to the axle;
for instance, each time a pair of wheels
is changed bearings are returned to the
shop. The new pair of wheels going
into service is installed together with
the bearings which have been fitted to
them.

TRACK MAINTENANCE MOST IMPORTANT

There is no part of the car where
poor maintenance is so noticeable as in
the trucks. The rattle and clamor of
loose, worn or ill-fitted truck parts ac-
claim in loud tones their lack of atten-
tion. Even the properly maintained

truck of modern design is far from
quiet, and it is only through eternal
vigilance and frequent inspection that
the older designs can be operated with
any degree of quietness. When we
consider the weight of the older de-
signs of trucks and the unsprung
weight which is being continually ham-
mered over special work, crossovers and
high rail joints and which is all too
frequently being bounced along on a
pair of flat wheels at the rate of two
or three hundred jolts per minute we
wonder that we can keep them in serv-
ice 40,000 miles.

The most important part of truck
upkeep is the tramming of truck frames
at regular intervals. Due to collisions,
split switches, excessive wear, etc., the
truck frame is frequently crampgd out
of line. How many times have you
seen a derailed car being put back on
the rails by means of a log chain and a
wreck car or truck hooked on to one
corner of the truck frame. This is a
fruitful source of sprung truck frames
and, although sometimes necessary, re-
sults in untold grief for the truck main-
tenance man.

We believe in giving the truck a
chance by starting with a square truck
frame. We have found that it is pos-
sible to obtain much more rigid and
sturdy construction by riveting and in
some instances welding instead of bolt-
ing the frames. The application of
case-hardened wear plates as a means
of reducing localized wear and of soft
iron wear plates as a means of absorb-
ing wear where it can be compensated
for easily and frequently are invaluable
helps in maintaining tight, smoothly
operating trucks.

Springs which are poorly matched
or which have attained different degrees
of set are a source of trouble. The
majority of derailments on single-truck
cars, especially of the safety type, are
due to uneven spring tensions.

We have found it necessary to work
over practically all our brake rigging.
In this program a standard brake lever
and pull-rod layout was made for each
type of equipment with the idea of
eliminating all off-set brake levers and
pull-rods. At one time practically
every pull-rod and lever replacement
had to be bent on the job, since no
standard was observed.

“MATERIAL SUPERVISOR"” APPOINTED

Shortage of materials must be
avoided if good maintenance is desired.
If material is not available when
needed, worn or defective parts are
permitted to go into the car, which re-
sults in failures in service. Careful
supervision and constant study of the
supply and demand are necessary to
insure against shortage. Nothing is
more disheartening to the foreman re-
sponsible for a certain class of mainte-
nance than a material shortage. It
forces him to-allow poor work to leave
the shop or carhouse. We have created
the position of ‘“material supervisor,”
whose duty it is to see that the proper
supply of material is fed into the
“mill.”” He is responsible not only for
material used in routine maintenance
but is also in close touch with any spe-
cial work which affects the material

supply.
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In connection with material we have
found that it is usually cheaper to buy
replacement parts instead of making
them in our shop. The average street
railway shop cannot compete with an
industrial institution which operates
on a production basis, and even if the
cost is slightly higher, it pays to pur-
chase most parts from the original
manufacturer. When we begin to man-
ufacture parts on a large scale, the
actual maintenance supervision, which
is our primary job, usually suffers. By
buying from the manunfacturer we take
advantage of the engineering necessary
to perfect the part. Frequently an ap-
parently insignificant change may be-
come later the source of a great deal of
trouble.

Improvements in maintenance meth-
ods, changes in design of equipment
and the installation of labor-saving de-
vices are all secondary to the im-
portance of good management. In man-
agement I include every member of the
organization whose primary responsi-
bility is supervision or planning of the
work, It has been said that the fore-
man is the keystone in the arch of in-
dustry. He is the link between the
management and the men, and because
of this relation he is well worth every
effort the management can extend to

help him improve himself, so that he
may do justice to the important part
he plays in indastry.

The workman represents a part of
every company’s working capital. Stop
and consider the interest yon pay on
this investment. If your payroll
amounts to $40,000 a month, then your
workmen represent an $8,000,000 in-
vestment. The return which yon get
on this investment varies directly with
your ability to select the proper men,
then to create in them an interest in
their work, loyalty to their employer
and the desire to co-operate in the pro-
duction of better quality of work.
Create in them the desire to do more
than draw their pay envelopes. If your
men are content, loyal and ambitious
the $8,000,000 investment becomes a
real asset.

I do not believe in condemning a man
too severely for an error in judgment.
The man whose judgment “batting aver-
age” is more than 60 per cent is ad-
vancing and ig .a valnable man. He
needs help in the way of encourage-
ment and constractive criticism. He
must be not only “with yon” but “a
part of you.” As a part of our main-
tenance practice in Kansas City we
have adopted the slogan -“Eternally
Vigilant.”

Progress Being Made in Track
Construction”

Interesting Experiments in Denver Look to the Development of Satisfac-
tory Flexible Track—Advantages and Disadvantages of
Rigid Track Analyzed—Proper Rail Sections
for Use in Paving

By NELSoN R. LOVE
Chief Engineer Denver Tramway Corporation

nver,

INCE the construction of the first
horse car lines fundamental changes

in track construction have been slow.
In general the tracks have compara-
. tively long lives, which in itself retards

changes. Experiments are costly and
the fruition of them very slow. The
weight of rail used has been gradually
increased. For many years special sec-
tions have been utilized primarily for
greater convenience in maintaining a
flangeway in paving.

Welding joints has developed rapidly
in recent years, and the process is found
to be almost an ideal application, as
the forces due to temperature expansion
and contraction are more or_ less con-
tinuously absorbed by the surrounding
earth or paving, and the track is well
constrained against “buckling.” The
use of steel ties and of concrete paving
is rapidly becoming general and, as a
result of this alone, electric railway
track practice is rapidly departing from
steam railroad practice and highly spe-
cialized designs are being developed.

Of all of the problems encountered in
building electric railway track, that
of constructing a satisfactory track
throngh paved areas is the most baf-
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Col. .
fling and reveals the greatest variety
of methods. Probably no method of
building track in paving has been de-
vised which is entirely satisfactory
from every viewpoint.

The evils of electrolytic corrosion of
the rail have been mitigated by bonding
or welding joints, installation of cop-
per negative return wires and the de-
centralization of substation capacity
through the adoption of automatic sub-
stations in comparatively small units.

It can no longer be said that the life
of the joint is the life of the track.
The various methods of welding joints
now available effectually elinfinate
joints, and at moderate expense.

Much progress has been accomplished
in the improvement of special track-
work, particularly by the adoption of
alloy steels for this purpose.

The mechanies of an electric railway
track in operation are obscure, as direct
observation is inherently impossible.
Corrugation develops in the rails, and
no one has offered an entirely satis-
factory explanation or remedy for this
phenomenon. The public is more and
more demanding quniet operation of the
cars. The rapidly increasing use of
auntomobiles has brought a demand for
more and more paving, both to elimi-
nate dust and to make it easier for the

auntomobilist. Economy requires that
whatever type of construction be used
its first cost should be low and also its
life should be long.

Much of the maintenance in city track
is associated with the paving., Further
than this every track repair also re-
quires a pavement repair, so that elec-
tric railway engineers are making in-
tensive efforts to improve the wearing
qualities of paved track. ‘Two schools
have developed, one of these standing
for the construction of massive rigid
track, which will remain intact through
its strength, the other standing for the
construction of a comparatively light-
weight resilient track, upon the ground
that the very flexibility of the track
protects it from injury.

An analysis of the conditions existing
in a track while a car is passing over it
wonld indicate that no matter how
strong the track may be the forces de-
veloped will exceed this strength, even
to the extent of causing permanent dis-
tortion of the metal in the surface of
the rail, whereas if the track be flexible
the forces are minimized, so that if
construction can be made to provide for
movement of the rail without any de-
structive action taking place the flex-
ible track should outwear the rigid
track.

DYNAMICS OF TRACK ANALYZED

Every moving body tends to move in
a straight line, and if the force of
gravitation be exactly equalized by
spring tension it will do so. A street
car must travel over slight inequalities
in roadbed and rails, and is also snbject
to slight irregularities in the wheels.
On account of the comparatively great
weight combined with little room, the
springs must be stiff. Added to this,
a large percentage of the weight,
wheels, axles, motors, truck frames, is
nearly if not quite unsprung. When a
car is traveling at high speed a con-
siderable force is required to make it
travel in other than a straight line.

Let us assume a wheel with an un-
sprung weight of 2,000 lb., and diameter
of 30 in., traveling at a speed of 20
m.p.h. or 29 ft. per second. Assume fur-
ther that an irregularity of 0.05 in. is
encountered. If no distortion takes place,
the wheel must be raised through a
distance of 0.05 in. in 0.0035 second.
The velocity in a vertical direction will
reach 1.2 ft. per second, or approxi-
mately 0.82 m.p.h., and the acceleration
will be 1.2 ft. per second divided by
0.0035 second, or 343 ft. p.s.p.s. This is
approximately ten times gravity, and
the force between the wheel and the
obstruction will be 20,000 lb.,, or 10
tons; this with an unsprung weight on
the wheel of 2,000 Ib.

An obstruction of this magnitude is
not uncommon in eleetric railway track,
and even if the track were rigid enough
to stand such forces, the metal would
not. It is plain that if the rail could be
depressed the 0.05 in. by a load of, say,
5,000 lb., then the impact would be not
more than 5,000 lb.,, and probably a
little less. This is only one-fourth of
the impact on rigid track and requires
only a very small resiliency for the
reduction.

The above, while not exact, gives an
idea of the magnitude of the impact
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forces which may be developed in highly
rigid track, and alse the small amount
of flexibility necessary to relieve these
stresses. On account of the tendency
of the moving car to proceed in a
straight line, the flexible track is also
a quieter, smoother riding track than
the rigid track. The present tendency
toward light-weight cars emphasizes
the desirability of resilient track, as
the lighter car requires a more flexible
track to secure the same riding qual-
ities as the heavy car.

In the foregoing illustration it will
be noted that in the case of a resilient
track, the track itself must be acceler-
+ ated during the passage of the car over
a bump, and due to its mass offers a
resistance to this acceleration. In other
words, the track may be resilient under
static loads but apparently rigid, due
to the mass of the rail, pavement and
foundation, under moving loads. This
dynamic rigidity is dependent not only
on the mass per foot of the track strue-
ture but also upon the stiffness or sec-
tion modulus. It is apparent that if a
given deflection under a wheel extends
for 5 ft. in front and in back of the
wheel, the impact will be twice as much
as if it extends only 2% ft. front and
back.

The mass of one running foot of
track structure, paving, base and rail,
8 ft. 8% in. wide and 18 in. deep, is
approximately 2,500 lb., of which less
than 100 lb. comprises rails. It is ap-
parent that the dynamic rigidity of a
track can be very materially reduced
by separating the rail structure from
the paving structure, at l2ast in so far
as vertical motion is concerned.

Thus, the impact stresses developed
by a car in motion on a track are
roughly proportional to the weight and
speed of the car and the “dynamic
rigidity” of the track; the latter in turn
depends upon the rigidity of supports,
the section modulus of the track and
the weight of the track structure. Im-
pact stresses may be materially re-
duced by lightening the car, increasing
the flexibility of the track and separat-
ing paving from rail. Given common
spring conditions the riding character-
istic of the track is worse with light
cars, but better with flexible track.

So far the practical side has not been
touched upon. As an illustration of
the truth of the above conclusions, think
for a moment of open steam road track.
Operation over such track, at speeds
far in excess of the electric car speeds,
is quieter and smoother than electric
railway track. The ties and ballast are
both highly resilient, and the amount of
deflection is enormous when compared
to electric railway track. The rail
sections in use have much lower section
modali than do the rails used by many
electric railways, and the mass of the
track structure is only a fraction of
that of the electric railway. In spite
of the immensely greater wheel loads
and higher speeds, the flowage of metal
at open joints is less than on an electric
railway with fairly tight joints. To
watch a heavy train pass at a high
speed over a crossing would make one
wonder that it lasts until the train is
over it, it moves so much; yet con-
strain’ the steel so that it cannot move
and it will break.

In actual practice, a rigid track con-

struction presents several important
advantages. Only steel and concrete
are used. The construction is compara-
tively simple and easy and the mate-
rials required are few in variety. After
the steel rail is worn out the steel ties
and concrete foundation are available
for use with new rail and paving sur-
face, so that a large proportion of the
first cost is permanent and suffers no
depreciation. As there is no motion be-
tween rail and paving, no motion need
be provided for.

On the other hand, corrugation seems
to be peculiar to the more rigid types
of tracks, and when it develops there
seems to be no track structure strong
enough to withstand the resulting
vibration. The pavement separates
from the rail, water gets in and frost
action does the rest. Wear and tear on
rolling stock is greater. If the corrn-
gations are ground out, the rail is worn
out at a far greater rate than by
wheelage alone. Rigid track is invari-
ably noisy track, and probably the noise
and the corrugations both result from
the same cause.

As a result of the monolithic type of
construction repairs are usually difficult,
as destruction of the entire paving sur-
face is necessary. The quantities of
material used are large and the rail is
heavy, resulting in high cost. By very
reason of its rigidity, the line and sur-
face must be exact in order to secure
reasonably smooth riding and prevent
the generation of destructive stresses.

DIFFICULT TO JOIN PAVING ON
FLEXIBLE TRACK

The initial stumbling block in the
construction of flexible track is to se-

‘cure a joint between rail and paving

which will permit of movement of the
rail relative to the paving, without any
destructive action on the latter, but
a joint which nevertheless will be water-
tight, to prevent the entrance of mois-
ture and subsequent destructive action
from frost. The invention within the
past few years of an asphaltic rail
filler, which occupies the space between
rail and paving, may prove to be one
means of overcoming this difficulty, but
the preparation has not yet been in use
for a sufficient length of time to de-
termine whether or not any destructive

.action takes place in flexible track con-

struction. Unless such a joint can be
made, the construction of flexible track
cannot be successful, at least in cities
where freezing temperatures occur at
certain seasons,

Another tronble lies in the difficulty
of sécuring uniform resiliency. Unless
special provision be made the ties sup-
porting the rail will provide spots of
greater rigidity, which are uniformly
spaced. This circumstance will tend te
produce poor riding qualities in the
track and may lead to excessive corru-
gation, particularly at resonant speeds.
Perishable materials are sometimes
utilized in the constrnction of flexible
track, in the effort to secure flexibility,
and the life of the track is shortened to
that of the perishable material.

Flexible track, if the difficnlties men-
tioned can be satisfactorily overcome,
presents several decided advantages.
The tendency to corrugation is decid-
edly decreased, and the rail is therefore
longer lived. The track and paving

structures are both considerably lighter
than rigid construction, smaller quanti-
ties of material are required, so that
such a type of track construction is
considerably less expensive than a cor-
responding rigid construction.

For a number of years the standard
for paved track construnction in Denver
has been what might be termed a semi-
flexible type. This construction uses
65-1b. A.S.C.E. rail on 6-in. x 8-in.
treated wood ties. The whole structure
rests on from 6 in. to 9 in. pit run
gravel ballast. The character of the
climate and soil is such that further
sub-surface drainage is unnecessary.
Solid concrete paving to a depth of
9 in. is placed between the rails and to
a distance of 15 in. outside of each rail.
Within the last two years it has been
found possible, by means of an electric
vibrating apparatus, to improve the
bond between the concrete and rail very
materially. Results obtained with this
type of track have been very satisfac-
tory. About five years ago the wheels.
were changed from cast iron to steel
wheels. At the same time the practice
of maintaining.proper coning of wheels
was instituted. Coincident with this
change, corrugation developed at a num-
ber of places where it had not existed
before. Much of this corrugated rail
has been ground and since that time
corrugations have not reappeared ex-
cept in a few isolated cases. Some of
the older track shows a separation be-
tween the concrete paving and the steel
rail. This has not developed at any
location where the vibratory tamping
was employed. The chief objections to
this type of track are that it is some-
what noisy and in addition its life is
limited by the life of the wood ties used
in the construction.

FLEXIBLE TRACK WITH STEEL TIES

Within the past year further experi-
ments have been conducted with the
aim of secunring a flexible track ap-
proaching as closely as possible the re-
quirements for an ideal flexible track
as previously set up, using steel ties,
concrete and asphalt exclusively. In
this construction the steel ties have
peen allowed to function only in a hori-
zontal direction in order to maintain
gage and proper tilting of the rail
Vertical load is sustained entirely upon
ordinary paving asphalt mixed and
solidly tamped underneath the rail and
ties by means of electric tampers. This
track has been in service for approxi-
mately one year. The rail does not
come in contact with the concrete pav-
ing at any point whatever in the con-
struction, The space between the rail
is paved with concrete and the rail is
kept separated from this paving by
means of a special rail filler. The pav-
ing outside of the rail is the asphaltic
street paving laid against the rail. A
stretch was also tried with the rail
filler between the rail and the street
‘paving. The joint between the street
paving and the rail is not yet satisfac-
tory, as there is excessive deterioration .
of the street paving at some points.
Further experimentation in this respect
will soon be under way.

The steel ties were bent so that the
rails were canted to a slope of 1 to 25.
No sign of corrugation has developed in
any of this track. This rail has worn
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very smoothly. The track is decide@ly
quiet in operation and very smooth rid-
ing. The cost of this construction was
approximately the same as for the
standard type of track previously de-
scribed—wood ties on ballast with 9-in.
depth of concrete paving. The surface
appearance of this type of track in the
street is much more pleasing, primarily
on account of the fact that the rails
themselves constitute the only joints in
the paving. The asphalt is continuous
between the tracks from curb to rail,
and the concrete is continuous in the
track so that only four lines of separa-
tion appear in the paving. If the prin-
ciples of the process prove satisfactory
this type of construction can probably
b2 installed at a lower cost than any
other type now in use.

At this point it seems proper to men-
tion a further result of this paving. No
expansion joints were placed in the
-concrete, a continuous stretch approxi-
mately 1,200 ft.’ long. No large cracks
whatever have developed and only a
few hair cracks. In the older type of
paving it was found that installation of
-expansion joints served no useful pur-
pose, inasmuch as the concrete paving

-eracked without regard to the presence.

or absence of expansion joints. This
was probably due to the fact that with
welded joints the linear dimension of
the steel rail could not change with the
change of temperature. With colil
weather the concrete contracted with a
force greater than its tensile strength.
‘The ties, and bond between the concrete
and the rail, effectively held the con-
crete stationary at frequent intervals,
so that frequent cracks would result.
These cracks are easily treated by the
use of primer paint followed by hot
asphalt which effectively seals the
cracks, but, nevertheless, results in un-
sightly appearance.

DESIGN oF RAIL WARRANTS STUDY

The rail used by electric railways has
varied from the very lightest sections
to some of the heaviest sections, with
a strong tendency in the past few years,
particularly among the advocates of
rigid type of construction, to the
heavier rails. The heavy rails are par-
ticnlarly well adapted to electric rail-
‘way construction on account of the ease
with which stone block toothing can be
laid against the rail. It is, however,
subject to the same disadvantages as
the rigid track on account of a dynamic
rigidity as previously explained, being
introduced through the mass of the ad-
jacent paving and of the rail itself,
which must be accelerated when any
motion in the rail takes place.

Special sections of rail have been
developed for use by the electric rail-
ways bettér to accommodate paving and
to provide flangeways. The special sec-
tions are particularly characterized by
being extremely heavy and, further, hav-
ing a high section modulus compared
to the weight of the rail. In other
words, the rail is very stiff, having
excessive height of web and narrow
flange. The extremely light rail is much
less costly but has a limited life due
primarily to corrosion of the flange and
‘web. On account of the extreme lack
of rigidity of the very light rails it be-
comes mecessary to maintain the ties

or other supporting structure in good
condition at all times or the rail is
ruined on account of surface bending
and breaking. The railway type of
sections of comparatively light weight—
65 lb. to 80 lb.—offer a rail which is
sufficiently great in cross-section to
withstand corrosion for a longer period
of time than it takes the head to wear
out. It is sufficiently flexible to permit
of material reduction of impact. It is
not as costly as the heavier sections.

In recent years the subject of canting
of rail has been given considerable at-
tention and there are some electric rail-
way engineers who believe that this is
the only thing necessary to prevent the
formation of corrugation. This prac-
tice has in fact been found to be very
effective in reducing corrngation. The
reason back of this seems to be that if
a properly coned wheel rolls on a verti-
cal rail the area of contact between the
wheel and the rail is extremely small
as the contact takes place on a portion
of the rail where the curvature is large.
This results in high pressure per unit
area, and the surface of the rail is
easily subjected to a stress higher than
its elastic limit with the result that cold
rolling immediately takes place. If the
rail be canted or tilted by means of
canted tie plates, or if the rail section
itself provides for the tilting on the
upper surface of the rail, then the con-
tact between the wheel and the rail
takes place on a part of the rail of a
much larger radius of curvature. As a
result of this the effective area of con-
tact becomes much larger with a small
distortion of the rail surface so that the
elastic limit of the steel is not reached.

Clambake Planned for:
New Englanders

LANS for its annual outing on

Thursday, July 22, have been an-
nounced by the New England Street
Railway Club. This year it will be a
sail on Casco Bay with an old-time
clambake on Long Island.

The steam Awucoscisco has been char-
tered for the trip. It will leave Cus-
toms House Wharf, Portland, Me., at
10 am. A second trip will be made,
leaving Portland at 12:30 p.m., arriv-
ing at Long Island in time for the
clambake at 1 p.m.

Beginning at 11 a.m. there will be the
usual program of sports for both men
and women, followed by a baseball
game between railway men and manu-
facturers. After the clambake there
will be dancing.

Returning to Portland, the boat will
leave Long Island at 4 p.m., reaching
Customs House Wharf at 5:30, after
a sail around the bay. The day’s pro-
gram will end with a light supper at
the Falmouth Hotel.

Free transportation by bus from Bos-
ton will be provided, leaving North
Station Wednesday, July 21. at 6 p.m.
and arriving at Portland about 10:30
p.m. Returning the bus will leave the
Falmouth Hotel 6:30 p.m., July 22.
Those preferring can take the boat of
the Eastern Steamship Line leaving
Boston at 6 p.m. Wednesday and Port-
land 8:30 p.m. Thursday or the Boston
& Maine train leaving North Station
at 9 am. on Thursday and returning

®

from Portland at 7:10 p.m. Thursday.

All schedules are on ‘Eastern daylight
saving time.

Those desiring reservations for the
trip or accommodations at the Fal-
mouth Hotel should write George E.
Haggas, Cumberland County Power &
Light Company, Portland, Me.

American

Association News

Way and Structures

ARD centers and switch tongues

were the subjects of discussion at
a meeting of the special way and
structures committee No. 2 held on
June 11 at the office of W. W. Wysor,
chief engineer United Railways &
Electric Company, Baltimore. Mem-
bers present were C. A. Alden, R. B.
Fisher, H. F. Heyl, G. A. Peabody,
W. W. Wysor and E. M. T. Ryder,
chairman. Messrs. Bragg and Davis
of the United Railways & Electric
Company attended as guests.

Discussion on hard centers was
opened with the submission to the
committee of several plans to show a
comparison of the lengths of centers
which are now being manufactured by
large trackwork companies with those
proposed by the committee. Several
motions were then passed covering
suggested changes in the plans which
were made to produce an agreement
with manufacturing practices.

At the last meeting of the com-
mittee assignments were made to the
members for the preparation of sketches
showing proposed devices for tongue
switches. These sketches were sub-
niitted at this meeting for the purpose
of criticism and discussion. A sketch
of a new type of holding device will
probably be prepared and presented at
the next meeting of the committee.

In the afternoon Mr. Wysor and Mr.
Davis took the committee on a tour of
inspection throngh the Carroll Park
Yards and the General Shops of the
United Railway & Electric Company on
Washington Boulevard.

Engineering Symbols

THE special committee on engineer-
ing symbols held its third and final
meeting at association headquarters,
New York City, on July 1. The meet-
ing was attended by H. W. Codding,
chairman; J. D. Kent, C. W. Squier and
G. C. Hecker.

Each of the members had completed
his portion of the work of preparing
the symbols, and the business of this
meeting consisted of reviewing the
finished portions of the report and
preparing the sheets of symbols for
submission to the association. The ten-
tative report previously sent out to the
members of the committee for comment
and criticism was revised. This report
includes 33 plates of symbols which
have been agreed upon by the com-
mittee for submission as standards of
the association.
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Conference in Chicago

Mayor Seeks to Have Traction Officials
Meet on July 22 to Discuss Terms
of Proposed Franchise

Failure of officials of the Chicago
elevated and surface lines to appear
before the local transportation com-
mittee of the City Council after re-
peated invitations has evoked action
from Mayor William E. Dever. Until
now the Mayor has appeared only in
the background, but he recently invited
officials of both companies and bankers
representing surface lines security
holders to appear in his office on July
10 to discuss the proposed traction ordi-
nance. Several of the company execu-
tives were absent from the city on that
day, however, and the conference with
the Mayor was postponed to July 22.

A proposal to bring about a referen-
dum that would strip the Illinois Com-
merce Commission of its regulatory
powers over all public utilities in Chi-
cago, including traction lines, was in-
troduced at the same time by Alderman
J. M. Arvey. In order to put the ques-
tion on the ballot at the next mayoralty
election, the Alderman said, it will be
necessary that a petition be signed by
25 per cent of the city’s voters. The
resolution calls for the appointment by
the Mayor of a committee to prepare
and circulate such a petition.

Another solution for the fraction
problem was presented to the Council
in the form of a resolution calling for
the appointment of a citizens’ commit-
tee to iron out the differences between
city and company officials. As condi-
tions stand, there appears to be little
prospect of an early agreement being
reached.

A resolution introduced last month
by Alderman Oscar F. Nelson and
adopted by the City Council, which, if
enacted as the result of appeal to the
State Commerce Commission, would
have compelled the surface lines to ex-
pend from its depreciation and renewal
fund some $5,000,000 for new cars and
track extension, was withdrawn on July
13, when Corporation Counsel Busch
told the Aldermen that the city did not
have the right to enforce such expendi-
tures. The fund is an integral part of
the companies’ properties that has been
specifically appropriated for the renewal
of parts, he said. Another opinion by
Mr. Busch held that the State Com-
merce Commission is without authority
to direct the surface lines to invest its
damage claims reserve fund to obtain
higher rates of interest than at present.
A resolution to this effect had also been
introduced by Alderman Nelson.

Alderman Nelson immediately an-
nounced that he would call upon the
City Council to set aside $100,000 from
the city traction fund to conduct a city-
wide survey for the purpose of ascer-

taining what will be necessary for the
municipality to operate large fleets of
motor buses to take the place of surface
cars when the company’s franchise ex-
pires next February.

Conciliation Board Begins Wage
Hearing at Winnipeg

The board of conciliation appointed to
investigate the dispute between the
Winnipeg Electric Company, Winnipeg,
Man., and the one big union unit of its
street railway employees commenced
its inquiry on July 13. Justice Lamont
of Regina, Sask., is the chairman of the
board; J. B. Coyne, K.C. is the com-
pany’s representative on the board, and
F. J. Dixon is the representative for the
men. The dispute arose over the re-
fusal of the company to recognize the
one big union, which is an avowed com-
munisitic organization. The company
is also resisting a demand for an in-
crease in pay of 6 cents an hour which
the one big union is making. The
hearing will likely be a protracted one
and the decision of the board is not
expected for some time.

Legal Difficulties Delay
Pittsburgh Subway

Although actual construction of the
subway is not in prospect in Pittsburgh,
Pa., study of the subject will proceed.
Part of this study will consist of mak-
ing surveys and drawings, for which
Council recently approved the addition
of seventeen new employees. Members
of the transit department held a secret
conference with the Council previously
on the much discussed subway to relieve
traffic congestion and to aid rapid
transit. After the meeting it developed
that there was little likelihood of a start
being made on a subway before 1928.
It was reported that the spokesman for
the transit department discouraged
starting on the underground street
artery until legal provision was made
to assess the expense of such an im-
provement against owners of all prop-
erty benefited. >

Traffic Survey at Cincinnati

In conformance with the request
contained in a resolution adopted by
the City Council the Rapid Transit
Commission at Cincinnati, Ohio, has
voted to use $50,000 in bonds to defray
the expense of a traffic survey to be
made as a preliminary step in negotiat-
ing a lease of the transit system. In
its formal®' action the commission
adopted a resolution asking the City
Council to allow the commission to
issue $50,000 for transit purposes. The
bonds are available as the remaining
portion of a $150,000 allowance pro-
vided in the state law creating the
Transit Commission.

Interborough Sues Strikers

Seeks $239,000 Damages for Injuries
to Its Business—Steady Improve-
ment in Service

There were three outstanding de-
velopments during the past week in the
partial strike which is in progress on
the subway lines of the Interborough
Rapid Transit Company, New York.
First, the strikers failed to get out any
considerable number of the transperta-
tion men on the Manhattan elevated
division, or in the powér houses, or any
material addition to the number now
striking on the subway division.
Second, there was a continual improve-
ment during the week in service given
on the subway division, as evidenced by
the increasing number of trains run and
passengers carried. Third, suit was
brought by the Interborough Rapid
Transit Company on July 13 in the
Supreme Court of the State of New
York against 62 ex-employees, named
in the summons and complaint, for
$239,000 damages already sustained
and plea for injunction before other
damages and loss are inflicted.

The complaint points out that the
company operates approximately 130
miles of elevated railroad and 244 miles
of subway with 9,000 trains daily which
carry 3,500,000 passengers; that it has
about 14,000 employees who, under an
association known as the Brotherhood
of Rapid Transit Company Employees,
treat with the company on the question
of wages and working conditions; that
through this brotherhood a contract
covering these matters was entered
into between the brotherhood and the
company on June 30; that all employees
of the company have agreed to be mem-
bers of this brotherhood and not of any
other employee organization, but des-
pite this fact the defendants are unlaw-
fully persuading or attempting to per-
suade large numbers of employees of
the plaintiff to refuse to continue in its
employ at the wages agreed upon and
to break their contract of employment,
are holding meetings, using threaten-
ing language, circulating false reports
about the company and making un-
reasonable demands upon it for in-
creased wages, all of which.is an un-
lawful combination and conspiracy to
injure the company’s business.

The injuries so far inflicted are said
to be upward of $239,000, for which the
company asks damages, as well as an
injunction to prevent further damage.
It asks particularly that the defendants
be restrained from persuading present
employees to absent themselves from .
their duties, from making demands on
the company for increased wages, from
circulating letters or other communica-
tions among the employees of the com-
pany urging them to join any union
other than the brotherhood, from doing:
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any acts knowingly and wilfully to get
the employees or any of them to break
their contracts with the company, from
picketing or loitering on or in the
neighborhood of the company’s cars,
stations, structures or other premises
for the purpose of persuading the com-
pany’s employees to desist from the
performance of their duties, from in-
juring any of the property of the com-
pany, etc. With the summons and com-
plaint, the Interborough Rapid Transit
Company submitted a copy of the con-

stitution and by-laws of the brother-
hood, correspondence between some of
the strikers and the company and other
exhibits.

The legal basis for a suit of this kind °

is discussed editorially in this issue of
this paper.

On Thursday, July 15, service on the
subway division was more than 60 per
cent normal even in rush hours., At no
time during the strike has there been
any material decrease of trains
operated on the elevated division.

New South Shore Equipment in Service

Brief Review of Progress Made on the Program for Rehabilitating Road
Operated Through Steel District of Indiana—More Than
$3,000,000 Spent So Far for Reconstruction

OMPLETION of the first unit in

the rehabilitation program of the
Chicago, South Shore & South Bend
Railroad was announced on July 13 when
the new steel passenger equipment was
placed in service between Michigan City
and South Bend, Ind., the eastern ter-
minus of the road. Extension of the
use of the new equipment over the en-
tire line from South Bend to Chicago
will be made later in the month.

Use of the new motor passenger cars
was begun on the eve of the first anni-
versary of the acquisition of the rail-
road by the Midland Utilities Company
and the operation of the line by Samuel
Insull and associates. The railroad was
formerly operated by the Chicago, Lake
Shore & South Bend and the property
was putrchased by the Chicago, South
Shore & South Bend Railroad at pub-
lic auction on June 29, 1925,

Actual operation of the railroad as a
subsidiary of the Midland Utilities Com-
pany began on July 15, 1925. Since
that time an extensive program of re-
habilitation has been carried on and a
total of $3,618,250 has been invested in
improvements. Of this amount $2,761,-
250 has been spent by the railroad, in-
cluding $1,330,000 for new equipment,
$1,428,250 for changing of the entire
electrical overhead, new rail, new ties,
improvement of passenger stations,
freight houses and other expenses. An
“ideal” section of double track right-of-
way, 1 mile in length, has just been
completed near Miller, Ind. Three-
wire catenary trolley construction re-
places the old center-pole trolley sus-
pension. In addition $857,000 has been
invested by the Northern Indiana Pub-
lic Service Company for eight new elec-
tric substations and high-tension lines,
from which the railroad will be supplied
with power under the new direct-cur-
rent operation. Five of the substations
will have a capacity of 1,500 kw. and
the remainder 750 kw. Four of them
will be equipped with mercury arc recti-
fiers, a type said never before to have
been used by an electric railway in the
United States.

The motor passenger cars which were
tested in the yards at Michigan City
and placed in service last week on the
east end of the railroad are part of an
order of 25 new cars which are being
built by the Pullman Car & Manufac-
turing Corporation. More than half
of these cars have been received and
the others will be delivered within the
next few days. Three of the four new

electric freight locomotives have been
delivered and these also were placed in
service on July 13, hauling freight
trains between South Bend and Michi-
gan City. Two dining cars and two
parlor-cbservation ecars are likewise
being built by the Pullman Company,
but these will not be delivered until
later in the summer.

The new cars have deep-cushioned
mohair velvet seats, dome ceiling lights,
three electric fans in each car, deeper
car springs and separate smoking com-
partments for each car. Several of the
cars will have the regular Pullman car
type smoking rooms, with an aisle
around the side, This is an unusual
type of car for use on an electrically
operated railroad.

The next few weeks trains will stop
in Michigan City and trailers will be
transferred from the old section to the
new, with the beginning of operation of
the steel cars. This is necessary be-
cause the new equipment is operated
with direct current and the old cars
with alternating current.

The growing popularity of the Sand
Dunes country at the foot of Lake
Michigan and-the increasing traffic to
points in this territory have made it
necessary for the company to add sev-
eral new trains and new stops to the
summer schedule. Special low rates are
now in force from Chicago and other
stations.

Fare Case in Omaha Not to Be
Reopened

The State Railway Commission has
refused to reopen the fare case of the
Omaha & Council Bluffs Street Railway,
Omaha, Neb. The proceedings covered
the rates fixed for Omaha only. They
were placed at 10 cents cash with six
tickets for 40 cents. City Commis-
sioner Butler, leader of the opposition
to an increase, asked for a rehearing
on the ground that the company, when
the rate case was pending, contended
that the bridge connecting the two
cities and owned by it was no part of
the system and that its cost, revenues
and profits should not be considered in
determining a proper rate of fare, but
that the company revised its stand when
it protested to Congress against a bill
to permit a free bridge across the river
at Omaha. When advised by the com-
mission that if the revenues of the
bridge are to be considered with respect
to rates now when it is making money,

-intendent of the company.

whatever deficit might arise in the fu-
ture from its operation would then have
to be borne by the car riders, Mr. Butler
was content to let the matter drop.

Cincinnati Wages to Be
Arbitrated

By a vote of 758 to 345, members of
the Amalgamated Association turned
down the proposal for a graduated in-
crease in the pay of motormen and con-
ductors, as well as other employees, as
submitted by the Cincinnati Street Rail-
way, Cincinnati, Ohio. The question
now goes to arbitration. The employ-
ees sought an increase of 12 cents an
hour, but the proposal of the railway
offered them a contract for two years
with an increase of 1 cent an hour every
six months for a period of two years.
The motormen and conductors are now
getting 53 cents an hour and the
operators of the buses run by the
company 57 cents an hour. The propo-
sition of the company for an increase
of 4 cents an hour covering a two-year
period also applied to the bus drivers.
The arbitration of the problem will be
conducted by three men, one from each
of the respective factions, and a third
chosen by the two representatives.

Strike in Indianapolis on Wane

Members of the citizens’ committee,
seeking to aid in the settlement of the
Indianapolis strike, met on the after-
noon of July 15 with officials of the
Indianapolis Street Railway. The con-
ference lasted almost the entire after-
noon, but it failed to bring about any
definite results. The committee said it
was interested only in restoring service
and in seeing that fair play was re-
ceived all around.

Members of the committee were in-
formed by officials of the company that
service had been restored. It was pointed
out that the company was now fewer
than 25 men short of the 40 per cent
who quit work more than a week ago.
In reference to the method of settling
disputes between company and men,
officials of the company cited the com-
mittee a contract with the men, ap-.
proved both by Judge Anderson, when
he was on the federal bench there, and
by Judge Baltzell, present federal
judge, in which 4t is specified that dis-
putes be taken up first with the super-
If no
satisfactory settlement can be made,
then the matter is referred to the
president of the company, and in event
of failure of settlement the men have
recourse to the Indiana Public Service
Commission. Officials of the company
pointed out that in the present instance
the men listened to the advice of or-
ganizers and “kicked over the traces,”
leaving the company entirely unpro-
tected. Officials of the ecompany signi-
fied they would not discharge men hired
recently and take back strikers.

Officials of the company report that
during the peak load hours morning and
evening little difficulty is being experi-
enced in handling the crowds. Most
merchants report business good and the
downtown shoppers show no lack of
buying power. As for the general pub-
lic, it appears to be indifferent.
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Relief from Paving Asked—
Passengers Off in Seattle

Demand that the Seattle Municipal .

Railway be relieved of paving or plank-
* ing between car tracks and that the cost
be assessed against the abutting prop-
erty was voiced at a recent meeting of
the utilities committee of the City Coun-
cil by D. W. Henderson, superintendent
of railways.

A petition from a West Seattle Im-
provement Club for repaving with
planks between car tracks on California
Avenue cansed Councilman Ralph D.
Nichols to declare that the “time has
arrived when these commnnities which
are asking the municipal system to
spend its money in improving the
streets in their districts should be given
to understand that they must support
the street cars.”

Mr. Henderson declared that privately
owned traction lines all over the coun-
try are being relieved of the burden of
paying for paving.

According to William Pitt Trimble,
chairman of the rapid transit committee
of the City Planning Commission, aver-
age daily passenger traffic over the
‘municipal traction lines has decreased
steadily during the first six months of
1926 over the figure for the correspond-
ing period of last year.

The Trimble committee submitted
fignres to show that 47,094,051 pas-
'sengers were carried on the municipal
lines in the first six months of 1924;
-46,113,640 in the corresponding period
of 1925, and 45,050,004 in the first six
‘months of 1926, a loss averaging about
1,000,000 passengers during each suc-
«ceeding six-month period.

P.R.T. Band Wins Cup
at Festival

The Co-operative Welfare Band of
the Philadelphia Rapid Transit Com-
‘pany, Philadelphia, Pa., won first place
in the band competition held on June
24, in connection with the mnsical fes-
‘tival at the Municipal Stadium. The
110-piece band was declared the winner
in the senior band event in competition
‘with thirteen other bands. In the drum
and trnmpet corps event the company
-also won first place in a field of six.
"'The first prizes awarded to the Phila-
delphia Rapid Transit Company are
two silver loving cups, the formal pres-
.entation of which will be made at the
.company’s picnic on Ang. 31.

Curbed Parkway for St. Louis
Railway Cars

The Board of Public Service of St.
Lonis, Mo., on June 25 approved the
plan for a curbed parkway for street
cars in the center of Olive Street when
that thoroughfare is widened between
Twelfth Bonlevard and Channing Ave-
nne. The board acted, on the recom-
mendation of Director of Streets and
Sewers Brooks, who submitted an ex-
tensive statement ontlining the advan-
tages of the plan for segregation of
street car and other vehicular traffic
on the street, which is the city's chief
east and west highway.

Under the plan approved by the board

when Olive Street is widened from 60
ft. to 100 ft. there will be a 23-ft.
nentral zone in the center for street
cars, with two 263i-ft. roadways for
other vehicles and 12-ft. sidewalks for
pedestrians. He said it wonld speed
np street car traffic and reduce con-
siderably the danger of accidents.
Safety islands will be installed for
street car riders and stops will be made
only every three blocks from Grand
Boulevard to the down-town district.
The Olive Street cars, which now aver-
age 9 m.p.h, can increase their speed

rsafely to 15 m.p.h.

Conference on Segregation Issue
Called at Albany

Chairman William A. Prendergast of
the Public Service Commission has
called a conference for July 20 at the
office of the commission in Albany in
the matter of the petition of the United
Traction Company for increased fare
in Albany, Troy, Rensselaer, Cohoes and
other communities. The conference will
be for the purpose of hearing argu-
ments on the applications of the in-
terested communities that for the pnr-
pose of the present rate proceedings
the property of the company be segre-
cated.

Wage Arbitration in
East St. Louis Closed

Testimony was closed on July 9 be-
fore the board of arbitration named to
decide whether the motormen and con-
ductors of the East St. Louis & Snbur-
ban Railway, East St. Louis, Ill., are
entitled to increased wages. The men
desire an increase of 10 cents an hour
approximately from the present scale.
The arbitration board is composed of
C. E. Smith and B. F. Thomas, St. Lonis
engineers, representing the company;
W. L. Perry and J. R. McMurdo, repre-
senting the men, and Frank M. Slater,
St. Louis attorney, as chairman. Deci-
sion in the case has been reserved.

Amortization Versus
Improvements in Buffalo

Commissioner Frank C. Perkins of
the department of public affairs in the
Buffalo, N. Y., City Council has asked
the city law department for an opinion
on the legality of a sinking fund of
$2,940,990 set aside by the International
Railway in 1925 for amortization of in-
tangible capital, especially in view of
the fact that Bernard J. Yungbluth,
president of the railway, says the com-
pany is without funds to make improve-
ments to its tracks as ordered by the
Public Service Commission. Commis-
sioner Perkins in his appeal to the city
law department recommended that the
Pnblic Service Commission direct the
company to keep its property in safe
operating condition. The International
Railway is guestioning the anthority of

_the Public Service Commission, which

recently ordered it to make repairs to
its tracks. Mitten Management, Inc.,
which operates the Buffaloe traction
system, is taking the matter before the
courts.

Knights Templar Parade Handled
Well in Springfield

Many compliments have been re-
ceived by the management of the
Springfield Street Railway, Springfield,
Mass., on the successful manner in
which it handled the crowds gathered
there June 24 for the Knights Templar
parade, in which some 10,000 persons
were in line. This was the biggest
undertaking of its kind ever tackled by
the company of that ecity.

Two distinet problems were involved
in handling the crowds. One was to
keep the regular traffic moving through-
out the entire system with the excep-
tion of portions of Main and Dwight
Streets and certain side streets, where
traffic was suspended for two hours .
and fifteen minutes. The operations in-
volved the transport of thousands into
the business district to witness the
spectacle. The other problem was to
provide prompt and efficient service at
the point where the marchers broke
ranks to board special cars for the
Eastern States Exposition grounds in
West Springfield. There were 70 of
these specials, and by a plan carefully
worked out in advance 40 of these cars
left the carhouse at 11:20 o’clock, or
40 minntes ahead of the time the parade
was due to start, and the rest at 12:15,
just after the procession had got under
way.

Many- cars not chartered were run as
extras for the accommodation of those
who did not go over in the main body
and also for returning crowds. General
traffic on the system was handled by
turning cars back over their regular
lines from points near the line of
march, leaving the parade route clear
for the occasion. The police gave effi-
cient co-operation.

Toledo Ordinance Issue
to Be Rushed

Speed in the preparation of an ordi-
nance embodying changes in the Milner
franchise governing the operations of
the Community Traction Company, To-
ledo, Ohio, is being demanded by Mayor
Fred J. Mery. The document may be
ready to submit to City Council at its
meeting on July 26. The Mayor has
assurance from Law Director Frank M.
Dotson that he will devote his entire
time in the interval to work on the
franchise ordinance. If an early agree-
ment is reached there is a possibility
that the matter may be snbmitted to
voters at the regular November elec-
tions.

Henry L. Doherty, representing the
holding company owning most of the
Community Traction Company seenri-
ties, has informed the Mayor that he
will favor a plan worked out along the
suggestions of Prof. H. E. Riggs, who
made the transit survey last summer,

A recent questionnaire of the Cham-
ber of Commerce shows that many busi-
ness leaders are anxious to arrive at
an early solution of the transit prob-
'em. This indicates that the modifica-
tions of the present plan to obtain
better railway and bus service co-ordi-
nated under one management will
probably have plenty of support from
the business interests.
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Rapid Transit and North Shore
Trainmen Denied Wage Increase

The demands of approximately 4,500
trainmen of the Chicago Rapid Transit
Company for a wage increase of 5 cents
an hour and other concessions were
rejected on July 12 at a conference be-
tween nnion leaders and officials of the
company. Instead, a counter-proposal
of a decrease of 5 cents an hour and
no overtime until after a ten-hour day
was bronght forward by the company.

If the company shounld grant the in-
creases asked—and it is without funds
to do so—$700,000 wonld be added to its
annual payroll, B. J. Fallon, vice-presi-
dent, told the workers’ committee. The
employees are seeking restoration of
the 1922 peak scale, which was reduced
by 10 cents in 1923. Since that date
they have regained 5 cents an honr. At
the present time motormen are receiv-
ing 77 cents an hour, conductors 72
cents and guards 70 cents. The wage
agreement expired on June 1.

The company’s reply will be sub-
mitted to the union officials at once.
Arbitration will probably follow. Both
sides say there is no immediate pros-
pect of a recurrence of the five-day
strike in August, 1922.

Trainmen of the Chicago Surface
Lines, who are endeavoring to obtain
similar wage increases, are expected to
be strongly influenced by the outcome
of the negotiations between the ele-
vated men and their employers.

In referring to the short life of the
present franchises, Guy O. Richardson,
vice-president of the Surface Lines, an-
nounced on July 13 to representatives
of the 5,000 shopmen employed by the
company that their demands for an
average increase of $1 a day after the
union contracts expire next month
could not be granted.

Trainmen of the Chicago, North
Shore & Milwaukee Railroad have also
demanded that their wages be increased
from 76 cents to 82 cents an hour. The
company, on the other hand, proposes
a reduction to 73 cents an hour and the
shortening of the present nine-honr
working day to eight hours.

Discussion of New York State
Fare Continued

The hearing on the petition of the
New York’State Railways to charge a
10-cent cash fare or three tickets for
25 cents on its Oneida-Kenwood line
has been closed before the Public Serv-
ice Commission. According to evidence
submitted by the company there have
been operating deficits for the past
three years ranging from $8,065 in
1923 to $28,836 in 1925.

Based on the proposed increase in
cash and ticket fare, the company’s
witness figured an increase in revenne
of $13,359 in 1926, due to the increased
fare, if allowed. This estimate is based
on a 2 per cent decrease in the riding
and 20 per cent of the riders paying a
cash fare and 80 per cent buying tickets.

The hearing before the commission
on .the petition of the New York State
Railways to charge a 10-cent fare with
three tickets for 25 cents in the city of
R_ome was postponed until July 27 to
give the city an opportunity to examine

the exhibits and the evidence submitted.

The company claimed operating def-
icits of $10,632 in 1920, $23,967 in
1921, $13,431 in 1922, $4,235 in 1923,
$10,498 in 1924 and $6,914 in 1925 under
the present 7-cent fare.

Based on the revenne passengers car-
ried in 1925 and the proposed increase,
if granted, the company estimated an
increased revenue of $19,069 in 1926.

Wage Increase Asked by
Cincinnati Men

An increase in pay of 12 cents an
hour is requested by members of the
Amalgamated Association, who are en-
deavoring to negotiate a new contract
with the Cincinnati Street Railway,
Cincinnati, Ohio. The present wage
agreement, made two years ago, ex-
pired on Juone 30. Motormen and
conductors now are paid 53 cents an
hour. In view of the fact that no
new agreement has been reached, it is
likely that the question will go to
arbitration. The new demands ecall
for 60 cents an hour for the first three
months, 63 cents for the next nine
months and 65 cents thereafter. Shop-
men, greasers, power honses and car-
house employees also are asking for
increases.

Analysis of Causes of Delayé
in Milwaukee

Congestion of streets is the outstand-
ing and predominating cause of inter-
ruptions and delays in electric railway
service, according to a compilation
made by the Railroad Commission of
Wisconsin.

Of the total of 8,886 causes of delay
in one month in Milwaunkee, 5,370 are
attribunted to interference with the
movement of cars occasioned by street
congestion.

_A table listing the canses of delay
follows:

Per Cent

Causes Number of Tatal
1. Street congestion 5370 80.5
2. Operating conditions 840 9.5
3. Rolllng stock 638 7.2
4. Ejectric dlstributlon 456 5.1
6. Accldents 307 3.5
6. Weather conditlons 267 3.0
7. Steam railroad crossings 221 2.5
8. City equlpment 195 2.2
9. Brldges 159 1.8
10. Trainmen 133 1.5
11, Way and structures 88 1.0
Cause not given 212 2.4

The items included in the above

column of ‘“causes” are in general as

follows:

1. Street congestlon—This consists of de-
lays due vo street traffic, both vehicular
and pedestrian, Interfering wlth the move-
ment of the cars; cars held by other cars
ahead; regulatlon of traffic by officers or
light signals; and accldents not Involving
Street cars.

2. Operating condltions—Thls consists of
time required to load passengers; heavy
loading ; waltlng for passengers transfer-
ring from other cars or those not ready
to board; fallure of passengers to step
away from the loading door after paylng
fare; slowness of passengers In payilng
fare; lapse of time after passengers are
loaded before conductor slgnals motorman
to proceed; lapse of time after receipt of
slgnal before car starts. .

3. Rolllng stock—Car trouble and car
changes.

4. Electrlc distribution—Power off; low
voltage ; wire down; phones and signais in
bad order.

5. Accldents—Those accidents involving
street cars, such as derallments.
Weather condiltions — Raln;
sleet; fog: bad rall; snow sweepers.
Steam rallroad crossings — Delays
caused by tralns or crossing gates held
down for tralns.
8. Clty equlpment—TF'ires;
tus; patrol wagon; ambulance.
9. Bridges—Openlng at such tlmes as to

delay cars.
10. Trainmen—Due to use of students,

pulling out late; late relleving; calls of
nature ; tendlng stoves; getting sand; late
from previous trip.

11. Way and
switch trouble ;
track.

900 Turns a Day Saved.—The Board
of Public Utilities has sanctioned the
rerouting of a number of lines of the
Los Angeles Railway that will mate-
rially affect the entire system. Ap-
proximately 900 car turns a day will be
eliminated from the congested district.
In addition, considerable mileage is
saved.

Receiver of Company Honored.—Col.
Albert T. Perkins, general manager
for Receiver Rolla Wells of the United
Railways, St. Lonis, Mo., has been
named chairman of the committee on
military and naval affairs of the Greater
St. Lonis Exposition to be given by the
St. Louis Chamber of Commerce in
Forest Park next September. With the
co-operation of the War Department
assured by Secretary of War Dwight
Dayvis, Colonel Perkins and his commit~
tee have made tentative plans to pre-
sent the greatest military tournament
every arranged in conjunction with a
non-military affair.

Fewer Stops to Expedite Travel.—
The City Council of Macon, Ga., re-
cently approved an agreement entered
into by a committee of Conncil and the
Macon Railway & Light Company to
eliminate a number of railway stops on
the system. This was done with a view
to speeding up traffic and reducing
dangers from antomobile accidents. The
move is in line with the police commit-
tee’s efforts to improve traffic condi-
tions throughout the city generally.

Through Service Between Washing-
ton and Annapolis.—The Washington,
Baltimore & Annapolis Electric Rail-
road, with headquarters in Baltimore,
Md., has started a throungh service be-
tween Washington and Annapolis, elim-
inating the necessity of changing cars.
Trains leave West Street station, An-
napolis, at 6.50 and 7.20 a.m. daily,
except Sundays, and leave Twelfth
Street and New York Avenue, Wash-
ington, at 4 and 5 p.m. daily, except
Saturdays and Sundays.

Parades Banned.—In accordance with
an order of City Manager Sherrill of
Cincinnati, Ohio, street parades are
banned in the congested districts of
Cincinnati except for those of a strictly
civic nature. The order will eliminate
all organization parades, whether reli-
gious, political or fraternal. In the opin-
ion of the Police Department this regu-
lation has become necessary because of
the tremendous congestion and the in-
terference with business that accom-
pany such parades.

Snow ;

fire appara-

structures — Trackwork ;
utllity cars; temporary

\
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Legislative Study of Bus Question
in Massachusetts

Massachusetts has settled the status
of its bus business for the present. In
other words, things will probably go on
as they are for another year. The
law covering common carriers, however,
as it stands and as it operates today
is not wholly satisfactory. The fanlts
in it are to be studied and recommenda-
tions made to the next Legislature.

All the individuals and corporations
undertaking to provide coach services
in the state have had hearings before
the various public tribunals and have
obtained their licenses, permits and
certificates and they are now operating
under a law which has been tested in
court and upheld in several court deci-
sions, and they are following rules and
regulations carefully prepared and
adopted by the Department of Public
Utilities. By this long process they
have qualified as legalized carriers.

There are today 116 such individnals
and corporations owning bus certificates
in Massachusetts, and they operate
over about 250 definitely established
routes, for which they hold licenses
from the city and town anthorities.

The process for all of them was to

" secure a license from the city or town
anthorities, a permit from the highway
division of the State Department of
Public Works to use the streets, and
finally a certificate of public conven-
ience and necessity from the Depart-
ment of Public Utilities, to whose offi-
cially promulgated rules and regula-
tions they must conform in the matter
of equipment and service.

. In issuing certificates of public con-
venience and necessity to these 116
firms and individuals the Department
of Public Utilities has sought to pro-
tect existing transportation lines
against needless and ruinous competi-
tion. Routes have been approved and
business rights have been defined in
each individual license with due regard
for the effect upon the other transporta-
tion service in the community, in so far
as the public tribunals have been free
to act. There are a few cases where
the Department of Public Utilities prob-
ably would not issue any certificates on
the basis of the present merits of the
situation, but the concerns were oper-
ating a year before the new law went
into effect and that gave them prima
facie evidence of public convenience and
necessity and the required certificate
could not be denied. In cases where

_motor coach certificates have been is-
sued to the railroads and to electric
railways the Department of Pablic
Utilities has sought to co-ordinate the
service, so that bus service meets the
train schedules, and it has ordered the
maintenance of through fares, making
bus tickets valid on trains.

In cases where electric railway and
the bus lines were operating on some-
what the same schedule in the same
territory, the bus perhaps starting just

a little before the trolley and sniping
the passengers, the Department of Pub-
lic Utilities has ordered a spread in the
schedunles so that the half-hour service
of one of the agencies would supple-
ment the half-hour service of the other.
In one instance where a corporation
was operating on an early license is-
sued to an individual, as was,_ the case
between Orient Heights and Revere
Beach, the department required the
filing of a new petition.

Highway Commissioner’s Ruling
Hits Columbia Jitneys

Samuel MecGowan, chief highway
commissioner of South Carolina, has is-
sued a memorandum to the superin-
tendent of motor transportation to the
effect that new applicants for class “C”
licenses, to which belong the 10-cent
jitneys, file with the highway depart-
ment a liability bond in the sum of $250
and that all certificates revoked by fail-
ure to file bond on June 17 will remain
revoked for the rest of this year. It is
stated that only fourteen of the 143
jitneys now operating in Columbia and
its suburbs abided by the requirement
to file bond on June 17, so approxi-
mately 130 are outlawed.

This order, it is believed, will serve to
simplify greatly the transportation
problem in Columbia. Heretofore the
10-cent jitneys have been operating
over the city, offering a sharp competi-
tion to both the bus lines and the rail-
way system. They were for the most
part under no bond and passengers rode
in them at their own risk, yet because
they carried passengers at the same
rate as street cars and buses and car-
ried them direct to their doors jitneys
have been heavily patronized. The
buses now operate on practically all of
the principal streets and issue transfers
to the three street car lines which are
still operating, all other street ecar
lines having been discontinued because
of falling revenue.

It is said that the jitney union has
engaged the services of an attorney to
oppose the order of the highway com-
missioner on the ground that the com-
missioner has no anthority to bond cars
operating within the city limits of
Columbia. -

The buses operated by the Carolina
Transit Company are bonded to the ex-
tent of $11,000 each, according to state
highway department officials.

The manager of the Carolina Transit
Corporation, Chester Hawkins, is quoted
as having said that unless something
were done to prevent the 10-cent jitneys
from picking up passengers he wounld
have to abandon operations. Action of
this kind on the part of the bus com-
pany would leave Columbia, the capital
of the state, without transportation
facilities. The street cars were allowed
to discontinue operations on all but
three lines when they reported steady
losses because of the failure of the
people to ride the trolleys.

Buses Proposed for Lincoln

The Lincoln Traction Company, Lin-
coln, Neb. has the backing of the City
Council in an application made to the
State Railway Commission for author-
ity to abandon certain suburban track-
age and substitute bus service. The
buses will operate from the business
center to the state penitentiary and
state hospital for the insane to the
south and southwest at the same fare,
10 cents cash and four tickets for 30
cents, with transfers, as charged on the
street car. This is the beginning of a
development of bus service co-ordinated
with railway service for the city.

At the hearing C. N. Chubb, one
of the officers of the United Light &
Power Company, which owns the trae-
tion company, told the commission that
his company’s experience had convinced
him that railways in cities of less than
100,000 popnlation were doomed unless
a profitable method of combined bus
and ecar service were worked out and
unless the companies were relieved of
paying for paving between the rails
and adjacent to them, together with oc-
cupation taxes, Decision was reserved.

Application Before Commission
for Bus Rights in Hornell

A hearing was held before the Public
Service Commission on June 24 on the
application of Raymond E. Page to
operate bus lines in the city of Hornell
and to the village of Canisteo, Steuben
County. Service would also be offered
to the village of North Hornell. At the
present time transportation service in
this territory is furnished by the Hor-
nell Traction Company. Proof pre-
sented at the hearing showed that the
trolley lines would be discontinued July
15, when the property of the traction
company is to be sold under mortgage
foreclosure. It appears that the com-
pany has defaulted in payment of its
bonds and further operation of the rail-
road has become unprofitable. Consent
to the operation of the new bus lines
has been granted by the Common Coun-
cil at Hornell.

Mr. Page, the bus applicant, was for-
merly receiver of the Hornell Traction
Company. He has been identified with
that property for some time.

Temporary Order Against Bus
Permits in Omaha

The City Council of Omaha, Neb., has
been temporarily restrained from issu-
ing permits to bus lines to carry pas-
sengers within the city limits in com-
petition with the Omaha & Conncil
Bluffs Street Railway. The plaintiff
in this case was the Guarantee Trust
Company, New York City, representing
the bondholders. That company raised
the question of an exclusive franchise as
the principal bar. The State Supreme
Court recently freed the hands of the
Council, tied by previous injunctions
obtained by the railway on the ground
that the permits the Council proposed
to issue were legally franchises and
that a vote of the people was necessary.
The Supreme Court held that the
grants did not partake of the irrevo-
cable nature of franchises.
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Financial and Corporate

Separation of Alton Properties
Effected

Four new companies have been formed
by the North American Company to
take over and operate various parts of
the properties of the Alton, Granite &
St. Louis Traction Company and the
Alton Gas & Electric Company, recently
purchased at foreclosure sale by repre-
sentatives of the North American Com-
pany for $1,965,000. The North Ameri-
can Company owned all of the common
stock and about 90 per cent of the bonds
of the two companies prior to the sale,
which was ordered by the federal court
at Danville. The new companies,
formed so that the various properties
could be split up into unified and com-
pact businesses, are the St. Louis &
Alton Railway, which will operate the
interurban lines between St. Louis, Mo.,
and Alton, Ill.; the Alton Railway,
which takes over the city lines in Alton,
Ill.; the Alton Gas Company and the
Alton Light & Power Company. George
K. Miltenberger has been named presi-
dent of each company.

The arrangement of having the inter-
urban and city. electric railways, gas
system and electric light and power
services together under one manage-
ment, with all of them hampered in
financial and other operations by the
laws designed to govern any one of
them, proved awkward, uneconomical
and inconvenient. This opinion was ex-
pressed by Louis H. Egan, president of
the Union Electric Light & Power Com-
pany of St. Louis, representative of the
North American Company in that
district.

The bonds of the Alton, Granite & St.
Louis Traction Company had paid no
interest from 1920 and on Aug. 6 of
that year a petition for a receiver was
filed with the United States District
Court. On Aug. 11, 1920, receivers were .
appointed. The Alton Gas & Electric
Company went into receivership on
Dec. 31, 1925,

Baltimore Easements Must
Be Valued

The Maryland Court of Appeals re-
cently handed down an opinion in the
valuation case of the United Railways
& Electric Company, Baltimore, Md.,
under which the Maryland Public Serv-
ice Commission will have to hold a new
hearing in the case for the purpose of
placing a value on the easements. The
case was taken to the Court of Appeals
by Clarence W. Miles, formerly people’s
counsel, who sought to have stricken
out the $7,000,000 allowed by the com-
mission for easements and upheld by
the lower courts. The total valuation
on the property as fixed by the com-
mission was $77,000,000, including the
$7,000,000 for easements.

The Court of Appeals neither affirmed
nor reversed the decision of the com-
mission or the lower court, but the action
pleased the officials of the United. The

highest court of the state took the
stand that the company should be al-
lowed a valuation for easements, but
this should not be allowed as easements
but as interest in real estate.

In a statement issued by the United
following the action of the court it was
stated that the company naturally was
gratified that the opinion upheld its
contention that easements were prop-
erty, like any othér property, and the
company was entitled to include them
in its valuation. The company also
stated it contemplated no increase in

fare, “preferring to work things out on

the present fare as long as possible.”
The commission does not expect to
conduct the rehearing until the fall.

$1,060,000 South Shore
Equipment Trust Issue Offered

Equipment trust gold certificates,
Series A, of the Chicago, South Shore
& Sonth Bend Railroad, South Bend,
Ind., to the amount of $1,060,000 are
being offered for subscription by
Halsey, Stuart & Company, New York.
They are dated July 1, 1926, and are
due serially over a period of ten years.
They are in the denomination of $1,000
except those due July 1, 1931, and 1936,
which are in the denomination of
$1,000, $500 and $100. So significant
is the offering, regarded from the
standpoint of those interested in ob-
ligations of this kind, that the matu-
rities and prices quoted by the bankers
have been reproduced in the accom-
panying table. 2

The certificates will be issued by the
trustee and will represent about 80 per
cent of the actual cost of néw equip-
ment, consisting of ten three-compart-
ment baggage, smoker and passenger
motor cars, fifteen two-compartment
smoker and passenger motor cars, fonr
80-ton electric locomotives, two dining
cars and two parlor observation cars.

In the opinion of counsel, upon the
delivery of the eqnipment to the rail-
road full title to the equipment will
be vested in the trustee for the benefit
of the certificate holder. The lease will
be assigned to the trustee and will pro-
vide for rentals to pay the certificates
and dividend warrants as they come
due. Under the terms of the lease the
railroad will covenant to maintain
and keep the equipment in good order
and repair, to replace any of said
equipment that may be worn out, lost
or destroyed, and to insure the equip-
ment against loss or damage by fire
to an amount of not less than the bal-

ance of the certificates unpaid and
outstanding. .

The Chicago, South Shore & South
Bend Railroad owns and operates the
high-speed electric railroad, 69 miles
in length, extending from South Bend,
Ind., westward to the Indiana-Illi-
nois state line. The outstanding com-
mon stock is owned or controlled by the
Midland Utilities Company.

Sales of W., B &-A. Bonds Attract
Attention

Bonds of the Washington, Baltimore
& Annapolis Electric Railroad, Balti-
more, Md., 5 per cent issue of 1941,
were dealt in heavily again on July 13
on the Baltimore Exchange, one block
of $50,000 changing hands. Total
transactions amounted to $105,000, all
at 643 to 643.

This quotation has ruled for several
days, despite the fact that sales during
the last few days have amounted to
more than $250,000, face value. Prac-
tically all the bonds offered have been
bought by one house,

The liquidation is said to have been
for account of interests compelled to
dispose of their holdings. Despite the
large amounts of the issue coming on
the market the liquidation has failed to
break the price under 64%. This has
caused more or less comment and has
resulted in a revival of the stories of
a closer affiliation of local utility in-
terests with the affairs of the company.

Short Hudson Valley Line
Abandoned

The Hudson Valley Railway, Glens
Falls, N. Y., has abandoned its Geysers,
Belt and Kaydeross lines as well as the
Mechaniesville-Ballston line, 13.67 miles
long. Permission for the abandonment
was given by the Public Service Com-
mission. The evidence showed that the
revenue from ‘these lines had been
steadily decreasing since 1922, and that
the operation had resulted in a deficit
since 1923. In connection with this
abandonment trouble arose with the
United Transportation Company (the
Albany-Pittsfield Bus Company), which
received a certificate under which it
operated from Troy to Mechanicsville
and Saratoga. After the abandonment
by the Hudson Valley this company
started operating from the city line of
Mechanicsville to Saratoga Springs.
The railway obtained an injunction re-
straining the United Transportation
Company from operating in Mechanics-
ville in competition with it. The mat-
ter has been argued before Supreme
Court Justice Christopher J. Heffernan,
who has reserved decision. Another in-
cident in this case occurred on July 6,
when the Public Service Commission

MATURITIES AND PRICES OF CHICAGO, SOUTH SHORE &
SOUTH BEND RAILROAD

(Accumulated dividend to be added In each case)

Annual

Amount  Dividend Maturity Price Yield
$106,000 439% July 1, 1927 99.76 41%
106,000 434% July 1, 1928 99.06 5%
106,000 5% July 1, 1929 99.66 53%
+ 106,000 5% July 1, 1930 99.11 5%%
106,000 5% July 1, 1931 98.37 5§%

Annual

Amount  Dlvidend Maturity Price Yield
$106,000 53% July 1, 1932 100.00 53%
106,000 53% July 1, 1933 9858 51%
106,000 53% July 1, 1934 98.42 5%%
106,000 53% July 1, 1935 98.26 53%
106,000 65%% July 1, 1936 98.12 531%
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held that granting certificates for the
operation of bus lines by Peter Palmer
between Mechanicsville and Saratoga
Springs and by Anthony Verno, An-
thony and Michael Zappone between
Mechanicsville and Saratoga Springs,
by way of Ballston, did not appear to
be a public necessity in view of the
service which is now being afforded by
established service.

Balance in Porto Rico $103,432

The net income of the Porto Rico
Railways, which controls the Porto
Rico Railway, Light & Power Company,
San Juan, P. R., for the year ended
Dec. 31, 1926, amounted to $371,710,
after providing for depreciation. In-
come derived from other sources,
$12,250, made the total net income
$383,961. This fact was contained in
the report of the directors at the
nineteenth annual meeting of the share-
holders. After many appropriations

CONSOLIDATED STATEMENT OF PROFIT
AND LOSS OF THE PORTO RICO
RAILWAYS, LTD.

(For year ended Dec. 31, 1925)

Net profit from operstion for yesar after
roviding for depreciation............. $371,710
Add: Net income from other sources... ... 12,250

$383,%61
Less: Interest on bonds—

First mortgage bonds........ $1i3,045
Refunding mortgage bonds.. . 64,483
$177,529
Office site reserve.............. y
Income tax rescrve............ .
210,529
$173,432
Deduct: Dividend on preferred stock...... 70,000
$103,432
Add: Balance st credit Dec. 31, 1924..... 691,494
Combined surplus carried forward...... $794,926

STATISTICAL STATEMENT OF THE PORTO
RICO RAILWAYS, LTD.

1925 1924 1923 1922

Expenses per

cent of

earnings.. 64.83 60.54 67,27 61,15
Passengers

earried.... 2,611,748 3,935,713 5,103,186 6,069,237
Passenger

car-miles. 891,708 1,092,260 1,164,838 1,183,693
Passenger

esrnings per

car-mile.. 14.47 17.96 21.92 26.68

had been made, including interest on
mortgage bonds, office site reserve and
income tax, there remained a profit of
$173,432, out of which has been paid
$70,000 dividend on the preferred stock
for the year. The balance of $103,432
has been added to surplus account,
which was carried forward at $794,926.

The accompanying statement shows
the consolidated account of profit and
loss for the year ended Dec. 31, 1925,
with some statistical data for 1925 and
the three preceding years.

Interstate Company Gets
Attleboro Branch Railroad

The Interstate Street Railway has
bought the franchise and property of
the Attleboro Branch Railroad, Attle-
boro, Mass., and the transaction has
been approved by the Massachusetts
Department of Public Utilities. The

financing that is involved has the de-
partment’s approval in the following
order:

Ordered, that the commilssloners of the
Department of Publlec Utilities hereby ap-
prove as reasonable and proper and for a
lawful purpose the Issue by the Interstate
Street Rallway, In conformity with all the
requirements of law relating thereto, of
bonds to an amount not exceeding the par
value of $150,000, said bonds to be dated
April 1, 1926, and to be payable April 1,
1951, to be known as 6 per cent sinking
fund gold bonds and to bear interest at
the rate of 6 per cent per annum, and to be
equally secured by a first mortgage upon
all of the company’s franchise and property,
such bonds or the proceeds thereof to be
used solely for the payment and cancella-
tion of $50,000 car trust notes of the com-
rany now ontstanding and $100,000 In pay-
ment for the property and franchises of
the Attleboro Branch Raliroad and for no
other purpose. >

o
The Interstate company, the purchas-
ing company, operates an electric rail-
way in Plainville, Seekonk, North Attle-
boro and Attleboro. |

Rumors and More Rumors of
Impending Deals

Charles S. Hand, writing in the New
York American, says the Brooklyn-
Manhattan Transit Corporation in the
last year or so has purchased 100,000
of the Interborough’s 350,000 shares of
stock and that Thomas L. Chadbourne,
dominant figure in the B.-M. T., is
credited with holding 60,000 shares,
while the remaining 40,000 are in the
name of Gerhard M. Dahl, chairman of
the B.-M. T., and his lieutenants. He
says that William F. Kenny, business
associate of the Bradys and intimate
friend of Governor Smith, is reported to
have control of the Third Avenue Rail-
way. According to Mr. Hand, a new
traction merger is in prospect welding
subway and important surface lines
into a unified system. Similar stories,
not quite so definite, have appeared in
other papers, notably one in the Brook-
lyn Standard Union.

In commenting on the latest rumor,
J. L. Quackenbush, for the Interbor-
ough, said:

I do not know whether Gerhard M. Dahl
and Thomas L. Chadbourne and thelr asso-
ciates have pnrchased 100,000 shares of
Interborough Rapid Transit stock.

The last time 1 looked at the stock list
of the Interborough the names of Dahl and
Chadbourne did not appear, but of course
thelr holdings conld be obscured under the
names of brokers.

The company Is keeping the fare ques-
tlon out of this strike. We have not asked
for an increased fare since a year ago last
March, when we presented a memorial to
the Legislature. The fare question may
be taken up In connection with the $22,000,-
000 platform extension program.

Seeks to Abandon Six-Mile Line.—
The Northern Ohio Power & Light
Company, Akron, Ohio, is seeking aban-
donment of its East Greenville line,
operating out of Massillon. This line
covers a distance of approximately 6
miles.

Steam Line Negotiating for Electric
Railway.—Representatives of the Mis-
souri Pacific are negotiating for the
purchase of the Murphysboro & South-
ern Illinois Electric Railway, which
operates between Murphysboro and
Carbondale, 111

Short Abandonment Rights Sought.
—The Utah Light & Traction Company,
Salt Lake City, Utah, applied for per-
mission to abandon a part of its Third
East Street line. The company also

desired to remove the tracks. It is
urged that economy in operation of the
traction system rqq}lires this change.

Line No Longer ‘Necessary.—The
Buffalo & Erie Railway petitioned the
Public Service Commission on July 9
for authority to abandon that portion
of its line in Lackawanna, N. Y., on
Ridge Road between South Park
Avenue and Abbott Road. The com-
pany alleges that this part of its line
has been operated at great loss and is
no longer necessary dfor successful
operation of the road or for the con-
venience of the publie.

Permission to Sell ‘'Is Songht.—Au-
thority to abandon and sell as salvage
the property of the Lebanon-Thortown
Traction Company, Lebanon, Ind., was
requested in a petition filed July 6 by
the company before the Public Service
Commission of Indiana. It set out that
the line, 10 miles in length, is losing
money, that it owes large sums for elec-
tric eurrent and other bills it is unable
to pay and that it cannot keep the road
in repair. Permission is requested to
sell the road at the best salvage prices
obtainable. ’

Increase in Net Income.—The net in-
come of the United  Railways & Elec-
tric Company, Baltimore, Md., was
$104,861 during May, 1926, an increase
of $26,636 over the corresponding
month of last year. The total revenue
was $1,464,456, or an increase of $30,-
734 over May, 1925. . Revenue passen-
gers, exclusive of transfer passengers,
numbered 19,778,990, an increase of
346,345 over the number carried in
May, 1925.

Earnings of . Connecticut Roads
Decline.—Earnings of electric railways
in Connecticut in 1925 were $14,726,915,
showing a decrease from the $15,586,-
454 reported a year ago. The net tax
to be paid is $435,838.. The business of
the Connecticut Company forms the
major part of these- figures, the gross
earnings for the year being $13,794,645
and the amount of taxX $408,155. Earn-
ings of other companies and the tax
assessed against each follow: Bristol
& Plainville Electrie, $189,514, tax,
$5,574; Danbury & Bethel, $132,983,
tax, $3,821; Groton & Stonington, $138,-
623, tax, $4,158; Hartford & Springfield,
$155,222, tax, $4,551; New Haven &
Shore Line, $106,686, tax, $3,200;
Thompson Line of “New Haven” road
$5,817, tax, $174; New ‘York & Stam-
ford, $147,270, tax, $1,684.

Line Formerly Under Lease Is Sold.
—3Sale of the street car tracks on Col-
lege Avenue north of 46th Street to
Broad Ripple and east on 63d Street to
Broad Ripple Park, formerly owned by
the Indiana Union Traction Company,
to the Indianapolis Street Railway, In-
dianapolis, Ind., is announced. The
price. $85,477, has been approved in
the Madison Circuit Court. This stretch
of track has been under lease to the
Indianapolis Street Railway 'since the
spring of 1924, when city service to
Broad Ripple was instituted. The ex-
tension of service was made at that
time, when, under an order of the Pub-
lic Service Commission, a T-cent fare
was established to Broad Ripple with
the understanding that the Indianapolis
Street Railway would take the line over.
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al Items

M. T. Montgomery Joins
J. G. Brill

Twenty-eight years of operating ex-
perience in the electric railway indus-
try may be credited to M. T. Mont-
gomery, who has just become affiliated
with the J. G. Brill Company, Phila-
delphia, Pa. His career to date has
been a most interesting one. Beginning
as a motorman in his home town, Pitts-
burgh, he has been intimately associ-
ated with actual- operating practice in
this country, in Mexico and in Cuba.
Of course, with the advancing years
came responsibilities on an ever-ascend-
ing scale, new problems, widened hori-
zons. Among the positions held were
those of traffic manager, division super-
intendent, freight agent, manager of
railways. Now, with this background
of transportation and mechanical ex-
perience, he steps-into another phase
of the industry. =« :

Mr. Montgomery*'will handle sales in
the southeastern’’ territory, including
Virginia, North:Carolina, Sonth Caro-
lina, Georgia -and Florida, for the
Brill company. ** He- will be actively
concerned only- with the electric rail-
way sales of that concern. The wide
experience gainedk-during his years as
an operating man will doubtless prove
invaluable in the work which he now
undertakes. Mi) Montgomery will make
his headquartersrat -the ‘Brill' plant in
Philadelphia. @t - -

A. W. Robertson Heads
Philadelphia Company

Successor Named to A. W. Thompson
with Utilities gt Pittsburgh—Thirteen
Y"ears an Qﬂi‘?gr_’?‘f Companies There

Ex-Judge Jaméd H: Reed, senior vice-
president of the¢ PHiladelphia Company,
announced on Jul{*14'the election of A.
W. Robertson- as“president of the Phil-
adelphia Company and affiliated cor-
porations, effectivé'Sept. 1.  He will sue-
ceed A. W. Thompson, appointed to the
United Gas Infprovement Company.

Mr. Robertson is well qualified, both
by training:‘and* experience, to head
the utility companies serving Pitts-
burgh and ““yieinity. A resident of
Pittsburgh “for” twenty years, he has
been in close-touch with the develop-
ment of the:greater Pittsburgh district.
His experience’as ‘an execntive of the
Philadelphia Company dates back to
1913. As vice-president in charge of
public relations he has been in touch
with nearly all operations and in direct
charge of the gemeral service depart-
ment, which “maintains all relations
with domestic customers of the com-
pany, the adjustment or claims depart-
ment, the advertising department, and
relations With the public service com-
mission. ~

Andrew Wells Robertson was born in
Panama, 'N. Y., in 1880. He attended
Allegheng"College at Meadville, Pa., was
graduated in 1906 and entered the law

school of the University of Pittsburgh
in that year. He was graduated with
the degree of LL.B. in 1910 and was
admitted to the bar. After several
vears of general law practice he became
attorney for the Pittsburgh Railways
and the Duquesne Light Company.
This was in 1913. In 1918 he was made
general attorney for the Philadelphia
Company and affiliated corporations,
and in 1923 was elected vice-president
in charge of public relations, retaining
also his position as general attorney.

Mr. Robertson is a member of the
Pittsburgh Chamber of Commerce,
Pennsylvania State Chamber of Com-
merce and the following clubs: Civic
Club of Allegheny County, South Hills
Country Club, University Club, Du-
quesne Club, Phi Delta Theta Fra-
ternity.

In referring to the resignation of Mr.

A. W. Robertson

Thompson and the election of Mr.
Robertson, John J. O’Brien, president of
the Standard Gas & Electric Company,
said:

It Is a matter of keen regret to lose
Mr. Thompson as president of the Phila-
deiphla Company. Mr. Thompson hoids a
high place In the affections and regard of
the peopie of Pittsburgh, as weil as the
executives and employees of the Philadei-
phia Company, and we wish him great
success In his new work. We are glad
that there 1s within the organizatlon a man
S0 capable as 1s Mr. Robertson, whom we
can promote to the presidency wlth the full
knowledge that he possesses ali the quall-
fications necessary to fili thls jmportant
position satisfactorily, Mr. Robertson is
thoroughly famifiar with the institutions
and ideals which have made Plttsburgh the
great industriai and cultural center that
It is. His experience as vlce-president in
charge of public relations has brought hlm
in close contact with the publle, and I feei
that he 1s an excellent choice for the
presidency of the Philadelphla Company.
He and his associates can depend on the
?ong)lete co-operation of our entire organ-
zation.

Charles D. Hardin, Seymour, Ind.,
general agent of the railway depart-
ment of the Interstate Public Service
Company, Indianapolis, Ind., will
assume charge of the traffic depart-
ment of the company as acting traffic
manager. In this capacity he succeeds
to the duties previously performed by
the late Bert Weedon.

C. J. Norstrand Promoted

Long Island Electric Lines Under
Supervision of Experienced
Transportation Exponent

The new general manager of the
Jamaica Central Railways, Inc., which
has taken over the lines and operation
of the Long Island Electric Railway,
New York, N. Y., is C. J. Norstrand.
His principal experience in the trans-
portation field was gained from his
connections with steam roads, where he
filled various positions as accountant,
statistician, auditor, claim agent and
comptroller. Electric railroading also
contributed to his fund of knowledge
during the time he served as comp-
troller for the three Long Island Elec-
tric railway lines, which were under
Gen. Lincoln C. Andrews as receiver.
He held this pesition for two years,
ending March, 1926.

Mr. Norstrand’s activities, however,
have not been confined to the trans-
portation field. He has devoted his
energies to banking concerns, army
corps and shipping ventures and has
more than once cast his lot with Uncle
Sam. Such was his colorful career
when in 1908 he entered the service of
the Union Pacific at Omaha, Neb., in
the traffic department. After advanec-
ing through various positions with this
company he resigned in January, 1913,
to become assistant statistician and
later chief statistician and general ac-
countant with the El Paso & South-
western Railway, El Paso, Tex. In
November, 1915, he became affiliated
with the Chicago Great Western Rail-
road as valuation accountant. During
the next few years he served in the
United States Marine Corps. However,
some force must have been directing
h_is footsteps back into the transporta-
tion business, for in 1920 he went back
to the steam railroad field, lining up
first with the Erie Railroad and later
with the Pittsburgh, Shawmut & North-
ern Railroad. Early in 1924 he as-
sumed the duties of comptroller of the
Long Island Electric lines under Gen-
eral Andrews.

Since taking over the operation of the
Long Island Electric, now known as the
Jamaica Central, he has made traffic
surveys and is regulating the present
service to meet.the increasing demand.
He has found that much of the equip-
ment now operated is too heavy and
large for most economical service and -
his plans for future equipment are
based upon the modern couception of
efficient operation with small units at
short headways. As the funds of the
new organization would not permit buy-
ing new cars. he has leased some and
bought ten others, which he hopes will
tide the line over until the railway is in
position to provide new cars.

His staff of officers includes men
taken from General Andrews’ organi-
zation in connection with the three lines
under him as receiver. William Ross
is superintendent of maintenance and
was formerly engineer of maintenance
of way for the lines under General
Andrews. Harry Weissmann is super-
intendent of transportation and was
formerly a dispatcher for the Long
Island lines. Thomas J. Lawson is
auditor, William A. Methone is claim
agent and served in this capacity for
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twenty years with the New York &
Long Island Traction Company. The
officers of the corporation are H. Pushae
Williams, president; Park A. Rowley,
treasurer, and C. J. Norstrand, secre-
tary. i
Mr. Norstrand was born in 1883. He
was educated in private schools and
the ‘Gymnase and the University of
Christiania, Norway, and was gradu-
ated in 1903 with the degree of B. A.
In 1904"he 'entered the service of the
Bergen Credit Bank in its foreign de-
partnient and later spent two months
in banking ‘honses in London, Paris and
Amsterdam. Early in 1904 he took a
position with a shipping concern and a
short time later he enlisted in the U. S.
Marine Corps and was honorably dis-
charged in 1908 with rank of sergeant.

Messrs. Chilton and Sargis
Advanced in Syracuse

Appointment of W. H. Chilton, divi-
sion superintendent, and M. J. Sargis,
supervisor of schedules, as assistant
superintendents of transportation of the
New York State Railways, Syracuse
lines, has been announced by E. K.
Miles, superintendent, effective at once.
The appointments are part of a reor-
ganization of the operating depart-
ments made necessary by the death of
John E. Duffy, veteran general super-
intendent.

Mr. Sargis began his service with the
company as a clerk in 1906 and Mr,
Chilton as a conductor in 1905. Under
the new plan Mr. Sargis will continue
in charge of schedules and Mr. Chilton
will supervise the employment and
other divisions, with Mr. Miles in gen-
eral charge of all operations of the
Syracuse lines.

C. H. Robinson Leaves
Bloomington

Charles H. Robinson, master mechanic
of the Bloomington & Normal railway
lines of the Illinois Power & Light Cor-
poration, has resigned, effective July

15, to engage in personal enterprises:

in the Pacific Northwest. Mr. Robin-
son entered the shops of the company
in 1898 and was gradually advanced to
chief electrician and master mechanic.
He had charge of maintenance of the
Park Street power house and at the
time of the consolidation of the Bloom-
ington Electric Light Company and the
Bloomington & Normal Railway, he
was advanced to supervise all its elec-
trical units.

Personnel Changes in Sandusky

Three changes in personnel have been
announced by the Lake Shore Electric
Railway, Sandusky, Ohio.

0. H. LaZelle, Salem, freight agent
of the Youngstown & Ohio Railway,
succeeds J. F. Starkey, who resigned as
traffic manager of the Lake Shore Elec-
tric Railway. W. A. McNeal, Dayton,
superintendent of overhead lines on the
Cincinnati & Dayton Traction Company,
succeeds George H. Moore, Jr., Fre-
mont, as superintendent of the overhead
lines. Albert Brownworth, superin-
tendent of carhouse and shops at San-
dusky, succeeds Frederick Heckler, Fre-

mont, as superintendent of motive
power and of cars at Fremont.

Mr. Starkey has been in the service
of the Lake Shore Electric for fifteen
vears, and until three years ago served
as general passenger agent. At that
time freight over the electric line be-
came an important feature and he was
promoted to the position of traffic man-
ager.

F. N. Robinson Leaves New York
Commission

Frank N. Robinson, assistant secre-
tary of the Transit Commission, New
York, N. Y., has tendered his resigna-
tion, effective Angust 1. He will accept
a position as pnblicity director of the
National Council of Boy Scouts of
America. Few newspaper men in New
York are better known than is “Robbie.”
Few newspaper men were or are better
informed than he on transit. His term
of service in the employ of the news-
gathering agencies in New York City
and on New York City newspapers cov-
ered a period which totals more than
fifteen years.

Regulation came into being in 1907 in
New York, and no sooner had it been
ushered in than Robinson, then in the
employ of the City News Association,
was assigned to cover the workings of
the new body. Effectively to do this he
made his headquarters with “Jim”
Walker, then assistant secretary but
now secretary of the commission. All
during the days of the negotiation of
the so-called’ dual snbway contracts,
which gave New York its present sys-
tem of rapid transit lines, Robinson was
one of the chief avenues through which
the newspaper reading public of New
York was kept informed about what
was going on.

Not only that but the idea of com-
mission regulation was new. New York
had subways before the dual contracts
were negotiated, but it had little or no
regulation, so New York, and the rest
of the country for that matter, were
concerned with the precedents that were
being made. Robinson wrote about
transit and the doings of the commis-
sion, wrote about them wunderstand-
ingly and interestingly. For eight
years he did this. Then in 1916, when
Mr. Walker was made secretary of the
commission, ‘“Robbie” was made as-
sistant secretary, a public relations as
well as a newspaper post and one that
included among its duties the prepara-
tion of the proceedings of the commis-
sion for publication. There he has been
ever since, surviving each successive
political change. He has resigned now
only because his new work is national
in scope and affords a wider field for
his activities than does the work with
the commission.

So “Robbie’s” service with the com-
mission as an employee covers a period
of ten years, while his career on news-
papers covers a period of about sixteen
years. Other than his work for the
City News Service, “Robbie” served the
New York Mail on City Hall and transit
matters. “Robbie’s” counsel and help on
transit matters and political trends will
be missed by a myriad of newspaper
men and by his immediate associates, to
whom he had endeared himself over a
long period of years.

Obituary

G. L. Fowler

George L. Fowler, consulting mechan-
ical engineer, editor and writer on
literary and scientific subjects and a
member of the American Society of
Mechanical Engineers and the Ameri-
can Electric Railway Association, died
on July 2. He was one of the early
editors of the ELECTRIC RAILWAY
JOURNAL, then known as the STREET
RAILWAY JOURNAL, but for the past 30
years he had been a consulting engi-
neer, specializing in handling railway
mechanical problems.

Most of this work had been for steam
railroads. It inclnded research in the
field of locomotive design, construction
and operation, investigations regarding
the qualities of steels used in steel tires
and solid steel wheels, the stresses in
car wheels, the lateral stresses imposed
on track by loaded cars and locomotives
while in service, etc. His work along
these lines had many practical and
tangible resnlts.

Mr. Fowler gave considerable atten-
tion also for various clients to electric
railway problems. Here the fields of
his research work included studies in
rolling resistances, the gyroscopic ac-
tion of the motors on electric locomo-
tives, and rail corrugation. On the lat-
ter subject he conducted a series of tests
for the ELECTRIC RAILWAY JOURNAL
about twenty years ago, the resnlts
being published later in this paper.
Mr. Fowler was for many years con-
tributing editor to the Railway Age,
and was the compiler and editor of the
1906 and 1909 locomotive dictionaries
issxlled by the publishers of that period-
ical.

He was born at Cherry Valley, N. Y.,
in 1855 and was graduated from Am-
herst College.

1 Y
Andrew Nance

Andrew Nance, at one time manager
of the Belfast Street Tramways, died
on June 22. During his managership,
from 1881 to 1905, at which latter
date the Belfast tramways were ac-
quired by the Belfast municipality, the
operation of the system was marked
with much success. Mr. Nance was
continued in the managerial position
by the City Council, and the electrifica-
tion of the tramways was carried out
under his supervision.

On his retirement from the post of
general manager of the Belfast tram-
ways in 1916 Mr. Nance was appointed
consulting engineer to the City Council.
By his death the United Kingdom has
lost one of the most forceful and enter-
grilzing personalities in the tramway

eld.

Valentine Hechler, 87 years old, a
pioneer in the building of the first elec-
tric railway of Richmond and one of the
first in the country, and also in the
building of the Richmond-Seven Pines
interurban electric railway, is dead.
For a long time he had not been active
in business, but he preserved many of
his contacts of former years. He was
born in Richmond on March 10, 1839.
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Charles A. Coflin

TFounder of General Electric Company Dies at His Long Island
Home—Had Been a Potent Factor in Electrical

Manufacturing Industry for Forty Years

HARLES ALBERT COFFIN, presi-

dent of the General Electric Com-
pany from its organization until 1913
and chairman of its board from then
until his retirement in May, 1922, died
on Wednesday night, July 14, after an
illness of a week, at his home at Locust
Valley, Long Island, N. Y. He was 81
years old.

ENCOURAGED SCIENTIFIC STUDY AND
INVENTION

It is probably no exaggeration to say
that during his long connection with
the General Electric Company Mr.
Coffin did more to create and stabilize
the electrical industry than any other
man or group of men. His encourage-
ment of invention along useful lines,
his financial talents, his tireless energy
and his courage in introducing new ap-
paratus made his work supreme in the
field to which he devoted his life. His
energy and executive talent were part
and parcel of the whole electrical ad-
vance and found an opening in the de-
velopment of the steam turbo-generator,
hydro-electric machinery, propulsion of
ships, street railway transportation and
the electrification of steam railroads
and finally in the progress of radio
communication.

The development of the electric light
and power industry was influenced to
no small extent by his remarkable fore-
sight and leadership. Without any
special scientific or technical training,
but with an intuition almost uncanny,
his recognition of men of great scien-
tific attainment and of purely scientific
research and the part they play in in-
dustrial development is singularly illus-
trated by the research laboratory at
Schenectady, the establishment of which
was made possible by him. On one of
the few occasion at which he was in-
duced to speak for publication Mr.
Coffin said that he had early recognized
that research laboratories, manned by
great scientists, could not be restricted
to commercial purposes. It had been
the laboratories’ job to discover all that
could be discovered about electricity,
and the company had had to “apply
those discoveries to human need, to
broadcast the knowledge, to translate
the~ discovered truths into concrete
service,”

He was among the first to recognize
the desirability of bringing the use of
electrical energy to every household
and every workshop, and a large part
of his career had been devoted to the
development and financing of electric
transportation companies and local elec-
tric light and power companies and to
the establishment of the vast power
systems of the present time.

A MANY-SIDED MAN

He was a many-sided man. He had
the highest possible conception of the
duties of citizenship. He had the keen-
est appreciation of the arts, of litera-
ture and of nature. As one of his asso-
ciates said of him, “Mr. Coffin’s char-

acteristics were so catholic in character
that his right hand hardly knows what
kis left hand does.”

In May, 1924, he was made an honor-
ary member of the Franklin Institute
of Philadelphia. On this occasion
Samuel Insull, president of the Com-
monwealth Edison Company of Chicago,
introduced Mr. Coffin as a man whose
‘“vision, courage and constructive abil-
ity” had signally contributed “to the up-
building of the great electrical and
other industries,” but who was “modest
beyond ordinary conception, desirous

of giving credit at all times to others
and claiming none whatever for him-
self, with a lovableness of character
which endears him to his friends.”

FouNDATION NAMED FOR HIM

After his retirement from active
work for the General Electric Company
the directors, calling him “the founder
and creator of the General Electric
Company, of which he has been the
inspiration and leader for 30 years,”
established the Charles A. Coffin
Foundation “as an expression of appre-
ciation of Mr. Coffin’s great work not
only for the General Electric Company,
but also for the entire electrical indus-
try, and with the desire to make the
appreciation enduring and constructive,
as Mr. Coffin’s life and work have
been.” The Charles A. Coffin Founda-
tion is a fund of $400,000, the income
from which, amounting approximately
to $20,000 a year, is used for “en-
couraging and rewarding service in the
electrical field by the award of prizes
to the company's employees and by
giving recognition to lighting, power
and railway companies for improve-
ment in service to the public, fellow-
ships to graduate students and funds
for research work at technical schools
and colleges.”

It will be recalled that under the con-
ditions of the foundation it is provided

that an annual award of the Charles A.
Coffin gold medal will be made to that
electric railway company in the United
States which during the year has made
the greatest contribution toward incrzas-
ing the advantages of electric transpor-
tation for the convenience and well-
being of the public and for the benefit
of the industry. It is also specified
that the company receiving the medal
shall receive $1,000 for its employees’
benefit or other fund. A similar
award is made within the electric light
and power industry. )
During the war Mr. Coffin, despite
his years, organized in 1915 the War
Relief Clearing House for France and
her allies, an organization later con-
solidated with the American Red Cross,
and he remained active in the work of
the latter body throughout the conflict.
For his services France made him an
officer of the Legion of Honor and
Belgium and Serbia also decorated him.
Honorary degrees were conferred upon
him in his later years by Union, Bow-
doin and Yale Universities. But these
and other honors were unsought by
Mr. Coffin and lightly worn. His dis-
tinguishing characteristic was extreme,
modesty, avoidance of ostentation and
dislike of any personal publicity. His
desire was to sink his own individuality
in that of the General Electric Company.

HADp MANY BUSINESS CONNECTIONS

Mr. Coffin was born ‘in December,
1844, in Somerset County, Me. He was
a shoe manufacturer in Massachusetts
prior to 1881, when, with others, he -
purchased the Thomson-Houston Elec-
tric Company, then established at New
Britain, Conn. He was active in the
management of this pioneer electrical
manufacturing company and soon be-
gan to extend the scope of its opera-
tions. He purchased control of the
Excelsior Electric Company, the Schuy-
ler Electric Company, the Van Depoele
Electric Railway Company, the .Brush
Electric Company and the Bentley-
Knight Electric Company, and finally
he organized the Thomson-Houston
International Electric Company to act
as agent of the home company in for-
eign lands. In 1892, realizing the bene-
fits that would follow a consolidation
of the Thomson-Houston Electric Com-
pany and the Edison General Electric
Company, the two leading factors in
the trade, he succeeded in blending
these two concerns into the General
Electric Company, of which he became
president, retaining this office wuntil
1913, when he surrendered it to become
chairman of the board of directors. As
chairman he served until May, 1922, He
was thus 77 years of age when he re-
tired from exercising or sharing execu-
tive control of the company which he
did perhaps more than any other man
to bring to its pre-eminence in electrical
manufacturing. .

Despite his age, Mr. Coffin kept up
many business associations. He was a
director of the General Electric Com-
pany, the Electrical Securities Corpora-
tion, the International General Electric
Company, Inc., Light & Power Securi-
ties Company, the Underhill Develop-
ment Corporation, the Union Carbide
& Carbon Corporation, and the United
Electric Securities Company.
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Manufactures and the Markets

The Week in American

Industry Analyzed
Chart No. 135 of the National Indns-
trial Conference Board shows the

changes in hours in the normal or pre-
vailing work week in American indus-
try as a whole and the situation in the
major groups of industries in 1923. It
discloses that the proportion of wage
earners working on a schedule of more
than 54 honrs a week has decreased
almost continuously since 1909, which is
the first year in which statistics of this
kind were gathered by the United
States Census Bureau. The proportion
of wage earners working on schedunle
of 48 honrs or less per week increased
slowly from 1909 to 1914 and very
rapidly during the war. Since 1921 a
week of less than 48 hours has become
more prevalent. In 1923 nearly 80 per
cent of the wage earners in the manu-
facturing industries were employed on a
schedule of 54 hours a week or less.

The chart pictures the great gain of
leisure for industrial workers which im-
proved management and increased pro-
ductive efficiency in industry have made
possible. It shows also the tendency of
industrial organization since the war
to adjust its working schedule to a more
stable basis, following the wide changes
during the war period.

Lower Prices on Tires

Tire manufacturers have announced
reductions in prices of from 10 to 25 per
cent on casings of bus size and’from
12 to 18 per cent on tubes. The cut is
regarded by observers as due to a desire

to overcome sales resistance, for the
companies are not yet profiting by the
lower price of crude rubber. Beneficial
results of the cut have already been
noted by Akron tire companies. In-
creased sales and production are re-
ported by most factories, with prospects
that the volume of business during the
next two or three months will be the
largest in the history of the industry.

Tire prices are now back to levels of
late 1924 and early 1925. In fact they
are almost as low as they have ever
been, despite the fact that crude rubber
costs abont twice what it did in 1920
and 1921. Improvements in tire con-
stroction have also resulted in a greatly
increased tire life.

Manufacturers report a constant in-
crease in the demand for balloon tires
for buses. Not only are new buses
being equipped with balloon tires but
bus operators are, to some extent, sub-
stituting the balloon equipment for
high-pressure casings.

Tubular Construction of Castings
Overcomes Crossing Difficulties

In the early days of manganese steel
castings the manufacturers of railway
crossings were confronted with two
serious problems, the initial pounding
down of the points and adjoining re-
ceiving surfaces and the frequent
cracks occurring at the bottom of the
flangeway intersections. The pound-
ing down took place within the first 60
days of service and amounted from 3%
to £ in. ' After this initial compression
the steel became fixed and was subject
only to abrasions. The original pound-

At the Top Are Shown Vlews of the Amsco Tubular Crossing, While the Three Lower
Views Show the 0ld Type Standard Construction

The views at the left show the bottoms
of the two types of crossings, the tubuiar
reinforcing of the Amsco crossing prevent-
ing the breaking down indicated on the

right. The iliustrations in the middie and
at the right show the manner in which the
two crossings react to the initial pounding
down by car wheels,

ing, however, resulted in rough riding,
increased maintenance cost and a de-
creased life of the structure. The metal
was forced into the flangeways,; causing
the latter to become unduly narrow.
To meet these objections several special
process crossings were brought ont,
among these being the Amsco process,
wherein extra metal is cast upon the
receiving sunrfaces and mechanically
compressed at the foundry so that the
metal becomes fixed on the true sur-
face of the member.

The  Amsco process attacked the
second problem, namely, that of over-
coming unsoundness in the metal due
to excessive thickness at the intersec-
tion, by developing a tubular construec-
tion formed by introducing a series of
cored holes on the underside of the
crossing. In this way a solid thickness
of 1§ in. of metal is provided under the
tread and 1 in. under the flangeway,
while the remaining depth under the
flangeways and the treads consist of a
series of ribs approximately % in. in
thickness.

An inspection of more than 100
Amsco crossings, after they had been in
service from six months to 1% years,
disclosed that no receiving surface was
depressed more than % in. and in the
majority of cases the depression was
less than vz in., according to the Amer-
ican Manganese Company, which holds
the patents ‘on these crossings. It is
also claimed that the tnbular construec-
tion permits of a high degree of resil-
iency and at the same time allows the
section insuring uniform treatment of
the metal. In other words, a more
thorongh heat treatment of the thinner
metal section at the difficult intersec-
tion point is made possible. Attention
is called to the fact that this is solid
construction throughont and must be
compared on this basis with various
types of built-up crossings. Several
other types of solid crossings that have
met the fundamental difficulty described
heretofore in various other manners
are also on the market. Amsco cross-
ings have been used extensively in
steam railroad work, but are also
claimed by their makers to be suitable
for electric railway use.

Unusually Complete Catalog of
Rail Sections

More than 125 full size drawings,
dimensioned in inches and in the metric
system and showing standard rail seec-
tions and rail accessories, are included
in the new rail catalog issued by the
Carnegie Steel Company, Pittsburgh,
Pa. On each section information is
given on the properties of the section,
such as area, weight per yard, moment
of inertia, section modulus, for both
head and base; ratio of the moment of
inertia to the area, ratio of the section
modulus of the head to the area and
gross tons per mile of single track. In
addition to the drawings of rail sections
and angle bars a number of tables are
included in the front giving valuable
information.

The pages are 8% in. x 11 in. and are
arranged in a loose-leaf binder with
flexible leather cover. Altogether the
catalog is very nicely arranged and will
prove a valuable reference book.

{
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Where Is Your Car in This Exhibit?

Additional units to the Municipal Au-
ditorium at Cleveland, Ohio, which will
be the home of the electric railway con-
vention to be held in Cleveland Oct. 4
to 8, inclusive, as the artist conceived
them, are shown in the accompanying
illustration.

Adjoining the auditorium will be the
electric car exhibit. Already space for

about twenty cars has been requested,
but this is not half as much as needed.
Freight rates are low to this central
point, and the Cleveland Railway will
handle these exhibit cars, including un-
loading, placing, washing and reloading
after the convention, at a nominal
charge, probably not exceeding $25 a
car.

To the left is the 600-ft. building to
be erected. This building is to be 200
ft. wide for about half its length and
100 ft. wide for the balance. It will be
constructed of steel and stucco, with a
solid wood floor. Connecting it with
the present auditorium to the right is
the wide canopy as illustrated. The en-
tire exhibit will be compactly arranged.

Large Motor-Generator
Locomotives for Great Northern

Construction work is being rapidly
pushed by the American Locomotive
and General Electric Companies on
two large motor-generator type elec-
tric locomotives for the Great Northern
Railway similar in general to those
being secured by the New York,
New Haven & Hartford Railroad. The
two locomotives weigh 250 tons each,
with 200 tons on the driving wheels.
They are to be used in connection

Length inside knuckies...... . 73 ft. 6 in.
Length Inside cab............ 61 ft. 0 In.
Height inside cab............ 13 ft. 11 in.
Height over trolley locked

G it o o o O e 15 ft. 3 In.
Total wheelbase ............ 60 ft. 0 In.
Rigid wheelbase ............ 15 ft. 10 in.
TPOLEINWelBERt | oo oo s oivims s s oo 509,800 1b,

Weight on drivers........... 409,800 1b.

Weight per drlving axle..... 68,300 1b.
Weight per guiding axle..... 50,000 lb.
Diameter of driving wheels... 54 in.
Diameter of guiding wheels... 36 in.

with the extension of the railway
electrification from Skykomish to We-
natchee, a distance of 80 miles.
Ir. connection with this extension of
electrification a 7%-mile tunnel is being
constructed through the Cascade Moun-
tains, which will lower the present sum-
mit 500 ft. The new line will substitute
9 miles of practically straight track for
18 miles of very curved and heavy
grade line.

The tractive power of the locomo-
tives is exerted by two three-axle
trucks, each equipped with three
750/1,500-volt * direct-current motors.
Power will be received through a
pantograph trolley from the 11,000-
volt, single-phase, 25-cycle line, trans-
formed to 2,300 volts and then con-
verted through a 2,500-kw., three-unit

synchronous
direct current.

Each motor is connected to the axle
through twin cushion type gears. Two
motors are permanently connected in
series. The three-unit set consists of
a centrally located motor with a 1,250-
kw. direct-current generator at each
end. By means of guiding axles at
each end of the unit provisions are
made for operating at speeds up to
40 m.p.h., with a maximum emergency
speed of 50 m.p.h. Type PCL control
is provided with arrangements for
multiple-unit -“operation of the two
locomotives.

Regeneration will be obtained by con-
trolling the excitation of the traction
motor fields. The use of regeneration
permits the use of the motors as a
brake, the power generated in this way
being fed back into the transmission
system. A high-speed circuit breaker
is used to protect both the locomotives
and the supply lines from short cir-
cuits. The two pantograph collectors
will have a range of from 16} to 26 ft.,
one being used as a spare. :

The maximum tractive effort of the
locomotive, based on 30 per cent coef-
ficient of adhesion, is 122,940 1b. The
principal weights and dimensions are
given in the accompanying table.

motor-generator set to

Bookings of G.E. for Quarter
Up 10 per Cent

Orders received by the General Elec-
tric Company for the first six months
of 1926 totaled $165,405,720, represent-
ing an increase of 10 per cent over the
$150,315,228 booked in the correspond-
ing six months of 1925. For the three
months ended June 30 this year orders
totaled $78,972,062, compared with $66,-
468,992 for the second quarter of 1925,
an increase of 19 per cent. In the first
six months of this year there were 152

working days, including Saturdays,
showing General Electric orders re-
ceived thus far this year have been at
a rate of better than $1,000,000 a day.

Hereafter the company will report
earnings quarterly to its stockholders.
For a long time the officers have been
developing plans for reporting earnings
more frequently than has been the
practice. To carry out the plan of
sending quarterly statements with the
dividends, it will be necessary to change
the dividend date from the 15th to about
the 25th of the month. Accordingly the
next quarterly dividend will be payable
on or about Oct. 25, 1926, and will be
accompanied by a statement of orders
received and earnings for the first nine
months of this year.

Giant Converter Just Installed
by N. Y. Rapid Transit

Installation has been made of the
largest automatically controlled syn-
chronous converter for railway service
at the Avenue T substation of the
New York Rapid Transit Corpora-
tion, New York, N. Y. The machine is
a 4,000-kw., 575-volt, direct-current,
shunt-wound converter and is supplied
from a 3-phase, 4,200-kva., 11,000-volt,
25-cycle power transformer. The high-
tension connections of the transformers
are connected in star for starting and
in delta for full secondary voltage
when the running breaker is closed.

An interesting feature of the equip-
ment is the method of operation by
means of supervisory control. To
start up the machine the operator at
the adjacent New Utrecht station oper-
ates a small telephone key, which ini-
tiates the operation of the automatic
supervisory relay equipment, resulting
in the closing of a relay at the sub-
station to start the machine. The ma-
chine then automatically starts and
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alternating-
systems

connects itself to the
current and direct-current
without an attendant.

In addition to starting up the ma-
chine, supervisory control will regulate
other operations, such as shutting
down the machine, operating thirteen
feeder breakers, closing or opening the
high-tension breakers and closing or
opening any of the six track breakers.
The dispatcher has at all times an in-
dication of the position of all the
breakers listed above, of the position
of the main current breaker, and even
of the opening of the substation door.
By a unique method of remote meter-
ing the total current furnished by the
unit may be read continuously. By a
selective method the current in any
one of the individual feeder circuits
may also be read by the dispatcher.

A control line of five wires. is used
between the dispatcher’s office and the
station. Four of these wires are used
for supervisory control, while the fifth
is nsed for the continuous meter read-
ing of the load. The station is equipped
with Westinghonse switching equip-
ment, converter and transformer.

Wood Preserving Treatment Very
Effective in New Orleans

As an example of the efficacy of pre-
servative treatment for railway ties,
the June issue of Wood Preserving
News carries an account of a number of
ties which were recently removed after
fourteen years of service in New
Orleans. When it was decided recently
to widen North Rampart Street for a
distance of approximately 3 mile in
order to break the bottleneck which had
been impeding traffic in the central
portion of the city, it was found advis-
able to place the street car tracks on

the parkway in the center of the new
connecting street. The line had been
laid approximately fourteen years be-
fore, using hewn Southern pine cross-
ties creosoted under pressure and laid
in the concrete roadbed. The published
account declares that the treated ties
were found to be in perfect condition
and were stacked in the_ storage yard
of the railway company to be used in
future installations where long life and
freedom from decay are essential.

Describing the track installation
which was made in the parkway, Wood
Preserving News goes on to state:

“The new track is laid with strong
Southern pine cross-ties treated with
6-1b, creosote per cubic foot by the
empty-cell process and imbedded in
concrete. The poles on this highway
are Southern yellow pine treated by the
empty-cell process with a final retention
of 8-1b. creosote per cubic foot and the
cross-arms are Southern pine similarly
treated.”

Track and Line

" Internrban Traction Company, Hel-
ena, Ark., has started to repair its line
through the business district. After
completion of the work the city will
begin resurfacing and repairing other
parts of the street under a separate
contract.

Wheeling Public Service Company,
Wheeling, W. Va., plans to replace old
rails and ties. Old paving blocks will
be relaid after the tracks have been
repaired.

Washington-Virginia Railway, Wash-
ington, D. C,, has been instructed by
the Public Utilities Commission of the
District of Columbia to replace all

ELECTRIC RAILWAY MATERIAL PRICES—July 13, 1926

Metals—New York

Copper, alecl.rol{'tla. centaperlb....... 14.225
Lead, aentsperl 8.20
Nickel, eents perlb. 35 00
Zing, centaperlb.. - 7.90
Tin, Sraita, Cents PEr [b.. . ovosenne s or.os 63.25
Alummum. 98 to 99 gcr cent, cents perlb.. 27.00
Babbitt metal, warc ouse, cents per 1b.:

Commercial grade......c.ooenenennsnn 54 50

General aeIVICe.. .eovvvererosencanscen 30.50

Bituminous Coal

Smokeless mine run, f.0.b. vessel, Hampton

Roads. .. ..o a0 o, $4.425
Somerset mine run, Boaton....... 195
Pittsburgh minerun, Piltsburgh. . 1.75
Franklin, I11., acreeninge, Chicagn. 1.825
Central, ., ,acreenings, Chicago. . > 1 50
Kanmacreemngs, Kansaa City. .......... 2.425

Track Materials—Pittsburgh

Standard ateel rails, grosston............. 3.00
Railroad apikes, dnve, Pm.nburgb base,

senteparib.., ... oo ORI O L 2.90
Tie platea(fiat type), aants pertb.......... 2.30
Anglebars,santsperlb.................. 2.75
Rail bolts and nuta, Pittaburgh base, cents,1b. 4.20
Steelbars,cantsperlb................... 2.05
Ties, white oak, Chicago, 6in.x8in.x81ft..... $1.35

Hardware—Pittsburgh
Wire nails, baseperkeg.................. 2.65
Shaetiron (28 gage).cenu perlb,. 3.125
Shaetiron, A;a.lvamzed (ZBgaga).sentsperlb. 4.25
Galvanized barbed wire,centaperlb....... 3:35
Galvanized wira, ordma.ry. cants perlb 3.10
Waste-—-New York

Wasta, wool, sentaperlb..........co.. ... 12-18
Waste, cotton (100 Ib. baie), sents per lb.:

A R Wt S 13-17.50

Colorel. . .ovouns s+ vucvnng - drieense s i 10-14

Paints, Putty and Glass—New York

Linseed oil (5 bbl. lnu ,centa per ib...... 11.80
Whitalead in oil (10 0lb. kag).ecnta perlb 15.25
Turpentina (bbl. lots), per gal. $0.88
Car window glass, (singla atrangth), frst
threa brackets, A quality, discount®, 84.0
Car window glass, (single strength), first  26.0 %
three bnekeu. B qulht . diseount®, .
Car window glass, (dou ia strength) ‘all
aixes, A quality, dissount®. ............. 85.0%
utt . 1001b. ting, cents perlb.. 6
ices f.0.b. works, boxing abarges axtra.
Wire—New York
g rwxra.eante perlb................. 16.00
Rubber-covered wira, No. 14, per | OGOft $6.25
Waatherproof wire base, sents parlb 18.00
Paving Materials
Paving stona, granita, 5 in.
w York rada 1, per thoueand.. $147
Wnod block pavmz 3}. 16 1b. treatmant. -
- X peragaydiocos U e $2.70
Paving bnek 3}:8}:4 N. Y., per 1,000 in
carload lots 51.00
Paving brick 3x8}x4 N.Y
carload lots. . 45.00
Crushad stona, 5-
o2 0 P (R e I e 1.85
Cament, Chicago consumers’ net prioss,
WIthOUE DBEE. . oo i siee o ooibinien s 2.10
Graval, 1-in., cu.yd.,f.ob. N.Y........... 1.75
Sand, cu.yd., f.o.b. N. Y. ... 000000 1.00

Old Metals—New York and Chicago
Heavy aopper, eants per lb I .75

1
Light aopper, centaperlb.. - 9 75
Heavy brass,centaperlb................. 7 375
Zing, old serap.cenu DETID . ooove s i 4 125
Lead, centa perlh. (heavy)....... b 6 75
Steelcaraxles, Chieago, net ton. ...... .. $17.75
tiron car wheals, Chicago, gross ton, ... 16,75
Rails (ehort), Chleaga. grosaston.......... 17.25
Rails. (relaying), Chieago, groaston. . ... » .. 26.00
Machine turninge, Chicago, grosaton. ...... 8.25

broken portions of the track substruc- '
ture, repair all rail joints and restore
its track to proper line and, grade on
Twelfth Street and on C Street. This
work is to be started not later than
July 15, 1926, and be fully completed
by Sept. 15, 1926.

Trade Notes

Walker Gilmer, who has been asso-
ciated with L. H. Gilmer Company for
twenty years, has resigned his connec-
tion as chief of engineering, though
remaining as a director of the company.
He contemplates locating in Detroit,
Mich., where he will do consulting and
sales engineering and development
work.

General Electric Company, Schenec-
tady, N. Y., has announced that F. E.
Case, who for many years has been in
charge of the railway equipment engi-
neering department of the General
Electric Company, has had added to his
responsibilities the supervision of the
railway motor and railway locomotive
engineering departments.

Timken-Detroit Axle Company, De-
troit, Mich., has announced that George
E. Watts, formerly with Duff Manufac-
turing Company, Pittsburgh, has joined
it as a railway representative with his
headquarters in Atlanta. Mr. Watts
will call on the officials of the electric
and Steam railways in the South and
endeavor to co-operate with them in
the work of extending their lines by
motor coaches and motor trucks.

Woonsocket Manufacturing Company,
Providence, R. 1., manufacturer of all
types of bus bodies, announces the ap-
pointment of John D. Baukat to be
vice-president and sales manager of the:
company, with offices at 2607 Grand
gentral Terminal Building, New York

ity.

New Advertising Literature

Sullivan Machinery Company, Chi-
cago, Ill., has issued Bulletin No. 76-G
and 83-B. The first describes portable
single and double drum electric hoists,
while the latter is a second edition illus-
trating single and two-stage straight-
line air compressors for belt drive.

Engberg’s Electric & Mechanical
Works, St. Joseph, Mich., has issued
bulletin No. 302-B, which is to supple-
ment catalog 302 covering Engberg’s
vertical engines and giving comprehen-
sive horsepower tables. New bulletin
601 has also been issued. This fully
describes and illustrates Engberg direct
and alternating current generators and
their application to internal combustion
engines. Bulletin 801 covers alter-
nating-current, direct-connected gen-
erating sets.

Westinghouse Electric & Manufactur-
ing Company, East Pittsburgh, Pa., has
issued the second of a series of hanger
cards on motor maintenance data. The
first card of this series was on the sub-
ject of axle and armature bearings and
was issued about a month ago. The
most recent card describes the winding
insulation and the banding and core
insulations.
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Used by Coffin Medal Winners
and other leading railways

To be specified by the prize-winning Pittsburgh
Railways Company is significant in itself.

But this gains added significance when it is noted
that so many other progressive railways equip their Peacock

‘modern cars with Peacock Staffless Brakes. Sl;:ie::

Modern car design demands Peacocks because of
their occupation of minimum platform space, sim-
plicity of operation, low installation and mainte-
nance costs, and tremendgus braking power. '

Facts and figures of past perform-
ances—installation estimates on your
requirements — sent on request.
Write for them.

National Brake Co., Inc.
890 Ellicott Sq., Buffalo, N. Y.

Canadian Representative:
Lyman Tube & Supply Company, Limited, Montreal, Canada

PEACOCK Staffless Brakes
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Ford, Bacon & Davis _The J. G. White

Sncorporated Engineering Corporation

. Engineers—Canstructors
ﬁnglnee r% O1] Refineries and Plpe Lines, Stesm and Water Power Plants, Transmission
Systems, Hotels, Apsrtments, Office and Industrial Buildings, Railroads.

115 Brondway. New York
PHILADELPHIA CHICA SAN FRANCISCO 43 Exchange Place . New York

STONE & WEBSTER THE BEELER ORGANIZATION

ENGINEERS AND CONSULTANTS

Incorporated
EXAMINATIONS REPORTS APPRAISALS Traction - Traffic - Equipment - Power Investigations
INDUSTRIAL AND PUBLIC SERVICE PROPERTIES Db e
= APPRAISALS—MANAGEMENT .
New York Boston Chicago 52 Vanderbilt Ave. New York
|
SANDERSON & PORTER ENGELHARDT W. HoLsT
s ENGINEERS Consult:'ng Engineer |
PUBLIC UT“‘,IT‘ES & INDUSTRIALS Appraisals Reports - Rate Investigation -
Design Constrnction Managsmenst Studies on Financial and Physlcsl Rehabﬂ(tstlon
Examinations Reports Valuations Reorganization Operation Management
CHICAGO NEW YORK . SAN FRANCISCO - 683 Atlantic ‘Ave., BOSTON, MASS.
CHEE WALTER JACKSON
ALBERT S. RI
R call i B . Consultant on Fares and Motor Buses
WORCESTER, MASSACHUSETTS The Weekly and Sunday Pass—Differential

Fares—Ride Selling
143 Crary Ave., Mt. Vernon, N. Y.

REPORTS- APPRAISALS - RATES . OPERATION - SERVICE

A. L. DRUM & COMPANY DAY & ZIMMERMANN, INC.

Consulting and Constructing Engineers

VALUATION AND FINANCIAL REPORTS ENGINEERS
RATE STUDIES FOR PRESENTATION TO PUBLIC SERVICE "DESIGN -, CONSTRUCTION - REPORIS
1 S
CONSTRUCTION AND MANAGEMENT OF VALUATIONS - MANAGEMENT

ELECTRIC RAILWAYS

230 South Clark Street, Chicago, 11I. NEW YORK PHILADELPHIA CHICAGO

STEVENS & WOOD JAMES E. ALLISON & CO.

: ISR ATED " Consulting Engineers
ENGINEERS AND CONSTRUCTORS o™ o ,
. pecializing in Utility Rate Cases and
120 BROADWAY, NEW YORK Reports to Bankers and Investors
ENGINEERING FINANCING . .
OONS:RIEJ?;:ON FROEBTOWN, 9. MANAGEMENT 1017 Olive St., St. LOUlS, Mo.

HEMPHILL & WELLS CBEIINN  WLTNER

CONSULTING ENGINEERS | BUCHANAN & LAYNG CORPORATION
Gardner F. Wells Albert W. Hemphill | | . Engineering and Management, Construction;
APPRAISALS Financial Reports, Traffic Surveys
INVESTIGATIONS SOVERINGC and Equipment Maintenance
Reorganization = Mahagement peration onstruction BALTIMORE Phons: NEW YORK
43 Cedar Street, New York City 1604 Cltlxens Jatlonal  Henover: 8142 49 Wall Street
MCCLELLAN & JUNKERSFELD J. ROWLAND BIBBINS
Incorporated Engineer—2301 Connecticut Ave,, N.VY., Washingtonz D.C.
ENGINEERING ,AND CONSTRUCTION TRANSPORTATION SURVEYS
- Examinations—Reports—Valuations G g : Organized Traffic Relief and Transit Development
Transportation Problems—Power Developments 4 i Co-ordinating Motor Transport, Railroad and' City
68 Trinity Place, New York Plans, Service, Routing, Valuation, Economic Studies
CHICAGO ST.LOUIS EXPERIENCE IN 20’ C1TIES
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Railway & Industrial
Bond Issues

‘N?E are prepared to purchase entire
." bond issues of sizeable and sound
American railroads and industrial com-
panies.
Address our office

at

42 Broadway, New York Cuty

HORNBLOWER & WEEKS

ESTABLISHED 1888

BOSTON
DETROIT

NEW YORK
PROVIDENCE

CHICAGO
PORTLAND, ME. .

CLEVELAND
PITTSBURGH

—

Transmission Line and Special Crossing
Structures, Catenary Bridges
WRITE FOR OUR NEW DESCRIPTIVE CATALOG

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

KELKER, DELEUW & CO.

CONSULTING ENGINEERS

_REPORTS ON g
Rates Traffic Surveys

111 W, Washington Street, Chicago, Ill.

Operating Problems

1

KELLY, COOKE & COMPANY
ENGINEERS
Operation and Management

Traffic and Transportation Surveys
PARKWAY at SIXTEENTH ST.

PHILADELPHIA

2

THE P. EDWARD WISH SERVICE

590 Church St. Street Railway Inspection 131 State St.
NEW YORK DETECTIVES BOSTON

When writing the advertlser for informatlou or
- prlees, a mention of the Eleciric Rallway
Journal would be appreciated. -

“Axle Speciallst Slnce 1866”
Address all Mail to Post Office Box 515, Richmond, Va.

CAR AXLES

- -J. R, JOHNSON AND CO., INC.
. FORGED STEEL AXLES
For Locomotives, Passenger, Frelght and Electric Cars

Smooth Forged or Rough Turned—Carbon or Ailny Sleel—Plain or
Heat Treated, Forged and Turned Piston Reds, Crank Pins, Large
Shafts, Round Bars, ete.

=
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STUCKI
SIDE
BEARINGS

A. STUCKI CO
Oliver Bldg.
Pittsburgh, Pa.

LU TR HIGHTGT B

ACME Window Curtain Fixtures

Noiseless — direct acting — enlarged friction
surface — less parts — stronger — more easily
and finely adjusted.

MORTON MANUFACTURING COMPANY
" Chicago

RAILBONDS-RAIL JOINTS
DYNAMOTORS
WELDING ROD

UNA Welding & Bonding (o

Cleveland. Ohiwo
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“Appraised by
The American Appraisal Co.”

Bankers, public utility and security commissions, know
that the statement ‘‘appraised by The American Appraisal
Company’’ means:

g

That the property has been examined by a staff of inves-
tigators, thoroughly experienced in public utility valua-
tion, with the single objective of obtaining and recording
all the facts which have a bearing on its value.

m———

That these value facts have been translated into terms of
money through the utilization of authentic statistical data
and that the result is not one of individual opinion but of
demonstrable truth.

g

That the appraisal has been made under the direction and
control of an executive staff of valuation engineers with
many years of experience, broad conceptions of all ele-
ments of value entering into public utility valuation work,
who have passed on the final valuation and have qualified
for expert testimony in its behalf if required.

ecagR—

|
That the value has been established by an organization
which does not buy, sell, build, operate or finance prop-
erty, is both disinterested and competent, and which has
a keen sense of its moral responsibility.

—m—

That an American Appraisal enjoys the confidence and
respect of the investing public.

The American Appraisal Co. |

MILWAUKEE

PUEBLIC UTILITIES - INDUSTRIALS - REAL ESTATE PROPERTIES - NATURAL RESOURCES

NAL ORGANIZATIONE

e S DN PPN RIS IO OPAGE0S
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When you lose your pocket-
book, your watch or dog,
you advertise to find it.

J = Then why not likewise
advertise the equicment
%;wz/\%é which loses its identity in
%% 53 service?
% S Many of the products which
— make up a trolley car are
=== soon lost to sight in the
Z construction of the car
= as a whole. Who knows,

unless you tell them, what
varnish has been used to
insulate the coils? Who
knows what the car floors
are made of or who made
the motors, seats or
straps?

Trade mark labels cannot
be conspicuously placed on
all these substances and
parts. Many of them, in
fact, are permanently buried
out of sight. Their identity
is “lost” and can be “found”
only when their maker
advertises their existence to
the travelling public or to
railway operators.

As long as their identity is
veiled or hidden, their use
upon a thousand or a mil-
lion cars has little or no

/\%:%//‘
T /

Lost and Found

meaning. But advertise
their presence and each new
installation spreads the gos-
pel of increasing use and
becomes an aid to further
sales.

Our business is to help the
transportation advertiser
make his products better
known. This applies not.
only to manufacturers who
sell equipment to the rail-
ways but to railway oper-
ators who sell service to the
public. We are, in other
words, experts in calling
attention to the identity of
any product or service in
every branch of transpor-
tation. ~

Our own identity has been
established by insertion of
our lighthouse trade mark
in the corner of the adver-
tisements we prepare. We
hope you like to read these
identified advertisements
and that you will not hesi-
tate to call upon us for
whatever advertising or
public relations work you
may wish to undertake in
your own company.

S

Doyle. Kitchen & McCormick.inc.

2 WEST 45 STREET, NEW YORK.
An Advertising Agency
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The Canadian Pacific Railway
chose the Fageol Safety Car

After a minute and careful engineering investi-
gation of the entire motor bus field, the Canadian
Pacific Railway Company chose Fageol Safety
Coaches to equip its bus operating subsidiary,
the Canadian Pacific Transport Company, Ltd.

They bought on the basis of established and dem-
onstrated facts—superiorearning power, through
greater passenger appeal, and lower “last costs.”

A year’s operation has vindicated the judgment
of the C.P.R. in their selection.
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The Economy of the Fageol is Fundamental

Take for example the Hall Scott Engine,
designed throughout to meet the severe re-
quirements of motor bus work. It offers the
following exclusive features:

1. Quickly replaced interchangeable units
throughout.

2. A lubricating system which constantly re-
refines and purifies the crankcase oil, hold-
ing it at its original viscosity for thousands
of miles.

3. Complete cam and valve mechanism con-
tained in interchangeable head. Valve
grinding, maintenance work on head, and
replacement of worn parts do not tie the bus
up needlessly for hours or days.

4. Radiator mounted as unit with engine, so

weaving of frame does not damage it.

5. Stainless steel pump shaft running in soft
metal glands, eliminating troublesome
pump leaks.

6. Higher compression ratio, to get more
power out of the fuel.

7. Heavyweight aluminum alloy pistons,
which limit carbon formation.

8. Combustion chamber design and valve ar-
rangement which makes the necessity of
valve grinding quite infrequent.

—and many more.

The final test of all endeavors to create a
better, or more economical, more durable
product is this: How does it work out in the
hands of the user?

Operators who have used the Fageol Hall
Scott engine for 300,000 miles or more say
that there is no reason to believe that it will
ever wear out. It is brutally strong, and the
occasional replacement of a few simple parts
brings the engine back to new condition.

Its phenomenally low maintenance cost, and
its economy of fuel and oil, have been the chief
contributing causes which have created the
recognition for economy enjoyed by the
Fageol Safety Coach.

Ask for complete descriptive information.

THE FAGEOL COMPANY
A Division of

AMERICAN CAR and FOUNDRY MOTORS COMPANY

30 CHURCH STREET, NEW YORK, N. Y.
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The Mark
of Leading
Tire Stoves
Everywhere

BUILT IN AKRON. OHIO,
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Warwick-Wright, Ltd.,

Swings to Generals

to make sure of the lowest possible tire cost per mile

Good news travels far—and fast!

Across the broad waters of the
Atlantic sped word of General’s
great records on the leading bus
lines of America. Tales of the
lower tire costs, the greater free-
dom from internal friction, the

reduced bus operating costs made .

possible by Generals reached the
ears of the purchasing agent for
Warwick-Wright, Ltd. — famous
bus operators of England.

Before long, Generals were being
tested in side-by-side service
against other well-known makes.
Tire costs and mileage records of
each make were noted to the frac-
tion of a cent per mile. And these
service records soon made appar-
ent the greater worth of The
General Tire.

The result of those tests is re-
vealed by the photo at the top of
this page. The bus pictured is a
Fageol Safety bus owned and op-
erated by Warwick-Wright, Ltd.
And its tire equipment is 100%
General!

On some of the largest bus fleets
in America and abroad, Generals
have repeatedly demonstrated
their ability to out-travel all com-
petition. Carefully kept records
of large fleet operators prove be-
yond argument that 100% Gen-
eral equipment means a substan-
tial yearly saving in power and
gasoline consum ption, greater pro-
tection for the mechanism of the
bus, the lowest possible cost of
operation — the very things
every fleet operator wants!

GENERAL

TIRXE

—goes a long way to make friends

BY THE GENERAL TIRE AND RUBBER CO.
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| Motor Coach Economy

Street railways operating Graham Brothers
Motor Coaches profit by their substantial and

demonstrated economies. 21 Passenger

. ' Street Car T
These savings extend straight through the r;Iotor St
extra long life of the coach—from the low Coliplete;
initial investment to the final accounting for $3815
operation and maintenance. Sl Diani

Exceptional sturdiness, no excess weight and
Dodge Brothers dependable engine are among
the numerous economy advantages that set
these vehicles apart in their field.

Coupled with this economy is the opportunity
for greater frequency of service. Likewise a
smartness of appearance that attracts patronage
and a comfort and ease of riding that holds it.

GRAHAM BROTHERS
Evansville — D E TR O I T — stockton '

A DivisioNn aoF Dopopse BrotTHeRs, InNc
GRAHAM BROTHERS (CANADA) LIMITED—TORONTO. ONTARIO

GRAHAM BROTHERS
MOTOR COACHES

SOLD BY DODGE BROTHERS DEALERS EVERYWHERE
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FISK)

THANSPORTATION
‘Fillerfess”

CORD TIRES |
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Time to Re-tire
Get a FISK
TRADE MARK REG. U, 8. PAT. Ory

7

“I did not neglect to specify Fisks”

Read this unusual testimonial from Mr. Clarence W. Cummings of Providence,
Rhode Island. Specifying Fisk Transportation Cords has become a habit with

successful bus operators.

“You will no doubt be interested to knoav that in placing my order for the bus showwn in
the inclosed photograph, that I did not neglect to specify my preference for Fisk Trans-
portation Cords, as experience has taught me that the tire equipment should be selected
just as carefully as any other detail awhich enters into the purchase of a new bus.

“I operate on a schedule from Providence, R. 1., to Narragansett Pier and have had
absolutely no delays for tire trouble.
“Be assured that I «will specify Fisk on future business.”

Fisk Transportation “Fillerless” Cords
are made in all bus and truck sizes.

The Fisk Tire Company, Inc., Chicopee Falls, Mass.
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' Transportation Companies

- Adopt Six-Wheel Idea

Detroit 100 Six Wheel Single Deck
36 Six Wheel Double Deck
Cleveland 50 Six Wheel Double Deck

Akron 28 Six Wheel Single Deck
2 Six Wheel Double Deck

New York 24 Six Wheel Single Deck
1 Six Wheel Double Deck

Kansas City 5 Six Wheel Single Deck
18 Six Wheel Double Deck

Cincinnati 18 Six Wheel Single Deck

Pittsburgh 9 Six Wheel Single Deck

Smaller Fleets of Six-Wheel Single- and Double-Deck Coaches
in St. Louis, Boston, Washington, Montreal,

and many other cities are

EARNING BIG PROFITS

Full Particulars of all Models on request.

THE SAFEWAY SIX-WHEELER

THE SIX WHEEL COMPANY, 1800 W. LEHIGH AVENUE, PHILADELPHIA, PA.
Manufacturers of De Luxe, City, and Double Deck Type Six-W heel Coaches
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In Atlanta~

Fifteen double-deck, gas-electric Fageols being operated
by Atlanta Coach Company— subsidiary of Georgia
Railway and Power Company—are averaging 45,000
miles a month. :

The routes served by these vehicles encounter many
steep grades, and the operating company reports “No
axle trouble in thlS service, although the operating con-
ditions are severe.”

These vehicles are equipped with Timken Axles—
front and rear.

\ol/

co

THE VV TIMKEN-DETROIT AXLE CO., DETROIT, MICH.
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The Public must believe
Buses are safe

Public confidence and patronage are closely
interwoven. They are the source of all revenue

The bus that has a tendency to skid when
the brakes are applied is dangerous and,
what is just as bad or worse from the
standpoint of public confidence, it gives
the impression of being more dangerous
than it actually is.

Nine times out of ten or better a good
driver can bring his machine up without
an accident, even when he goes into a bad
skid. But to the passengers a skid is re-
membered as an unpleasant experience,
an accident narrowly averted, and bus
transportation gets a black eye. Skidding
strains the whole machine, too; is hard
on tires and hard on the driver.

Skidding when the brakes are applied is
due, primarily, to the application of un-

equal breaking pressures. One wheel ab-
sorbs most of the breaking effect, becomes
locked, or drags, and the vehicle pivots,
with consequent loss of control. This
most dangerous source of skids can be
removed by the use of Christensen Air
Brakes—a system that automatically ap-
plies equal braking pressure to wheels on
the same axle regardless of band wear or
any such variable factor. Because, in the
Christensen Brake, the power is applied
directly, without the complication of out-
side levers, pullrods, shafts, knuckles,
mechanical “equalizers” and cams, it can
be depended upon to MAINTAIN the
equalization of braking pressure applied.
A permanent cure of skids from unequal
braking pressures is effected.

To promote public confidence, to reduce operating
expense, to relieve driver fatigue, and to prevent acci-
dents specify Christensen Air Brakes on every bus you

buy.

ristensen

AIR

CHRISTENSEN

6513 Cedar Ave.

BRAKES

AIR BRAKE (0.,

Cleveland, Ohio
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WINDOWS DO MAKE A DIFFERENCE

Versare-Westinghouse Coach for
Chicago & Alton R.R. Equipped
avith Edavards Metal Sash, in
aindoaws, deck lights and avind-
shield. Note the clear wision
afforded.

It’s Light!

Eight wheels—a 120 horsepower engine
—a 40 kilowatt generator—two 28 horse-
power electric motors—a body with ca-
pacity for 35 seated passengers and 37
standing—and yet it is light!

This Versare-Westinghouse coach has

achieved lightness through the use of DWARDS
aluminum in its body structure, and in

this design and construction Edwards TRaok
Metal Sash fits perfectly!

For Edwards Metal Sash is not only
light in itself, but permits of lighter upper
construction. And it surely makes bus
windows perfect for both operators and
passengers, as scores of body builders can
attest.

Send for catalog and full details of
Edwards Metal Sash—without obliga-
tion on your part.

O. M. EDWARDS CO.

Syracuse, N. Y.

Canadian Representatives:
Lyman Tube & Supply Co., Ltd., Montreal and Toronto

Edwards Metal Sash
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The basis of reduced maintenance is the
positive clean lubrication obtained with
Hyatt Roller Bearings. Sealed in oil-tight
journal boxes, the lubricant can neither leak
nor become dirtied by grit or foreign matter.
Helical rollers, wound alternately right and
left hand, evenly distribute oil to every part
of the bearing surface, so long as the oil level
in the box touches the roller assembly.

With positive lubrication, hot boxes are
eliminated and other journal bearing main-
tenance is reduced to a minimum. The lid is
bolted tight to the box, and no waste or
other packing is used. Pullins for journal
trouble are practically unknown. In fact, all
maintenance on trucks is reduced to checking
for loose bolts, and lubrication at intervals,
which are less frequent than with ordinary
bearings.

HYATT ROLLER BEARING CO.
NEWARK, N. J.

(Division of General Motors Corporation)

for a longer period
~no pullins for

Maintaining the modern car
made easier and cheaper—

‘0
.0
()

e

journal trouble

Hyatt Roller Bearings 1
every A. E. R. Ajrel
ment. They carry full st
ard loads in boxes whiel
all standard trucks wil
change,

QUIET ROLLER BEARINGS
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S eldom Mentzoned
on “Trouble Call” or
Service Reports

‘o
‘e,
*ag,
.
.,
o
. .
......
. .
L
o,
o .
s
*e

o
.,

.
.
.
e,
.
%
*
.
*e
.

‘e
.
e
‘e,
.
.
*o,
e,
e

e,
.
..

.
*
.

When the reports on road trouble-calls and
regular shop service keep coming through,
and electrical trouble, of whatever nature, ap-
pears at very, very rare intervals, it com-
mences to look as if you had the good luck to
buy buses upon which Leece-Neville Voltage
Regulated Electrical Equipment is standard,
or else took the precaution of SPECIFY-
ING it.

To save lights, to double or triple battery life,
to make even routine attention less frequent,
and in general, to keep the electrical system
off the trouble or service reports, don’t trust
to luck—Specify “Leece-Neville.”

-, .'-
3 .
....

THE LEECE-NEVILLE CO.
Cleveland, Ohio
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SUPERIOR LACQUERS FOR FIFTY YEARS
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_JGYDI | LJACQUEDS
FOR BOTH CARS and BUSES

Better looking than paint
Longer lasting than paint
Easier to clean than paint

and applied in a fraction of the time

Electric railway men have been looking for just
such a finishing system as this.

Drying to a rich lustrous surface of infinitely greater
depth and beauty than paint, Egyptian Lacquer
fully measures up to modern standards of car and
bus appearances.

And Egyptain Lacquer retains its beauty through
an exceptionally long service life because its dense
smooth texture does not collect dust, is easy to clean,
and will not crack, blister or peel under any condi-
tions likely to be met with in service.

Furthermore, where formerly it required anywhere
from seven to fourteen days for a good paint job, it

takes but a fraction of this time to do a first class
job with Egyptian Lacquer. Less sanding, less ma-
terial and less skilled labor, to say nothing of very
much less “shopping’ time, these economies have
made the Egyptian Lacquer System the choice of a
rapidly growing list of prominent electric railway
operators.

* The Egyptian Lacquer System is simple in the ex-

treme. Primers and finishes are sprayed on at hourly
intervals with any standard spray painting outfit,
No special equipment of any kind is needed.

Consult us concerning your next finishing or re-
finishing job. We'll gladly demonstrate to your
satisfaction. Bulletins on request.

THE EGYPTIAN LACQUER MEFEG. CO.
90 West Street, New York
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“Railway doing well” in AUGUSTA, GA.

[£
L Mamtenzlmce of Eqmpment
—— cents per car mile

021 122 1923 1924 1925
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Maintenance of equipment in cents per car
mile—1921 to 19265.

ELECTRIC RAILWAY JOURNAL

Modernization wins again !

Now the story of Augusta can
be told! Its rolling stock has
been thoroughly modernized
during the past four years with
the result that maintenance ex-
penses have been greatly re-

duced as shown above. Operat-

ing expénses also have been cut
substantially.

Practically half the rolling stock
operated consists of new modern
Thomas-built cars—producing
substantial economies which are
responsible for the authentic re-
port—‘‘railway doing well” in
Augusta

PERLEY A. THOMAS CAR WORKS
HIGH POINT, N. C.

41

THOMAS BUILT CARS
are doing their share
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Globe Ticket Features

Accurate Numbering
High Quality Printing
Protection Against Counterfeiting
Satisfactory Perforation

Deliver on Time

and don’t forget the Transfers

GLOBE TICKET COMPANY

makers of tickets and checks since 1873

116 N. 12th St., Philadelphia, Pa.
Los Angeles New York San Francisco
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Rolled Steel Wheels

Quenched and Tempered
Carbon Steel Axles

Coil and Elliptic Springs

B S o

DALLAS

QUIPPED with
“STANDARD”

Rolled Steel Wheels
this car of the Dallas

Street Railway 1s serv-

ing well the leading

manufacturing city of

Texas.

STANDARD
| STEEL |

WORKS COMPANY
PHILADELPHIA, PA.

BRANCH OFFICES:
CHICAGO PORTLAND, ORE. ST. PAUL, MINN.
ST.LOUIS RICHMOND, VA. PITTSBURGH, PA.
NEW YORK SAN FRANCISCO LOS ANGELES, CAL.
HOUSTON, TEXAS BOSTON MEXICO CITY, MEX.

WORKS: BURNHAM, PA.
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HE ONE great factor in the wearing out of machinery is friction.

Machinery will rust, of course, if it is not protected from the weather,

and it will corrode if exposed to acid fumes, but these are unusual
conditions. Friction is the one agency that is continually at work while the
machinery is running.

Friction is the cause of a large percentage of all repair and replacement
costs. Reduce friction and there is an immediate reduction in these two
items of your operating expense.

Reducing friction means choosing the right grade of oil for each piece of
machinery. 'There is a right grade of oil for every bearing. This grade will
permit the bearing to operate with the least possible wear and on the least
possible power. :

Standard Qils and Greases -

are made in many grades to suit the lubrication requirements of evéry kind of
machinery in use in the industrial world. The representative of the Standard
Oil Company (Indiana) can tell you the correct grades to use on your equip-
ment. Follow his recommendations and you will reduce your repair and
replacement costs to the lowest possible figure.

STANDARD OIL COMPANY

(INDIAI\A)

General Qffices: 910 S. Mlchlgan Ave Chicago, Illinois

July 17, 192
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|Some common-sense thinking
will result in your getting

. Boyerized Parts

| Because of the special Boyerizing treatment—
‘which gives them a glossy, glass-hard, armor-plate
surface—Boyerized products outwear ordinary
case-hardened steel parts three to four times.

‘They easily stand the grind of long hard service so
that they not only cut maintenance costs but also
guarantee a comfortable margin of safety between

- inspection periods.

| Under such conditions it is merely common-sense
to use Boyerized Parts.

Select some from the list below—then try them out
| on your own cars to convince yourself of their
safety and economy.

Brake Pins Spring Post Bushings

Brake Bushings Spring Posts

Brake Hangers Bolster and Transom

Brake Levers Chafing Plates

Pedestal Gibs McArthur Turnbuckles -«
Brake Fulcrums Manganese Brake Heads
Center Bearings Manganese Truck Parts
Side Bearings Bronze Bearings

Bemis Car Truck Company
Electric Railway Supplies
Springfield, Mass.

Representatives:

Economy Electric Devices Co., 0ld Colony Bldg., Chicago, INI.
F. F. Bodler, 903 Monadnock Bldg., San Francisco, Cal,
W. F. McKenney, 64 First Street, Portland, Ore.

J. H. Denton, 1328 Broadway, New York City, N. Y.

A, W, Arlin, 772 Pacific Electric Bldg., Los Angeles, Cal.

P

The
McArthur
Turnbuckle

ELECTRIC RAILWAY

JOURNAL

.’ i | |
i

‘l h’.

i

i

v uﬂlh“"

45




ELECTRIC RAILWAY JOURNAL i July 17, 192

Storage Battery Car on the
Third Avenue Railway System,
New York City.

This type is lubricated with
TEXACO LUBRICANTS

T PP 5 2 S s

1 THIRD AVENUL RAILWA '

[| The Chosen Lubricant
of ELECTRIC RAILWAYS

The Texas Company, U. S. A., 17 Battery Place, New York City

OFFICES IN PRINCIPAL CITIES




Eliminating the idle hour

SERS of industrial power, who

have given thought and study
to factory wiring problems, are to-
day insisting upon the installation
of Lead Sheathed Cables where
power circuits are layed under-
ground, in damp places, or wher-
ever severe conditions exist.

Such specifications are evidence of
a desire to install only wires and
cables that insure against costly
shutdowns—that eliminate the
idle hour. e

From copper bar—through many
insulation processes—into the
giant lead presses, and over the in-
spection mirrors to finished pro-

duct, Rome Lead Sheathed Cable

is constantly passing.

For all Rome Wires and Cables are
manufactured from copper wire
bar to finished copper wire—in
our mills covering 20 acres of
manufacturing floor space; under
the careful supervision of a trained
engineering staff.

ROME WIRE COMPANY, ROME, N.Y.

ROME WIRE

FROM WIRE BAR TO FINISHED COPPER WIRE

1

Stranded
Rubber Covered
Lead Sheathed
Cable



Automobile
Wires and Cables

Wires and Cables

Weatherproof Trolley Wires
Wires and Cables and Cables

Tinned Copper
Wires and Cables

HERE is a vast difference in the

appearance of the huge Lead En-
cased Cables, and the fine strands of
copper that go to make up magnet
wire. Yet, both are manufactured by
the Rome Wire Company.

And, if you study the Rome products,
shown on this page, you will find, be-
tween these two extremes, a variety
of types, sizes, and insulations suffi-
cient to satisfy practically any need.

All of these wires and cables are made
in Rome Mills, under Rome super-
vision, from wire bar to finished cop-
per wire.

If you will let us know in what wires
and cables you are interested, we will
be glad to send you samples, catalogs,
and other information that will be of
help to you.

ROME WIRE COMPANY
Mills and Executive Offices: ROME, N.Y.
Diamond Branch: Buffalo, N.Y.

New York— 50 Church Street
Boston — Little Building Chicago — 14 E. Jackson Blvd.
Detroit—25 Parsons Street Cleveland — 1200 W. 9th Street
Los Angeles—J. G. Pomeroy, Inc., 336 Azusa Street )
San Francisco—J. G.Pomeroy, Inc¢., 51 Federal Street

" Mining

Machine Cables Power Cables |

Telephone
Wires and Cables

Slow urni
Wires ¥l

Super Servi
Cords gmd azblecg

Rubber Coverea
Wires =Code 30%
Intermediate

Copper Rod and
Bare Copper Wire
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Quality Specification!

l March 10, 1928 ELECTRIC RAILWAY JOURN M

Manufactures and the Markets

News of and for Manufacturers—Market and Trade Conditions
A Department Open toRailways and Manufacturers
fon of Manufacturing and Sales Matters

MANUFACTURERS OF EQUIPMENT.
TOGETHER WITH TYPE FURNISHED

Alr brakes ..-
Armature bearings .

(o) oard of directors Axles..... Carnegie Ste 'S
of the Phila delphla Rapx T Trausit Bumpers....... Six-inch Channel reinforced

Car Blgnal system., Brill's standard and puth

- ¥ button contact bases—Faraday Type-E
Company authorized the lease and pur- o, PHao8 SOt Bases= o e

ase by car trust agreement of 576 S ..Mal&ealbdle gnd lbronzeBartiaﬁ.uar{u{l;lsrlg
s s enter and alde bearings... 3 s a

cars of Wh’?h 520 w,1.11 be passen- Conduits and junction boxes....Galvanized

ars. A brief note ‘in regard to ggl,};xiol G.E. 2-K-68 with ralt)cl;et gttachn;(er:;
.............. rawbar pocke

der, which is said to be the Curtain fixtures.Curtain Suppiy Co.'s No. §8

gle order for trolley cars %e t: at:gg eriial....Double face pan;xtastt:t:
Signs ........ . unte

this country, was made operating mechanism. ..

AT NationHal Pneum
elguards ........ o

v tanls regarding @&ears and pinions .

1923—1040 sets “Tool Steel”
1925— 200 sets “Tool Steel”
¢ 1926— 100 sets “Tool Steel”

Philadelphia believes in getting the best when they buy.

The Tool Steel Gear & Pinion Compa;ny

Cincinnati, Ohio

==

(< ToOLSTERL QuaLITy|
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On Electric Railway or Motor Bus
The “Best is the (heapest

Your past experience in repairs and up-
keep generally must have demonstrated
the uncertainty and the doubtful economy
of bolts and nuts bought “at a price.”

If you are expanding your lines by fleets

of motor buses you must find the lesson

that “‘the best is the cheapest”
with redoubled force here.

applies

Unusual speed, sudden stops, stresses of
exceptional character all put a strain on

[(PIRE @%B O

the bolts and nuts that only quality prod-
ucts can stand. See that your shops buy
Empire bolts and nuts. They are more
accurate, many degrees stronger than
ordinary bolts and nuts and absolutely
uniform. Specify Empire:

RUSSELL,BURDSALL &WARD
® BOLT & NUT COMPANY @

PORT CHESTER,NY.
e bating  Geoerd v By Faers iy bl LA o
GHICAGS DETROTT = ROCKFALLSMls. SEATTLE AN

LTS

July 17, 1926
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(Photo by Ewing Galloway, Inc.)

ORANGEBURG

Specifythe Harrington Joint

The Harrington Sleeve Joint
is more economical because
it means less breakage, easier
cutting and fitting, protec-
tion against seepage and
electrolysis, and flexibility
of line which aids in avoid-
ing obstructions,

FIBRE CONDUIT

N BRAZIL they pronounce “Orangeburg”

differently but they ask for it just the same.
Over 200,000,000 feet of this famous under-
ground duct have been shipped to all parts of
the civilized world.

JOHNS-MANVILLE

Sole Selling Agent for
The Fibre Conduit Company, Orangeburg, N. Y.

Johns-Manville Inc.
Branches

New York City, 292 Madison Ave.
Philadelphto, 210 No. Broad St.
Ch:cafo , Michizan Ave. & 181h St,

Distributors
New England

S. B. Condit, Jr., Company
261 Fronklin Street, Boston, Mass.

Pacific Coast

s
Electrical
Materials

Cleveland, 6300 Euclid Avenue uthities

Boston, 55 High Street Jobber Pocific States Electric Co.
San Franctsco, 500 Post Street Domctor San Froncisco § Spokane
Torontn, Can., 19 Front St., E. DE iex Los Angeles Seatile

Other branches in all large cities Qakland Portland
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., %e creation and main-
tenance of car adver-
tising space values re-
quires the same degree
of highly specialized
knowledge as the con-
struction and mainte-
nance of railroads. Such
tasks should be delegated
only to those of widest
experience and longest
record of success.

7 Barron C.Collier

~./ INCORPORATED
SN
- b~ CANDLER BLDG. NEW YORK



Protect Motors
and Schedules
because they

600 VOLT FUSES

The Johns~Pratt Company

ODIVISIOII of Colt’s Patent Fire Arms Mfg. Co.
' Y°,‘{k Hartford C onn. s C‘{.- ng
B - 5
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- personnel of the roads they call on.

~ Our records showed 65% in changes  coupon.

The 1926 Edition
McGRAW
Electric Railway Dlrectory'

The time your salesmen can save
would pay for it many times

“Who are the men I should talk to  since our 1925 Edltlon was pub-
in the Blank Railway Company?”  lished. . \

You’ll find the answer quicklyinthe  Apd your mailing list. Why not
192'6 Editi(.)n McGraw Electric  yo in advance that you are reach-
Rallway. Directory. Keep a copy  ing the men you need to reach.
handy—in your dFSk, in your brief  Buyild and check your mailing lists
case. You'll need it. from the McGraw Electric Rail-

Call on the right men—the men who ~ Way Directory.

specify or buy. If your salesmen Don’t waste valuable time and effort

cover wide territories, they can’t l?e in a $300.0000008 market by mittl
expected to know all the changes in rectin iRatr IS i programnil T

both by returning the attached

Here are the inside facts

1—Complete list of every recorded electric
railway company in the United States,
Canada, Mexico and the West Indies.

2—Names and addresses of officials, superin-
tendents, department heads and purchas-
ing agents, corrected to date of report.

3—Addresses of companies operating buses.
4—Addresses of repair shops.

S5—Mileage of track and bus routes.
6—Number and kinds of cars used.
7—Rates of fare.

8—Amusement parks owned or reached.

Directory
Department,

Elecirle Rall-

way Journal,

& 10th Avenue and
\‘36{!\ St.. New York,

Gentlemen :(—Will you please
send me:

..... copies of 1926 MecGraw
Electric Railway Directory, check
for ®evie e o enclosed.

...... More complete information con-
cerning contents.

NAME . vssns=ssaanessesalnioieselsiaivisaiet

Price $750 a Copy

1070 discount for ﬁve or more .‘.... ........................................
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Are Your Trolley Wheels
o . orget—Proof”7

SPECIAL feature of the Columbia

Trolley Wheel is the Bound Brook Oilless
Bushing which makes Iubrication “forget-

proof,” and insures smooth operation.

These wheels, moreover, embody and combine
the essentials of accurate balance, ample
conductivity, and proper hardness to give
maximum wheel mileage with least wear on
wire.

Our standard trolley wheels are manufactured
in three nominal sizes, namely 41"', 5" and 6",
but we also have on hand special patterns and
are ready to make wheels to fill any individual
requirements.

May we send you estimates on standard

or special types of trolley wheels—or
on any other of our products?

The

COLUMBIA MACHINE WORKS

and Malleable Iron Company
3303 Atlantic Avenue Brooklyn, N. Y.

LT T T EE st @ U o prumue
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STAT ISTICS show that 20,000 people were killed
on the streets and highways last year.

Accident prevention is a scrious problem. Intelligent
means taken to prevent accidents is one of the mani-
festations of thoroughgoing efficiency.

Eliminate accidents with your cars as far as humanly
possible by equipping them with—

H-B LIFE GUARDS

manufactured by

The Consolidated Car Fender Company

Providence, R. I.

Wendell & MacDuffie Co., General Sales Agents
110 East 42nd St., New York, N. Y.

SRR NN NEEE R NN
. L =
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Forty-Five Years’ Experience and the best of modern facilities
are responsible for the excellence of Buda Trackwork

THE BUDA COMPANY HARVEY, ILL.

Send us

your inquiries
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Clean

Commutation

There is no surer way of getting clean
commutation at low cost for labor and
brushes than by using U. S. G. Brushes.
Service records have long since demon-
strated this.

Composed of pure Mexican Graphitic
Carbon compounded with other low re-
sistance carbons, these brushes are made
in many different types, and the com-
position of each type is adjusted to meet
the particular service required under
actual operating conditions.

There’s a type of hard, dense U.S.G.
brush especially designed for the electric
railway field. Clean commutation, long
life, little labor attention—are character-
istic of its service.

Test them on your motors.

Brushes
fill the bill -

. Manufactured by

The United States Graphite Co.

Saginaw, Michigan

New York Philadelphia Pittsburgh
Chicago St. Louis San Francisco

NUTTALL

Tapered Roller Bearing
Trolley Base

Type US No. 20A

Here is the latest Nuttall Trolley
Base incorporating the famous Tim-
ken Roller Bearing — a tapered
double-race roller bearing which has
been designed by this manufacturer
especially for trolley base service.

Particularly interesting features of
this new base include extreme sensi-
tiveness, with swiveling strains
evenly distributed on bearings; oil
and grease reservoirs for lubrication
of bearings and pole socket axle pin
respectively; quick, easy lubrication
only once in six months.

Full specifications on request

B
e

RDNUTTALL COMPANY
PITTSBURGH PENNSYLVANIA

All Westinghouse Eleciric & Mfg. Co. District Offices
are Sales Representalives in the Unlted Siates for
the Nuttail Electric Railway end Mine Haulage
Products. In Canada: Lyman Tube & Supply Co.,
Ltd., Montreal and Toronto.
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Demonstrating
Confidence

LECTRIC railway men are demon-

strating their confidence in the

future of the industry by the purchase of

modern new equipment and the mainte-

- nance of old equipment to the highest
possible standard.

And they are demonstrating their con-
fidence in HASKELITE and PLYMETL
by the quantities of these structural ply-
wood products which they are ordering
for both new and old car requirements.

This confidence is based on experience.
Practical railway men know that the
HASKELITE—PLYMETL car is light,
strong, quiet, well insulated and at-
tractive in appearance. They know it is
easy to repair a HASKELITE roof or a
PLYMETL side panel but that the su-
perior strength of these materials makes
repairs few and far between.

If you have not yet had this experience
personally we will be glad to send full
information regarding the properties of
HASKELITE and PLYMETL and a
blue print booklet showing its application
in street cars and buses.

Haskelite Manufacturing Corporation
133 W. Washington Street, Chicago
Canadlan Representative:
Railway and Power Engineering Corporalion, Limlited,
Toronto and Montreal

Recent repair orders received from Grand Rapids Street Railway,
Public Service Ry. of N. J., Milwaukee Electric Ry. & Light, Duluth
Street Railway, Houston Electric, West Penn Railway, Lynchburg
Traction & Light, Omaha and Council Bluffs Street Railway, and
Columbus Railway Power & Light.

ERJ7-17Gray

LYMWMET],

July 17, 1926

Complete satisfaction

Operating perfectly and requiring
minimum_attention for maintenance
and Iubncatlon, Earll Catchers and
Retrievers give genuinely satisfactory
results, Their refinement of design,
and mechanical superiority are sum-
marized in the following five features,
peculiar to Earll construction.

No-wear Check Pawl
Free-Winding Tension Spring
Ratchet Wind

Emergency Release

Perfect Automatic Lubrication

Earll Catchers and Retrievers
C. 1. EARLL, York, Pa.

Canadion Adpents:
Rallwsy & Power Engineering Corp., 1td., Toronts, Ont.
In 411 Olher Foreign Countriss:
Internationasl Geners] Elactric Cs., Schemectady, N. Y.

X R B UG O T T e T O e T e T T T G e T T s

CORRECT IT
USE LE CARBONE CARBON BRUSHES

Fhoy Tl 1 e

COST MORE PER BRUSH
COST LESS PER CAR MILE

W. J. Jeandron
Hoboken Factory Terminal,
Building F, Fifteenth Street, Hoboken, IN. J.
Pittsburgh Office: 634 Wabash Bldg.
Chicago Office: 1657 Monadnock Block
San Francisco Office: 525 Market Street

Canadian Distributors: Lyman Tube & Supply Co., Ltd.
Montreal and Toronto

/wﬁ/w“
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LOAD-ABILITY

HVYFEMA

Size for size, a ‘‘Hoffmann’’ has at least twice
the steady load capacity of any ball bearing—
and, in addition, a large temporary overload
capacity to meet the demands of starting and
emergency duty. Think what this means, in
the way of a greatly increased factor of safety
secured without any increase in dimensions
of bearings.—Write for Catalog 904. """

NYRMA~ HOFFMANN
EBEARINGS CURPURATIVN
PRECISIYN RALL.RYLLER AND THRUST BEARINGS

Connecticut

AU
N

has proved
such a great
success in

less than a year

It fulfilled a demand for quick, accurate, economical testing of rail
bonds. That’s all. In doing this, however, it dispensed with heavy,
clumsy and expensive battery equipment since it uses only a No. 6
dry cell.

It dispensed also with grids and other equipment necessary to obtain
current from-the line,

“Qver thirty years experience is back of Roller-Smith”

OLLER-SMITH COMP.

Electmcul Measuring and Protective Appavatus|

Mam Office: % Works:
2140 Woolworth Bldg., =2 Bethlehem,
NEW YORK Penna.

Offices in Principal Cities in Uniled States and Canada
Represenialives n Cuba, Australia and Japan

Why ROLLER-SMITH BBT Bond Tester

" It dispensed also with a helper to carry the equipment for the tester

It dispensed likewise with road car, side car or other means of trans-
porting the old style bond testing equipment.
And, in addition, it is many times more accurate than the old device.

If you are interested in bond testers fill in the coupon. We will send
Bulletin G200 giving all the details. Mail the coupon today.

Roller-Smith Co.
2140 Woolworth Bldg., New York City, N, Y.

Please send new Bulletin G-200.
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Clark-Williams Tubular Iron Pole

Reinforcing and Extension Clamps

Years can be added to the life of any iron pole which has
become corroded at the ground level with our REIN-
FORCING CLAMPS, or added height may be obtained
by using the EXTENSION CLAMPS.

ALSO MOUNTS FOR WOOD POLES.

Ask for quotations on your requirements

The Clark-Williams Engr. Co.
886 Main St., Bridgeport, Conn.
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Griffin Wheel Company

410 North Michigan Ave.
Chicago, Ill.

GRIFFIN
F. C. S.
WHEELS

For Street and Interurban

Railways
FOUNDRIES:
Chicsgo Boston St. Paul
Detroit Kansas City Los Angeles
Denver Council Bluffs Tacoms

AT
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Cold Dinners

for your passengers?

Not if you use

AJAX
BABBITT for ARMATURES

keeps the rolling stock rolling

A X \ =y A APl Loy o
17T FOR, ‘L";’LJFJ AN L2

The Ajax Metal Company

Established 1880
PHILADELPHIA

NEW YORK CHICAGO BOSTON CLEVELAND

o

1
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Strombos Signals for
-~ Railway Service

A pleasing sound of tremendous volume is
emitted from the powerful Strombos Signal
which is admirably suited for railway serv-
ice. Day in, day out, it broadcasts a warn-
ing of approaching danger and promotes
safe and efficient railway operation.

The Strombos Signal operates on an air
pressure of 10 lbs. and over and is con-
trolled by lever valve and cord. It uses
only 1/10 the volume of air required by a
whistle. It has no moving parts ‘which
might fail in the emergency.

Write us for more complete data.

AMERICAN STROMBOS CO.,

INCORPORATED

18th & Market Sts., Philadelphia, Pa.
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PHOENIX ELECTRIC
REFRIGERATOR CAR

(g

ICE []REFRIGERATORI ] CARS

|

GHEY==———"(3He)  GHEyr———T3te) GHEYT=———"1)

Builders of refrigerating
Maclinery since 1906

HOENIX Electri‘c Refrigerator Cars

have proved to be at least three
times as efficient as standard ice refrig-
erator cars in delivering perishable prod-
ucts on identical runs. They are con-
tinuously in active carrying service, no
time being required for pre-cooling or
re-icing as with ice refrigerator cars.

Continuouns operation is only one of
the several distinct advantages afforded
by Phoenix Electric Refrigerator Cars.

Icing stations, with consequent organ-
ization to care for them, -are rendered
entirely unnecessary.

Operatives require no special skill to
care for these cars as they are automatic

Three Times as Efficient!

in operation.
in action and can not easily get out of
order.

The life of a Phoenix Electric Refrig-
erator Car is longer than that of an ice
refrigerator car because it is not sub-
ject to the rapid deterioration caused by
melting ice.

Send for illustrated descriptive literature
on Phoenix installations on electric railways.

THE PHOENIX ICE MACHINE CO.
Cleveland, Ohio

PHOENIX

"ICE MACHINE

The apparatus is positive °

older type.

section.

2-section tower.

TRUCK WITH TOWER IN RUNNING POSITION

TRENTON TOWER

This 3-Section

is not only more convenient, but stronger than the

The top section is reinforced by the intermediate
The 3-section design makes it possible to
raise the platform 16 inches higher and drop it 12
inches lower than can bhe done with the old-style

We'll gladly send you details.

J. R. McCARDELL CO.

Trenton, New Jersey, U. S. A.

—

Making “selling”
speed safe speed!

These days, service must be speedy
to be “saleable.” It must be safe
too. It must be frequent.

Follow the practice of successful
roads everywhere. Keep the cars
on schedule with NACHOD Auto-
matic Headway Recorders. Keep
'em moving right along with
Nachod and United States Signals.

N-A-C-H-O-D

Spells Safety

NACHOD and United States Auto-
matic Block Signals of every type.

Nachod Highway Crossing Signals
Nachod Headway Recorders

Catalogs on request

Nachod & United States Signal Co., Inc.,

4777 Louisville Avenue, Louisville, Ky.
English Representative:

Forest City Electric Co., Ltd., Manchester, Eng.

QTGRS

i

HOHEGUT
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TRIBLOC CHAINHOIST

Put it on wheels

The kind of wheels that
roll on overhead rails—
for this method saves
more than the mere cost
of labor.

Tribloc Chain Hoists fit-
ted to Ford Roller Bear-
ing Trolleys provide quick,
low - cost load - moving
service for individual
machines—we shall be
glad to tell you why
and how.

Send for Catalog 7-B

FORD CHAIN
BLOCK CO.

2nd & Diamond Sts.
Philadelphia, Pa.

DOSSERT
the Lug

When we say SOLDERLESS we mean by
that the Dossert Tapered Sleeve principle
of solderless connection,

The 20th Year Book illustrates and describes
the various units that make up the line to-
gether with full data on use.

Write for a copy.

CE7BOOK

Dossert & Co.

242 West 41st Street
FREE New York, N. Y.

1

A

ELECGCTRICAL
INSULATION

DIXON'S
e PAINT

is a natura]l eombination of slilca and flake graphite,
The vehicle ls pure bolled fineeed oil. It wlli not
crack or peefl off beeause of the natural elasticity of
the flake graphite, while the sllica furnlehes the wear-
resisting qualities, Because of these qualitiea, Dixon’s
Palnt affords better end fonger protectlon. By making
frequent repalnting unnecessary, It fowers the cost of
vaint upkeep. Write for Booklet 180-B

Joseph Dixon Crucible Co.

] w Jeraey City, N. J. w
oane’ Estabfished 1827 s’

MlCANlTE and E M PiRE

Micanite Sheets for all purposes

Micanite Commutator Segments

HHTRI AN i

‘Micanite Commutator Rings

Micanite Tubes and Washers

g
Linotape, Seamless or Sewn Bias g “ um‘
g (Yellow or Black Varnished Tapes) 1
E Empire Oiled Cloths and Papers g é @ g
Z (Yellow or Black) : s
% Compounds Etc. Varnishes : We make 2 specialty of :
E Write for Catalogs and helpful booklet g ELECTRIC RAILWAY g
3 on Commutator Insulation and Assembly E LUBRICATION
E MICA INSULATOR COMPANY ::: P
§ New York: Chicago: g ?n youg cquxpn'xcnt.
: 68 Church St. 542 So. Dearborn St. The Universal Lubricating Co.
: Works; Schenectady. N. Y. Cleveland. Ohio
£ Chicago Repr tives: J Ross Company,

3 Straus Bldg.

e

Tanmmm munwmn
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Greater Service
Per Dollar Invested

“Tiger” Bronze Axle and

Armature Bearings

More-Jones “Tiger” Bronze castings for axle and
armature-bearing service was one of our early achieve-
ments. This is probably the most widely known
bronze on the market. It has stood the test of time.
There is nothing better for long, efficient and most
economical results., Let us quote you.

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

MORE-JONES
QUALITY PRODUCTS

HINR LR RO E I AT T TN IO EO TR A TR O TOSOSRETONERI COY LA EATERA DO A0}

LT

PANTASOTE

Trade Mark

Seat and Curtain Materials
There is no substitute for Pantasote

AGASOTE

Trade Mark

Roofing—Headlining—Wainscoting

The only homogencous panel board

1]

Hi

standard
for electric rarlway cars
and motor buses

-G PANTASOTE COMPANY Y,

A " 4

SN\ At46ths 250 Park Avenue fStreet o

N Ab\\ 7 NEW YORK / //////// 7,

3 4 \ Pantasote Products // o

i 1 iy, ¥ ﬁtBo(}\. ,“,,’yl‘ .
HR| ELECTRIC RAIIWAYS | g =)

AND Py
4 BUSES = =

mmaenasinn

in

]

T T T T

Drip Points for
Added Efficiency

{ moisture and quickly drain the petti-
coat in wet weather, keeping the inner area dry.

They prevent creepin

The Above Insuiator—No. 72—Voltages—Test—Dry 64,000
Wet 31,400, Line 10.000.

Owr engineers are always ready to help you on your glase
insulator probiem. Write for catalog.

Hemingray Glass Company

Muncie, Ind.
Est. 1848—Inc. 1870

Change a wheel? Change a harp?
Change a pole?

nimnmuininsnme

No complicated parts
—no tools required

And for that reason there is less likeiihood of troliey
wheels being neglected, when Bayonet Detachabie
Harps are used. Minor repairs, adjustment or lubri-
cation can be done at the bench as necessary and
without tieing up cars. Your men will appreciate this
time and trouble saving. You'il find it pays too.

1]

Alsc Bayonet Trolley Bases with the detachable Pole
Clamp, Bayonet Special Trolley Wheeis, and Sleet
Cutters.

" Write us,

Bayonet Detachable
Trolley Equipment

BAYONET TROLLEY HARP CO.
SPRINGFIELD, OHIO

LU T )
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Bethlehem Products for
Electric Railways

Tee and Girder Rails; Machine Fitted Joints;
Splice Bars; Hard Center Frogs; Hard Center
Mates; Rolled Alloy Steel Crossings; Abbott and
Center Rib Base Plates; Rolled Steel Wheels and
Forged Axles; Tie Rods; Bolts; Tie Plates and
Pole Line Material.

Catalog Sent on Request
BETHLEHEM STEEL COMPANY, Bethlehem, Pa.

BETHLEHEM

U T

SPECIALISTS

in the

Design and Manufacture
of

Standard—Insulated—and
Compromise Rail Joints

The Rail Joint Company
. 165 Broadway, New York City

UG G R TG BT

G

Ui}

Arc Weld
Rail Bonds

AND ALL OTHER TYPES

Descriptire Catalogue Furnished

American Steel & Wire Company

Chicago

Boston Pittsburgh
Now York Clevaland Denvor £
U. B. Steel Products Ca.
8an Francisco Los Angeles Portland Beattle

Wharton
Special Trackwork

Trackwork of superior quality,
incorporating the famous
Tisco Manganese Steel.

WM. WHARTON JR. & CO., Inc.

EASTON, PA.
OFFICES:
Boston Chicago El Paso Montresl New York
Philadelphia  Pittsburgh  San Francisco  Scranton

Lorain Special Trackwork

Girder Rails

Electrically Welded Joints

THE LORAIN STEEL COMPANY

Johnstown, Pa.

Sales Offices:
Cieveland New York
Pittshurgh Dalles

[BIOB BTG

Atlenta Chlecego

Philadelphia
Pacific Coast Representative:
United States Steel Products Company

Partland San Francisco
Export Representative:
United States Stezl Products Company, New York, N. Y.

Los Angelee Seattie

£
-
s
E

The DIFFERENTIAL CAR

Standard on
60 Railways for

Track Maiotenancs
Treck Conetruction
Ash Disposal

Coel Hauling
Concrete Materials
Waste Handling
Exeavated Meterials
Hauling Cross Ties
Snow Dispoael

Use These Labdor Severe

Diffarential Craas Car
Clerk Concrete Breaker
Differential Bottom Dump Baliast Car
Diffareattai Car Whasi Truck and Tractor

THE DIFFERENTIAL STEEL CAR CO., Findlay, O.

B. A. HEGEMAN, Jr., President
F. T. SARGENT, Secretary

H. A. HEGEMAN, First Vice-Pros, and Treaa,
W. C. PETERS, Vice-Pres. Sales and Enginoering
L] - L]
National Railway Appliance Co.
Grand Central Terminal, 452 Lexington Ave,, Cor. 45th St., New York

BRANCH OFFICES

Munsey Bldg., Washington, D. C. 100 Boylston St., Boston, Mass.
Hegeman-Castle Corporation, Rallway Exchange Building, Chicago, 1.

RAILWAY SUPPLIES
Tool Steel Gears and Pinions Ft. Pitt Spring & Mfg. Co.,

Anglo-American Varnish Co.,
Varnishes, Enamels, etc.

National Hand Holds
Genesco Paint Oils

Dunham Hopper Door Device
Garland Ventilators

Walter Tractor Snow Plows

Springs
Flaxlinum Insuiation
Anderson Slack Adjusters

Economy Electric Devices Co.,
Power Saving and Inspection
Meters

‘Yellow Coach Mfg. Company—

Single and Double-deck Buses

Feasible Drop Brake Staffs

(IO
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You can trust an Anderson Time Switch

At amusement parks, on your electric signs and illuminated billboards, in
the shops, in substations and elsewhere there are many places where you
can to advantage install automatic Time Switches. But they must be
dependable—operating as you want them to, day after day with never a
miss to cause you trouble and expense.

You can put your faith and trust in Anderson’s, many of which have
been in constant operation, except for an occasional cleaning, for over
eighteen years.

Send for Bulletin No. 37

Albert & J. M. Anderson Mfg. Co.
289-305 A St., Boston, Mass.

New York Chicago Philadelphia London
Electric Railway :g “The Standard for Rubber Insulation”
AlMco 2= | | INSULATED WIRES

Signals
TS

for Accessibility and CABLES

and Reliability “Okonite,” “Manson,” and Dundee “A” “B” Tapes
EST 1055 INCIDIE Send for Handbook
'nerican The Okonite Company
NiULATl]lV!g The Okonite-Callender Cable Company, Inc.
[ b e CHIN Factories, Passaic, N. J. PaTersoN, N. J.
i — ‘SOMPW Sales Offices; New York Chicago Pittsburgh St.Louis Atlanta

B !
Philadelphla, New York, Psris,England irmingham San Francisco Los Angeles Seam s

Petiingell-Andrews Co., Boston, Masa.
F. D. Lawrence Electric Co., Cincinnati, G,

Novelty Elecirle Co., Phila,, Pa. i
Oon, Rep.: Englneering Materlals Limited, Monireal.
Oubon Rep.: Victor G. Mendozs Co., Havana.

Sales Agents:

Electric Service Supplies Co.
Philadelphis New York Chicago

AMELECTRIC PRODUCTS

BARE COPPER WIRE AND CABLE
TROLLEY WIRE

WEATHERPROOF WIRE
AND CABLE

PAPER INSULATED
Reg. U. 8. Pat. Office UNDERGROUND CABLE

Incandescent Lamp Cord MAGNET WIRE

QRO G DOTTTT T

AMERICAN ELECTRICAL WORKS

PHILLIPSDALE, R. L. Huhhalﬂ and COMPANY

Boston, 176 Federal: Chlcago, 20-32 West Randolph Street: - -
Ozlonncinnatl. Tr::tlon Blgxa.: New York, 100 E. 42nd St. PITTSBURGH # OAKLAND, CAL.#CHICAGO

QUIITHII IR

I,

Waterproofed Trolley Cord ELRECO TUBULAR POLES

Is the finest cord that science and skill can produce.

Its wearing qualities are unsurpassed. ke oS 7 1 T
FOR POSITIVE SATISFACTION ORDER
SILVER LAKE COMBINE
If you are not familiar with the quality vou will be 1 s .
surprised at itt ENDURANCE and ECONOMY. l':”w‘t’s;/lc?s: o tL’ngSSt w{:’.‘ﬁ}‘t
& Sold by Net Weights and Full Lengths eas gtirenance reatest apta . lty
Catalog complete with engineering data sent on request.
SILVER LAKE COMPANY ELECTRIC RAILWAY EQUIPMENT CO.
Manufacturers of bell, signal and other cords. CINCINNATI, OHIO

Newtonville, Massachusetts NewXorx City, 30 Church Street

(U T TR GG BB O OGS (T GUUR UG TG UTT BT
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THE BABCOCK & WILCOX COMPANY

85 LiBerty STREET, NEW YORK

Builders since 1868 of
Water Tube Boilers
of continuing reliability

BRANCH OFFICES

BosToN, 49 Federal Street

PHILADELPHIA, Packard Building
PITTSBURGH, Farmers Deposit Bank Buiiding
CLEVELAND, Guardian Building

CHICAGO, Marquette Bullding

CINCINNATI, Tractlon Bullding

ATLANTA, Candler Building

PHOENIX, ARIZ., Heard Building

DALLAS, TEX., 2001 Magnolia Bullding
HonoLuLu, H. T., Castle & Cooke Bullding
PoRrTLAND, ORE., 805 Gasco Buildlng

WORKS
Bayonne, N, J.
Barberton, Ohlo

Makers of Steam Superheaters
since 1898 and of Chain Grate
Stokers since 1893

BRANCH OFFICES

DeTtro1T, Ford Bullding

NEw ORLEANS, 344 Camp Street

HousToN, TExAS, 1011-13 Electrle Building
DENVER, 444 Seventeenth Street

SALT LAKE CiTy, 405-6 Kearns Building
SAN Francisco, Sheldon Building

Los ANGELES. 404-6 Central Building
SeaTTLE, L. C. Smith Building

Havana, CuBa, Calle de Agular 104

SAN JUAN, Porto Rlco, Royal Bank Building

Annn

of service. For hand or foot,
mechanical or electric opera-
tion. Counters, car fittings,
conductors’ punches.

Type R-11
Double Register

The International Register Co.

18 South Throop Street, Chicago, Illinois

International
R . The value of Kalamazoo Trolley
egisters Wheels and Harps has been
demonstrated by large and small
Made in single and double electric railway systems for a
5 period of thirty years. Being
Gpes to jmect CeqUIECEICi exclusive manufacturers, with

ZUIGTHTOTHI TR BTG

Kalamazoo Trolley Wheels

O GTTTE

no other lines to maintain, it is
through the high quality of our
product that we merit the large
patronage we now enjoy. With
the assurance that you pay no
premium for quality we * will
appreciate your inquiries.

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

{11

4

THE WORLD'S STANDARD - . InstantaneousRegistration by thePassenger
¢ ” : :ROOKE of fare collection—
“IRVINGTON” | |ROOKE
Black and Yellow E Meets every coadition for all

Varnished Silk, Varnished Cambric, Varnished Paper EE types of cars and buses. The

stand device, as shown, adapts
. . it to one-man uses—making regis-
Flexible Varnished Tubing ter portable or stationary, at
option. Handles nickels, dimes,

quarters, or metal c‘_‘., Conds, One-m

tickets, in any com- or One-mea Bus

Ier-O-Slot Insulation
Insulating Varnishes and Compounds

CTREREIR N RN

. . chets P
Irvington Varnish & Insulator Co.. bination, FLEXI. = 4
! BILITY ‘with CER-
Irvington, N. J. TAINTY.

Sales Representatives in the Principal Cities

REDUCE OVERHEAD BY
EQUIPPING WITH

THORNTON

Side Bearing

TROLLEY WHEELS

The practical bearing of long life
and endurance.

The longevity of our wheels ls not due to
hard metal which Is destructive to the over-
head but rather to the extenslve bearing sur-
face and improved method of lubrleation.
The bearing improves with use and many
still in service have covered 100,000 miles.

Write for references

THORNTON TROLLEY WHEEL
i Ine.
ASHLAND, KE';:TUCKY.

Hale-Kilburn Co.

1800 Lehigh Ave.,Philadelphia, Pa,

Better Quality Seats
For Cars and Buses

I
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POSITIONS WANTED POSITIONS VACANT FOR SALE
. VACANT POSITIONS? Other experienced | 1 14 BIRNEY SAFETY CARS
POSITIONS WANTED? Did you read the electrlc rallway men besldes yourself Brilt Built

ad alongslde of this? Same thing ap-| will read this ad. If it described a West. 508 or G.E. 264 Motors
plies in your case. A Searchlight ad will vacancy you have to fill, some of them Cars Compirte—Low Price—Fine Condition
introduce you to responsible officlals and would be Interested. Try It and see. ELECTRI0 EQUIPMENT CO
executives. Address “SEARCHLIGHT,” Address “SEARCHLIGHT," Tenth Ave. GOt caltt Blag ﬁhilaﬁdelphi&i Pa
Tenth Ave. at 36th St., New York Clty. at 36th St.,, New York City. w 3 ‘

e,

Saving is a good habit, BUT—
Why Save Things You’ll Never Use?

HY let Mother Nature grow grass between the an insignificant investment you can tell these others what
wheels of replaced cars? Why pile up rails, you have. And they will buy.
shop equipment, power plant equipment, line

One “Searchlight” advertiser wrote, “We can cheerfully
recommend the Searchlight Section as a wonderful
medium for reaching buyers of rails and equipment.”

equipment, car appliances, road building material, etc.,
etc., you will never use again?

TODAY you can turn them over at a‘fair price. To- Another—‘“The strongest proof that your ‘Searchlight’
morrow they will be—JUNK. Is it not the better part finds its way to many readers is shown by the numerous
of good horse-sense to dispose of them NOW? letters we have received in answer to our recent ad.”
6000 other electric railway men will see your advertise- Let us tell you the cost of advertising your used or surplus
ments of used or surplus equipment and materials here— equipment and materials in the Searchlight Section. Just
in the Searchlight Section of their business paper. address a list of what you have to dispose of to the

Some of these men—officials or executives of other lines Searchlight Department
in other parts of the country and operating under differ- ELECTRIC RAILWAY JOURNAL

ent conditions—can use what you no longer need. For Tenth Ave. at 36th St., New York, N, Y.

: : FARE
Railway Equipment
BOXES :r BUSES
Car Ventilators Universal Lanterns = ol ¢ chi ally d

. . g t us tell you o is especially de-

iu: S\;er:ittlators gl;lSS:ﬁCaStIOI:)t {:anterns signed box for this class of service.
i nders elector Switches
Mechanical Sanders Fare Box Lights

Indicating Signals Water Tanks The Cleveland Fare Box Co.

4900 Lexington Ave., Cleveland, O.

Canadlen Cleveland Fare Box Co., Ltd.
Preston, Ontario

TAE NICADL/-LINTERN CO.

7960 LORAIN AVENUE CLEVELANO. QHID

C8%rivae And Sorting Machines CEANG=s Tokens

-
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Advertlsing Agencles

Doyle Kitchen & McCormick
Advertialng, Strest Car
Coilier, Ine., Barren G.
Alr Brakea

Christensen Air Brake Co.
Westinghouse Air Brake Co.
Alr Circult lireakers
Roller-Smith Co.

Ailr Receivers &  After-
coolers

Ingersoii-Rand Co,
Ammeters

Roller-Smith Cao.
Aanchors, Guy

Elsc. Service Supplies Co.
Ohio Brass Co.
Westinghouse E. & M. Co.
Appraisals

American Appraisai Co.
Armature Shap Touls
Elec. Service Supplies Co.
Columbia Machine Works
Automatic Return Switch

Stands

Ramapo Ajax Corp.
Auntamatic Safety Swiich

Stunds

Ramapo Ajax Corp.
Axles

Bemis Car Truck Co.
Bethiehem Steei Co.

Briil Co., The J. G.
Carnegie Steei Co,

Johnson & Co., J. R.
Nationai Railway Appllance

0.

Standard Steel Works
Westinghouss E. & M. Co,
Axles, Carbon Vanadinm
Johnson & Co., J. R.
Axles (Front & Rear) Motor
Truck & Passenger Car
Timken-Detroit Axle Co..

The
Axies, Steel
Bethiehem Steel Co.
Caruegie Steel Co. . =,
Johnson & Co.. J. R.
Axies, Trailer & Motor Bus
Trlrugkemnetrou Axies Co.,

e
Babbitt Mstal

Ajax Metal Company
Johnsan & Co.. J. K.
Mé)re-.Tones Brass & Metai

0,

Babbitting Devipes
Columhia Machins Wka,
Badges and Buttons

Elec. Service Supplies Co.
International Register Co.
Bankers

Hornblower & Weeks
Bearings, Anti-Friction
Hyatt Roller Bearing Co.
Beurings nnd Bearing Metals
Ajax Metal Company
Bemis Car Truck Go.

Brill Co.. The J. G,
Columbia Machine Wks,
Gensral Electric Co.
Mé:re-Jones Brass & Metal

0,
Westinghouse E. & M, Co.
Bexéxi-éngs. Center and Roiler
e

Columbia Machin
BStui:kl Co.. A, Saitiogiy
earings, Roiler and Bsli
Hyatt Roiler Bearing Co.
Norma Hoffman Bearing
Corp.
llglls &i‘dBuzdzers
onsolidated Car H
Beils and Gangs Fransgn
Briil Co., The J. G.
gcl.)lumst:ia iI\(acé:une Wkas,
ec. Service i
Benders, Rail RERtles S0
Railway Trackwork Ca.
Body Material—Haskelite &
Plymetl
Haskelits Mfg. Corp.
Boilers
Babcock & Wiicox Co.
Bﬁlts. ﬂ'nés. Rivets
usse urdsali & Ward
Boit & Nut Co.
Bond Testera
Amer. Steel & Wirs Co.
Elec. Service Suppiies Co.
Roller-Smith Co,
Bonding Apparatus
Amer. Steel & Wire Co.
Electric Rallway Improve-
E{nents Co.(
ec. Service Supplies Co.
Ohio Brass Co. o -
%aﬂwv:;yh']l;rsckwork Co.
na Welding & Bondin s
Bonda, Rall ¥ Oo
American Steel & Wire Co.
Electric Railway Improve-
ment Co,
Elec, Service Suppiies Co.
General Eiectric Co.
Ohio Brass Co.
Railway Trackwork Co.
Una Welding & Bonding Co.
Westinghouse E. & M. Co.
Boxes, Switeh
Johns-Pratt Co,

WHAT AND WHERE

TO BUY

Brackeis and Cross Arme
(See alén Poles, Ties,
Posts, etc.)

Columbia Machine Works
Eleciric Ry. Equipment Co.
Elec, Service Suppiiea Co.

Hubhard & Co.

Ohio Brass Co.

Brake Adjusters

Brili Co.. The J. G.

National Ry. Allgplmnce Co.

Westinghouse « Br. Co,

Itrake Lining, Asbestos

Johus-Manville. Inec.

Brake Shoes

Amcrican Brake Shoe &
Foundry Co.

Bemis Car Truck Ce.

Brill Ce.. The J. G

Brakes, Brake Systeme and
Brake Parte

Bemis Car Truck Co.

Brili Co., The J. G.

Columbia Machins Wks,

General Electric Co.

National Braks Co.

Safety Car Devicea Co.

Westinghouse Traction
Brake Co.

Brushes, Carbon

Genersal Electric Co.

Jeandron, W, J.

Le Carbones Co.

U. S, Graphite Co,

Westinghunse E. & M, Co.

Brnshes, Graphite

U. S. Graphite Co.

Brushes, Wire Pneumatic

Ingersoll-Rand Co,

Brush Holders

Columbia Machine Works

Mtuilding  Materlals, Fire-
Proot

Johns-Manviile, Inc.

Buikheads

Haskelite Mfg. Corp.

Bus Seats

Hale-Kilburn Co,

Heywood-Wakefield Co.

Buses, Motor

American Car & Foundry
Motors Ca.

Brliil Co., The J. G.

Fageol Motor Co.

Graham Brothers

International Motor Co.

Mack Trucks. Ine.

Six Wheel Co,

Yellow Truck & Coach Mig.

Co.
Bushings, Case Hardened and
Manganese
Bemis Car Truck Co.
Brill Co.. The J. G.
Columbia Machine Works
Cables (See Wires and
Cables)
Cambric Tapes, Yellow and
Biack Varnished
Irvington Varnish & Ins, Co.
Mica Insulator Co.
Carbon itrushes (See
irushes, Carbon)
Car Lighting Fixtnres
Eilec. Service Suppiies Co.
Car Punei Snfety Switches
ansohdated Car Heating

0.

Westinghouse E. & M. Co.
Car 'Wheeis, Rolled Steei
Bethlehem Steel Co.
Cars, Dnmp

Briil Co., The J. G.
Differentiai Steei Car Co.
Cars, Gas, Rali

Brili Co., The J. G,
Cars, Pussenger, Freight, Ex-

Car_Co.

Brill Co., The J. G.
Euhlman Car Co., G. C.
National Ry. Appliance Co.
Thomas Car Works. Perley
A

Wason Mig. Co.

Cars. Second Hand

Eiectric Equipment Co.

Cars, Self-Propelled

Briii Co., The J, G.
General Electric Co.

Castings. Brasa, Composition
or Copper

Ajax Metal Company
Anderson Mig. Co., A. &

J. M.
Columbia Machine Wks.
More-Jones Brass & Metal

Co.

Castings, Gray Iron and Steel
American Steel Fnundriea,
Bemis Car Truck Co.
Columbia Machine Wks.
Standard Steel Worka
Wm, Wharten. Jr. & Co..

Inc.

Castings, Mallenble & Brasa
Bemis Car Truck Co.
Columhia Machine Wke,

Catchers and Retrlevers,
Trolley
Earii. C. 1.

Elec. Service Suppliea Co.
Ohjo Brass Co.
Waod Co., Chas. N.
Catenury Construction
Archbold-Brady Co.
Celling Car
Haskeijite M{fg. Corp.
Pantasote Co.. Inc.
Ceilings, Piywood Pnneis
Haskelite M{g. Corp.

Cements, High Temperature
Johns-Manvilie, Inc. A

Chairs, Parior Car
Heywood-Wakefleld Co.

Change Carrlers
Cleveiand Fare Box Co.
Electric Service Supplies Co.

Circnit-Breakera
Anderson Mig. Co., A. &
J. M.

General Electric Co.
Roller-Smith Ca.

Westinghouse E. & M. Co.

Clamps and Cannectora for
Wires and Cnbles
Columbia Machine Works
Doussert 0.

Elec. Ry. Equipment Co.
Elec. Ry. Improvement Co.
Elec. Service Supplies Co.
Generai_Electric Co.
Hubbard & Co.

Ohio Brass Co.
Westinghouse E. & M. Co.
Cleaners and Scrapera, Track
(See aiso Snow-Plows,
Sweepers snd ltrooms)
Rrill Ca., The J. G.

Ohjo Brass Co.

Clusters and Sockets
General Electric Co.

Coal and Ash Handling (See
Conveying and Holsting

Machinery)

Coli Banding and Winding
Mnrchines
Columbia Machins Wks.

Elec. Service Supplies Co.
Westinghouse E. & M. Co.

Colla, Armature and Field
Coiumbia Machins Wks,
General Electric Co.
Westinghouse E. & M. Co.

Colis, Choke and Kicking
Eiec. Scrvice Suppiies Co.
General Electric Co.
Westinghnuse E & M. Co.

Coin Connting Machines
Cleveiand Fare Box Co.
Internationsl Register Co.

Coin Sorting Mnchines
Cleveland Fare Box Co.

Coln Wrappers
Cleveiand Fare Box Co.

Cammntator Siotters
Columbia Machine Works
Elec. Service Supplies Co.
Generai Electric Co.l
Westinghouse E. & M. Co.
Wood Ce., Chas. N.

Commutarar Trulog Devices
General Electric Co.

Commutators or Parts
Camernon Elec'l Mfg. Co.
Columbia Machine Wka,
General Electric Co.
Westinghouse E. & M. Co.

Camponnds, Insulating
Johns-Manville. Ine,

Compressara, Air
General Eiectric Co.
Ingersoll-Rand Co.
Westinghouse Tr. Br. Cn.

Compressors, Air, Portnbis
Ingersoll-Rand Co.

Candensers
General Electric Co.
Ingersoll-Rand_Co,
Westinghouse E. & M. Co.

Condenser Papers
Irvington Varnish & Ins. Co.

Condult Tet, Underfloor
Johns-Manville, Inc,
Condult Fibre
Johns-Maoville. Inc.
Cannectors, Solderiess
Nossert & Co.
Westinghouse E. & M. Co.
Connectors, Traller Cnr
Columbtla Machine Works
Consolidated Car Heating Co,
Elec. Service Suppiies Co.
Ohio Brass Co.
Controllers
American
Elec. Corp,
Controliers or Parts
Columbia_ Machine Wks.
General Electric Co.
Westinghouse E. & M. Co.
Controiier Regnlators
Elec. Serviee Supplies Co.
Controlling Syatems
Generai Electric Co. e
Westinghouse E. & M. Co.

Brown Boveri

Oonverters, Rotary
American Brown

Elec, Corp, °
Geueral Electric Co.
Westinghouse E. & M. Co.

Copper Wire '
American Brass Co.
American Steel & Wire Co.
Anacondsa Copper Miniog Cu.
Rome Wirs Ceo.

Copper Wire Instruments
Measuring Testing and
Recarding

American Brass Co.
American Steel & Wire Co.

Anaconda Copper Mining Co.

Cord, Beil, Trolley, Reglater
American Steel & Wira Co.

Brill Co.. The J. G,

Elec. Service Suppites Co.
International Register Co.
Roebling’s Sona Co., J. A.
Samson Cordage Works
Silver Lake Co.

Cord Connectors and Couplera
Elec. Service Supnlies Co.
Samson Cordage Works
Wood Co.. Chas. N,

Counplers, Car
American Sieei Foundries
Brilt Co., The J. G.

Ohio Brass Co.
Westinghouse Tr. Br. Co.

Cranes, Hoist & Lift

E(lsectric Service Supplies
0.

Boverl

Cross Arms (See Brackets)

Crossing Foundatlons
Internationai Steei Tie Co.

Crossings

Ramapo Ajax Corp.

WIm. Wharton Jr. & Co..
ne,

Crossing, Frog and Switch

Ramapo Ajax Corp.

Wm. Wharton. Jv. & Co., Inc.

Crossing Manganess
Bethichem Stest Co.
Ramapo Ajax Corp.

v;'m. Wharten Jr. & Co..
ne.

Crossings, Track (See Track
Special Work)

Crossings, Trolley

Onhia Brass Cu.
Westinghouse E. & M. Co.

Curtains & Curinin_Fixtures
Briit Co.,, Ths J. G.
Edwards Co., Inc., The

M

0. M.
Morton Mfg. Co.
Pantasote Co.. loe
Denler’s Machinery & Second
iland Eqnlpment
Elee, Equipment Con
Salzberg Co., Inc.. H. E.
Deralling Devicea (See also
Troeck Wark)
Derailing Switches
Ramapo Ajax Ceorp.
Destination Signa
Columbia Machins Wks.
Eleciric Service Supbplies

0.

Detective Service
Wish-Service, P. Edward
Noer Operating Devices

Brill Co., The J. G.
Consolidated Car Heating Co.
Nat'i Pneumatic Co.. Inoc.
Safety Car Devices Co.
Dooras and Doar Fixtures
Brill Co.. The J. G.
Edwards Co.. Inec.,, The

0. M.

General Elecirie Co.
Hale-Kilburn Co
Doors, Folding Vestibule
Nat'l Pneumstic Cn.. Inc.
Safety Car Devicea Co.
Driils, Track

Amer. Steel & Wire Co.
Elec. Service Sup. Co.
Ingersoll-Rand Co.

Ohin Brass Co.
Dryers, Sand

Elec. Service Supplies Co
Ohio Brass Co.
Westinghouse E. & M. Co.

rs
Columbia Machine Weorks
Eg‘etric Service Supplies
0.

Ohio Brara Co.
Wesatinghnuse E. & M. Co.
Eleetric Grinders
Railway Trackwork Co.
Electrical Wires and Cablea
Amer. Electrical Works
American Steei & Wire Co.
Roebling’s Sona Co., John
Al

Rome Wirs Co,
Electrodes, Carbon

Railway Trackwark Co.
Una Welding & Bonding Co
Fleetrades, Steei

Railway Trackwark Co.
Una Waiding & Bonding Co.

Engineers, Consulting, Con-
tracting and Operating
Allison & Co., J. S.
Archboid-Brady Co.

Day & Zimmermann, Inc.
Drum & Co.. A. L,
Ford, Bacon & Davie
Hemphilf & Wells
Holst, Engeihardt W,
Jackson. Walter
Kelker & Deleuw
Kelly Cooke & Co.
McClellan & Junkersfeld
Richey, Albert 8.
Ssnderson & Porter
Stevens & Wood, Inc.
Stone & Webster
White Eng, Corp., The J. G.
Engines, Gas, 0Oii or Steam
Ingersoll-Rand Co.
Westinghouse E. & M. Co.
Exterior Side Paneis
Haskelite Mfg. Corp.
Fare Boxes
Cleveland Fare Box Co.
Nat'l Ry. Appliance Co.
Perey Mfg. Co., Inec.
Fare Reglsters
Electric Servies Sup. Co.
Fences, \;‘ovten Wire and
Fence Posts
Amer, Steel & Wire Co.
Fenders and Wheel Gnards
Brili Co., The J. G.
Counsolidated Car Fender Co.
star Brass Works
Wood Co., Chas. N.l
Fibre and Fibre Tubing
Westinghouse E. & M. Co.
Field Coils (See Coils)
nishing Materiale
F;amugn Lacquer Mfg. Co.
Valentine gz Col. s
Flaxtinum Insulal
I?s\t"li Ry. Appliance Co.
Floodl 8
r}laolgc. gSer'vice Supplies Co.
Fioor, Sub.
Haskelite Mfg, Corp.
Flooring, Monalithic
Johns-Manville, ine,

Fioors
Haskelite Mfg. Corp.
Forgings
Brili Co.. The J. G.
Csarnegie Steel Co.
Standard Steel Worke

Frogs & Crossings, Tee Rall
Bet.hlehenijSte%l r%o.
Ramapo ax Corp.

W?n. Wharton Jr. & Co..
Inec.

Frogs, Track (See Track
“‘or].:.;‘r "

Frags, Trotley
lgliotric Servéce Supplies Co.
Ohio Brasa Co.
Westl{ngm:?e E. & M. Co.

Funnel astings
v;lu'; Wharton, Jr. & Co.

Ine.

Furnaces, Electric

American Brown
E!ce. Corp,

Fuses nnd Fuse Boxes
Columbis Machine Wka.
Consolidated Car Heating Co.
General Electric Co,
Westinghouse E. & M. Co.

Fuses, Cartridge, Non-Refilla-
ble and High Voitage
Jahns-Pratt Co.

Fnses, Cartridge, Refillable
Johns-Pratt Co.

Fures, Retiflable
General Electric Co.

Gasketa, Ashestos
Jahns-Manviile, lne,
Westinghouse Tr. Br. Co.

Carmera Blectrie C
Gener; ectric Co.
Westln%houae E. & M. Co.

Gas Prodncers
'Wentinzhouse E. &. M. Co.

Gates, Car
Briii Co., The J. G.

Gnnges, 0il & Water
Ohio Brasa Co.

Gear Blanks
R:thlehem Steel Co.

Briil Co., The J, G.

Carnegie Steel Co.
Standard Steel Works

Gear Cnses
Chillingeworth Mfg. Co.
Columbia Machine Wkas.
Elec. Service Suppiies Co.
Westinghouse E. & M. Co.

Gears and Pinlans
Bemis Car Truck Co,
Bethlehem Steei Co.
Columbia Machine Wka.
E(l’ectric Service Supnlies

n.
General Electric Co.
Nat'i Ry. Appliance Co.
Nuttall Co.. R. D. .
Tool Steel Gear & Pinion Co.
(Centinued on Page 70)

Boveri
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Pneumatic tampers make a firmer
and more permanent roadbed

More track can be tamped per day,
and a more uniform roadbed ob-
tained, when pneumatic tie
tampers are used. Full tamping
power 1s available all day long.

Four men with pneumatic tampers
will tamp more track per day, and
do a better job, than ten to twelve
men using hand methods.

An Ingersoll-Rand Portable Air
Power Unit for Tie Tamping,
Paving Breaking, Drilling, etc.,
effects a surprising reduction in
the time and cost of track work.
An investigation of theseair power
units will show many ways to re-
duce track costs. Ask for complete
information.

INGERSOLL~RAND COMPANY~-11 BROADWAY, NEW YORK CITY.
Ofﬁceq in principal cities the world over
FOR CANADA REFER-CANADIAN INGERSOLL RAND CO. LIMITED, 260 ST.JAMES STREET, MONTREAL, QUEBEC.

Ingers
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Generatiog Sets, Gas-Electrie
General Electric Co.
Generators
American
Elec. Corp.
General Eleﬂ:trig Co.
Leece Nevills Co.
Westinghouse E. & M. Co.
Girder Rails
Bethleheslil Slteel Co.

i eel Co.
G%ﬁ;:m(See Bells and Gongs)
Greases (See Lubricants)
Grinders and Grinding

Brown Boverl

Grinders, l;:rtakble e
i ack wor :
GRainaY Portable Electrie

Railway Trackwork Co.
Grinding Bricks and Wheels
Rsilway Trackwork Co.
Guoard Rail Clm%lgp
x f
e . Jdr. & Co..

Gu?rcd' Ralls, Tee Rail and
Mnrnganese
o Ajax Corp.
\l’%nx?wWhanon. Jr. & Co..

Inc.

Guards, Trolley
Elec. Service Sup. Co.
Ohio Brasa Co.

Hammers, Pneumatle
Ingera(‘)l\‘ll-litland Co.

Harpe, olley
anet Trolley Harp Co.
Coiumbia Machine ‘Wor
Blec. Service Supplies Co.
More-Jones Brass & Metal

N‘fﬁiallsl Co.. B. D.
raas
'?")'Ja:mton Trolley Wheel Co.
his
nﬁg;.“Serﬂce Supplies Co.
General Electric Co.
Ohlol IlBrass Co.
dilnlng
ﬂ(f:lumbia Machins Works
Haekelite %ﬂr. Cgrp.
Pantasote Co.. 5
lla:teu. Car (Electrie)
Consolidated Car Heating Co,
Gold Car Hest. & Light. Co.
Nat'l Ry. Appllance Co.
Smith Heater Co.. Peter
Heaters, Car, Hot Air and

Water
Smith HeatBrStCo.. Peter
Healera, Car, ove
Smith Heater Co.. Peier
Helmets—Welding
Raflway Trackwork Co.
Una Welding“& Bonding Co.
Holsts and Lifts
Columbia Machine Wks.
Ford Chaln Block Co.
Holsts, Portable
Ingersc&l‘-Rand Co.
Horns, r -
American Strombos Ce.
Hose, Bridges
Ohio Brass Co.
Hose, Pneamatic
Weatinghouse Traction
Brrkctho.
Jee Machines
Phoenix Ice Machine Co.
Ignitlan Unlis
Leece Neville Co.
Instruments, - Measuring,
Testing and Recording
American Steel & Wirs Co.
Gencrals Elelfuéic Co.
Roller-Smit 0.
Waatinghouse E. & M. Co.
Insulating Cloth, Paper and

GT‘neal Electric Co

ner. 3
Ir:dn:ton Varnish & Ins. Co.
Johns-Manville, Ine,

Mica Ineulator Co.
Okonite Co.
Okonite-Callender Cable Co.

Inc.

Weauxl:ghog‘s& E. & M. Co.
1nsulating

Irvington Varnish & Ine.Co.
Ineulating Varnishes
Irvington Varnish & Ins.Co.
Insciation (See aiso Palnts)
Electric Ry. Baulpment Co.
Electric Service Sup. Co.
Genersl Electric Co.
Irvington Varnish & Ins. Co.
Mica Inaulator Co.
Okonite Ca.
Okonite-Callender Cable Co.

Inc.

Weatinghouse E. & M. Co.
Insalation, Pipe & Boller

Johns-Manville, Inec.
Insalation Slot

Irvington Varnisb & Ins. Co. |-

Insalator Plos

Elec. Service Supplies Co.
Hubbard & Co.
Insulstors (See also Line

atorin
Blec. Ry. Equlpmeni Co.
Elec. Service Suoplies Co.
General Electric Co.
Hemingray Glass Co.
Irvington Vsrnish & Ins. Co
Ohio Brass Co.
Westinghouse E. & M. Co.

ELECTRIC RAILWAY JOURNAL

Interlor Side Linings
Haskellts M{g. Corp..

Interurban Cars (See Cars
Pnsgznzer. Frelght Express
ete.

Jacks (Seo also Cranes,
Hoists snd Lifts)

Buda Co.

Columbias Machine Wka,

Elec. Service Supplies Co.

Nén.ional Railway Appliance
0.

Joints, Rail (See Ralil Joints)

Joanrnal Boxes
Bemis Car Truck Co.

Brili Co.. The J. G.

Lacqner Finlghes
Egyptian Lacquer Mfg. Co.
Valentine & Co.

Lamps, Guards and Fixiures
Elec. Service Sup. Co.
General Electric Co.
Westinghouse B. & M. Co.

Lamps, Aro and Incandescent

(See also Headllghts)
Qeneral Electric Co.
Westlnghouse E. & M. Co.

Lamps, Signal and Marker
Elec. Service Supplies Co.
Nichola-Lintern Co.

Ohjo Brass Co.

Lanterns, Classification
Nichola-Lintern Co.

Letter Boards
Haskelite M{g. Corp.

Llghting Systems

Leece Nevills Co,

Lightning Protection
tectric Service Sup. Co.
General Elecirio Co.

Ohio Brases Co.
Westinghouee B. & M. Co.

Line Material (See also
Brackets, Insulators,

Dossert & Co.

Electric Ry. Equipment Co.
Electric Service Sup. Co.
General Electrie Co.
Hubbard & Co.
Johne-Manville, Inc.
More-Jonea Brass & Metal

Co,
Ouio Brass Co.
Westinghouse E. & M. Co.

Locking Spring Boxes
Wm. Wharton, Jr. & Co.,

Inc. .
Locomotives, Electrio
American Brown

Elec. Corp.
General Electric Co.
Westinghouse E. & M. Co.
Locnmotives, 0il Englne
Electrle Driven
Ingersoll-Rand Co.
Labrieating Engineers
Standard Ol Co. of
Indiana
Texas Company
Untversal Lubricaitng Co.
Lubricants, Ol and Grease
Standard Oil Co. of
Indiana
Texas Company
Universal Lubricating Co.
Machinery, Insuleting
Amer. Insulating Mach. Co.
Mangnnese Parts
Bemia Car Truck Co.
Manganese Steel Castings
Wm. Wharton, Jr. & Co.,

Inc.
Manganese Steel Guard Rails
Ramapo Ajax Corp.

Wm. Wharton, Jr. & Co..

Inc.
Steel, S8peeial
ork

Boveri

Manganese
Track Wi

Bethlehem Steel Co.
Ramapo Ajax Corp.

Wm. Wharton Jr. & Co.,

Inc.
Manganese Steel Swiiches,
Frogs and Croseings
Bethlehem Steel Co.
Ramapo Ajax Corp.
Wm, Wharton, Jr. & Co..

Ine.
Meters (See Instruments)
“I*lloller-Smith Co.

re
Mica Insulator Co.
Motor Boases (See Buses,

Motor)
Motor and Generator Sets
Genersl Electric Co.
Motor Leads
Doaseri_& Co.
Motors, Electric
American Brown
Elec. Corp.
Genersl Electric
Westinghouse E.
Motorman’s Seats
Brill Co.. The J. G.
Electric Service Sup. Co.
Hale-Kilburn <Co.
Heywood-Wakefield Co.
Wood Co.. as. N,
Nuts and Bolts
Bemia Car Truck Co.
Bethlehem Stsel Co.
Hubbard & Co.

Boveri

Co.
& M, Co.

Ohmmeters
Roller-Smith Co,

vits (See Lubricants)

Omnlhuses (See Buses,

Moter)
Oxy-Acetylene (See Cutting
Apparatus Oxy-Acetylene)
Oxygen
International Oxygen Co.
Packing

Westinghouse Traction
Brake Co.
Packing, Asbestoa
Johns-Maagville, Ine,
Paint, Iron Preservative
Johns-Manville, Inc,
Paints and Varnishes
(Insalating)
Electric Service Sup, Co.
Irgmgton Varpish & Ina.
0

Mica Insulator Co,
Natlonal Ry. Appliance Co.
Palnts & Varnishes, Preserv-
ative
Joaseph Dixon Crucible Co.
Panels, Oatside, Inside
Haskellte Mtg. Corp.
Pavement Breakers
Ingersoll-Rand Co,
Pickaps, Trolley Wire
Elec. Service Supplies Co.
Ohio Brass Co.
Pinion Pullers
Elsc. Service Supplies Co.
General Electric Co.
Wood Co., Chas. N,
Pinlons (See Geara)
Plns, Case Hardened, Wood
and Iron
Bemia Car Truck Co.
Ohio Brass Co.
Weetinghouse Tr. Brake Co.
Pipe Fittings
Standard Steel Worsgs
Waetinghouse Tr. Brake Co.
Planers (See Machine Tools)
Plates for Tee Rall Switches
Rameapo Ajax Corp.
Pllers, Rubber Insulated
Electric Service Sup. Co.
Néiuonal Railway Appliance
0.

Piywood, Roofs, Headllning
Floors, Interlor Panels,
Bulkheads, Truse Planks
Haskelite Mfz. Corp.

Pnenmaile Tools
Ingersoll-Rand Co,

Pole Clampa
Clark-Williams Eng.

Pole Line Hardwara
Bethlashem Steel Co.
Electric Service Sup. Co.
Ohio Bress Co.

Poles, Metal Street
Elec. Ry. Equipment Co.
Hubbard & Co.

Pole Mountings
Clark-Williams Eng,

Pole Reinforeing
Hubbard & Co.

Poles and Ties Treated
Beil Lumber Co.

Poles, Ties, Posts, Pillng and
Lumber

am
Bell Lumber Co
Naugle Pole &
Poles, Trolley
Bayonet Trolley Harp Co.
Bell Lumber Co.

Electric Service Sup. Co.
Nuitall Co., R. D.

Poles, Tubular Steel
Elec. Ry. Equipment Co.
Electric Service Sup. Co.

Poriable Grinders
Buda Co.

eads

ot
Okonite Co.
Olkcuite-Callender Csble Co.

ne.

Power Saving Devices
National Ry. Appliance Co.

Pressurs Regulators

General Electric Co.

Ohio Brass Co.
Westinghouse E, & M, Co.
Westinghouse Traction
Brake Co.

Pumps

A. S. Cameron Steam Pump
Wks. (Ingersoll-Raand Co.)
Ingersoll-Rand Co, (A. S.
Cameron Steam Pump
Wks).

Pamps, Vatuam

A. S. Cameron Steam Pump
Wks. (Ingersoll-Rand Co.)
Ingersoll-Rand Co. (A. S.
Cameron Steam Pump
Wkas.)

Punches, Ticket
International Register Co.
Wood

Co. .

Co.

Tie Co.

Ramapo Ajax Corp.
Rall Grinders (See Orinders)
Rall Joints

Caruegie Steel Co. °

Rail Joint Co,

Rail Jolnte—/Welded
Lorain Steel Co.
Metal & Thermit Corp.

Rails, Steel
Bethichem Steel Co.
Carnegie Steel Co.

Rail Welding

Metal & Thermit Corp.
Rallway Trackwork Co.
Una Welding & Bonding Co.

Ralilway Paviog Goards, Steel
Godwin Co.. Inc.. W, 8.

Rallway Safety Switches
Consolidated Car Hsating Co.
Weatinghouse E. & M, Co.

Rattan

Brill Co., The J. G.
Eleciric Service Sup.
Hale-Kilburn Co.
Heywood-Wakefleld Co.

Rectlifiers, Mercary
American Browan
Elec. Corp.
Refrigerators, Car
Phoenix Ice Machine Co.
Registers nod Flttings
Brili Co., The J. G.
Electric Service Sup. Co.
International Register Co.
Rgoke Automatic Register
0.

Reinforcement, Ooncrete
Amer, Steel & Wire Co.
Bethlehem Steel Co .
Carnegie Steel Co.

Repair S8hop Appliances (See
slso Coil Banding and
Winding Machines)

Elec. Service Supplies Co.

Repalr Work (See also Coils)
General Electric Co.
Weatinghouse E. & M. Co.

Replacers, Car
Electric Service Sup. Co.

Reslstances

Consolidated Car Heatlog Co.

Reslstance, Wire and Tube
American Steel & Wire Co.
General Electric Co.
Westingbouse E. & M. Co.

Retrievers, Trolley (See
Catchers and Retrlevers,
Troiley)

Rheostate 3
General Electric Co.

Mica Ineulator Co.
Westinghouse E. & M. Co.

Roller Bearings

Hyat{ Roller-Bearing Co.
Asbestos  (Corra-
gated and I'lat)
Johna-Manville, Inc,

Roofing, Car

Haskelite Mf{z, Corp,
Pantasote Co.. Inec.

Rooflng and Shingles, As
hestos

* Johns-Maanvitle, Ine.

Roofs, Car & Dus
Haekelite Mfg. Corp.
Safety Control Devices
Safety Car Devices Co.

Sanders, Track
Brill Co., The J. G.
Electric Service Sup. Co.
Nichole-Lintern Co.
Ohio Brasa Co.
Sash Fixtores, Car
Brill Co.. The J. G.
Edwards Co., Inc.,

0. M.
Sash, Metal, Car Window
Edwards Co., Iac.,

0 M,
Hale-Kilburn Co.
Scrapers, Track (See Ciean-
ers and Scrapers, Track)
Serew Drivers, Rubber
Insolated
Blectric Service Sup. Co.
Seating Materials
Briil Co.. J. G,
Hale-Kilburn Co.
Haskelite Mfg. Corp.
Heywood-Wakefleld Co.
Pantasota Co.. Inc.
Seats, Bus
Brill Co., The J. G.
Hals-Kilburn Co.
Heywood-Wakefleld Co.
Seats, Car (See also Ratitan)
Briill Co.,, The J. G.
Hales-Kilburn Co.
Heywood-Wakefleld Co,
ond Hand Equipment
Electric Equipment Co
Salzberg Co., Inc., H.
Shades, Vestibule
BrﬂllCo.. The J. G.

hovels

Brill Co., The J. G.
Hubbard & Co.

Shovels, Power

Brill Co., The J. G.

Side Bearinge (See Bearings
Center and Side

Signals, Car Starting
Consolidated Car Heating Co.
Electric Service Sup. Co.
Nat'l Pneumatic Co., Inc.

Co.

Boveri
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Signal Systems, Bloek
Electric Service Sup. Co.
Nachod & U. 8. Signal Co.
Wood Co.. Chas. N,

Signal Systems, Highway

Croseing
Nachod & U. 8, Signal Co.

Signals, Indleating
Nichols-Lintern Co.

Stack Adjosters (See Brake
hAdjuuterl)

g
Carnegie Steel Co.

Sleet Wheels and Cuiters
AJndgzaon Mtg. Co., A. &

Bayonet Trolley Harp Co.
Columbia Machine Wks.
Elec. Ry. Equipment Co.
Elee, Ry. Improvement Co.
Electric Service Sup. Co.
More-Jones Braas & Metal

Co,
Nuttali Co.. R. D.

Smokestacks, Car
Nichols-Lintern Co.
Snow-Plows, Sweepers and
Brooms
Brill Co., The J. Q.
Columbia Machlne Wka.
Consolidated Car Fender Co.
Snow Sweeper, Rattan
Heywood-Wakefleld Co.
Solderlng and Brazing Ap-
paratus (See "Weldlng
Processes and Apparatus)
Special Adheslve Papers
Irvington Varnish & Ins. Co.
Speclai Trackwork
Bethlehem Steel Co.

Loraln Steel Co.

Wm. Wharton, Jr. & Co.,
Inc.

Splkes

Amer, Steel & Wire Co.

Splicing Componnds
Weatinghouse E. & M, Co.

Splleing Sleeves (See Clamps
and Connectors)

Springs, Car and Truck
American Steel Foundries
Amer, Steel & Wire Co.
Bemia Car Truck Co.

Brill Co.. The J. G.
Standard Steel Works

Sprinklers, Track and Road
Brill Co.. The J. G.

Steel and Steel Products
Carnegie_Steel Co.

Morton Mfg. Co.

Steel Car Doors

Morton Mfg. Co.

Stee! Flooring

Morton Mfg. Co.

o,
Brilf Co.. The J. G
Morton Mfg. Co.
Stokers, Meehanlesl
Babcock & Wilcox Co.
Westinghouse E, & M, Co.
Stop Slgmals
Nichols-Lintern Co

Storage Batteriea (See Bat-
teries, Storage)
Strain, Insalators
Co., A, &

A}xderaon Mfeg.

. M.
Electric Service Suppilea Co.
Ohio Brass Co.
:Ne::.’lnzhouse E. & M. Co.

ra
American Steel & Wira Co.
Roebling’s Sone Co., J. A.
Street Cars (See Cars, Pas-
senger, Frelghi, Express,
ete.)
Subway Boxes
Johna-Pratt Co.
Superheaters
Babcock & Wilcox Co.
Sweepers, Snow (8See Snow
Piows, Sweepers and
Brooms) g
Switch Stande and Fixturee
Ramapo Ajax Corp.
Switchhoards, Ashestos
Johna-Pratt Co.
Switches and Switchboards
American Brown Boveri
Elee, Corp,
ansolidated Car Heating
0.
Electrio Service Sup, Co.
Genersl Electric Co,
Waestinghouse E. & M. Co.
Switches, Safety
Johna-Pratt Co.
Switches, Selector
Nichols-Lintern Co.
Switches, Tee Rall
Ramapo Ajax Corp.
Switches, Track (See Track
Special Work)
Synchroscopes
Roller-Smith Co.
pers, Tie
Ingereoll-Rand Co.
Railway Trackwork Co.
Tapes and Cloths (See Insa-
lating Cloth, Paper and

Tape)
Tee Rall Speclal Track Work
Bethlehem Steel Co.
Ramapo Ajax Corp.
Wm. Wh n, Jr. & Co..

Inec.
(Continued on Page 72)
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Trade Mark Reg. U. 8. Pal. Off.

Mude of extra quallty etock firmly bralded and smoothly finlshed.
Carefully inspected and guaranteed free from flaws,
Samples and laformation gladly sent.

SAMSON CORDAGE WORKS, BOSTON, MASS.

UL N R T

m 'TR’QI] Bonds«f‘ WELD

“@/Portabl”é‘fArcg W§eldmg Outfnts ¥
Ehe Electr c' Ra Iway Ilmpro e t C
! 1w Y va Q'!Ien )

leveland Ohlo

0.

(IBRBESIBSIRIBRIRRIBERAIG

Chapman

Automatic Signals
Charles N. Wood Co., Boston

e L L T

CEDAR POLES Western

We guarantee
all grades of poles; also any butt-treating specifications

BELL LUMBER COMPANY

Minneapolis, Minn.

Northern

NAUGLE POLES

NAUGL]E POLE & TIE CO.

59 E. MADISON ST. CHICAGO ILL.
| New York - Columbus - Kansas City - Spokane - Vancouver - Boston

SUNORIN T T

'l\lllllllllllllllllllllllllllllllllllllllllllllllll

Car Heating and Ventilation

are iwo of the winler probleme that you muet
seitle without delay. We can show you how
to take care of both, with one equipment.
Now is the ilime to get your cars ready for
next winter. Wrlle for details,

e Peter Smith Heater Company
6209 Hamilton Ave., Detroit, Mich.

ﬁ\lllllllllllllllg

5

| HEATERS B
ZHMS

M

i,

The Most Successful Men_ in the Electric Railway

Industry read the

ELECTRIC RAILWAY JOURNAL

Every Week

o By

f;;ggg
WELDING CABLE

ELECTRICAL WIRES and CABLES
John A. Roebling’s Sons Company, Trenton, N. J.

ROEBLING

OO

Gets Every Fare

PEREY TURNSTILES

S

RAILWAS U‘l'_ll—l‘f B COMPANV|

CAR COMFORT WITH

-or PASSIMETERS HEATERS
Use them in yoar Prepaymeat Areas and U Tl L IT REGULATORS
T T s Co IS : VENTILATORS
erl?)lll Parl?l;ve::. l;e:ngork C.l.ty = % 141.1(?#]::: 22.d P Cwa?:ztleogz: ngvngg::?‘lle.Y’

AT

CHILLINGWORTH

One-Piece Gear Cases

Seamless—Rivelless—Light Welght
Best for Service—Darabllity and
Economy. Write Us.

Chillingworth Mfg. Co.

Jeraey City, N. J.

INDUSTRIAL GASES

OXYGEN - HYDROGEN
(S ST E M
ACETYLENE k- %—»-w—. NITROGEN

Qulck ehipment and low prices aleo om cyllnders, valves, torches,
regulators and supplies.

Main Offices:

Pitisburgh

Newark, N. J.

Toledo

International Oxygen Co.,
Branches: New York

THE BESY TRUSS PLANK ELEOTRIC HEAYER EVER PREODUCED

No.
478E

GOLD CAR HEATING & LIGHTING CO.. BROOKLYN, N. Y.

nim

eoonmeanro o G A O DA TS OGOV DGO

] Corpo:rat-mn
'.. RAMAPO AUTOMATIC

1ETURN SWITCH STANDS
PASSING SIDINGS
TEE RAIL SPECIAL WORK
MANGANESE CONSTRUCTION
Al FICES AT ALL WORKS
fain (W¥fice. HILLBURN, N.Y. |
] lIlIIlIlII_IIIIIIIIIIII[I!IlIIlIIIlIllIIIIIIlIlIlIIII
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LT H TR
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A Single Segment or a Complete Commutator

is turned out with equal care in our shops.
differ only

The orders we £11
in magnitnde; small orders commsod ount utmost care
and ekill just as do large orders. CAMERON quality epplles to
every coil or segmeat that we cao make, as well as to every
commutaior we built. That's why so many electric railwey men
rely ahsolutely op our wwme.

Cameron Electrical Mfg. Co., Ansonia, Connecticut
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Telephones and Parts
Electric Service Sup. Co.
Testing Devices, Meter
Johns-Pratt Co.
Teeting Instruments (See In-
strnments, Electrical Moas-
uring, Testing, ete.)

Thermostats
Consolidated Car Heating Co.
Gold Car Heating & laght

ing Co.
Railway Utllity Co.

Smith Heater Co.. Peter
Ticket Choppers & Destroyers
Electric 8ervice Sup. Co.

Tickets and Transfers
Globe Ticket Co.

Ties and Tie Rods, Steel
Carncgle Steel Co.
International Steel Tie Co.

Tiecs, Wood Cross (See Poles,

Tles, Posts, ete.)

Tires
Fisk Tire Co.

General Tire & Rubber Co.

Tongue Switches
Wm. Wharton, Jr. & Co.,

Inc.

Tool Steel
Bethlehem 8teel Co.
Carnegie Steel Co.

Tools, Track & Miscellaneous
Amer. Steel & Wire Co.
Columbla Machine Wks,
Electric Service Sup. Co.
Hubbard & Co.

Railway Trackwork Ca.

Torches, Acetylene (See Cut-

ting Apparatus)

Tower Wagons & Auto

Trucke
McCardell & Co.. J. R.

Towers and Transmisslon
Structures
Archbold-Brady Co.
Westinghouse E. & M. Co.

Track Expansion Jolnts
V&;m. Wharton, Jr. & Co.,
ne,

~

WHAT AND WHERE TO BUY—Continued from page 70

Track Grinders

Metal & Thermit Corp.
Railway Tmckwork Co,
Ramapo Ajax Corp.

Una Weldlng & Bonding Co.

Track, Special Work
Bethlehem Steel Co,

Buda Co.

Columbla Machine Wks.
Ramapo Ajax Corp.

“I'm. Wharton, Jr, & Co..
ne.

Trackless Trolley Cars

Brill Co., The J

Transfers (See Tlekets)

Transformers
American
Elec. Corp.
General Electric Co,

Brown Boveri

Westinghouse E. & M, Co.

Treads, Safety, Stalr Car
Step

Morton Mfg. Co.

Trollcy Bases

General Electric Co.
More-Jones Brass & Metal

Co,
National Rallway Appliance

0,
Nuttall Co., R. D.
Ohio Brass Co,
Trolley Bases, Relrleving
General Electric Co.
Némonal Railway Appliance

Nuttsll Co.. R. D,

Ohio Brass Co.

Trotley Buses

Bril) Co., The J, G.
General Electrie Co.
Westingbouss E, & M. Co.
Trolley Materlal (Overhead)
Aj:ndle&-son Mfg, Co, A, &

Co.
Metal

Electric Service Sup.
More-Jones Braas &

0.

Ohio Brass Co,
Westinghouse E. & M. Co.
Trolley Shoe

Miller Trolley Shoe Co.
Trolley & Trolley Systems
Ford Chaln Block Co.

Trolley Wheel Bushings
Mors-Jones Brass &

Co.
Star Brass Works
Trolley \Vheels (See Wheels,
Trolley)
Trolley Vheels and Harps
Electrle Service Supplies Co.
More-Jones Brass & Metal

Metal

Co.
Star Brass Works
Thornton Trolley Wheel Co.
Trolley Wire
Amerlcan Brass Co,
Amer, Electrical Works
Americap Steel Foundries
Amer. Steel & Wirs Co.
Anaconda Copper Min. Co.
Bridgeport Brass Co.
Roebling’s Sons Co.. J. A.
Roms Wire Co.
Trueks, Cat
Bemis Car Truck Co.

International Motor Co.
Mack Truck, Inc.
Yellow Truck & Coach
Mlg. Co.
Truss Planks
Hagkelite M{ig, Corp.
Tubing, Yellow aod Blaek,
Flexlble Varnish
Irvington Varnish & Iuns, Co.
Turblnes, Steam
Geuersl Electric Co.
Westinghouse E. & M. Co.
Turnstiles
Electric Service Sup. Co.
Ohio Brass Co.
Perey Mig. Co., Inc,
Turntables
Electric Service Supplies Co.
Valves
Ohio Brass Co.
Westinghouse Tr. Br. Co.
Vnrnished Papers and Sitks
Irvington Varnish & Ins. Co.
Ventilators, Car
Brill Co., The J. G.

Consolidated Car Heating Co
Nsat’l Ry. Appllance Co.
Nichols-Lintern Co.
Railway Utility Co.

Vestlbule Linlngs
Haskelite Mfg Corp.

Voltmeters
Roller-Smith Co.

Weatherproofing
Morton MIig. Co.

Welded Rall Jolnts

Electrle  Railwsy Improve-

ment Co.
Lorain Steel Co.. The
Metal & Thermit Corp.
Obhlo Brass Co.

Railway Trackwork Co.
Una Welding & Bonding Co.
Welders, PI’ortable Electrle
Electric Railway Improve-

ment Co.

Metal & Thermit Corp.
Ohio Brass Co.

Railway Trackwork Co.
Una Welding & Bonding Co.
Westinghouse E. & M. Co.
Welders, Rall_Joint

Ohio Brass Co.

Railway Trackwork Co.
Weldlng & Cutting Tools
International Oxygen Co.
Welding Processes and

Apparatns

Electric Rsilway Improve-

ment Co,

General Electric Co.

Metal & Thermit Corp.
National Railway Appliance

Co.
Ohio Brass Co.
Railway Trackwork o,
Una Welding & Bonding Co.
Westinghouse E. & M. Co.
Welding Steet
Electric Railway Improve-
ment Co
Railway Trackwork Co.
Una Welding & Bondivng Co.
Weldiag Wire
American Steel & Wire Co.
General Electric Co.

Railway Trackwork Co.
Roebling's Sons Co..
Waterproofing
Johns-Manville, Inc
VWelding Wire and
Railway Trackwork Co.
Wheel Guards (See Fe

and Wheel Guards)
“l’n{el P’ressee (See Machlne

“heels, Car, Cast Iron
Bemis Car Truck Co.
Griffin Wheel Co.

Wheels, Car Steel & Steel Tl
American Steel Foundrie
Carnegle Steel Co.
Standard Steel Works

Whieets, Trolley
Bayonet Trolley Harp. Co.
Columbia Machine Wks.
Elec. Ry. Equipment Co.

Electric Service Supplies Co.
Geners) Electric
More-Jones Brass

Co,

Nuttall Co., R. D.
Star Brass Works
Wheels, Wrooght Steel
Carnegie Steel Co.
AYhistles, Alr

General Electrle Co.

& Met:

Westinghouse Traction

Brake Co. !
Window Sash Loeks & Rarks
Morton Mfg, Co,
Wire Rope
Amer. Steel & Wire Co.
Roebling’s Sons Co., J.
Wires and Cnbles
Amerlcan Brass Co.
Amer, Electrical Works
Amer, Steel & Wirs Co.
Anaconda Copper Min,
Bridgepart Brass Co.
General Electric Co.
Okonite Co.

Inc.

Okonite-Callender Cable Co.
Roebling’s Sons Co..
Roms Wirs Co.
Westinghouse E. & M. Co.

AR

Co.
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Modern Light-weight Cars

in one shipment

for the

Virginia Electric & Power Co.

An excellent illustration of
the spirit of progress which
has dominated electric rail-
way activities within re-
cent months was the train
of fifteen bright new cars
recently shipped to the
Virginia Electric & Power
Co. from our American
Plant in St. Louis.

Mounted on the Brill light-
weight No. 177-E-1 type
trucks, and equipped with
air-operated automatic trea-
dle arrangement on each
platform in front of single
exit door, complete safety
devices and plush uphol-
stered seats, these cars will
stimulate car-riding. Mod-
ern cars attract passengers.

R g

One of fifteen double-end Safety Cars now in service in Richmond, Va.

THE

AMERICAN Car Co —
ST OWIS MO.

J. G. BRILL COMPANY

PHILADELPHIA,6 PA.,

G.C.KurLman Car Co.
CLEVELAND.OHIO.

— WasoN Mawnfrc Co.
SPRINGFIELD. MASS,
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*.‘ What they found

—after 13 years

Commutator—In excellent condition. It has
never been turned.
Bearings—Tool marks still visible.
Gearing—Scarcely any perceptible back lash.
Besides, there was no slack in bearings,
connecting rods, or wrist pins.

This CP-27 Compressor was selected at ran-
dom from among the 196 CP-Compressors on the
Key System Transit Company’s cars. Installed
on a car that weighs 38,000 lb., it has been

‘ These st TN e furnishing continuousservicesince Sept.1911. In
t - t . - =

| ah anwsnal reemd, kel thirteen years the car operated 640,670 car-miles,

k incingl f the stam- = o

| ?,‘,’;abuift“‘{;,’;g“‘tghiys ok which corresponds to appromma_\tely .24,_000
car ‘eqiipment and Gese HEE hours of compressoroperation. During this time

! the general preference for the o

| CP-Compressor _among_railway there has been no repair nor replacement of
men. t - .

! Low-Maintenance Compressor. any mechanical or electrical part.

- GENERAL ELECTRIC






