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ANOTHER
ECONOMY

Without in any way reduc-
ing the strength or excep-
tional friction - reducing
properties of Stafford
Roller Bearings for car
journals, we have sim-
plified and materially re-
duced the cost of the bear-
ing itself; 36 parts elimi-
nated.

W rite

for the facts
about the
improved bearing.

STAFFORD
New Hood Thrust T'ype Stafford Roller Roller Bearings

Bearing, in which there are 36 fewer
parts than in former bearings.

guaranteed three years
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Track Congestion

The practical remedy for track
congestion lies in multiple-unit
train operation of low-floor
quick-loading cars.

Westinghouse Low-Floor HL
Control was designed to meet
the requirements of cars oper-
ating in such service.

Westinghouse Electric & Manufacturing Company
East Pittsburgh, Pa.

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

HL Switch Group for Low-Floor Cars ELECTRIC

Westinghouse
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and commotion incident to the working
of linotype machines, is the job printing
department of the McGraw-Hill Com-
pany. Here is a complete print shop
within a print shop. These men whom
you see cutting leads, and setting
type are a busy lot. This is evidenced
by the fact that the average weekly out-
put is about 145 jobs. They range all
the way from reprints of articles and
advertisements for our readers and ad-
vertisers to cards, circulars, booklets,
company and publication stationery, etc.,
for our own use. In ‘addition we often
fall back on the Job Printing Depart-
ment to do rush inserts for the publica-
tions. Considerable color work, too, is
included in its tasks. The handsome
literature you see advertising our papers
to prospective subscribers and adver-

Job Printing

tisers and promoting our company as a
publishing institution is also the product
of this shop.

This job printing force is something
in your life, too, reader of the ELECTRIC.
RAILWAY JOURNAL, because “Who's Who”
in the railway field is composed right
here in this department. Twice a year
these men give us the McGraw Electric
Railway Directory, without which we
railway followers would be lost.

The job composing room pictured
above is equipped with the most up-to-
date steel type frames, of which there -
are ten. Seven full series of types are
carried. In the press room, there are
three Kelly presses, one Universal, and
four Chandler & Price presses, two of
which are equipped with Miller auto-
matic feeders. Nine men are employed
in the pressroom, fourteen in the com-
posing room.
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Type CR Universal Trolley Frogs
(anBe Used On AnyTout.

A Dec1ded Advance
InTrolley Frog¢ Desién

The overlapping-runner design has a much longer life than
" that of frogs in which the flanges of the trolley wheel travel
on the frog pan.

Until the introduction of the Westinghouse Universal Trolley
Frog, difficulty was experienced in making the overlapping-

runner design operate satisfactorily. when running from
curve to tangent.

In Westinghouse Universal Frogs the runners are at an angle
of 8 degrees when they overlap. At thelend of the frog
the angle between runners is 12 degrees. :

Westinghouse Electric & Manufacturing Company
East Pittsburgh, Pa.

Westinghouse
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Arc Weld Bond for base of rail. Installed
around splice plate. Wide angle welding
scarf makes welding easy. Type AW-7.

Compressed Terminal type of bond. Installed around splice
plate, also for cross bonding. Made in a variety of lengths
and capacities. Type E-2. Made also in Pin Driven type.

Made also in Compressed “Terminal type.
special bond for very limited space. Type FP,

Pin Driven Terminal type of bond.

For installiug on
web of rail under splice plate where space is limited.

Cut shows

For the Return Circuit

/ " Just part of the list

of O-B Bonds that

has made the name

\, synonymous with
GOOD

Only the verdict of
satisfied users has
brought O-B Bonds
their

UNIVERSAL
RECOGNITION

o\ BONDING

Gas Weld Bond. A highly efficient
gas weld bond for application to
ball of rail. Has steel armored
terminals. Type ST-2.

Arc Weld Bond for ball of rail.
Has a wide angle welding scarf
like the AW-7. Type AW-8,

Brass ce

" Mansfield \ hio.U. SA.

New York Philadelphia Pittsburgh Charleston.WVa. Chicago Los Angeles . San Francisco ‘Paris.. France
Products: Trolley Material, Rail Bonds, Electric Railway Car Equipment, High Tension Porcelain Insulators, Third Rail Insulators
“m
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Have You Finished

the Job Right?

Your personnel has been chosen wisely; your
plant has been planned carefully; your meth-
ods are the last word in efficiency and your
products find an insatiate market. Have
you finished the job right?

If fire can damage your plant or accidents

disorganize your personnel and drive your
customers to waiting competitors, you cannot
rest secure.

Insurance is the final and fitting step of the
wise executive who finishes the job right. He
takes care of today and has the vision to pro-
tect himself against the emergency that may
come at any time. He is prepared against
all contingencies by having adequate insurance
for his business in all its branches.

As carefully as you choose your banker, just
as carefully should you choose your insurance
broker. The one assists, the other safeguards
your business.

“He who serves best profits most.”

MARSH & MSLENNAN

175 W.Jackson Blvd. Chica‘go, I11.

. Minneapolis
New York
Detroit

Denver San Francisco
Duluth Seattle
Columbus ) Cleveland

Winnipeg
Montreal
Londonr
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The Days Of The 50
Cent Tie Are Gone

When yon plan 1924 paved track
and face the present high cost and
shortage of prime quality wood ties,
think of the 26 properties which
made their first installation of
steel twin ties in 1923.
To determine whether you can do
better on cost of track with steel
twin ties ask for itemized costs
and track plans on Twin Tie
Track.
The
INTERNATIONAL
STEEL TIE CO.
Cleveland

Furr
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Inferurban Railways
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Union automatic

= block signals

afford a simple system of
indications easily under-
stood by trainmen.

The continuous A. C.
track circuit makes possible
the use of “polarized’ or
“wireless” control and in-
sures the display of thepro-
per indication at all times.
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On the IW. B. & A. Railroad

UNION EQUIPMENT WILL SOLVE YOUR INTERURBAN
TRAFFIC PROBLEMS

Let us study your operating conditions and cooperate with you in considering
what automatic block signaling will do for your line.

i Union Stoitch & Signal Co. g
\ SWISS?ALE PA. g
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EYSTONE

Compensating Fixtures

Car Lighting at Lower Cost

One series circuit of 5-94 watt lamps with Keystone Compensating Fixtures
fills the place of several 5-lamp series of lower capacity.

With Keystone Compensating Fixtures, one circuit is enough, because the
burning-out of any one lamp does not interfere with the other four. The
Compensating system automatically recloses the circuit through a suitable
resistance.

Less wiring, fewer lamps, lower current consumption and more economical
maintenance.

CTRIC SERVICEJSUPPLIES (D.

PHILADELPHIA CHICAGO
17th and (,nmhrla Sts. 50 Lhurch St Moaadnock Bidg.,
PITTSBURGH SCRANTON BOSTON

829 Ollver Butlding 316 N Washiogton Ave. 88 Broad St.

Lyman Tube & Supply Co., Ltd., Moatreal, Toronto, Winnlpeg, Vancouver
lqulpment & Lngloecrlng Co., London Eng., Ing S. Belottl & Co., Miluno, ttaly
L. J. Healing & Co., Ltd., Yokohama, Tokio, Kobe and Qsaka, Japan,

sEraest Demoly, Parls. Fraace. Electro-Traccloa, Madrid, Spain,

\
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It’'s in the

Gold Medal Brief

that won the 1923 Charles A. Cofhin
prize for the Chicago North Shore
and Milwaukee Railroad—this
statement :—

¢6¢ If the cars are good and
the roadbed in bad con- ~
dition, the service will
not satisfy the public. ¢9

AND

¢¢ Electric railroads must
exert 'all their energies
toward making travel
fast, safe,

smooth and
comfortable 99

Smooth, comfortable track that satisfies
the public is readily maintained by using
the modern track grinding equipment
shown here.

Full information regarding any type of
rail grinder gladly sent on request.

Railway Track-work Company

3132-48 East Thompson Street, Philadelphia

AGENTS:

Chas, N. Wood Co., Boston; Electrical Engineering & Mfg. Co..
Pittsburgh: P, W. Wood, New Orleans; Atlas Railway Supply Co.,

* Chicago; Walter M, Gmh'lm ’I‘omnto Equipment & anmporinz

Co., London,

“Ajax” Electric Arc Welder

“Hercules” Rail Grinder
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The

Automatic
Door

Car

Pneumatically
Operated

Write for '

further information

ELECTRIC RAILWAY JOURNAL

—a treadle built in the platform
—a connection through the stanchion
—a reliable door engine above

These points, briefly stated, tell what it is! What it
does in actual operation was told in an article in the
August 15th issue of Electric Railway Journal.

How you can apply it to your one-man cars, to speed
up passenger interchange and safeguard fare collec-
tion, will be shown by our representatives.

The Chicago cars with these devices have shown
remarkable results. The automatic door operating
mechanism is National Pneumatic throughout.

Nattonal Pneumatic Company, Inc.

Originators and Manufacturers

PRINCIPAL OFFICE: 50 Church St, NEW YORK
Philadelphia—Colonial Trust Bldg. Chicago—MecCormick Bldg.

Works—Rahway, New Jersey

Manufactured in Canada by
Dominion Wheel & Foundries, Ltd., Toronto, Ont.

11

NATIONAL PNEUMATIC EQUIPMENT
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IN SEATTLE

The portable compressor outfit
illustrated here was built by the
Seattle Municipal Railways by
mounting a Westinghouse-National
E-4 Type Air Compressor on a
second-hand 2%%-ton chassis, with
special body. The outfit operates
four tie-tampers or two paving
breakers and has saved in some
cases as high as $100 to $150 per
day in the cost of way maintenance ,
work. It enables six men to do the
work formerly done by thirty. The
compressor has a piston displace-
ment of 110 cu.ft. per minute and
is equipped with Automatic Control.

You, too, can Economize!

COMPRESSED air can be employed for innumerable oper-
ations which are slow and costly when performed by hand.
Westinghouse-National Industrial Air Compressors are built to
meet every need of the electric railway field, and the satisfactory
service which they invariably give has become a matter of tradi-
tion. The highest degree of economy is attained in the general
plan of design and especially in the distinctive feature of Automatic
Control. All types and sizes. Write today.

Westinghouse Traction Brake Company
General Office and Works: Wilmerding, Pa. '

Westinghouse
Type E-4
Compressor

with
Thermo-Syphon
Cooling System

WESTINGHOUSE~NATIONAL

Alr Conpressors

“QUALITY MACHINES FOR QUALITY SERVICE)
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From the brief that won
the Charles A.Coffin Prize of 1923

“Reduction of Power Consnmption”

“Believing that the greatest ecom;my can be had only by careful
analysis of all items which enter into cost. of rendering service, power
.recording meters were installed on all passenger equipment and
accurate records kept of power required per car mile in all classes of
service. The reduction in energy consumption which followed the
installation of this metering equipment was due to several causes,
but each of the steps taken to accomplish results were studied with
- the aid of these meters.” (The above quotation from page 676
Electric Railway Journal, October 20th, 1923.)

“It has been done’’ "3 o

ECONOMY M ETER

Have HeIped E

Economy Meters were first installed on

the North Shore lines in 1915. Based on
performance they have repeatedly ordered
Economy Meters for new equipment.

Economy Meters are standard on over 100
properties, large and small. They are
inducing total savings well worth while, 1‘
whether you are operating high speed
interurbans or city street cars.

Economy Electric Devices Company
L. E. Gould, President
General Soles Agents

Sangamo Economy Railway Meters Aluminum Field Coils
District Agents for

Peter Smith Heaters Wood Fare Boxes

Bemis Boyerized Truck Specialties Miller Trolley Shoes

1 1592 Old Colony Building, Chicago

o~

Y
METER. THE ENERGY-THAT’S WHAT YOU WANT TO SAVE
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ERE’S a wire that will eliininate your charging
cable trouble — Super Service! Built up of fine
copper wire, rope stranded to give great flexibility, with
heavy cotton reinforcing cords added to provide utmost

. : S -
S tensile strength, and with a double outside jacket of 60%

Charging Cable is but one high grade selected rubber sheets, vulcanized in steel moulds
St o e under tons -of pressure. The result is a cable that is
el seio easy to handle, that withstands the pound and abuse of
and Prices. railway service, that is waterproof and oil resistant, that
: can be jerked and yanked about with perfect safety. The

@ *  photo above shows Super Service charging cable that has

been in use by a nationally known road for over a year.

ROME WIRE COMPANY

Mills and Executive Offices: ROME, NEW YORK
Diamond Mills: Buffalo, N. Y. Atlantic Mills: Stamford, Conn.

BRANCIHES:
NEW YORK BOSTNN 3 GO DETROIT LOS ANGELE3

CHICA
30 Church St. Little Bldg. 14 E. Jackson Blvd. 25 Parsons St. J. G. Pomeroy °*
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| Bates Poles On The =
1% Norfolk and Western Z;
- || Railroad Service & j

Bates Steel Poles readily and economically adapt them- A * j ) 2 i)
selves to fabrication into combination poles, towers, Q/

A frames, and H frames—to meet any requirements

of special construction. 5 . b

-

Pictured is one of the many seventy foot Bates
“flood light towers used on the Norfolk and
. Western Railroad: Service. o

I This is an indication of the almost uni-

versal adaptability of Bates Steel
Poles to the purposes of the elec-
trical construction engineer.

]

Chivaw' . I U A -

o e
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The Last Word in Safely Zones

-

November 8, 1923

) . . ® : . .
neat in appearance—easily installed—readily
removed—economical—strong; in every way

“A SAFE SAFETY ZONE”

Says The American City Magazine:

A new kind of Safety Zone that can not be violated, is described
by the Commissioner of Public Works of the city of Detroit. It
consists of a row of extra strong wrought steel poles, six inches in
diameter, set into the pavement, eight feet apart, and standing
about three and one-half feet above it.

“The zone is five feet wide by eighty-eight feet long,
which is the full length of the space where the street
cars, including trailers, receive and discharge
passengers. To prevent autos from running through
the safety zone a post is set close to the car track,
and to eliminate any danger of accidents caused by
autos running into the posts, a bright green light
burns on a tall post at the end. The post which
carries this light is offset from the safety zone, so
that in case any one should strike the end post with
some vehicle heavy enough to bend it, the lamp-
post would probably escape injury.

“It is thought that the new type affords as much
protection as the concrete safety zone, if not more,
and the cost is only a small fraction of the cost of the
concrete. The cost of a concrete safety zone of
similar size is about $1,600, while the new type costs
slightly less than $400.

“The posts

than three

WOODEN (4P

HOOKS FOR
CHAIN

Pavemeny.

AVEMENT.

POST

1DOM SLEEVE
=
1ROM SLEEVE

o LONCRETE

were set in the following manner: After the pavement

was cut through, holes were bored to a depth of slightly more

feet, and a little concrete was poured into the hole;

then a sleeve 3-ft. long and 7-in. in diameter was dropped into it,

and more concrete was poured around outside the
sleeve. The posts, which are 6-in. in diameter, drop
into this outer sleeve, thus being removable at any
time, as they are not cemented or otherwise fastened.
These hollow posts are 6-ft. long, which makes them
extend 3-ft. above the pavement, but each is capped
with a wooden plug, rounded, which gives the posts a
more finished appearance and also serves to keep
water from getting into them. This plug adds nearly
6-in. to the height of the post.

“With this type of safety zone, it is a simple and
inexpensive matter to change the location. The
lamp-post is bolted to the pavement, but the
wiring is attached only by means of a slip connection
beneath the base, so it, too, can easily be moved.
It is estimated that the whole safety zone could be
entirely removed in about one hour.”

Send for “NATIONAL” Bulletin No. I—Characteristics and Advantages of “NATIONAL” Pipe

NATIONAL TUBE COMPANY, PITTSBURGH, PA.

General Sales Offices: Frick Building

DISTRICT SALES OFFICES

dtlante Boston Chicago Denver Detroft New Orleans New York

PACLIFIO COAST REPRESENTATIVES: U. 8. Steel Products Company

Salt Lake City
8an K

Philadelphia

Pittsburgh
rancisco  Los Angeles

8t. Louis 8¢ Panl
Portland  Seattle

EXPORT REPRESENTATIVES: U. 8. Steel Products Company New York City
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Examine the Service Records
of These Lubricants i

| GALENA ELECTRIC CAR OIL : i )‘”7 |
A The lubricant of unfailing service. Yields greatest mileage and prac- ‘ il
- Hi tically eliminates hot bearings. ] ,
| | !
i ” GALENA POWER HOUSE ENGINE OIL i
b il i A product built specially for this use, with a record of many years of i
B efficient performance.
1 GALENA POWER HOUSE VALVE OIL
» ut The finest cylinder lubricant made. Manufactured from selected
i l stocks by exclusively Galena process. Has won a world-wide repu- e
yi | tation. |
I 1“ GALENA TURBINE OILS it
}"‘ Non-emulsifying, clear, clean, and economical. A “body” that is vf ,
; | dependable and lasting. A grade to suit each requirement of service. it i
e GALENA AIR COMPRESSOR OIL il
I An oil that has proved its superiority in every comparative test. Holds |
compression perfectly and will not carbonize. "
GALENA GEAR GREASE J‘ ;
| The ideal lubricant for gears and pinions. Its ever clinging body i
' i!li cushions the blows of service and protects and preserves this equipment.
|

|

‘ Their daily performance on representative electric railroads 0 Al &1

| in every section of the United States is convincing proof of
their ability to deliver maximum service and reduce the

l expenses of repairs and upkeep on equipment.

00000
l f T ||H‘| Nlil Iltt H || ||| Iy II\IIl'I [ TR Illl|s| PI | | llll HIN

Franklin, Pa.
and omces in principal cities

Nl IlllIIIlIllIlIllIIIllIIIlllllllllllllllllIllIIllllllllllllllllllllllll||lll||ll||Illllllllllllllllll IIIIIIIHIIIIIHIIlllllllllllllllllllll [ ]||m|||m|m|||1]||mmm|m|m||m|||||umuummm]m|Hm|||||m|m|m|||m||m||n|||||[m||u||u|m|m 0

R T T A T 77 777774 7Y Am‘“\\\l\\\\\\\\\\\\\‘\\\\\\\\\\\\\\\l\\\\\\\\\\\\\\\\\l\\\\\\\l\\\\\\
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Here’s the Are Welder for You

One Raxlwuu Com[mny uses this means of
mounting “WD-9" for track work.

Representative Users

Eastern Mass. Street Railway
Manchester Strect Railway
Schenectady Rahway Co.
Philadelphia Rapid Transit
American Rys. Co., Philadelphia
Washington Ry. & Elec. Co.
Northern Ohio Pr: & Lt: Co.
Columbus Rwy. Lt. & Power Co.
Chicago Surface Lines
Milwaukee Elec. Ry. & Lt. Co.
Des Moines City Railway Co.
Ottumwa Rwy. & Lt. Co.
New Orleans Rwy. & Lt. Co.
Texas Elec. Rwy. Co., Dallas |

. San Francisco—Oakland Terminal

GENER

“WD 9” does great

shop and track work !

“WD-9”” was specially designed to run at constant speed
where the supply circuit varies even as much as 400 volts
minimum or 650 volts maximum. It gives the operator con-
stant conditions in the arc—and that means good welding. It
is a compact, well-built set—easy to use and economical to

operate.

Here are some of the things “WD-9” will do right for you if
you team it up with a welding operator who knows his busi-
ness. It repairs truck frames—brake hangers—journal boxes
—gear cases—resistors—drawheads and underframing—
flanges on worn car wheels—worn journals on armature
shafts—broken and worn motor frames. It readily repairs
railway tracks—and is used for rail bonding.

Get acquainted with “WD-9”’ at any of the G-E Sales Ofﬁcés
which are in all large cities.

ELECTRIC
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Electric Railway Journal

Consolidation of Street Railway Journal and Electric Railway Review
Published by McGraw-HI1l Company, Ine,
Henry W. BLAKE and HaRrry L. BrownN, Editors

The Electric Railways
Are Coming Back

O MUCH evidence has accumulated showing the

electric railways are coming back, that they now
have a real story to tell to the financial world. ~An
opportunity to do that came last week at the conven-
tion of the Investment Bankers’ Association in Wash-
ington, D. C., and J. W. Welsh, executive secretary
American Electric Railway Association, made the most
of an invitation to speak on the electric railway situa-
tion. His address is presented elsewhere in this issue.
It consists of a plain statement of facts, forming for
the bankers inescapable proof that the electric railways
are making noteworthy progress in working out their
difficulties. They are surely coming back.

That was the most important message the industry
had to give the investment bankers, for many of them
have not been cognizant of the improving situation and
have continued their disapproval of these securities.
In reality the time is not far distant when electric
railway securities are again going to be considered in
the investment rather than the speculative class. And
this the investment bankers want to know. So Mr.
Welsh’s talk was timely and helpful.

An Intensely Interesting
Narrative of Railroad Development

EST some readers may have missed it, special atten-
tion is directed to the publication in the JOURNAL
for Oct. 20 of the brief of the Chicago, North Shore
& Milwaukee Railroad submitted in the contest for the
Charles A. Coffin gold medal prize. Every one inter-
ested in electric railways will find the reading of that
brief most interesting and profitable. The editors of
this paper were familiar with the matter set forth in
the brief, as practically every accomplishment recorded
there had been related in the JOURNAL as it was done.
And the 1922 Annual Convention Number of the JOUR-
NAL devoted fourteen pages to a story surveying all the
things that had been done to build up this property.
Yet the editors found this brief—the road’s own
story of its accomplishment—the most interesting nar-
rative of electric railway development they had ever
read. It is a plain statement without embellishment of
what has been done, the methods followed and the re-
sults obtained. It ought to be read and reread by every
interurban railway man in the business, for it contains
a host of practical, proved suggestions of things that
cdn be done to build up a railroad. Of course it is
realized that fundamentally this line had something to
build on, but aside from having a good right of way be-
tween good terminal cities, few roads are any farther
down the scale of physical and public relations imper-
fection, as a basis to build on, than was this line,
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That the development of the road has involved more
than ordinary progressiveness is reflected in the fre-
quency with which it has been the subject of comment
and articles in this magazine. Having thus followed
the work of Britton Budd and his associates, the JOUR-
NAL indorses the finding of the Coffin prize committee,
for it believes a record of accomplishment is set up
here that is without parallel in recent electric railway
history., And the significant thing is that it has all
been done by simple, ordinary means. There has been
nothing spectacular or superhuman in the program.
It is just the accumulative result of a thousand little
improvements, but coupled with a sound, sincere policy
of giving the public what it likes and wants.

The Motor Bus 2 7

at the Convention

O SHOW the progress of the electric railway in-

dustry toward acceptance of the motor bus, and the
general thinking about the bus, it is interesting to
bring together the gist of the discussion on this sub-
ject at the recent convention.

L. S. Storrs, president the Connecticut Company, ob-
served that today we find the careful students of trans-
portation in practical agreement that the two agencies
(railway and bus) must be co-ordinated. As to how to
establish co-ordination, he said that the necessary pre-
liminary to any effort to co-ordinate these two agencies
is a public opinion that will support legislation which
recognizes that the two agencies are merely different
means of providing a convenient and needed public
transportation service, which must be unified in order
that the various communities may have a thoroughly
efficient transportation service at the lowest possible
rate. We can talk all we please, he said, about co-ordi-
nating these facilities, but we can accomplish nothing
until public opinion is of a temper to accept the needed
regulation. Real co-ordination devolves upon the trans-
portation utilities, and a full measure of bus operation
should be undertaken as rapidly as the need for service
is apparent and funds available to provide the equip-
ment.

Of the situation in California, where bus competition
has been most intense, D. W. Pontius, vice-president
and general manager Pacific Electric Railway, told of
the material progress that has been made in correcting
the situation—partly by the railways themselves going
into the bus business and partly through legislation.
The main point cited in correcting the situation was
the legislation effected imposing a tax of 2 cents a
gallon on gasoline and requiring that buses and trucks
operating in common carrier service must pay to the
state 4 per cent of their gross revenue.

Pertinent among the statements made by the com-
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mittee on bus operation was one that if a railway com-
pany adopts the policy of providing all transportation
needs in the territory served, the possibilities of the
bus as an aid to such a policy cannot be overlooked.
While noting that supplanting of existing rail lines
with bus routes is a matter of economics, the committee
acknowledges that it will be found that when rail lines
with low earning power are faced with heavy rehabili-
tation or paving charges, the bus can be used as a
means of continuing service with an expenditure for
equipment much below the cost of plant renewals or
paving. It is also asserted that the electric railways
are becoming increasingly interested in the use of the
bus in meeting the full requirements for transportation
in the territory which they individually serve.

H. W. Alden, president Society of Automotive Engi-
neers, the engineering association of the automotive
industry, in a friendly discussion of the report of the
committee on bus operation, pointed out how this re-
port lacked comprehensiveness in several respects. He
observed that the figures presented in the report would
have been somewhat different if independent companies
had been included, because a great many bus companies
are making money. His principal mission in appearing
before the railway association was to encourage and
urge co-operation between the railways as bus users
and the S.A.E., in order that designs of buses may be
developed which will meet the requirements of service.

Another non-railway man who addressed the associa-
tion was Alfred Reeves, general .manager National
Automobile Chamber of Commerce, the body which pri-
marily looks after the business interests of the auto-
motive industry. No progressive railway man could
take exception to his remarks. Out of an interesting
address, these few thoughts are worth repeating here.
He said that with the present congestion of traffic and
concentration of population, the trolleys cannat properly
handle all street transportation. They cannot afford to
build in sparsely settled territories. Nor can the bus
do it alone. Think how many buses would be required,
he says, to supplant the trolley which last year carried
15,000,000,000 passengers. A combination of trolley
and bus seems to be the real answer. In certain fields
of street transportation, the trolley is supreme in effi-
ciency and economy. In other places, the bus holds a
similar position. This demands that the two forms be
co-ordinated. The prime consideration, therefore, is
to fix the fields of endeavor which each shall enjoy.

Speaking of the opportunity which the bus affords
to railway men, he said that as experts the trolley peo-
ple have a rare opportunity to enter the bus field and
thus give the public complete transportation. By hesi-
tating, trolley men have missed some golden opportuni-
ties, although it is not too ‘late if they will enter the
field in the proper spirit. He offered the suggestion
that unless the electric railway interests tgke steps to
discharge the apprehension held by many people that
if the railways take over the buses it will be for the
sole purpose of bringing about their elimination, their
entrance into this new field will not receive a proper
welcome.

On the matter of regulation, he commented that the
automotive industry is in accord with the railway in-
dustry, so far as it relates to state supervision of com-
mon carriers. He reminded the railway audience that
more than two years ago the National Automobile
Chamber of Commerce declared that control over motor
vehicles as common carriers if deemed necessary should

be placed in existing state commissions, and that as a
prerequisite to operation the owner should be obliged to
obtain a certificate of convenience and necessity. A
proviso in this declaration was that lines in actual opera-
tion should prima facie be regarded as necessary.

The Opportunity of the
Railway Association
: ITH the best thinking inside and out the railway
association now concurring very largely in the
desirability of co-ordinating bus with railway, and of
preserving the monopoly of all transportation facilities
in any community, it would seem that the American
Electric Railway Association has such an opportunity
for broadminded treatment of the bus problem that it
cannot afford to miss that opportunity by permitting
the reactionary spirit of a minority to hold it back
longer in its position of partial aloofness.

Just now the principal organizations of the auto-
motive industry and the leading manufacturers of buses
are of a mind to co-operate with the American Electric
Railway Association to the end that its members, rather
than disinterested or antagonistic interests, may have
prior opportunity to capitalize whatever usefulness
the bus possesses. They prefer to have the railway
men take hold of the bus. But if the association cannot
soon see its way clear to accept in generous measure this
offer of co-operation, and to take the lead in determining
where and how the bus can be used, these automotive
industry companies and associations will naturally
direct their aggressive energies into other channels
of development. There, their activities might be
more harmful than helpful to present transportation
companies. The transportation industries really have
too many common interests to permit the few opposing
ones to keep them apart, following separate courses.

The JOURNAL believes that the association might well
now accept and encourage whole-heartedly the full co-
operation and joint effort of the automotive industry
associations. Furthermore, to make this movement ef-
fective, its membership should now be opened, on some
basis, to those legally authorized bus companies which
are established and recognized as permanent, depend-
able transportation agencies operating in a non-com-
petitive way. Some change must shortly be made, any-
way, to provide for membership of the bus subsidiaries
of railway members, and of the companies where rail-
way has been superseded by bus, but operated by the
same company, and hence it is well to consider the
whole question.

It appears now that the association can hardly post-
pone such action beyond the present association year
without missing a really wonderful opportunity to
bring together into one fold all of the interests press-
ing for the common objective of developing the trans-
portation facilities available to the public. The basis
of bus membership might be that of a bus section of
the railway association, as suggested in ELECTRIC RAIL-
WAY JOURNAL for Dec. 2, 1922, page 869, or any other
plan that would bring all the transportation companies
“into the family.” ’

Unless all the energies of these various associations
and railway and bus operating companies can be
directed into a harmonious program, the prospect is a
half-hearted co-operation at best, and much destructive:
competition. But with this harmonious program, the
future of transportation is inspiring to contemplate.
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Typlcal Brazilian Export Train Consisting of 700 Tons of Cattle and Coffee Hauied Eiectricaily

Savings from the
Paulista Electrification Estimated

IThe Costs of Electric and Steam Operation Over a Period of,
Five Years Are Analyzed on Brazil’s Important Main-Line
Railway—Electrification Is Expected to Save as High as 65
per Cent of the Total Operating Cost—Fuel Is a Major Factor

By S. B. Fortenbaugh

Railway Engineering Department, General Electrlc Company

esting example of a projected electrification where

the only considerations involved in the decision to
employ electric operation to replace steam were economy
in operation and the general improvement of the serv-
ice. This road recently contracted for the electrical
equipment necessary for a 50-km. extension from
Campinas to Tatd, in addition to its initial installation
between Jundiahy and Campinas.. This latest addition
is in line with the original policy and intention to
extend the electric service as far as Cordeiro, 206 km.,
and beyond as soon as the exchange situation becomes
more nearly normal.

Brazil today produces practically no eoal or fuel oil,
the high price of imported coal and oil and'consequent
operating costs having originally led the Paulista com-
pany to utilize its natural

THE Paulista Railway, Brazil, furnishes an inter-

Coal—From an extended series of careful tests and
observations it has been found that the ton-miles moved
by an average of 7 lb..of coal on the engine tender of
a steam locomotive is approximately equal to that which
can be moved by 1 kw.-hr. input to the substation.
This figure includes, for convenience of comparison,
all the transmission and conversion losses inherent to
electric operation,.as well as the stand-by losses of the
steam engine. It is sufficiently liberal and accurate,
furthermore, to include all classes of service, miscel-
laneous switching, etc., and any usual and reasonable
variation in the kind and quality of coal.

This figure of 7 lb. represents the amount of coal
burned on steam engines to get the equivalent tonnage
movement of 1 kw.-hr. delivered from an electric power
station. From this it follows that 1 ton (2,000 1b.)

of coal on the engine

and easily accessible
sources of wood as fuel
for the operation of its
trains. Today obtaining
a supply of wood for en-
gine fuel is a serious and
much more costly problem
with the Paulista, the
net result of this condi-
tion of affairs being a de-
cision to push electrifica-
tion and utilize some of
the country’s water-power
development.

Interior of Lonviera Substatlon, Pauiista Railway

tender is the equivalent of
approximately 286 kw.-hr.
of delivered electric
power.

Wood—As a result of a
survey of Brazilian steam
railway practice, it has
been determined that the
work done by 1 ton of coal
is equal, on the different
railways, to that accom-i
plished by from 8 to 9.3
cum. of wood. Assuming
8.5 as an average figure,
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¥lg. 1—Comparative Costs of Condactlng Trains, All Lines

1 cu.m. of wood burned on the steam engine is the
equivalent, in work done, to approximately 33.6 kw.-hr.
of delivered power.

During the last twelve years the average annual cost
of wood per cubic meter has increased from approxi-
mately 90 cents to $2.15 in 1922. This is equivalent to
purchasing electric energy at rates ranging from 2.75
to 6.35 cents per kilowatt-hour. Power has, however,
been contracted for by the railway on a long-term basis
at approximately 1 cent per kilowatt-hour.

PosSIBLE SAVING OF 85 PER CENT OF FUEL COST

Investigation indicates a possible reduction in the
total cost of fuel, based on the existing contract price
for electric power, ranging from approximately 40 to
85 per cent for the years 1910 to 1926, inclusive. This
is a very large proportion of the total operating ex-
pense, and clearly shows the wisdom of the Paulista
Company’s decision to substitute electric for steam
traction. The indications are that the savings effected
in fuel alone will more than fully justify the capital
expenditure required for electrification.

Table 1 gives the Paulista’s actual operating costs
of conducting trains on all lines for the years 1916-1920
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Profile of Portlon of Paulista Rallway Which May Be Electrified Eventually

‘With completion of the new contract recently announced the section between Jundiahy and Tata will be under electrification.

constituting half of this route,
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TABLE I—TOTAL OPERATING COSTS, PAULISTA RAILWAY,

BRAZIL—CALENDAR YEARS OF
d 1916 1917 1918 1919 1920
Steam operation
(actual):
ie ... ... $9,250 $8,500 $11,750 $12,500 $14,250
Watersnpply.. 11,750 8,500 10,250 10,000 23,500
Lubricants. . .. 49,500 51,500 50,500 53,500 86,250
Miscellaneous
supplies..... 39,000 " 46,000 53,500 62,750 77,000
Total, $109,500 $114,500 $126,000 $138,750 $201,000
Labor. . o 352,500 401,500 447,250 586,000 756,500
Fuel. ... o 710,500 824,000 955,500 1,205,500 2,114,750
Grand total.. $1,172,500 $1,340,000 $1,528,750 $1,930,250 $3,072,250
Electric operation .
(estimated):
Miscellaneous
material. ..... $54,750 $57,250 $63,000 $69,500 $100,500
[Eaber. (... ... 235,000 267,750 298,250 390,500 504,250
Electric power. 241,000 274;750 294,000 297,750 384,250
Maintenance :
electric
equipment.... 75,000 75,000 75,000 75,000 75,000
Grand total..  $605,750  $674,750  $730,250  $832,750 $1,064,000
Estimated saving ; 5
‘with electric f
operation: :
IR $566,750  $665,250  $798,500 $1,097,500 $2,008,250
Percent....... 48.3 49.7 52.3 56.9 65.3

TABLE 1I—OPERATING COSTS, PAULISTA RAILWAY, BRAZIL
SEVEN MONTHS, JUNE-DECEMBER, 1923
Cents per Train-Mile

Steam Electric
Fualorelectrieal enerimy i e « « wsivisisisoias s oot = sitvora 1 o4 37.56 13.09
Conducting trains:
Engineers and firemen. . 7.63 F.13
Other train expenses. . . . 6.88 4.03
14.51 9.16
Locomotive repairs:
TABDOP. ;.00 xvisnin canthin » dunrinsin e Suaiilum sk de s 2.99 1.40
PERLETIRY. . . oo xnrn ¢ waroiin o K F w0t sl ¥ iRl 6.12 0.92
§ 9.11 2.32
Substation:
BIOE /055 o /eie oi nisii 6 5575 sim = aie) ara =30 o A ml e st RN ER R D R T 1.79
DRALANIRI .« o0 oo wovimin o Salarete ol s noreiole aionnsdis Ve e LIRS 0.25
Secoundary distribution: oy
BDOE ca Ssiaiaiws wowiis woiatas v i siala s st o utatate’s Y N AR e 0.74
Materitl. oo voins ot & deinm s vaerasindo da IR 0.12
86
High-tension transmission line: .
EBBGE < cioe oo nmem ¢« vaiin = coe s v e e o WAL S 0.23
IMBLERIAL o cesuins viatebints Grorsis ol ety "y igies e saieiaes e 0.02
' 0.25
61.18 2.2

e P T o R A A o

inclusive, and also the estimated costs for the same
period assuming equivalent electric operation. All fig-
ures are given in United States dollars on the basis that
$1 ‘equals 4 milreis (4$000). The estimates are based
on a previous detailed investigation of the 1918 service,
and for this reason they are submitted as approximate
values only, but with the belief that they are well with-
in the probabilities and are reasonably accurate.

An inspection of these data indicates the magnitude
of the possible saving. It is largely a question of fuel
vs. electric power.

The estimated cost of the operating force, engineers,
firemen, train crews, etc., for the electric service has
been assumed at two-thirds of the actual value under
steam operation. Experience has shown conclusively
that the savings to be expected from such items as
the increased speed, heavier trains, reduced engine
and train mileage are well within the limit suggested.
The marked reduction in the cost of miscellaneous mate-
rial and supplies, including roundhouse charges, the
entire elimination of water tanks, ashpits, etec., will
effect an esti-

mated saving in STEAM ELECTRIC
these items of not 60— -9 <
less than 50 per \ = 2
cent in favor of . . §
electric service. 50 Y %’?,_._;3 §
In order to ¢ &, \v—;.o%_ E
complete the pic- 5 77 S \\%:.G S
ture a liberal :’) / \‘:% \’—'\g‘, ‘353?9‘?—% S
amount has been ¥ B S\ 5%
added to the elec- ¢ | % \'\%5_"‘:}\\\\\3._ 88
tric service for ¢© ., 2\ \\“’\ £’
the operation and ', 30— T N \\\\\‘ ¥
maintenance of & e ‘%3%\ \
the required sub- 8 \?o%:*\’ \
stations, tran s- 320 | ¢;é:\
mission lines and g2 X
secondary distri- & --Fue/
bution. This is <
a re]atiye]y small 10 i
proportion of the power ----3

total expense, and
necessarily specu- 0
lative, but no pos- Fig. 2—Comparative Costs of Steam

- and Electric Operation, June-
sible or probable

December, 1922

change in this item can have any material effect on this
general comparison of the two methods of railway
operation:

ONLY MORE EVIDENT SAVINGS INCLUDED
IN THE ESTIMATE

This startling picture includes only the more evident
of the direct savings effected by the substitution of
electric for steam traction. The indirect savings to be
effected by increased speed and capacity, reliability,
convenierice in operation, etc., are virtually impossible
of accurate determination on a purely engineering
basis, but of sufficient magnitude and importance to
demand the most careful consideration.

The complete change from steam to electric traction
on the section between Jundiahy and Campinas,
approximately 27.5 route-miles of double track, was
made about a year ago and the costs for the first seven
months, June to December, 1922, are now available for
the first time. The corresponding steam operating
costs for the remainder of the Paulista Company’s.
broad-gage lines (a total of approximately 150. route-
miles of single track) are presented herewith for com-
parison. These values have been converted into United
States currency of the basis of 7 milreis (73000) to the
dollar and are therefore approximate only as regards
the actual amount in United States currency. The
relative values are definite, however, and independent
of the conversion factor used. This comparison is
gshown both graphically and in tabular form. Fig. 1
shows the estimated saving due to electric operations
based on actual steam operating costs for 1916 to 1920
inclugive. Fig. 2 shows the difference between steam
and electric operating. cost for the last seven months
of 1922. This comparison, while on a different mileage
basis, nevertheless clearly shows how near the estimate
made in 1920 came to the actual results now being
obtained in the operation of the electrified section of
the Paulista.

All permanent notices for display in the cars of the
Montreal Tramways are made of neat blue and white
decalcomania. Only in the case of one-day or one-week
campaigns are paper posters placed in the cars, as it
is believed that dirty, ragged paper notices seriously
detract from the appearance of the vehicles.
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Traffic Survey in Los Angeles

Street Congestion Is Particularly Severe in Los Angeles, Because of the Narrowness of Its Downtown
Streets—Remedial Measures Are Suggested in Report Just Issugd—Methods of
Determining What Constitutes Adequacy of Service Also Discussed

Los Angeles for the Los Angeles Railway Cor-

poration by Joe R. Ong of Piqua, Ohio. Los
Angeles, Mr. Ong points out in the early part of his
report, is a rapidly growing city, as shown by the
accompanying population chart, and its expansion in
population and activity has increased the concentration
in the central business area. This has introduced
complications in many- directions, one of which is
transportation.

It will be noted from one of the charts that the auto-
mobiles in Los Angeles County are increasing at a
much faster rate than either population or passengers
carried by the Los Angeles Railway. This increased
use of automobiles has materially affected the fraffic
of the Los Angeles Railway Corporation. Statistics
of the service given by other public utilities is also
charted. All show a larger annual rate of increase
in the last four years than in earlier years. In street
railway traffic there was, following 1913, a period of
actual decrease in passengers carried, and not until
1919 did the traffic exceed that in 1913. Another chart
shows, on a logarithmic scale, the passengers and car
mileage by months since 1916. It will be noted that
the maximum mileage was in the year October, 1917,
to October, 1918. In the latter month there was a
somewhat belated curtailment, because the traffic began
to fall off in 1914. Since 1918 there has been little
change in the average monthly car mileage, though,
through rerouting, the service was improved in 1920.
The irregular sawtooth mileage curve is largely due
to the difference in the monthly total of a thirty-one
day month as compared with a thirty-day month. The
low mileage shown in August and September of 1919
wag caused by a strike.

3- TRAFFIC survey has recently been completed in

TRAFFIC CONGESTION FROM AUTOMOBILES

There is no magic, says the report, that will relieve
traffic congestion. It is a matter largely beyond the
control of the street railways. It requires the co-
operation of all interests in the community, as well as
a vast amount of education. Any solution of the traffic
congestion problem will unquestionably curtail the lib-
erty of some individuals. Thus far, the individuals
owning automobiles and the merchants, who (mis-
takenly) believe that their customers are largely auto-
mobile users, have effectively blocked sincere efforts to
relieve the traffic congestion by non-parking regulations.

The time was when it mattered little in what kind
or size of vehicle an individual used to come downtown.
It mattered little where, when, in what position ot for
how long he left this vehicle standing in the public
streets. Those days have gone. There are so many
- automobiles and trucks in the central business area that
parking space along the curb for any significant num-
ber of them is absolutely out of the question. There
i3 an ordinance against ‘“second line parking” or the
.parking of a vehicle parallel to a machine that is parked
at the curb. This ordinance, the report says, should
be strictly enforced and extended so as to clear the
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congested area of all automobile parking, leaving curb
space for a limited business delivery and pick-up service
and for passenger cars just long enough to permit per-
sons fo board and alight.

Los Angeles has relatively a small percentage of
street area in the congested business section, perhaps
a smaller percentage than any other city. There is
much interest in street-widening projects, involving
millions of dollars, but the least expensive method of
widening the streets for the movement of traffic is to
eliminate parking. Even single-line parking on certain
very narrow streets greatly impedes traffic movement.

Business men in Los Angeles have mistakenly opposed
non-parking ordinances, thinking they drive trade away.
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There is not a merchant who could survive on the busi-
ness he gets solely from customers who park in front
of his establishment. The ordinance prohibiting park-
ing in the central congested area, passed in April, 1920,
was repealed after a short trial of two or three weeks
because of violent opposition on the part of the Broad-
way Merchants’ Association, but they failed to submit
actual data in support of their contention or to realize
that automobiles parked at the curb do not indicate
customers in their stores. Other limited parking ordi-
nances have proved ineffective, partly because they
have not been strictly enforced.

Unfortunately, the great mass of the traveling public,
being unorganized, is never proportionately represented
in hearings and investigations of the traffic problem,
and the suggestions of the railway company, whose
interests are largely the same as this public, are looked

30

upon as selfish. Nevertheless, the street car rider is
entitled to more consideration than he has had in the
past. The street car is the unit best adapted to handle
mass transportation, and mass transportation is the
problem in the congested areas. Recent observations at
the corner of Seventh Street and Broadway during
the evening rush hour showed 191 street cars and 668
automobiles using Broadway, but the passengers on the
street cars totaled 14,325 and those using the automo-
biles totaled 1,169. It is doubtful if the actual capacity
of the streets for automobile movement would be in-
creased more than 50 per cent if the street cars were
eliminated entirely. ’

An accompanying illustration shows an analysis of
the time distribution of street railway traffic by twenty-
minute periods. Thirty-two per cent of all imbound
travel occurs by 9 a.m., 50 per cent by 12:10 p.m., 76
per cent by 4:40 p.m. and 95 per cent by 8:20 p.m,
Only 14 per cent of the total outbound travel occurs
by 9 a.m., 23 per cent by noon, 50 per cent by 4:40
p.m., 75 per cent by 6:10 p.m., and 90 per cent by
9 p.m. The map on this page shows the distribution by
lines of the outbound passengers between 5 p.m. and 6
p.m. The local city passengers on the Pacific Electric
Railway are included in this chart, but are in addition
to the 55,600 Los Angeles Railway passengers.

POssSIBLE REMEDIES BESIDES NON-PARKING

During the war a great deal of prominence was given
to the question of staggered hours for opening and
closing of stores, offices, and factories for the purpose
of spreading out the rush-hour travel peak. This mat-
ter has been discussed in Los Angeles as a possible aid
in the relief of traffic congestion, but an examination
of the rush-hour peaks shows that while they are pro-
nounced, they are fairly well spread. There are more
than 13,000 passengers per twenty-minute period for
four consecutive twenty-minute periods in the morning
rush inbound, and in the next period there are possibly
12,000 passengers. To be of any material benefit in
spreading out the peak, some of the travel would have
to be shifted to near 9 o’clock in the morning, and
outbound travel to 6:20 to 6:40 p.m. It is very unlikely
that any group of employees can arrange to start work
at 9 a.m. and can be held after 6 p.m. The staggered-
hour plan is of greatest value, practically, when applied
to large industrial concerns employing thousands at
concentrated points and served by a limited number of:
street car lines. Too much should not be expected of it
in other circumstances, for its application in offices and
stores in a central business district would change the
hours of a large number of employees not concentrated
under one management.
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Some gain has been secured by double berthing or
triple berthing of street cars at congested crossings.
Another gain would be obtained by an ordinance requir-
ing automobiles, trucks, and other vehicles to stay off the
street car track zone except at street intersections. An
aggravating situation arises whenever there is a street
parade in the central business area. Vehicles can
usually detour, but street cars get little consideration.
Relief should be sought through the creation of public
sentiment by education and publicity demanding munic-
ipal regulation of parades, restricting them to streets
which will cause a minimum of delay to the city’s
‘transportation service. Co-operation with the other
utilities may help to reduce interference to street traffic
caused by the opening up of manholes and conduits
unnecessarily.

ANALYSIS OF ADEQUATE SERVICE

Too much stress cannot be laid upon the absolute
necessity for a systematic and continuous traffic survey
by the schedule department. The only commodity the
Los Angeles Railway has to sell is service. The service
ought to be adequate—commensurate with the fare.

Adequate service has four outstanding features:

1. Sufficient cars to handle the traffic.

2. Cars operated frequently enough to serve a reason-
able convenience.

3. Cars that run with regularity.

4. Cars that run with speed, not recklessly but fast
enough to satisfy the passenger that he. is getting
somewhere.

Commenting briefly on these four points it may be
said:

1. “Sufficient cars to handle the traffic” does not mean
a seat for every passenger at all times. The American
people do not expect it nor want it, though they some-
times think they do. During off-peak periods there
should be approximately a seat per passenger after
making allowance for those who prefer to stand.
Standing by preference is still a real factor on the
California type car with its closed center section and
open end sections, smoking being permitted in the
front open section. During rush hours adequate
service contemplates cars loaded to comfortable carry-
ing capacity. The number of standing passengers that
may be carried on a car and be within the limits of
comfortable carrying capacity is determined by the
width of aisles, arrangement of seats, amount of
unobstructed floor space and the arrangements of
entrances and exits.

2. “Cars operated frequently enough to serve a rea-
sonable convenience.” During the off-peak hours the
travel on many lines is so light that it becomes a
question not of how many cars must run to handle the
passengers but how infrequently can they be scheduled
and still serve a reasonable convenience. The distance
of the territory from the business section of the city,
or from some other traffic center, the proximity of
other lines and perhaps the density of population in
the territory served, are some of the factors having
a bearing on the required frequency of cars to serve a
reasonable convenience.

3. “Cars that run with regularity,” not that the time
interval between cars should be the same at all periods,
but that cars should be on time at the intervals
prescribed in the schedules. In other words, cars must
be on time, neither late nor ahead of time. Even a
minute makes a difference. If the first car is one

minute ahead of time, and the second car is one minute.
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Tlme Distrlbution of Travel on Los Angeles Railway, Expressed
In Cumulative Iercentages by Twenty-Minute Perlods :
late, and the prospective passenger has just missed the
first car, it means that he must wait two minutes longer
than the schedule maker intended for him to wait.
Not only that, but the second car has a larger load
than its share because it followed a time interval two
minutes longer than the schedule maker intended. It
seems particularly hard to convince old motormen of
the disastrous effects on the service of running a
minute or two ahead of time. .

4. The fourth element mentioned as being a factor
in adequate service is speed. “Cars that run with
speed, not recklessly, but fast enough to satisfy the
passenger that he is getting somewhere.” Safety first,
of course, but up to a certain reasonable limit it can-
not be said that accidents increase with speed; speed
is not the controlling element in accidents. Slack time
in schedules should be taken out. People living in an
automobile age demand speedy transportation.

It is at once apparent that the character of the
schedules has a vital bearing on items 1, 2-and 4
referred to above as factors in adequate service. Item
3 is largely a matter of supervision and discipline.

The importance of the schedule department of the
electric railway is too often overlooked. It is one of
the very vital spots of the railway. Correct schedules
can show profitable operation on a given fare and
satisfy the traveling public with adequate service.
Incorrect schedules on the same fare might show too
much service and too little return, or too much return
and too little service.

It is not possible to put all lines on the same earning

Number of Cars in Service
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basis because of the variable factors—such as the
length of the line, the speed at which it can be operated,
the number of passengers carried, their distribution
along the line and their distribution by time periods
throughout the day. On a flat-fare and a universal-
transfer basis some lines will never show a profit. If

an attempt were made to reduce the service on these -

lines to a point that would materially pull down the
expense per passenger it would cause such an over-
crowding of cars that the traffic offering itself could
not be handled, causing a reduction in revenue as well
as a reduction in expense so that the net per passenger
would still not show a profit. Such a situation prevails
on several lines in Los Angeles, notably those which
have a high percentage of transfers. The good lines
that show a profit must help carry the poor lines that
show a loss.

It must therefore appear evident that an adjustment
of service to make all lines show approximately the
same profit per passenger or.to provide the same num-
ber of car-seat-miles per passenger is not the goal to
be attained. The auditor’s daily analysis cannot be
used as the measuring stick .of the adequacy of the
service unless it has been calibrated by actual traffic
observations on each line.

TRAFFIC CHECKING METHODS

It is therefore essential that the schedule department
should include a permanent traffic checking staff in
order that continuous .systematic checking be carried
on, and in order that the service may be adjusted to
the traffic demands. A tentative program has been
outlined for checking all lines not less frequently than

every thirty days, and particular lines as much oftener
as conditions may require. The staff should include at
least eight regular checkers. Owing to the limited
opportunity to get observations on Saturday and
Sunday travel, the checking program should include
observations every Saturday and Sunday, allowing
checkers a day off in the middle of the week.

The traffic checkers must be accurate in their observa-
tions and records, and men with proper qualifications
should be selected and trained for this work. Traffic
checking is not to be looked upon as a place to use
disabled or convalescent trainmen. The records of the
traffic checkers form the basis for making schedules,
and the need for reliability is beyond argument. New
forms have been recommended and are in use for
recording and summarizing the traffic data.

The number of cars scheduled for operation by
hourly periods during the day on weekdays, Saturdays
and Sundays is set forth graphically in an accompany-
ing chart. As will be seen, the morning and afternoon
peaks in the week-day schedule are very pronounced,
the ratio of cars scheduled in the afternoon peak being
2.3 times the nmumber in service at mid-day, and 3.2
times the number in service at 9 p.m.

The Saturday curve has an entirely different char-
acteristic. The cars in service during the morning
peak outnumber those used at any other period. The
afternoon 5 p.m. to 6 p.m. peak is much lower than that
on weekdays but the number of cars in service at noon
is substantially greater than for the corresponding
period weekdays. On Sundays, there are no peaks.
Approximately the same number of cars is in service
from 10 a.m. to 9 p.m.

Planning a Car Repair Shop

A Layout for the Upkeep of 1,000 Cars Which Will Turn Out 2.4 Overhauled Cars
and 2.2 Painted Cars a Day—Speed in Repairs and Economy of
Man-Power Are the Governing Features

By Henry S. Day*

Railway Department, Westinghouse Electric & Manufacturing Company

plete accessibility of equipment, cut down dupli-

cate movements and as far as possible make it
practicable progressively to route the work attendent on
repairs and overhaul. In the present suggested layout
no particular attempt at economy of space or facilities
or first cost has been made, the main object sought being
plenty of room around cars and trucks, good light, all
movement of heavy parts performed with cranes, electric
trucks or transfer tables, and all work carried on both
by shop and stores department where it cannot be ham-
pered by weather conditions. First costs have been set
agide to obtain speed in repairs, short shopping periods
and reduction in number of men constituting the shop
force.

The principal features of this plan are as follows:

1. Three transfer tables which serve any car in the
overhaul section or paint shop and make it possible to
move any car without interference of operations or
other movements.

THE car repair shop should be planned to give com-

*Formerly superintendent of equipment Kansas City Rallways.

2. The grouping of departments to eliminate inter-
ference and to reduce to a minimum cross-routing and
back-tracking of material and parts.

3. Adequate crane service quickly to move material
and parts in process of repair to and from car bodies
and trucks undergoing overhaul.

4. A receiving and shipping dock for repair parts for
carhouses and other departments incorporated as part
of the shop. v

5. Ample light, ventilation and space.

This layout is based on a total of 1,000 cars, each aver-
aging 3,000 miles per month or 36,000 miles per year.
On the basis of a mileage of 48,000 the overhaul period
i3 gixteen months and with a painting period of eighteen
months the shop would have to produce 2.5 cars over-
hauled per day and 2.2 cars painted per day.

Operating the shop on a 300 working-day year and a
twenty-five-day month, a fifteen-day shopping period and
an eight-day period for painting would require twenty-
two cars in the shop for overhaul and twenty-two cars in
the paint shop at all times,

Allowing 10 per cent of the equipment out of service
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for all causes would give forty-four cars for overhaul
and painting and fifty-six cars for wrecks and miscella-
neous failures. It is believed that this assumed number
of cars and the time required for shopping can be re-
duced, thereby increasing the capacity of the shop and
the number of cars available for service.

In the diagram of the shop layout, it is planned that
cars to be overhauled will enter the shop on any tracks
from 2 to 14, or on track 1, which is equipped with
trolley wire, to transfer table 2¢. Car spaces on each
side of electric crane No. 2 are equipped with stationary
air jacks and pits. Unless the car is to be painted it will
be completely overhauled in the space originally selected,
without further shifting. Trucks will move from under
the car on their own power to electric crane aisle No. 1
and by crane to the stripping track. From the stripping
track pits crane No. 3 will move the motors to the motor

assembly and the wheels to the wheel track back of the
stripping track. Truck frames and parts will go into
the Iye vat and from the lye vat to the truck overhaul
tracks. Wheels will be rolled to crane aisle No. 3
through the wheel shop, and after repairs will be
dropped by crane No. 5 at the end of the truck overhaul
track, where the truck they are intended for is being
overhauled. When the truck is completed it will be
moved forward to crane aisle No. 1 for delivery back to
the car.

Crane aisle No. 1 serves all overhaul cars, blacksmith
shop, welding and reclamation, machine shop, armature
room and shipping and receiving dock by transfer.
No. 2 serves the wheel shop, where all operations on
wheels will be carried on, and the receiving and shipping
dock by transfer. No. 3 serves the truck overhaul, motor
assembly armature room, and end of receiving and ship-
ping dock. ’

Cross-movements, as from storeroom to machine shop,
or armature room to machine shop, will be made by elec-
trie lift trucks, as will material moved to and from mill
and paint shop. Cars overhauled in overhaul section A
and not intended for the paint shop would move out of
the shop when completed to transfer table No. 1a and
cars from overhaul section B over transfer table No. 2a
and out of the shop over tracks 15 or 16.

Trolley wire is extended above overhaul sections A
and B and in the paint shop, but not over crane aisle
No. 1 except. on track 1. Tracks would be laid from
transfer table No. 1la to No. 3a, as the transfer tables
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would be of the surface type without pit. With trolley
wire extending from overhaul section B over the trans-
fer table and through the paint shop, cars can move on
their own power from section B out. Tracks 2 to 14 in
section B and 2 to 10 in section A would usually be re-
served for straight overhaul, leaving tracks 11 to 14 in
section A for wrecks and emergency body repairs, with
tracks 15 and 16 in sections A and B held for hurry-up
work on cars sent in for wheel and motor changes.

All tracks in sections A and B would have pits covered
by portable gratings as shown in the accompanying dia-
gram, to act as a floor when the car was on jacks or
blocked up, and to be removed when the car was down on
the trucks for final connections and inspection. Dummy
trucks would not be necessary as the car would leave the
location in which it was overhauled on its own completed
trucks, which would be painted in the truck overhaul
section. If the car was scheduled for the paint shop it
would move in on its own trucks and not again be
jacked. The objection of painting trucks in the center
of the shop would be overcome by spray painting under a
portable hood handled by crane No. 1 and connected to
an exhaust duct in the floor.

The lighting scheme in the pits is arranged to flood-
light the bottom of the car in each position and would
do away to a large extent with the use of extension
lamps.

_This idea is also carried out in the truck overhaul pits,
as shown in the accompanying illustration. These are
also arranged so that by the removal of the gratings
three standing levels are provided. This will afford
greater ease to the truck repair men and consequently
get more accuracy and speed. Electric tier lift trucks
with projecting beds would be used to move brake cylin-
ders, compressors, grid frames, controllers, etc., from
the crane way to the exact location on the car body and
would also be used to raise apparatus into position for
hanger bolts without additional handling.

The entire shop would be floodlighted with the addi-
tion of individual lighting on all machine tools. Natural
light would be from all available space for sash in all
walls and swivel sash in the sawtooth roof.

A suggested organization is shown in the diagram.
This differs from the average car-shop organization in
that the departments are made up in three groups, each
section of each group handling classes of work that are
closely parallel. Each of these three groups is under an
agsistant shop superintendent who is a specialist in at

least one of the classes of work under him, and who has
had close associations with the other classes of work in
his own group.

These three assistant superintendents would be indi-
vidually a car builder, a machinist and an armature
winder. They should be capable of using the right judg-
ment and supervision over other classes of work very
closely allied. This would eliminate a condition which
often exists, of a machinist passing judgment on a paint
job, which often happens when a machinist becomes a
machine shop foreman and finally a general foreman.

With the suggested arrangement the three assistant
shop superintendents carry on and are wholly respon-
sible for the production. They report to a higher man
who is primarily an executive, who controls the ad-
ministration and keeps the production force supplied
with cars, material and men, and the plant at all times
in proper operating condition to perform the work.

Probably one of the first criticisms of this organiza-
tion will be that it is too expensive and not necessary,
but there is no better investment than plenty of the
right kind of supervision. Manufacturers learned long
ago that well-trained, well-paid specialized supervision
was a requisite for successful manufacturing; and this
is a parallel that can be drawn by the electric railway
operator with sure results.
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Machine Sorts Receipts from

Locked Fare Boxes

Machine Designed and Built by Kansas City Railways
Handles Cash, Tickets and Tokens in Denom-
inations Up to Half Dollars

By R. S. NEAL
Assistant Superintendent of Equipment Kansas City Railways
HE problem of counting the day’s receipts, which
became acute when the Kansas City Railways
adopted locked fare boxes to receive cash fares, tokens
and paper tickets, was facilitated greatly by the use of
a machine for separating the various classes of coins
and the paper tickets. When the system was changed,
the total receipts for the day were put into the money
counting room the morning after their receipt, instead
of being handled on the same day, as heretofore.
The fare box used is of the non-registering type and
a separate check is not made of the individual con-
ductor. The returns are considered as the receipts of
the line or division from which they are collected. The

ing belt, which carries them up to the machine proper,
dropping them into a small tray immediately under the
pipe elbow. At this point, the air suction created by
a fan connected to this pipe elbow picks up the paper
tickets, but not any of the coins or tokens, carrying
them through the fan into a receptacle not shown in
this picture. This receptacle is cylindrical and its
sides are perforated, which allows the air to escape
while retaining the tickets. The coins fall through to
the first tray, part of them dropping further into the
pan underneath, and the remainder traveling across the
tray to the end where they drop down to the next tray.
The pan is stationary, and is supported by the frame
of the machine.

The trays have a reciprocating motion, traveling on
small ball bearings. One of these is marked with the
letter A on the photograph. There are four qf these
bearings which support each tray frame. These trays
are perforated suitably for the different sized coins.
The whole lot of coins travel across the tray, part of
them falling through and the remainder dropping at the
end to the next tray. In that way there is a gradual

This Machine Sorts 180,000 Colns and 20,000 Paper Tlckets an

At the Right, Part of the Aluminnm
Tray for Yeparatlog Dimes

Itour.

magazine is removed from the fare box on the car ar
the end of each day and sent to the money room during
the night or early the next day. There is a very large
proportion of tickets and tokens. On account of this,
it was necessary to design a' machine that could handle
the tickets and tokens, as well as the money.

A separating machine had been in use for several
years, but it was not satisfactory. It had been neces-
sary to change the design several times and also to run
the machine much faster than the original plans called
for in order to handle all the receipts in the required
time.

A complete study was made of the amount of money
handled and a new' machine was designed embracing
quite a number of ideas that had not been used pre-
viously. For instance, special ball bearings were used
oun the traveling trays, which we knew would give abso-
lute satisfaction. It was also decided that, on account
of the high speed of the machine, with trays which
have a reciprocating motion, it would be absolutely
necessary to make this machine of the lightest possible
material, taking into consideration that it also must
have strength to withstand the severe service that
would be given it each day.

The receipts, consisting of tickets, tokens and coins,
are emptied into a large trough at the end of the sep-
arating machine. They are passed along on the travel-
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separation of all the money that was started at the top.
The money moves in a zigzag fashion from one side of
the machine to the other as it travels down.

A portion of one of these trays, the one for handling
dimes, is shown in the diagram. This tray is made of
hard drawn aluminum, with holes of exact size to allow
coins of the desired denomination to drop through,
while larger ones must travel across the tray. The
tray is 113 in. wide and 23% in. long.

The stationary pans into which the tokens or coins
drop are removable. They usually are removed after
cach batch of money is put through the machine, and
are emptied into the machines for wrapping and count-
ing the coins.

The machine itself is driven by one r:-hp. shunt-
wound motor, and the fan which picks up the tickets
is driven by a »%-hp. shunt-wound motor.

In order to be absolutely protected two of these
machines were put through the shop at the same time.
The complete cost of these machines, including the
motors and all material. was approximately $700.

In actual work, this machine handles in two and one-
quarter hours 45,000 tickets, 275,000 tokens, 11,000
dimes, 90,000 pennies, 26,000 nickels, about seventy-five
quarters and very few half dollars. It can be readily
seen that a great saving is made in labor by the use
of this machine.
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Electric Railway Passengers Increased
12 per Cent in Five Years

Preliminary Census Figures Compare 1922 with 1917—More
. : Complete Statistics for Eight States Show a General Gain

in Revenue, Although Track

HE generally healthy condition of the electric rail-

way industry throughout the United States is

shown by the preliminary census figures recently
announced by the Department of Commerce. Revenue
passengers " carried during the year 1922 numbered
12,665,300,050, as compared with 11,304,650,462 in 1917,
when the last similar survey was made. This is an
increase of 12 per cent for the five-year period, and an
increase of 32.7 per cent compared with 1912, when
the number was 9,545,554,667.

The total electric railway mileage in the country, how-
ever, as reported to the Census Bureau, has been some-
what reduced during the last five years. The survey
shows that the miles of single track operated in 1922
aggregated 43,984, as compared with 44,808 miles in
1917, a decrease of 2 per cent. When the latter figure
is compared with that for 1912, however, an increase
of 7.1 per cent for the ten-year period is found. The
largest recent trackage losses have occurred in Massa-
chusetts and Ohio. In Massachusetts there was also
a reduction in the number of passengers carried, but

Miles of Single Track

~———Revenue Passengers——— perat

1922 1917 1922 1917
United States. .. .. #12,665,300,050 11,304,660,462 43,933.88 44,808.31
INew: York. ...oueiees 3,087,744,368  2,492,325,233  4,792.35 4,773.36
Pennaylvania. : 1,415,924,112  1,300,087,044  4,423.08  4,462.11}
1llinoia. . 1,128,105,714  1,096,803,684  3,414.15 3,441.43
io. 872,974,191 811,912,634  3,975.84  4,236.11
California. . . 755,126,337 494,165,724  3,075.75 3,022.08
Massachuset 732,447,691 834,538,961 2,689.57 3,055. 88
Michigan. .... i 557,899,672 447,780,173 1,813.94 1,768.37
New Jersey. ........ 466,818,827 432,874,767 1,342.93 1,368.06
DRI S 464,602,457 442,755,505 1,038.23 1,093.65
Minnesota.......... 262,782,125 235,943,196 680.89 655.90
Maryland 248,593,711 228,633,563 758.38 774.62
Indiana. .. 241,872,670 191,132,390  2,309.33  2,355.58
s 188,555,977 150,400,787 973.69 949.94
Connecticut. ....... 185,039,310 206,739,956 1,010. 86 1,079.72
Wisconsin ......... 181,374,525 164,995,818 919.44 901.28
Distriet of Columbia 156,242,945 125,535,527 198.54 194.87
Washington. ....... 143,428,511 145,922,160 953 57 1,021 69
Rhode Lsland. .. 143,008.903 113,191,055 402.54 453.61
128,336,88 105,753,068 304 80 330 59
116,289,084 112,813,983 553.67 580.68
115,593,599 109,105,583 513.05 515.70
110,369,343 101,824,749 494 .53 447.36
105,957,665 93.640,5 450 60 449.69
95,493,755 103,898,186 1,001.31 1,015.45
91,079,124 76,162,837 422.06 395.15
Calorado,....ovuvn. 81,613,515 84,623,896 430.81 467.15
Nebraska. .. 76,845,760 74,560,104 206.05 210.99
Alabama. .,eoveee- 73,520,131 70,343,556 364.50 369.35
LT (A 71,803,754 67,222,9 612.01 603.13
o 50,010,345 55,463,285 566.08 571.52
11479 0 E TR SRR 41,316,572 32,771,128 197.04 83.03
Kanaas. .oo.. ... & 37,871,575 40,456,149 581.20 581.69
Oklahoma. . 35,402,037 166,522 323.81 301.51
Utab .... 33,622,564 0.890,741 477 60 469.40
Arkansaa. 29,954,017 26,283,177 120 32 121.83
North Car 29,619,319 ,915.221 215.55 227.63
Delaware. . . 20,860,564 26,046,911 105.87 101.95
South Caroli 20,211,444 25,042,140 301.40 313.56
New Hampahire. 19,650,000 23,405,151 263.46 269.34
Montana.,......vee 15,254,913 22,196,885 111.26 120.92
Mississippi. .o..ov0 8,412,372 10.730,801 97.91 124.17
Veriiont. .......... 6,949.976 8,738,378 116.1) 125.55
L S 5,473,890 7,482.895 44,12 52.89
North Dakota. ...... 3,378,686 2,840.840 20.66 24.42
R v 3,255,578 3,278,906 149. 46 155.40
Bouth Dakota....... 2,022,714 1,914,947 17.20 24.44
New Mexico........ 1,424,861 1,486,434 11.00 10.95
WNOmMINg . ooo . one 683,964 1,457,508 22.84 23.05
Nevada............ 480,000 804,863 4.52 1.56

* Tnclndes 11,852,726 bns passengers carried by motor buses nperated as
parta of electric railway ayatems.

Mileage Decreased in Places

in Ohio the number increased more than 60,000,000 in
spite of the smaller track mileage.

In most states where the trackage is less, there has
been a change in operating methods, with consequent
elimination of duplicate mileage, rather than suspen-
sion of service, This is shown by the fact that the
largest falling off in trackage occurred in those states
where the electric railway has been most highly de-
veloped, such as Pennsylvania, Qhio, Illinois, Massachu-
setts, Indiana, New Jersey, etc., whereas most of these
states showed a decided increase in the number of rev-
enue passengers carried.

Besides the encouraging aspect of the situation illus-
-trated by the increase in traffic, there is also the fact
that the railways in general had the advantage in 1922
of higher rates than they had in 1912, and this has
further augmented their revenue. In spite of higher
costs and higher taxes, the net income after all deduc-
tions has in many cases been more than 100 per cent
greater in 1922 than it was five years before. These
facts, therefore, point to the conclusion that the elec-
tric railway industry in the United States is today in a
firmer position than ever before. More detailed figures
for the individual states released follow:

South Carolina.—The figures show a slight decrease in
track mileage, which was accompanied by a decrease of
21.4 per cent in the number of passengers carried. How-
ever, on account of fare increases, gross railway operating
revenues increased 21.5 per cent, aggregating $3,368,058
in 1922 as compared with $2,772,841 in 1917, but owing to

a more rapid increase In expenses net income decreased
from $563,791 in 1917 to only $2,009 in 1922.

Per Cent

1922 1917 of Increase

1917-1922

Nuniber of operating companies... . ... 16 7 L
Miles of single track?.... 332.12 335.73 *1.1
Number of cars, all types 395 458 *13.8
Electric locomotives. 2
Number ofdperaona e 1,298 1,499 *13 .4
Salariea and wages.......... . $1,497,988 $976,090 53.5
Primary horaepower, total............ 19,600 36.600 *46.4
Kilowatt capacity of generatora....... 12,000 25,750 *53 4
Current generated, kilowatt-honra..... 35,895,050 40,878,930 *12.2
Current pnrchased, kilowatt-boura..... 30,011,513 62,985,134 *52.4
Passengers carried.. .. ..ooovnnnann 338,616 28.408,318 *21.4
Revenue car mileage.......covvvvennn 7,718.687 8,235,764 *6.3
Railway operations, revennca......... $3.368,658 $2.772.841 215
Railway operations, expenaes......... $2,721,956 $1.729,594 57.4
Net revennes, railway operations...... $646,702 $1,043,247 *38.0
Auxiliary nperationa, revenues**, ... .. $637,628 $993,792 *35.8
Auxiliary operations, expenses......... $290,160 $556,906 *47.9
Net revenues, anxiliary operationa $347,468 $436,886 *20.5
Net operating revennes.,........ $994,170 $1,480,133 *32.8
Taxes assignable to railway operations. $227,652 $187,055 2.7
Operating inemme... . .oovenaovioannns $766,518 $1,293,078 *40.7
Non-operating income. co.oeevennconne $150,329 37.838 9.1
Groas incm(ri)c. E s B $916,847 $1.430,916 *35.9
Interest and other deduetionafrom gross <

ARAOTTEL e b § o esons 5 Gearemm b o Hossisns abssy $914,838 $867,125 5.3 ©

Net iIneome....oovveveinnereeiensnns $2,009 $563,791 *99.6

*Irdicates decrease. . y -

+One companyv with 3 miles of track diacontinued operationa prior to 1922.

tIncludes 55,82 milea in 1922 and 53.91 miles in 1917 lying outside of the atate
but owned by enmpaniea within the atate, and excludea 25. 10 milea in 1922
and 31.74 milea in 1917 operated in the atate but owned by conipanies outaide
of the state. ' -

#*Cbiefly revenue from elcetric light and power departments of electric railways.

Florida.—The figures show an increase of 7.7 per cent
in track mileage, and a gain in the number of passengers
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carried of 27.4 per cent. Gross railway operating revenues
amounted to $2,466,367 in 1922, an increase of 46.5 per cent
as compared with 1917, operating expenses increased 62.9
per cent, and net income from all sources made a gain of
102.1 per cent. -

Per Cent
1922 1917 of Increase
1917-1922
Number of operating companies....... 17 8§ L.
Miles ol aingle track..... 197.04 183.03 7.7
Number of osars, all types. 415 333 24.6
Number o dpemons employ 1,166 1,029 13.3
Salaries and wages $1,513,284 $886,192 70.8
Primary horsepower, total.. e 32,849 g *3.1
Kilowstt capacity of generators....... 22,645 24,300 *6,8
Current generated, kilowatt-hours. . 44,931,299 31,101,546 44,5
Current purcha.sed kllowatt-houre ..... 4,042,400 971,610 316.1
Passengerscarried.......:........... 49,220,967 38,625,356 27.4
Revonue car milesgs................. ,057,700 7,208,883 25.6
Railway operstions, FOVEDUEs. . . v $2,466,367 $1,683,350 6.5
Railwsy operations, expenses......... $1,743,830 $1,070,254 62.9
Net revenues, rmlway operations. . 22,537 $613,096 17.9
Auxilisry operations, revenues}....... $1,611,372 $759,604 112.1
Auxiliary operations, expensea......... 3638,8I3 $316,853 101.6
Net revenues, auxiliary operations.. $972,559 $442,751 19.7
Net operating revenues:.............. $1,695,09 $1,055,847 60.5
‘I'axes assignable to railway operations, $326,502 $152,561 107.2
Uperating income... .....ooceneiones $1,368,594 3898.286 52.4
Non-operating income............... $1,560 1,151.7
CRXOBB NITOOTIIR, .0 o a0inis st ol wiuialaieity SI,388.IZO 8699 846 54.3
Interest and other deductions from gross
ABEOMNE. L. o aies 4 it o= sty atateios wists $295,171 $358,995 *17.8
N OURINOOIT AT\ s« o oviiiry sivciis s simiainiools $1,092,949 $540,851 102, 1

1One company with 4.04 miles of track discontinued operations prior to 1922,
tChiefly revenue from eleetric light and power departments of electric railwsya,

Tennessee.—Track mileage increased 9.1 per cent and
there was a gain of 6.6 per cent in the number of passengers
carried. Gross railway operating revenues amounted to
$8,011,437 in 1922, an increase of 48.7 per cent as compared
with 1917, and net income from all sources increased 101.8
per cent during the five-year period.

Per Cent
1922 1917 of Tocrease
¢ . A i 1917-1922
Numbher of operating companies....... 13 14
Miles of single trackf 503.89 462.00 9.1
Number of cars, all ty] 844 840 0.5
Electric locomotivea....... 1 e
Number of persons employ 2,841 2,963 *4.1
Salaries and wagea. . $3,654,950 $2,238,014 63.3
Primary homepov.er. Totaliil e 35,200 53,533 *34, 2
Kilowatt capacity of genersators....... 25,450 38,205 *33 4
Current generated, kilowatt-hours..... 29,398,550 90,682,359 *67.6
Current purchsaed, kilowstt-hours..... 103,314,847 79,354,017 30,2
Passengers carried.. ...........c.000. 130,767,681 122,655,470 6.6
Revenue car mileage..............c.. 19,121,9 21,400,684 *10.6
Railwsy operations, revenues......... $8,011,437 $5,386,465 48.7
Railway opcrations, cxpenses......... $5,376,897 $3,694,943 45.5
Net revenucs, railway operstions...... $2,634,540 $1,691,522 55.7
Augxiliary operationa, revenues}....... $1,832,280 $2,132,199 *14.1
Auxilisry operations, expenses,. oy 846,306 $899,831 *5.9
Net revenues, suxiliary opcmnons $985,974 $1,232,368 *20.0
Net operating revenues... . ....... ... $3,620,514 $2,923,890 23.8
Taxes asaignable to railway operstions. $944,376 $593,513 59.1
Operating income... ...ooeuervniisas ,676,138 $2,330,377 14.8
on-operating income., . ............. $143,537 $36,333 295.1
Gross Income, .......... s pdai Ak sl ermre wlel $2,819, '675 $2,366,710 19.1
Interest and other deductions from gross
AMCOIMC. 1.t veeeiveusesnecanennn Sl.561.2|2 $|v743.020 *10.4
NOLIROOMIGL v wivins sroenn 2 alirm up el T TS $1,2 $623,690 101.8
tIncludes 9.36 miles in 1922 and 14.64 rmlee in I9I7 lying outaide of the state

New Hampshire.—An increase of 6.2 per cent in track
mileage was accompanied by a decrease of 15.5 per cent in
passengers carried. However, owing to fare increases, oper-
ating revenues increased from $1,250,769 in 1917 to $1,666,-
029 in 1922, a gain of 33.2 per cent, and net income from all
sources increased 28.7 per cent,

Per Cent
1922 1917 of Increnge
y + 1917-1922

Number of operating companies 14 13
Miles of single trackt.. 216.03 203,37 6,2
Number of cars, sll type 346 307 12.7
Electric locomotives....... I 2 A
Numher of({)emom employed 586 6 *3 8
Salariea snd wages......... $808,136 $481,000 68.0
Primary horsepower, total.... .. 5 2,250 3.9 *43 .5
Kilowatt capacity of generators....... 152 2,6 *53.3
Current genersted, kilowatt-houra. .. .. 4,369,770 5,491,065 *20.4
Current purchased, kilowatt-hours. ... . 13,298,632 11,006,954 20.8
Passengersearried................... ,270,122 26,341,020 *15.5
Revenue car milesge. . Sele weieae ma 43005831 3,890,158 3.0
Railwsy operstions, Tevenues... . .. ... $1,666,029 $1,250,769 33.2
Railwsy operations, expenses......... $1,431,219 $999,087 43.3
Net opersting revenues............... $234,810 $251,682 *6.7
Taxes assignable to operstions........ $91,019 $67,404 35.0
pating income. ;. ool n ol $143,791 $184,278 *22.0
Non-operating income............... $23,887 $6,91 245.7
TGO IDLOME: o rs o ar e o v s Gnimin o 5 08 $162,678 $191,187 *12.3
Deductions from gross income $78,638 $122,011 #35.5
R CRINOOMO oo s = i o smicert = s o 6 $89,040 $69,176 28.7

1Excludes 47.43 miles of track in 1922 and 65.97 milea in 1917 operated in the
state but owoed by companies outside of the stste.

Kentucky.—There was a small increase in track mileage,
and a gain of 4.4 per cent in the number of passengers
carried. Gross railway operating revenues amounted to
$8,027,986 in 1922, an increase of 27 per cent as compared
with 1917, but on account of the more rapid increase in ex-
penses both net revenue from railway operations and net
revenue from all sources decreased by slightly over 13 per
cent.

Per Cent
1922 1917 of Increase
1917-1922

Number of opersting companies... .. .. 9 11, . S
Miles of single trackt................ 499.52 498.23 0.3
Number of cars, all types.. . 992 1,059 *6.3
Number omeraons employed ......... 2,645 2,857 *7.4
Salaries and wages...o.o..iii i $3,358,411 $2,233,878 50.3
Primary horsepower, total............ 44,550 41,710 6.8
Kilowatt espacity of generators....... 29,500 30,625 *3.7
Current generated, kilowstt-hours. .. .. 52,192,809 71,257,192 *26.8
Current purchased, kilowatt-hours..... 28,784,647 30,516,586 *5.7
Passengers carried................... 147,490,154 141,218,932 4.4
Revenue car mileage................. 20,371,699 22,865,008 *10.9
Railway operations, revenuea. .. $8,027,986 $6,319,418 27.0
Railway operations, expenaes......... $5,840,500 $3,789,486 54.1
Net operating revenues............... $2,187,486 $2,529,932 *13.5
Taxes assignsble to railwsy operations. $5672,115 $517,515 9.6
gperatmg e TeTnyeol R e R ,620,371 $2,012,417 *19.5
on-operstiog Income............... $234,704 $149,555 56.9
CITOMSITIPOTHE, o . vv oo+ o ipiaie s mams s 0eine $1,855,075 $2,161,972 *14,2
Deductions from gross income......... $1,202,920 $1,410,815 *14.7
NTHTOTIEN. | .70 s ey o s by itee $652,155 $751,157 *13.2
Hlncludes 1.07 milea in 1922 lying outside of atate, but owned by companies
withln the atate, and excludes 22,74 miles in 1922 and 17.47 in 1917 opersted

in the state, but owned by compsnies outside of the state.

*Indicstes decrease,

but owned by compsnies withio the state. Also includes in 1922, 46.70 miles
of trsc:cd(not equipped with electric power) over which gssoline motor cars are
operat

$Chicfly revenue from electric light and power departments of electric railways.

Montana.—Gross railway operating revenues amounted to
$969,213 in 1922 as compared with $1,178,7565 in 1917, a de-
crease of 17.8 per cent, while the net income from all sources
decreased 76.3 per cent. Track mileage shows a decline of
8 per cent, and passenger traffic decreased 32.5 per cent.

Per Cent
1922 1917 of Tacrease
1917-1922

Number of operating companies....... 15 6 L
Miles of single track................. 111,27 120.92 *8.0
Number of cars, all types............. 173 184 *6.0
Number of persona employed......... 334 48 *31.3
Salsriessnd wages................... $556,106 $572,604 2.9
Current purchased, kilowatt-hours. 18,304,263 17,922,151 2.1
Passengersearried................... 17,522,464 25,948,387 *32.5
Revenue car milesge.....<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>