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/2ave tested 

MILLER 
TROLLE.Y 
SHOES 

Twenty Centa Per Copy 

-and they say 
"LESS WIRE WEAR" 
The 3-inch contact surface of the Miller Shoe 
glides over wire, ears, frogs and other irregulari­
ties smoothly and at any speed. The trolley ten­
sion is reduced over one-third. Still it hugs the 
wire as no wheel ever could; eliminates arcing, 
pitting, jumping and noise. No wonder wire 
wear is less! 

These claims are backed up by the written tes­
timonials of well-known railway officials, whose 
experience with :Miller Trolley Shoes covers 
many years of service. 

At ake you~ own tests now 

MILLER TROLLEY SHOE COMPANY 
295 Columbia Road, Bosto-n, Mass. 

\\'estt•rn Rt-1trt>st"nh1th·e: 
J.;<•,momy J◄;ledrlc Ue,·ices l'o., IOUO Old ('olony Hldg., ('hit-ago, Ill, 
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ELECTRIC RAILWAY JOURNAL 

Chase Hotel, A ER A Headquarters 

The AERA 
and St. Louis 

"To The Front" 
It is particularly appropriate at the present time, that the American 
Electric Railway Association should meet in St. Louis, "The Old City 
with the New Spirit." 

The Electric Railway Industry is showing a new spirit, as evidenced 
by the following: 

I. 282,000,000 dollars have been invested in new equipment. 

2. Since the last Mid-Winter Dinner 31 receiverships have been terminated. 

3. The Economical one-man, two-man car for train operation has been 
firmly established. 

4. A marked increase of electric railway freight haulage has been made. 

The use of the gas bus as an auxiliary service has been ·materially in­
creased. 

Westinghouse Electric & Manufacturing Company 
Ellst Pittsburgh, Pa. 

Sales Offices in All Principal Cities of 
the United Statea and Foreign Countn·ea 

March 1, 1924 
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Is It as Bad 
as That? 

THE editor of a nation­
ally known magazine 

was recently slapped on the 
back by an ardent subscriber 
who told him most enthusi­
astically that every article 
and story in his last 
interested him keenly. 

issue 
The 

e d i t o r ' s comment was, 
"Great Scott! Was it as bad 
as that?" for his reaction 
was that if everything in the 
paper interested one person 
there was not the proper 
variety. This 1s the true 
philosophy of magazine 
building. 

Of coun:e it is not possible 
to maintain the same "bal­
ance" in a paper that pre­
sents the news of an industry 
as it is in a literary maga­
zine. For instance, next 
week the ELECTRIC RAIL­
WAY JOURNAL will feature a 
report of the Midyear Meet­
ing of the A m e r i C a n 
Electric Railway Associa­
tion. This will be the most 
important news of the week, 
and as such will be given 
precedence, even though it 
disturbs the usual "balance" 
of material in the issue. 

Number of Copies Printed, 6,225 
AdYertising lndex-Alphabetical, 62; Classified, 58, 60; Searchlight Section, 57 
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A New Trolley Frog 
Westinghouse CF with Bayonet Approach 

Note .. the following: 
CF Frogs can be installed and replaced without 

the l:lse of any tool, except a line tool and pliers. 

The frog can be placed close enough to the switch­
point so as to avoid any trolley-wire wear. 

The trolley-wheel contact, during the entire travel, 
is on the ridges of the frog. This gives longer life to 
both the frog and the trolley wheel. 

The approaches are extra long and flexible, and 
are quickly installed. 

The bridge is low, making the bend in the trolley 
wire extremely small. 

Weatinghouae Electric & Manufacturing Company, East Pittsburgh, Pa. 
Sales Offices In All Principal Cities of the United States and Foreign Countries. 
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Pouring· a Heat 
The men in the 0-B :\1alleable Iron Foundry are 
thoroughly acquainted with the benefits to them and 
to you of modern foundry practice which is the only 
0-B practice. 

They are familiar with every step from the melting 
of a heat with powdered coal as fuel, to the pouring. 
They are systematically helped by a technical staff 
checking the pouring of each heat. 

The 0-B Iron Foundry and its efficient force of 
men is one of the first, but important steps in deliv­
ering to you materials that you have learned to 
rely upon. 

TROLLEY MATERIAL-ELECTRIC RAILWAY CAR 
EQUIPMENT-RAIL BONDS-HIGH TENSION 

PORCELAIN INSULATORS-THIIIO RAIL INSULATORS 

NEW YORK - PHILADELPHIA- PITTSBURGJ.I 
CHICAGO - CHARLESTON, W. VA. 

LOS ANGELES - SAN FRANCISCO - PARIS, FRANCE 
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Once Is Not 
•. 

Enougl1 
The Elect,·ic Railway J ourn'at cannot be 
expected to run an editorial more than 
once. But the · following, published 
February 16, deserves more than one 
appearance. Here it is: 

, , It Pays To Lay Out 
Maintenance Work In Advance 

It stand, to reason that much more can be a.:complished 
by a given expenditure of time and effort when ti1e work 
is carefully laid out in advance and is conducted along 
a logical pla!l of procedure. Sad to relate, this practice 
is not followed on all ele:tric railway properties. As 
cne maintenance engineer remarked to the writer, "\Vhy 
worry and wast~ .effort before you know that anything 
is wrong?" 

One large Eastern property followed t'.1is haphazard 
practi:e for years, and not until it had passed through 
a receivership and a reorgan'.zation was the fallacy of 
the procedure recognized. Nevertheless, that much can 
he accomplished along these lines is well shown in the 
article by Frauk B. \Valker elsewhere in t'.1i, issue. 

Much of the gain is not from the imprond equipment 
alone, but from the careful, pla,ning of the season's 
work well ahead of time, so that each machine could be 
in use for the longest period possible, and the men could 

• be kept working steadily._ .• This meant that a smaller 
' amount of equipment had to be purchased ar,d a sma ller 

force hired. With the smaller number of men to train, 
of course they attained expertness and were able to d'.>· 
more and better work. The gain to the company ha, 
been very considerable, not 0!1ly in cost but in perform- ' ' 
ance, and through that, in ,mproved public es:eem. 

The property ref erred to is the Eastern 
1\lassachusetts Street Railway. The work 
la·id out was the rehabilitation of 680 
miles of track. The equipment used in­
cluded 9 Ajax \.\'elders, 24 Universal 
Gringers and l O Reciprocating Grinders. 

Are rour plans made '? ls your equip-
111e11t· read,; ? Ha'i'e J' OU a set of our 
Bulletins? 

~~~n~-="~=11.,c~ B.AU~ J1tta:e~wor~v.<L 
3132-43 East Thompson Street, Philadelphia 

.AGENTS : 
Ches ter F. Ga ilor, 30 Church SL.. Nrw York 
Chas. N. Woocl Co .. Boston 
Elec trical Entineerfng & :l,!f '(' . Co .. Pittsburgh 
.Atlas R ailway Supply Co. C!licag-o 
J . H . Doerr. Lo• .Aogeles 
Equipment & Eug-ineerinr Co .. Lund on 

(l~ll) 

''Rl'(!lpromtlng" Tntek Grinder . 

uruh·rr,-..al .. Rotary Trark Grlndt"r 

••.\ttns"' Rui1 Grlndt'r 

"Ajax" Et~trlc Arc Welder 
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When we .say 
'Renewable' 
we mean it has. been· done! 

WHILE it might have been 
possible to predict, or at 

least . safely assert, a few years 
ago that Twin Tie construct:on 
could be renewed, it was · not 
until nearly two years after the 
first renewal was made that we 
announced ·it. 

The first job, followed by sev­
eral others on more important 
streets, developed the method to 

a point where we feel secure in 
standing back of it. 

Your paved track construction 
may now be put in to wear but 
not to wear out. 

Investigate this long life renew­
able design before you cl ose 
your 1924 track plans. 

\Vrite for complete information 
today! 

THE INTERNATIONAL STEEL TIE COMPANY 
CLEVELAND, OH:O · 

SteelTwin 'Be Track 
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Illinois Traction Company 

\· .. I .. 

Chicago. Milwaukee & 
St. Paul Railway 

""ashington, Baltimore & 
Annapolis Electric Railroad 

Kansas City, Clay County 
& St. Joseph Railway 

, 

ELECTRIC R AILWAY JOU R NAL 

Public Service Railroad 
of New Jersey 

J_ 
-,-

March 1, 1924 

Phil adelphia Rapid Transit 
Company 

Public Confidence 

IS ASSURED to Railways equipped with 
Union Automatic Block Signaling Systems. 

Return on the investment is secured by the 
direct and indirect savings produced. 

To be Complete-~afe, a signaling system must 
be based upon the sound principles of the 
Continuous Track Circuit, or in other words, a 
means must be provided whereby each car or 
train is responsible by its mere presence any­
where in the block or spacing section to con­
tinuously maintain one or more opposing stop 
signals in front of it as well as a stop signal 
behind it. 

Local conditions govern each installation. Let 
one of our Engineers show you the benefits 
which Signals will produce for your Railway. 

mtnion ~tuitcb & ~fgnal <!o. 
SWISSYALE, PA. 

..... 
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An Arrester in titne 
Saves the line -

ORDER NOW! 

Garton-Daniefr Arresters 

9 

Garton-Daniela ,. 
KEYSTONE PRODUCTS 

D. C. P ole Arrester 
Door Removed 

Keystone Expulsion Arresters 

Garton-Daniels Arresters 

Keystone Truss Pina 

Locke Insulators 

Keystone Triangle Arms 

Never-Creep Anchors 

Seeur Winding Tools 

J 

Time is on your side now. It won't be in a short while, 
however. Unprotected lines might survive the first storm 
but there's little likelihood of them standing up against 
storm after storm all through the summer. And the dam­
age then will cost double and treble the cost of protection 
1Vith the justly famous line of Garton-Daniels Arresters. 

Before you order, however, you will want to look over 
Bulletin 189 on Keystone and Garton-Daniels L ightning 
Protective Apparatus. It will cost you nothing but a 
post card. 

Write For Catalog 

LIOHTNINC. ARRE,.STER.S AND 
TRAN.SMI.S.SlON LINE MATE.RIAL 

ELECTRIC SERVICE 5UPPLIE 
J P_ILADELPlllA PITTSBURGI! ~('RAXTOX XEW YORK CHICAGO 
17'~ and Cambria St,. 829 Oliver Bldg, 316' X. Washington Ara 50 Church St. Monadnock Bide. 

CANADIAN . .\GE~TS: L) man Tube & Sun>l)' Co.. Montreat. Toronto. Winnipeg 
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B&iealande§ee:rrun@. 
Illinois Merchants Bank Bide. 

Chicaco. nt.. U. S. A. 

Sheared, Heated, 
Expanded­
ShippedJ. 
Special R olled B ates "H " sec­
tions are sheared ( cold) by an 
enormous rotary shear and 
charged directly into an oil 
combustion furnace, and the 
sheared and heated beams are 
drawn endwise from the furnace 
and automatically charged int o 
the expander. The expander 
grips the flanges and expands 
the beams. The act of expand­
ing the beams elongates the web 
portion between the points of 
unsheared-intact, creating, with­
out waste of material , perfect 
Bates One-Piece Poles. 

The expanded poles are drawn from 
the expander onto moving chains, 
sent through a mechanical straight­
ener, cleaned and painted. Tlre paint 
is thoroughly dry by the time the 
pole has become cool and the finished 
pole is ready for shipment. 

Rapid production makes Bates Poles 
economical in first-cost- their sim­
plicity makes them easy to maintain. 

B4 ore Exp :nded A/1.r Expand,d 
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NATIONAL 
PNEUMATIC 
EQUIPMENT 

DOOR ENGINES 

DOOR AND STEP 
CONTROL 

OPERATING 
MECHANISMS 

MOTORMAN'S 
SIGNAL LIGHTS 

ELECTRIC RAILWAY JOURNAL 

Where you draw 
dividends 
from our investment 
A properly equipped plant, with ample 
facilities, and staffed by men trained in 
their particular job. These, plus years 
of costly experiment and development, 
are our investments. 

Why· not profit by the n1anufacturing 
economy and perfection which these 
assets make possible? Instead of at­
tempting to make your m:vn equipment, 
in shops already busy with more impor­
tant maintenance work. 

The "home talent" idea has long been 
proven a fallacy. Buy from a reputable 
specialist-it pays. 

Consult us 

NATIONAL PNEUMATIC COMPANY, Inc. 
50 Church Street, New York McCormick Bldg., Chicago 

Colonial Trust Bldg., Philadelphia 
Works: Rahway, N. J. 

Dominion Wheel & Foundries, Ltd., Toronto, Ont. 

11 
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Let Us Get Acquainted 
-ly 

YOU are assured in advance of tie satisfaction 
when you deal with International-because 
all o · its ties are manufactured and treated 

in accordance with the best established standards of 
the day. 
You can depend on lnternational':s half century of ex­
perience in timber preservation.· 

You can depend on /nternational's staff of expert timber­
men who supervise its ties through every step of their pro­
duction. 

You can depend on lnternational's inspe~tion and grading, 
because all of its ties are manufactured and marked plainly in 
strict accordance with the A.R.E.A. specifications. 

You can depend on lnternational's staff of expert treating 
engineers who supervise the seasoning and treatment of all of 
its ties. 

You can depend on lnternational':s Quality, because it is 
guaranteed by the International Dating Nail which is 
placed in every tie. 

You can depend on lnternational':s delivery dates, because 
International has served year after year some of the leading 
railroads in the United States on an annual contract basis and 
has never failed to fulfill a contract to the satisfaction of its 
patrons. 

The character of International Production, Treatment and 
Service places it high among those prominent organizations 
known as International Institutions. 

Let us get acquainted Internationally. 

International Creosoting & Construction Co. 
General Office--Galveaton, Texas 

Plant-Texarkana, Texas 
Beaumont, Texas Galveston, Texas. 
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Greater Safety; 
Fifty cars of tlze type above, recently placed 
in service on tlze lines of tlze Connecticut Co., 
are equipped witli the r ariahle Load Brake. 

Higher Mileage! 

these with the 

13 

THE VARIABLE 
LOAD BRAKE VARIABLE LOAD BRAKE 

The Westinghouse Variable Load 
Brake has been developed to solve 
the problem of controlling cars 
under widely varying load condi­
tions. It is an attachment which may 
be added to any straight air or 
semi-automatic equipment whereby 
the braking force is automatically 
adjusted to suit the weight on the 
car, by regulating the brake cylinder 
pressure as the weight changes. 
The adjusting mechanism is thrown 
into engagement by the opening of 
the car doors. \Vhile the doors are 
open, passengers are leaving and 
entering the car, and when the 
doors are closed aga_in, the. condi­
tion of loading will be that under 
which brake operation will take 
place for the next stop, or a slow­
down, as the occasion may demand. 
The use of the Brake i~sures stop:... 
ping within a uniform distance 
regardless of whether the car is 
empty or loaded. 

Higher daily car mileage in busy territory increases 
revenue. 

The Variable Load Brake helps to increase mileage 
by reducing the time ordinarily required for stop­
ping, and by making it safe and feasible to operate 
at peak speed for longer periods from one stop to the 
next. 

The cardinal feature of the Variable Load Brake 1s 
that it stops a loaded car in as short a distance as an 
empty one. It does not slow up schedules during 
hours of heavy traffic, just when the greatest possible 
hauling capacity is needed most. 

Send for Publication T-2045 

WESTINGHOUSE TRACTION BRAKE CO. 
General Office and Works: WILMERDING, PA. 

WtSTIN6HOUStTRACTION BRAKtS 



14 ELECTRIC RAILWAY JOURNAL March 1, 1924 

COLD DRAWN­
TROLLEY POLES 

,~sHELBY" Seamless Steel Trolley Poles are cold 
drawn from a selected grade of basic open-hearth 

steel of about 0. l 7 per cent carbon, low in phosphorus 
and sulphur. 

"SHELBY'' Poles are manufactured by the seamless 
process-from a solid billet-with no weld or brazed 
joint to weaken its strength. 

"SHELBY" Poles are finished to size and taper 
desired by cold-drawing. 

Prior to the last cold drawing operation, they are 
given a special heat-treatment which leaves the grain 
of the steel in the finest condition. 

The result is a pole of maximum strength and elas­
ticity with minimum weight. 

Perhaps you have never thoroughly looked into the 
trolley pole question. If not, write us. Our experi­
ence, covering many years, is at your command. 

Ask for Booklet, " T he 'SHELBY' 

Seamless Cold Drawn Steel Trolley Pale" 

NATIONAL TUBE COMPANY 
Frick Build ing, Pittsburgh, Pa. 

DJST .:sICT SALES OFFICES I N THE LARGER C ITIES 
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ALUMINUM COILS 

In Service On More 
than 75 Electric Railways 

Here is a partial list cf motors for which we have recently built 
Aluminum Field Coils: 
W. H. 12A 
W.H.49 
A. C. lR SO 
G. E. 54 
G. E. 55 
G. E. 57 2 Turn 

G. E. 57 3 Turn 
G. E. 62A 
G. E. 67 
W.H.68 
G. E. 70 
G. E. 73 

The permanent insulating qualities of Alumi­
num Field Coils largely eliminate roasting, 
shorting and grounding of fields. 
The aluminum oxide insulation is an integral 
part of the conductor which it protects- thus 
reducing to a minimum the possibility of failure 
due to moisture. 
The use of large square aluminum wire affords 
the advantage of quick heat conduction to the 
coil exterior. Hot spots are eliminated and 
since there is no cotton insulation to char or 
bake out the coil is little affected by heat. 
Aluminum Field Coils have the same number of 

G. E. 80 
G. E . 88 
W.H.101 
W. H. 121 
G. E . 216 
G. E. 226 

G . E. 247 
W. H. 310C 
W . H.323 
A. C. lR 501 
W. H. 506 
G. E. 1000 

turns as the coils which they replace. 
After being · wound· they are heated and im­
mersed in an oxidizing solution. Next they 
are dipped in an insulating varnish, after which 
they are wrapped with webbing, oiled bias tape 
and again with webbing. The final treatment is 
dipping in varnish and baking. 
For extreme heat conditions coils are wrapped 
with asbestos, thus being fireproof. 
During the past two years upwards of 2000 of 
these coils have been put in service, by more 
than 75 different Companies and many repeat 
orders have been placed. 

Let us quote you pr:ces and answer detailed questions-

Economy Electric Devices Company 
L. E. Gould, Pres., Old Colony Bldg., Chicago 

Cable Addreas: Sanr amo, Chicago 

READ THIS COIL GUARANTEE 

Thia Coil, aa ahipped, ia guaranteed againat 
defectiye material and workmanahip. If at 
any time thia coil becomea damaged mechan, 
ically or electrically, it will be accepted, f. o, b. 
Chicago, aa 40 Ya. of the then purchaae price 
of a d~plicate new coil. 

ECONOMY ELECTRIC DEVICES CO. 
CHICAGO 

GENERAL SALES AGENT3: 
Sangamo Economy Meter• 
Lind Aluminum Field Coil s 

DISTRICT AGENTS , 
Peter Smith Heatera-Wooda Fare Box::• 

Bemis Boyerized Truck Specia lties 
Mitl er Trolley Shou 

REPRESENTATIVES 

Lu dwig Hommel & Co., Pittaburgh 
Grayaon Railway Supply Co., St . Loui a 
Detroit Railway Supply Co. 

Reproduction of Guarantee Tag that is attached 
to every coil shipped 

Alfred Collyer & Co., Montreal, Quebec 
National Railway Appliance Co. , New Y o rk 
L. A. Nott, San Francisco 
Burton R. Stare Co., Seattle 
Harry G . Holablrd Co., Lo• Angel u 

15 
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Continuous-Unchanged Rail Steel 

T HE rail ends under mutual compres­
sion-the gap betw~en rail ends elimi­

nated-the car wheels passing from rail to 
rail without impact, without the possibility 
of the cold flow of metal into the gap; that's 
the fundamental principle of the mechani­
cal set-up of the UNA Joint. 

Then the welding to maintain the mechani­
cal structure and to supply the necessary 
l 00% electrical characteristics. 

In the UNA Welding Process no excessive 
heat is applied to the running surf ace of the 
rail-the same original steel structure re­
mains throughout the rail-no more wear 
at the joint than at any other part of the rail 
-a joint with the life of the rail itself. 

The UNA Joint is easily intalled at a low 

cost-it can be used in either new or old 
track-there is no traffic delay-the welding 
apparatus is easily portable and serves effi­
ciently for all general welding and bond­
ing. The UNA Joint meets the needs of 
both small ·and large properties. 

Ease of installation and low cost apply 
equally well to the small property with a 
limited number of joints as well as to the 
large property with hundreds of joints. 

"Investigations of Seam \iVelded Rail 
Joints'' is the title of a bulletin which covers 
in detail the development and testing pro­
gram back of the UNA Joint. Such topics 
as the stresses and strains, the proper me­
chanical set-up and welding of the rail joint 
are discussed. Have you received your 
copy? 

Rail Welding and Bonding Co., Cleveland, Ohio 
J1anufacturers of 

UNA RAIL BONDS 
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Pole Service Plus 
This organization is always in a position to start shipment 
of Northern White or Western Red Cedar poles from its 
concentrating or distributing yards the day your order is 
received. Ample stocks are always on hand to meet all 
requirements. 

I\Pco 
This llraml lllnrk 
on the butt of 
•wry pole l<lentl­
fles aDll "narantee~ 
It as ]l;attonnl Pol• 

quality. 

Treating Plants 
)llnnenpolls, Jlllnn. 
E,·erett, Wash. 
Sand Point, Idaho 
Spokane. Wash. 

Co11ce11frating a11d 
Shipping Yards 

Yaneotner, B. C, 
)llnneapolls, Jlllnn. 
E,·erl"tt. Wash. 
Oakland. Calif. 
Spokane. Wash. 
Tnl•do. Ohio 
Chieai,:o (Hawthorne), lll. 
Sand Point, Idaho 
)larlnette, Wl8". 

also 
:Someroos Yard~ n1 

woods' points 

17 
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--Jll!';;;:~!':::::J .\-~u s r t e r 

. 
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incb Haskelite 
panrls steam 
formed to thP. 
shnrto· rsdiu.s. 
and sprung to 
the I a r g er 

C'11rve of the car• 
line. forms the 
roof. 

H-T h r. e e-S i x­
teenth-inch Has-· 

kelite fortn<·d and bent. is 
used for head !lnings. Enam­
eled white. it presents a 
handsome appearan<'e. 

( 1)-F'lat and curvell ~urfaces of 
Haskrlite form the panelling on the 
bulkhead. For this purpose the ma­
terial can be stained and given a high 
fini!h. Whrn de~ired. cabinet wand:. can 
be used for the top ply, with e xcellent 
results. 

Car Roofs of 
E: are30% 

lighter, with 
no sacrifice 
of strength 
Combining lightness with great 
strength it is especially adapted to 
use on roofs and linings. It will 
easily support the weight of several 
men, with no danger of leaks or 
breakage. It can be applied in three 
to five sections, moulded to the 
proper shape, thus saving at least 
50% in labor of placing. Joints in 
the roof are reduced in number, with 
corresponding reduction in possible 
leaks. In a lighter weight, it is 
admirably adapted to use as head 
linings. Its surface takes high finish 
_very easily and either in the natural 
wood or enamel it adds much to the 
attractiveness of the car interior. 
Climate, moisture and· temperature 
do not effect it, and it presents greater 
resistance to indentation or rupture 
than solid wood or other ply ma­
terial. 

Plymetl, which is Haskelite with a 
steel surface, is gaining favor as a 
material for side panels on cars and 
buses. It, like Haskelite is easily 
worked, is enduring and possesses. 
great strength. Send today for com­
plete data on the application and 
properties of this interesting ma­
terial. 

HASKELITE MANUFACTURING CORPORATION 
Chamber of Commerce Building, CHICAGO, ILL. 
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Street 
Railway 
Officials 

• 
READ/· 
THIS 
Ga rci a & Diaz asked the Cleveland 
Railway Company wha t they thought 
of the Universa l Crane. Here is their 
answer. 

Every street railway in the country 
can save money on constru-:tion and 
repair work by using these motor 
truck mounted cranes. Let us explain. 
Write for Bulletin 22-J. 

TH&: CLBVELAND R.AJLWAVCOMPANY 

Garcia & Diaz. 
16 Pearl Street. 
New York City. 

Gentlemen: 

--
OLSYll:LAHD 

May 11, 1913. 

I have your letter of May 3rd regarding Universal Crane 
w~ich we are using, ·and would say _that this crane is the 
best on the marht in the shape of a crane mounted on an 
automobile truck. 

\Ve have had this crane for two years and we have had 
practically n:i repairs, and I could recommend it to anybody 
having use for a crane, mounted on an automobile truck, for 
such loads as this machine is capable of handling. Their 
descr iptive matter which they furnish is true in every par­
ticular. 

I am well acquainted with the members of the firm, and any­
thing they may tell you regarding the workings of their 
machine I can vouch for. 

Yours very truly, 

(Sign,d) C. H. CLARK, 

CHC:M Engi,uer Mainunanc, of lf'aJ. 

The UNIVERSAL CRANE CO. 
1168 Swetland Bldg., Cleveland, Ohio 

Branch Offices in Principal C..ities 
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These three photographs shoq_o the 
Detroit type "Z," 67 passenger double 
deck coach •with semi-enclosed top. 
This feature is of tremtndoUJ impor­
tance, tht arrangtmtnt bting such that 
top deck passungtrs ha•ilt all• tht ad­
'l.'antages of a full enclosure •with none 
of the dra'l.r:backs. 

YELLOW 
Built to 

All successful merchandising is based on furnishing 
goods for which there is a definite demand. Trans­
portation is no exception, as every electric railway 
man well knows. 
In the successful operation of coaches to supplement electric rail­
way service, passenger comfort, passenger safety and passenger 
convenience are of prime importance if public favor is to be gained 
and held. ln addition to these qualificationsr the design must be 
such that there will be minimum maintenance cost. These charac­
teristics must be inherent in the coach. 

All of these things are achieved as a result of designing, manufac­
turing and operating experience for which 1here is no substitute. 

Every detail of Yellow Coach design and construction has been 
carefully worked out with these essentials in mind. No detail has 
been omitted which might in some manner enhance public good­
will. Low level wide doorways, generous platforms and their con­
venient arrangement make for easy entrance and exit; comfortable 
seats and scientifically designed springs guarantee miiximum riding 
qualities. 

Type "Z" double 
deck chassis. 
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COACH 
Sell Rides 

Some Recent Orders: 

Philadelphia Rural Transit Company 

Public Service Railway Company 

Detroit Motor Bus Company 

People's M9torbus Company, St. Louis 

Milwaukee Electric Railway & Light Company 

Chic~go, North Shore & Milwaukee R.R. Company 

Houston Electric Company 

The C!)nnecticut Company 

Chicago Motor Coach Company 

The Yellow Coach Jlla1111facturing Co,npany will gladly supply full 
details regarding construction, inaintenance, etc. It not only designs 
and manufactures Yellow Coaches but lends active assistance 
in establishing the most profitable operating system i11 existence. 

YELLOW COACH MANUFACTURING CO. 
Austin and Dickens Aves., CHICAGO 

II ere is one of our l" tllow 
Coach models particularl11 
,ulapted to la~at'II dut11 serv­
ice. There is comfortable 
<eating accommodation for 
twen111-nine persons. Sote 
the clea-r l'iew for both driver 
and passengers. The inside 
;finish is luxurious ond the 
illumination ample. The 
cushions ore deep. There is 
plent11 of leg room. 

Extreme cart has betn taken 
t o obtain the simplest possi­
ble electrical control svsrem. 
The dash cabinet contains all 
sidtches, fuses, spare fuses. 
v o It age regula tor, reverse 
,:urrent cut•OUt, a mmeter. 
pilot light, speedometer, clock 
and oil gouge. 

67-passenger double duk 
Y ello~v Coach now being 
built in large numbers /or 
Metropolitan serdce. 

21 
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Bridgeport 

Giving the 
trolley a chance 
in Philadelphia 

ELECTRIC RAILWAY JOURNAL March 1, 1H2t 

A helpful service to t-he electric railway industry is located at Bridgeport 

Under the direction of Gen. S . D. 
Butler, Philadelphia's new Director 'of 
Safety, the intolerable rush hour con­
gestion prevalent during the last few 
years is rapidly being relieved. 

Exclusion of motor cars from certain 
streets and establishment of ample 
s:ifety zones on other thoroughfares 
coupled with enforcement of laws 
hitherto dcrmant has resulted in faster 
travel time for both motorists and car 
riders. 

T hirty-two years ago, when such cor..­
gested conditions were undreamed of, 
Philadelphia's first electric C.ll" drew its 
current from Phone-Electric Wire. 
The first installation was 6 miles lone. 
Starting 0_1. an 8 to IO-minute daytime 
headway, this wire lasted 21 years. 
Through all the intervening years of 
increasing traffic, Philadelphians have 
ridden under Phone-Electric Wire. 

It has never gone back on the record 
set by th~ s:x miles first installed. 

~ 

-~Br t9t·~ 
T R 

Pho tric 
irembers or the 
Copper and Br~ 
Association. 

A. E. R. A. Delegates notice ! 

\ 

Such records a:5 th<" above orPhono-Elcctric service and 
durability in Philaddph:a arc being set in every city 
where trolleys ru-c opcr.Jtcd by pro,lrcssivc companies. 
St. Lo~is-:he A.E.R.A. Mid-Year-meeting city i, 
another s~rvc:i by Phono-ElN:tric. 

. -
'1 *. 
¥;:~ 

•, ~ 

-~ 
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WATER·TIGHT 
-yet quickly re1novable 

VITRIFIED paving brick with asphalt 
filler makes the ideal modern pavement 

in electric railway service. 

BriCk 

The asphalt filler seals the joints and helps 
to form a water-tight surface which is not 
cracked by impact, expansion or contrac­
tion - no water seeps down to ties and 
cross-rods. 

And when the need comes to replace a 
rail, a tie or a section of track, the individ­
ual bricks are readily removed and as easily 
relaid with 100% salvage value. 

PAVEMENTS 
OUTLAST THE BONDS 

NATIONAL PAVING BRICK MANUFACTURERS ASSOCIATION, ENGINEERS BLDG., CLEVELAND, OHIO 

Albion Shale Brick Company 
Albion, Ill . 

Alton Brick Company 
Alton lit. 

Barr Chay Compaoy 
Streator, 111. 

Bio'3~:;:.~::i~~;~~~z:1pany 
Cleveland Brick & Clay Company 

Cleveland. Ohio 
Clydeodale Brick & Stone Co. 

cotfc•~~~~-;.l~~Brick&TileCo. 
Coffeyville Kans. 

Col .nwood Shale Brick Company 
Clew,laod. Ohio 

c°7!c,::ric~a~ Tile Company 

hanc.1■ tr'itnc Brick Company 
Boyn too. Okla. 

Georgia Vitrified Brick & Clay Co. 
Auausta, Ga. 

Globe Brick Company 
East Livcrl)OOl, Ohio. 

Hammond FiTe Brick Company 
Fairmont W. Va. 

Hocking Valley Brick Company 
Columbus, Ohio. 

Independence Paving Brick Co. 
lodepeodence. Kans. 

Mack Mr,. Company 
Wheelmg, W. Va. 

C . P. Mayer Brick Company 
Bridgeville, Pa. 

Medal Paving Brick Company 
Clevoland, Ohio. 

Metr01>0li• Paving Brick Co. 
Pittsburi, Kansaa. 

Metrnpolitao Pavin11 Brick Co. 
Canton. Ohio. 

Mineral Welle Paving Brick Co. 
Mineral Wells. Texas. 

Moberly Paving Brick Company 
Moberly, Mo. 

Mu;_y~""~bo~~I':f Brick Co. 
Patton ~lay Ml11. Company 

Patton, Pa. 
Peebles Paving Brick Company 

Portsmouth, Ohio 

Plt~ti':!i~ r:t~~:J!~k Company 
Puringtoo Paving Brick Company 

Galesburg, 111. 
Southern Clay Mfg. Company 

Chattanooga, Tenn. 
Springfield Pavin& Brick Company 

Sprin&6eld. 111. 

Sterling Brick Company 
Oleao, N. Y . 

Streator Clay Ml11. Company 
Streator, IU. 

Thornton Fire Brick Company 
Clarksburg, W. Ya. 

Thurber Brick Company 
Ft.. Worth, Texas. 

Toronto Fire Clay Company 
Toronto. Ohio 

Trinidad Brick & Tile Company 
Trinidad, Colo. 

Vttdenbur1r Paver ComJ)any 
Vcedcnburg, Ind. 

Western Shale Producta Company. 
Fort Scott, Kans. 

Westport Paving Brick Compao,, 
Baltlmon, Md. 
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• McGuire -Cummings Manufacturing Co. 

1.fultiple-unit-control double-truck passenger car for two-man operation­
Built for Georgia Ry. &! Power Co., Atlanta. 

The above shows type of cars built for the Georgia Railway & Power Co. of 
Atlanta. Succeeding advertisements will feature cars of the following types 
recently built by us. · 

1. Light-weight, Double-truck Cars 
One-man-two-man operation. Built for Des 
Moines City Railway Co., Des Moines, Iowa. 

3. Center Entrance Cars 
(Peter Witt type.) 
Built for the City of Detroit. 

4. Light-weight Suburban Cars 2. Safety Cars for One-man Operation 
With double doors. Built for Gary Street Rail­
way Co., Gary, Ind. 

Built for Chicago & \Vest Towns Railway Co. 

Our engineering department ia at your service. We will be 
pleased to either submit 11pecification11 and drawings and to quote 
prices thereon, or we will submit. proposals on 11pecification11 
furnished. 

McGuire-Cummings Manufacturing Co. 

McGuire-Cummings 
No. 62 motor truck 
for low car body 
for city service 

General Offices 

111 W. Monroe St., CHICAGO, Ill. 

Inside hung 
brake equalizer 
design, 26-inch 
wheels 
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Look into Your Lubrication Costs 
The difference in the first cost of Galena Guaranteed Lubricants 
and the ordinary Refinery products is .a very small item-amount­
ing probably to not more than one.,tenth of one per cent in the 
annual maintenance costs. 

But the difference in service results secured is a large and impor­
tant one, as it is a positive factor in determining the amount 
of other maintenance expenses that greatly exceed the cost of 
lubricants. 

The low co-efficient of friction in Galena Oils is a quality that alone produces a 
saving in power or fuel costs far greater than this price difference. The reduction 
of journal and bearing troubles, labor, time losses and depreciation are others that 
prove their ultimate economy. 

The formal recording of the purchase price of oil is by no means a record of 
lubrication costs. \Vhen cars are shopped, time lost, or labor required to correct 
conditions plainly due to lubrication trouble, charge the expense to its proper 
account-LUBRICATION. 

Galena Oils and"'Service are invaluable to the Electric Railway that .is working to 
secure improved operating conditions. For years they have been demonstrating the 
fact that Galena lubrication requires only an equitable service comparison to register 
its · matchless efficiency and economy to the satisfaction of any road. A survey of 
your property entails no obligation. 

·:::'.:::::·::···::··~·=·:·:::.:::·::::=-:·:_: ___ ::::::::::::.:::._., .. 

a ena-Signal Oit Compan 
ew York Franklin. Pa. Chicago 

· and offices in principal cities 

__ ,._ 
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When Service depends on vita~ Wearing parts 

Are you insured 
with G-E Renewals? 

When you purchase G-E Renewal Parts you do more 
than buy so much electrical or mechanical materials. 
You invest in the facilities which have built quality 
into your G-E investment. You take advantage of 
our interest in seeing that this quality is maintained 
for maximum service. 

Original quality can 1::e maintained only by renewing 
worn parts with duplicates. G-E renewal parts em­
body the same research, the same engineering, and 
the same care in manufacture and test as your orig­
inal equiprpent. They provide operating insurance 
well worth the cost. 

As an additional service, G-E Renewal Parts Catalogs 
help you to get just what you want when you need it . 
Be sure you ha-ye your copy near at hand. 

e~ General Electric Company 
Schenectady, N. Y. 

• Sales Offices in all Large Cities • 
GENERAL ELECTRIC 
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Akron's 5-Cent Rubber 
Bubble Bursts 

T HE cars are running again in Akron-at a higher 
rate of fare. Of course it was tempting, and it 

did appeal to the imagination, to set out to make Akron 
the first motorized city. But it takes more than a 
supply of rubber close at hand to make a satisfactory 
transportation system. It takes equipment, organiza­
tion and experience. This the people of Akron now 
know. They also know that while it might have seemed 
to point to greater prosperity for Akron to start the 
movement toward motorizing its local transportation 
system, inasmuch as its prosperity is so largely bound 
up in the market for rubber tires, actually it was dis­
astrous to the prosperity of the city to be without local 
railway service. 

This is not to say that the contest waged in Akron 
proved that buses could not supply the local transporta­
tion. There was no test of the bus. There has never 
teen a real test of the bus in any of the cities where 
there has been a cessation of railway operation. The 
thing that has been demonstrated in Akron, as in these 
other instances, is that no responsible party can be 
found who will sign up to motorize the city at a 5-cent 
fare, or at a fare as low as the offer of the railway. 
Only those poor innocents with ample ambition but 
little knowledge of the transportation business and 
no financial capacity have been available as ready 
signatories to a 5-cent or near 5-cent contract. 

Enough such examples have now been afforded so 
that it would seem that in the future public officials 
and public, if willing to be guided by the experience of 
other cities, will realize that motorization, so far as it 
is economic and practicable, must come as an orderly, 
gradual process. It cannot come overnight by kicking 
the traction company out of the community, even 
though there be the disposition to ignore the contribu­
tion of the railway in buildinir uo the city. It c<innot 
come by setting out to destroy the capital in the railway 
which was invested in good faith to provide a public 
service. 

Motorization can best come, in so far as it truly adds 
in a· sound way to the transit facilities of a city, bv 
permitting this development to take place in the hands 
of the one organization experienced in transportation 
work-the local railway company, and by urging such 
development. That is what had been started by the 
Northern Ohio Traction & Light Company in Akron. 
And as soon as the company is given a definite and fair 
basis on which to work, it plans to extend materially its 
use of buses. Thus, the quickest way for Akron to 
realize its ambition, as far as motors can do the job, is 
to leave the matter in the hands of the N. 0. T. & L. 
and give that company a square deal. 

So it comes about that Akron's rubber bubble has 
burst. 

Outlook for Settlement 
at Phoenix Improved 

PHOENIX, ARIZ., has now decided to go slow. Dis­
gruntled at its local street railway, the first thought 

was to abrogate the franchise and try to arrange for 
municipal ownership with private operation. In fact,. 
a com,mittee of citizens appointed by the Mayor recom­
mended this procedure. Now the measure to instruct 
the City Attorney to proceed to abrogate the company's 
franchise has been tabled and if the Mayor has his 
way an independent engineer will be engaged to study' 
the situation and re.port upon the facts. 

· A very wise decision is this of Phoenix. In the pres­
ent state of public opinion over the dispute of the city 
with the railway about paving, it would probably be 
difficult to convince the city that it has been enjoying a 
good thing, but it has. In fact, as to its railway service, 
Phoenix has been subsidized for years. The owners of 
the property have never received any dividends. At 
their expense the residents of Phoenix have continued to 
ride on a 5-cent fare in a city of only 30,000 inhabitants 
with 40 miles of paved streets, and in a county where 
there are 275 miles of paved highway, with a registra­
tion of 14,000 private automobiles and 365 days of fine 
weather every year. These are all facts, except that the 
365 days of fine weather is Phoenix's boast. However, 
even an approximation of this boast adds to the rail­
way's dilemma. The peculiar thing about this situation 
and others similar to it is that the very persons who in 
the mass continue indefinitely to accept without a blush 
a service for which the producer does not receive even 
the cost would be the first to resent the imputation of 
charity behind a subsidy handed to them individually. 

More Evidence that Salaries 
Need Adjustment in Electric Railway Field 

IT IS difficult to get a true comparison between the 
salaries paid college men in the electric railway field 

and those in other industries. Figures of this sort, 
being personal and confidential in their nature, are not 
ordinarily available. Recently, however, an organiza­
tion composed solely of those men who attained the 
highest rank in college in the electrical courses con­
ducted an investigation of the salaries paid its members 
in different branches of the electrical industry. 

The figures published show the salary range for men 
out of college two, five and ten years, divided into 
fourteen classifications of work. The average of sal­
aries for the electric railway men with two years of 
experience was seventh in the list. Thus it was just 
an average figure for the whole field. The six 
classifications paying better salaries at this period, . in 
their order are jobbing, government work, miscelln-
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ueous, telephone manufacturing, small electric manufac­
turing and telephone operating. 

But when the graduate has been out five years the 
electric railway men have fallen to the bottom of the 
list, being passed by those engaged in large central 
station work, large and medium sized electric manu­
facturing, small central station work, miscellaneous 
manufacturing, contracting, and even teaching. At 
the end of ten years there could be no further drop 
in rank, since the bottom had been reached five years 
before, but the discrepancy between salaries increased, 
there being a considerably lower average salary for 
the electric railway man than for the teacher. 

The salary for the railway man, in other words, 
increases less rapidly on the average than thaf of any 
of the other groups. From an average of $2,100 at two 
years out of college, it grows only to $2,450 after five 
years and $3,050 after ten years-an increase of about 
$100 a year. The teacher, on the other hand, averages 
$1,850 at two years, $2,550 at five years and $3,350 
at ten years, or nearly $190 a year increase. At the 
other end of the scale are the jobbers, who average 
$2,850 with two years of experience, $3,700 with five 
years and $4,750 with ten years-not quite $240 a year 
advance. So the teacher whose salary is generally 
looked on as exceptionally low, actually gets a salai;y 
10 per cent higher after ten years experience than the 
electric railway man does. 

When cold statistics of this sort are published it 
does not make a pleasant picture for the railway indus­
try to contemplate. While the figures apply specifically 
to electrical men only. it is believed that it is 
typical of the groups of trained men in various lines 
of electric railway work. What inducement is there, 
then, for the man with a good technical training to 
spend the best, the most productive years of his life 
for a pittance, while his classmates in all other lines 
of the business forge ahead of him? 

If the industry is to progress it must attract to its 
support men who can supply the needed knowledge and 
virility demanded by the extremely difficult problems 
of modern transportation.· And to do that these trained 
men must be paid salaries commensurate with the im­
portance and exacting nature of the work. They must 
have an opportunity to progress at least on a par with 
those who have picked other lines of endeavor. Until 
this is made true the electric railway field cannot hope 
to get its share of the best talent, particularly when 
such definite information as that quoted is being cir­
culated in college circles. 

And the industry suffers accordingly. 

A Change in Feeling 
in Regard to Snow 

TEN years, even five years ago, a snow storm 
meant to most electric railway companies only addi­

tional expense and often loss of traffic. Not only did 
the snow have to be removed, but teams would find the 
tracks the only part of the street that was cleared, and 
their slow progress delayed car movements. Owing to 
the tediousness of travel, shoppers and others not 
obliged to take the cars would remain at home. 

The present extensive use of private automobiles has 
changed all this. Following a snow storm many auto­
mobile owners leave their cars in the garage because 
the snow in the streets makes automobile driving diffi­
cult and disagreeable, and the _snow piles at the sides of 

the streets limit parking space. The effect on street 
railway travel is noticeable; in fact, the net gain from 
additional passengers in many cases undoubtedly far 
exceeds the cost of snow removal. Railway men in 
the New England States say they have had substantially 
less riding this winter than last on account of the open 
winter. 

This again is an illustration of the essential char­
acter of the railway transportation in any community. 
Whenever other means of travel fell down, the people 
turn to the trolley. Not only is the street car, with its 
comparatively powerful motors, well fitted to make its 
way through the streets when conditions are bad, but 
the organization behind it stands ready to fight the 
elements in a way that individuals acting singly cannot 
attempt. This is one of the points that should be given 
consideration when an attempt is made to evaluate 
electric railway transportation in comparison with its 
competitors. 

.Judas Had the Decency 
to Hang Himself 

A YEAR ago last August, during the strike of the 
employees of the International Railway, a traip on 

that company's Niagara Falls high-speed linP ran into 
a section of track destroyed by dynamite. One car of 
the three-car train left the track and turned over on 
its side. Fifty persons were injured. Suspicion fell 
on members of the Amalgamated Association. Now, 
more than a year and' a half later, convictions have 
been secured before a Federal judge on the technical 
charge of transporting dynamite in interstate com­
merce, and sentences of one year in jail and a nominal 
fine have been imposed on each of four of the men 
alleged to have been connected with the case. The case 
was brought in the Federal court under the technical 
charge of violation of an interstate commerce provision 
because it was the judgment of those charged with the 
prosecution that a jury in the local courts could not he 
depended upon to render a verdict in accord with the 
evidence. On the same basis, shortly, more of the men 
alleged to have had a hand in the Buffalo dynamiting 
will go to trial on the same basis. 

This very briefly is an outline of the news facts con­
nected with the case. They will bear careful considera­
tion. Entirely aside from the merits of the controvers)" 
between the railway and its men, it represents an­
other sad chapter in the history of trade unionism that 
places Buffalo beside the outrage at Herrin and the 
dynamiting of the Los Angeles Times. If ever men 
"sold out" their union associates these men at Buffalo 
did so. If there is such a thing as trust jn unionism 
then these men betrayed it. They were no less offend­
ing in their way than was Judas Iscariot, who sold his 
Saviour for thirty pieces of silver. Judas had the de­
cency to go hang himself. But the Buffalo criminal,: 
who have so far been convicted have appealed their cases 
to a higher court in an effort to stay their absurdly mild 
penalty. In passing sentence, of course, the court was 
confined in the degree of severity of punishment which 
it could impose by the limitations of the technical 
charge on which the men were arraigned. It is im­
possible to fathom the feeling of the court, but it does 
not seem unreasonable to think that perhaps the judge 
had in mind the classic lines: 

0 pardon me, thou bleeding piece of earth, 
That I am meek and gentle with these butchers. 
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Semi-Automatic Substation at Concord 
The 500-Kw. Unit Needs Only t o Be Started in the Morning-It Operates Without Attention and Shuts 

Itself Down Automatically at Night-The Installation Is an Improvement Over 
an Earlier One of Smaller Capacity Destroyed by Fire 

A 
NEW type of semi-automatic substation has been 
installed by the Concord Electric Railways, Con­
cord, N. H. This station has been worked out 

to obtain all possible automatic features that could be 
obtained at a minimum cost, without going to the ex­
pense of installing full automatic equipment. 

In the ELECTRIC RAILWAY JOURNAL of Feb. 4, 1922, 
page 184, an account was given of the automatic sub­
station equipment at that time recently installed by 
the railway, emphasis being laid upon the labor-saving 
features of the two substation layouts then completed. 
On Dec. 4, 1922, the West Concord automatic substa­
tion was destroyed by fire, and the company at once 
began to study the question of replacement. J. B. 
Crawford, superintendent, was convinced that any new 
installation should be designed as such from the ground 
up, housed in a fireproof structure with as much out­
door equipment as good practice would allow, and pos­
sessing the more important features which experience 
with the South Main Street substation and the one 
destroyed had shown to be desirable. As a result an 
entirely new substation has been built at West Concord, 
and provision made there for suitable interconnection 
with the lines of the Concord Electric Company, the 
local central-station organization, as well as for semi­
automatic service in the supply of energy to the railway. 

The new substation, shown in the illustrations, has 
a rating of 500 kw. instead of the 300 kw. of the former 
installation. It is adjacent to an old steam plant which 
housed the earlier equipment, the steaminstallation 
still being held in reserve in case of a serious power 
shortage at the Franklin hydro-electric plant of the rail­
way, or inability to secure ad~quate power from the 
local central station. All the high-tension equipment 
is located outdoors. The substation building, which is 
only 24 ft. by 22 ft. in plan, is of brick, with a concrete 
floor and wireglass windows. The windows are also 
provided with heavy screening to protect them from 
missiles, the substation being in a semi-rural location. 
One of the pictures shows a side view of the property, 
with incoming transmission lines, and another shows 
the lightning arrester equipment'- which is of the oxide 
fi lm type and was furnished by the General Electric 
Company. 

The company's facilities for operation and main­
tenance supervision, coupled with lower first cost, led 
to the choice of a semi-automatic equipment for West 
Concord. The building houses a 500-kw. Westinghouse 
rotary converter and switchboard. The automatic ap­
paratus was supplied by the Automatic Reclosing Cir­
cuit-Breaker Company, Columbus, Ohio. The converter 
delivers 600-volt direct current to the trolley system, 
and the unit runs at 1,200 r.p.m. The cost of the 
new substation, exclusive of the transformer bank and 
interconnection with the Concord Electric Company, 
was about $40,000. 

The scheme of connections at West Concord is indi­
cated in the single-line con·nection drawing. As out-

Front and Side of New Seml-Automutlc Suh,tatlon 
at Concord, N. H. 

lined in the previous article, the major source of energy 
supply is at Franklin, 19 miles north of the city of 
Concord. 'I"wo 22,000-volt, three-phase lines pass the 
West Concord substation, and from each of these a tap 
is taken through disconnecting knife switches to an 
outdoor bus structure in the substation yard. A tap to 
the lightning arresters is taken off each branch circuit, 
and after passing through choke coils the two branch 
lines are brought together into a common overhead bus 
with disconnecting switches in each phase between the 
coils and the bus. One three-phase connection is then 
made through disconnecting switche~ to the railway 
equipment and one to the Concord Electric Company 
interconnection apparatus. 

The railway service equipment includes a 22,000-volt 
oil circuit-breaker mounted in an inclosure on a concrete 
foundation, just outside the substation building, and 
a bank of three 167-kva. transformers which reduce the 
potential to 432 volts. The secondaries of these trans­
formers are connected by a three-phase underground 
line with the switchboard and rotary converter inside 
the.building. The detailed scheme of wiring is indicated 
in the larger line diagram. 

The switchboard for railway service consists of five 
panels. From left to right these are assigned to the 
following uses: Starting, alternating-current side of 



322 ELECT RI C R AILWAY J OU R N A L Vol. 63, N o. 9' 

:So. I. Th e automatic HWlt<'hlng equipment 
Is • hown at the tops of the s wit<'hboard 
p nne lR. 

Xo. 2. The dimen•tons of this 500-kw. con­
,·erte r are •mnll~r than tho•c o f the 300-kw. 
nnit It rcp]a<,Cd, 

:s'o. 3. The trnnsfornter bank iM "ho\l·n nt 
tho right; at the left I• a housing for the 
hl,:h-tenMion «·lreult breake r,,.. 

H, h 

tension 
low 

1-Voltage transformer. 
~- Auxlllary contacts. 
3-A.c. low-voltage release. 
4-011 circu it breaker (in closed position). 
5-Power transformer. 
6-Converter starting switch, 3-pole double-throw. 
7-Rotary converter . 
8-Speed limiting device (circuit opening). 
9-Type OLT relay. 

IO- Generator breaker and J relay, 
11-Tle reeder breaker. 

Hc>in negafi w (-> 
foruil 

tension 

Main iflve (+) 

10 

2 J 4 5 
0 --o 

9 

II 

2 ~ 4 5 
0 0 0 0 0 

Generofor 
breaker--.. ::,. 

QL.T. ,y 
relay -· 

-I-Bus 

II 

2 J 4 S 
0 0 0 0 0 

~:z;--'T ( Feeder.-r .swdc.h 

+ -. /':'(, 
'·Ft:t:ders' 

_ Rotary O:Jnw:rl,:r 

Dlagra n1 of Cunuec:-tlo ns of the ,,·e-,-.t Concor«l Suh"'tatlon. A Sc:-hemotlc Diagram of t he D.C. Connt-,·tlun~ J-, ~hown 
In the ln•nt nt Lower Right 
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The Lightning ArreNtt"rN Are ContU"<"te<l to the 22,000-YoJt Lines 

rotary, direct-current side. of rotary, and two feeders. 
'The starting panel carries a watt-hour meter, starting 
·and running switch, and reversing switch for changing 
the polarity of the rotary. The al 4ernating-current ro­
iary panel carries a reactive-factor meter, ammeter. 
Anderson time switch for cutting off the substation 
at a predetermined hour of nigr.t after the day's run, 
a handle for manual working of the 22,000-volt circuit­
breaker when necessary (with l:ell-crank lever running 
-outdoors) and two time-element overload relays which 
,close the circuit through the 22,000-volt breaker trip 
coil in case of protracted overload. The breaker is of 
fhe solenoid-operated type. 

AUTOMATIC RELAYS CONTROL BREAKER 

The direct-current panel for the rotary contains a 
-volt-meter, ammeter, positive and negative knife 
,switches, field rheostat handle and an automatic reclos­
ing circuit breaker. This breaker is equipped with an 
automatic reset reverse-current relay and a type OLT 
long time interval overload relay, whose function is 
to allow a high setting of the breaker for instantaneous 
.overload, while at the same time it protects the gene­
rating unit against prolonged excessive overload. The 
reverse-current relay protects the generator unit against 
reversal of current and allows the unit to be connected 
automatically to the bus when the correct polarity has 
been restored. 

This breaker is also interlocked with the a.c. side 
through auxiliary contacts on the a.c. oil circuit breaker 
so that in case this is tripped, due to excessive over­
load, phase failure, no voltage, operation of the time 
.clock, overspeed, or operation of the bearing thermo­
s'. at, the d.c. side will be disconnected from the bus. 

Each feeder panel contains a single-pole knife switch, 

CQncord £lee. Co fence 
?,ZOO V. line ' r---;=~,,;:.:;;~~-: 

Meter.ii :' vp trans. for l 
: emero-ency6"r• 1 

wi-kh 'I vke rrom,onron:J 

·.. riElee ca J ~ ] 

-4J2V:line : Z'l,000'.Q/tlines ·l~·i .. 
t orotc,ry .... ········ ·>! rNo.18; J-1/kva. . '> 

' ' 1l-:'.~E1!;1,.,l -f1! 
: ~~--~ 
l ~ l ~ l -----'1-~ 
: ~ : 
I -= I 
I : I 

- - - Fence 'r 
•01u••l...iru~ ( 'lrC"uit Uingrum. ~huwlng JnterC"onn eetlon of JC.nllwt1y 

nnd {'Pntrnl ~tatlon l'owfr Su1>ply S~rkten1s 

ammeter and automatic reclosing circuit breaker. In 
case of outside short circuit the feeder breakers remain 
open until a definite time cycle has elapsed and will 
not again close until the excessive overload or short 
circuit has been removed. 

OPERATING COST Low 

The only attention required is starting the s ubs•a­
tion in the morning and regular inspection of the equip­
ment. One maintainer starts the unit at 4.45 a.m., and 
the installation operates until midnight, when the An­
derson time switch cuts it off. The total cost of inspec­
tion and operation is about $800 per year. The sub­
station was placed in service in June, 1923, and has 
given entire satisfaction since. 

The substation is wired for direct-current series 
lighting and for emergency lighting from a.c. multiple 
service. A bank of three 150-kva. transformers step­
ping up from 2,300 to 22,000 volts is provided outside 
the substation building for the interconnection between 
the Concord Electric Company and the Franklin-Concord 
trammission lines, with a General Electric oil circuit 
breaker, watt-hour meter and disconnecting switch 
mounted inside the building. A 500,000-circ.mil 600-
volt direct-current railway feeder passes through the 
substation, and a knife switch mounted outdoors pro­
vides means of by-passing this substation if it is de­
sired to work upon the interior equipment. It is of 
interest to note that the new rotary converter is only 
about one-third the size of the former 300-kw. unit, 
and will withstand a 50 per cent overload for two hours. 

.• Trolley Guides in Portland, Ore. 

AGREAT many cities indicate their different routes 
by letters or numerals carried on the dashboard, 

hood or other conspicuous place. The Portland Railway, 
Light & Power Company, Portland, Ore., goes a step 
further and publishes a twelve-page pocket folder show­
ing the routes taken by the different lines, so marked, 
with a statement of the times that the first car and the 
last car of that route leave the terminals. The form in 
which the information about a single line is published 
is reproduced below. 

A very brief reference to this guide was published 
in the issue of this paper for Feb. 2, but by a typo-

~ 
ROSE CITY -Outbound-From Fifth and 
Washington Streets via Washington Street, 
Second Street, Burnside Street, Burnside 

Bridge, East Burnside Street, East 10th Street, East 
Davis Street Sandy Boulevard to East 82nd Street. 
lnbound-Return same route to Burnside Street to 
Fifth Street to Washington Street. 

First car leaves-Fifth and Washinp;ton.... . . . .. . ... . 
82nd and Sandy Blvd ... . ............. . 

Last car leaves-Fifth and Washinp;too ................ . 
82nd and Sandy Blvd . •. .•..... . .. ..... 

Owl ,,.r leave•- Fifth and Washington ... . , ....... , ... . 

82nd nn~ So.n~ y Bh·d ........ ......... . 

5:59 A. :11 . 
5:30 A. :\I. 

12:30 A.M. 
12:01 A.!II. 

1:30 A.M . 
a nd hourly 
2:01 A.:\I . 

nnd hourly 

graphical error the name of the city was given as Port­
land, Me., instead of Portland, Ore. The Portland Rail­
way, Light & Power Company gives these guides to 
passengers on request and they are supplied, from 
ticket offices, agencies, information bureaus, hotels, etc_ 
The guide has been found to be a business getter. 
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The Influence of Arnerlean Practice Is Seen In T his 
Swiss J\lotor Car 

Larger Motor Cars for Ziirich 
An Important Feature in Construction Is Continued 

Use of Aluminum Panels-They Are Used for 
Train Service with Light-Weight Trailers 

T HE Municipal Tramways of Zurich, Switzerland, 
serving an industrial population of some 21fi.000 

persons, has recently added twenty motor cars, eighteen 
trailers and six rebuilt open summer cars to its equip­
ment. The motor cars are of particular interest as 
showing the most recent development in Continental 
practice. 

Although double-truck cars were considered imprnc­
tica ble for Zurich track and passenger-interchange con­
ditions, the length of the car body proper was extended 
from 4.16 m. (13 ft. 7 in.) to 4.7 m. (15 ft. 5 in.) and 
the width enlarged from 2 m. (6 ft. 6 in.) to 2.2 m. 
(7 ft. 2 in.). The latter change made possible the fir::.t 
use of the cross-seats to the extent of a double seat 
on one side and a single seat on the other. The plat­
forms and vestibules have been tapered American style, 
following the management's previous use of this con­
struction on its Forch suburban railway. Separate exit 
and entrance is now provided at the rear by means of 
double-folding doors, while a sliding door at the motor­
man's end provides for front exit. The body has end 
doors of sliding type. The over-all length of the car 
over vestibules is 9.58 m. (28 ft. 1 in.) and over couplers, 
etc., 9.6 m. (31 ft. 6 in.). 

This Seating Arrangement 18 Used n uause t h e Ca r h 
Only 7 l't. 2 In. Wide 

The car interior has twenty seats, but only four 
standee spaces. On the other hand, the official standee 
spaces on front and rear platforms are ten and eleven 
respectively. Thus, the legal carrying capacity of the 
car is forty-five passengers, twenty seated and twenty­
five standing. The preceding (1915) type motor car had 
a total capacity of but thirty-five passengers. 

The entire body length is taken up by only four fixed 
sash, but ventilation is provided by means of six narrow 
hinged sash above these stationary windows. Each 
vestibule is provided with a hinged sash for regulation 
by the motorman, according to weather conditions. 
Each vestibule also has a louver ventilator on each side 
of the signal light above the hinged sash. The car 
roof is also provided with two louver ventilators which 
operate in connection with the auxiliary hinged side 
sash mentioned. 

The framework of the car is of oak, ash and pitch­
pine, and the general finish in ash, oak and elm. The 
panels, however, are of aluminum in accordance with 
the management's standard practice since 1910. The 
body panels are 2 mm. (0.0786 in.) and the platform 
sheathing, 3 mm. (0.1181 in.) thick. The advantages 
found in practice are given as: (a) Easier main­
tenance, as in restoring bent portions; (b) less re­
painting than sheet steel; (c) less w:!ight. Oxidation 
can be kept to a negligible amount if all contact sur­
faces between the sheathing and the posts are first 
well covered with oil paint. 

t<----------- ·------------ ---- -- -------- 9.60m. - -- ------------- - --- -- ----- __ -----~ 

1 
I 
I 

' 
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The motor-car body is carried on the truck through 
four leaf springs. The wheelbase is 2.6 m. (8 ft. 6 in.) 
instead of 2 m. (6 ft. 6 in.), as in the previous design. 
Among the up-to-date features are ball-bearing journals 
and automatic couplers with which the electric braking 
of motor and trailer is included. The two motors are 
rated at 60 hp. each at 500 volts, and 66 hp. each at 
550 volts. The gear ratio is 1 to 4.8 and the car-wheel 
diameter, 860 mm. (33.8 in.). The controllers have 
six series positions, four parallel positions and six addi­
tional positions for the· four electro-magnetic track 
brakes. Both the resistors and the circuit-breaker are 
mounted on the roof. Bow trolley collectors are used, 
as is customary in Zurich practice. 

Important Point~ 

The total weight of a motor car is 12,800 kg. (28,300 
lb.). of which the two motors alone contribute 2,700 kg. 
(5,960 lb.). 

Of the eighteen trailers, nine are of the same width 
and with the same door arrangements as the new motor 
cars. These cars have sixteen seats and official space 
for twenty-six instead of twenty-two standees. They 
weigh 5,200 kg. (11,440 lb.) complete. Automatic 
couplers with electrical contacts for the brake system 
are used. 

It may be of interest to add that while part of the 
electrical installation was made at the railway shops 
and part at the car builders' plants, the work in both 
cases was done by the personnel of the railway. 

• 
Ill Traffic Control 

An Analysis of Four Important Points in Traffic Control with Their 
Effect on Street Congestion-Suggestions Are Made for Practical Relief 

By j. Rowland Bibbins 
Consulting Engineer, ,vashington, D. C. 

IN THE ELECTRIC RAILWAY JOURNAL of Feb. 23 the 
broader aspects of the so-called "traffic problem" 
were.discussed by the writer. But certain phases of 

the program suggested will justify much further re­
search, along technical and economic lines, than they 
have received in the past. These are: 

1. Increase in traffic signal control efficiency in relation 
to track and roadway capacity, especially at master control 
or key crossings. 

2. Developing track capacity at electric railway down­
town terminals to the fullest extent, speeding up terminal 
operations and providing for expansion of the terminal dis­
trict and service. 

3. Economic design of roadways, both in cross-section 
and alignment, and their economic use for maximum effi­
ciency of the whole thoroughfare system, including transit, 
traffic and combined purposes. 

4. Perfecting routing and operating methops, so as to 
forestall uneconomic competition, through betterment of rail 
service. 

It has become quite apparent to the writer, after con­
siderable study, that these factors are closely inter­
dependent. This is one reason why adequate results 
as a whole have not been achieved in our city-congested 
districts because, as a rule, only one part of the problem 
has been considered, and this not always in a very 
scientific manner. ~ 

TRAFFIC SIGNAL CONTROL EFFICIENCY 

Of this group, traffic signal control is perhaps of 
first importance. Too often the policemen on the 
corner, not the president of the company, determine the 
schedules on which the railway system will be run. 
Detailed time-studies indicate that today a very large 
amount of crossing time is lost due to the unscientific 
application of signal control. Moreover, this delay is 
cumulative, both as to cars and traffic, and mounts in 
lost time and money into colossal figures. Several points 
are involved : 

(a) The duration or length of the signal cycle. This 
is most important and should vary according to the 
time of day and pressure of traffic movement. 

(b) Relative distribution of time between stop and 

go signal-in proportion to the traffic needs in each 
dire~tion. 

(c) A preparatory signal. This is desirable but 
seldom used. 

(d) Relativity of main line and cross traffic move­
ment. 

This last determines whether the master control of a 
long .street or of a given traffic area can be properly 
carried out from one key point. Curiously enough, 
"Main Street" traffic is usually supposed to be largely 
through movement, but a traffic survey often shows 
the contrary, i.e., that "Main Street" is simply a clear­
ing street for transverse traffic and not through traffic. 
In that case it should be signaled just like any terminal 
intersection and not as a trunk line. In some of the 
block signal installations in this country this incorrect 
assumption has led to such great confusion that the 
fixed block system as applied to the through artery had 
to be abandoned at times, although retained at the key 
point. 

There is much to be gained by the study of the vari­
able versus fixed signal system. For some reason, 
almost all of the block signal systems that have been 
installed have been placed on an arbitrary fixed period 
basis running through the day (9 a.m. to 9 p.m.) re­
gardless of the traffic, the weather, the day of the week 
or the season, and particularly of the varying amount 
of cross traffic. The result is needless waste of street 
capacity and unnecessary delay to all traffic during 
many hours of the day. It is only necessary to observe, 
in cases of this kind, what a large proportion of the 
signals are held open after all traffic has passed (i.e., 
with an idle crossing), waiting for the clock to tick for 
the next signal change. This is most unscientific. 
Street car schedules cannot contain so much lost motion. 
Why should traffic? 

A general guide to good signal control should be the 
minimum of rigidity, whether by block signal, sema­
phore or hand control. In fact, it is curious to observe 
how the rigid semaphore system has fastened itself 
onto our police regulations, and it only too often occurs 
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TABLE SHOWING COMPARATIVE EFFICIENCY OF THREE-PART A:S-D TWO-PART CYCLE 

Three-Part Cycle, Length Two 
.Minutea or Thirty per Hour 

For For 
For N.-S. E.-W. 

Cars Vehicles Vehicles 
Length in aeconda for movement................ 30 45 45 
Average number of uoit passes per movement . . . . . 4. 37 27. 4 26. 7 
Equivalent number of unit passes per minut e of 

Two-Part Cycle, Length One and a Half J\Jinutes or Forty per Hour 
Equivalent Equivalent 
Number of Number of 

For all N .-S. Traffic 
45 

N.-S. Passea• For all E.-W. Traffic E.-W. Passes* 
45 

I . 93 cars and 20. I vehiclea I . 34 cars and 20. 5 vehicles i1. 8 

. . . . . . . . . .. . . . . . .. . .. . 8.74 36.6 35.7 I. 8 cars and 27. 4 vehieles 34. 6 2. 56 cars and 26. 8 vchirl<'S 37 .o 

* Ras~ on an e-iuivalent of four autos to one car. 

that semaphores are installed long before they are 
justified. It has been demonstrated that even fairly 
heavy traffic will clear itself automatically and only 
needs a restraining hand to prevent tangles. Permis­
_sive hand control, even when semaphores are used, 
greatly facilitates turning movements, especially per­
missive right hand turns. The fixed signal intervals of 
the automatic "lighthouse" signal are correspondingly 
subject to criticism in some important locations as they 
.exhibit no intelligence in apportioning signal periods to 

,, 
0 

1 

60 

40 

VEHICLES 
E.,c,st c,nd West 

VEHICLES 
North c,nd South 

STREET CARS 

15 20 25 30 
Vehicles per Period 

I•'lg. I-Time Study of Variable Signal Control 

. . .. 

Dots Indicate actual motor and car traffic observed for vary,ng 
length of signals according to street conditions. A fixed master 
control traffic signal on the same street a few blocks away divides­
the tra ffic movement there Into three periods: Forty-five seconds 
for north-south vehicle movement, forty-five seconds tor east-west 
vehicle movement and thirty seconds tor surface car movement, 
making a two-minute cycle. But note how small a proportion or 
the actual traffic this fixed signal a rew blocks a way actually 
affects. 

the demands of traffic. Some, however have the vari­
able feature, i.e., may be adjusted by hand or by dis­
tant control. 

Generally speaking, the shortest possible interval in 
the long run yields the greatest street capacity. A 
speed-tiine curve of traffic in platoons running one 
block each would indicate about twenty-five seconds be­
tween start and stop; two blocks, forty-five seconds. 

· Thus, a skip-stop platoon system, assuming equal cross 
· t raffic, would call for a one-and-a-half-minute cycle 
along the "Main Street," or perhaps only one minute 
with light cross traffic. Yet we find block signal cycles 
ranging from two to three minutes duration. The 

;seriousness of this cumulative delay to street car opera-

tiori as well as to traffic can hardly be overestimated. 
The accompanying graph shows a time study at a 

heavy intersection along a ten-block "Main S•treet" with 
block signal system supposed to be operated in syn­
chronism but actually operated independent of the 
master-control towers. The graph shows the actual 
number of seconds required for each signal and the 
number of vehicles passed through that signal in each 
direction. The master sign~! is arranged on a cycle of 
two minutes, divided as follows: Thirty seconds for all 
cars to move, all traffic stop; forty-five seconds for 
north-south traffic only, all cars stop; forty-five seconds 
for all east-west traffic only, all cars stop. Yet it will 
be noticed that at the crossing shown in the diagrams 
the north-south traffic ranges from seven to thirty-seven 
vehicles per signal, but also that the signals vary from 
thirty-five to sixty-five seconds. Similar great varia­
tions are shown in the case of east-west traffic. Further, 
the time taken to pass five cars varied from twenty sec­
onds to forty-two seconds, and for seven cars, fifteen 
seconds to fifty-two seconds. This variation indicates 
the wide range of traffic conditions actually encoun­
tered and how important it is to leave room for a cer­
tain amount of flexibility and intelligence in the signal 
control according to conditions. 

But the most important point is this, that a signal 
of thirty-five seconds can pass vehicle movement up to 
thirty vehicles per signal. On the other hand a time 
interval of thirty-five seconds was used to pass as low 
as seven vehicles per signal. Similarly in east-west 
traffic thirty seconds should pass perhaps thirty-five 
vehicles, but the same signal period was used for ten 
only. Here is a great wastage of street capacity in the 
present signal application. 

Fixed signals are too long for light traffic and maybe 
too short for maximum traffic. In this illustration all 
traffic on the street is held up every two minutes, street 
cars for ninety seconds and vehicle traffic for seventy­
five-second intervals; that is to say, thirty cycles per 
hour. To demonstrate the wastefulness of these long 
intervals, this traffic was recast on the assumption of 
forty cycles per hour (instead of thirty) in a straight 
two-part signal (instead of a three-part) with the cars 

. moving at the same time with the vehicles in the same 
direction. The result was that the average equivalent 
total traffic per cycle, including car movement or per 
minute of street opening, was actually no greater than 
with the longer cycle shown in the diagrams, excluding 
car movement. This is shown in the table above. 

How important is this element of variability is indi­
cated by the following figures, showing actual traffic 
movement per signal, with varying durations of periods 
of observation: 

Average rush hours 4 to 6 p.m.. ...... . . . . . 
!\laximum sixty-minute rush period .. , ... ........... . 
!\laximum thirty-minute rush period ...... .......... . 
l\laximum fifteen-minute rush period ................ . 
1\la ,:imum five-minute ru..qh period ....... , ......... . 

l\lotors 
50 
54 
63 
78 
94 

Cars per Signal 
4.4 
4.5 
4.9 
5. 7 
8.0 
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The study of signaling is highly complicated, even 
more so that in railroading, due to the many uncertain 
factors. But one thing seems certain-that more flexi­
bility and exercise of judgment are needed if the traffic 
of the central district is to be speeded up rather than 
slowed down. 

Perhaps less regulation, rather than more, would be 
advantageous, as proved in the case of an important 
intersection in Washington, once badly congested. The 
policeman fell sick and nobody was available to replace 
him. The traffic promptly cleared itself, and he has 
been replaced by some well-placed permanent guide 
curbs in the street. It seems especially unfortunate 
that the use of the fixed synchronous block signals 
should be suggested for use in various cities because 
these have helped Fifth Avenue, New York, where con­
ditions are unique. The installation of such an elabo­
rate signal system should not be made until compre­
hensive traffic surveys and time studies have been made 
to determine the characteristics and needs. Then the 
system should be designed to meet those needs and not 
for conditions in some distant city. 

DEVELOPMENT OF DOWNTOWN TERMINAL CAPACITY 

The cumulative effect upon the operation of street 
railways of all the natural and artificial congestion just 
described is well indicated in the second graph, showing 
the actual minutes transit time by 150 cars looping in 
the downtown district at various times between 4 p.m. 
and 6 p.m. It will be noted that the looping time at 
4 :15 averaged about twelve-and-a-half minutes, at 5 :20 
twenty-two-and-a-half minutes, at 6 o'clock thirteen 
minutes. Some of this lost time is of course due to 
street car interferences in special· work and additional 
time required for loading, etc. But the major propor­
tion of it clearly occurs from traffic congestion and 
signals. The average trip running time of the system 
between termini is only about forty minutes. Thus, 
with the average haul, if a passenger boards these loop 
cars inbound to obtain a seat, more than half of his 
trip home is consumed in the loop. This twelve-and-a­
half minutes lost time is the real point of attack. And 
it is easy to see when a two-minute signal cycle is im­
posed upon the system along the main clearing streets 
how this loss of . time accumulates before cars can 
escape from the controlled area. 

In developing terminal track capacity, the same type 
of time study should be made before elaborate or 
radical changes in routing and operations are put into 
effect. These involve the relative number of car inter­
ferences under various routing schemes, the effect of 
non-clearance curves, open and Iosed loops, proper 
distribution rather than concentration of loading 
points, standardizing of rolling stock and tractive 
capacity so far as possible on given lines, location of 
special work, segregation between railway and motor 
streets, and of course the effect of the signal system. 
Such studies on a large system for various routing plans 
in the terminal district have shown variations of from 
100 to ·200 per cent in actual track capacity at the 
critical point, which of course determines the minimum 
headway of a trunk line. 

These traffic observations and surveys indicate this 
important point-that unless simplification of routing, 
ease of riding from one part of the city to the other and 
speed of transit can be secured there is no other way in 
which to forestall uneconomic competition with the rail­
way system and the growing use of private motor cars 

in rush hours, especially in crosstown service. For the 
motor car, even if excluded through more and more 
rigid regulation from downtown streets, will discover 
by-pass routes and thus secure what is most desired, 
speed. Too much effort has been expended in the past 
on "verboten" regulations and too little upon studies of 
fundamental corrective measures. 

ECONOMIC DESIGN AND USE OF ROADWAYS 

It is a sad commentary on civic understanding and 
ingenuity that in a recent traffic survey of the entire 
central district of a large city_ the writer found an 
actual traffic efficiency of the outlet streets during maxi­
mum rush hours, outbound, of only 25 per cent of the 
full capacity of these roadways (even assuming solid 
parking along the curbs). City authorities and even 
railway men still recommend the decimal system of 
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Fig. 2-Tlme Study of Rush Hour Transit Time Through the 
Loop District 

This chart shows what "congestion" m eans In Jost car-hours. 
Dots Indicate the actua l round trip time to complete terminal loops 
non-rush and rush respectively. The area of the "hump" con­
verted into lost dollars, passenger time and patronage would seem 
to jus tif y Improvement measures. 

street width, notwithstanding that decimal widths have 
little or no relation to the traffic needs of the roadway. 

There are certain minimum widths required for vari­
ous traffic lines. Obviously it is a waste of money to 
rebuild or widen streets unless it is possible to jump 
from a four-line to a six-line roadway, for example. 
The only exception would be to secure a five-line road­
way either where one-way operation cannot be avoided 
or with shifting center lines, morning and evening. 
Taking the land values and incidental damages at only 
$1 per square foot, auto streets will cost for land from 
$70,000 to more than $110,000 per mile to widen the 
roadway to the next higher stage necessary to secure 
any increased capacity at all, and trucking streets will 
cost from $90,000 to $130,000. With reconstruction and 
paving these figures might amount to four or fiTe times 
those given. And the unit figure quoted is of course 
very low. If the full traffic width is not secured, the 
cost of the change is of course practically lost. 

Every main thoroughfare has a different character, 
use and traffic demand factor, and requires special de­
sign at various points. Especially is this true on street 
railway thoroughfares where surface loading stations 
have become almost imperative, not only to speed up 
car loading and reduce street accidents but also to keep 
traffic moving in streams instead of blocks. The low 
traffic efficiency above cited was found to be due not 
only to the rambling of motors all over the streets but 
mostly to the fact that the city has paid no attention 
to the reconditioning of the majority of these outlet 
streets_, all of which were 90 ft. wide or over. The 
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trouble was not all downtown, but fundamentally rested 
upon the defective thoroughfare plan of the city, which 
in most cases can be readily corrected. 

Why are not more engineering and high-class rail­
roading put into the traffic problem? The plain result 
of negligence in this particular case is this-that 
through this downtown district there were actually 
recorded during the business day one vehicle movement 
to every two-and-a-half people residing in the entire 
community, an extraordinary amount of needless cross­
town traffic through the center, and an outbound vehicle 
passenger movement during maximum rush hours ap­
proaching that of the street car system. Congestion, 
poor street design, inefficient traffic operation, com­
plicated street car terminal routing and lack of scien-
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J<'lg. 3-For the Future \\'hy Not Fill Up the Yalley•? 
P r ofil e of land v alu es along the main axes of a typical large 

c ity. lf w e are " congest ed"' now with pe rhaps only 30 per cen t 
o f the maximum permisslhle building floor space developed, what 
will occur with fulf development? Land values , building h eights, 
local transportatio n a nd congestion complete the vicious circle. 

tific cartage control in railroad and industrial freight 
through the loop inevitably results in slowing down the 
entire system until people turn to private automobiles 
as their last resource. The writer confidently believes 
that a scientific attack upon this problem offers the 
possibility of doubling almost immediately the traffic 
capacity of the streets of our congested districts. 

IMPROVED ROUTING AND OPERATING METHODS 

The perfecting of routing and operating methods is 
the final step in which the street railway industry can 
contribute a large share toward prompt improvement of 
the traffic situation. But no such improvement can be 
hoped for with adherence to obsolete methods, complex 
terminal routing and undue concentration of terminal 
movements. It is often helpful to develop alternative 
routing plans designed to untangle the loop and diffuse 
business over a larger area so as to be comparable with 
present or other plans proposed. The comparative car 
interferences, track density, loading density and transit 
time will immediately tell the story. 

All too often this concentration has been brought 
about by the insistent demand of powerful real estate 
and business interests which are alone concerned in 
maintaining high land and rental values of abutting 
property. What this means must be clearly evident 
from the accompanying profile of land values, north­
south and east-west, in a great city. Concentrated 
transportation means high land values, higher buildings, 
traffic congestion, then more transportation, and the 
vicious circle is retraced until the ultimate of conges­
tion-stagnation-is reached. Shall we develop our 
cities along this unscientific method or set to work to de­
vise a scientific plan of transportation based upon facts? 

Telephone Dispatching 
San Antonio 

. 
Ill 

After an Experience of Ten Years the San Antonio 
Company Is Strongly in Favor of Telephone 

Dispatching for City Service-Many 
Advantages Are Listed 

BY WILLIAM W. HOLDEN 
Superintendent of Transportation, San Antonio 

Public Service Company 

IN ORDER to give proper supervision of its service at 
all times of the day and to keep in the closest possible 

contact with the operation of its cars, the San Antonio 
Public Service Company has maintained a telephone 
dispatching system since 1914. 

Under this system, the dispatcher is located in the 
company's office building, and his switchboard is con­
nected directly to telephones located at the terminals of 
all lines and at all junctions and other intermediate 
points of importance, especially at crossovers where cars 
may be required to turn back to fill open spaces in 
schedules caused by delays. 

All motormen and operators regularly call in at the 
end of the lines. In case a car is delayed and a second 
c·ar is following close, the crew will call in at an inter­
mediate phone for orders. Minor accidents, delays, and 
defects in track, overhead, cars, equipment and supplies 
are reported at the ends of the lines. Major accidents 
are reported from the first available private or company 
phone. 

The telephone dispatching system has proved itself so 
effective and economical that it is considered absolutely 
essential to operation. 

A GAIN IN SCHEDULE SPEED ls MADE POSSIBLE 

On account of the telephone dispatching, cars can be 
scheduled at a higher rate of speed, probably as much 
as 10 per cent higher, because no allowance need be 
made for such delays as may be called frequent, but not 
regular. Cars must report to the dispatcher each trip, 
so that by the omission of a report the dispatcher knows 
of any delayed cars in sufficient time to take steps to 
take care of the break in schedule. 

As a telephone report, unless it is a special report, 
requires only about five seconds to transmit, the time for 
reporting does not affect schedules. Then, too, a train­
man will be more conscientious about being exactly on 
his schedule time when he knows that the fact of his 
arrival at a definite point is being recorded. 

If schedules are slow enough or have sufficient lay­
overs to allow for the worst conditions that frequently 
occur, {t requires additional cars, and if some of the 
delays provided for do not occur, the service is too slow 
to be attractive. It is therefore more economical to pro­
vide for as fast a schedule as can be maintained on the 
average and to provide a quick and effective means of 
correcting the service when delays occur. 

INSPECTION SERVICE MADE MORE EFFICIENT 

By the use of the telephone, the effectiveness of the 
supervision of inspectors is greatly improved and the 
cost of supervision reduced by at least one-half. The 
experience of inspectors on a line where there is no tele­
phone dispatching is that they must station themselves 
at some location to check the cars as they pass. If some­
thing goes wrong, they do not know it until cars fail to 
show up. Then they do not know what is wrong or 



Ma,·ch 1, 1924 ELECTRIC RAILWAY JOURNAL 329 

where it is, but must start a search for the trouble. 
After finding the trouble, they are usually so busy get­
ting the trouble remedied that they cannot give atten­
tion to resuming service with other cars available that 
are not in trouble. And even after the trouble.is cleared, 
it is difficult for them to get in touch with all of the 
cars in time to get normal service restored promptly. 

With the telephone dispatching, every line inspector 
keeps in touch with the dispatcher so that the dispatcher 
can get him very promptly. The inspector, knowing the 
dispatcher will notify him of trouble, can give his full 
attention to instructing and assisting the men on the 
line. When trouble occurs, he learns of it much sooner, 
and when he does learn, he has complete information. 
When he arrives at the location, he can give his entire 
attention to clearing up the trouble, because he knows 
that if he gets the cars moving the dispatcher will take 
care of the work of restoring the schedule. With the 
telephone dispatching, if the trouble is serious, several 
inspectors may be sent from other lines, who would 
never have known of the trouble in any other way. 

Supervision, thus economically controlled, can be han­
dled with fewer inspectors because one inspector can 
handle several linef! in the same territory. 

If an inspector were assigned to each line in San 
Antonio, it would require thirty-five inspectors, on nine­
hour shifts, not including any general inspectors in the 
downtown district. With the telephone dispatching, the 
work has been so combined that we are using only nine 
regular line inspectors, including downtown inspectors, 
plus three dispatchers, and the cost of telephones is 
equivalent to the salary of only one inspector, so that 
there is an equivalent of thirteen inspectors with tele­
phone dispatching, against thirty-five inspectors re­
quired to do the same work without the telephone dis­
patching. 

PROMPT EMERGENCY WORK Is POSSIBLE 

Reporting to the dispatcher is a mechanic, who is on 
duty at all times and has a small automobile equipped 
with minor wrecking tools. He is thus able at short 
notice to take care of autos stuck on the track as well as 
minor accidents to and breakdowns of defective cars. 

A messenger for carrying transfers and change and 
for relieving conductors of articles found on the cars is 
also kept on duty at all times in the dispatcher's office 
for the convenience of crews, and his work is directed by 
the dispatcher. The two men in this service are train­
men retired from active road service. 

A wrecking car is kept at the carhouse for major acci­
dents and can be summoned by telephone. During regu­
lar working hours for linemen;'- the emergency tower 
wagon and crew are employed at all times in regular 
work, but they maintain close contact with the dis­
patcher so that they may be dispatched to trolley breaks 
without delays. Track and switch repair men maintain 
contact with the dispatcher for the same purpose. 

Before the telephone dispatching was installed, both 
a line crew and a track trouble man were constantly on 
duty awaiting emergency calls. The fact that a train­
man must call up the office makes it very easy for him 
to report defects in cars, overhead, track or other 
equipment. This encourages him to report minor de­
fects in time to save major ones. Otherwise a trainman 
must remember the defects he has seen and make a 
special effort to report them after he is off duty. Even 
the most conscientious man will often be so interested in 
getting home after his work that he will forget to make 
such a report, or hope that some one else will. 

Reporting accidents to the claim department is one of 
the most important functions of a trainman. There is 
no way to estimate the help it is to a claim department 
to have a definite report on all accidents, no matter how 
slight, within at least one hour of the time that it 
occurred and averaging within twenty minutes from the 
time it occurred. Of course, major accidents, wherever 
they occur on the system, are reported immediately. 

MANY OTHER ADVANTAGES 

There are many little ways in which telephone dis­
patching has proved valuable, such as locating lost chil­
dren quickly, reporting the loss of valuable articles, 
answering exaggerated complaints on service, and many 
other things too numerous to mention. 

To sum up the whole situation, the San Antonio 
Public Service Company feels that telephone dispatching 
gives that close personal touch to the control of its car 
operation that is necessary to efficient management. 
The company learns of troubles in time to take action. 
It is convinced, after ten years of operation, that tele­
phone dispatching is necessary for the most efficient 
and economical operation of street cars. 

Interurbans Co-operate with Independent 
Bus Lines 

BOTH the Interstate Public Service Company and 
the Indianapolis & Cincinnati Traction Company, 

Indianapolis, Ind., have made contract arrangements 
with independent bus operators for certain co-ordinated 
transportation services. 

The Indianapolis & Cincinnati Traction Company has 
two. lines out of Indianapolis, one of which terminates 
at Rushville, Ind., and the other at Greensburg, Ind. 
Through rates with the interurban line have been estab­
lished with a bus company operating beyond Rushville 
to Brookville, a distance of 32 miles. A similar arrange­
ment has been made with a bus company whose line 
extends approximately 25 miles beyond Greensburg to 
Versailles. 

The joint transportation arrangements were made 
with the distinct understanding that operation of the 
buses was to be continued throughout the winter with­
out interruption if physically possible. These two bus 
lines brought 332 interchanged passengers to the rail­
way during the month of December. The bus lines 
make connections with the railway and a joint timetable 
has been issued. Arrangements are also now being 
negotiated with these bus operators to extend the rail­
way company's freight service to these same points by 
means of motor trucks. · 

In making arrangement to thus extend its services 
the railway selected the best of several bus operators 
running buses out of Rushville and Greensburg and 
made a contract terminable on thirty days notice by 
either party and providing for a settlement of revenues 
once a month. Both railway and bus operators report 
the arrangement to be very satisfactory thus far, new 
business coming to both as a result of the co-ordination. 

The Interstate Public Service Company has made 
arrangements with a truck company to handle electric 
railway freight between Seymour, a town on the inter­
urban line, and Brownstown, a distance of about 15 
miles. A joint through tariff has been issued between 
points on the truck line and points on the railway 
line. This is said to be one of the earliest issues of 
such joint tariff. 
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Akron's ~~Rubber Urge'' Passes 
Street Cars Resumed Operation Feb. 28 Under Better Rate of Fare-Full Statement of Settlement Given 

-.Vote on Permanent Franchise Nov. 4-Entire Controversy Reviewed, with Expressions 
of Opinion on Necessity for Cars by Various Civic Organizations 

XRON is riding to work again-riding in comfort 
and with complacency-and riding on street cars. 

There will be no· more guessing for a time at 
least-if ever-on the part of the local public as to 
what the next day will bring forth for them in a 
transportation way, for on Feb. 28 the Northern Ohio 
Traction & Light Company resumed full service on its 
railway lines and its bus routes. A month of service 

·with nondescript autos operated by ambidextrous driv­
ers has done more toward restoring the rule of reason 
than six years of talk. The politicians are penitent and 
pensive. The public is pleased. Akron has been riding 
"exclusively" on rubber since Feb. 1, but its ride was 
not very resilient. 

The agreement under which the cars and the buses 
of the railway were returned to service was reached 
late on Feb. 27. A temporary franchise has been 
granted to continue in effect until May 1, 1925, pending 
negotiation of a permanent grant which will be drawn 
and submitted to popular vote on Nov. 4. Until Dec. 
4 the fare is to be 5 cents with 1 cent additional for 
a transfer. If the grant is defeated when submitted 
to the public the fare is to be 6 cents with a free 
transfer after Dec. 4 and until May 1, 1925. 

The company has agreed to keep the paving between 
its tracks in good repair and to pay the paving costs 
on West Market and Bowery Streets, and also to pay 
a portion of the cost of East Exchange Street viaduct. 
But if the permanent franchise is not granted the city 
agrees to reimburse the company on all these pay­
ments made. 

An audit of the company's books is to be made 
by a reputable firm before Oct. 1 and is to be made 
public. If the company and city cannot agree on an 
auditor, one is to be appointed by Federal Judge D. C. 
Westenhaver of Cleveland. 

All buses now operating in competition with the rail­
way are to cease operation within sixty days. The two 
franchises granted last week to the Mueller Brothers 
and Zeno Transportation Company are revoked, but 
both companies will be permitted to operate on the 
routes over which their buses ran prior to Feb. 1, 
as these routes are not • in competition with the lines 
of the railway. It is said the city has had all the 
motorization it wants and no difficulty is anticipated 
in preparing a new permanent franchise to cover the 
period after Dec. 4, 1924. There is nothing in the fran­
chise which contemplates a later motorizing of the city 
after the November election in event of failure of the 
franchise to pass. In fact the city expressed itself at 
the conference that no such attempt would be made. 

The franchise passed by the Council received the 
favorable vote of every member and the immediate ap­
proval of the Mayor. The franchise is also meeting 
with the approval of the majority of the public. It 
revokes the ouster ordinance of Jan. 15 and requires 
the withdrawal of the 7-cent rate filed by the company 
with the Ohio Public Utilities Commission Jan. ·3, 

The company is to make a number of bus extensions 
and will purchase twenty new buses for the purpose. 

Altogether, the company agrees to make expenditures 
amounting to between $350,000 and $400,000 in paving 
charges, construction and new buses. The agreement 
in full is printed on page 334. 

THE WHOLE STORY IN BRIEF 

For six years the Northern Ohio Traction & Light 
Company has been endeavoring to secure a new con­
tract in Akron, but always that intangible thing called 
politics has stolen in at the eleventh hour to block 
progress. Again and again the company has shown 
the necessity for transportation development in the 
city and pointed out that real progress along these 
lines could not be made in view of the uncertainty 
surrounding the action of the city when the old con­
tract expired. Several times an agreement was reached, 
and three years ago a service-at-cost franchise was 
agreed upon, printed and circulated, only to be kicked 
over by political bosses at the last minute. 

It is just twenty-five years ago this month (March) 
that the city of Akron made a contract with its street 
railway to carry passengers inside the city limits for 
a 5-cent cash fare, six tickets for 25 cents, or twenty­
five tickets for $1. The grant was to run until mid­
night Jan. 31, 1924, with service providing a ten­
minute headway from 5 a.m. until 10 p.m., and a 
twenty-minute headway from 10 p.m. until midnight. 
The contract, like most others of its kind, provided 
that the company should pay for paving between the 
rails and 1 ft. on each side. 

In July, 1920, Akron passed an emergency ordinance 
abolishing the ticket rates for a period of three months. 
Additional ordinances of a similar nature carried the 
rate until August, 1922, at which time the question of 
abolishing the ticket rates for the remaining period of 
the contract was submitted to a vote of the people. 
This proposition carried with it the right to operate 
a new railway line over North Main Street and the 
establishment of certain additional bus lines, the rail­
way having already established two bus routes. This 
proposal carried by a vote of three to one. It provided 
a total of approximately 70 miles of rail lines and 25 
miles of bus lines. Free transfers were issued between 
the rail lines and the bus lines operated by the com­
pany. 

Approximately 200 street cars, largely of the Peter 
Witt type, and thirty modern steel-body buses were 
required to fill the schedules. 

The relief granted the company by the city followed 
the defeat in 1919 of a twenty-five-year franchise, fix­
ing the fare at 6 cents with free transfers. This was 
known as the Morse-Witmer proposal. It lost by a vote 
of six to one. 

The Northern Ohio Traction & Light Company, which 
operates the Akron city system, city systems in Canton 
and Massillon, an interurban line from Cleveland to 
Uhrichsville, Ohio; a distance of 100 miles, and suburban 
lines from Akron to Ravenna, 20 miles, and from Akron 
to Wadsworth, 15 miles. The Akron city railway sys­
tem is valued in excess of $7,000,000. 
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Snapshots from Akron, Taken While Buses Were Attempting 
to Provide the Local Transportation 

No. I. IJllle groups like thl• waited In the bltler cold 
on many corner• during midday for tJ,lrty and forty minutes. 

No. 2. A bu• from Toledo. 
::-los. 3, 6 and 8. As In other cities when otreet cnr• have 

s1opped, Akron has been the R<"ene of operutJon of such 
vehl<"leM O..H theMe. 

No. 4 •. Crowding' Into a bus from IJo.y City, llllch., on 
Sout.h ::llaln !'.treet, Akron. This bu• hud no Ohio lkense 
during the time It operated. 

No. Ii. Twn hu MeR of the hPtter tyJ>f'i nre ,-.een at the 
lnterse<,tlon In front of the Portage Hotel. 

No. 6. A relic currying a New Jersey Ucenbe, which found 
118 way to ,\kron. 

No. 7. SC'ene nt S:30 In the afternoon In front of the 
Portage Hotel. 

No. 9. One of t-he better type buse• which came In from 
an lnter.-lty route out of ColumbnM. 

No, 10. Crowd on l\laln fit reet that refuHNl to ride tn 
the Jitneys and walte-d one hour an,l thre,, minutes for a 
bus at 3:30 p.m. Jitneys In operaf.lon In Akron w•re chalk 
marked on the bock with a •Pe.,.fal nomber as may bf! seen 
In this picture. 

331 
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This briefly presents the historical picture. The 
recital of these facts just at this point is regarded as 
essential in order that the reader may best interpret · 
the more recent happenings. These had their setting 
in an educational campaign started six months ago in' 
which figures were presented showing the actual cost 
of an Akron car ride to be 5.7 cents, excluding interest 
and depreciation. At the same time the company asked 
car riders voluntarily to pay 6 cents for their ride. 
Thousands responded to the appeal and the public was 
"sold" on the 6-cent fare. 

About this time, the company having failed to get 
any definite co-operation in its movement for a new 
contract, a citizens' committee was organized. This 
committee was made up of 100 citizens representing 
various civic and improvement associations and women's 
clubs. The committee selected as its chairman Dr. 
H. S. MacAyeal, prominent in civic affairs for many 
years. The committee also named ten representative 
citizens from every section of the city to assist Dr. 
MacAyeal in his work of preparing a franchise to be 
submitted to the company and the city. The commit­
tee's work was wholly independent of both interests. 
Doctor MacAyeal spent several months in study and maJe 
a careful audit of the company's books. He visited 
various cities in the United States comparable in size 
with Akron and also some Canadian cities. The result 
was that the committee submitted a proposed franchise 
in January of this year, which had for its basic prin­
ciple the Tayler grant now in force in Cleveland. The 
franchise furt_her provided for the control of the trans­
portation system by an independent board, thus taking 
the question out of politics. It provided no rate of 
fare, but suggested a property valuation of approxi­
mately $6,000,000; the construction of several miles of 
additional railway lines and the establishment of sev­
eral other bus routes. 

The proposition was looked upon favo1·ably by the 
public and by the company, but the city refused to 
recognize it in any way. In fact, the Mayor even de­
clined to present it to the Council. 

It would now appear that back of the failure to 
bring about a settlement and adoption of a new contract 
for the continuation of a combination electric railway 
and bus transportation system was the desire to make 
Akron an exclusive bus transportation city, at any cost. 

On Jan. 4, the day following notification from the 
street railway that it had filed with the state utilities 
commission a "rate of 7 cents cash, four tickets for 
25 cents, on the Akron city system," Mayor D. C. 
Rybolt in a public statement declared he would supply 
Akron with "the finest bus transportation system in 
the world by Feb. 1, at a 5-cent fare, with free 
transfers." 

In this connection it should be here stated that the 
Northern Ohio Traction & Light Company, through 
A. C. Blinn, vice-president and general manager, noti­
fied the Mayor and the City Council by letter on Jan. 3 ,, 
that it had filed the proposed rate that day with the 
commission, as required by law. He added: 

"We are very desirous of negotiating with the city 
for a new franchise, and the filing of these rates is in 
no wise intended to mean that the company is not will­
ing at all times to negotiate for a contract determining 
rates and other conditions under which transportation 
may be furnished." 

The letter carried a statement showing the company 
had lost $80,817 on its Akron city lines in the last year, 
excluding interest on the investment. Subsequently 

the city asked the company to continue operation on a 
5-cent fare for a period of ninety days while a settle­
ment was being negotiated. On its part the company 
offered to continue on a straight 6-cent fare with free 
transfers. The city rejected this offer and passed an 
ordinance ousting the company from the streets on Feb. 
1, unless it agreed to the city's 5-cent demand within six 
days. The company immediately notified the city it 
could not operate on the 5-cent fare with free transfers, 
as required under the ouster ordinance. The city "stood 
pat" and the company was forced to abandon both its 
rail and bus service on Feb. 1. 

That ended the first chapter! 
Immediately following the passage of the ouster ordi­

nance, H. S. Firestone, president of the Firestone Tire 
& Rubber Company, published a statement in which 
he said: 

"As to motorizing the city; this can and will be done, 
to the great advantage of the citizens of Akron. We 
all realize that progress is only made by hard work and 
sacrifice, and naturally to make progress in this line 
we must expect to make some sacrifice until service is 
properly organized and on an efficient and economical 
basis. No city in the world should be more willing to 
make this sacrifice and demonstrate the economical and 
efficient basis of bus transportation than Akron, as its 
prosperity is based on the prosperity of highway and 
motor transportation." 

The next day Mayor Rybolt issued a similar state­
ment. He said : 

"Akron is the tire capital of the world-if there is 
any place in the country where bus transportation 
should be a success it is in Akron. We certainly can 
afford to give bus transportation a fair try-out. It has 
proved a success in other cities and the successful oper­
ation of buses here will. benefit every citizen of Akron, 
as the progress of the community is linked with the 
development of the tire industry. It is not only this 
city but many cities that are watching us. It will mean 
a great thing for Akron, for the rubber industry and 
for the automobile industry." 

Other political leaders took up the cry, one local 
member of the State Legislature writing: 

"Akron will lead the world as the first large city to 
completely motorize its passenger transportation 
service." 

So Akron was "completely motorized"! 
The first day under fair skies, clean streets and balmy 

atmosphere "the finest bus transportation system in the 
world" consisted of fifty-seven (exactly) varieties, 
mostly dilapidated buses from Plum Island Beach on 
the east, Saginaw on the north, Toledo on the west and 
Hicksville, Ohio. on the south. Newspapers ridiculed 
the attempt and there were pertinent inquiries in the 
press as to when the 250 double-deck buses the Mayor 
promised would arrive. Such queries bro11~ht a state­
ment from Mayor Rybolt that double-deck buses "would 
not be feasible, because of Akron's hills." The railway 
had been saying the same thing for a long time. 

For ten days the industrial workers took the situation 
good naturedly. The cars will soon be running, they 
said, at a 6-cent fare. Then came a blizzard from the 
west. Sleet and snow with the temperature near zero 
and a cutting wind! That was another story. A few 
additional buses came in, bringing the total to sixty­
three. There was much suffering. Councilman Rose 
made a statement in Council disclosing the fact that 
142 cases due to exposure waiting for buses were in the 
City Hospital. The storm kept gathering. 
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The Women's Federation called off all night meetings 
because their members "could not trust the bus service 
and would not be subject to conditions under which they 
would be forced to ride." The Central Labor Council 
adopted a resolution demanding a "return of the· street 
cars on a 6-cent fare." Civic associations followed with 
like resolutions, as did the Hotel Men's Association, the 
Clearing House Association and various other associa­
tions. Petitions signed by 32,000 voters asked the re­
turn of street cars at a 6-cent fare. 

Then the retail merchants took a hand. A resolution 
adopted unanimously by them follows in part: 

We believe that Akron should be served by a responsible 
transportation company, capable of supplying a reasonable 
service, and one from whom damages can be co1lected. 

We believe that the bus system as now operating is inade­
quate in regard to the above-mentioned particulars. 

We believe further that, pending negotiations which will 
result in a permanent contract with some reliable transpor­
tation company, this city should take steps to allow the 
Northern Ohio Traction Company to operate its cars and 
buses at a six-cent (6~.) fare with universal transfers for a 
reasonable period of time, which will relieve the citizents of 
Akron from an intolerable situation, and will er,able the city 
administration to enter into negotiations with reputable 
companies who can furnish the necessary capital, equipment 
and organization to give Akron the kind of service it requires. 

We make this request not alone on account of the serious 
losses incurred by us as merchants, but because we believe 
it in the best interests of all the citizens in Akron to have 
immediate resumption of car service. 

In this connection, we would remind you that if this situ­
ation is prolonged it will become necessary for us greatly to 
curtail our expenses, resulting in a hardship for many men 
and women who may .be deprived of employment. 

We believe that a permanent contract with some reliable 
transportation company should and must be entered into, 
but we do not admit that to do this it is necessary to submit 
to the disorganized and intolerable condition under which 
we are now living. 

We are unanimously agreed that the cars and buses of the 
Northern Ohio Traction Company should be allowed to 
operate immediately, pending negotiations which will lead 
to a permanent franchise. 

The Lloyd Shoe Company was the first to announce in 
newspaper advertisements that it could not stand the 
strain. It said: 

"We weathered the slump in business; we have 
weathered many storms, but we cannot weather the 
losses due to the abandonment of car service. We will 
sell our stock at cost and quit business." 

The Noble-Carney Furniture Company, one· of the 
oldest furniture houses_ in the city, announced an 
auction of its stock, saying: 

"Women won't come downtow~ in buses. They con­
stitute 90 per cent of our trade. It's bankruptcy for us 
if it continues. Twenty-three more days and we will 
be broke. Business is sick due tp 'exposure and lack of 
nourishment,' due to our transportation problem. The 
reason is plain." 

Other merchants carried advertisements saying: 
"We do Flot ask you to come downtown under present 

conditions. Telephone us and we will deliver you what 
you want." 

Two days after the merchants acted the Chamber of 
Commerce addressed the Mayor and the City Council 
as follows: 

In our op_inion the welfare of Akron requires a system of 
transportation probably a combination of electric and bus 
reaching every section of the city, on which will b~ 
charged one fare with free universal transfers. 

After careful investigation, we are confident that no fig­
ures based on facts can be produced showing that city-wide 
t:ansportation can be furnished today with bus or electric 
lme for 5 cents with free universal transfers. 

We know that many people in Akron are now paying 
much more than a 6-cent fare for transportation. 

In our judgment, the present experiment will materially 
retard the increased use of the bus transportation, and will 
therefore be extremely detrimental to the best interests 
of Akron and the world's rubber center. 

This chamber, therefore, strongly recommends that the 
City Council take the necessary action to bring immediate 
resumption of railway service on the basis of a 6-cent cash 
fare, with universal transfers, under a temporary agree­
ment to last until Dec. 31 of this year, and that it further 
proceed at once to prepare a franchise for city-wide serv ce, 
which franchise should be submitted to the people of this 
city for approval at the earliest possible date. 

To all these pleas Mayor Rybolt and seven of the 
eleven Councilmen turned a deaf ear. They did, how­
ever, give some consideration to a new proposal last 
week from Mr. Blinn for the company. This provided: 

1. A 5-cent fare with 1 cent transfer for sixty days. 
2. An impartial audit of the company's books during that 

period. 
3. A rate of fare not to exceed 6 cents with free transfer 

to be in effect until a permanent franchise is agreed upon 
and adopted by the people, provided an audit discloses that 
the company is entitled to a higher fare. 

4. Elimination of jitneys on all competing rail and bus 
routes after sixty days. 

5. Arbitration on all disputed points. 

This offer, however, the Council rejected and passed 
two bus franchises to be~ome effective in thirty 
days, one to the Zeno Transportation Company and 
the other to the Mueller Brothers Transportation Com­
pany, both of which have been operating for the last 
three or four years on routes not in competition with 
the railway. 

This was after Council failed in an attempt to rail­
road through a bus franchise to the Akron Transporta­
tion. Company, providing for 5, 6 and 10-cent fares 
immediately, based on the service-at-cost plan. 

After the negotiations for the settlement had been 
concluded H. S. Firestone, one of the leading supporters 
of May?r D. C. Rybolt in his motorization plan, said that 
he had frequently been misquoted as to his position in 
regard to motorizing Akron and the difficulty that has 
existed between the city of Akron and the Northern 
Ohio Traction company. He has explained that he made 
every effort within his power to have the street cars 
continue in operation and an amicable adjustment made 
between the city and the traction company. However, 
when it became evident that the street cars would 
discontinue to operate Feb. 1 he felt as a citizen of 
Akron that it was his duty to use whatever means were 
at his command to help Firestone employees al)d other 
citizens of Akron secure transportation in the crisis 
and he had 200 Ford cars brought into Akron and 
offered them to the city or to anyone to operate for the 
benefit and welfare of the people of Akron. He said: 
"I never have had and have no intention now, of 
organizing or financing a transportation company." 

Mr. Firestone considers the fundamental basis of 
the new franchise fair and equitable. In regard to the 
future of the motor bus Mr. Firestone said: 

"I am a firm believer in automotive and highway 
transportation and expect that buses will replace street 
cars in response to the growing demand for economy 
of time and relief from traffic congestion. However, I 
feel that this should come through properly organized 
channels such as the traction company and I hope that 
some amicable and fair basis may be found. _ Until 
then, I feel it my duty to be of whatever help I can to 
give Akron the best transportation under the existing 
conditions." 
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Full Text of Ordinance Under Which Northern Ohio Traction & Light 
Resumed Service in Akron 

ORDNANCE No --- contracting with 
the Northern Ohio Traction & Light com­
pany for the transportation of persons for 
hire In electric street rallway cars and In 
motor buses at a fare of five cents ( 5c.) 
with one cent (le.) for transfers, on cer­
tain streets of the city of Akron, for the 
period ending l\1ay 1, 1925, and repealing 
f;fl~ance No. 65- 1924 passed Jan. 15, 

\Vhereas under Sec. 3, 4. and 6 of Article 
XVIII of the Constitution of Ohio{ munici­
palities have the right to enter nto con­
tracts by ordinance for the service of public 
utilities, and, 

Now, therefore, be it enaeted by the Coun­
cil of the cl ty of Akron : 

Sec. 1. That the Northern Ohio Traction 
& Light Company Is hereby granted the 
right and privilege of operating Its street 
cars In the city of Akron on all of the 
streets where said company has its rails 
and tracks now laid. 

Allows 5-Cent Fare 

Sec. 2. Said the Northern Ohio Traction 
& Light Company shall be entitled to charge 
and collect a fare of five cents ( 5c.) for 
each passenger carried, and may sell tickets 
In such lots as It deems advisable at the 
rate of five cents ( 5c.) for each ticket. The 
payment of such cash or ticket fare and 
the payment of one cent (le.) for a trans­
fer, when transfer Is required, shall entitle 
the passenger to one continuous ride from 
any place In the city of Akron on said sys­
tem to any other place In the city on the 
llneir of the grantee's tracks or buses, pro­
vided that but one transfer charge shall 
be made for a continuous ride; provided 
further that any transfer Issued as herein 
provided shall be used by the passenger on 
the next car or bus leaving transfer point 
after the passenger's arrival at such point, 
except and provided only that the company 
shall not be required to Issue transfers en­
titling passengers to ride upon a car or 
bus substantially to the point of boarding 
the car or bus upon which the fare was 
Paid or transfer Issued; said rate of fare 
to continue until Dec. 4, 1924. 

Sec. 3. Children five years of age or 
under, _when accompanied by an adult, and 
all policemen and firemen of the city In 
uniforms, shall be carried free. 

To Control Routing 

Sec. 4. The motor bus lines as operated 
by said company on Jan. 1, 1924, shall be 
continued with the same rate of fare as 
that for street cars{ and the same transfer 
charge, and the c ty by and through Its 
Council and the Mayor, shall have the con­
trol of the routing of cars and buses and 
the determination of the transfer points, 
except that the transfer points and the 
routes of cars In etTect on Jan. 31, 1924, 
shall continue, unless changed by consent 
of both parties. 

Sec. 5. The schedule and service shall be 
adequate for the needs of the public and 
shall be at least as frequent and as' good 
as the service furnished by said company In 
the month of January, 1924. 

Sec. 6. The company shall Install exten­
sions of bus service from the end of the 
company's present ra!lway lines on Wooster 
Avenue, westerly on \Vooster Avenue to 
East Avenue, and southerly on East Avenue 
to West ·South Street, and on Main Street 
from Steiner Avenue south to Firestone 
Boulevard. The easterly terminus of the 
company's crosstown bus line shall be 
Martha Avenue and East Market Street 
and the westerly terminus of the company's 
South Maple Street bus line shall be Haw­
kins A venue. 

Helps ""Ith Paving 

Sec. 7. The company shall lay new ties 
and ra!ls and pay in Installments as es­
sessed, Its proportionate cost of paving on 
West Market Street between West Street 
and Marvin_ Ave:11ue, and on Bowery Street, 
when and 1f said streets are Improved by 
the city during the term of this grant and 
prior to J?ec. 4, 19 2 4, the company's part of 
said pavmg to be the part between Its 
tracks, the devil strip and twelve inches on 
the outside of tpe outer rails, and Its rea­
sonable proportion of the cost of the East 
Exchange Street viaduct, as and when such 
asse~sments and Installments are payable ; 
provided however, that In the event a per­
manent grant or franchise Is not made by 
the city of Akron to the company for the 
right to continue the operation of a street 
railway and bus eystem In the city of 
Akron, on or before the fourth day of No­
vember, 1924, lllld accepted by the company, 
then the com}1any shall be relieved of any 

and all assessments and payments for each 
and all of said Improvements, and the city 
shall be liable to and shall reimburse the 
company for all payments which may have 
been made by the company on any of saJd 
Improvements. The company shall main­
tain Its tracks and the paving between 
these tracks In good repair. 

Ouster Onllnanee Repealed 

Sec. 8. Ordinance No. 55-1924, passed 
on the 15th day of January, 1924, entitled 
"Ordinance No. 55-1924, requiring the 
Northern Ohio Traction & Light Company 
to cease operating Its cars on Feb. 1, 1924, 
and to remove Its tracks, etc., unless It 
notifies the city of its willingness to operate 
Its street cars at said time at a 5-cent 
rate of fare," be and the same is hereby 
repealed. 

Sec. 9. The city and the company shall 
immediately begin negotiations for a 
permanent grant or franchise from the city 
to the company for street railway and bus 
service, and If the city desires for the pur­
pose of such agreement, the city may ask 
an audit and analysis of the company's 
books pertaining to the operation of street 
railway and bus service in the city of Ak­
ron for the year 1922, 1923 and llllY suc­
ceeding period, and an appraisal of the 
company's railway and bus property used 
and useful In Its Akron City System, which 
audit and analysis shall be completed and 
made public not later than the first day of 
October, 1924. Such audit, analysis and 
appraisal to be made by certified public 
accountllllts and engineers of recognized 
standing, to be agreed upon, and if the city 
and the company are unable to agree, then 
said accountants and engineers, shall be 
selected by Federal Judge D. C. \Vesten­
haver, or his successor. Such proposed 
franchise, It submitted to an election, shall 
be submitted not later than the November 
election, 192 4. 

Six )Ionths Longer 

Sec. 10. In the event a permanent grant 
or franchise does not become etl'ective on 
or before Nov. 4, 1924, then the company 
shall, upon the city's request, continue 
operation of said street railway service and 
bus service from Dec. 4, 1924, until l\1a~ 
1, 1925, and shall be entitled to charge 
and collect a reasonable rate of fare to be 
determined by the audit, analysis lllld ap­
praisal provided for herein, but not to ex­
ceed six cents (Ge.) with free universal 
transfers. 

Sec. 11. Tho city reserves the right to 
prescribe the form and manner In which 
the records and acounts of the company re­
lating to Its Akron city Street Railway lllld 
Bus System shall be kept; IIJld shall have 
the right to audit, examine, make and keep 
copies of such records and accounts and 
to require from said company, detailed re­
ports at any time relating to the finances, 
operation, management and ownership of 
said company and Its said property; pro­
vided however, that the form of accounts 
which the state publlo utilities commission 
may prescribe, if lawfully applicable hereto, 
shall be controlling Insofar as they go, but 
the council may prescribe more detailed 
forms and exact more comprehensive re­
ports than Is required or stipulated by said 
state commission. 

Assumes Responsibility 

Sec. 12. The said company assumes and 
shall at all times assume full responsiblllty 
for the operation of Its said cars and buses 
upon said streets, and It shall save the 
city harmless against all loss and liability 
for any and all claims which may arise 
for lnjulry to persons or property of the 
company pursuant to this contract. 

Sec. 13. All of the terms, conditions and 
provisions of the charter of the city of 
Akron relating to franchises and applicable 
hereto, are and shall be considered as a 
part of the terms and conditions of this 
ordinance as If the same were fully written 
herein, and this ordinance not to be con­
sidered as llJl exclusive franchise. 

Right to Pnrcha8e 

Sec. 14. The city of Akron shall have 
the right and option, at the end of the 
third month period, to purchase, or lease 
the property of said company used or con­
veniently useful, for the transportation of 
passengers under this contract, provided 
the city, not less than one month prior to 
said da.te, by ordinance, notifies the com­
pany of Its desire to make said purchase 
or lease ; and provided further, that the 

price to be paid by the city shall exclude 
all value of this grant, extension or :re­
newal. In case the city desired to make 
said purchase, the price to be paid by the 
city to the Raid company shall be agreed 
upon between the parties hereto, but In the 
event of the failure to agree, the said price 
shall be determined and fixed by arbitrators, 
to be appointed as follows: Each party 
( the Council acting for the city) shall 
choose an arbitrator, and the two thus 
chosen shall choose a third arbitrator, and 
upon failure for five days to agree on the 
third arbitrator, the Federal District Judge, 
D. C. Westenhaver or his successor, shall 
appoint said third arbitrator, and said 
board of arbitrators shall make a valuation 
of the property of aaJd company used lllld 
useful In carrying out this contract, which 
valuation shall be made within thirty days 
after they are chosen. The party choosing 
an arbitrator shall pay the compensation 
and expenses of said arbitrator, and the 
compensation of a third arbitrator, together 
with the expenses of the investigation, 
shall ho borne equally by the parties. 
Within three months after said value shall 
have been agreed upon or fixed as afore­
said, the city of Akron shall pay the 
amount thereof to the company In cash, 
wherupon the city shall be entitled to have 
conveyed to It, and shall be given posses­
sion of irald property, 

City to Pay Costs 

The City Council may refuse to be 
bound by the price fixed by the board of 
arbitrators, In which event the city shall 
pay the total cost of said arbitration, In­
cluding the compensation of the arbitrator 
appointed by the company, and no further 
proceedings shall be had under said notice 
to purchase. 

ln the event the city desires to lease saJd 
property, within thirty days after the said 
rental price shall have been agreed upon 
or determined by arbitration, as provided 
herein, the parties shall make a lease, let­
ting to the city said property for the 
balance of the term of this contract, and 
binding the city during said term to pay to 
said company the rental In monthly In­
stallments In advance. 

Sec. 15. The motor buses put into opera­
tion upon the streets of the city on and 
after Feb. 1, 1924, lllld any buses now In 
transit or en route to the city of Akron 
to be placed In such operation. shall not be 
permitted to operate for a longer period 
than sixty days from the passage and ap­
proval of this ordinance, 

Routing of Buses 

It any vehicles carrying passengers for 
hire, taxicabs excepted, a.re permitted to 
operate In the city after April 28, 1924, 
the same shall be routed by the proper 
city authority, so as to exclude their opera­
tion upon any or all streets occupied by 
the street railway tracks and street rail­
way bus lines. Nothing herein shall In 
any way atTect the operation of the motor 
buses which were being operated In the 
city under Ordinance No. 8357, prior to 
Feb. 1, 1924, Motor buses as used In 
this ordinance shall mean vehicles with a 
seating capacity of ten or more passengers. 

Sec. 16, This ordinance shaH not become 
etl'ectlve unless and until the said Northern 
Ohio Traction & Light Company shall have 
withdrawn the rate schedule flied by ft 
with the Public Utllltles Commission of 
Ohio on Jan. 3, 1924, wherein said company 
declared Its Intention to charge seven cents 
(7c.) cash fare, four tickets for a quarter, 
on or after Feb. 1, 1924, and this ordinance 
shall not become etTective unless the said 
the Northern Ohio Traction & Light Com­
pany shall In writing accept the same 
within one day after the said ordinance 
shall have been passed and approTed, or 
if not approved by the l\layor, shall have 
been duly passed over the :Mayor's veto, 
as provided by the charter of the city of 
Akron. 

Contract to be Yold 
Sec. 17. Upon failure of said company 

to carry out and comply with all the pro­
visions of the foregoing ordinance as Its 
part, this contract shall be null and void. 

Sec. 18. This ordinance shall not be 
et'l'ectlve until accepted In writing by the 
Northern Ohio Traction & Light Company 
within one day after Its passage and ap­
proval, otherwise the same shall be null 
and void, and this ordinance shall take 
et'l'ect if accepted, as aforesaid, at the 
earliest date allowed by law, and shall con­
tinue for the period ending May 1, 1925. 
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Bus Competition Ends at Wheeling 
Independent Bus Company and Wild-Cat Operators Competed on Interurban Runs for 

'fwo and One-Half Years-Bus Service Finally Suspended 'fhanksgiving Day 
-Its Effect on Wheeling Traction Company Analyzed 

0 NE more chapter has been added to the already 
long story, and again it has been proved that, in 
general, local transportation services cannot suc­

cessfully compete, but that in their nature they must 
be monopolies and properly co-ordinated. 

Buses first appeared in competition with Wheeling 
Traction cars on March 12, 1921, and last turned their 
wheels on Nov. 25, 1923. From a maximum of twenty­
five buses in operation in the summer of 1921, the com­
petition gradually dwindled down, until but five re- · 
mained during the last few weeks before a receivership 
ended the whole demonstration. 

The buses started as a result of a chain of circum­
stances that seemed to invite uninitiated operators to 
enter the business. Wild-cat jitneys in many parts of 
the country apparently were doing well. Up to that 
time neither Ohio nor West Virginia had attempted to 
regulate bus transportation or protect the existing 
agencies of travel. The Wheeling Traction Company 
had made an increase in fares in December, 1920, which, 
though not large, involved re-zoning of the system and 
naturally changed the accustomed fare limits of the 
riders. 

The business depression, which had been creep­
ing upon the country since the summer of 1920, reached 
Wheeling early in February, 1921, with unusual sud­
denness. The steel mills promptly shut down and men 
were thus out of their own work. The buyer's strike 
which precipitated the slowing down or hesitation in 
business produced a near panic among the merchants. 
Automobile and truck dealers in that district particu­
larly were overstocked with equipment and parts and 
were obliged to find an outlet fQr their goods. Equip­
ment was therefore offered on very favorable terms. 
Furthermore, many truck operators who had been mak­
ing a fair living handling merchandise began to cast 
about for new business. 

It is well understood that the electric railway's busi­
ness does not fluctuate in such marked manner as the 
non-utility industries. Although the traction system 
suffered a loss in revenue of approximately 15 per cent, 
due directly to the business <!_epression, no material 
change was made in operating s chedules. The reduced 
riding was not sufficient to be noticeable to the casual 
observer. The bus promoters and jitney owners did not 
realize the true conditions and fancied that there was 
ample business to be had at the rates they proposed 
to make effective. 

Wheeling is the center of an important industrial dis­
trict. Within a half-hour ride are the principal towns 
of Benwood, McMechen and W arwood on the West 
Virginia side of the river, and Bridgeport, Martins 
Ferry and Bellaire on the Ohio side. The first bus 
placed in service was sponsored by a resident of Martins 
Ferry, who owned a garage and had had four years 
experience as a taxicab operator. The date of starting 
was March 12, 1921, and one Ultimate machine seating 
sixteen people was operated between Martins Fe_rry and 

Wheeling at a comparatively low rate of fare. From 
the standpoint of patronage the venture was an imme­
diate success, and consequently a second Ultimate bus 
appeared on March 17. Thereupon the Ultimate Bus 
Company was organized and heralded as a savior of the 
common people from the "predatory" corporations. 

The traction company had been misunderstood by 
town councils and the public generally in Martins 
Ferry and Bellaire because of efforts to secure 
franchises free from the burdensome requirements so 
common in the early street railway grants. The atmos­
phere was charged with a feeling of bitterness at the 
time, and the competition that was offered to rail lines 
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was enthusiastically welcomed. Moreover, the bus 
company offered common stock to the residents of the 
towns served, and thus the people had the opportunity 
of participat ing in the management and expected profits 
of the business. 

OTHER Bus SERVICE STARTED 

This apparent success encouraged other bus activities 
in and around Wheeling. Most of these, however, were 
of a makeshift character, using light, unsuitable cars. 
The equipment was inadequate and, with no definitely 
organized and scheduled routes, the competition between 
the buses themselves proved very destructive, so that 
only the strongest operators survived. 

The traction company logically protested this uneco­
nomic competition, but could not obtain the necessary 
protection under the prevailing laws or ordinances. It 
could not even prevent buses making their runs just 
ahead of the street cars in order to pick up .:waiting 
trolley passengers. 

The good roads law of West Virginia, among other 
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prov1s1ons, made it necessary before a bus could be 
operated over state highways that a certificate of public 
convenience be secured from the Good Roads Commis­
sion. This did not preclude city operation or interstate 
travel when West Virginia state highways were not 
used. Thus lines between Wheeling and Ohio points 
were outside the pale of authority _of the Good Roads 
Commission. 

For safety in travel and in order to equalize taxation 
an ordinance was passed by the city of Wheeling im­
posing a seat-mile license tax and requiring rear doors, 
specifying the routes and regulating the stopping points, 
but it did not prevent competitive operations. Unfor­
tunately, the Ultimate Hus Company used Wheeling 
streets only as a terminal and very little of its mileage 
was inside the city, so that the city tax was not an 
effective remedy. 

In the early stages of the competition there were 
certain clashes between the companies, due to disputed 
rights and privileges, but after the late summer of 1921 
no further open conflicts were evident. The traction 
company realized that the traffic would not support 
both bus and rail services and therefore adopted the 
policy of giving the buses enough latitude to permit 
them to wear themselves out promptly. 

By midsummer only the Ultimate Bus Company had 
survived under the rates of fare which had been 
inaugurated. The revenues evidently were not sufficient 
to pay expenses and satisfactorily maintain the equip­
ment. After the disappearance of the "tramp" buses, 
operated by individual owners competing with each 
other and not attempting to cover specified routes or 
operate on definite schedules, the technical position of 
the Ultimate Bus Company evidently improved. 

The traction service still attracted the major part 
of the riding, and as the first winter approached the 
buses became less and less popular. To any one 
acquainted with the transportation business, it was 
realized that the bus operations as conducted in the 
Wheeling district could continue but a comparatively 
short time. The buses were wearing out. During 
April, 1923, the bus company was operating fourteen 
buses, the maximum number which it ever operated. 
Six of these buses ran to Bellaire and six to Martins 
Ferry, while the other two were held in reserve. In 
July four were withdrawn from service, and shortly 
after the big Wheeling Fair in September the total 
number of buses remaining in operation was reduced 
to five. The service was finally discontinued entirely 
on Thanksgiving Day. 

EFFECT OF COMPETITION ON RAILWAY EARNINGS 

It is interesting to review the course of traction 
Tevenues during this period. To begin with, revenues 
were also affected by the general business depression 
of 1921 and again by the recovery in 1922 and 1923. 
During this time inroads obviously were made by the 
buses. The accompanying chart has been prepared 
using the revenue of 1920, a normal year, as a basis, 
subsequent monthly revenues being expressed as a per­
centage of the 1920 average to present a clear picture 
of the situation. Seasonal variations in revenues have 
been eliminated. As nearly as can be determined the 
traction loss is expressed by the difference in indexes 
between those lines which suffered through bus com­
petition and those lines that did not, the latter being 
-selected to get a fair comparison. Obviously in a case 
like this it is possible only to determine the loss with 

approximate accuracy, but it is believed that these two 
groups of route earnings would have closely followed 
the same trends except for the diversion caused by 
the buses. 

The heavier curve shows that the routes affected 
have been operating at 34 per cent to 7 per cent below 
the otherwise normal, the average for the period being 
approximately 21 per cent. As but two routes were 
affected by the competing. buses, the entire traction 
system lost only approximately 6 per cent of its revenue 
to the buses. The traction service was never reduced 
because of this lessened business, but as time went on 

. it was gradually improved. At no time did the buses 
add a necessary service, so that the economic result 
was that the same amount of business was called upor. 
to support the increased total cost caused by the added 
bus service. In other words, the operating expenses of 
the bus company were a dead loss to the community. 

In December, 1922, the traction fare basis was 
changed. Up to this time the system had been divided 
into fifty-three short zones at 3! cents each, with a 
minimum ticket fare of 6B cents. The system had been 
designed especially to give the privilege of riding 
additional distances beyond the first fare unit at less 
than full fare zone charge; that is, while the first unit 
of fare was 6i cents, all beyond that were at 3¼ cents, 
which very closely approximated an ideal mileage or 
distance method of charging. Short zones, however, 
did not prove popular in this district. The new fare 
adopted in December, 1922, lengthened the zones, so 
that while the average rate per mile over the entire 
system was not changed, the fare unit for all zones was 
changed to 5 cents by ticket or 8 cents cash. In addition, 
reduced rate strip tickets, unlimited as to use, were 
adopted between Wheeling and some of the neighboring 
towns where the distances traveled by the majority of 
the people were apparently considerably less than full· 
zone units. 

Undoubtedly the reduced minimum fare and the re­
duced fare between Wheeling and Martins Ferry 
changed the sentiment on the bus situation. However, 
the fare element is not the sole factor in influencing 
riding, as the following experience on the Wheeling 
and Bellaire division demonstrates: 

RELATION BETWEEN PATRONAGE AND FARES, WHEELING 

November, 
December, 
January, 
February, 
March, 
April, 
May, 
June, 

Index of 
Number of Patrons 

1922 191 
1922 231 
1923 221 
1923 213 
1923 246 
1923 216 
1923 225 
1923 221 

Fare Between 
"'heeling and Bellaire, 

Cents 
131-
13¼ and 10 
10 
10 
10 
10 
10 and 12½ 
12½ 

This case evidently offers further confirmation of 
the fact that buses and street cars cannot compete 
where either alone may successfully serve the traffic. 

The laws have changed in Ohio and West Virginia 
since 1921, in that while buses which operated before 
the present laws were passed may still continue, no 
new routes may be started in either state without a 
certificate of public convenience. The day of the "wild­
cat jitney" is gone. The future offers possibilities for 
the bus, but it must be co-ordinated with other trans­
portation facilities and economically suited for the 
service_ to be supplied. 
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Association News & Disc·ussions 

lnsull Proposes Rapid Transit Plan material caused by the war ; the fea r of 
the investors as t o whether the invest­
ment would be remunerative or not; 
short time or expir ing franchises ; to 
be candid, a lack of initiative in re­
cent years on the part of the manage­
ments of both the elevated and surface 
properties, caused in no small degree 
by some of the foregoing reasons, but 
to my mind the greatest obstacle of all 
has been the continued maintenance of 
the traction question as a political 
issue. 

Would Build Extensions to Present Elevated System in Ten Steps and 
Finance Through Customer-Ownership Plan-Also Would Have 

City Build Subway for "L" Through Loop District 

A PLAN whereby the city of Chicago 
would obtain additional rapid tran­

sit facilities through customer owner­
ship was proposed by Samuel Insull, 
head of the elevated railroads, gas 
and electric utilities in Chicago, in 
an address before the Chicago and Cook 
:County Bankers' Association on Feb. 
21. These additional facilities are to be 
had by additions and extensions to the 
,existing "L" lines which would provide 
a midcity cross-town main line straight 
north and south through the city's cen­
ter of population, at Roosevelt Road and 
Ashland A venue, extending from Sev­
,enty-fourth Street and Ashland Avenue 
to connections with the North Side "L" 
lines near Belmont A venue. The cost 
is placed at $23,000,000, which, ac­
cording to Mr. Insull, is a small amount 
when compared with what other public 
service companies have spent for ex­
tensions. 

The financing of such a project was 
held to be feasible under a customer­
ownership plan. Preferred stock of the 
reorganized Chicago Rapid Transit 
Company would be offered to the peo­
ple, who will derive the benefit of 
additional service and the enhanced 
property values which will result from 
improved transportation. Adequate 
financial returns to the customer­
owners is assured by the conservative 
capitalization of the Chicago Rapid 
Transit Company, which is less than 
the actual value of the company's 
property as appraised by the state util­
ity commission. 

In explaining the reason for the pres­
ent traction situation and his proposed 
solution, Mr. lnsull said: 

"In the last five years there has been 
,expended in public utility extensions, 
including the city's water works, the 
sum of $169,958,194. Of this vast~ um 
$155,816,875 was provided by private 
enterprise for the extension of tele­
phone, gas, electric and transportation 
service, the balance, $14,141,329, hav­
ing been invested by the city of Chicago 
in its water supply system. These vast 
-expenditures are all divided as follows : 

Commonwealth Edison 
Company . .. ..... . . . . 

I llinois Bell T elephone 
Company .... ....... . 

People's Gas Company .. 
City Water Works ... .. . 

Chicago Surface Lines .. . 
Elevated Railroads .... . 

T otal. .• .. .......... 

$67,042,623 

50,770,776 
28,470,265 
l ◄ ,141,329 

$5,428.879 
◄,104,322 

$ 160, ◄2 ◄, 993 

9,533,201 

$169,958 . 19◄ 

"Of the total ·amount spent, the sur­
face and elevated lines spent onlv 
$9,533,201, or little more than 5 pe°r 
cent, notwithstanding the pressing need 

t ' 

Pro1>01-Jed Extensions to E xi Rting Jtapid 
Transit Lh1eR 1 OH Outlined by 

lll r. ln•nll 

and the constant demand for improved 
transportation. Why have the t rans­
portation needs of the city been neg­
lected, while other utilities have gone 
forward to meet the growing demands 
on their service? There a re many 
answers to this question-the increase 
in the cost of transportation as a re­
sult of the high prices of labor and 

"The utilities outside of traction have 
not for a number of years been s·ub­
ject to any great extent to political 
agitation, but in one form or another 
the traction question has been a burn­
ing question in every local political 
campaign for years past. Extravagant 
and impossible promises have been made 
before election and very little, if any, 
really constructive work has been done 
after election. 

"I am not a believer in municipal 
ownership or operation as a cure for 
the traction ills we suffer from. I do 
not believe that you can expect to 
overcome our present troubles by the 
removal of personal incentive or the 
abolition of business management and 
the inauguration in its place of politi­
cal management. 

"On the other hand, if the community 
wants municipal ownership, if the peo­
ple desire to substitute political man­
agement in the place of business man­
agement, I believe in giving them what 
they want if a means can be found to 
do so. The task of finding such means 
is not mine. I propose to address my­
self this evening to pointing the way to 
the possible development of rapid 
transit facilities by the use of existing 
agencies, namely, the elevated railways 
and the employment of capital supplied 
by our own citizens for this purpose." 

The following construction steps, and 
the estimated cost of ea_ch, to g ive t o· 
Chicago rapid transit facilities capable 
of handling 200,000,000 additional 
passengers a year were outlined by Mr. 
Insull. The extensions t o t he elevated 

·system are indicated by corresponding 
numbers which a re shown on the accom­
panying map. 

Step Extend Englewood branch, South Side, west to Ashland Avenue and south to Seventy-
fourth Street; distance, It miles ....................................... . .... . . 

Step 2 Build double-track line near Ashland Avenue connecting Englewood and Stock Yards 
branches South Side Elevated; distance 3 miles ................................ . 

Step 3 Build double-track line near Ashland Avenue connecting line b uilt in Step 2 with l\lctro­
p.oli tan Elevated Douglas Park branch near T wentieth Street; d istance 2¾ miles . .... 

t>tep ◄ Build douhle-tr ack line near Ashland Avenue connecting l\letropolitan Elevated Logan 
Square branch at M ilwaukee Avenue with Ravenswood branch Northweatcrn Ele-
vated ; diatance 2¾ miles ................................ , ........... .. ...... . 

Step 5 Third-t rack Metropolitan Elevated Garfield Park branch from l\larshfield A ,·enue to 
ForeatPark ;di•tance 7½ miles .. . ...•........ .. ......................... . ..... 

Step 6 Third-t rack South Side Elevated from Forty-third Street to Sixty-third Street for 
expressaervice :distance 2t miles ................................. . ... . ..... ,. 

Step 7 Complete the third-tracking of Lake Street line from Ashland Avenue to Laramie 
Avenue .. . . , ......... , .......... . .. . . . , .......... . . , ............... , ..... . 

Step 8 Third-track Metropolitan Douglas Park branch from Ma1shfield Avenue to Lawndale 
Avenue ...................................... . ........................... . 

Step 9 E xt end Loga n Square branch of the :11etropolitan to Irving Park Boulevard; distance 
>< te 

1 
2¾ miles ... . ...... , ............•........ : . . ..• .. ; ...... : ...... , .......... . 

~ P 0 E,tend H umboldt Park branch of the l\Ietropohtan west .or 2! miles ....•.•........•• 

$1,500,000 

3,000,000 

3,000,000 

3,000,000 

2,500,000 

2,000,000 

800,080 

1,800,000 

3,000,000 
2,500,000 

T I. . ..... ... ................... , ...............•. , ........................... , $23,100,000 
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In addition to this contemplated rapid 
transit system, a north and south, four­
track subway, owned and built by the 
city, would relieve the traffic conges­
tion in the Loop, Mr. lnsull said. He 
stated that the solution of the trans­
portation problem in Chicago rests 
directly with the people of the com­
munity, and that customer ownership 
offers a method for speedily carrying 
out the much-needed extensions to the 
existing rapid transit system. 

Electrification Standards Urged 

STANDARDIZATION of contact line 
type and voltage for heavy railroad 

electrification was urged by W. S. 
Murray, consulting engineer, at a joint 
meeting of the American Institute of 
Electrical Engineers and the American 
Society of Mechanical Engineers at 
New York on Feb. 27. Mr. Murray 
stated that while the direct-current 
motor at not more than 1,500 volts is 
most economical for motive power, the 
economies of the high-tension alter­
nating-current overhead trolley system 
are too great to be overlooked. To use 
d.c. motors and a.c. line requires a 
conversion unit on the locomotive, 
which can be a motor-generator set. 
Experimental locomotives of this type 
are now being built, and it is hoped that 
they will furnish valuable cost and 
operating data. 

The importance of having a uniform 
contact system was especially urged 
by the speaker, who felt that it is desir­
able to have an electric locomotive able 
to operate on any standard gage rail­
road track in the country, as a steam 
locomotive can do now. · No electric 
locomotive of any one of the seven 
principal electrified lines, he stated, can 
be used on any of the others. 

The possibility of increasing greatly 
the mileage of electric divisions was 
pointed out by Mr. Murray. An elec­
tric locomotive can operate as high as 
6,000 out of the 8,760 hours in a year, 
while the steam locomotive can operate 
barely 3,000 hours. 

On this basis the electric passenger 
locomotive can average 700 to 1 000 
miles a_ ~ay, and the electric frelght 
locomotive 300 miles a day. The pres­
ent steam freight locomotives, he said 
average 55 miles a day. ' 

The power requirements of electrified 
roads are very moderate, according to 
the speaker. One modern 60,000-kw. 
unit could supply the entire New Haven 
electrification with a good margin of 
safety, as the present normal load is 
approximately 35,000 kw. 

Program of Wisconsin Association 

T HE tentative program of the 
Wisconsin Utilities Association's 

annual convention to be held at the 
Hotel Pfister in Milwaukee, April 17 
and 18, has been sent out by John N. 
Cadby, secretary of the association. 
General meetings will be held in the 
forenoons, while the afternoons will be 
occupied with separate sessions of the 
gas, electric and railway sections. 
~peake.rs _at the electric railway sec­
tion will mclude: James C. Jamieson 
Dayton Mechanical Tie Company; Fran~ 
cis Fox, Griffin Wheel Company; Dud­
ley Montgomery, Madison Railways, 
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and Andrew R. McDonald, member 
Wisconson Railroad Commission. 

The annual dinner will be held on 
April 18. M. H. Aylesworth of the 
N.E.L.A. and E. F. Wickwire, Ohio 
Brass Company, will speak. 

New England Club Meeting 

T HE twenty-fourth annual meeting 
of the New England Street Railway 

Club will be held at the Copley Plaza 
Hotel, Boston, Mass., on March 27. 

American Association News 

Special Pullman Booth 
at St. Louis 

T HE Southwestern Passenger Asso­
ciation will establish a special Pull­

man ticket booth in the lobby of the 
Chase Hotel, St. Louis, on March 3 and 
4 for the convenience of those attend­
ing the Midyear Meeting of the Amer­
ican Electric Railway Association. 
Through this arrangement it will be 
possible to make full arrangements for 
the return trip without leaving the 
hotel. 

Dr. Ely on Midyear Program 
J\ T THE afternoon session of the 

r1.. Midyear Meeting of the American 
Electric Railway Association at St. 
Louis, M.arch 4, in addition to the 
speakers previously announced on the 
topic "The Improved Condition of Elec­
tric Railways," Dr. Richard T. Ely, 
professor of economics at the Univer­
sity of Wisconsin, will consider the sub­
ject from the standpoint of the econ­
omist. Dr. Ely is head of the Institute 
of Land Economics, and is an authority 
of wide reputation on taxation prob­
lems and land values. 

Way Matters 

A LENGTHY discussion concerning 
the best method of securing a serv­

ice test of various types of rail joints 
featured the meeting of the committee 
on way matters held at Easton, Pa., 
Feb. 13 and 14. Following a description 
of the tests which had been made previ­
ously, not including any service test 
however, E. M. T. Ryder described a 
new plan to secure data on the latter 
subject. The original plan was to con­
struct a rotary service machine, and a 
machine of this sort had in fact been 
designed. But when bids were received 
from the manufacturers the cost of this 
machine proved greater than the sum 
available. Some doubt was expressed 
concerning the value of the information 
to be derived from the use of the ma­
chine and for that reason the matter 
had been allowed to rest. 

The new plan suggested was to build 
a circular track 200 ft. in diameter and 
operate fourteen double-truck cars 
around the circle. The outer rail was 
to be the association standard grooved 
girder rail and was to have the proper 
elevation, approximately 9 in., for a 
constant speed of 15 m.p.h. The inner 
rail was to be plain T, with bolted 
guard rails on both rails. The inside 
and outside wheel diameter were to be 
arranged so that there should be no . 
slippage. It was felt that if this was 
done it would be unnecessary to make 

the axles truly radial. The flange on 
the outer wheels was to be removed 
so that there should be no flange wear 
during the test. The committee dis­
cussed this subject at length, but its 
members were about evenly divided in 
their opinion concerning its feasibility 
and desirability and no definite action 
was taken. 

The form of a questionnaire on sub­
stitute ties was determined upon after 
considerable discussion. It was decided 
to send this questionnaire to all mem­
ber companies as well as to those rail­
ways which are known to be using vari­
ous substitute ties. 

A comprehensive statement cover­
ing the experience of the Toronto 
Transportation Commission with meth­
ods of surface hardening of rails was 
given by A. T. Spencer. Data were 
presented and some samples exhibited 
to show the practical application of the 
"in situ" process used in that city. 
Much information from other sources 
describing various processes and the 
results obtained was also presented by 
Mr. Spencer. 

The committee decided unanimously 
to adopt the A.R.E.A. type of track 
spike as standard for the American 
Electric Railway -Engineering Associa­
tion. No definite action was taken in 
regard to tie rod specifications. The 
subject of narrow grooved guard rails 
was discussed, but the committee de­
cided to lay the matter over until the 
next meeting. Final action on the 
standardization of frogs was also post­
poned until the next meeting. A prog­
ress report was made covering flange 
for manganese steel crossings, steam 
over electric railway. 

The standardization of switches and 
mates was discussed, and a progress 
report submitted concerning gages and 
flangeways with their permissible varia­
tions and clearances. An interesting 
study was presented by E. M. T. Ryder 
on the subject of a standard switch 
tongue. He showed the dimensions of 
the various types now in use and sug­
gested a method of standardizing. The 
committee voted to continue the study 
of this subject and requested all the 
manufacturers to co-operate in securing 
further data before the next meeting. 
Revision of existing specifications was 
briefly considered and it was suggested 
that proposed changes be submitted at 
the next meeting. It was decided at a 
luncheon at the Northampton Country 
Club to hold the next meeting in Balti­
more on April 16 and 17. 

During the afternoon of Feb. 13 the 
committee spent several hours inspect­
ing the plant of the Wharton company. 
This proved to be both interesting and 
instructive. The entire arrangements 
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for the meeting at Easton were in 
the hands of the officials of Wm. 
Wharton, Jr. & Company. The com­
mittee voted its sincere appreciation of 
the way that the arrangements had 
been carried out. 

The members of the committee 
present were: W. W. Wysor, C. A. 
Alden, V. Angerer, S. C. Baker, E. B. 
Entwisle, R. B. Fisher, A. T. Spencer, 
H. H. Guillot, representing G. C. Estell; 
E. M. T. Ryder, C. F. Gailor and H. H. 
George, chairman. 

Time for Answering I. C. C. 
Extended 

T HE time for filing an answer to 
circular No. 3 on depreciation of 

electric railway property issued by the 
bureau of accounts, depreciation sec­
tion of the Interstate Commerce Com­
mission, under date of Jan. 26, 1924, has 
been extended until April 6 (original 
Emit March 6) at the request of the 
committee on national relations of the 
American Association. 

Electric Lines File D.epreciation Brief 
American Electric Railway Association Committee Discusses Basic Ques­

- tions of Useful Life and Depreciation Reserves Before 
the Interstate Commerce Commission 

T HE American Electric Railway 
Association was granted permission 

by the Interstate Commerce Commis­
sion to intervene in the proceedings 
under No. 15100, Depreciation Charges 
of Steam Railroad Companies, being a 
hearing before the commission on the 
recommendations of the bureau of ac­
counts, depreciation section, with re­
gard to the setting up of depreciation 
accounts by the steam railroad compa­
nies, and the action which should be 
taken by the commission in reference 
thereto under Sec. 20, Par. 5, of the 
interstate commerce act, as amended 
Feb. 28, 1920. 

A committee consisting of W. H. 
Maltbie, chairman; R. R. Bradley, 
A. W. Brady and Frank Karr prepared 
a 4,500-word brief which was filed 
with the commission on Feb. 20. On 
account of the importance of the sub­
ject to the industry, the principal con­
tentions in the brief are given below 
practica11y in fu11. 

The conditions which surround the 
electric railway industry, although sim­
ilar in some respects to those which 
surround the steam railroad industry, 
present nevertheless many points of dif­
ference, both as to the character of the 
traffic handled, conditions under which 
operations are performed, and relations 
of the companies involved to the gen­
eral economic and financial situatiOl'l in 
the country as a whole. Interest in the 
present case, therefore, is confined to 
the discussion of some of the general 
principles underlying a system of de­
preciation accounting, which by virtue 
of their general application might be 
applied in any subsequent cases relat­
ing to the accounting of carriers other 
than steam roads, and also because of 
the precedents established for subse­
quent cases before the Interstate Com­
merce Commission and state commis­
sions. 

No attempt is made in this case to 
file any full brief or complete discus­
sion of the question of depreciation as 
applied to electric railway accounting. 
The present brief is intended only to 
cover a few general questions on prin­
ciples which are so broad as to be of 
general application. 

The recommendations made by the 
depreciation section, as the committee 
understands them, involve the division 
of the depreciable property of the car-

rier into two classes to be handled, re­
spectively, on a unit and a group basis. 
For both classes depreciation is to be 
accounted for on the straight-line basis. 
Estimated useful life is to be deter­
mined with due a11owance for possible 
retirement through obsolescence, inade­
quacy, changes in the art, and public 
requirements. These estimates as to 
useful life are to be made in the first 
instance by the Interstate Commerce 
Commission for the various classes of 
roads, and thereafter are to be subject 
to modification for individual lines in 
the discretion of the commission, on ap­
plication by individual ro.ads; and the 
corporations are to hP. under no restric­
tions as to tqe use which they shall 
make of the depreciation reserve. 

In the case of property in the unit 
class the ratio of salvage to ledger 
value is to be determined by estimates, 
a separate depreciation account is to 
be set up for each unit, and if a unit 
is retired before the end of its esti­
mated useful life the shortage in the de­
preciation reserve accumulated for that 
particular unit is to be charged to 
operation as of the year of retirement. 
If, on the other hand, the unit exceeds 
its estimated useful life, no further 
reserve is to be accumulated for it after 
the expiration of the estimated useful 
life. 

In the case of property in the group 
class the ratio of salvage to ledger 
value is determined not by estimates 
but by actual average experience over 
the preceding period equal to the esti­
mated life cycle, the reserve is set up 
for the group as a whole, and there is 
therefore no opportunity to determine 
whether a particular portion of the 
group which it becomes necessary to re­
place has or has not an adequate re­
serve accumulated for it; and there is 
therefore no opportunity or cause for 
charging into the operating expenses of 
any particular year any special deficits 
such as those which arise in the case 
of property handled on the unit system. 

These recommendations raise, either 
directly or through conditions which in­
evitably fo11ow their adoption, certain 
basic questions, on three of which the 
committee presented comments for con­
sideration of the commission. These 
questions are: 

First-Shall the useful life of prop­
erty for depreciation purposes be esti-

mated on the basis of normal exhaustion 
through use, or shall there be included 
the effect of possible retirement through 
obsolescence, inadequacy, changes in 
the art, and public requirements? 

Second-Shall a depreciation reserve 
be set up on a unit basis, on a group 
basis, or as a single reserve for the 
composite property? 

Third-Shall a depreciation reserve 
be built up for the purpose of ulti­
mately refunding his investment to the 
investor, or in other words for the liqui­
dation of the securities issued, or shall 
it be limited to the replacement of 
property which it becomes necessary to 
retire? 

ESTIMATION OF USEFUL LIFE AND 
EFFECT OF OBSOLESCENCE, ETC. 

Attention is called first to the fact 
that the inclusion in the determina­
tion of useful life of possible retire­
ment through obsolescence, inadequacy, 
changes in the art, and public require­
ments has the effect of shortening the 
estimated life as compared with normal 
wearing life, and consequently results 
in an overcharge against the public 
during the earlier part of the life cycle 
of all property which lives out its nor­
mal life. 

Retirement through obsolescence, in­
adequacy, changes in the art, and public 
requirements does not occur in accord­
ance with any known or determined 
law, and the experience of the past is 
no guide as to what will probably 
happen in the future. The only result 
of including these elements in the esti­
mate of useful life is therefore a short­
ening of useful life by an arbitrary 
amount, making it by so much less than 
normal wearing life. It follows, there­
fore, that the reserve for all those units 
which live out their normal life will be 
fu11y accumulated before the expiration 
of their period of usefulness, or in 
other words that the patrons during 
the earlier part of the useful life will 
pay not only their own particular de­
preciation· charge but also the depre­
ciation properly chargeable against the 
patrons during the remainder of the 
useful life. 

On the other hand, if we consider 
those cases in which retirement through 
obsolescence, inadequacy, changes in the 
art, or public requirements actually 
occurs, it follows that, since the aver­
age useful life is the weighted mean 
between those cases in which the prop­
erty does and does not live out its nor­
mal wearing life, the actual cases of 
retirement through obsolescence, inade­
quacy, changes in the art, or public 
requirements must occur prior to the 
termination of the estimated useful life 
and that therefore, working on the unit 
rule, the accumulated reserve for each 
unit will be inadequate and the deficit 
will fall upon the patrons of the par­
ticular year in which the retirement 
occurs, since this deficit is to be charged 
to operating expense. Practically', how­
ever, since rates cannot be adjusted to 
take care of this deficit, the burden will 
fa]) upon the security holders and re­
sult in a reduction or elimination of 
returns for the year in question. 

The committee submits that the only 
practical methods of providing for 
these uncertain losses of value are by 
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the accumulation of a separate reserve, 
by amortization after they occur, or 
by a combination of the two. 

SHALL DEPRECIATION RESERVES BE ON 
UNIT OR GROUP BASIS? 

If the depreciation reserves are to be 
set up on a unit basis under the system 
recommended by the depreciation sec­
tion the amount of 11ccounting involved 
in the case of the larger properties will 
be enormous; but in addition to this, 
even if the estimated useful life is 
made equal to the normal wearing life, 
without regard to retirement through 
obsolescence, inadequacy, changes in the 
art, or public requirements, the system 
will result in marked inequality of 
charge for depreciation purposes 
against the users in successive yea_rs, 
and in particular against the collective 
group of patrons during the first life 
cycle as compared with the collective 
group during the second life cycle. 

Assume, for example, that this rule 
is in force and consider the charges 
against the patrons during the first 
life cycle of a group of new units. 
These patrons will be charged, first, 
full replacement cost on those units 
which live out or overlive their esti­
mated life; second, full replacement 
cost on all those units that fail to live 
out their estimated useful life; third, 
full annual depreciation charges on 
those units which replace the units 
which fail to live out their estimated 
useful life. Patrons of the second life 
cycle, on the other hand, are relieved 
of any payments for depreciation dur­
ing the remaining life of all those uRits 
of the group which exceed the average 
estimated useful life. In other words, 
the patrons during the first life cycle 
pay for more equipment than they wear 
out, while those during the second life 
cycle have the use of equipment with­
out charge for its wear. 

As a matter of fact, rates cannot be 
adjusted upward and downward from 
year to year in order to take care of 
these fluctuations in the depreciation 
appropriation, znd the variation in the 
burden must be met by the security 
holders. 

The accounting would have been sim­
plified, exactly the same amount of 
money collected, and the charge equi­
tably distributed if the reserve had been 
accumulated for the group and not for 
the individual units. 

Another injustice to the patrons of 
the first life cycle from the adoption 
of the unit rule also follows in the 
case of all existing companies which 
have not already accumulated a depre­
ciation reserve upon this basis. In 
other words the general effect of the 
adoption of 'the regulation, at least in 
all properties where the number of 
units is sufficient so that annual re­
placements are approximately equal­
ized, will be to force the shipping 
public to refund to the investors ap­
proximately one-half of the service 
value during the first life cycle after 
the adoption of the rule. The commit­
tee submits that, even if such refund 
is desirable, the present economic situa­
tion does not justify the loading of 
this burden upon the patrons of the 
railroads at the present time. 

The difficulties growing out of the 
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unit system of depreciation are all due 
to the fact that the depreciation section 
has attempted to determine useful life 
on an average basis, apply the resulting 
figures to individual units, and charge 
the deficit in the case of any unit which 
does not live out the average life to 
the unfortunate user or security holder 
at the moment of its retirement. It is 
obvious th~t such a system is economi­
cally unsound. 

It is submitted that if the estimate 
of useful life is to be based on the aver­
age life of a large group or field of 
units, then the charges against opera­
tion for the establishment of a depre­
ciation reserve or reserves for those 
units must be set up for the same group 
or field; and, further, that the over­
payment on long-lived units (resulting 
in the completion of their reserve be­
fore the termination of their useful 
life) shall be used to meet the deficit 
due to underpayments on short-lived 
units which failed to live out their esti­
mated useful life. The result of such 
use, of course, is a deficit in the reserve 
of the long-lived units which is prop­
erly charged against the patrons who 
get the benefit of these units during 
the remaining life years. It is certainly 
more equitable to charge this inevitable 
deficit against those who are given the 
use of the property than to charge it 
against those who happen to be the 
users in the year of retirement. 

But if this position is adopted the 
reserve is practically on a group basis, 
and unit accounts become unnecessary. 

All forms of dealing with theoretical 
depreciation demand for their applica­
tion a• predetermination of service life, 
and this is impossible for any particu­
lar piece of apparatus or for the col­
lective apparatus of any particular 
company. Even those estimates of 
average life which are based upon a 
nationwide experience are, in view of 
the constantly increasing service de­
mand, of doubtful value; but even if 
such average figures were accurate and 
dependable they could not equitably be 
applied to any particular company. 
Average service life estimates can only 
be equitably used when replacement 
costs are chargeable to a general re­
placement account. Vital statistics are 
accurate and dependable, but they are 
not a safe basis for self-insurance by 
the individual. 

The method recommended for the 
handling of depreciation upon group 
properties differs, as noted above, only 
in the method of determining the ratio 
of salvage value to cost or ledger value, 
but the impossibility of isolating the 
units retired from time to time results 
in a second difference in that it will be 
impossible to charge into operating ex­
penses of the year of retirement any 
deficit in the reserve, since there will 
be no indicated or designated portion of 
the reserve applicable to the property 
retired. This method, therefore, will 
not result in the inequality of charge 
between patrons in the first and subse­
quent life cyc'.es, and will not accumu­
late a reserve in excess of current needs 
in the case of older properties where 
replacements costs have become prac­
tically uniform from year to year. In 
the case of new properties, however, or 
in the case of extensions of existing 

properties of sufficient importance to 
justify their recognition as a separate 
depreciation accounting group, the com­
ments herein made as to accumulation 
of an unnecessary reserve still hold. 

IS RESERVE FOR REPLACEMENT 
OR LIQUIDATION? 

A depreciation reserve can serve but 
one or the other of two purposes. The 
first is the insurance of necessary re­
placement of property; the second is 
liquidation of the capital invested. 
Since, however, the investor in a major 
railroad business does not anticipate at 
any time an ultimate liquidation, he is 
not interested in and does not demand 
the accumulation of a liquidation re­
serve. Moreover, the public is not in­
terested in the accumu!ation of a liqui­
dation reserve and, in so far as it 
understands the fact that this reserve 
must be accumulated at its expense, 
does not demand (and in fact opposes) 
its accumulation. Regulatory bodies 
therefore should deal with a deprecia­
tion reserve only as a means of replace­
ment. 

The unit plan operated under the 
rules proposed will build a liquidation 
as well as a renewal reserve for all 
companies, old or new. The group plan 
operated under the rules proposed will 
build a liquidation as well as a renewal 
reserve for new companies (assuming 
ratio of salvage to ledger value to be 
estimated in view of the lack of experi­
ence) and also in the case of new ex­
tensions of sufficient magnitude to be 
treated as a group. It accumulates 
only a replacement reserve in the case 
of companies sufficiently old or with 
property sufficiently diversified to have 
practically uniform annual replacement 
costs. 

The ·committee believes, therefore, 
that as between the group and the unit 
methods the former should be adopted, 
but we go further and respectfully urge 
that the practical, businesslike way of 
dealing with depreciation in the case 
of companies where the investor doeis 
not look to an ultimate liquidation is to 
allow each year as operating expense a 
sum reasonably in excess of the replace­
ment costs of that year until a suffi­
cient reserve has been accumulated in a 
general depreciation account to serve 
as a balance wheel or reservoir out of 
which to take care of any year-to-year 
variations in replacement costs; and 
thereafter in the event of any abnor­
mal replacement cost which cannot 
properly be handled out of the reserve 
reservoir to charge the excess to a sus­
pense account and amortize it in sub­
sequent years. 

POSSIBLE TO DEVISE EQUITABLE SYSTEM 

This association believes that it is 
entirely possible for the commission to 
set up under the interstate commerce 
commission act as ameJlded a classi­
fication of depreciable electric railway 
property, fix tentative rates for each 
class, group the individual companies 
according to their needs, and devise a 
system of depreciation accounting that 
will equalize replacement burdens, pre­
vent the accumulation of excessive re­
serves, and still leave the companies a 
reasonable and necessary economic 
freedom. 
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Maintenance of Equipment 

Car Fender Made of Pieces 
of Steel Pipe 

A SATISFACTORY though inex­
pensive type of car fender con­

sisting mainly of short pieces of 
steel pipe is being used by the Chi­
cago & Joliet Electric Railway on its 
interurban and suburban cars. For 
the outside edge of the fender a 
piece of l½-in. pipe is used. A 3½-in. 
x 2H n. x ½-in angle bar forms the 

This Fende r I • :\l ode of Pipe In t h e Shops 
o r t h e Chicago & Joliet E lect r ic Railway 

Hetalls of the Joliet Pipe- Fender 

back transverse member, which is 
attached to the truck frame,-"\vhile 
seven pieces of 1-in. steel pipe, 
spaced equidistant, serve as support­
ing members between the angle and 
the outside or lower pipe. The ½-in. 
pipes, slanting upward, also act as 
a guard to prevent large objects 
from getting under the truck while 
the car is in motion. 

The piece of H-in. pipe is bent 
to the desir ed shape over a templet. 
The angle is cut and drilled to re­
ceive the bolts for anchoring it to 
the truck frame. With the pipe laid 
out flat on the floor the angle is 
placed on a support 6 in. higher and 
in the proper relation to the pipe to 
secure t he correct angularity of the 
supporting members. The seven 
pieces of 1-in. pipe are cut to the 
exact lengths to fit. The two end 

. . 

supports are oxyacetylene welded 
into position first, after which the 
remaining five pipes are welded in 
position. 

The outside member of the fender 
is attached to the same portion of 
the truck as the angle, the end of 
the pipe being flattened and bent 
into a position flush with the bottom 
face of the angle. A hole is drilled 
in this flattened portion to receive 
the bolt for fastening to the truck 
frame. 

Fenders of this type have proved 
very satisfactory in the service in 
which they are used, and in no in­
stance have the joints opened due to 
vibration of the truck. As mounted, 
the lower edge of the fender clears 
the track by about 7 in. 

Rail Head Cut Back Before 
Welding Battered Joint 

IT HAS been found by the Union 
Street Railway, New Bedford, in 

building up badly battered rail joints 
that ~ore satisfactory results are 
obtained by cutting back the head of 
the rail on a diagonal before com­
mencing to weld. This is done with 
an acetylene torch and takes only 
apout ten minutes longer per joint 
than the old method. The cut is 
made on a slant from the top of the 
fish plate or from the bottom of the 
groove to the head of the rail at a 
point about 3½ or 4 in. back from the 
rail end. The joint is then built up 

1,,,--4 ' --->l ~ -~r -?e:: :-d 

Jle11d of Battered lln.11 Is Cul Back B e fore 
Building" Up 

by welding with hard steel and 
ground. The whole operation takes 
about one hour per joint and a job 
done in this way will last consider­
ably longer than when the joint is 
built up simply by welding without 
cutting back the head of the rail for 
a new surface. 

Armature Life 1:'rolonged 
by Careful Storage 

Sp ARE armatures are stored in 
the shops of the Holyoke Street 

Railway in racks built up of metal 
bars as shown in the accompanying 
illustration. The supports are short 
arms extending from vertical posts 
and braced underneath by diagonal 
pieces. To prevent the armatures 

These Simple narks Pro.-Jde a Convenient 
rlnce for ~toring Armaturep,; 

rolling off the end, the supports slope 
back slightly. A chain hoist travel­
ing on an overhead trolley is used to 
lift the armatures and convey them 
to and from the racks. 

Dipping and baking armatures is 
not favored by this railway. Insu­
lating varnish has been found to be 
sufficient protection. In spite of 
the fact that winters are severe 
in Massachusetts and much snow 
usually falls, there have been few 
burned out armatures. The princi­
pal cause of failure is in the bear­
ings. During December, 1923, and 
January, 1924, there was only one 
armature burned out on the sixty­
odd cars operated on this railway. 

The care exercised in handling 
armatures is thought to be an im­
portant element in prolonging their 
period of service. 
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Chattanooga Signal Record 
Still Improving 

THE effect of careful maintenance 
on the forty-two Nachod signals 

in use on the single track in and 
about Chattanooga, on the lines of 
the Tennessee Electric Power Com­
pany, continues to show improve­
ment, as revealed by the annual re­
port of the signal department, cover­
ing the year 1923. This is to be com­
pared with a report covering the 
years 1919-1922 in the Feb. 10, 1923, 
issue of ELECTRIC RAILWAY JOURNAL, 
page 254. 

In the table below figures are 
given showing specific troubles 
found, with the number of cases of 
each. During 1923 these were re­
duced to seventy-one from eighty-six 
in 1922, while the total of all the 
signal operations was increased from 
2,082,404 in 1922 .lo 2,124,680. 

The operations per failure were 
24,214 in 1922 and 29,928 in 1923, an 
inerease of almost 23 per cent. A 
comparison of previous years shows 
that the record has been consistently 
and continuously improved from 
11,336 operations per failure in 
1919. The number of lamps out has 
been markedly reduced, due to regu­
larly renewing them at stated 

CO).fPA.llATI VE RECORD OF SIGNAL 
TROUBLES FOUND I N CHATTANOOGA 

Line wires ................. . 
FW1esblown .•.............. 
l .. ampe out ... .............. . 
Relay trouble .• ............. 
Settin"i contact.or ..•. ; ...... . 
Restonng contactor ... ...... . 
Dad grounds .......•.......• 
Pole wiring , ...•• •.... .•.... 
Notroublefound ..•......... 
Miscellaneous .•...........•• 

Total operations of all signals 
for year ... . .•............ 

Number of operations per 
failure . ...•. •....•....•.. 

Average yearly operations of 
eacb block ofsignals .•.•.•.. 

Average daily operations of 
each block of signals .......• 

Number of blocks in service ... 

1922 1923 
3 2 
9 15 

19 8 
I I 13 
6 4 
5 ◄ 
3 6 

13 6 
12 3 
5 16 

86 71 

1922 1923 

2,082,404 2,124,680 

24,214 29,928 

99,162 101,174 

272 276 
21 21 

periods, while contactor troubles al­
most completely disappeared. 

The department overhauled twenty­
two old signals and relays, at the 
same time converting them into the 
latest model. The oil in which the 
relays are immersed was renewed in 
twenty-five of the signals. Three 
blocks of signals were converted into 
other types to conform to different 
operating conditions, and one of 
them was made to work in conjunc­
tion with a Cheatham switch. 
Twenty-seven overhead trolley con­
tactors were taken down, painted 
and adjusted and 2½ miles of iron line 
wire replaced with No. 10 copper. 
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The signal department also in­
stalled one Cheatham switch and 
changed the location of two others 
of these switches. 

mately -iii in. babbitt is made for 
machining purposes. 

In order to provide for accurate 
gaging of the bearings during the 
machining operation a circular gage 
is provided which gages the inside 
radius from the split bearing face. 
An accompanying illustration shows 
the method of machining the bear­
ings and type of gage used. 

Finishing Journal Bearing,3 
on a Shaper 

IT IS quite common practice among 
electric railways to fit journal and 

axle bearings to the particular shafts 
on which they are to operate. After 
babbitting, the insides are usually 
either turned or bored out to the re­
quired dimensions. As clearance is 
usually allowed at the side for the 
entrance of oil, the important fitting 
dimensions are the depths and the 
radius at the top. 

The Philadelphia & Western Rail­
way, Norristown, Pa., has found it 

Cutting Babbitt from a Journal Bearing 
in n Sl;nper 

~-----
finished '\ 

rr:rditl.5 -··-· ', 
' ' 

Gnge l.',ed for Accurate Flt of Bearings 

convenient to machine journal and 
axle bearings in a shaper by employ­
ing a circular tool which is bolted to 
the tool post. The edges of this steel 
disk are beveled so as to provide a 
cutting face, and by use of different 
diameters for the disks any desirable 
variations in the finished bearings 
can be produced. In finishing, the 
bearing is clamped to the bed of the 
shaper and as the tool is moved back 
and forth the cuts can be regulated 
as desired. An allowance of approxi-

New Handles for Old Tools 
Save Money 

THE maintenance of way depart­
ment of the Springfield Street 

Railway, Springfield, Mass., has made 
a saving in the purchase of new tools 
by a program of replacing the 
handles in old ones. Among such 
tools as shovels, picks, hammers, 
axes, and the like, a broken handle 
is usually the cause of the tool being' 
discarded. ..3.. 

To avoid throwing away good 
material the railway employs one 
man in the storeroom of the track 
department during bad weather to 
refit tools with new handles. The 
latter are purchased locally for 
such tools as picks and axes and are 
made in the carpenter shop of the 
railway for tools for which handles 
cannot readily be purchased. 

Heavy Plow Tears Up 
Pavement Quickly 

J\ N UNUSUAL method of remov­
fi ing old pavement from between 
the rails is used by the Boston & 
Worcester Street Railway. A small 
car has been constructed with a 
square framework of 20-in. steel 

· I-beams. Inside of this frame is an­
other frame, triangular in shape, 
and built of 15-in. I-beams. To the 
bottom of the triangular frame 75-lb. 
T-rails have been bolted upside 
down. These are pointed at the 
front end and bent downward 
three-quarters of an inch. Adjust­
ment of height is made by blocks 
under the springs so that the pointed 
rail ends will clear the pavement or 
dig into it to any desired extent. 

The triangular frame has been 
filled with 4½ tons of concrete, mak­
ing the total weight of the pavement 
digger about 9 tons. It is pulled by 
a 1 ! -in. steel cable 20 ft. in length 
and attached to the vortex of the 
triangle. Two 30-ton cars are used 
to pull the digger. On a :r,-ecent job, 
pavement was removed by this ap­
paratus in six hours that would have 
cost $1,800 to remove by hand. 
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New Equipment Available 
111111 

Air Motor Hoists with 
New Features 

FOUR heavier sizes of air motor 
hoists have now been added to 

the line supplied by the Ingersoll­
Rand Company, New York. These 
hoists range in capacity from 500 to 
10,000 lb. 

Among the features incorporated 
in these hoists is a balanced three-

N e w Air )loto r H olst 

cylinder air motor which operates in 
either direction. The throttle gradu­
ation is very fi ne and controls the 
hoist at any speed. A safety. stop 
lever is provided which closes~ the 

throttle and stops the motor when­
ever the load is by chance raised to 
the top of the hoist. 

The addition of an automatic 
brake is a new feature. This holds 
the load at any desired position re­
gardless of air pressure. The brake 
consists of a disk attached to the 
motor shaft and a brake plunger 
with a friction base which is held in 
contact with the disk by a spring 
whenever the hoist is not operated. 
It is entirely automatic in its action. 

Light Box Signals Traffic 
Officer as Well as Motorman 

A NEW type of signal light box 
has been developed by the Na­

tional Pneumatic Company, New 
York. An interesting feature of this 
box is the inclusion of two holes in 
the back of the box opposite the top 
of the two signal lamps. With the 
doors closed and the car ready to 
start light shines through these 
holes. The box is installed so that 
these come just above the window 
ledge at the front of the car, and 
traffic officers can thus see when 
lamps are lighted and are advised 
that the car is in readiness to move. 
They can thus signal traffic for 
prompt operations of cars. 

Another new feature of the signal 
box includes a dimmer for the front 
signal holes, so that during the night 
time some of the rays from the lamps 
can be shut off, but during the day­
time the maximum illumination is 
obtained. This consists of a slide 
inside the cover with a wing nut 

S l1t n s l Ligh t B ox w llh New Fenturea 

attachment on the front. By loosen­
ing this slide can be changed so as 
to dim the illumination or give full 
illumination as desired. 

Wide Swing Griu.ler 

A NEW construction in grinding 
machines with the wheels spaced 

37 in. apart is being marketed by the 
Hisey-Wolf Machine Company, Cin­
cinnati, Ohio. This wide spacing 
permits grinding of large bulky 
castings and at the same time pre­
vents interference where two work­
men grind at the same time. 

This machine is equipped with a 
3-hp. motor and ciin be furnished for 

,Vlde S1>nc<>d Grhulln1t \\'heel• Fitted with 
Open E n d W heel GunrdN 

either alternating or direct current 
operation. The size wheels recom­
mended are 14 in. in diameter and 
the machine is suitable for use in 
mounting wire brush wheels or 
buffing wheels. A special feature is 
the adjustable open end wheel guard, 
which can be readily removed if 
desired. 

A fully inclosed and combination 
wheel guard can be supplied to order. 
This guard is fitted with removable 
end covers and exhaust pipe connec­
tion, and, like the open type guard, 
is of dimensions and specifications 
as recommended by the American 
Engineering Standards Committee. 
It is adjustable to any angle and can 
be moved back as the grinding wheel 
wears. This full safety guard is 
interchangeable with standard open 
end guard. Four high-grade ball 
bearings are fitted to the spindle. 

The grinding rests are adjustable 
and are held in position by clamping 
nuts and bolts with concealed heads. 
The spindle is of one-piece construc­
tion and made of high grade steel. 
The grinder has a base 22 in. x 25 
in. and the motor has a no-load speed 
of 1,600 r.p.m. 
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The News of the Industry 
Detailed Improvement Plan 

Submitted 
Rerouting, Trackless Trolley and Gaso­

line Bus All Included in Commis­
sioner Cann's Plan for Toledo 

General rerouting of railway lines, 
establishment o,f a, trackless tl'lolley 
crosstown line, and the development of 
a double-deck gasoline bus "de luxe" 
service on Collingwood and Madison 
Avenues-the most exclusive residence 
and business thoroughfares in the city 
-are included in a plan which Street 
Railway Commissioner W. E. Cann laid 
before the City Council at Toledo. The 
entire plan will poss'bly come before the 
Council on March 3. The cost of the 
plan is estimated at $760,000, with 
$532,820 for the physical changes in 
the present system, $157,000 for over­
head equipment and cars for the track­
less trolley line, and $76,000 for the 
double-deck buses. 

The matter of the trackless trolley 
crosstown line has already been before 
the Council for several weeks. Disposi­
tion of the issue has been delayed from 
week to week because it is feared it 
will be practically impossible to pass 
the necessary enabling measure with­
out some concessions. 

It is believed that in order to 
carry out the double-deck gasoline 
bus feature, which is an innovation, a 
separate corporation would have to be 
organized to operate the buses. A 
10-cent fare would be charged on the 
buses and a ten-minute schedule main­
tained. It is not known what the atti­
tude of the Community Traction Com­
pany would be toward this form of 
operation, but it has already frowned 
upon the use of buses on the crosstown 
line. 

The commissioner told the members 
of the Council at a special meeting on 
Feb. 23 that he estimated the changes 
would increase operating expenses by 
$666,951 a year, while the revenue of 
the lines would be increased by $558,-
930 through the economy of the changes 
and additional service possible. 

He intimated that the apparent loss 
of $108,021 would be easily absorbed 
through economies of one-man opera­
tion on various lines at all except rush 
hours. 

~etaliatory Measures Resorted to 
by New York City Board 

The Board of Estimate of .New York, 
sitting in committee of the whole, 
adopted formally on Feb. 25 a policy 
of refusal to enter into contracts with 
the Brooklyn-Manhattan Transit Cor­
poration for the operation of subways 
or any other form of transportation 
Jines. A resolution to that effect was 
offered by Comptroller Craig as the 
result of a discussion of the withdrawal 
of surface car service across Williams-

burg Bridge. Every member of the 
board voted for the proposal except 
Borough President Maurice E. Connolly 
of Queens, who said he saw no need of 
such action. A large delegation of 
Brooklyn residents criticised the pres­
ent municipal operation of the bridge 
cars and asserted that because of the 
municipal 3-cent operation thousands of 
passengers were forced to pay an addi­
tional fare or walk. 

The board laid over for further con­
sideration the method of construction 
of the extension of the Fourteenth 

Street-Eastern subway. Two hundred 
men and women from the Ridgewood 
and East New York sections of Brook­
lyn urged immediate action, and the 
members of the latter delegation op­
posed the construction of an elevated 
structure. Borough President Connolly 
of Queens urged that the line should be 
built through Wyckoff Avenue instead 
of Cypress Avenue, which brought op­
position from both delegations. The 
board decided to visit the sections af­
fected with Arthur S. Tuttle, its chief 
engineer, before making a decision. 

Transportation Puzzle Solved 
Cincinnati Street Railway and Traction Company Submit Agreement­

Seven and One-Half-Cent Fare Favored at the Meeting-
1\luch Yet to Be Done to End Controversy 

SUBSTITUTION of an entirely new posed by the agreement were considered 
traction contract for the present to clarify only one phase of that con­

service-at-cost franchise, declared to be tract. Accordingly it was suggested 
"beautiful in theory, but not workable that a special committee be named by 
as a practical proposition," appears to Cour.cil, to be composed of the Mayor's 
be likely to result from negotiations cabinet, including the service and the 
that terminated in the presentation to safety directors, vice-mayor, street rail­
the Council committee on street rail- road director, city solicitor and mem­
roads on Feb. 21 of a plan for the solu- hers of the Council committee on street 
tion of the railway problem of Cin- railroads. The members of this com­
cinnati, Ohio. The Cincinnati :rraction mittee will listen to further proposals 
and the Cincinnati Street Railway, the from the railway company, which is to 
two parties to the controversy, insist become the operating company under 
that the agreement will achieve all that the terms of the agreement, as to the 
the city administration has sought in disposition of the other questions affect­
addition to improved service and lower ing the present service-at-cost fran­
fares. The agreement, signed by W. chise. 
Kesley Schoepf and Walter A. Draper Some of the questions to be deter­
for the traction company and by Robert mined are: What shall be the rate 
A. Taft and Samuel Assur for the of fare? Is the cost of operation to 
street railway, was discussed in exec- be the determining factor, as provided 
utive session by city officials, Council- for under the existing contract, or shall 
men and members of the Mayor's cit- that contract be discarded entirely and 
izens' street railway committee follow- a new franchise substituted that will 
ing the public hearing in the Council contain a definite fare to be charged 
chamber. The terms will also have to until 1932, when, under the original 
be approved by the directors and stock- franchise granted under the Rogers law, 
holders of the two companies, to whom there is to be a revision? 
they are to be submitted at the ea'r!iest With regard to the fare feature some 
moment. of those at the conference favored a 

The agreement was read to the mem- straight 7½-cent fare until 1932, pro­
hers of the Council committee. It is vided other terms of the proposed 
predicated upon demands made by . amended franchise tax were satis­
Mayor George P. Carrel and the City factory. A further question to be 
Council two years ago. In substance, determined is whether or not the city, 
these demands called for a scaling down in the interest of the car rider, shall 
in capitalization; a consolidation of the forego the franchise tax, which, under 
two companies involved, so that the city the existing contract, is to be paid when 
might deal with a single corporation, earned, and if so, is the operating com­
and a divorcement from the present pany to assume the obligation of main­
street railroad organization of all activ- taining the streets between rails? Also, 
iti~s that were not directly concerned what return upon the capital is the 
in the actual operation of the railway. company to be permitted to earn in the 

It was announced that before the interest of low fares and improved 
administration would commit itself as service? 
to the acceptability of the agreement These are some of the details that 
between the two companies there must will have to be worked out before it 
,be a defi nite understanding as to what can ·be stated finally that the entire 
is to become of the other provisions of problem definitely has been adjusted to 
the franchise, since the conditions im- the satisfaction of all parties at in-
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terest. It was predicted that it will 
be at least three or four months before 
an end is reached in the 'five-year 
controversy. The report recites that the 
Cincinnati Street Railway agrees to 
purchase all the interests of the Cin­
cinnati Traction Company in the sys­
tem, and that thereby two of the de­
mands of the Mayor and the Council 
will have been met. 

As to reduction in capitalization, it 
provides that the capital shall be re­
duced by approximately $10,000,000, ex­
clusive of any reduction in the capital of 
the Cincinnati & Hamilton Traction 
Company, known as the Millcreek Val­
ley line. The present capital of that 
corporation is $2,200,000, divided equally 
into common and preferred stock. 

While the agreement makes no direct 
reference to the fact, the new operating 
company as soon as possible also will 
purchase the Millcreek Valley line out­
right' from present stockholders. What­
ever price is paid for that property 
will be additional capital. 

The basis of the purchase price of the 
Cincinnati Traction Company interests 
and of the leasehold of the Millcreek 
Valley line from the Ohio Traction 
Company is $4,250,000 in stock of the 
Cincinnati Street Railway and the as­
sumption by the latter company of 
$2,817,000 of outstanding obligations, 
together with $1,651,000 car trust cer­
tificates. In addition the Cincinnati 
Street Railway will assign its perpetual 
leasehold in the Chester Park property. 
That property comprises approximately 
twenty-five acres, now devoted to 
amusement purposes. The lease con­
tains a privilege of purchase clause for 
$100,000. 

The Traction Building and the Cin­
cinnati Car Company also will be re­
tained by the Ohio Traction Company. 
In that connection a new company will 
be organized to take over the park 
property, car building plant and the 
Traction Building. W. Kesley Schoepf, 
president of the Cincinnati Traction 
Company, will head this new organ­
ization. 

If the terms of the joint agreement 
are ratified ultimately the total out­
standing permanent capital of the new 
operating company would be $22,761,-
950 exclusive of any stock that~ ay be 
issued for the purchase of the Mill­
creek Valley Line. The total capitaliza­
tion will include, however, the $2,817,-
000 outstanding obligations to be as­
sumed and which are being liquidated 
and also the $1,631,000 car trust cer­
tificates which are being paid off 
through charges to depreciation. 

It was stated that neither of these 
items represents permanent capital, the 
total of which, even with the purchase 
of the Millcreek Valley Line, will ap­
proximate not more than $24,000,000. 
If this last figure represents the total 
permanent capitalization, it will be 
$1,000,000 less than suggested as the 
maximum by the Mayor's citizens' 
street railroad committee. The joint 
report submitted by representatives of 
the two companies indicates that with 
the $10,000,000 reduction of the existing 
capital there will be an annual saving 
to the car rider of approximately $546,-
000, which in terms of fares, would 
represent a trifle more than one-half 

cent per passenger. This will make 
possible a reduction in fares as soon 
as the new arrangements have been put 
into effect. 

Co-operation on the part of the city 
of Cincinnati and of Norwood is sought 
by foregoing the franchise tax and also 
the percentage tax on gross earning 
demanded by the two municipalities 
respectively under existing contracts. 
If that is done, the capital reduced as 
proposed and the other suggested econ­
omies are carried out, a 71-cent fare is 
possible. The company now pays ap­
proximately $500,000 property tax 
annually for county, city and school 
purposes, in addition to other taxes 
which aggregate $800,000 a year with­
out considering any municipal franchise 
tax. 

Detroit's Corporation Council 
Removed 

Paper Says Buses Are Fair 
Weather Agency 

The Grand Rapids Herald of Feb. 23 
says that when the blizzard of Feb. 19 
blocked the highways of western Michi­
gan bus lines generally called in their 
cars and hung out the "Roads closed" 
sign. The paper says that on the other 
hand their competitors, the interurbans 
and the steam railroads, put on special 
crews of workmen and recommissioned 
their snowplows. Thus the job of open­
ing the highways was left by the bus 
lines for the county and state to do 
with the pub'.ic's tax money, while the 
job of keeping the railroads and elec­
tric lines going was accomplished by 
the transportation corporations out of 
their own treasuries. The paper sees 
in this evidence of a remarkable differ­
ence in standards, methods and expen­
ditures of two competing transporta­
tion services. In commenting on the 

The appointment of C. E. Wilcox to situation the paper said: 
handle the claims of the Department of Throughout the storm last Tuesday the. 
Street Railways at Detroit to which rail lines, Including the street railway here 

f . d ' in Grand Rapids, made every effort to ke.ep 
re erence IS ma e elsewhere in this up service, and by noon \Veclnesday prac­
issue, was opposed by Corporation tlcat!y all schedules were restored to nor-
C~unsel Richard I. 4wson, who main- rna'cos1t\J~gh~a8iier;~cl~r:;: ... ags n~~groe~~r;rc 
tamed that the Corporation Counsel's lines thousands or dollars each year. But 
office was equipped to care for the legal _ it Is ~ fundamental doctrine of rail trans-. . . portat1on that sen·lce must be maintained. 
matters that might arise m connection On the other hand, snow removal and storm -
with the street railways. service cost the bus lines little_ o~ nothing. 

M L . \Vhen the roads are opened ,t 1s county 
. r. awson was appointed Corpora- and state plows, operated at public expense, 

t1on Counsel by Mayor Frank E. Dore- which break through the drifts. And as 
mus .. He was dismissed by Joseph A. rio~e~lc~e job Is done the buses are bac~ 
Martm, acting Mayor · during the ab- The same Is true of the jitney bus as P 

sence of Mayor Doremus who is ill means of local tran:5portatlon. It Is fah· 
• , . i • weather transportation, punctually avail• , 

Mr. Martm s drastic action followed able when transportation is least necessary. 
Mr. Lawson's refusal to recede from Street cars, on the other hand, are an all-
h . . . . . . weather transportation, functioning partlc­

lS position m oppos1t1on to the ap- ularly when needed most. 
pointment of Mr. Wilcox as the exec- This telling point exemplltylng the essen-

t . h d f th I · d" • • f tlal difference between present highway and 
U ive ea o e C aims 1v1s1on o railway transportation Is not necessarily 
Department of Street Railways. Mr. an argument In favor of less consideration 
Lawson contended that under the char- tor buses. But It Is either an argument . for more consideration for Interurbans and 
ter he alone as Corporation Counsel is other rail tines or an argument tor fixing 
vested with the authority to name coun- greater responslbilltles on bus lines. So­. clety's problem In terms ot transport11tlon 
sel for any department of the mum- Is to equalize the responsibilities and bur-
cipal government. dens ot these <'0mpetlng elements. 

Acting Mayor Martin stated that 
Mr. Lawson's refusal to approve the 
action of the Street Railway Commis­
sion in appointing Mr. Wilcox made 
Mr. Lawson's dismissal necessary in 
order to sustain the actions of the 
Street Railway Commission and to pro­
tect the people's interest in the munic­
ipally-owned street railway. 

Proposal Made to Reestablish 
Galva-Kewanee Line 

B. F. Lyons, Beloit, Wis., has pre­
sented to Kewanee's City Council a 
proposition to take over all the local 
public utilities, including the railway 
system and the interurban line between 
Galva and Kewanee, now inactive. 

It is Mr. Lyons' plan to extend the 
local railway to the north end of town, 
which was not served by the Galva & 
Kewanee system, improve the inter­
urban service, give the city a modern 
electric light plant and reduce gas rates 
25 per cent. 

Mr. Lyons emphasized the need of a 
railway between Galva & Kewanee. He 
pointed out that during 1922, 132,077 
people rode on the interurban between 
the two cities. In the same year, 739,-
353 passengers were carried on the city 
line. 

Legislature Will Consider Railway 
in York, Ont. 

Negotiations are in progress looking 
toward giving full power to the York 
Township to operate railway service in 
any or all parts of the municipality. 
It was arranged at a recent meeting 
with Toronto transportation officials 
that the township should submit a def­
inite proposition to the commission, on 
which future negotiations would be 
based. It is believed that the township 
will ask the commission to build and 
operate the line and provide the cars. 
No matter what the Legislature at its 
session will decide, it is practically cer­
tain that the township will take over 
and rehabilitate the section of the old 
Toronto Suburban between the city lim­
its and the Humber River, a distance 
of approximately 1 mile. · This will cost 
the township $20,000, · and another 
$20,000 to rehabilitate it. The town­
ship scheme includes the construction 
of the Oakwood line, of about 411 or 
5 mi!es of double track, at an approx­
imate cost of $1,250,000. The people 
of the district have already indorsed 
the project, but the n~essary money 
by-law has not been submitted. The 
commission stated that all negotiations 
were subject to approval of Council. 
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Goodyear Did Not Oppose 
Akron Railway 

The news report from our Akron 
correspondent published on page 226 
of the Feb. 9 issue stated, in connection 
with the circulation of a petition for 
signatures favoring the franchise spon­
sored by the railway company, that car 
men had been refused entrance into the 
plant of the Goodyear Tire & Rubber 
Company, and, furthermore, that em­
ployees had been warned against sign­
ing the petition on penalty of dismissal. 

The JOURNAL has been satisfied that 
this statement was an injustice to the 
Goodyear Tire & Rubber Company. 

The circulation of the petition in 
question in the Goodyear plant was re­
fused, but this is merely a standing 
rule of the company against all peti­
tions, and similar refusal was made 
on a petition against an increase of 
the 5-cent fare. As to the threat of 
dismissal, Goodyear officials claim that 
no such instructions were issued. It 
may be that some discussion among the 
men gave rise to the spread of this 
report, but it was not a company meas­
ure. The Goodyear people also claim 
not to have been identified in any way 
with what has been felt was a generel 
movement of the tire people to back 
the motorization of Akron. 

During the controversy one of the 
Akron newspapers printed a statement 
to the effect that Goodyear Assembly 
workers had backed the Mayor in his 
fight for a 5-cent fare. A company 
official writes that the Goodyear As­
sembly is an institution of factory 
laborers which acts independently of 
the policies of the Goodyear company 
in its opinions, and it does not in any 
way represent or reflect the attitude of 
the company. As a matter of fact, it 
is explained that the Assembly is not 
unanimous in its stand, inasmuch as 
one of its members, also a member of 
the Akron City Council, introduced an 
ordinance advocating a 6-cent fare for 
the railway. 

It should be stated in passing that 
the Goodyear Tire & Rubber Company 
is a member of the American Electric 
Railway Association. 

Fighting the Season's Blizzard 
The baby blizzard which swept the 

Atlantic Coast on Feb. 19 blanketed 
New York City in several inches 
of snow, pressing into service thou­
sands of employees with their plows, 
tractors and other snow-fighting ap­
paratus. Traffic was delayed and, with 
the after-business and after-theater 
rush, subways were jammed to capac­
ity. In order to inconvenience the daily 
toilers as little as possible the New 
York Transit Commission offered a 
suggestion that employers send home 
their help early so that the traveling 
might be a little more evenly distrib­
uted. In Rochester the New York 
State Railways called out all the avail­
able men and equipment. By hard 
fighting both the city and the inter­
urban lines were kept open throughout 
the storm, although traffic was delayed 
generally. The East Avenue bus lines 
kept running, 1:mt on delayed schedules. 
Several interurban bus lines radiating 
from Rochester were tied up by country 
drifts on Feb. 20. In Pittsburgh, when 

the ice and sleet began to cripple seri­
ously the transportation, several hun­
dred employees of the Pittsburgh Rail­
ways were out clearing the car tracks 
instead of being decorated at their 
safety rally, which had to be post­
poned indefinitely. 

$24,500,000 Program 
Chairman of Boston Trustees Indi­
cates Need of Extension of Term 

of Public Control 

A program of improvements on the 
Boston Elevated Railway to cost $24,-
500,000 has been prepared by the trus­
tees of the company. It was outlined 
by Chairman James Ji', Jackson on 
Feb. 28 before the committee on street 
railways of the Massachusetts Legisla­
ture in connection with a hearing on 
a bill to authorize the company to issue 
bonds. The program is as follows: 
1-Completlon of Everett Shops. $4,500,000 
2-Modernlzing surface car-

houses, repair units and 
track layouts . . . . . . . • . . . . 4,000,000 

3-Completion of South Boston 
boilers, cable and switch­
Ing requirements at South 
Boston, underground con­
duit and substation addi-
tions . . • . . . . . . . . . . . . . . . . . 3,000,000 

4-(a) 25 steel elevated cars 
needed for increased traf­
fic. (b) 53 Cambridge sub­
way cars for Dorchester 
extension. (c) Replacing 
4 00 inefficient surface cars 
22 years old. (d) Replac­
ing 100 wooden elevated 
cars 22 years old ..•..... 10,000,000 

5-Storage for 60 elevated cars 
at Everett, lengthening ele­
vated station platforms for 
eight-car trains ; m lscel­
Ianeous machinery, buses, 
garages, Everett and Lin­
den Street terminals, track 
betterments over a period 
of three years . . . . . . . . . . . 3,000,000 

Total .••.............. $24,500,000 

Chairman Jackson in addressing the 
legislative committee reviewed the 
affai~s of the company at length, re­
peatmg as was necessary in a state­
ment of the kind many . facts about 
operation noted from time to time in 
the ELECTRIC RAILWAY JOURNAL. He 
said that five of the ten years fixed 
as the period for the public control of 
the railway by th_e state ended June 30, 
1923, and that 1t would seem to go 
without saying that the commonwealth 
must desire a genuine test of the serv­
ice-at-cost furnished by the State to 
its citizens. As he sees it the outstand­
ing need of the railway is additional 
capital for changing and extending the 
existing subways and permanent struc­
tures and for building additional sub­
ways and structures. 

Mr. Jackson says that while the pol­
icy of gradually replacing obsolete and 
worn-out cars with modern equipment 
can be continued through the use of 
operating revenue, the time has come 
when additional cars must be provided, 
the cost of which cannot be met from 
operating revenue but must be met 
from capital. He also says a second 
unit must be built at the Everett shops. 

Mr. Jackson says: 
Capital for all these purposes is ordi­

narily obtained by the Issue of corporation 
stock or bonds. Under the settled pol Icy 
of this Commonwealth no stock can be ls­
sued at less than par value, and no bonds 
can be lssl¥)d in excess of outstanding stock. 
Until, therefore. the stock of the Boston 
l~levated sells at ~ar and the margin be-

tween outstanding stock and bonds has 
been Increased the door ls closed to the 
Issue of corporate securities. 

The cold, calculating money market Is ex­
tremely sensitive and independent In Its 
movements. It an seems to come to this, 
that unless there be legislation extending 
the period of public control any new Issue 
of stock at par will be Impossible. And 
without such preliminary Issue of stock 
there can be no Issue of bonds. 

Mr. Jackson is opposed to any spe­
cial legislation changing in this case 
the State policies with reference to 
issue of stocks or bonds. Moreover, he 
does not think any such change would 
solve the problem. In conclusion he 
says: 

It would seem consistent with sound 
public policy that there should be legisla­
tion which would enable our car-riders to 
secure necessary capital upon rates that 
would reflect the advantage of a public over 
a private service. 

Apparently, look In whatever direction 
one may, the all-Important change in the 
present situation seems to be the making 
more definite In one way or another what ls 
to be the tenure of public control, whether 
or not It is to extend beyond 1928. 

Expert Answers Transit Queries.­
How soon can new subways be built 
and to what extent will they relieve 
present conditions in New York City, 
N. Y., are questions which James Blaine 
Walker, secretary of the Transit Com­
mission, is answering in a series of 
articles in the New York Evening Post. 
Article I, under date of Feb. 27, gave 
the general outline of the transit prob­
lem, dwelling on the terrific increase in 
travel in the past twenty-odd years. 
and the resultant need of not two sub­
ways but of three or four subways. In 
the next article Mr. Walker will give 
the history of the subways with some 
interesting news angles. 

Posters Give l nformation.-Posters 
which really carry a message and at 
the same time have sufficient coloring 
and effective layout to attract the eye 
were used during February in the cars 
of the Philadelphia Rapid Transit Com­
pany, Philadelphia, Pa. One poster 
advertised a new and improved trolley 
route guide, route map and directory for 
sale by conductors and "L" cashiers at 
10 cents. Another told that the longest 
suspension bridge in the world could be 
seen on special trolley routes of the 
Elevated and urged patrons to "watch 
it grow." Still another suggested see­
ing the waterfront, manufacturing dis­
trict and Roosevelt Boulevard-16 miles 
for 19 cents by bus and railway. 

Engineer Should Study Subway Plan. 
-According to a tentative report sub­
mitted to the City Council of Pitts­
burgh, Pa., recently by a special com­
mittee of five appointed several weeks 
ago, traffic problems and other matters 
which enter into the plan for a $6,000,-
000 downtown subway loop should be 
carefully studied by a qualified engi­
neer, with a selected advisory commit­
tee of citizens. The committee is of the 
opinion that experimental investiga­
tions into the further control of the 
vehicular and railway traffic within the 
triangle district is necessary. It fur­
ther suggests that these experiments 
might be put into operation during 
certain hours of the day and not in 
effect at other times. The committee 
iaid that no definite conclusions have 
been reached because since 1917 four 
plans for subway facilities have been 
advocated. 
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Financial and Corporate 

111~1 

$1,800,000 Net for P.R. T. 
$1,000,000 Loss in Revenue in Philadel­

phia Attributed Largely to Frank­
ford "L"-Consolidation 

Suggested 

The year 1923 again shows the 6 per 
cent dividend on the Philadelphia Rapid 
Transit Company's $30,000,000 capital 
stock to have been earned. It is ex­
plained that while passenger revenue 
increased $2,490,597, the greatly in­
creased use of free transfers, through 
the operation of the Frankford "L," 
reduced the average fare from 4.91 
cents to 4.81 cents, the equivalent of 
one mill on each of 918,000,000 pas­
sengers. This represented a loss in rev­
enue through reduction in fare of almost 
$1,000,000. 

Operating expenses and taxes in­
creased $2,182,143. The principal con­
tributing factors here were increased 
car service given, increased cost of pur­
chased power and duplication of operat­
ing costs due to the impossibility of 
making effective the reduced surface 
car service which was contemplated to 
offset the riding diverted to the Frank­
ford "L." 

The stockholders approved the pay­
ment of 'a 1922 and 1923 co-operative 
wage dividend to employees not to ex­
ceed IO per cent of the annual wages. 
Since this is payable only after the 
stockholders' 6 per cent has been earned 
and paid, ,the company explains that 
P. R. T. becomes in effect a preferred 
stock, underwritten by the employees. 
Mitten Management, with the stock­
holders' assent, proposes to continue the 
10 per cent co-operative wage dividend 
during 1924. 

An unexpected wage increase of 31 
cents an hour to which the men were 
entitled from June 1 under the three­
city average scale made it impossible 
to earn the full 10 per cent co-operative 
wage dividend for 1923, after payment 
of fixed charges and the stockq.olders' 
6 per cent dividend. The empToyees, 
believing that ownership of the work­
shop was more important than receiving 
3i cents an hour more in the pay 
envelope, signed over this wage in­
crease-amounting •to $600,000 for the 
year-to the co-operative wage dividend 
fund. This wage investment, together 
with the wage dividend actually earned, 
which amounted to $1,200,000, made up 

a total of $1,800,000 added to the fund 
during 1923. This leaves the fund short 
by $50,000 of the full 10 per cent for 
1923, but men and management have 
jointly undertaken to make up this 
amount by added effort during 1924. 

The company points out that the 
$2,500,000 real estate mortgage loan, 
secured by car terminals and guaran­
teed by P. R. T., provides $1,500,000 
for the new southern car terminal, after 
retiring outstanding liens. Reference 

PHILADELPIIIA RAPID TRANSIT CO:II PANY 
INCOME ACCOUNT F OR YEARS ENDED 

DEC. 31, 1923 AN D 1922 

1923 1922 
Gross passenger earnings $◄4,249,360 $ ◄ 1,758,76 ◄ 
Other operating revenue 681,130 770,779 

Rnilway operating 
$◄4,930, ◄91 $◄ 2,529,543 

\V ~~·=~~~i~~~t~;~s·,;q ~iP-
ment 1md power-
maintenance, renewals 
and depreciation ... . . . . 8,560,400 8,560,400 

Power opera tion .... .. , . . 4,416,307 3,475,307 
Conducting transports-

1 ◄,003,087 13,383,432 tion .. . .... . .... ... . .. . 
General. . . ..... .. .. .. . . 4,060,159 3,548,378 
T a xes, including paving 

2,695,708 2,586,000 tax .. ······· ···· · · 
$33,735 ,661 $31,5.>3,517 

Operating income ...... . . 11 , 194,830 10,976,026 
Non--operat ing inc:>mc .... 621 ,5 39 70b, ◄29 

11 ,816,370 11,682, 455 

Interest .... . ....... . . .. 1,161,637 1,020,090 
R enta ls .•. . ...... .. .. .. 8,674,732 8,683,087 
Sinking fund-City con-

tract ..• ... ...... . 180,000 150,000 

$ I 0,0 I 6,369 $9,853,177 

Net income . . •.. ... , $ 1, 800,000 $ 1,829, 278 

is also made by the company to the 
plan to increase P. R. T. indebtedness 
from $15,000,000 to $25,000,000, to 
cover $3,500,000 of two-year 6 per cent 
notes, and to provide $6,500,000 for 
future financing. Stockholders will be 
asked to approve plans for equipment 
trust certificates which may later be 
issued in the acquisition of new motor 
buses. 

The initial motor bus installation was 
made in September, 1923, when the 
Roosevelt Boulevard line connecting 
Frank'ford and the North Philadelphia 
section was placed in operation. Plans 
are under way for the establishment 
during 1924 of additional auxiliary bus 
routes covering 40 miles and requiring 
about 150 buses. 

PASS E NGER STATISTICS OF PHII.ADELPHIA RAPID TRANSIT CO!IIPANY 

Passengers Carried 
1923 1922 

January . . . .... .. .. . 
February . . •... . .. . . 
l\Iarch .. ........ .. . 

7◄,857,899 68,147,370 
68,570,408 62,SI 3,337 
79,422,257 71,625,943 

April. .... . . ..... . . . 
May ..•.. .. .. .. . ... 
June ...... . , ... . .•. 

76,730,494 71,◄ 30,998 
82,591,7◄ 2 75,952,200 
77,264,587 70,675,23◄ 

July ...... , .... , . . . 
August. ... .... . ... . 
September . . . .. .... . 
October . . . ..... .. . 

72,719,051 67,563,520 
71,609,710 66,713,224 
73,237,080 69,350,179 
81.258.998 7◄ .757,191 

Noveml>Pr . .... . .. . . 78,555,394 7◄ .246, 140 
DecPmber . .. . . .... . 80,969,615 7},908,176 

Total. •.. ... ..... 917,787,235 818.883.512 

Average Rate 
per Passenger 

1923 1922 
◄ . 84c 4.9 ◄c 
4.82 4 . 93 
4.82 4.92 
4 . 81 ◄ .92 
4. 81 ◄ .91 
4.82 4.91 
4.80 4.89 
◄, 80 4. 89 
◄. 80 4. 90 
◄ .80 4 . 89 
◄ .80 4 . 89 
4. 81 4. 91 

4 . 81c 4 . 91 c 

P1188enger R evenue 
1923 1922 

$3,625,767 .94 $3,363,925 . 75 
3,305,182.54 3,082.552 . 87 
3,827,671.64 3,525 ,522 . 04 
3,694,068 . 56 3,51 ◄,679 . 44 
3,973,888. 38 3,727,018. ◄ I 
3,723,608 . 11 3,◄67,919.88 
3,493,820.93 3,305,598, 30 
3, ◄ 35,641.53 3 ,261.881.5 ◄ 
3,515,750 . 30 3,396,512 . 88 
3.898,959 . 12 3,658, 031. ◄0 
3,771 ,562 . 44 3,634,190 . 44 
3,983,439 . 27 3,820,930 . 51 

$ ◄◄,2 ◄ 9 , 360 . 76 $41 ,758,763. 46 

An experimental installation of the 
trackless trolley was made on Oregon 
Avenue, the southernmost crosstown 
street, to serve the shipping industries 
on the Delaware River. At present 
this section does not offer sufficient 
traffic to justify the large investment 
necessary in surface tracks. 

Expenditures for improvements and 
additions during 1923 are shown in the 
accompanying table: 

520 pas.,engers a nd 56 utility cars..... . . . . $6,616,703 
Track extensions and track construction 

in co-opera tion with city pa,-ing. .... . • . 6◄6, 140 
:IIotor bus and trackless t rolley develop-

ment. .. . . . . ... . .... . ... . . ... ..... . . 508,420 
New substat ion, carhouse, shop and other 

equipment... . .. . . . . . . . . . • . . . . . . . . . . 536,302 
Final repayment ol U.S. Government war-

time advances ... . .. . .. . .. . . . . . .. • ,. . 1,381,75'1 

$9,689,32 ◄ 

President Dunbar says that the con­
summation of the plan looking to the 
simplification of the present compli­
cated corporate structure of the P. R. T. 
leasehold system, now under considera­
tion, would greatly strengthen P. R. T. 
by giving it the added financial power 
necessary to greater participation in 
city-company transit development. This 
plan contemplates a consolidated own­
ership in one corporation, providing for 
an exchange of the various securities 
of the present ov1ning and leasing com­
panies for such bonds and stocks in the 
new corporation as will preserve exist­
ing relative priorities. 

Boston Elevated Bonds Returned 
to the Legal List 

Boston Elevated Railway bonds are 
again on the official list of securities 
in which the savings banks of Massa­
chusetts may invest. The Massachu­
setts Department of Public Utilities 
has certified to the Bank Commissioner 
that the Elevated has earned and paid 
the required dividends for five suc­
cessive years, which makes its bonds 
legal investment for the banks. The 
company dropped off the list when it 
failed to earn and pay the dividends, 
and the question has been raised 
whether the help which the company 
releived from the various communities 
during its period of public trusteeship 
can be counted toward qualifying its 
bond issues for bank investment. This 
question was submitted to the Attorney­
General, who has handed down an 
opinion in the company's favor. On 
the strength of this opinion the bonds 
have been certified to the Bank Com­
missioner. 

Birmingham and Tidewater Rail­
ways to Be Sold on March 24 

The date of the sale of the property 
of the Birmingham Railway, Li~ht & 
Power Company, Birmingham, Ala., at 
public auction has been changed from 
March 15 to March 24. On this same 
date the Birmingham Tidewater Rail­
way property will also be offered at 
auction at a minimum price of $500.000. 
The Tidewater company is under the 
same control and management as the 
Birmingham Railway, Light & Power 
Company. Both companies have been 
in the hands of receivers for some time. 
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The minimum sale price of the Birming­
ham Railway, Light & Power Com­
pany's property fs set at $20,000,000 by 
the court, which includes all liabilities. 
All claims against the receivers of the 
company must be filed by March 7, ac­
cording to the court order. Bids on the 
Birmingham Railway, Light & Power 
Company's property will be received up 
until noon on March 24. Bids on the 
Birmingham Tidewater Railway prop­
erty will be received up until 12 :30 
o'clock on March 24. 

Warren Street Railway 
to Be Sold 

Application was made to the Penn­
sylvania Public Service Commission 
recently for permission to transfer the 
stock of the Warren Street Railway, 
Warren, Pa., to the Penn Public Serv­
ice Corporation. The transfer includes 
the interurban lines to Jamestown, 
N. Y., and Sheffield and also the light 
and power franchises he!d by the War­
ren corporation. 

The Warren system was founded in 
1892 with D. H. Siggins as head of the 
enterprise. He built the lines to Shef­
field and Jamestown. Later the active 
management was turned over to Hugh 
A. Siggins, who added the power and 
lighting facilities. 

Hearings on Abandonment and 
Rates Combined in Ohio 

The application of the Cleveland & 
Eastern Traction Company for permis­
sion to abandon its lines running be­
tween Cleveland and Chardon and 
between Warnerdale Junction and Mid­
dlefield, Ohio, on the grounds that the 
lines have been operating at a loss and 
can never be operated at a profit, was 
heard by the Ohio Public Utilities Com­
mission on Feb. 15. 

Coupled with the abandonment pro­
ceedings was the hearing on the appli­
cation made by the company for an 
increase in fares from 3 cents a mile 
to 3.34 cents a mile, average, from a 
point 8 miles out of Cleveland to the 
terminals, Chardon and Middlefield. 
This would raise the cost of a ticket 
to the former point from 75 cents 'to 
90 and to the latter from 95 cents 
to $1.20. 

No decision was rendered on this 
application, while the hearing of the 
abandonment proceedings was contin­
ued until March 19 to enable the pro­
testing parties to work up their case 
on the basis of the presentations made 
by the railway. 

Both Robert D. Beatty, secretary and 
general manager of the company, and 
Charles Currie, Cleveland, ascribed the 
gradual decline of the interurban to 
three factors, in all of which the advent 
and maintenance of good roads is a 
factor: 

1-Widespread use of the privately owned 
passenger automoblle. 

2-Growth of bus lines. 
3-Increasing use of motor . trucks for 

hauling milk, farm produce and freight. 

Mr. Beatty testified that the red ink 
figures first appeared in 1922, when the 
opposition came strongest, while Mr. 
Currie testified that a survey made by 
him had showed a decrease in freight 
business from 1920 to 1923, a situation 

in which, he said, he was unable to 
find any indication that this branch of 
the business would ever become profit­
able. 

Investors Service Reviews 
Utilities 

The third survey of the utility field 
by Moody's Investors Service, dated 
Feb. 28, chronicles another year of 
genuine progress and prosperity. The 
outstanding developments of the elec­
tric railways, electric light ~.nd power 
companies, telephone and telegraph 
companies, gas companies and water 
companies are reviewed. With respect 
to the electric railways, Moody's says 
that in endeavoring to appraise and 
evaluate the many factors which enter 
the conviction arises that the final 
conclusions must wait upon further 
developments. Without going so far 
as to predict an era of prosperity for 
the electric railways, Moody's says that 
one can readily find much ground for 
encouragement with respect to them. 

Better Report in Toledo 
in January 

Operations of the Community Traction 
Company, Toledo, in December pro­
vided $5,041 plus $165 bank interest to 
be added to the fare stabilizing -fund. 
Gross revenue was $359,859,·an increase 
of $26,467 over the same month a year 
ago. Increased taxes, wages, interest 
charges and depreciation . ancJ: main­
tenance allowances, however, cut down 
the net. 

Through the sinking fund an addi­
tional $120,000 of 6 per cent bonds of 
the Community Traction Company has 
been purchased and retired and a corre­
sponding par value of common stock 
issued to the city. This makes the city 
holdings now $596,000 of common 
stock. On this $2,980 a month in rev­
enue is refunded to the sinking fund. 
Actual operating expenses for the 
month were $268,760. This is equiva­
lent to 72.86 per cent of gross revenue. 
Revenue passengers numbered 5,535,-
810, an average of 178,574 a day com­
pared with 176,784 in December. 

Bus feeder lines continued to be 
operated at a loss. 

Auction Sales in New York.-At the 
public auction rooms of A. H. Muller & 
Sons there were no sales of electric rail­
way securities this week. 

Net Income Falls Olf.-For the six 
months period ended Jan. 31, 1924, the 
Brooklyn City Railroad, Brooklyn, 
N. Y., reports a passenger revenue of 
$6,854,569, against $6,815,593 for the 
same period ended a year ago. The 
net corporate income showed a falling 
off from $1,180,409 for the six months 
ended Jan. 31, 1923, to $1,143,871 for 
the six months ended Jan. 31 of the 
current year. 

Deficit for Six l\Jonths.-For the six 
months period ended Dec. 31, 1923, the 
Interborough Rapid Transit Company, 
New York, N. Y., reported a deficit of 
$442,645. The total revenue for the six 
months period was $28,082,921. Income 
available for all purposes was $7,-
247,292. 

Suggests Purchase Consideration.­
The Colorado Springs & Interurban 

Railway, Colorado Springs, Col., re­
cently announced to the City Council 
that owing to operating losses caused 
by the increase in automobile traffic 
it will not apply for a renewal of its 
franchise, The company has suggested 
that the city take up the question of 
buying the company's property, valued 
approximately at $3,500,000. The rail­
way is owned largely by the estate of 
Winfield Scott Stratton, one of the city's 
ch:ef benefactors. The company has 
not paid bond interest for two years 
and no dividends have been paid since 
1912 on the $500,000 of preferred 
stock outstanding. 

Another Payment on Account of 
l\Junicipal Railway Purchase.-The re­
maining debt of the city of Seattle 
on account of its purchase of the 
local rai_lway lines, for which $15,-
000,000 m bonds was issued to the 
owners of the system, was reduced 
to $12,501,000 recently when City 
Treasurer Terry wired to the city's 
fiscal agency in New York $1,337,187 
to meet bond interest and principal 
payments due on March 1. The pay­
ment included $833,000 principal and 
$333,350 interest on the railway pur­
chase bonds, also $26,800 interest on 
other railway bonds. 

Want Property Transferred.-Hugh 
Goodfellow, Warren Olney and W. I. 
Brobeck, as trustees of the San Fran­
cisco-Oakland Terminal Railways, have 
applied to the California Railroad Com­
mission for authority to transfer to the 
Key System Transit Company, East 
Oakland Railway and Oakland & Hay­
ward Railway, the properties formerly 
belonging to the San Francisco-Oakland 
Terminal Railways. The Key System 
Transit Company has also applied to 
the commission for authority to sell 
$2,500,000 of first mortgage bonds and 
to execute a mortgage to the Oakland 
Bank, as trustees, to secure an issue 
of $10,000,000, par value, first mort­
gage bonds, due July 1, 1938, in con­
formity with the reorganization plan. 

The Indiana SerYice Corporation, 
Fort Wayne, during 1923, carried 20,-
276,514 revenue passengers. Although 
the single cash fare on city lines in 
Fort Wayne is 7 cents, the average 
fare per revenue passenger was 5s cents 
through the general use of the "weekly 
pass." 

lnterborough Sells Hotel Property.­
The Hotel Belmont, New York, was re­
cently sold by the Interborough Rapid 
Transit Company, New York, N. Y., 
for approximately $7,000,000 to William 
Ziegler, Jr. The Ziegler residence in 
East Sixty-third Street, which is said 
to have been constructed and decorated 
at a cost of $1,250,000, was accepted 
in part payment. It will be resold by 
the Interborough Company. 

Seeks Abandonment.-The Chautau­
qua Traction Company, Jamestown, 
N. Y., has applied to the Public Serv­
ice Commission for authority to aban­
don that part of its line south of the 
village of Mayville to a point at the 
south line of the village of Westfield. 
The line proposed to be abandoned oper­
ates on the bridge in Mayville over the 
Pennsylvania Railroad tracks, replace­
ment of which is required. The com­
pany alleges that its line is not meeting 
operating expenses and taxes. 
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Traffic and Tra~sportation 

Another Atlanta Hearing 
on March 4 

P ublic Discussion of Fares Expected 
t0 End Then-Terms of Com­

pany's P lea Restated 

In connection with the work of re­
porting the hearings on the petition of 
the Georgia Railway & Power Com­
pany, Atlanta, to the Mayor and the 
City Council looking toward the adop­
tion of a plan designed to put railway 
operation there on a satisfactory finan­
cial basis, sight has at times been lost , 
of the correct aims of the company. 
Even the ELECTRIC RAILWAY JOURNAL 
fell into this error in the issue of Feb. 
16 in reporting the events of the fifth 
public hearing. It was stated that the 
company was asking for an increase in 
fare from 7 to 10 cents, for the privi­
lege of asking 2 cents for a transfer, 
and for the elimination of jitneys from 
the streets on which the railway 
operates. It was further said that 
unless these things can be secured, the 
company has warned the public that it 
cannot make any extensions or im­
provements in its service, and may be 
forced to cease operation. 

As a matter ef fact the company is 
merely suggesting seven definite reme­
dies to assist the railway, and has 
offered, provided the public does not 
approve any of the plans advanced, to 
try any fair plan the public thinks 
will best serve its interest so long as 
the plan will provide the necessary 
revenue. Thus the 10-cent fare clause 
asks only for a 10-cent cash fare , 
tickets to remain at 6! cents. The 
definite changes asked in the condi­
tions under which the railway is now 
operating are as follows: 

1. Complete elimination of jitneys from 
:,streets upon which street cars are operated. 

2. Renewed and elTective enforcement of 
regulation of street traffic. 

3, Ten-cent cash fare on street cars ; tick­
-ets to be Rold at the present rat'l,_ of 6~ 
-cents. Car riders will pay no tncr<lase In 
fare tr they buy tickets. 

4. Two-cent charge for transfers. 
5. Reasonable revision in the operating 

routes of the cars in the interest of more 
efficient operation. 

6. Elimination of unnecessary car stops 
to effect quicker street railroad service. 

7. Heller to the extent necessary from 
paving charges and gross receipt taxes. 

So that there may be no possible 
misinterpretation of the facts in con­
nection with the matter it has been 
deemed advisable to set down again 
th"at if the city and the public grant 
its petition the railway will: 

I. Suhmit its books, records and accounts 
to any fair audit and pay the cost of the 
~!rl~e:t order that Its statements may be 

2. ::-egotiate an agreement between the 
city representing the public and the street 
railroad as to what constitutes a living 
basis and thereafter will operate the ~trPet 
railroad system and buses In co-ordination 
to the extent necessary to accommodate the 
traffic under proper supervision of the public 
and Public Service Commission as effkientiY 
and economically as possible, and wlll · ex­
tend and Improve the service to the extent 
lts revenue and credit permit, as trustee for 
the puhllc. 

3. Agree to any fair conditions of con­
tinuous supervision, representa tion or audit­
ing the public desires or deem s necessary to 
:~~~~~ f:,oper administration of the plan 

4. Agree to maintain the service at the 
highest standard under the lowest rate of 
fare that will support It on the living basis 
agreed to. 

The petition was filed with the Mayor 
and the General Council on Dec. 1 1923. 
T~~ recapitul~tio~ of its principa'i pro­
v1s10ns at this time appears particu­
larly pertinent as it comes on the eve 
of the public hearing set for March 4 
which is expected to be the last one. ' 

At the sixth hearing on the com­
pany's petition, held on Feb. 21 the 
principal speakers were Marion Jack­
son, a leader of the Municipal League 
of Georgia, and Preston S. Arkwright 
president of the railway. Mr. Jackso~ 
opposed the appointment of John A. 
Beeler to conduct the survey of 
Atlanta's traffic conditions . He pro­
posed that the appointment of an engi­
neer to make the local survey be left 
to Newton D. Baker, former Secretary 
of War, or to some other prominent 
man outside of Atlanta. Alderman 
Bachman, chairman of the special com­
mittee of the City Council handling the 
company's petition, defended the choice 
of Mr. Beeler by the committee, and 
refused to change his position in the 
matter. 

Bridgeport Will Join Other Cities 
in Fare Petition 

A hearing is scheduled for March 11 
in Hartford on the petition of the Con­
necticut Company for authority to 
raise the rate of fare in Bridgeport 
to 8~ cents. At the same time peti­
tions will be heard from New Haven, 
Hartford, Waterbury, Meriden, Stam­
ford and New Britain, which seek a 
rPduction of the 8~-cent charge put into 
effect on Feb. 10. This hearing will 
take the place of any local hearing in 
Bridgeport to which the city might 
have been entitled. A conference of 
representatives of several cities decided 
to ask for a hearing at which the whole 
subject of rates would be discussed. 
Reference was made to the probable 
hearing previously in the JOURNAL 

Chicago "L" Extends Non-Stop 
Service 

Special Sunday express service be­
tween 10 a.m. and midnight has been 
ftarted on five branches of the Chicago 
Rapid Transit Company's system. This 
service is an extension of the week-day 
"shoppers' special" trains which were 
placed in service during the holidays 
last December to accommodate patrons, 
especially women shoppers, livir.g in the 
outlying districts and suburbs. The 
popularity of the week-day trains dur­
ing the holidays led the management to 
continue the service afterward, and 
now it has been extended to provide the 
same service on Sundays. Trains are 

operated between the Loop and some 
outlying station on each branch with­
cut stops in either direction on a thirty­
minute headway. Time-tables have been 
distributed by the agents at the sta­
tions at which these trains stop, in­
dicating the exact time the train will 
depart from each station. The success 
of the week-day train is attributed to 
the punctuality and speed of the trains. 

Bus Will Replace Emporia 
Railway 

Voters of Kansas Town Decide to Per­
mit Local Company to Make 

Substitution 

Emporia, Kan., a city of 11,000, has 
authorized its City Commissioners to 
arrange to substitute buses for the rail­
way. The decision was made after 
buses had been tried out for several 
months along the routes where street 
cars had been running for .twelve years. 
At a referendum election on Feb. 19 the 
majority for the buses was 353, a sub­
stantial number when it is considered 
that only 1,600 out of an electorate of 
5,000 showed enough interest in the 
election to cast ballots. 

The commissioners agreed to submit 
the question after the buses had been 
tried out and had met with the approval 
of the patrons served. Under the 
agreement made by the Kansas Electric 
Power Company, operating the local 
railway, six bus lines will be e.stab­
lished instead of the three car lines. 

"We found the buses dependable and 
easy to operate," said Ralph Smalley, 
manager of the power company. "We 
found them slightly more expensive to 
run that the street cars, but to offset 
that they carried more passengers, and 
we believe when the new lines are well 
est:1-blished we can turn our transpor­
tation system from one that is los'ing 
money to one that will earn money, or 
at least break even:" 

Three or four days before the elec­
tion, a driving snowstorm covered the 
car tracks, and with the thermometer 
at zero the cars were unable to run. 
The buses, however, maintained sched­
ule and won friends for the new form 
of transportation. Another factor was 
the vote from a portion of the city not 
served by the car lines. Here the vote 
was especially heavy for the buses, the 
people realizing that the power com­
pany could not be induced to extend its 
railway while it was losing money, and 
they voted for the buses as their only 
opportunity· to obtain service. Patrons 
of a line which extends into a ward 
where the streets are not paved, how­
ever, voted almost solidly against the 
buses, basing their action on the con­
tention that the buses cannot run on 
muddy streets, and in rainy weather 
their service would be stopped. 

According to the ordinance approved 
at the referendum the power'company 
will pay the city a stated sum for tear­
ing up the car tracks, the company to 
be relieved forever of paving main­
tenance. 

Two bus lines already are in opera­
tion and the other lines will be estab­
lished as soon as the company decides 
on the type of bus it will use. 
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Bus Certificate Refused.- For the 
same reason that it refused a cer­
tificate to the Red Star line to operate 
a bus line between Columbus and 
Chillicothe, Ohio, the Public Utilities 
Commission has also withheld a cer­
tificate from the same company to 
establish bus transportation between 
Columbus and Portsmouth. The Scioto 
Valley Traction Company testified that 
the proposed routes followed its right­
of-way. 

Parlor Car Service Started.-Parlor 
car interurban service was established 
by the Milwaukee Electric Railway & 
Light Company on Feb. 27 between 
Milwaukee and Waukesha. This new 
service will be in addition to the com­
pany's regular railway and bus service. 
An interesting feature is the plan of 
the company to institute a postcard 
referendum on the cars by which it will 
seek to determine the most desirable 
time schedules in order to make the 
new service as convenient as possible. 

Buses May Replace -Cars.-Buses will 
supplant trolley cars of the Galesburg 

. Railway, Light & Power Company 
between Galesburg and Knoxville, Ill., 
on April 1, if the Illinois Commerce 
Commission approves. The railway 
operates over a highway which is to be 
surfaced with concrete and the state 
highway department has ordered the 
company to vacate by April 1. It is 
expected that the bus service will be 
permanent. Later it may be extended 
to Abingdon, should permission be 
given to abandon the railway between 
Knoxville and Abingdon. 

Keeps to Decision of Voters.-The 
City Commission of Muskegon, Mich., 
recently reiterated its views, through 
Commissioner Paul R. Beardsley of the 
transportation committee, that bus 
service must not compete with the 
electric railway service. The occasion 
for the City Commission again taking 
this stand was the coming up of a peti­
tion for extending a bus line. The 
commissioner said the city would abide 
by the vote of the people, who decided 
some time ago by a vote of ten to one 
that cars should be retained and com­
peting bus lines removed. 

Higher Fare Asked by North Caro­
lina Road.-ln order to take care of the 
loss which, officials say, has been occur­
ring steadily for many months in the 
operation of its Wilmington lines, the 
Tide Water Power Company plans to file 
with the State Corporation Commission 
an application to increase its fare from 
7 to 8 cents, with two tickets for Hi 
cents. Announcement to this effect was 
made by F. A. Matthes, executive vice­
president of the Tide Water company, 
at a general meeting of the Chamber of 
Commerce. 

Buses for Interurban Traffic.-Look­
ing toward a new way of handling inter­
urban traffic on the Chicago, South 
Bend & Northern Indiana Railway, 
R. R. Smith, general manager, has an­
nounced that the company has sent out 
calls for bids for buses to be operated 
between South Bend, Elkhart and 
Goshen, Ind., on one route and South 
Bend and Niles, Mich., on another, as 
part of the interurban system. Mr. 
Smith said that the company had under 
consideration placing buses on South 
Bend, Laporte and Michigan City lines. 

111111 . 

Legal Notes 
111111 

FEDERAL CouRTS--Statute Pe?ULlizing 
Employer Who Makes No-n,.Mem,­
bership in Unum Ccmdition of Em­
pl.oyment Held Unconstitutional. 
Clayton Act Does Not Prohibit In­
junction Against Union Officials 
Not Party to Dispute. 

This case relates to strikes called on 
the Pacific Electric Railway by the 
Brotherhood of Railroad Trainmen and 
the Brotherhood of Locomotive Engi­
neers in July, 1918, and in August, 
1919. The case was decided in the 
District Court in favor of the company, 
but was appealed, and the decision was 
affirmed Nov. 13, 1923, by the Circuit 
Court of Appeals, Ninth Circuit. 
Among the points decided was the un­
constitutionality of Sec. 679 · of the 
Penal Code of California, which pro­
vides that any employer or his agent 
w'io shall compel any person to agree 
not to join any labor organization as a 
condition to secure or continue in em­
ployment shall be guilty of a misde­
meanor. This law, in view of 35 Sup. 
Ct. 240, was held by the Circuit Court 
to be repugnant to the due process 
clause of the Fourteenth Amendment 
and therefore void. Another point de­
cided was in connection with an injunc­
tion issued by the District Court re­
straining the railroad brotherhood offi­
cials and others from interfering with 
the company's business and with con­
tractual relations with its employees, 
who were under agreement not to join 
any labor organizat;on. The brother­
hood officials claimed that this injunc­
tion was in violation of Sec. 20 of the 
Clayton act prohibiting injunction 
against certain acts and disputes be­
tween employer and employee. But in 
view of the fact that none of those 
against whom the injunction issued 
were employees and that the company 
at no time had had relations with either 
of the labor organizations which these 
officials represented the Circuit Court 
held the injunction was proper. It 
pointed out in this connection that "the 
right of the employee to strike does not 
give the outsider the right to instigate 
a strike," and quoted 38 Sup. Ct. 65, 72. 
[Montgomery et al vs. Pacific Electric 
Railway, 239 Fed. Rep., 680.] 

FEDERAL COURTS-Property Covered by 
a Contract to Lease and Equip a 
Railway. 

In 1892 the Ninth Avenue Railroad 
and in 1895 the Eighth Avenue Rail­
road, then horse railways, were leased 
for long periods to the New York Rail­
ways, under an agreement by which the 
latter company agreed to equip the 
lines electrically and return to them at 
the termination of the lease. In the 
case of the Eighth A venue line this 
return was to cover "all property of 
every kind used by the said lessee in 
the maintenance and operation" of the 
railway. The Ninth A venue lease de­
clared that all the cars, etc., which the 
lessee should "provide, purchase, sub­
stitute, or supply" for the operation, 
should revert to and become the prop-

erty of the lessor. During its opera­
tion of these lines the New York Rail­
ways used many. cars over all or part 
of the lines, and the suit in question 
was brought to determine what equip­
ment must be turned over to these com­
panies after the New York Railway 
passed into the hands of a receiver in 
J!Jl!:J. The court decided that where 
delivery in liind, as with cars, could 
be made, the number to be supplied 
could be determined on a pro rata car 
mileage basis. Another question arose 
when, on the whole system operated by 
the lessee, say, one machine of a cer­
tain kind was used, and such a ma­
chine was necessary and proper or even 
suitable on the former leased lines. 
Then, if such a machine was not sup­
plied, there was a breach of covenant, 
for which pecuniary compensation may 
be demanded. For such claims, how­
ever, the lessors are on the basis of 
the general creditors of the company. 
Since materials, equipment, and sup­
plies of public utiUy corporations are 
not regarded as chattels in the ordinary 
sense because needed to enable quasi 
public corporations to carry out their 
franchise duties, the rights of lessors, 
as against a lessee of lines operated as 
a unit, to apportionment of cars and 
equipment on termination of leases, 
are not affected by any rights of gen­
eral cred·tors, who relied on the pos­
session of the property by the lessee 
when they extended credit to it. [New 
York Railways et al vs. Eighth Ave­
nue Railroad et al; same vs. Ninth 
A venue Railroad et al., 293 Federal 
Rep., 633 ( See also 612) .] 

GE;0RGIA-Duty as to Safe Place for 
Pa.ssengers to Alight Stated; Di­
recting Passenger to Alight From 
Left Side of Street Car Held Not 
Negligence in Itself. 

In looking to the safety of its pas­
sengers, the street railway must exer­
cise proper caution, not only to see they 
leave the car safely but have a rea­
sonably safe place at which they may 
alight. But where a passenger was 
struck by an automobile soon after he 
had left the car, the mere fact that he 
had been directed to leave the car from 
its left side could not be accounted 
negligence on the part of the company, 
in the absence of any further and addi­
tional allegation indicating how or 
why. [Jernigan vs. Georgia Ry. & 
Power Co., 120 Southeast. Rep., 439.] 

KENTUCKY-Passenger Stepping Off 
Car Into Way of Automobile Con­
tributorily Negligent. 

Assuming that the opening of the 
door of the vestibule was an invitation 
to alight, a passenger stepped through 
the door in broad daylight, while the 
car was moving very slowly, with the 
result that he was struck by the rear 
fender of an automobile traveling in 
the same direction. The court held 
that he was guilty of contributory 
negligence, the danger being obvious 
and apparent. [Twaddell's Adm'r. vs. 
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South Covington & C. St. Ry Co., 255 
Southwest Rep., 1027.] 

MICHIGAN-Franchise Requirement for 
Paving Wi'll Be Enforced. 

Where a franchise requires that the 
company pave between the rails and 
the village pave the rest of the streets, 
this paving must be done by the com­
pany even if the street is taken over 
for a county road and the county paved 
16 ft. and the village 12 ft. Financial 
inability of the company to perform 
this obligation does not relieve it from 
such duty or prevent a forfeiture of 
the franchise, even though such for­
feiture will operate to the detriment of 
other municipalities and interfere with 
the public duties of the railway as a 
common carrier. Where the franchise 
is for single or double track, it may 
take up the double track and establish 
a single track, but this does not change 
its obligation for the paving fixed by 
existing double track, and the village 
has put in its share of the paving. A 
franchise requiring paving of the 
streets between the rails does not re­
quire paving of the devil strip or to 
the ends of the ties. [Village of 
Grandville vs. Grand Rapids, Holland 
& Chicago Railroad, 196 N. W. Rep., 
351.] 

WISCONSIN-Under Condemnation Pro­
ceedings, the Offer of a Railway to 
Grade and Surface Property Not 
Considered in Fixing Damages, but 
Condemnation of Special Easement 
Permissible. 

In order to build a second track, a 
railway company condemned a triangle 
constituting the greater part of the 
frontage of a city lot and agreed to 
grade and surface the property to be 
condemned and maintain it in such con­
dition in the future, under penalty of 
forfeiture if there was a breach of the 
conditions. This offer was urged in 
diminution of the damages to be paid. 
But the court held that such a plan 
was not desirable, because the ques­
tion of maintenance of proper grade 
of the surface might involve serious 
dispute in the future, and a forfeiture 
clause is not favored in law, and 
might also lead to numerous lawsuits. 
There was no objection, however, to 
the condemnation by the electric rail­
way of a special easement. [Mil­
waukee Electric Railway & Light Co. 
vs. Becker et al., 196 Northwest Rep., 
575.] 

UTAH-When 011 a Public Street a Car 
Should be Under Such Control that 
it Can Be Stopped When the Head­
lights Disclose au Automobile 
Ahead. 

The part of a public street occupied 
by street car tracks remains a part of 
the street, though not paved, and one 
entering thereon is not a trespasser. 
Hence, it was the duty of a motorman 
operating at night, during a rain storm, 
along such a route, to have his car 
under s:ich control that he could stop 
it within the distance that his head­
lights would disclose an automobile on 
the track, as the unpaved part of the 
street was separated by curbs from the 
paved portions. [Kakunis vs. Ogden 
Rapid Transit Co., 221 Pacific Rep., 
853.] 

Personal Items 

Wickwire Made "0. B." 
Vice-President 

,vell-Known Secretary of Ohio Brass 
Company Recently Elected 

to New Office 

Edward F. Wickwire, secretary of 
the Ohio Brass Company, than whom 
few men in either the electric railway 
or electric light and power industries 
are better known, has been elected 
vice-president of that company. Mr. 
Wickwire is one of those men who ap­
pears to be everywhere and in every­
thing, and always with him go new 
ideas (and a pleasing wit). In a 
dynamic sense he is Rooseveltian. But 
there is no intention here to attempt to 
build up a comparison by any method 

• 

E. F. lVlckwlre 

vidious or invidious, Plutarchian or 
otherwise. So far as his connection 
with the Ohio Brass Company is con­
cerned, Mr. Wickwire has been with 
that company since 1903. In fact, he 
has been connected with the manufac­
turing end of electric railway work 
practically all his business career. 

Mr. Wickwire was only twenty-two 
years old when he started traveling for 
the Sterling Supply & Manufacturing 
Company, New York, which manufac­
tured fare registers, safety brakes and 
other electric railway specialties. After 
he had been on the road about two 
years the Sterling Supply & Manufac­
turing Company absorbed the Meaker 
Manufacturing Company, Waukegan, 
Ill., and changed its name to the 
Sterling-Meaker Company. Mr. Wick­
wire was made secretary and general 
sales manager of the company at the 
time of the merger, but in 1903 he re­
signed that position to become identi­
fied with the Ohio Brass Company, in 
charge of sales in the Middle West 
territory. 

Before he left school in his home 
town of Cohoes, N. Y., Mr. Wickwire 
took a trip to New York and observed 
the fact that a newspaper became 

"stale" in the metropolis fifteen minutes 
after it was off the press. This led 
him to figure out that people back home 
in Cohoes were reading history instead 
of news because they bought New York 
morning papers and read them in the 
evening-that being the only time that 
most people in a factory town had time 
to read the daily paper. To think is 
to act with Mr. Wickwire and so he 
secured the agency for the New York 
Evening Journal and introduced that 
paper in his home town and succeeded 
in building up quite a "respectable" 
circulation. 

As a result of this venture, he shortly 
afterward secured a place in New York 
in the circulation department of the 
Evening Journal. Later he had some 
experience in newspaper reporting 
work. Whether or not a spirit of 
contrition for any of his past journal­
istic acts had anything to do with it, 
Mr. Wickwire next got himself a job as 
secretary to the president of the New 
York, Ontario & Western Railroad, 
among the emoluments of which posi­
tion were free transportation not only 
in this country but abroad. However, 
he had no time to go or money to spend 
when he got there-just the reverse of 
the well-known "all dressed up" bro­
mide. 

Incidentally his "wim, wigor and 
witality" caused him to join the 
Twenty-second Regiment, N. G. N. Y., 
and he volunteered with that regiment 
for service in the Spanish-American 
War. His mother appealed to Mrs. 
McKinley and his discharge was or­
dered, but he said it took more nerve 
to withdraw than it did to proceed and 
finally convinced his mother that it was 
his duty to see it through. He was 
transferred to the Seventh Artillery of 
the Regular Army, stationed at Fort 
Slocum, where he claims he performed 
his duty to his country by helping to 
prevent the Spanish Mackerel from in­
vading Manhattan Island. 

Mr. Wickwire's work on the enter­
tainment, publicity and membership 
committees of the American Electric 
Railway Association is well known. 
This year he is a member of the 
A.E.R.A. executive committee, pub­
licity committee, committee on inter­
urban operation, committee on city 
operation and is chairman of the com­
mittee on co-operation of manufac­
turers. He has also very recently been 
made chairman of the publicity com­
mittee of the Central Electric Railway 
Association. 

Mr. Wickwire is also active in civic 
work in Mansfield, for he is not like the 
prophet in his home town. He has 
staged lots of entertainments for the 
Elks, the Country Club, the Auto Club 
and foc miscellaneous events. He was 
really the organizer of the Richland 
County Auto Club and its first presi­
dent. He is also a vice-president of 
the Ohio State Automobile Association. 
He has been active in connection with 
his automobile affiliations in getting 
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adequate bus and truck regulation in 
Ohio. 

This, however, is really a statement 
of only part of the activities of the 
man. As the facts that have been set 
down indicate, Mr. Wickwire has been 
both a maker of events and a recorder 
of them. It is quite natural, therefore, 
that his experience, combined with his 
unusual natural talents, should result 
in Mr. Wickwire being called upon to 
serve in connection with all the multi­
farious activities noted previously, 
which after all, as just indicated, is 
only a cursory list. 

· J. W. Gerke Goes Into Equipment 
Business 

J. W. Gerke, familiarly known as 
"Jake" Gerke to thousands of railway 
men, has opened a sales office. at 303 
Fifth Avenue, New York, N. Y., from 
which he will handle the sales of new 
and used equipment of all description 
suitable for the electric railway indus­
try. Mr. Gerke recently retired from 
the Transit Equipment Company. Be­
fore this he represented the Texas Com-

. pany for three years, se!ling Texaco 
lubricants to the railways. 

Mr. Gerke is familiar with all phases 
of street railway operation, as he has 
had twenty-one years experience in the 
construction and operation of street rail­
ways in the Middle West and in the 
East. During this time he served as su­
perintendent of m'.lintenance of the New 
York & Queens Countv Railway, Long 
Island City, N. Y., and as superintend­
ent of equipment for the Long Island 
Electric Railway and the New York 
& Long Island Traction Company. Back 
in 1909 Mr. Gerke acted as master 
mechanic of the Tri-City Railway, 
Davenport, going to that position from 
Washington, D. C., where he served as 
superintendent of the Washington, Ar­
lington & Falls Church Railway. Fol­
lowing his connection with the Daven­
port property he became master 
mechanic of the Wilmington & Phila­
delphia Traction Company, with head­
quarters at Wilmington, Del. 

C. E. Wilcox Appointed to Handle 
Municipal Railway Claims 

Clarence E. Wilcox, Corporation 
Counsel for the city of Detroit under 
former Mayor James C. Couzens and 
under Frank E. Doremus, the present 
Mayor, has been appointed head of the 
claims division of the Department of 
Street Railways at Detroit by the 
Street Railway Commission. 

Mr. Wilcox was active under former 
Mayor Couzens in drawing up the ordi­
nances which were approved by the 
voters bringing the Department of 
Street Railways into existence. The 
appointment of Mr. Wilcox was ap­
proved by acting Mayor Joseph A. 
Martin. He will supervise all damage 
suits against the D. S. R. Mr. Wilcox 
resigned a short time ago to. enter 
private practice. 

John l\leagher has been appointed 
purchasing agent, succeeding J. M. 
Pogue, of the Indiana, Columbus & 
Eastern Traction Company. Mr. Pogue 
was recently promoted to manager. 

William G . .Marshall Succeeds the 
Late Cecil G. Rice in Pittsburgh 
William G. Marshall has been ap­

pointed manager of the associated bu­
reaus and superintendent of the claims 
department of the Pittsburgh Railways, 
to succeed the late Cecil G. Rice. Mr. 
Marshall has been in the employ of 
the Pittsburgh Railways since 1916, 
following a year in the law office of 
Burleigh & Challener. He was born 
in Pittsburgh, March 17, 1888. He at-

• 
W'. G. :uur•hnlJ 

tended the Wilkinsburg public and high 
schools. He was graduated from Wash­
ington and Jefferson College in 1911 
and from the University of Pittsburgh 
law school in 1914. The same year he 
was admitted to the bar in Pittsburgh. 

James Ma ngan, formerly superin­
tendent of the railway department of 
the Rutland Railway, Light & Power 
Company, will assume charge of the 
transportation department of the Eph­
rata & Lebanon Traction Oompany, 
Lebanon, Pa., effective March 1. 

Robert K. Brown, superintendent and 
chief engineer of the Salt Lake & Utah 
Railroad, Salt Lake City, Utah, has 
been elected president of the Engineer­
ing Council of Utah, to succeed Dr. 
Joseph F. Merrill. The Engineering 
Council of Utah is composed of repre­
sentatives from all societies of profes­
sional engineers in Utah. 

Charles ·s. Crable, for the last three 
years superintendent of equipment of 
the Jamestown Street Railway, James­
town, Westfield & Northwestern Rail­
road and the Chautauqua Traction Com­
pany, Jamestown, N. Y., will resign on 
March 1. Mr. Crable will assume the . 
presidency of the Jamestown Welding 
& Brazing Company, Jamestown. 

Neal Nash, who has been connected 
for many years as manager of the 
Wisconsin Rapids Street Railroad's 
properties, which furnish service in Wis­
consin Rapids and interurban electric 
railway service to Nekoosa and Port 
Edwards, announces his resignation 
from the managership of that company 
to accept a position on the salesforce 
of a Chicago paper company. L. M. 
Nash, president of the company, an­
nounces that Mr. Nash will be succeeded 
as manager by L. C. Wipperman, who 

for many years has been in charge of 
the company's south side carhouses and 
rolling equipment. Mr. Wipperman in 
turn will be succeeded by Joseph Nash, 
to be in charge of the south side car­
house. 

~orge Donley, Orange, Mass., has 
been chosen superintendent of the 
Athol & Orange Street Railway, which 
goes under municipal operation on 
March 1. The appointment was made 
on Feb. 23 by the new board of trustees, 
of which W. W. Woodward, Athol, i:;, 
chairman. Mr. Donley has been with 
the Athol & Orange road during prac­
tically the entire time of its operation, 
working as a platform man and in 
other capacities. He was assistant 
superinten·dent when the line became 
part of the Northern Massachusetts 
system. 

Frank E. l\larsh, for ten years super­
intendent of the Northern Massachu­
setts Street Railway, has retired from 
service with the Templeton division, 
recently purchased by a company 
headed by Charles Melhardo. Mr. 
Marsh is still in charge of the Athol & 
Orange section. It was about ten years 
ago, when the Connecticut Valley sys­
tem took over the Northern Massachu­
setts lines, consisting of the Templeton 
Street Railway, the Gardner, West­
minster & Fitchburg and the Athol & 
Orange, that Mr. Marsh was on the 
ground as active superintendent. At 
that time J. A. Taggart, who was super­
intendent of the Connecticut Valley 
lines, assumed the title of general man­
ager of the Northern Massachusetts as 
well as the Connecticut Valley, but he 
spent most of his time in Greenfield. 

Obituary 
James H. Nichols, one of the incor­

porators and original owners of the 
Denver Tramway, Denver, Col., who 
left Denver in 1919 to take up his 
abode in California, died recently at 
the age of eighty-one. 

Charles H. Lake, chief engineer of 
the plant of the Ohio Valley Electric 
Railway at Kenova, W. Va., died sud­
denly while on duty at the plant on 
Feb. 13. 

Dr. Plimmon Henry Dudley, prom­
inent inventor of improvements in rail­
road engineering, died on Feb. 26 in 
the Hotel Commodore, New York, in his 
eighty-first year. l\faking rail trans­
portation safe was a hobby of his. He 
invented the track indicator in 1880 
to detect track defects. In that same 
year he became consulting engineer for 
the New York Central and had re­
mained continuously with that road. 
Doctor Dudley was born in Freedom, 
Ohio. He was educated at Hiram Col­
lege. He designed the first 5-in. steel 
rail used in the United States, high 
carbon rails and 6-in. 100-lb. rails. He 
made a special study of rails, including 
their composition, strength and form. 
The ELECTRIC RAILWAY JOURNAL has 
reproduced Doctor Dudley's opinions 
where they dealt with subjects bearing 
on electric railway transportation. 
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to the commission early in January b~• 

Manufactures and the Markets 
the New York Rapid Transit Corpora­
tion (B.-M. T.) after lengthy negotia­
tions between the company and Barron 
G. Collier, Inc., in which it was de­
veloped that a much larger profit could 
thus be made from these privileges 
upon the company's lines than was ap-

News of and for Manufacturers-Market and Trade Conditions 
A Department Open to Railways and Manufacturers 
{or Discussion of Manufacturing and Sales Matters 

Birney Club's Second Year 
Arranges St. Louis Con,·ention Details 

-Fraternal Body Becoming Factor 
Among Manufacturers 

Through the Birney Club, which was 
•organized in January, 1923, the manu­
facturers of electric railway equipment 
in the St. Louis district have been 
brought together and are now co-oper­
ating in a really constructive program 
for the industry. At the second annual 
meeting of the club, held Jan. 30, 1924, 
the following officers were elected: 
C. 0. Birney, president; Edwin B. 
Meissner, vice-president; B. W. Stem­
merich, secretary; 0. E. Turner, treas­
urer. They have all held office since 
the foundation of the club and it was 
felt that they should be re-elected be­
cause the results achieved during the 
first year of the club's life warranted 
continuation of the same officers for 
another year. 

Until St. Louis was selected for the 
Midyear Meeting of the American Elec­
tric Railway Association only a few 
people outside of that city really knew 
that there was such a thing as a Birney 
Club. When announcement was made 
that the bulk of the local work in con­
nection with that meeting would .be 
looked after by members of the Birney 
Club there were many who asked, 
"What is the Birney Club?" But those 
in St. Louis and the vicinity have ap­
preciated for some time the tremendous 
good that this club is doing and its 
sphere is so steadily broadening that it 
is now receiving national recognition. 

As the name indicates, the foremost 
figure in the club and the one most in­
fluential in its original organization is 
Charles 0. Birney, superintendent of 
car construction, Stone & Webster, Inc. 
The club is really an outgrowth of the 
gathering together of those inter~sted 
in the Birney safety car. As time has 
passed, the movement has widened so 
that, although the original idea is still 
kept in mind, it is today a club devoted 
primarily to fostering friendship and 
fellowship among its members and the 
promotion of the best interests of the 
electric railway industry. 

There is no question but that the 
Birney Club has brought about a close 
personal friendship among all its mem­
bers, of whom the great majority are 
competitors one with another. The 
members are still keen competitors, but 
with a spirit different from that pre­
viously apparent. The spirit of fair 
dealing, one with the other, is upper­
most in their minds. The fact that all 
the members of the Birney Club are 
closely co-operating and are interested 
in the electric railway industry made it 
possible for this club to be the founda­
tion stone of the local organization to 
take care of the Midyear Meeting. 
Every member of the '"Birney Club is a 
working member of the local midyear 

parently possible through their exercise 
by the company's own organization, the 

committee and practically all the im- Broadway Subway and Home Boroughs 
portant sub-committees are headed by Car Advertising Company, which had 
members of this club. carried on the business for. several 

The Birney Club will have in evidence years. The commission points out that 
at this meeting two new rubber-tired _ there is a public interest in !these 
safeties which will be used for the profits, in the sense that the larger the 
convenience of the guests and will be revenue derived by the company from 
objects of interest to all those attending. all of its operations the nearer comes 

A meeting of the club held Feb. 25 the day when the city may begin to 
approved a new constitution which pro- realize a direct return financially upon 
vides that membership shall be open to its investment in the lines. 
the electric railway industry and "allied The first Collier offer proposed a base 
interests," leaving it open to the mem- rate of $800,000 a year for fifteen years, 
bership to decided from time to time with certain increments based upon pos­
just what constitutes allied interests. sible increases in gross sales, which was 

Collier Gets B.-M.T. Concession 
The New York Transit Commission 

on Feb. 28 approved a· proposed con­
tract between the Brooklyn-Manhattan 
Transit Corporation and Barron G. 
Collier, Inc., covering the advertising 
and vending privileges upon the lines of 
the company. Commissioners Harkness 
and 0'Ryan voted to approve the con­
tract, while Chairman McAneny voted 
in the negative. 

Under the Collier contract, which is 
for a period of fifteen years, the com­
pany will receive a minimum of 
$15,000,000, divided $4,500,000 for the 
first five years, $5,000,000 for the sec­
ond five years and $5,500,000 for the 
third five years. 

The prop·osed contract for advertising 
and vending privileges was submitted 

a substantial increase over the best 
profits ever made by the company's own 
organization. When the contract with 
Collier came before the Transit Com­
mission for approval, and thereupon 
became public information, three other 
advertising concerns became very ac­
tive for the privilege and offered bids 
higher than Collier's. The commission 
directed that these figures should be 
used as the basis of negotiating a new 
contract. Later the company sub­
mitted a new contract with Collier at 
the figures named above. This contract 
also provides for further payments to 
the company based on earnings which 
result in a potential increase of $500,000 
over the period of the contract. There 
waR a rather heated contest before the 
commission, but the contract was said 
to have been finally awarded on the 
basis of probable performance. 

ELECTRIC RAILWAY MATERIAL PRICES-FEB. 27, 1924 

Metals-New York 
Copper, electrolytic, centa perlb .......... . 
Lead, centa per lb •.•.••••••••••••.•.••.. 
Nickel, cents per lb •....••••••. , •.•...... 
Zinc. cents per lb •... ... •...••...•. .•.••. 
Tio. Straita. cents per lb ..•..•••..•...•.. 
Aluminum, 98 to 99 per cent, cents per lb •• , 
Babbitt metal, warehouse, centa per lb.: 

Fair grade ....•.•.....•.............. 
Commercial. ..••••....•............. 

Bituminous Coal 
Smokele88 mine run, f.o.b. veasel. Hampton 

Roads ............................. . 
Somerset mine run, B011ton ..•.••••••....• 
Pittaburgh mine run1 Pittaburgh ..••••••.• 
Franklini 111., eoreen,ngs. Chicago ........ . 
Central. II .• screeninge. Chicago ...•.•.•.. 
KaD888 ecreenings. Kansaa City ••••••.••.. 

I 3.125 
9.00 

28.00 
7. 15 

54.875 
27.00 

60.00 
28.00 

H.725 
2.325 
2.125 
I. 95 
I. 50 
2. 25 

Track Materials-Pittsburgh 
Standard BeMemer steel rails, grose ton. . • • $43. 00 
Standard open hearth rails, grosa ton...... 43. 00 

~i!~"t:~e:~~~~'.. ~.~~~'.. ~~~~~~~~ .. ~".".~• 3. 10 
Tie plates (fiat type). cents per lb....... . . . 2. 60 
An11:lebara,centsperlb............ . .... . 2.7S 
Rail bolta and nuta, Pittsburgh haae, centa, lb. 4. 12S 
Steel bare. cents P!'rlb................... 2. 40 
Ties. white oak, Chicago. 6 in.18 in.s8½ ft.... $I. 70 

Hardware-Pittsburgh 
Wire nails, baae per keir ..•...........•.•• 
Sheet iron ( 28 gage). centa perlb ... ....... . 
Sheet iron, galvanized (28 gage), centa per lb. 
Galvanized barbed wire. cents per lb .•••••• 
Galvanized wire. ordinary, centa per lb ••••. 

Waste-New York 
Waate, wool, centa per lb ...•••....••.•.•. 
Waate, cotton (I 00 lb. bale). centa par lb.: 

White ...•••••.••••••••.•......•....• 
Colored ....•.....••.•.........••.... 

3.00 
3.8S 
5.00 
3.80 
2. 7S 

. JS 

12-18 
~14 

Paints, Putty and Glass-New York 
IJnaeed oil (S bbl.Iota), per gal. • • . . . • • . . . $0. 96 
White lead (IJ0)b.keg),oentaperlb...... 12.00 
Turpentine (bhl.lota),_pergal. . • • • • . • . . • • $1. 02 
Car window gJ...,,, (emgle atrengtb), first 

three bracketa. A quality, di.count•.. • . • 84. 0% 
Car window 11:lase, (alnj!le 1t.reng1b), firat 

three bracketa, B quality. di.count• • • • . 86. 0% 
Car window gl!Ul81• (double etrengtb) all 

sises, A quality, aiaoount •. . • . . . • • . . • . • 85. 0% 
Putty, I 00 lb, tina, centa perlb. . . . .. . • . • • 4-6 

'"These pnces are f.o.b. worb, boxing , 
charges extra. 

Wire-New York 
Copper wire baae, centa per lb ... ..••••.••• 
Ruaber-eoveredwlre,No.14.per 11000ft ••• 
Weatherproof wire baae. centa per In •.•...• 

Paving Materials 
Paving etone. cranite, 41814, f.o.b. • 

JS.SO 
$6.60 
17. 75 

Chicago. dressed, per 1q.yd.. • • • • . . . . • . . $3. 60 
Common,pereq.yd............. ......• 3.20 

Wood block paving 3½, 16 treatment. N. Y., 

p_i>v'/~:\YJ1~k · 3i~sii•: N: y::pe·; ·1:000 in 
carload Iota... ....................... 54. 00 

2. 56 

Crushed etone, i-in., carload lots, N. Y., 
per cu.yd .......••.••.•..•.••.•...•.• 

Cement. Chicago ocnaumera' net prices, 
without bage. . . . . . . . . . . . . . . . . . . . . . . . . 2. 20 

Gravel. t•ln., cu.yd., {. o. b. N. Y......... 2. 00 
Sand. cu.yd .• N. Y...................... I. 25 

1.85 

Old Metals-New York and Chicago 
Heavycorper,centaperla................ J0.75 
Light copper, 1enta per lb................. 9. I 25 
Heavy braas, centa per lb.. • • .. . . . . • • • . • . . 6. 00 
Zinc. old ecrap. centa per lb.. . • • • . • • • • • • • . 4. 00 
Yellow braas. centa per lb. (heavy)... . . • . . 6. 00 
Lead, centa perlb (lieayY).... . . . . • • . • • . . . 7. 50 
Stoel cll? asles, Chicago. netton. .•. . . . • . • • $20. 25 
Cost iron car wheels, Chicago, gr088 ton.... 21. 25 
Raile (ehort), Chicago, groes ton.......... 22. 25 
Rails. (relaying). Chioago. gnw, ton....... 26. 50 
Machine turnings, Chicago. grose ton...... 12, 75 
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Denver Attracts Missouri Car 
Company Interests 

Orrin Merry, president of the Mis­
souri Car Company, East St. Louis, 
has announced at Denver that within 
a short time his company expects to 
begin the erection of a $750,000 car 
equipment shop in the outskirts of Den­
ver. The site for t he plant is said to 
have been selected. The works will 
take up 12 acres. It is said that the 
concern will be known as the Colorado 
Central Railways. It is planned to 
incorporate under the laws of Colorado, 
with a capital of $500,000. M. L. 
Phelps will be the consulting engineer. 

It will be recalled that the affairs of 
the Missouri Car Company have re­
cently been under official inquiry. Dur­
ing this investigation Mr. Merry ex­
plained that the company had no orders 
at that time for cars, but he ascribed 
this to lack of capital with which to 
begin operations. He i;aid that he took 
charge of the company's affairs last 
May under control vested in him ·by the 
stockho!ders and that one of his first 
official acts was to dismiss the force of 
stock salesmen, through whom $178,000 
of stock had been sold, most of it locally 
and some of it at commissions as high 
as 25 per cent. He further said that 
he had always worked to conserve the 
assets of the company. Mr. Merry was 
formerly with Durant Motors. 

Manufacturer Co-operates by 
"Post" Advertising 

An excellent example of co-operation 
of a manufacturer with the electric 
railway industry is contained in the 
March I issue of the Saturday Evening 
Post. The Westinghouse Electric & 
Manufacturing Company has a full­
page, two-color advertisement which 
carries to the more than two million 
readers of the Saturday E11ening Post 
the message that "You ·need street 
cars." The copy under this caption 
follows: 

How do you suppose the great bulk of 
the people In your town get about on their 
errands of business a nd pleasure? You 
may go In your automobile--but most 
people ride In street cars ! Street cars are 
the links In the endless chain of trans­
portation that bind your community to­
gether for business, social and industria l 
growth. 

Given a square deal, which Is a ll It asks, 
your electric street rallway company will 
be a tremendous factor In the growth 
progress and prosperity of your community: 
whether Jt Is large or small. You and all 
other citizens wlll act In your own Inter­
ests if you make sure that your s t ree t 
railway company always h as a fair chance 
to provide the kind of service your com­
munity needs. 

Many of the technical problems that 
have surrounded the development of street 
cars to their present state of efficiency have 
been solved by Westinghouse Engineering. 
Many more problems, apparentfy Insur­
mountable today, will be solved by them 
In the future. With your Interest and help­
ful co-operation-and that of our citizens 
as well-it will always be possible for your 
community to enjoy the resulting economy 
and the increasing efficiency of the street 
car. 

Rolling Stock 

Community Traction Company, To­
ledo, Ohio if Commissioner Cann's plan 
is approved, will spend $157,000 for 
overhead equipment and cars for the 
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trackless trolley line and $76,000 for 
the double-deck buses for that line. 

Tygarts Valley Traction Company, 
Grafton, W. Va., during the year just 
ended purchased two additional safety 
cars. 

lllinois Power & Light Company, 
Chicago, Ill., recently purchased for 
one of the interurban lines of the llli­
noi_s Traction System seventeen light­
we1g~t double-truck cars weighing ap­
proximately 36,000 lb. equipped, each 
with a seating capacity of fifty-two 
p~rsons. The cars are to be equipped 
with four motors, type GE-265, form 
4, _35 hp., prepared for 4½-in. axle, 
26-m. wheels and K-35 single-end con­
trol with DB-981 line breaker. The 
new cars will re!)lace very heavy cars 
equipped with GE-73 motors. Thes~ 
!Ilotors and control will be incorporated 
m old passenger cars rebuilt for loco­
motive service. 

Chicago, North Shore & Milwaukee 
Rai1r?ad, Highwood, Ill., has ordered 
ten smgle-deck coaches from the Yel­
lo~ Coach Manufacturing Company, 
Chicago. 

. Springfield Street Railway, Spring­
field, l\lass., will shortly purchase four 
additional buses in anticipation of the 
independent jitneys being banned May 1. 
The new buses will be of from twenty­
five to thirty-passenger capacity. 

Boston Elernted Railway will spend 
$10,000,000 for rolling stock if sugges­
tions of trustees receive legislative 
sanction. 

General Electric Company, Schenec­
tady, N. Y., recently received orders 
from the Detroit United Railway, De­
troit, Mich., for motors and control to 
be used on a standardized medium­
weight type of car which it was re­
cently decided to adopt. These cars, 
ten of which have been purchased, will 
be operated on four major divisions. 
The new cars are 56 ft. long, seat 
fifty-four persons and weigh about 
64,000 lb . . each, fully equipped. Each 
car will be equipped with four GE-
275-E, 600-volt, 60-hp., tapped-field 
motors and PC-5 single-end control. A 
Universal equipment will be used, 
geared for about 48 m.p.h., on 600 volts, 
thus allowing an economical applica­
tion to limited, express and local serv­
ice on all four divisions. 

British Columbia Electric Railway, 
Vancouver, B. C., through the British 
Columbia Rapid Transit Company, its 
subsidiary, has placed ·orders for five 
Fageol buses and one White bus. The 
six buses will be ready for service on 
May 1. They will cost $12,400 each. 
The new buses will seat twenty-two 
passengers and have a baggage com­
partment. 

Pittsburgh Railways, Pittsburgh, Pa., 
will place within a day or two an order 
for 140 standard center entrance city 
cars. It is reported that the company 
will shortly place another order for 
forty-three one-man, two-man single­
entrance cars, forty-five one-man, two­
man double-entrance cars and fifteen 
interurban cars, making 103 cars in all. 
These orders are part of the general 
rehabilitation plan mentioned in the 
ELECTRIC RAILWAY JOURNAL, issue of 
Feb. 2. 

Track and Line 

New Brunswick Power Company, St. 
John, N. B., has under consideration the 
construction of an extension to the elec­
tric railway operated since the acquisi­
tion of the lines of the St. John Street 
Railway. It has been proposed that 
a line be built to Millidgeville. 

Pacific Electric Railway, Los Angeles, 
Cal., has been ordered to lower its 
tracks to specific grade level on Ameri­
can Avenue between Anaheim Street 
and North Long Beach. The company 
must eliminate curbs and pave the ave­
nue full width from curb to curb. 

Tygarts Valley Traction Company, 
Grafton, W. Va., during 1923 relaid its 
track on Main Street and Walnut Street 
with steel ties, new joints and bonds, 
in a concrete base. The company also 
replaced the old wooden structure under 
the Dorsey Street Bridge, over the 
Baltimore & Ohio tracks, with a sub­
stantial steel structure. 

,visconsin Traction, Light, Heat & 
Power Company, Appleton, Wis., will 
make track and roadbed improvements 
on Third Street in Menasha, Wis., in 
connection with the proposed plan of 
the city to pave this section of the city 
as soon as weather conditions permit. 

Trade Notes 

Chester F. Gailor, New York, N. Y., 
announces that he is no longer con­
nected with the Rail Welding & Bond­
ing Company, but that he will continu·e 
to handle reliab)e and practical welding, 
grinding and bonding machines and ac­
cessories, as well as general track tools 
and equipments produced by the Rail­
way Track-Work Company, the Lite­
weld Company, the Witherow Steel 
Company, General Grinding Wheel Cor­
poration, Stackpole Carbon Company 
and welding rod and joint plate 
concerns. 

Hardwood Manufacturers' Institute, 
Chicago, Ill., will hold its second annual 
convention at the Seelbach Hotel, 
Louisville, Ky., May 8 and 9. Special 
attention is being given to the develop­
ment of an attractive program dealing 
with subjects of mutual interest to all 
branches of the industry. A most cor­
dial invitation is extended to other­
manufacturers as well as to the con­
sumers and distributors of hardwoods. 

S. B. Thayer Son & Company, Wash­
ington, D. C., will move their office on 
March 1 to suite 308-316 Bond Building, 
Washington, D. C. The change is 
necessary because of the necessity for 
more office space than is available in 
the Munsey Building. The company 
has been established more than eighty 
years and is equipped for work in con­
nection with engineering, organization, 
hydro-electrics, industrial development,. 
railroad construction, short railroads or 
extensions to develop a resource or in­
dustry, and the arrangement of bond 
issues upon sound operating properties. 

Ohmer Fare Register Company, Day­
ton, Ohio, recently announced the ap­

. pointment of J. F. Ohmer, Jr., as third 
vice-president. 
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MOST POWERFUL 
Peacock Brakes have three times the braking power 
of ordinary equipment. 

FAST 
Peacock Staffiess Brakes are rapid and effective. They 
stop the cars in the shortest time. 

GREAT CAP A CITY 
There is enough room in the big housing to take up almost 
unlimited amounts of chain. Worn brake shoes or slack 
rigging cannot pre,·ent holding because this brake over-
comes all slack. 

I:: 
I~ 

SAVES SP ACE AND WEIGHT 
Peacock Staffiess Brakes weigh only 72 lbs. and take up 
minimum platform space. _ .. 

I:, 

LEAST MAINTENANCE 
Peacock Brakes usually outlive the car. Graphite Bronze 
Bushings eliminate periodic oiling. 

National Brake Company, Inc. 
890 Ellicott Square, Buffalo, N. Y. 

Can'ada:-Lyman Tube & Supply Co., Ltd., Montreal 
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§or~f j~acon &- 'Wa\'iS 
~ncor.porat~~ 

J£ngine¢rs 
1111 Broadway, N•w York 

PHIi.ADELPHIA CIDCAGO SAN FRANCISCO 

STONE & WEBSTER 
· Incorporated 

EXAMINATIONS REPORTS APPRAISALS 
ON 

INDUSTRIAL AND PUBLIC SERVICE PROPERTIES 

NEW YORK BOSTON CHICAGO 

I 

SANDERSON & PORTER 
ENGINEERS 

REPORTS, DESIGNS, CONSTRUCTION, MANAGEMENT 
HYDRO-ELECTRIC DEVELOPME.NTS 

RAILWAY, LIGHT and POWER PROPERTIES 
CHICAGO NEW YORK SAN FRANCISCO 

~ ARNOLD COMPANY 
ENGINEERS- CONSTRUCTORS 

E'LECTRICAL-CIVI L-M ECHANICAL 
105 South La Salle Street 

CHICAGO 

ALBERTS. RICHEY 
ELECTRIC RAILWAY ENGINEER 

WORCESTER, MASSACHUSETTS 

IISPORT--APPRAIIIALS-IIATll:S-OPERATION-SIIRVICII 

JAMES E. ALLISON & CO. 
Consulting Engineers 

Specializing in Utility Rate Cases and 
Reports to Bankers and Investors 

1017 Olive St., St. Louis, Mo. 

STEVENS & · WOOD, INC. 
Design and Con!truction of Power Stations 
Railroad Electrification, Industrial Plant! 

REPORTS AND APPRAISALS 
Manaa,ment and Financing of Utillli•• and /nduatrlau 

Youngstown New York 

HEMPHILL & WELLS 
CONSULTING ENGINEERS 

Gardner F. Wells Albert W. Hemphill 
APPRAISALS 

INVESTIGATIONS COVERING 

Reorganization Management Operation Construction 
43 Cedar Street, New York City 

The J. G. White 
Engineering Corporation 

Engineers - Constructors 
Steam and Hydro-Electric Power Plants. Gas Plant,. 

Steam and Electric Railroads, Bulldinp and 
Industrial Plants. Transmission Syatems. 

43 Exchange Place New York 

JOHN A. BEELER 
Operating, Traction and Traffic lnve■tigation, 

Routing Surveya-Valuation1-0peration 
Management 

52 Vanderbilt Ave., NEW YORK 

A. L. DRUM & COMPANY 
Conaulting and Conatructin11 En11ineera 

VALUATION AND FINANCIAL REPORTS 
RATE STUDIES FOR PRESENTATION TO PUBLIC SERVICE 

COMMISSIONS . 
CONSTRUCTION AND MANAGEMENT OF 

ELECTRIC RAILWAYS 
230 South Clark Street 215 South Broad Street 

Chicago, Ill. Philadelphia, Pa. 

ENGELHARDT W .. HOLST 
Conaulting Engineer 

Appraiaala, Reports, Rates, Service lnve■tication, 
Studies on Financial and Phy1ical Rehabilitation 

Reorganization, Operation, Mana11:emeat 

683 Atlantic Ave., Boston, Mass. 

JOE R. ONG 
Consulting Transportation Engineer 

Speciolizine in Traffic Problem• and in Method, to 
Improve Service and Increase 

Efficiency ol Operation 

PIQUA, OHIO 

EDWIN WORTHAM, E.E. 
Consulting Enginur 

Valuations of Electric Railways and 
Utilities of All Kind, 

Traffic and Operatin1 Studiea 

Allison Bldg. Richmond, Va. 
Established Feb. 1913, 

WALTER JACKSON 
Consultant on Fares, Buses, Motor Trucks 

Originator of unlimited ride, transferable weekly 
pau. Campaign. handled to make it a aucceu, 

143 Crary Ave., Mt. Vernon, N. Y. 

J. ROWLAND BIBBINS 
Engineer-921 Fifteenth St., WASHINGTON, D. C. 

TRANSPORTATION 
Complete Transit Surveys and Development Pro­
grams, adapting Motor-Transport, R.R." Terminal and 
Cit:, Plana. Traffic, Service, Routine, Operation and 
Valuation. EXPERIENCE IN 20 CITIES 
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Parsons, Klapp, Brinckerhoff & Douglas 
WM. BAB.CLAY PARSONS D. Ill. BRINKERHOFF 
EUGENE KLAPP W , J. DOUGLAS 

Engineers-Constructors-Managers 
Hydro-eleetrio Railway Light and Industrial Plante 

Appraisals and Report, 
CLEVELAND NEW YORK 

11170 Danna Bid,;. 84 P ine S t . 

Transmission Line and Special Crossing 
Structures, Catenary Bridges 

WRITE FOR OUR NEW DESCRIPTIVE CATALOG 

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

KELLY, COOKE & COMPANY 
Engineers 

149 BROADWAY 424 CHESTNUT STREET 
NEW YORK PHILADELPHIA 

DAY & ZIMMERMANN. INC ®l BMGINl!l!.RS 
'D.e✓iJ/n, Con.ttruction 

R.,eporlJ', ftaluatio,u, 'Management 

NEW Y0R.K PHlLADELPHlA CHICAGO 

C. B. BUCIIANAN 
Pre1lden, 

W. H. PRICE, JR 
see•7-Tre11. 

JOHN 11', LAYNO 
Vlce-PrM!donl 

BUCHANAN & LAYNG CORPORATION 
Er,gineering and Managemer,t, Construction, 

Financial Reports, Traffic Surveys 
and Equipment Maintenance 

BALTDIORE 
8211 E4ultable Bid,;, 

Phone: 
Hanover 2142 

NEWYOBK 
49 Wall Street 

The Most Successful Men in the Electric Railway 
Industry read the 

ELECTRIC RAILWAY JOURNAL 

Every W eek 

THE P. EDWARD WISH SERVICE 
110 Church St. 
NEW YORK 

Street Railway ln,pection 
DETECTIVES 

131 State St. 
BOSTON 

When \\Tltln,; the adnrtl11u for lnformalton or 
prl<'f!s , a mentlo" or the Electrlo RallwaJ' 

l'>urnal w uld be appreclatNI. 

Put STEINMETZ in 
Your Library-

T HE nine volumes which D r. Steinmetz has contributed 
on 1he subject of electrical engineering are now available 

in a handsome specially bound set. To those who know what 
these great books have meant in the development of electrical 
engineering theory and practice-this announcement needs 
no el aboration. The Steinmetz books l:ave been called the 
foun dation of electrical practice. T heir recognition is world­
wide. In Europe, Japan, South America-in every corner 
of the globe-they are accepted standards and guides. 
Have thi s handsome set w,th its fu ll treatment of the theory 
and special problems of electrica l engineering at your com· 
mand. The hand book and the practical t reatise may give 
you the simple fact you need-but Steinmetz gives you the 
theory and its app lication-:he rea l solution of the problem. 

See these books for 10 days FREE 
You can examine the 
S T E I N M E TZ ELEC­
TRICA '.L ENGINEER ­
I NG LIBRARY for ten 
days free . Sim ply fill 
In and mall the cou pon 
below. T h is will not 
obligate you to pur­
chase. You merely agree 
to ret urn the book s, 
postpaid. in ten class. 
or to rem it $4.00 In 
ten days and $4.00 per 
month for eigh t months. 
Take this opportunity 
to see Jor yourself wh at 
these books are and 
bow useful they coulcl 
be to you. Remember 
tha t they are t he latest 
revisions or the Stein­
metz books in a band• . 
some specially bound 
library edition st a p r ice 
a little less than th e 
regula r editions o f t be 
books. I McGRAW=HILL I 
1;111 :£ii® 11 ~M 1 ,., ~B•X•l a,,: 
:\l cGra w-Hlll Book Co., I nc., 3,0 ~.-enlh Annue, ;sew York, r 
s~Y}iJ{,,ie~iE~i1¥cftrrJJ1

1N'~Ji1ii"J~i'iA0ii'{-".'1n1a t!~~e
1
~ • . 

return the books, post paicl, tn 10 days or to r<'mll !--l .00 in 10 day.; 
and S-l.00 per mont h fo r eigh t m on th •. 

Name ••.•.... . .. . ............••..•••...•.... , ............ . 

Address ............•.........••....••••.••.•••...•....•.. 

Official Position ........ . .....••... . .. , .. , ...• , , , , , . , .... , , . 

Name ol Company .......•...... , •...••.....•••.••....•.•••. 

Subscriber to Electric R ailway Journal? .... ,.,,, , Mcm. A.1.E E. ! 

( Books sent on approval to retail pur~ha,ers in U. S . and C mada 
onyl.) E . R. J . 3 -1-24 

~---------------------------------------~ 
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Don't Spend a Dollar on Your Track (oro~~w) 

Until you get "INDIANAPOLIS" 

Prices for Comparison 

"Indianapolis" Economy Products Cost Less 
Guaranteed to Save Their Entire Cost 

Thro Design, Quality, Price 
and Service 

Solid Manganese Crossings Welded Rail Joints 
also Frogs, Mates, and Tongue­
Switches. 
( 15 years of specializing has produced 
a product UNEXCELLED, and LOW­
EST in COST, quality considered) 

(A COMBINATION OF EVERY ES­
SENTIAL FACTOR in Rail Joining 
and Bonding) 

Electric Welders 
Thoroly EFFICIENT 
(Economical and never out of COM­
MISSION) 

Welding Steel Electrodes 
Absolutely Dependable 

Electric Welding Supplies 
Hoods, Lenses, Carbons, Etc. 

"INDIANAPOLIS" 
Is Saving Electric Railways Millions of Dollars An~ually 

The Indianapolis Switch & Frog Co. 
SPRINGFIELD, OHIO 

Lo• Angelea, San Francisca Kansas City Ba.ton 
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McGRAW 
ELECTRIC RAILWAY DIRECTORY 

Leading Features 
I-Complete li&t of every recorded 

electric railway company in 
the United States, Canada, 
Mexico, and the West Indies. 

2-List and addresses of officials, 
superintendents, department 
heads and purchasing a.gents, 
corrected to date of issue, 

3-Addresses of repair shops. 

4--Addresses of power plants and 
list of equipment. 

5-Lists of sub-station equipment. 

6-Transmission and ,trolley voltage. 

7-Whether doing a light and power 
business. 

8-Mileage of track. · 

9-Number and kinds of cars used. 

JO-Number of motor buses used. 

I I-Amusement p a r ks owned or 
reached. 

12-Rates of fare. 

New 
lEdition 

All the facts-all the figures 
-all the names! 

IN FACT all the information you need if 
you're doing business, or contemplating 

business with this billion dollar transportation 
industry. A complete survey of the field, 
made through direct contact with-every elec­
tric railway company in the United States, 
Canada, Mexico, and the \Vest Indies. 

It is estimated that $262,000,000 will be ex­
pended for electric railway equipment in 1924. 
To sales organizations, equipment manufac­
turers, engineers, and others interested in this 
huge industry, the :McGraw Electri~ Railway 
Directory is invaluable. .. 

·····. .. 
Published anm~ally 

.. .. .. .. .. . . .. .. .. .. .. .. . . .. Price-$7 .50 
Order now .. .. .. .. .. .. 

Dirtttory 
l)eopartmtnt, 

ElN'lric Railway 
.JoumaJ .. .. .. .. .. lOt h Ave. and 

36th SI., 
:-Oew York, N. Y . .... .. . . Gen tlemen: - Wlll you 

pleaso send me:-.. .. .. .. .. .. .. .. .. .. .. 
.... .. copies of New McGraw 
Electric Ratlway Directory, 

or .. . . .. .. .. 
. ••... further Information about the 
McGraw Electric Railway Directory. 

(Check one) .. .. .. .. . . .. .. .. . . .. Street ........ , ••.......••..•••••.••....•••• .. 
... •• pity •.••••..•...•••.....••••.••. Star..e ..•..•••... .. .. ... 
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There isn' t a car in sight! 
Why? 

Lead 

They are in the car barns, for repairs. 
What sent them there? 
Bad track conditions. 



March 1, 1924 ELECTRIC 'RAILWAY JOURNAL 

T HEY have to-because the cars using such tracks 
are constantly in need of repair. The only way to over­

come this costly condition is to build efficient track-that 
is to say-RESILIENT track. 

Resilient track, built with Dayton Resilient Ties imbedded 
in concrete, absorbs the shock on rolling stock and reduces 
upkeep to a minimum. The resilient feature of the Dayton 
Tie also prevents the shock of traffic from reaching the 
concrete foundation. In other words, the Dayton Resilient 
Tie saves both the rolling stock and the track. 

Get all the facts aboi,t Dayton Resilient Ties. 

The Dayton 
Mechanical Tie Co. 

707 Commercial Building, Dayton, Ohio 
Canodian Representative: 

Lyman Tube and Supply Co., Ltd., Montreal, Quebec 

Cushions the Shock 
On Rolling Stock 

33 . 
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4P 
~ solid,substantia1 
~--T~haracter f 

COLUER SERVICE 
has placed it high 
among those per.­
manent organizations 
recognized as 
National Institutions 

March 1, 1924 
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Cambria Car Wheels and Axles 
for Electri~ Railway Service 

Rolled Steel Wheels and Axles for elec­
tric railway service have long been 
manufactured at the Cambria Works of 
Bethlehem Steel- Company and are well­
known throughout the field for their 
uniformity of material and superior 
workmanship. 

From the raw materials entering into 
the production of pig iron, through the 
various stages of steel manufacture, great 
care is taken in the selection of proper 
grades of material, and with the use of 

modern equipment, axles and wheels 
undergo exceptional refinement in struc-
ture. -

Bethlehem manufactures many other 
products for the electric railway field. 
A partial list includes rails, trackwork, 
splice bars, bolts, spikes, tie plates, tie 
rods, and pole line materia .. 

Use Bethlehem Selflor:k Bolt& on all Electric 
Railway Equipment where you require bolts 
with tight nuts - nuts thot will stav where 
they are placed. 

BETHLEHEM STEEL COMPANY, General Offices: BETHLEHEM, PA. 

.'Jew York 
Buffalo 

Boston 
Cleveland 

Philadelphia 
Detroit 

Solu Offices: 

Baltimore 
Cincinnati 

Waohington Atlanta Pittabur1h 
Chlca!l'o St. l.oula San Franclaco 

Bethlehem Steel Export Corporotion, 25 Broodway, New York City, Sole £.xportu of our Cammerciol Product• 

ETHLE 
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CONSOLIDATED 
Electric Car Heaters 

· Thermostatic 
Control 

Single and double coil cross seat, 
truss plank, and panel type heaters 
for railway service. Consolidated 
Heaters with Consolidated Ther­
mostatic Control a combination 
which means efficient operation 
and economy in maintenance. 

Consolidated Car Heating Co. 
New York Albany Chicago 

March 1, 1924 
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':Jack ·em out" SIMP LEX "Jack 'em out" 

J 
A 
C 
K 
s 

Simplex Reel Jacks Have a "T" Base 
Do Yours? 

' . 

Simplex Cable Reel✓ Jacks 
Meet Every Requirement of Service, Capacity, 
Safety and Econ~my 

-.. 

No. 322-Simplex Jacks for cable pulling cannot tip over 
from an accidental side pull. They have a "T" shaped base 
rigidly braced with steel rods. 

They are designed for Reels of 36 in. to 84 in. diameter. The 
raise on the Cap is 29 in. to 43 in. ; on the Shoe from 17 in. 
to 31 in. 

The manpower available in this automatic double-acting jack 
can raise a reel 3 in. in 17 seconds by the watch. ¾-in. lifts 
per upward and downward stroke practically level the Reel 
even on uneven ground. 

Simplex Jacks No. 322 are furnished in Rights and Lefts, a 
safety feature and one that saves time and the money it 
represents. 

Distributed by 

Wes,ern Electric Company 
Offices in 47 Cities 

Manufactured by 

Templeton~Kenly & Co., Limited 
Established 1899 Sole Manufacturers 

Chicago Ill. U.S.A. 

J 
A 
C 
K 
s 



R .1 ays have Electric a1 w 

$262,000,000 
to spend 

· uipment 
for eq d aterials . es an m tools, dev1c_ 1924 
during 
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:.. Extens1 

Track Greate 
force 

'frack our . RailwaY Rebuilt w 
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Passenger Cars_ Arran 

Outlook for Railway Financing Better 

. h. s l ·...---·vers ~P Recei . 192:1-
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D rmg , . ai\ed u . from · 
Companies F Emergm\ 000 F 
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rdered 
Year Since 19 

n or Two--Man Opera tio 
w Cars for · • 

in Thirteen years 
. ton Rec italizat10n Lowes 

k Involved and Cap. Lifting 1 "" 
r Foreclosure ls Thirty-;ne, 
ecurities Involved-N_et 

Sixty-three Comp 

1924-A great year for Electric railways 

It's a market th:at needs equipment-machinery-track­
work-line material-shop supplies; more than 4,000 
commodities in greater quantities than ever before. 

Electric railway men will look for the latest methods, tools 
and practice in maintenance work in the 

Annual Maintenance Number 
(dated March 22, 1924) 

Send your reserv.ition for lldequa~e representatio:i n'lw. Wi still hav 
time to prepare effective advertising copy. 

ELECTR:C RAILWAY JOURNAL, Tenth Ave. at 36th St., New York City 
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The 
McARTHUR 

TURNBUCKLE 
Better 

and Boyerized 

Requires only a small 
hand wrench to get a 
grip that "stays put." 
One full tooth exposed at 
the end on each sect ion 
acts as a cutter in remov­
ing ice or caked mud. 

ELECT R IC RAILWAY JOURNAL March 1, 1924 

''Like water 
Off a duck's back!'' 

All the jarring and grinding of sudden stops 
- the hardest knocks of brake service on city 
cars! 

They make no more impression on the glass­
hard, armor-plate , surface of BOYER­
IZED parts than water does on a duck's 
back. Again we say that Boyerized parts 
outlast ordinary case-hardened steel three 
to four times - and we mean just that, 
they do I The cost, though, is only slightly 
higher. Think it over! 

Buy from this list 
of long life parts 

THEY'RE BO YERIZED 
~ra ke P ins 
Bra ke H angers 
Brake Lev ers 
Pedestal Gib s 
Brake Fu lcrum 
Center Bearings 
Side Bearing 
Spring Post Bushings 

Spring Posh 
Bolster and Transom 

Chafing Plates 
McArthur Turnbuckle, 
Manganese Brake Head• 
Mangane1e Truck Parh 
Bushings 
Bronze Bearings 

Let us quote on your requirements 

Bemis Car Truck Company 
Electric Railw ay Supplies 

SPRINGFIELD, MASS. 
ReprHentoti,·es: 

Economy E lect ric Devices Co .• Old Colony Bldg. , Ch icai:o. Ill. 
F. F. Bodler, 003 Monadnock Bldg., San F rancisco. Cal. 
W. F. McKenney, 64 First Street. Portland, Ore. 
J . H. Denton, 1328 Broadway, New York City, N. Y. 
A. W, Arlin, 772 Padfic Electric Bldg., Los Angele•. Cal. 
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To Keep Equipment 
in Condition 

·• 

means to repair or replace all parts· as soon . as 
there is any possibility that they may cause you 
trouble. 

The Columbia Machine Works has special facili­
ties for making repairs- extending even to the 
complete rebuilding of certain car types- while 
our standard railway parts are of the highest 
quality and can be furnished on the shortest 
notice. 

Watch this space--for reprints of the pages that 
are being constantly added to the Columbia parts 
catalog. Be sure you have the catalog itself in 
your possession. 

We are also preparing a series of special bulletins 
dealing with Columbia Bearings, Gear Cases, 
Coils, Brush Holders , Line Ears, Trolley Wheels 
and Trolley Poles. Be sure your name is on our 
list to receive this series in full. 

3313 ATLANTIC AVE., BROOKLYN 

The 
COLUMBIA 
Catalog 

N. Y. 

41 
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• service 

Capacity 
20,000aday 

25,000,000 
• • in service 

ASSOCIATION OF MANUFACTURERS 
OF CHILLED CAR WHEELS 

\847 McCormick Bldg., Chicaio 

T HE map above shows the 
location of the 50 foundries 
in the United States and 

Canada, represented by the Asso­
ciation of Manufacturers of Chilled 
Car \Vheels. 

Chicago, 4 
St, Louis, 2 
Buffalo, 4 
Plttsbur,:h. 2 
Cleveland, 2 
Amherst. N. S. 
J\Jontrral 
J\llch. City, Ind. 
Louisville 
Mt. Vrrnon. Ill. 
Ft. Wayne, Ind. 
Ill rmln11:ham 
Atlanta 
t-a,·annah 
Boston 
Dettolt 
St. Paul 
Kansa• City. Kan. 
Denver 
Tatoma 
Rocheoter. N. Y. 

Sayre, Pa. 
Berwick, Pa, 
Alhany 
Toronto 
1'tlv Glasi:-ow, N. S. 
J\lacllson. Ill. 
Jfnntingtnn, W. Va. 
Wilmln11:ton, Del. 
Houston, Tex. 
Hannibal, Mo. 
Reading, Pa. 
Baltimore 
Richmond, Va. 
:n. Wllllamo. Ont. 
St. Thomas 
Hamilton 
Ramapn. N. Y. 
J\larshall, Tex. 
l.oa Ans:elea 
Counrll fflnff'M 
U'innipeg, ~Ian. 

American Railway Association 
Standards 

650 lh. wheel for 60,000 Capatlty Cars 
700 lb. wheel for 80.000 Capnclty Cars 
750 lb. wheel for 100,000 Capacity Cars 
'350 lb. wheel for 140,000 Capacity Cats 

The Standard Wheel 
for Stvtnty-Thru Years 
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j s 

I ~~d y 
0~it~i~:~:ro~s~~~~; I 

:_!==- __...,..,~ They give an arrestive warning at the highway = 

against the approach of your interurban trains 
I by loud ringing bell and flashing red lights. 
- Before he reaches the crossing they gi.ve the 
i motorman a special indication that he has 

i=:_:========- started the bell ringing. :Made also with swinging wig-wag. Operated entirely from 
trolley power, and at the highest possible car 
speeds. Their cost is but little-and by their 

!====_ ~~si!~~~;l~~~~~o~~ey save damage suits and 

One of tire 13 Naclrod Crossin9 Si9nals on 
tire line of tlu Interstate Public Service 
Company, Indianapolis, Indiana. 

Install N achod Highway Crossing Signals 
and sleep sounder o'nights. Get your copy of 
Catalog 720 telling all about them. 

Remember N achod Spells Safety_! 

Nachod Signal Company, Inc. 
4777 Louisville Ave., Louisville, Ky. 

Also manufacturers of Block Signals, Automatic Headway 
Recorders. 

S111n111111111111111111111n111111111111111111n111111111m111111m1111111111111111111111111m11111111t111111111111111111111111111111111111111111111111111111t1111111111111111111111111111111t111111111111111111111111111111111111111111111tlllHIIIIHIIIIIIIIIIIIIIHIIIIIIIIIIIIHIIIIIIIIIHIIIIIIIIHllllllllllltllllllllllHllltlll~ 

BRAZED 
BONDS 

ARC WELD 
BONDS 

-... 

Conserve your power 
A poor track return permits your electric 
power to heat up rail joints. There is a large 
monetary loss due directly to the power so 
wasted and a larger loss due to the insuffici­
ency of the remaining power to properly propel 
rour cars--evident in slower schedules and 
higher operating costs. 

Plan now to bring your track return to maxi­
mum efficiency, and as you plan bear in mind 
that ERICO Brazed or Arc Weld Rail Bonds 
excel in permanent conductivity and low cost 
of installation. The application of ERICO 

. bonds is a paying investment. Let us demon­
strate. 

Write today ta 

THE ELECTRIC RAILWAY IMPROVEMENT CO. 
Main Office and Works: 2070 East 61st Place, Cleveland, Ohio 

Type AT-F 
Arc Weld Bond 
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Who 
made 
the 

first 
successful 

moulded insulation for Line Material? It 
was Anderson. 

And the same type of insulation that has 
stood the test for over thirty years is used 
to make these 

Feed-Wire Insulators 
Of Aetna throughout, they are designed to 
withstand the severest climatic conditions 
and the hardest usage-to help you keep 
down maintenance costs. 

Feeder wire, in the type of insulator shown, 
may be tied either to the top or side. 

Spl~t Spool Insulators 
Also of Aetna insulation. Used for hold­
ing cable where pins cannot be used or for 
supporting wire or cable of any kind. 

Made in fourteen different sizes of hole 
trom 13/32-in. to 2¾-in. 

Anderson Feeder Wire and Split Spool 
Insulators will give you the greatest meas­
ure of dependability and service. 

Write for price•. 

Albert & J. M. Anderson Mfg. Co. 
289-305 A Street, Boston, Mass. 

Offices: 
New York. 136 Broadway 
Philadelphia. Broad and Chestnut Sta. 
Chicago. 105 So. Dearborn Street. 
London. 12 Moor Lane. E. C. 2. 

C RS 
Type ''C'' 

Engineers Valves 
1for A ir Brakes 

This engineer's valve has been adopted by 
many important railways as STANDARD, 
regardless of the other equipment used. 
Several years of commercial application has 

-demonstrated type "C" Engineer's Valve to 
be superior in every respect. A few im­
portant features are graduated application 
positively secured at service point--quick 
emergency point-gr~duated release, if de­
sired-very quick release at full release 
point-no ground joints--simple design­
valve can be completely dismantled and re­
assembled in two minutes by removing 
only two nuts-etc., etc. 

500,000 service applications and releases at 
90 lbs. pressure show no wear on the parts. 

Send for Bulletin No. 1103A. 
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TAYLOR-WHARTON IRON & STEEL CO. 

In Eight Years and Nine Months 
Nearly Three Million Double-truck 

Cars Passed Over This Tisco 
Manganese Steel Centre Frog 

The marvelous wear-resisting qualities of Tisco Manganese Steel 
Centre Frogs are well demonstrated in this type "K.C.," over 
which passed 2,86S,000 double-truck cars in eight years and nine 
months. The unusual serviceability of Tisco Manganese steel 
trackwork has been a big factor in keeping down maintenance costs. 
Our engineering staff, working with the foremost railway engineers, bas 
developed various types of trackwork unsurpassed for long service. 
/Ve would be glad {o recommend the type most suitable for your purposes. 

Wm. Wharton Jr. & Co., Inc. 
Easton, Pa. 

Taylor-Wharton Iron & Steel Co. Wm. Wharton Jr. & Co. Tioga Steel & Iron Co. Phila. Roll & Machine Co. 
Plant at Illgh Bridge, N. J. Plant o.t :Philadelphia., Pa. 
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- "We are satisfied 

The THERMIT 
INSERT RAIL WELD 

PITTSBURGH CHICAGO BOSTON 

that this is the only 
commercially practic­
able method of 
eliminating the joint'' 

~an Antonio Public Service Co. 

A clear cut opinion of the Thermit Insert Rail Weld, 
based, not on a hasty decision, nor on isolated experi­
ments, but on practical experience with Thermit welds 
dating from 1913. Incidentally, the first welds made 
on this property are still in good condition today. 

And such a record is by no means unusual. The 
Thermit Insert Rail \Veld has long passed the experi­
mental stage. It eliminates the rail joint entirely, 
with all attendant bonding, bolts, and fisbplates. Elec­
trical conductivity is fully equal to that of the unbroken 
rail; while if anything the joint is merchanically 
stronger. Add to this the fact that Thermit Welds 
cost little, if any, more than less permanent methods. 

Let us dlacuu Thermlt Weldinl' aa applicable to your 
trackwork. An exhaustive new booklet No. 1532, on 
Thermlt Rail Welding, will be sent on requeat. Write for 
It now. 

S. SAN FRANCISCO TORONTO 
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ROME Magnet Wire 
Uniform Quality 

Of all Magnet Wire 
requirements, uni­
form quality is the 
most important­
Rome experience, 
manufacturing pro­
cesses, and final in­
spection assure it. 

This uniformity 
exists throughout 
the various gauges, 

styles and cover­
ings. There are no joints 
or splices to cause high 
spots or give trouble. 

Rome Magnet Wire 
uniformity is proved· by 
the way it works on the 
job, on both new and 
repair work, in applica­
tion and in service. 

ROME 
Magnet Wire 

Supplied in all B. ~ S. 
gauges; round in single 
and double cotton or silk 
covered, enamel covered, 
enamel and silk or cotton 
covered; square in double 
cotton covered; rectangu­
lar in enamel or single or 
double cotton covered. 
All of uniform quality and 
on hand for prompt ship­
ment. 

Write Dept. B 2 

ROME WIRE COMPANY 
Mills and Executioe Office: 

ROME,N. Y. 
Atlantic Mills 

STAMFORD, CONN. 
Diamond Mills 

BUFFALO, N, Y. 
,DISTRICT SALES OFFICES: 

NEW YORK DETROIT 
50 Church Street 25 Parsons St. 

CHICAGO 
14 E. Jackson Blvd. 

BOSTON 
Little Building 

LOS ANGELES 
J, G, Pomeroy 

336 Azusa St. 

!APE, CLOTH, PAPER.MICA,VA~ISH, TWINE. ITC. 

The total cost of insulation for a 
motor is so small that price differ­
ence is of little consideration when 
quality is the desideratum. Untimely 
breakdown can be more frequently 
ascribed to poor insulation than to 
careless workmanship. Tested ma­
terials guarantee durability. 

MITCHELL- RAND "-h-1/~" 
The insulating materials that we 
sell as factory representatives, at no 
advance over mill prices, must first 
pass the same tests for efficiency and 
durability that we apply to the prod­
ucts of our own make. 

This handbook contains 160 pages 
of helpful infor!]lation. Among the 
data presented are: Insulating 
Compounds and Waxes; Common 
and Approved Test Methods; Die­
lectric Strength of Varnished and 
Other Materials; Insulating Var­
nishes and How to Use Them; etc., 
etc. Sent free of charge. 

Mitchell-Rand Mfg. Co. 
18 Vesey St., New York, N. Y. 
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DIXON'S Silica-Graphite PAINT 
is immune from attacks by acids, alkalies, gases and fumes. 
Impervious to water and not affected by heat or cold. 
It dries into a smooth elastic surface and lasts for long 
periods of time because of the pigment, flake silica-graphite 
and the vehicle, pure boiled linseed oil. 

Dixon'~ is a paint in which the flake graphite and silica are 
naturally and not artificially combined, and this feature is 
essentia I to long life, efficient surface protection, elasticity 
and resistance to dampness. 

Write for Booklet No . 180B. 

JOSEPH DIXON CRUCIBLE COMPANY 
Jersey City, New Jersey 

E st ablish ed 1827 

SI LICA-GRAPHIT£ 

PAIN•T -... _L 
RED COLOR 

Our H. B. Life Guard 

Has Met the Test and 
Made Good! 

Get the H. B. Guard with a real record of efficiency 
by writing this definite wording in your specifications-

"H. B. Life Guards 
To Be Manufactured By 

The Consolidated Car Fender Company" 

WENDELL & MAC DUFFIE COMP ANY 
General Salea Agents 

110 East 42nd St., New York, N. Y. 

47 
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Baldwin Electric Motor T ru'cks • 
Ill Japan 

The illustration shows a car 

in the city service equipped 

with Baldwin Class "L" 

Electric Motor Trucks. 

Where twc;>-motor equip­

ment is used, this truck is 

very satisfactory. The 

motors are outside hung, 

thus permitting of a short 

wheel base. 

Cars equipped with these trucks may be readily repaired in railway shops. 
Among the features of this truck are simplicity in construc­
tion , economy in current used and low cost of maintenance. 

Speed 1'n construction and dcliL1cry is a feature of Baldwin Service. 

THE BALDWIN LOCOMOTIVE WORKS 
PHILADELPHIA, U. S. A. 

JI ore 1\T e'i.c Cars 

from t/,e 

PERLEY A. THOMAS 
CAR WORKS 
High Point, N. C. 

Cable Address, "Baldwin, Philadelphia" 

These new cars are now being put into 
service by the New Orleans Public Service, 
Inc. 
The features of Pe..rley A. Thomas cars­
namely superior grade of materials, careful 
workmanship, attention to detail, prompt­
ness of delivery, and fair prices,-these are 
reasons why so many new cars are being 
ordered here. 

"We satisfy"-try us! 

\... 

,__ ______________ , 
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More and more companies want-
UNIVERSAL SAFETY CARS 

Of course 
they are 
"QUALITY" 
CARS 

Its high capacity (54 seats)-light weight (15 tons) 
-and one- or two-man operating arrangements have 
made it the outstanding recent advance in electric 
railway car design. Instant popularity has been its 
achievement. Can you use such a car? 

Write for specifications 

St. Lo\J is Car Company 
· St. LA'-liS, Mo. 
~ThA llirtf..pl~cs ~l"-tAe Sal't!'!J C.ar • 

49 

lri==================~R.==========H.==================~ 
TAYLOR RED'UCED HEIGH'I' TRUCK 

s. WITH A. 
TAYLOR STRAIGHT ACTION BRAKE 

SMOOTH RIDING 
LOW MAINTENANCE COST- Absolute Safety 

Center Plate Height 22¾ in. with 26 in. Diam. Wheels 

For Modern Low Level Double Truck Cars, the Taylor R. H. Truck, equipped with Taylor S. A. Brake, 
with large diameter hard steel pins, will provide the best possible service results from every standpoint. 

TAYLOR ELECTRIC TllUCK CO., TROY, N. Y. 
SPECIFICATIONS ON REQUEST Established 1892 SEND FOR PORTFOLIO 
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SLEET CUTTING 
DEVICES 

Nuttall Sleet Wheels re­
place the standard trolley 
wheels and efficiently 
clean sleet coated wires·. 

Nuttall Sleet Scrapers hook 
over the trolley wheel~ 
be attached instantly, and 
clean the wire thoroughly. 
Don't wait for a sleet storm­
order today. 

R.D.NUTTALL COMPANY 
PITTSBURGH 8 PENNSYLVANIA 

All Weatinghouae Electric & Mfg. Co. 
Dietrlct Officf!B ore Salee Representative• 
In the United Stoteo for the Nutt11ll Elec­
tric Reilwey and Mine Haulage Producte .. 
In Canade: Lyman Tube & Supply Co., 
Ltd., Montreal end Toronto. 

~11111111111111111111i11111111111111111u1111111111111111111111111111111111111111111111111111nu11111111111111111111111m1111111111111111111111111uum11nn~ 

5 i 

1 Brake Shoes ~ I A.E.R.A. Standards I I Diamond "S" Steel Back is the Best Type I 
I _.. .... _......... ~:~!;::: I 

SAFETY 
CAR 

D-67 for Na 
D-87 for Wi 

I 
E 
i 

I 

'=======- American Brake Shoe and Foundry Co. -= 
30 Church Street, New York _ 

332 So. Michil'&n AT••• Cbicairo Chattanooira, Tena. ~ 

~u1111111111111111u111111111111111u1111111111111u11m111111111t111111 •• t11UTIIIIIIUIUHIIIIIUIIHIIIIUIIIIIIIIIIIIIIIIIIUIIUlllllllftlllltllfffaffti 

r•n1111n111n1111rn11H1n111111111111111111111111111111111111nr111111111111111111111m1111111111111mnm111111m1111u111111111111111111111111n111111l 

= i 

~~ 
~L~ 

4_ CORRECT IT 

USE LE CARBONE CARBON BRUSHES 

COST MORE PER BRUSH 
COST LESS PER CAR MILE 

W. J. Jeandron 
345 Madison Avenue, New York 

Pittsburgh Office: 634 Wabash Bldg. 
Chicago Office: 1657 Monadnock Block 

San Francisco Office: 525 Market Street 

I 
I 
E 
i 

I 
I 
I 
I = 
~ 
i 

i = Canadian Dlstribu;j'~;r!;,>;°!.~d ~'::nfo Suppli-- Co., Lt4., I 

!11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m111111111111111m111111111111111111uttt1J 
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ELRECO TUBULAR POLES 

COMBINE 

Lowest Cost 
Least Maintenance 

Lightest Weight 
Greatest Adaptability 

Catalor complete with enrineerinr data sent on requeat. 

ELECTRIC RAILWAY EQUIPMENT CO. 
CINCINNATI, OHIO 

= NewYork City, 30 Chureh Street = 
~UHIIIIIIIIIIIIIIIUlllllllllllllllllllllllllllllllllllllllll'IUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIUI~ 

~n11111111111111111111111111nm11111111111111111111111111111111n::1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

; !:;~!~.!~~:.RA~~~;;~ I 
Ber. u. 11. Pat. omce 

locaodeacent Lamp Cord 

TROLLEY WIRE 
WEATHERPROOF WIRE 

AND CABLE 
PAPER INSULATED 

UNDERGROUND CABLE 
MAGNET WIRE 

AMERICAN ELECTRICAL WORKS 
PHILLIPSDALE, R. I. 

Bolton, 1T S Fedenl: Chico 10. l U W. Adam■: 
!: Clnclon1U, TncUoo Bids.: New York, lU B. 42nd St. !: 

i,11111111111111111111111111111111111111111111111111111111111111111nnmu11111111111111111111111111111111111111111111111111111111111m1111111111111111111111111i 

~IIIIHIUlllllllllllllllllllllllllllhlllllllllllllllllllllhllllllllUIIIIIIIIITIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUllllllllllllllllllllnlllllllllllllllllllllllln~ 

i Shaw Lightning Arresters i 
I Standard in the Electric lndu11lrlu I 
s for 35 yeara § 

I Henry M. Shaw i 
~ 150 Coit St., lrv,·ngton, Newark, N. J. § 
i111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u111111111111111~ r-... -.... ·-c'i;;~;;~ .......... -......... -.... -.... -... -1 
I ,Automatic Signals I 
I Charles N. Wood Co., Boston·1 I 
E ;;; 
;i111111mmm1111111111111111111111111111111111m111111111n1111111111111111111u11111111n111111111111111111111111111111111m11m11mumn11111111mn1i= 

:,11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111c: 

i, A , D 
IRE 

ANACONDA COPPER \. THE AMERICAN 
MINING COMPANY BRASS COMPANY 

r,., . w:1v n,,ilrlinP. Chic'a~o. Ill. Gt"n~r,I ORir-l"1H W:irrrlurrv. r ... ,. .. 
i1111111111111111l11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 11111111111111111111111111111111111~ 

;io111e1111.1111111111111111111111111111111111111111111111111uu11111111111111111111111111111111111m111111111111111111111u111111111111111111111111111111111111K'..: 

I u. s. ELECTRIC I 
~ AUTOMATIC SIGNAL ~ .. = i for single track block signal protection I 
j United States Electric Signal Co. ~ 
= = I West Newton, Ma11. ii 
:;,,ntttt11ttn1111111n1nm111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111nmi 

!!,IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIPIIUlllllllllllllllllllllllllllllllllllllllllll!llllllllllllllllllllllllllllllllllllnfllnlfnn111111111i:s 

The Baker 
Wood Preserving Company 

CREOSOTERS 
2 Washington Court House, Ohio 5 I ~===~ i 

.I 

Cross Ties 

Lumber 

Brid·ge Timbers 

Posts 

Piling 

Treated and Untreated 

i Tf' e so! icit your inquiries 

I 
~ = 
§ Creosoting Plant located 
~- Washington Court House, Ohio 
~ On-Penna. R.R., B. & 0. R.R., D. T. & I. R.R. = 

~ Operating Mill, in Southern Obio i 
~ ~ 
~11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n11111111111111111u1111111111i 

'llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllfl,! 

I ~ nsa a ~ . c • . I 
~ 'T .. ad~ '1:nk § 
:1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m111n1. 

~~SiAN'DARD=lij 
§ WIRES, CABLES AND CABLE ACCBSSORIBS § 
§ Manufactured bp STANDARD UNDERGROUND CABLE CO. § 
5 Boston, New York. Pblladelphla, W11bloa;loo, PIU■bursb. Chleaso, Dttn,I&, = 
5_ St. Lout,. San Fr1ncllco ~ 
i511111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111ur 

i"""'"'"'""''"'~~·~;~"'~;:u,, .. ~,~;·;~·;~;·i~;"'"'""'""'"'"'rl 
§ Ramapo Automatlc~COR Tee Rall -
§ Retum Switch 'Im A r,oR. · Special Work. ~ 
: Stand• . ~~MAIi• • -- !! 
§ for PH■ln,:- - Manrane■- Iii 
~ Sldln,:-■ Con■tructlon § 

§ GENERAL OFFICES, HILLBURN, NEW YORK i 
§ Chi~ New "f'.ork SDJ)l!rior, Wls. Nlalva J'alla._N. T. , 5 § Canadian RalllAl)O Iron W•rb, Lt.d., Ntacara Falla, Ont. j 
~n11nn1111mnnn111111W1n .. ,, •• HIUHIIIUDIINIHfflnllllllttllfffltnnmfflllllPllffllfflllftm111tmttt11nn1n1mnn111111111111111RAIIR 
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■1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m11111111111111111111111111111111111111n1111111u 111 .... 

I ~.;;=====;;;;;=;;;;;;:=;;;;;;;;;;;;;;;;:::::~=;;;;;;;;;;;;; •••• ;, I 
~ .--.... ,.._,_ ~ 
E E 

r_ .... _."_ .. _ .. ,_ .. H_,_,._ .... _ .. _,,_ .. , ___ l 
I ~!:=~,, I 

I Special Track Equipment and Layouts I ; 
= of all kinds = I 

~~e~~~~~ I 
i 

i=! THE BUDA COMPANY !== · 

Harvey (~i~=;,) Illinois 
lllHHIIIIIIUAIIIIIIIIUIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHlllllllllllllllllllllllllllllllllli 

IHlllllllllllllnllllllllllllUlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllflllllllllllllllllllllllllllllllllta 

§ 

CROWN 
UNITED STATES 
TWIN TERMINAL 
SOLDER 
TRIPLEX 

5 e 

High-Grade Track I 
Work !i -

§ 

i IM::~;1E:JI?;~~ I 
Arc Weld and Flame We.Id 

i=_ New YorkHSWib ·ktch &NCJrossing Co. I_ 
o o en, . . ~ 

2 = 
r.1111111111111111111111111111111111111111111111111111111111111111111111111111111,111,1111111111111111111111,111111111111111111111,111111111111111111,11111111111111a 

:ummmm11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 •·· 

DUNDEE "A" AND "B" FRICTION TAPES 
are 

Okonite 
Products 

'Nuff Said! 
FRICTION TAPE 

~~"=-:.J 

Write for Samples and Clrculare 

THE 0KONITE Co., Passaic, N. J. 
Incorporated 188"1 

Selea 0/11cet: Nw, Yor-Alla,ito--PUt.burg7>-8on Fra11Cuco 
.Auent,: Central Electric Co •• Chlcaro. IlL; Pettlnl'ell-Andrewl tRA.ou.u:iK 

Co., Bolton. :Mas.; Tbe F. D. Lawrence Electrlo Co.. Ctn- -.v.s.-,..eHtct: 

_ ~.::JI;;.,. Oh~pr!~!f1u~~•~~1':;.;.~&d~~~!:ia1!'•· Limited, Montreal. § 
f.111111mumm1111111111111111111111111111111111111111m1111111111111111111111111n11111111111111111trm1111111111111111111111111111111111un11111111111111F. 

!llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllDIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIPI 

GODWIN STEEL Prov••.,. 
PAVING GUARDS ec~.:'o:;,1.!Si; p..!' 

vent aeepas• a.ncl 
di■int•sraUon o r 

street railway pavlns. ;;; 
Write for lllu1trm1d ~ 

pamc. Catalog No. 20. i 
Race & MeComaa Sta~ i§ 

W. S. GODWIN CO~ Inc. Baltimore, Md. i§ 
:.1w111111111111nm111111mm111111m111111111n111111111111111111111111nnm11111111111111111111111111mu111111111111111111111111111111m11111111111111i 

:n1111111,111u1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111"A 

i § 

~ METAL SAFETY CROSS TIES ~ 
ij Eliminate from track a98emblaire all Splkee, plates, anchors, braces. §j 
E Jugs, bolta, etc. s 
= C 

~ REVOLUTIONIZES ROADBEDS !i 
I MET .:te SA;Et•ry~ w'L; AY4 TIE co. I 
i 522 North American Bldg., PHILADELPHIA, PA. i 
~UJIIIHhlllllllHIIIIIIDi111111111m111111111111111111111111n1111n11111111111111111111111m111111111111111111111111111mn11111mtt11nm1F. 

Send for new 
Rail Bond Book 

American Steel & Wire 
CHICAGO 
NEW YORK Company 

I 
I 

I 
§ . I 
~1111111111n111111111111111111111111n11111111n1111111um•u1111111111111111u1111111111111111111n11111111111111n111111111u111111111111111n1111111111nu8 

ga11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111w11111111n1111111HJHIIIJIIJIHI~ 

I BUCKEYE JACKS i 
I High-grade R. R. Track and Car Jacks i 
= i 

L.~ ..... -..... ~~ ... :.:1E::.;~; .. :~.:.~~ .... -.... ,_J 
.... ;~=~~f ~~~~~~N~u;~~~:~:·1 

HUBBARD & COMPANY ii=_ 

PITTSBURGH CHICAGO 
il!IUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIHIUIIIIUIUIJIIIHIIIIIUHIIIJHHIHII~ 
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::"'1111111111111111111111111111111111111111111111111111111111111111m1111111111111111111111111111111111111111111111111111111111111111111H11111111111111111111111111111111111111111111111111111111111111111111m11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m111111111111111111nffnmmn1 

I THE BABCOCK & WILCOX COMPANY - -I 
E 3 
= 85 LIBERTY STREET, NEW YORK of 

Builders since 1868 of Makers of Steam Superheaters I 
Wat er Tube Bo i1 er s /~~ since 1898 and of Chain Grate I 
of continuing reliability S t o k e r s s i n c e 18 9 3 :_~_: 

BRANCH OFFICES BRANCH OFFICES 

BOSTON, 49 Federal Street DETROIT, Ford Building § 

=:=:=

;===========:=_ PHILADELPHIA, North American Building NEW ORLEANS, 521-5 Baronne Street E PITTSBUROH, Farmers Deposit Bank. BuildinS H OUSTON, TEXAS, Southern Pacific Building E 
CLEVELAND, Guardian Building DENVER, 435 SevcnteCDth Street ~ 
CmCAGO, Marquette Building SALT l,AKE CITY, 705-6 Keams Buildine- E 

.§~li~~~~ftli:. ::.=~~1.. ~€.~lJJJ.iJ;: .__ I 
PORTLAND, oiu: .. 805 Gasco Building ii 

i111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

911111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111UIHIIIIP: 

I SPECIALISTS I 

! S::::;n:f :::::ctu::d I 
;.:;;;;~;;2:;o;:;,;~ I 

~.a1111111111111111111111111n1111111111111111111111111111muw111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

Lorain Special Trackwork 
Girder Rails 

Electrically Welded Joints 

THE LORAIN STEEL COMPANY 
John■town, Pa. 

I Sales Oflic••: ~==== 

Atluota Chlcaco '-Clel'eland New York 
Philadelphia Pltt ■hurch = Pacifie C-•t Representatioe: 9 

= United State■ Steel Products Company = 
~==- Lo■ Ancel■■ Portland San Francl■co Seattl• ~= 

E.rport Repreeentatioe: 
- United State■ Steel Product■ Company, New York, N. Y. -

illl"11111111Ulllllllllllllllllllllllllllllllllllllllllllllllllllflllllllllllllllllll,lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll~ 

!fflllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllP.1-

§ ~ 
~ A Single Segment or a Complete Commutator ~ 
§ I.I turned out with equel care m our ■hope. The orden we au § 
is differ onl7 in macnltude; ■mall orden command our utmon care ii 
ii and llklll Ju■t &11 do larp ordera. CAKERON quality applla to 2 

•==- E~a~r:~-:~~tn!:~•::,~ 80111

:,.:,. ~~ ::u~-= !=_-

z Cameron Electrical Mfr. Co., An■onia, Connecticut -
~nllUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIITIIIIIIIIIIIIIIIIIIIIIJllllii 

1111nn11111111111111111111111111111111111111111111111111111111111111m11111111111111n1111111111111111111111111111111111111111111111111111111111111n1111umrim 

I='. B~!!?~t~,it~!'.!:~u~~• I= 

Manufacturer■ of 

!_~=== Special Work for Street Railways !====-

Frogs, Crossings, Switches and Mates 
2 Turnouts and Cross Connections = 
§ § 
- Kerwin Portable CroSa'overs -I · Balkwill Articulated Cut Manraneae Crouinr■ I 
§ ESTIMATES PROMPTLY FURNISHED ~ 
!.u .. 111111n111111111111111111111111111111111111111111111111111111111111111111111n1111111111111111111111111111111111111111111111111111111111111111111111111111! 

;!!llllllllllhllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll'! 

I .~, ;, -:t......... I 
~ \ ~ 

I ~ I - ,'◄ "1((1'1.T ll'>t I -

I=== Use only Awebco Tape on your Armatures i= .. -

Field Coils have better protection when wound with = 
"AWEBCOTape." Send for samples. 

I A!:'f!~~.~:!!!~£ .. ~~!!~±~.V I 
:;'11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m1111111111111111111111111nH11unHi 

~11111111111111111111111111111111111111111111111111111u1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

I fH~::::r~~!!~~I::~::~~~ I 
;:111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n1111111111111111111i: 

fFQ§It!:'~'Yf!RHMI~JfS 
POWER SPECIALTY COMPANY, 111 BROADWAY, NEW YORK 

Philadelphia Pltt■hurch Detroit Kan■-■ City Dallas Chicago San Francleco London, Enc. 
Jtt.......,.UnfftllltJldffllllHIIIHUIIIHHIIIIIIUMllllllffllnHllllllllllffllllllfflllllllllUIJIIIIUIIIIIIIIIHllllnlllllnllllllUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIHIIIHIIUUIIUIIIIIIIIIUllnllll~ 
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r,•"'11111111111111111111111111111_111111111111111111111/llllllll'lllllllllllllllllllllllllllllllllllllll lllllllll,._Ollll_llllllllltllll:lllllllllllllllllllllllj 

I Beckwith-Chandler 
VARNISHES and COLORS 

Brush or Spray Application 
Flat Color and Varnish Systems 

Enamel Systems 
Color Varnish Systems 

Developed th rough years of experience in 
va rn ish and color manufa cture, especially to 
meet tra nsportation needs. Easily worked, 
quick drying- essenti ally durable. 

Full Details on Request 

BECKWITH-CHANDLER COMPANY, 
193-211 Emmett St., Newark, N. J. 

320 Filth Ave., New Yark 

~,111111111nt11111111111111111111111111111111111111111111111111111111111u11111n11111111111111111111111111111111111111111111111111111111111111111111m11111111111i 

J1111m1111111111111111111111111111m111111111111111111111111111111111111u111111111111111111111111111111111111111111111111111111111111111m11m111111mmur•.: 

THE WORLD'S STANDARD 

"IRVINGTON" 
Black and Yellow 

Varni1hed Silk, Varnished Cambric, Varnished Paper 

lrr-0-Slot Insulation Flexible Varnished Tubiug 
Insulating Varniohes and Compounds 

Irvington Varnish & Insulator Co. 
Irvington, N. J. 

Sain Rtpreuntatives in tht Principal Citiu 
j E 
.,11111 111m111111111111111 1111111111 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111r. 

;num1111111111111 111111111111111 11111 :11m 111 1111111111111111111111 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111mj 

I 75% of the electric railway, ~::~~~ I 
I UH ! 
§ B·V Punches 1 

I S•nd lor Cefalo• ~ilZ~a~~~-1111...;:::'!5;:::::!:~~,, I 
i BONNEY-VEHSLAGE TOOL CO~ N.,.art., N. J. ! 
C.1m111n111111111111111111111111111111111111u1n111111111111tt1111111mn1111111111111111111111m111111111t1111111111111111m111n11nmmnrrmmmmc 

,tJIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIJJIIIIIIIIIIIIIIIIIIHIIIIIIIIFIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUn111111111111m111111111111m11£ 

i 

I 

hlg£!f1( 
,,, \'.11.,lt '"''~"'~,.,.~~,1,, 

Rei. U.S. Pat. Off. 

ELECTRICAL INSULATION 

Micanite armature and com­
mutator insulation, commu­
tator segments and r 1 n gs, 
plate, tubes, etc., Empire oiled 
insulating materials; Lino tape; 
Kablak; Mico; and other 
products-for the electrical 
insulating requirements of the 
railway. 

· Catalogs will gladly be furnished 

MICA INSULATOR COMPANY 
Sole Manufacturer3 of Micanfte 

&tabli3hed 1893 

68 Church St., New York 542 So. Dearborn St., Chieaso 
Work■a Schenectady, N. Y. 

8-F 

i111111111111111111111111111111111111111111111m1n1111m111111m1111m11111u11n111111111111m11nm111m111111m111111m11m11m111111111111111U11Uo 

Quality Is the total of 
f~?dm~~~~t:J~..:_nd care-

That Is why. for 40 
years. manufacturers of 
electrical apparatus have 
found HOPE tapes to be 
the Standard of Quallty. 
Let us eend YOU the 
HOPE Sample Booklet 

Electric Tape 
HOPE WEBBING COMPANY, INC. 

"==- PROVIDENCE, RHODE ISLAND 
New York Troy Chlcego 

f.111111111111111111111111111111111111u111111111111111111111111111111111111l111111111m111111111111111111111111111111111111111111111n11111111111ru11111111111111~· 

~•1111111111111111111111111u111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u111111H11'i 

I ~lllUlllllllil Car Heating and Ventilation f 
§ 3m are two of the winter problems that J'OU muot = = ... 11Eottle without delay. We can show you bow ;;-
~ : E to rake care of both. with one equipment f 
;;- ::: - Now ia the time to get ;rour cars read;J' for i 
~ : S next winter. Write for detaUs. i 

~ a · · E The Peter Smith Heater Company i 
I %1unI1ml\, 6209 Hamilton Ave., Detroit, Mich. I 
f.ummm111mm11111111mm11111111n11111111111111111111nmm11111111111111111111111111111111111111111n1111n111111111111n111111111111N1utnnn111i · 

rm1111111111i11111111111111111111111111111n11111111111111nu1111111111111111111111111111111111;u111111111nnmn11111111111111n111111nmnnm11m,:. 

1· ~-rBAtfofd I f 
i of p.-ed s£¥r ~~~J! of P-n~r t 
= Semce. Rattan for coverlnr -t• and for -I IDOWHEYWOOD-WAKEFIELD co. .._~-- I.; 
= Factory at Wakefield, Man. ! om- ■t Now York. Chlo■10. Ila rr■ne1 .. ., I. 
-:,tllntNlf1HHllffllllllfflRHHtnnm1nnrnnttmtttnm1111n11nmmm1nn11111111n111mmn""11mn11nNfffNHt""'"""""'........,,tr.:: 
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= I OHMER " 
1 FARE REGISTERS 
I==== They indicate and rec'ord the exact amount of each 

transaction. They place the sale of transportation on 
a strictly business basis. I we manufacture Indicating and Recording Fare Reg­

- isters, Receipt Issuing Taximeters, and Fare Boxes. 

I===- OHMER FARE REGISTER co. 
Dayton, Ohio 

511111111umn111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m111111111111111111111111ii 

:!,IIIIIIIDIIIIIIIIIIIIIIIIIIIIIIIIIHTIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII: 

CLEVELAND 
FARE BOXES 

always 

Fit the Fare and· 
Fare Collection System 

The Clev;rand Fare Box Co. 
Cleveland, Ohio 

Canadian Cleveland Fare Box Co~ Ltd. 

Pre1too. On tarlo 

!fllllllllllllllllllllllilllllhlllllllllllllllllllllllllllllllllllllnllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllC I ============================== i 
__ ;==- Fare Registration on a 

Modern Basis · 

Registers made in various t 
of ICl'Vicc on Electric Railwe 
Exclusiv~ scllinii: agents for H 

Simple and ac­
curate as the 
International 
method has al­
ways been the 
inodem tend­
ency in street 
railway practice 
toward auto­
matic operation 
is reflected in 
the newest type 
registers, equip­
ped with electric 
Backs, remov­
ing the 1.ii.t drag 
on the platform 
worker, and con­
tributing to the 
quicker hand­
ling of traffic. 

,,. 

The International Register Co. = 

15 South Throop Street, Chicago, Illinois i 
~1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111t111111111111111111m1111111111111111ii 

1·-· .... ·;;;; .. ·;;;~-;~;; .. ~~~;;; .. -1 
I ii~J5:: ........ 11,1.1".&.i;Jl,,,U~... [~{:f ::.: I 
§ EBBentlal wherever the rapid and accurate handllur of ch&n£ le § 

!==l ~:::~~~;~~~; ~~ -1= 
Exclmln lllanuf...tun,r•a Selllnr ~ent 

6111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111mf. 
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:1111HltllHHHHIIIIIIHlfHHtll llHllll 11111tlllllllllllllll/Ullllllltlllllli llllllllll la111111111111 1111111111111111111111111111111111111111111111111mur. 

i :~=~::,1:ai:... ROL~IhNG s,,~,OCK I 
= t at ro s = 

I AJAX BUL:•:A:~~~~~~,~~::: ! 
-

-=_;=; ;:; ~:2~~::~~;:~;· l===i 

E•tablished 1880 

= Main Office and Works: Philadelphia, Pa. = 

l .. "=.:.:"::.~~""""'""'""'""'"~.~::.:"'""""'"'""""":..:~.~::""""'"""'"'"'""~:.::.~.::.~ .. "'I 

:1111111111111t1111m1u11111111111111111111111111111u11111111u111111111 111u1111u111111111111111111111111tt1HIIHIIIIHHHI ... IIHHUHIIIIUUIHHIYW: I Waterproofed TroJley Cord I 
h the finest cord that science and skill can prod ucc. 
Iu wearing qualities are unsurpassed. 

FOR POSITIVE SATISFACTION ORDER 
SILVER LAKE 

If you arc not familiar with the quality you will be: 
1urpri1cd at it1 ENDURANCE and ECONOMY. 

flol,I b,- Net Wel,rht• "':'ti Fall L.,.,rt,.. 

= SILVER LAKE COMPANY e 
~ Manufacturer• ol bell, rittnol and other cords. el 
~ Newtonville, Massachusetts 
~nr111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111um111111111111m111111111mm11111HtttffhffH~ 

211iumm1111111111111111111111111n111111111mmnnllHIIIIIIIIHIIIIIIIIIIUllllllll,I_UIUlllllllll!!!lli11111111!1t~ll~lll~lll~lll~~•!IIIIIUllllllllll'!f 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111nnm111a; 

c;;~~~•;~i:N~• 1.------•------. 
5 

BRAKE SHOES i 
e We make a specialty of 

-keep your car■ and wheel• in 
aervice. Abrasive blocks In vari• 
ous •ecLlona correct fiatteninir or 
wear on any part of fianire or 
tread . Write for booklet. 

Wheel Truing Brake Shoe Co. 
Detroit, Mich. 

Trade !llark-Wheel Trnlnr Brak• 
Shoe I :~~~~~¥!~}~ :~ 

=_: Cleveland, Ohio _! 
Tulc. Inc .• Eaatern Repreoentatlve. 

~ 1617 Gotham National Bank Blde-.• New York City ! 
~IHIIIIIIHIIIIIIIIIIIIIIUIIIIIIHIIIIIIJHUJIIIIUIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIUIIIIJUIIIIIIIIIIIIIIIIIIIIIIIIIIJIHlllllllllllllltlllllllflllllllllllllU. JtlllllltllllltllltlllllllllllllllflllllllllllllllllllllllllllllllllllllllllllllllllllltlllllllllllllllllUlllllllnllUIIIJIIIIIIIIIIIIIIIIIIIHIIIHlllllllflHHli 

f""""'""'"""'""""'"""""""""'""""""""""'""""""""'""""""'"""""""'"'""'"""""""'"'""""""""": 
The Kalamazoo Trolley Wheels 

i bavc always been made of en• 
~ tirely new metal, which accounts 
~ for their long life WITHOUT 

1 r;~t:~~J\gtr s~~1 
i age the wire. If our catalogue 
= docs not show the style you 
~ need, write us-the LARGEST 
= EX CL U SI V E TROLLEY I WHEEL MAKERS IN THE E 

I WOR~~E ST AR BRASS WORKS i 
= i ' I KALAMAZOO, MICH.t u. s. A. g 
iRIIUJIIIIIIIIIIJIIIJIIIIIIIIIIIIIIIIIIIIIIIIUllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllrtlllltlllllldllli 

!IIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIHIIHIIJIIIIIIIIIIIIHlltllllllllllUIIIIHHllllllllllllllllllllllllllllllllllllllllllltlllllllttUIIIIUIIIIWlllffllllfHlf~ 

I I 
~ The Differential Car i 
1_

5 
An automatic dump 1:ar, an electric locomotive, a i== 

= snow plow, and a freight car-all in one. Big E 
= 1aving1 shown in track con- = 

'====-- ~t!~~:n w:rt c::!Tin~~nu~i::: 
5

-===' ash disposal, snow removal , 
and freight transportation. 

I The Differential i 
= Steel Car Co. = I Findlay, Ohio I 
~ i 

I ----••••• I ~111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n1111111111111111111111111mmnt11nmnm11mlfflH1t11uuunnui 

MORE-JONES 
"T IGER ... SRONZE 
AXLE & ARMATURE 

BEARINGS 
Strong-tough-durable 

anti-frictional 
economical 
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SEAROHLIGHT 
USED EQUIPMENT ®' NEW-BUSINESS OPPORTUNITIES 

U!-.'DII PL\'YED-KATJl l'E"B WORD ; 
l'NiUMa w .. t,4. 4 -II a Wll<cl. ailnlulw,1 

fl ... ... lll•artlao. pUoble ID acln nee. 
1' V- Mid all Olhw do .. lllea&ton•, 

a -.cl, mfftlm- oilers• U.tt , 
a !Ille an IDNr\1-

POSITIONS VACANT 

SUPERINTENDENT of transportation 
wanted ; must be good executive and dis­
ciplinarian and thoroughly familiar with 
handllng city traffic. P-655, Electric 
Railway Journal. 10th Ave. at 36th St •• 
New York. 

,v ANTED: By a large special track work 
manufacturer in the East, a draftsman 
who has thorough knowledge or mathe­
matics. partlcularly trigonometry and 
logarithms. P-658. Elec. Ry. Journal. 
Real Estate Trust Bldg.. Phila.. Pa. 

POSITIONS WANTED 

AS master mechanic or with chance for 
advancement; experienced low- and high­
voltage d.c. equipment. passenger and 
frelght.-city and Interurban; expert on 
motor and controller repairs. P\V-656. 
Electric · Ra!lway Journal. Old Colony 
Bldg .• Chicago, Ill. · 

CORRESPONDENCE Is desired with 
executives requiring the services of a 
capable man to manage the freight and 
passenger service of a large Interurban 
road. P,V-659. Elec. Ry. Journal, 10th 
Ave. at 36th St .• New York. 

SUPERINTENDENT of transportation, at 
present with large property. solicits cor­
respondence with managers that are In 
the field for a superintendent of wide ex­
perience. Capable progressive and recog­
nized as an economical painstaking offi­
clal. High-grade references. Personal 
reasons for desiring a change. PW-653. 
Electric Railway Journal. Leader-News 
Bullding. Cleveland. Ohio. 

WANTED to locate with city or Interurban 
railway In equipment. distribution. pur­
chasing. construction, traffic and trans­
portation or other capacity requiring en­
gineering ability. Over ten years• experi­
ence In railway and power manufactur­
ing. lnstallatlon. operating. Your _propo­
sition solicited. PW-651. Electrlcal-Rall­
way Journal. Old Colony Bldg., Chicago. 
Illlnols. f ....................................... ::·~;;; ....................................... , 

I= !e0a~~rtt!~?e~! i 
pu rc h ase abandoned 

'========,, R ailway and Municipal Power P lants-any size. 

L. J. LAND 
I 207 Centre Street. New York City 
:'11,111n111111111M11111111n11nu11111111111n1111uut111n11n111111111111n1111111n1111n1111nttnt-, l ........................................ ;;~:;;~ ....................................... 1 
i Single Track Right Angle Street i 
! Railway Crosa ing i 11-f~•r ~e~ ~i\~· gauge, of 6-ln. high I_ 

W-660, Electric Railway Journal i 1570 Old Colony Bldg-.• Chicago. Ill. ~ 
:'i l lllllllllllllllllllllllflllllllllllllllHIIHIIIINIIIIIIIIIIIHIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIHl,a 

l !'.TOIUIATION: msrL.AYEII--RATJ: l'EB IXCH: 

Bez A"1ftl'lbn, In tare of any of our ot'tk~ 
<OUII\ IO WOTdl additional In undisplayed ads. 

1 to J tnch••· ••......•.... 1-1,50 an inrJt 
·1 10 T lncht, •• ea ........ _. ◄. 3tl an Inch 

Df.<•-• of Io% If one payment Is mode In 
&d\'&nce tor roor consecutl.,e 101ertioru1. of 
undhpll)'ed ads (not lntludlnJI prOl)OSalS). 

M tu 14 lnchN, •.•••••••...• 4.10 an inch 
~tes ror Ja1·cer 1rw.ct11. or )'Hrl>' ratn, OJ\ nqut,l. 
J.rt odt,trtil'f.no i>k"A Is OJMSured nrt1r:ally nn 

:_i111111111111111111n111111111111111H1111111n111nn1n11n1111n111111111111111n111t11111111111nt111i: 

In . Replying to "Blind" Ads 
be careful to put on envelope the ke:, 
number lo the ad and aloo local addreN 
of office to which rep!:, le aeot. 

10th Ave. at 36th St .• New York. 
609 Real Estate Trust BldK .• Phlla. 
633 Leader-News Bldir .• Cleveland. 
1670 Old Colony Bldir .. Cbicairo. 

Mohr Bldg-.• San Francisco 

Important 
Orlirinal le&tera of recommeodatioo■ or 

other papere of Talue ahould not be en­
closed to oolmowo correspoodeota - eeod 
coplee. 

i OHlr. • 
~,,.111,1111111111n1111111111111111111111111n111111111111111111111111111111111111111111111111111n11uur. 

$:1111111111111111u1111111111111111111•1n11111111111111111u1111rrrni,111111110111u111111111111111u11~ 

i 50 Ballast Cars ~ 
j 32-Side Botom Dump, ,elf clearing, 37 : 

I 1sJ::: :~:::;~~:=::l!:~~1r t:::: 
gondola•. 

Z§LNICKER 1N ST. LOUIS 
75-ton Baldwin Saddle Tank 
40-too Baldwin Saddle Tank 
21-ton Davenport Saddle Tank 

nearly New. 

Locomotives. Cars. Piling. Hoists. 
Rall. Cable. Send for Bulletin 315. 

IIIIIUIIIIIIIIIIUIIIIIIIIUllllllltllllllllllllllllllllllllllllllltllllllfltllll:0111111111111111111111~ 

1_1-.. :·-~~~Jg~:~~;~-1_;_ 
926 N. Third Bt •• Philadelphia. Pa. 

:lt1111IIIINIIHIHUIIIHHUlltfllMIIINllfmnt1ttfUIIIIIUttlllUfNttflflflllttmnnuttnllHtt.3: 

'INIIIIIIUIIIIIIIIIIIIIUIIIIIUltUUUIINUllttlltlUttlll-llllllllttllllflllHHIIIIIIIIIIINHll1 

FOR SALE ~ 

SO-G. E. No. 80-A Motors. i 
SO-Controllers, JC-28-B; K-12. I 
35-B-2 Compre11cr.11. i 

ELECTRIC EQUIPl\lENT CO. f 
Commonwealth BJdr .• Phtlade]phla. Pa. i 

.. ~Ulll.,lllllllllltHlttlllllflllfllllllllllllllll .. lUllllltttllllltllllftlltlflllllltlUIIIIHltltllllti 

ono column. 3 eolumns-3,0 lntbf11--to a r>aK~-

1!1.I J. 

EXCELLENT CONDITION 

20-50 ft. Steel Cara 

Extreme width 9 ft. 2 lo. Extreme height 
12 ft. 2 in. Truck cent.er 30 ft. 10 in. 
Hunter signs. Earll catchers. G. E. air 
brakes. Reversible cross sea.ts. seating ·52, 
Brill 39-E·l Trucks. 4 ft. 6 lo. Wheel base 
30 lo .• 21-io. wheels. 

Electrical equlpmeot includes 2 0. E.-201. 
60-bp. Venlilated Motors. Type M. Con­
trol for double end operation. 
Code ''Constano, 11 

10 slmilsr ca.rs 43 ft. Jong-. 
Equlpped with 2 G. E.-203 
K-36-H Controllers. 
Code ''Conx:• 

Transit. Equipment Company 
Car• Motor• 

501 Fiflh Avenue. New Yark. 

. ... _ .. ~FJ~Ii~iii"--1._ 
G. E. 250 kw. Now working on 

'= 1:z88\/~. cy. line, 650 D.C., '==,,._ 

i==,,_ Photographs, price and further 
description on application. 

= Kansai City Kaw Valley & ~ 

I
i We■tern Ry. Co. ~ 
i 511 New J ersey Ave., Kansas City, Kaoeae. i 
;.....UHIIIIHIHIIHIHIIIHIINIIIIIIHIIIHIIIIIIIHIHltllllHIHIIIIHlttNIIHtttlt ... lJtH11tt....3 

!IIIIIIIIIHIIIHllllllltlllltllltllllllllftllHIIIIIIIUlllltllllHlllllllllttllltlllUllllllllllltllHIIIIIIIIIIIIIIIIIIHIIHIIINIIUIIIIIIIIIIIIIIJIIHIIUIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIHlll"i 

I "SEARCHLIGHT" ; 
: . 
i Opportunity Advertising l 

-to help you get 
what you want. 

-to help you sell i 
what you no longer need. i 

i . 
i Talre adoanfage al it - For Eoery Buainu• Want 

I 
OlflO I "Think SEARCHLIGHT First" 

_,,.,., .. ,,.,..,,,.,_.,11,H11111n1111111u11,1111,a .. ,11 .... ,-. .. .,. .. ,...,.. .. .,,-.... - .. ,..,...._ .. NNHt110111N .............. ...,.........._.., ... ._.., .. _,'" __ ~ 



58 

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

Air Rec•lvere, Alteroooln■ 
Jn&"ersoll-Rand Co. 
Anchor■, Gn7 

Elec. Service SuPplles Co. 
Ohio Brass Co. 
Westin&"house Elec. & M. Co. 

Annatnn1 Shop Tool■ 
Elec. !-ervice SUpplle11 Co. 

Antomallc Return Swltcb 
Stand 

RamaPJ Ajax Corp. 
&u1omatie :saret7 Swttda 

!ltaudo 
R amapo Ajax Corp. 

A~ Car Truck Co. 
Johneon & Co., J. R. 
St. Louie Car Co. 

Axles, Ru11 
Standard Steel Co. 

"to!u!~~l~~""~'.""a, .V, L Co. 
Axle.., Car Wheel 

Be.nle Car Truck Co. 
Bethlehem Steel Co. 
Brill Co .. The J. G. 
<;arne&"le Steel Co, 
Johneon & Co., J. R. 
Taylor Electric Trucl< Co. 
Westln&"house Elec. & )I. Co. 

Babblttmc DevlCf!I 
Columbia M. W, & M. L Co. 

Babbitt I\Jrtal 
Ajax Metal Co. 

B~r::.• s':"~c'!n~~~lles Co. 
International Reciater Co., 

The 
Battrrl••• Dr7 

Nlcholo-Llntern Co. 
Bearlnp and Bearinc Met.la 

Alax Metal Co •. 
ooalle Car Truck Co. 
Columbia M. W. & M. I. Co. 
General Electric Co. 
A. Gilbert & Sons, B. JI'. Co. 
More-Jones Braes & Metal 

T~ior Electric Truck Co. 
Westln&"house Elec. & M. Co. 

Bearings, Center and Roller 
Sid• 

Baldwin Locomotive Wks. 
Stucki Co .• A. 

Bella and Ooni;a 
Brlll Co., The J. G. 
Columbia M. W. & M.1. Co, 
Consolidated Car Heating 

Co. 
Elec. Servlre Suppllee Co. 

Bendf'raJ Rall 
Railway Track-work Co. 

Boller Tubes 
Nat'! Tube Co. 

Bnllero 
Babcock & Wilcox Co., The 

Bond Testera 
Amer. St•el & Wire Co. 
Elec. Service Supplies Co. 

Bondinc Apparatno 
Amer. Steel & Wire Co. 
Elec. Ry. Improvement Co. 
Elec. Service Supp)leo Co. 
Indianapolis Switch & J'rog 

Co. 
Ohio . Brase Co. 
R ail Welding & Bonding Co. 
R ailway Track-work Co. 

Bond•, Rall 
Amer. Steel & Wire Co. 
Elec. Ry. Improvement Co . 
Etec. Service Suppllee Co. 
Grneral Elertrlc Co. 
Ohio Br••• Co. 
Rail Welding & Bonding Co. 
Railway 'l'rack-work Co. 
Weatlnirhnu•e Elec. & M. Co. 

Book Puhll•h •rs 
McGraw-Hill Book Co .• Inc. 

nrn f'kf'tB a nd Cro~R Arm111 . 
(Sre aho Poles, Tlee, Po■te 
•le.) 

Amerlcnn Bndge Co. 
Bates Expanded Steel Truss 

Co. . 
E lec. Ry. Equipment Co. 
Elec. Soervlce Supp!leo Co. 
Hubbard & Co. 
Ohio Brae• Co. 

Brak~ Adjuot~n 
Nat'l Ry. Appliance Co. 
Weotlnghouse Tr. Br. Co. 

Brak• ShnNI 
Amer. Brake Shoe & 1'dr7. 

Co. 
Barbour-Stocln,ell Co. 
Bemlo Oar Truck Co. 
Brill Co. The J. G. 

ELECTRIC RA I LWAY JOURNAL 

• 

WHAT AND WHERE TO BUY 
Equipment, Apparatus and Supplies Used by the Electric Railway Industry with 

Names of Manufacturers and Distributors Advertising in this Issue 

Columbia M. W. & 111. I. Uo. c~i!lngs, l'lywood, Panels 
'l 'aylor Electric Trucl< Co. Haskelilo M!g. Co. 
Wheel Trumg Brake Shoe Change Carrier• 

t:o. 1_;1.,valand Fare Box Co. 
llrakeo, Brake S71t•m■ and Gale!, J. L. 

Hrake 1'1:1.rt• Circu1t llreakera 
Allla-Chalmero .Mig. Co. lieueral Electric Co. 
Berni• Car Truck Co. Weetlnghouse Else. & M. Co. 
Brill Co., Tbe J • G. Clamp• and Conne,,toro for 
~~'!,':'a~1

~i~cti• to~• I. Co. Wires and CabJ.., 
National Brake Co. AJ~d!?OD Mig. Co.,_ A. M . ... 
Taylor Electric Truck Co. Elec. Ry. Equipment Co. 
Weetin&"houae. Tr. Br. Co. .tslec. Service suppllee Co. 

Brushes, Carbon General Electric t.:o. 
General Electric Co. Hubbard & Co. 
Jeandroo, W. J. Weotln&"hnnseElec. & M. Co. 
Le Carbone Co. Cl•ancr■ and Serapen, Track 
Weetinghouse Elec. & M. Co. (t!ee alan 8now-Plowa, 

Broeh Dolder• Hweepers and Broom■) 
Anderson Mf&". Co., A. & Brill Co., The J. G. 
J. M. :McGuire-Cummings Mfc-. Co. 

Columbia M. W, & M. I. Co. Ohio Braso Co. 
Brushes, Wire Pnenmatle CIGeua,,teer'"aia~fe~!i~. 

ln&"ereoll-Rand Co. 
Bnnkero, Coal , Coal and Aoh Handling 

American Bridge Co. (See Conveying and Holat­
lng l\Iachln~ry) 

n:~'l'/• J~~t~e J. G. Coils, Armature and Field 
St. Louie Car Co. ~~~':'a~i'i:f':ct:rc i~• I. Co. 
Yellow Coach .M'fg. Co. Economy Electric .Devices Co:' 

Bushings, Caae Dardenetl and westingbouee Elec. & M. Co. 

~~i'rt::•Truck Co. Coil Banding and Winding 
Brill Co .• The J. G. ~{~~:"M. w. & M. I. Co, 

Cahl•s Electric Service Snp. Co. 
(Sr• Wlrro and CablN) Westinghouse Elec. & M, Co. 

C'al<ula_tlng I\Jnrhlnra Colla, Choke and Kicking 
W. A. Morschhan.,.p• Electric Service Supplies Co. 

Ca':l'r:J i:;i~~hYrllow & ~~~fua~h~~~~~1e~& M. Co. 
Irvington Varnieh & In•. Co. Coln-Coontlnc MachlnN 

Cambrle Yellow & Black Cleveland Fare Box Co. 
Varnish Galef, J. L. 

Mica Ineulataor Co. International Re&ister Co. 
Carbon Rrnahe• The 

(Hee Bnuhe•, Carbon) Johneon Fare Box Co. 
Car Lighting Apparatu.o Coln Sorting lllachlne■ 

Elec. service suppllee Co. Cleveland Fare Box Co. 

Car Panel Safet7 SwltrhN Coln Wrapper■ I 
Oalef. J. L. 

Conoolldated Car Heatln&" Cleveland Fare Box Co. 
Co. Galef. J. L. 

Weallnghouee Elec. & M. Co. Cnmmntator Slotur■ 
C'nr Wh,.,la, Rolll'd Sire! Electric Service Supplies Co. 

Bethlehem Steel Co. General Electric Co. 
Cnro. Dump 

Diliarenllal Steel Ca.r Co., 
Inc. 

McGuire-Cummings Mfg. Co. 
St. Louie Car Co. 

Olr11, Gas Rall 
SI. Louia Car Co. 

C'Kr111, Passeng<'r, Fr~lght 
~xprr11e, rte. 

American Car Co. 
Brill Co., The J. G. 
Kuhlm•n Car Co., G. C. 
McGuire-Cummings Mig. Co. 
National Ry. Appliance Co. 
St. Louis Car Co. 
Thomas Car Wke., Perley A. 
Waeon Mfg. Co. 

Caro, Second Hand 
Electric Equipment Co. 

. Traneit Equipment Co. 
Caro, Self-Propelled 

General Electric Co. 
C'aatlng-o, Bra••• . Compoeltlon 

or Copper 
Ajax Metal Co. 
Anderson Mfg. Co~ A. & 
J.M. . 

Cnlumbla M". W. & :M:. I. Co. 
More-J ones Braas & Metal 

Co. 
Ca•tlnge, Funnel 

Wharton, Jr. & Co., Inc., 
Wm. 

Caslln,:s, Gra7 Iron and Steel 
American Bridge Co. 
Bernie Car Truck Co. 
Columbia M. W. & M. I. Co. 
Wharton, Jr., & Co., Inc., 
Wm. 

Caetlng-o, lllalleable and Bl'IIM 
Amer. Brake Shoe & Jl'drJ', 

Co. 
B,mls Car Truck Co. 
Columbia M. W. & M. I. Co. 

Catrhrr• and Retrlevera, 
Trollr7 

Earll. C. I. 
Elec. Service Suppllee Co. 
Ohio Bra•• Co. 
Wood Co .• Ch49.' N. 

Cntrnnr, Con•tractlon 
Archbold-Bra<b' Co. 

Westinghouse Elec. & M. Co. 
Commutator Trnlnc Dnicee 

General Electric Co. 
Commutator• or Part■ 

Cameron Elec'I Mf&". Co. 
Columbia M. W. & M. I. Co. 
General Electric Co. 
Weellni:house Elec. & M. Co. 

'-1ffi~~Ch~~~~:!"1Mt&". Co. 
General Electric Co. 
Ingersoll-Rand Co. 
Westinghouse Tr. Br. Co. 

Compreoooro, Air,. portable 
ln&"ert!Oll-Rand \;(), 

Compreseora, Gal 
Ingereoll-Rand Co. 

(ondensera 
Allis-<:balmen Mfg. Co. 
General Electric O<>. 
lngereoll Rand Co. 
Westln&"houee Elec. & M. Co. 

Condensor Papers 
Irvington Varnish !< Ins. Co. 
Conduit■, Underground 

Std. Under&Tound Cable Co. 
Conne<ltore, Soldrrltl!I• 

Westin&"houae Elec. & M. Co. 
Connrctoro, Trailer Car 
Consolidated Car Heating Co. 
Elec. Service Supplies Co. 
Ohio Brasa Co. 

Controller• or Pam 
Allis-Chalmers Mig. Co. 
Columbia M. W. & M. I. Co. 
General Electric Co. 
Weetlnrhouee Elec. & M. Co. 

~r~~.!fts!!~laJ~~llee Co. 

eo~zeo~!\nii:~~~m&. 
Westinghouse Elec <. M. Co. 

Convrrtera. Rot&l"T 
Allie-Chalmers Mfh. Co. 
General Electric Co. 
Westing-house Elec. & M. Co. 

Con-reylni,: and Hnlotlng 
lllMhlnery 

l"',nJnmbla M. W. & M. I. Co. 
Copper Wire 
Anacond1t ConDer Mining Co. 
Rome Wire Co 

Cord, Bell, Trulle7, ~gleter, 
rtt. 

Brill Co., The J. G. 
Electric Service Supp!ie■ Co. 
International .Re1rtater Co .• 

'l'ha 
Roebllngs Sons Co .• John A. 
Samson Cordage Worl<-4 
Silver Lake Co. 

Cord Conncctora and Coupler■ 
Electric Service Supplfee Co. 

• Samson Cordage Works 
Wood Co., Chao. N. 

ci~m•i~ .. c~e "J. G. 
Ohio Brass Co. 
Westinghouse Tr. Br. Co. 

Cranes 
Allis-Chalmers Mfg. Co. 
Universal Crane Co. 

Cranes Gas or Elertrlc 
Univer•al Crane Co. 

Cranes Locomotive 
Universal Crane Co. 

Cranes Motor Truck 
Universal Crane Co. 

Cranes Portable 
Universal Crane Co . . 

Croso Arms (See Braek•t■ > 
;ru1111lnp 
Ramapo Ajax Corp. 

Crossing- Fonndationa 
lnternaUonal Steel Tie Co. 

ero .. lng l'roga and Swllchr■ 
Ramapo Airu: Corp. 
Wharton, Jr., & Co~Inc.,Wm. 

Crooolni,:o. l\l11npne-.. 
Bethlehem Steel Co. 
lnduwapolls Switch & Jl'ro&" 

Co. 
Ramapo AJru: Corp. 

Croealn g S~nala • See Signal 
Sywtems, Hi&"hwa7 Crosa­
lng) 

Cros■lnp, Track, (See Traek, 
Special Work) 

~ot!'t"~"fi~Js•nb1:: 
Crushers, Rock 

Allie-<:halmere Mfg. Co. 
CUrtalna and (,"urtaln Fb:· 

rnrrN 
Brill Co~ The J. G. 
l,Jlectrl~ Service Supplies Co. 
.Morton Mf&". Cn. 

Cutout• 
Johns Pratt Co. 

0,palera' Machlner7 
Electric Eqwpmcut Co. 
Transit Equipment Co. 

Drrallln,: Switch.,,. Tre Rall 
Ramapo Ajax Corp. 

Destination Sl&"n& 
Columbia M. W. & M. I. Co. 
Electric Sel"\"'lce Supplies Co. 

D•tecth·• Sen·ie• 
Wish Service. P. Edward 

Door Operating Device• 
Coneolldated Car Heatln&" 

Co. 
National Pneu. Co. Inc. 

Dnnrt!II and Door Flxtorrs 
Brill Co •• Tbe J. G. 
General Electric Co • 
Hale-Kilburn Co. 
St. Louis Car Co. 

Doon, Folding- Veotlhnl• 
National Pneumatic Co., 

Inc. 
Draft Rigg-Ing, (See Conp-

lrro) · 
l>rilla. Rock 

Inirenoll-Rand Co. 
)rillo, Track 
American Strei & Wire Co. 
Electric S,rvlce Supplies Co. 
Ingersoll-Rand Co. 
Ohio Bra•• Co. 

l)Tyer•. Sand 
Electric Service Supplies Co. 

Enr11 
Ohio Bra•• Co. 

Elrrtrtr Grlndrra 
Railway Track-work Co. 

Electric ·\Vireo & Cables 
Romo Wire Co. 

Electrod••· Cnrhon 
Indlanapolle Switch & Frog 

Co. 
RaJlwa:v Tr•ek-work Co. 

Elrctrodra, i-1,~1 
Indianapolis Swttrh & Frog 

Co. 
Railway Track-work Co. 

f:lrrtrleal Witt-a and CRbleo 
American Elec. Worke 
Roebllngs Sons Co. 1. A. 
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·Ennmels 
Beckwith-Chandler Co. 

Engineers, Conanltlng, Con-
tractln&" and Operating 

Allleon & Co., J. E. 
Archbold-Brady Co. · 
Arnold Co., The ; 
Beeler, John A. 
Blbbens, J. Rowland 
Buchanan & Laying-
Day & Zimmerman, Inc. 
Drum & Co., A L. 
Feuetel. Robert M. 
Ford. Bacon & Davi• 
Hemphill & Wello 
Holst. Engelhardt W. 
Jackson, Walter 
Kelly Cooke & Co. 
Ong. Jee R. 
Parsons, Klapp. Brlnkerholt 

& Douglas 
Richey, Albert S. 
Sanderson & Porter 
Shaw, Henry M. 
Stevens & Wood, Inc. 
Stone & Webster 
Wortham. Edwin 

Eng-Ines, Gaa, 011 and Steam 
Allis-<:halmere Mfg. Co. 

Ingersoll-Rand Co. 
Westln&"house Elec. & M. Co. 

Expanelon Jolnto, Trark 
Wharton, Jr., & Co., Inc .• 
Wm. 

Fare Boxrll!I 
Cleveland Fare Box Co. 
Economy Electric Devices Co. 
Galef, J. L. 
NaL'I Ry. Appliance Co. 
Ohmer Fare Regialer Co. 

Frneff, Wovrn 'Wire and 
Fenre Poot■ 

Amer. Steel & Wire Co. 
Fend••• and Wheel Gnard■ 

Brill Co., Tb" J. G. 
Consolidated Car Fender Co. 
Electric Servu,e Sup. Co. 
Star Brase Worka 

Flhr• and Fibre Tubing 
Weatlnghouse Elec. & M. Co. 

Flrld Coll■ (See Callo) 
Flangewa7 Gnuda 

Godwin Co~ Inc., W. S. 
Flaxllnom Insulatlo■ 

Nat'l Ry. Appliance 0.. 
Floodlights 

Electric Service Sup. Co. 
Forging■ 

t:arnegte Steel Co. 
Columbia M. W. & M. I. Co. 

l'"roir• & C,o.,.lnp, Tee Rall 
Bethlehem Steel Co. 
.K.amapu Ajax Corp. 

Frn,ro, Track. (See Track 
Work) 

Froge, Trnlle7 
Ohio Braes Co. 

Furnace•, El•ctric 
American Bridge Co. 

Fneea and Fnef! Boxes 
Columbia M. W. & M. I. Co. 
Coneolldated Car HeaUn&" 

Co. 
General Electric Co. 
Weslin1<bouse Elec. & M. Co. 

f'n•e,,, Rrflllable 
Cnlumbla M. W. & M. I. Co. 
General Electric Co. 

Gaekch 
Power Specialty Co. 
Weotlnghonse Tr. Br. Co. 

Gasolrne Torrh'-"e 
Economy Eleetric Devices Co. 

Gao-Eltttrlc Caro 
General Electric Co. 

(la~ Prodnren 
Westin.-house Elec. & M. Co. 

Gain, Car 
Brill Co .• The J. G. 

Grar RlankA 
Bethlehem Steel Co. 
Carneltie Steel Co. 

Gf'ar Cn11es 
Chl!Jlngworth Mfr. Co. 
Columbia M. W. & M. I. Co. 

w:i:1~~~ur;;:i,::.pin:. ~: 
Grar• and Pinion■ 

llemlo Car Truck Co. 
Bctblehrm Steel Co. 
Columbia M. W. & M. I. Co. 
Electric 8-ervlce Suppllro Co. 
General Electric Co. 
Nat'l Ry. Appliance Co. 
Nuttall Co .• R. D. 
Tool Steel Gear & Pinion 

Co. 

(ttGe~~~~i°~i~l~c ~~-Eleclrle 
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winding it? 
ill put the average retriever or 

ction. Added maintenance expense. 

EARLL 
s and Retrievers 

,cannot be overwound. The one-piece tension sprin~ maina 
taiu5 i::,teady even tension throughout long years of service. 
11 requires a minimum of winding effort. saving time, 
avoit.1ing delays. 

This s1ld four other exclusive Earll Catcher and Retriever 
FPa tures are vitally Important. Get the whole atory. 

;; ~~~-~,P~; 
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THORNTON · 
The trolley wheel with the high 

milea1te side beari~ 

Thornton Wheels with Thornton side 
bearings are unusually long-lived, re­
quire less lubrication, and less main­
tenance. They are free from vibra­
tion and noiseless. No bushings. In• 

Bearinge make fifty thousand or more miles 

Send for J~•criptioe circular 

;:-~== •-======= Thornton !~~!~~!e~heel Co., 
_ Ashland, Kentucky 
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B. A. HEGEMAN, Jr., President C. C. CASTLE, Flr,t Vlce-Pre■ldenl 

H. A. HEGEl!AN. Vice-Pres. and Treas. F. T. SARGENT, Secret117 
W. C. LINf'GI.."<, Manager Sal•• and Engineering 

National Railway Appliance Co. 
Grand Central Terminal, 452 Lexington Ave., Cor. 45th St .• New York 

BRA:-:CJJ OFFICES: 
Munsey Bldg., Washington, D. C., 100 Boylston St., Boston. Mass. 
Hegeman-Castle Corporation. Railway Exchange Bldg-., Chicago, DI. 

Tool Steel Geare and Pinione 
Pl ttaburgh Forge & Iron Com­

pany's Products 
Anglo-American Varnish Co., 

Varnishes. Enamels, Etc. 
National Hand Holds 
Drew Line Material and Railway 

S peci a I Ilea 
Genesco Paint Oils 
Turnstile Car Corporation­

Turnetilea 
Dunham Hopper Door Device 

Andereon Slack Adjusters 
Economy Electric Devices Co., 

Power Saving and Inspection 
Metere 

Ft. Pitt Sprlni.- & Mfg. Co. 
Springs 

C.-H. Electrle Heaters 
Garland Ventilators 
E-Z Car Control Safety Devlcee 
Lind Aluminum Field Colle 
Flaxllnum Insulation 
Yellow Coach Mfg. Co., Busee 

.t111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i; 

A Reliable Air Supply 
for 

Shop, Switch or Signal 
Service 

There's something built into a Class 
"ER" compressor which makes this 
smaller type stand out as superior in the 
test of constant, reliable service. That 
something is quality. 

An Ingersoll-Rand Class "ER" unit gives 
to the user of a small volume of air a 
supply which he can always depend 

Also, efficient design minimizes 
requirement and automatic 

upon. 
the power 
lubrication and valve action keep down 
need of attendance. 

When driven by an electric motor with 
can be short belt drive this machine 

equipped with an improved automatic 
start and stop control-an ideal control 
for switch and signal service. 

Bulletin No. 3430 

INGERSOLL-RAND COMPANY 

Atlanta 
Birmingham 
Booton 
Butte 
Chica.go 
Cleveland 

11 Broadway, ·New York City 

Dallas 
Denver 
Detroit 
Duluth 
El Paso 
Houghton 

Joplin 
Knoxville 
Los Angeles 
New Orleans 
Philadelphls. 
Pltthaurgh 

Salt Lake CltJ' 
SanFranclsco 
Scranton 
Seattle 
St. Louis 
Washlnirton, D. C. 

For Canada, refer to Canadian lnger11oll-Rand Co., Umlted 
260 St. James Streat, Montreal 

Ingersoll-Rang 
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Oeoeratore Jnsulotor l'ln• 
Allie-Chalm ers Mfg. Co. Blectnc Service Sup. Co. 
English Electric Co. Hubbard & Co. 
Gener al Electric Co. lnetllators (See alPO Line 
WeeLJnghouee Elec:. & ll . Co. .lllaterlal) 

Glrder Rall• Ande l"IIOn M. Co .• A. & J. M. 
Bethlehem Steel Co. Electric Ry. Equipment Co. 
Lorain Steel Co., The Electric Service SUP. Co. 

GonJ s f t Irvmgton Varnish & Ins. Co. 
lndl:~apoall; twitch & Fros Ohio Brus Co. 

Co. Weetlnghouse Elec. & M. Co. 
Googe (Ste Drllo and Oonlll) lnanlatore, Dlrh Voltage 
Greasrs (See Lobric,ant.) Lapp Insula tor Co., Inc. 
Grinders and Grinding lack• (See alao DolJt1 and 

Supplies IJfto) 
Indianapolis Switch & J'ros Buck eye Jaci_ 1.Ur;. Co. 

Co . Buda Co. 
Metal & Thermit Corp. Columbia ll. W. & M. I. Co . 
R ailway Track-work Co. Electnc Servlce Sup. Co. 

Grinder•, Portable National Ry. Appliance Co. 
R ailway Track-work Co. ,:::~:e~::!enly & Co. 

ORI~?;':; ~~~!~r:1c:_r1c Hernia Car Truck Co. 
Brill Co., The J. G. 

Grlndinl:' Illoclce an• Wh""h lnnclloo Boxes 
Railway Track-work Co. Standard Underground 

Oo...-.1 &all Ciampi Cable Co. 
Ramapo Alu: Corp. Lamp Goard• and :Fixtures 

G•ard Ralla, Tee Ball .t Anderson M. Co., A. & J. M 
Haoraoeee Electric Semce Sup. Co. 

Ramapo Alu: Corp. General Electric Co. 
Goanle, C..lfle Westlnr;houee E. & M. Co. 

American Bridge Co. Lampo, Are and Jocaodeocent 
o.aru. TroUq (SN al10 Deadllrht1) 

Jllectrlc Servlce Sup. C.. Aoder1on M. Co., A. & J.M. 
Ohio Bra11 Co. General Electric Co. 

Dammen, Pneomatle Weatlor;house E. & M. Co. 
Inrenoll•Rand Co. Lampe, SIJ:'Dal and Harker 

Harp,, TroUry ~!i!i~~~!:J'11~iloa 
ir~1~n s1:i:vi°:!·• :.a.:. l eo~• Nichole-Lin tern Co. 
1'~

0
':'·Jonea Bras• & Metal L~'i,';tw~oi~~~ro 

Nuttall Co., B. D. Ll,:htolnr Prottetlon 
Star Brase Worka A derso M Co .A & J M 
Thornton Trolley Wheel Oo. E?ectrlc n SerT!ce·• Su

0

p, Co. · 
H~ghta General Electric Co. 

Electric Semce Sup. Co. Ohlo Braae Co. 
General Electric Co. Weotlnr;bouse Elec. & M. Co. 
Ohio BraSA Co. Line Matertal (See aloo 

Jleadllnlnl:' Bracket,, Ineulatoro, Wires, 
Haskelite Mfg. Co. Ete.) 
Jeat,,n, Car (Electric) !~~~~~-:.. .. ~·ct· 6 

J. lit. 
Co11t1olldatod Car HeaUnc Columbia M. W. & M. I. Co. 

Co. Electric Ry. Equipment Co. 
Economy Electric Devices Co. Electric Service Sup. Co. 
Gold Car Heauur; a: U.bt- English Electric Co. 

toe Co. General Electric Co. 
~&t'l Ry. Appliance Co. Hubbard & Co. 
"mitb Heater Co .• Peter lltore-Jorea Bras• & lltetal Co. 

Beaten, Car, not Air and Weotinghouse El•c. & M. Co. 

RJ~':i~ !!ervtce Sup. Co. l..ocklnr; Sprior Boxe1 
Smith Heater Co., Peter ~;::ton, Jr. & Co., Inc., 

Wm. Loeomotlna, Electric 
Rrlmela, Weldlor Baldwin Locomotive Wka. 
Indianapoll• SwHch & Frnr; General Electric Co. 
R~·way Track-work Co. Westinchouse Elec. le ll. Co. 

Holoh and IJfto LJ'!1~~~~:uarorin~~~• 
Columbia M. W. & M. I. Co. Universal Lubricating Co. 

Holats, Portable Lubricant,, Oil and OreaH 
lnirereoll-Rand Co. Galena Slp&I Oil Co. 

Hooe, Bridge Universal LubricaUor; Co. 
Ohio Brass Co. Lumber (See Polee, Tleo, 

Dydratllie .nrachlnery etc.) 
Allis-Chalmers Mfg. Co. 1rachlne Tool• 

lndleatlnl:', Sli:m,ls Columbia .M'. W. & ld. I. Co . 
Nlchola-Llntern Co. ~laoraneae Part• 
Oakel EqUipmeot Co. Bemla Car Truck Co. 

loatroment1, Meuorlnr, ~ Uangaoeae l!!leel Goud Ralls 
In,:: and Recordlor Ramapo Alax Corp. 

Economy Electric Devlces Co. .llanganese Steel, Special 
.Electric Service Sup. Co. Track Work 
General Electric Co. Bethlehem Steel Co. 
We.UnrhoUlle Elec. & M. <lo. !ndlanapolls Switch & Fror 

lnlllllatlor; Cloth, Paper ...,. Co. 
Tape Wharton. Jr., le Co., Inc .• 

Anchor Webblilr Co. Manganese Steel Swlt•he1, 
General Electric Co. Frop and Cro•sloc1 
Hope Webbing Co. Bethlehem Steel Co. 
lrTingtoo V&roleh & In1. Co Ramapo Ajax Corp. 
Mitchell-Rand Mfg. Co. • ~letere, Car Watl•llour Okonlte Co. 
sba,.\~:'8o.Under&TOnnd 

11
~;::omy Electric Devices Co. 

WeetJnrhouae E. ,._ M. Oo. Mica Insulator Co. 
lnsulatlor Madi.lnery Motor and Generator Seb 

A.mer. Ine. llachtnery Co. General Electric Co. 
lnsulatlor SIik Jllotor Bueea 

lnior;too Varnish & Ina. Co. (See Ilusee, Motor) 
lnaulatlnr Vunlahea Uotormen'1 !!Mh 

Irvlnr;ton Varnish & Ina. Co. Brill Co., Tho J. O. 
lnltllatlon (See auo Paint.) f/~'f:1-Jissg:;~0 _Sup. Co. 
Anderson M. Co •• A. A: J. H . Wood Co Cb•• N 
Electric Ry. Equipment Co. ·• -· • 
Electric Semce Sup. Oo. IIIotoro, Electric 
General Electric Co. Allla-Cha lmera Mfr;. Co. 
lrvinr;ton Varnish a, In•. Co. General Eledric Co. 
Mica ln•ula tor Co . Westlnr;house Elec. & M. Co. 
Mitchell-R and Mfg. Co. Nute and Bolte 
Okooite Co. Allla-Ch s lmers M{J:'. Co. 
We,tlnghouse Elec. a: H. Co, Barbour-Stockwell Co. 

lDOUlatloo Olotb Paper & Bemta Car Truck Co. 
Tape Bethlehem Steel Co . 

Mica In, ulator Co. Colombia M. W. & .M'. I. Co. 
lnoulatloo, Slot Hubbard & Co. 

Imnr;tou Varnish & In•. Co. , Oils (See Lobrteante) 

Packing 
Electric Service Sup. Co. 
Power Specialt y Co. 
Westinghouse Tr. Br. Co . 

Palota & , •arolahea Inoulat­
lng 

Mitchell-Rand !IUg. Co. 
P11lnta & Va rnleh Prt"'Sf'M'R­

th·e• 
Beckwith-Chandler Co. 
Dixon Crucible Co., Joseph 

Paints and Varol• he• r.,, 
Wnodwork 

Beck with-Chandler Co. 
N ational Ry. Appllaoce Co. 

Pa,·ement Break.er!l 
Ingersoll-Rand Co. 

P1n-ioi; Brlek \ "itriflNl 
N a tional Paving Brick 

JII !grs. Ass·n. 
Pining Goard•, Steel 

Godwin Co .. Inc., W. S . 
Pavlnr lllaterlal 
Amer. Br. Shoe & FdrJ. Co. 

Plckope, Trolley \Vire 
Electric Semce Sop. Co. 
Ohio Brass Co. 

Pinion Pnll•ro 
Columbia M. W. & M. I. Co. 
Electric Service Sup. Co. 
General Electric:: Co. 
Wood Co~ Chas. N. 

Pinions (See Gear1) 
Pino, Case Hardened, Wood 

and Iron 
Bemis Car Truck Co. 
Electric Service :,up, Co. 
Ohio Braes Co. 
Westinghouse Tr. Br. Co. 

l'lpe 
National Tube Co. 

Pipe Fittings 
Power Specialty Co. 

Planer• (See Machine Toole) 
Platea for Tee Kall Swltehu 

Ramapo Ajax Corp. 
Plh,ro, Robber lo1tllated 

Electric Service Sup, Co. 
l'nt'Dmatle Tool1 and 

Acce11oriff 
lngeraoll-Raod Co. 

l'ole l,lne Uardware 
Bethlch•m Steel Co. 
Ohio Brase Co. 

rf>~<;.:•~~:~•¼'\ug. Co. 
Hubbard & Co. 

Pol•• and Ties, Treated 
Bell Lumber Co. 
International Creosoting & 

.Cl!nJitructloo Co. 
N~onal Pole Co. 

l'ol,a, !lletal Street 
Bate• Expanded Steel T ru"8 

Co. 
E'lectric Ry. Equip . Co . 
Hubbard & Co. 

Polee, Tleo, Poole, Pllloc and 
Lumh•r 

Baker Wood Preserving Co. 
Bc11 Lumber Co. 
International Creosotlns & 

Conotructlon Co. 
National Pole Co . 

Pole•, Troll,y 
Anderson M. Co., A. & J. M . 
Columbia M . W . & .M'. I. Co 
National Tube Co. 
Nuttall Co., R . D. 

Pol••· Tubular Steel 
Elec. Ry. Equip. Co. 
Electric Service Sop. Co . 
National Tube Co. 

l'ore•lnln, Special High 
,·01tag• 

Lapp Insulator Co. 
l'ortable Grln,lers 

Buda Co. 
l'oth,ads 
Okonite Co. 

Pnw,1r Savin,: Invlees 
Eeonomy Elee. Devices Co. 
Nat'I Ry. Appliance Co. 

Pressure R,platoro 
General Electric Co. 
Weatlnghouee Elec. & M. Co. 

Pomps 
Allis-<:halmers Mfr. Co. 
Inirersoll-Rand Co. 

Pumpa, Vacnom 
IngersoJI-Rand Co. 

Punches, Ticket 
Bonoey-Vehslage Tool Co. 
International Register Co .• 

The 
Wood Co., Chas. N 

Rall Brae•• and Faateolnp 
Ramapo Alax Corp. 

Rall ,lolnl& 
Carnegia Steel Co. 
Rail Joint Co. 

Rall ololnta, Welded 
IndlanaPoll• Switch & Fror; 

Co. 
Metal & Thermlt Corp, 

Rall Grinder, (See Grlnden) 

Rall•. Steel 
Carnegie S teel Co. 

Railway Pavlnr Guard• 
Steel 

Godwin Co., Inc., W. !!. 
Railway Sarrty Swltehn 
Consolidated Car He&tln&' Co. 
Westlnr;houae Elec. & M. Co. 

Railway Welding (See Weld• 
In,: I>roressea) 

Rall Weldlnl:" 
Metal & Thermlt Corp. 
Rail Welding & Bonding 

Co. 
Rattan 

Brill Co., The J. G. 
Electric Service Sup. Co. 
Hale-Kilburn Co. 
HcywoOd-Wakefield Co. 
St . Louie Car Co. 

R•giet•ro and Fittings 
Brill Co •. The J. G. -
Electric Service Sup. Co. 
International Reg. Co., The 
Ohmer Fare Regieter Co. 
Rooke Automatic Re&-. Co. 

Beloforc,ment, Concrete 
Amer. Steel & Wire Co. 
Bethlehem Steel Co. 
Carneirle Steel Co. 

~pair Shop Appliance• (S .. 
al&o Coll Bandlor and 
Winding Jllaehlnee) 

Columbia M. W. & M. I. Co. 
Electric Sernce Sup. Co. 

Repair Work (See abo 
Colla) 

Columbia .M'. W. & M. I. Co. 
Geoeral Blectric Co. 
Westinghouse Elec. & M. Co. 

~placers, Cu 
Columbia M. W. & M. I. Co. 
Electric Service Sup, Co. 

Reslotanee, Grid 
Columbia M. W. & M. L Co. 

Reolotaoce, \Vire and Tube 
General Electric Co. 
Westinghouse Elec, & M. Co. 

Reslotaneea 
Consolidated Car Heatlnr; Co. 

Retrlevrrs, Trollry (!!ee 
Cat,hera and Retrieve••• 
Trolley) 

Rh,oetate 
General Electric Co. 
Westinghouse Elec. & M. Co. 

Roofe 
Haskellte Jl[fg. Co. 

Sander•. Trock 
Brill Co ., The J. G. 
Columbia M. W. & M. I. Co. 
Electric Service Sup. Co. 
Nlchols-Llntcrn Co. 
Ohio Brue Co. 

Sash Fh:t or••• Car 
Brlll Co., The J. G . 

Sn,h, Jll•tal, Car Window 
Hale-Kilburn Co. 

Scrapers, Track (See Clean• 
ero and Scrapers, Track) 

Screw Drlnro, Rubber 
lneolated 

Electric Servlce Sup. Co. 
S•atlDJ:' !If alma.I• 
Brill Co •• The J. 0. 

S.-ah, Boa 
Hale-Kilburn Co. 
Heywood-Wakefield Co. 
St. Louie Car Co. 

Seats, Car (Sre also Rattan) 
Brill Co .• The J. G. 
Hale-Kilburn C0. 
Heywood-Wakefield Corp. 
SI. Lollis Car Co. 

s,cood-H&11d Equipment 
Electric Equipment Co. 
Sachaeomaler Co .• Geo. 
Standard Rall & Steel Co. 
Transi t Equipment Co. 
Zelnicker SoJJply Cc. ., W. A. 

ShadN, Vr•tlbnle 
Brill Co., The J. G. 

Shonl1 
Hubbard & Co. 

Sho.-elo, Power 

t~fr~.~l~~•l~: Co. 
Sll:"nalo, Car StarUor 
Consolidated Car Heatlnl:" Co. 
Electric Service Sup, Co. 
Nat'l Pneumatic Co., Inc. 

S~~:1.!~f::!0
~0. 

Oskel Equipment Co. 
SIJ:"nal Syotema, Block 

Electric Semce Sup. Co. 
NachOd Signal Co .• Inc. 
Union Switch & Signal Co. 
U. S. Electric Sl,rnal Co. 
Wood Co .• Chae. N. 

Signal S,-etema, Dlrhway 
Crooeloe 

Nachod Slpal Co., Inc. 
U. S. Electric Signal Co. 

Slack AdJostrro (Sre Brake 
AdJOlten) 

March 1, 1924-

Siar; 
Carnegie Steel Co. 

Sleet Wheel• and Cutten 
Anderson M. Co •• A. & J. M. 
Columbia M'. W. & M. I. Co. 
Electric Ry. Equip. Co. 
Electric Service Sop. Co. 
lllore-Jooea Brass & Metal 

Co. 
Nuttail Co., R. D, 

Smokestacks, l!ar 
Nichols-IJntern Co. 

Soow-Plowo, Sweepere and 
Brooms 

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

s~~;'w~~d":~a'i:e::~ta8o. 
Sold•rlni:; and Ilrazlor (SN 

'Weldin!:' Proeeoee1 and Ap. 
paratoa) 

Spike• 
Amer. Steel & Wire Co. 

sy::J~r:tt:~~.l:"'~:. Co. 
Sr>ttlal Trackwork 

Bethlehem Steel Co. 
Lorain Steel Co .• The 

Spllclng Compoooda 
Weatlnghouse Elec. a: M. Co. 

Spllelnc SleevN (See Clana..-
aod Coaneetoro) 

s~:5:• c°: ~~~-k 
Brlll Co., The J. G. 
St. Lonie Car Co. 
Taylor Electric Truck Co, 

Sr,rlnkl•ra. Track aod Boa4 
Brill Co., Tho J. G. 

!!teel and Steel Prod•ct• 
Monon Mfr. Co. 

Stepa, Car 
Monon Mfr;. Co. 

Stoken, Meehanleal 
Babcock a: WIicox Co. 
Weatlngbouae Elec. le ll, Co,_ 

Stop, Sii::nal• 
Oskel Equipment On. 

SI ora,:e Batterle1 (!ee Bai. 
hrlee, Storage) 

Strain Jnaolaton 
Ohio Bras• Co, 

Strand 
Roeblin,r's Soni Co., J. A. 

Soperhratera 
Babcock & Wilcox Co. 
Power Specialty Co. 

SweepPra, Snow (See Snow 
l'lowo, Sweepen and 
Broom&) 

Switch Stand• 
Indianapolis Switch & Fror­

Co. 
Ramapo Ajax Corp. 

SwltchN and Swltchhoard1 
AIiis-Chalmers Mfg. Co. 
Anderson M. Co., A. & J. M. 
Electric Semce Sup. Co. 
General Electric Co. 
Westinghouse Elec. & M. Co. 

Swlt,hes, Selector 
Nlchols-IJntem Co. 

8wltches, Tee Rall 
Ramapo Alu: Corp. 

Switches, Track (See Track, 
Special Work) 

T~~::ih.~nd Co. 
Railway Track-work Co. 

Tapeo and Cloth1 (Seo In-
1otatlng Cloth. Paper aoct 
Tape) 

Tee Rall, Special Track 
\Vnrk 

Bethlehem Steel Co. 
Rampa Alu: Corp. 

Telrphooeo and Part• 
Electric Sernee Sup. Co. 

Tf-minals, t,"llble 
Standard-Underground 

Cable Co. 
Testing lnotmmenh (See ID• 

1trumento, Electrieal Meu­
tlrlnr, Teetlor, etc.) 

Thermootat• 
Conoolldated Car Heating Co. 
Gold Car Heat.lnr; Is IJrht• 

In,: Co. 
Railway Utility Co. 
Smith Heater Co •• Peter 

Ticket .choppen and De, 
1troyrrs 

Electric Service Sup. Co. 
Tl~o. All llletal 
Metal Safety R'way Tie Co. 

Ties and Tie Rom, Stffl 
American Bridre Co. 
Barbour-Stockwell Co. 
Carnegie Steel Co. 
International Steel Tie Co. 

Tires, !llec.hanleal 
Dayton Mechanical Tie Co. 

TiPo, Wood Croll (SN Polea, 
Tl~•. Foote, etc,) 

Tonpe Swlt.!hPI 
Wharton, Jr., & Co., Inc., 

Wm. 
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Don't Overlook 
Opportunities 

Men who regularly keep 
in touch with the market 
through other channels 
often overlook the many 
opportunities that are 

the to be found 1n 

SEARCHLIGHT SECTION 
For Every Business Want 

"Think SEARCHLIGHT First" 
0156 

= 
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s• STUCKI s I ~ - SIDE I 
I BEARINGS ! 
5 = ! .... o5J"!~~~~-o. ; 
§ Plttabursh. Pa. § 
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HALE-KILBURN 
CAR SEATS 

For Every Class ol Service 
' General Offices and W orlu: Philadelphia 

Officee1 New York, Chicago, St. Loula, Waahlnctou, San Frandeco 
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~ THE Hl'.bT TBUSS PLANJt ELECTBIO IIEATEB EVEB PRODUCE D § I . No. I 
i 478E§ I § • = 
i GOLD CAR HEATING & LIGHTING co .. BROOKLYN, N. Y. I 
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The Tool Steel 
Gear and Pinion 

CINCINNATI , 0 
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I CHILLINGWORTH I 
-= One-Piece Coar Cases = 
§ Soamh•-Rlvetlro-Lli::ht Welsht iii 

==

i: Best for Servlc-DurahUlty and ~!1~ 
Economy. Writ• Ue. ~ 
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§ "Axle Specialists Since 1806" ! 
§ Addreu all ~lllil to Post Office Box 11111, Rlebmond, Va. § 

I CAR AXLES I 
I J. R. J OF~~~~~TE~f Px&~·, INC. I 
§ For Locomotive■, Penenger, Freight end Elect r ic Cara § 
5 Smooth Fori::ed or Rough Turned-Carbon or Allo7 Steel-Plala or 8 § lleat '.fr~ated, FoTged S~~ts;o~~l:~~ ~•• Crank Pina, Lars• § 
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Whttl l'rrose11 (See Machine 
Tool■) 

Tool Steel Troll,y '\Vire 
Bethlehem Steel Co. 
Carnegie Ste•! Co. 

T ools. Track s od Jlllae. 
Amer. Steel & Wire Co. 
Columbia M. W. & M. I. Co. 
.• Juectric Service Su p. Co. 
Hubbard & Co. 

Trsnemh1slon Tower■ & 
8trncture1 

Amer. Bridge Co. 
Trffldl, Safet.r, Stair, Car 

Step 
Morton Mfl'. Co. 

Troll•.r Bues 

American Elec'l Works 
Amer. Steel & Wire Co. 
Anaconda Copver MiniDI' Co 
Bridgeport Brass Co. 
Roebliugo Son• Co., J. A. 
Rome Wire Co . 

Railway Utility Co. 
St . Lout• Car Co. 

Yltrllled Pa.·lng Brlrk 
National P aving Brick 

lllf g-s, Ass'n. 
\\'rided H11H ,lolnto 
E lectric Ry. Impr oveme'lt 

\Yhrel■• Car, Caftt lroo 
Assn. or M fre. of Chilled 

Car Wheel• 
Wh•el•, Car, Steel II :,te,l 

Til'fl Trucka, Car Co. ' 
Railway Track-work Co . 

Tower• " nd Tranomluloa 
Stroctnr f'l!t 

Archbold-Brsdy Co. 

Anderson M. Co .. A. & J.M. 
E lectric Service Sup. Co. 
Gener a l Electric Co. 
More-Jones Brass & Me tal 

Baldwin L ocomotive Wk•. 
Brill Co., The J. G. 
Bernie Car Truck Co. 

Indlan a poll• Switch & Fros 
Co. 

Metal & Thermit Corp . 
Uh to Br ass Co. 

Carnegie Steel Co. 
Wheelo, Troll.,.. 

Anderaoo :oi.l.-. Co., A. • 
Co. 

Nat'l R.r. Appli ance Co. 
·Nuttall Co., R . D. 

St. Louie Car Co . 
Rail Welding & Bonding Co . 
Railway Track-work Co. 

J. M 

Bates Expanded Steel Truss 
Co. 

Weettnghouse Elec. & M. Co. 
Oh io Brass Co . 

Trnlle.r Buee, Retrlevlnl' 
Anderson M. Co., A. & J. M 
E lect ric Service Sup. Co. 
General 1i:lectrlc Co. 

Taylor Electric Truck Co. 
Westinghouse Elec. & M. Co 

Tubing, Sitt! Wrldero, Portable Electrl• 
Electric Ry. Imp. Co. 
Indianapolis Switch & Fror 

Columo1s :M. W. & JII, I. Co. 
Electric Ry. EQnlp. Co. 
Elec. Sernce Snppliea Co. 
General Electric Co. National T ube Co. 

Track Grlnrl,n 
Metal & Thermit Corp. 
Railway Track-Work Co. 

TrBrk ltH Trolllrar• 
Brockway Motor Truck Co. 
Pierce-Arrow Motor Car Co. 
St. Louie Car Co. 

Track, Spec!") Work 
Barbour-Stockwell Co. 
Bethlehem Steel Co. 
Buda Co. 

Nat'! R ) ·. Appliance Co. 
Nnttall Co., R. D. 
Ohio Braes Co. 

Trolley Bn•n 
Brlll Co .• The J. 0. 

Tublor;, Y,llow & Blaek 
Flexible Varnlohee 

Irvington Varnlah & In■. Co 
Tnrblnf'ft, Steam 

Allis-Chalmers Mfg. Co. 
General E lectric Co. 

Westlnghonae Elec. & M . Co. 
Turhlner \Vat.er 

Co. 
Ohio llraoe Co. 
Rail Welding & Bonding Co. 
R ailway Track-work Cu. 

W•ldlng Proc••••• and 
Appnratua 

E1t>C. R;v. ImproTement Co. 
Gen er a l Electr1<" Co. 
Indianapolh Switch a, Fror 

Gilbert & Sono. B. F. A. 
More-J on es Braes & J\lehl 

Co. 
Nuttall Co., R. D. 
!lt •r Bra•• Worko 

l\·h11t1eo, Air 
G<>neral Electric Co. 
Ohio Brase Co. 
WPAtino,house Tr. Br. Co. General E lectric Co. 

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

Turns tilirs 

ColumblaM. W. & M. I. Co. 
Indlanapoll• Switch I, Fros 

Troll , y Matmal■ 
FJlectrlc Servi"" Sun. Co 
More-Jonea Brass & Metal 

Co. 

Electric Service Snpplteo Co 
Perey Mfg. Co .• Inc. Co. 

Metal & Therm it Corp . 
National Ry. Appliance Co 
Ohio Rra•• Co. 

Wire Rope 
Amer. Steel & Wire Co. 
'RoPbllnlt'A Son• Co .. J. A. 

Turntnhlifle Wlr,o and Cabl•• 
Co. 

Ohio Bra•• Co . 

lnd lanapolte- Switch & Fror 
Co. Rail Welding & Bonding Co. 

Railws;v Track-wor k Co 
Westlnghnu"" Elec . & 11! Co 

\\",-trllnr ~t f"f" I 

Amer . Electrical Work• 
Amer. Steel & Wire Co. 

New York Switch & Croes• 
Ing Co. 

R•mspo AJax CorJ>. 
Wharton, Jr., & Co., Inc .• 

Wm. 

Troll ry ~ h OPI' 
F.rnnomv F.lP"' DPvit"Pe Co. 
Miller Trolley Shoe Co. 

YRrnnm Impregna tion 
All is Cha lmers Mfg. Co. 

, ·01v .. 

4 n• <'Onda Copper Min. Co. 
Bridgeport Br ass Co . 
(#"ner11 I F.tectrtc Co. 
Okonite Co. Ohln Br asa Co. 

Trnnofer lo•nlni: MarhlnN 
Ohmer Fare Register Co. 

Troll,., Wheel• ( !lN' Wh••I•. 
TrnJ1 py ) 

\V, ~ttnl?"hnuRP Tr. Br. Co. 
l"nrnl!=thf"d Pnpflr ft 

Electric Ry. Improvement 
Co. 

Irulhrn~polte s..._.n"'h & Fro,. 

11,.,,bJin g1 Son• Co .. J. A. 
ro 

Tranef,rr Tahlf'H 
American Brl~e Co. 

TrolJ(I,~ n·h N'IR. Hu~hin gR 
More-Jones Brass & Meta! 

lrvl n o,ton Varnish & Ins. Co 
Ynmlsh Silk• Co. 

Railway Track-work Co 
Wheel Guard• (SH, Fender■ 

nnil t\"hrrl Ouarch1) 

Rome W ire Co. 
Sta nda r<l Under gr ound 

rnhl e Cn 
Co. 

Allis-Chalmers Mfr. Co. More-Jones Brass & Metal 
Tronatormelll I Troll(IY \\'h ttlfl & n n rptr 

Trvi ni,tnn Ve rnl•h & Ine. Co 
\"nrnls hrs (~(1(1 P a ints, etc.) 
\"1•ntilntors. Car 

\V'efltlnirhon QP 'F.1,.f' . & M. Co 
\ \" oud I're~tn·o t l1·r11 

General Electric Co. Co. 
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j_:_ .:.-...... --- Trade Mark Res. PaL Olf. 

Made of extra quality etock firmly braided and 11moothly 11.nlahed. 
;;===== Carefully inapected and gnarsnteed free from flaws. 

S1mples and information 11:'ladly sent. 

SAMSON CORDAGE WORKS, BOSTON, MASS. 
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Brill Rail-less Cars 
Serve Philadelphia 

Oregon Avenue Installation acting as feeder 
line to electric railway cars 
To Philadelphia goes the honor of 
having in operation the largest in­
stallation of Rail:less Cars in the 
United States. All cars operated 
are of the Brill Rail-less street car 
type, mounted on Brill Rail-less 
car chas·ses, equipped with two 25 
Hp. motors. They are furnishing 
transportation over a route which 
previously was without public con-

veyance, and act as feeders to elec­
tric lines intersecting with Oregon 
Avenue. 

Brill Rail-less Cars offer electric 
railways a type of equipment 
capable of meeting the transporta­
tion requirements of new territo­
ries adjacent to their lines at com­
paratively low initial and operat­
ing costs. 

m THE J. G. BRILL COMPANY rm! 
~ PHILAOE:LPHIA. PA. lmJ 
AMERICAN CAR Co. - G.C. KUHLMAN CAR Co. WASON MANF"b Co. 

ST. L.OUIS MO. CLCVCL.ANO.CHIO. SPRINOF'ICLO.MASS. 
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100 More Equipments 
for the lnterborough 

The 100 two-motor GE-260 Equipments with 
PC-10 double-end Control re<:ently ordered for 
the Subway Division of the Interborough Rapid 
Transit Company are duplicates of more than 
325 Equipments which have been in service 
since 1917. 

• 
General Electric Company 

Schenectady, N. Y. 
Sales Offices in all Large Cities 

25-2~2 

GE-260 
Motor 

PC-10 
Controller 

C-131 
Master Controller 
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