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Pneumatic Tamping 
Makes Better Track at Less Cost 

Pneumatic Tamping is the most efficient and economical war to tamp track. This i~ 
proved h\ hundreds of accurately kept cost records on dozens of roads. lnger,-oll-Rand 
Pneumatic Tie Tampers enable four men to tamp more track and do a hetter job than 
twelve to sixteen men working with hand picks and bars. :-\nd the track stands up two 
to three times longer than when tamped hy hand. 

T he Tie Tamper Air Compressors also make possible other savings through the u~e 
of "Paving Breakers," Rail Drills. \Voodhorers. Spike Dri,·ers. Grinders. etc. 

INGERSOLL-RAND COMPANY, 11 Broadway, New York 
Offirn in all prinripa/ Jomrstir and forriq11 ritirs 

For Can ada refer-Canadian Ingersoll-Rand Co., Limited, 260 St. James St., Mon!real, Quebec. 

and 
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The Westinghouse External Fan 

Commutator-End Housing and Fan Chamber 
Showing External Fan. 

Commutator-End Housing with Protecting 
Cover in place. 

Pinion End of Motor, showing Air Intake 
Opening• with covers in place. 

30 to 50 Percent 
Increase in Capacity 

follows the application of 
Westinghouse External Fans 
to your non-ventilated railway 
motors. 

This '.ncrease in rating is ac
complished by mounting the 
fan, enclosed in a special hous
ing, on an extension of the shaft 
at the commutator end. 

The only factors that limit the 
diameter of the external fan are 
the clearances of the axle collar 
and the wheel hub. 

The effectiveness of this method 
of ventilation 1ies in the quantity 
of air which is drawn through 
the commutator-end housing. 

All the tools needed to equip 
your non-ventilated motors 
with Westinghouse External 
Fans are to be found in aimost 
every electric railway shop. 

Westinghouse Electric & 
Manufacturing Company 
East Pittsburgh, Penn•ylvania 

Salu Office. in All 
Principal Citie, al the 

United State• and 
Foreign Cauntrie• 
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An Impetus to 
Maintenance 

NEXT week will be published the 
Annual Maintenance Number, 

which has come to be one of the out
standing contributions of the ELECTRIC 
RAILWAY JOURNAL to the industry. A 
feature of this year's number will be 
two surveys which will show, first, to 
what degree electric railway shops 
fall short of being modern plants, and, 
second, how modern machine tools 
can be used to cut shop costs. 

These two articles will be quite en
lightening. The first mentioned im
presses one with the great need for 
improvement in the equipment of the 
car shops, as an important part of the 
industry's modernization program. 
The second gives definite examples of 
new uses of machine tools and the 
use of new types of machine tools in 
speeding up maintenance work and 
reducing labor charges. 

·Another feature will be a picture
story of the variety of material han
dling machines that can be employed 
to considerable advantage by electric 
railways in the several departments. 
There have been many new machines 
of this character introduced into rail
way work in the last year or two, and 
the pictures will tell the story. 

Other articles will deal in an im
portant and practicable way with line 
and track maintenance work. Extra 
copies will be printed to supply the 
usual extra demand for this 

NEXT WEEK 

Annual 
Maintenance 

Number 

l\IARCH 22 

• 

Number of Copies Printcil, 6,150 .. Advertising Index-Alphabetical, 40; Classified, 36, 38; Searchlight Section, 35 
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Mr. 
Hevenor's 
Experience 

Mr. H. P. Hevenor, consulting 
engineer, New York, who has had an 
extensive consulting and contracting 
experience in connection with elec
tric . railway track wrote this for 
Electric Railway Journal : 

' ' 

There is only one real method for prop
erly removing corrugation and that is 
by means of what is known as the 
Reciprocating grinder which gives a 
true planing action on the top of the rail. 

"Corrugation should be removed as soon 
as it can be visibly detected or identi
fied, or before it has had an opportunity to 
loosen or harm the track assembly or the 
adjacent paving. It will absolutely 
destroy the track structure and the adja
cent paving long before normal deprecia
tion. I might also add that corrugated 
track is very hard on rolling stock, and the 
noise caused by corrugation is very annoy
ing to passengers as well as the people 
living in the vicinity. 

"Unquestionably, all metal removed from 
the top of the rail, in addition to that of 
normal wear, will have a tendency to 

- decrease the life of the rail, but if this 
rail has corrugations on it, it will natu
rally add to _the life of the rail -to remove,, 
the corrugat10ns. · 

A 11y corru_qations on }'Our property'! 
Enough Reciprocating Grinders? 

3132-48 East Thompson Street, Philadelphia 
AGENTS: 

Chester F. Gallor, 30 Church St., New York 
Ches. N. Wood Co., Boston 
El~ctrieal Engineering & Mfg, Co .. Pittsburgh 
Atlas Railway Supply Co., Chlca1ro 
J. H. Doerr, Los Angeles 
EQuipment & Engineerin1r Co., London 

(128) 

"Re,clprocatln~" Truck Grinder 

"Unh·t>rsa~'' RIOtary Track Grlndt>r 

"llereulea'' Rall Grinder 

••Atlas" Rall Grinder 
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Accuracy • 
IS a By-word 

Accuracy is a by-word in the O-B Foundry be
cause tried and proved results have shown what 
it means to users of O-B Bronze. 

Careful procedure is not simply a thing to talk 
proudly about. It is part of the routine that 
has been established by a well-posted and effec
tive Technical Department that develops and 
controls, in close co-operation with the Manu
facturing Department, the fQ.undry practice that 
has made 0-8 Bronze distinct in its qualities. 

Eoery charge of metal for the furnaces is accur
ately weighed; eoery pot of molten metal is 
checked for pouring temperature and no pot is 
poured until this temperature is exactly right. 
These regular checks in a well equipped foundry 
are representative of the care O-B exercises in 
manufacture and your guarantee of a uniform 
and high grade bronze in all O-B Products . 

. , ~ 
~.~ 

Mansfield, 
TROLLEY MATERIAL-ELECTRIC RAILWAY CAR 

EQUIPMENT-RAIL BONDS-HIGH TENSION 
PORCELAIN INSULATORS-THIPDRAIL INSULATORS 

5 
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~STINGIIOUS[ "VARIABJI _LOAD"RRAK[ 

' 

· { airin the c;!,'I""---■ 
rmit change O all bealth requ 

hour sufficient to n:ic.et that is affecting surface 
' ~ serious traffic 1:ond1t1ond use of automobiles, a:1~ r ca; operation i_s the m~h~\;olice Departmet_1t, wt~~e 

traffic r1gul:;1~~e~ street intersection a A~t:~~biles 
makes ~ mo low movement occurs. than most 
cong:b~:

0
~0 °:cielerate to a gref:e:e:~C::~esirable_ to 

~fe the older types o~ c~d\:ord higher accelchi:attf; 
• a car that v;ou "th other ve 1cu 

de_s~na view to keeping pace w~nt automobiles in 
w1tllic and partic1;1larly to pr:~il the next stop :wa\ 

~f:C :he~J frTo ~:~!~~1::i: ~~rs.u moto? ~,~;\!{i~t!:~ 
reac e • . dly at the rate 0 

to accelerate rap1 . . re 
hour per second. k" efficiency, penmttmg !11~ 

To improve the bra mg -;ars are equipped wit_ a 
id deceleration, these ed because it prov1_dis 

~iriab!e lfad br:~t~;~i:;·regula~ed by !~rt~ni: 
a braking r~e, the car thus ensun ngf a hether the 

f~r~;c s!~~pi~~ d1t\;n~~ad~r:le~iaie~ ~o c~~~~itrt 
car is c_mpty,ff[~ ncy of one hundre p'f~e use of 
A braking e c!e b this apparatus. . con-

11 times is attained yd __ __ . the average tt;11e . 
~his type of b:ake re ~~~~ down the running t1~~ 
surned in stopping, n~!in" a longer Pl?k. spe:d ~n
between stops by a . thus accomphshmi . g is 
{ re deceleration begins, . The brake ngging • 
o d" up of service. d ur in any one 

eral spee mg . { { racture shottl . occ ffi . t pr7.s
so arranged that I a ould still rern,11n su c1en 
rod or . lever there w . 
sure tti.stop the_ car·. d ith all the modern sa y 

~ :;he cars are eq_mppe w · is the so-ca 
I,. ~ es, the most irnpor 

an' 

Conditions 
Demanded it~ 

\Ve Supplied 
- ;t. 

The clipping reproduced 
h e re ia from a recent mag
azine article dealing with 
the 200 new cara o f the 
Brooklyn City Railroad. 
Many other progressive 
companie s are adopting the 
V a riable Load Bral,e to 
meet the s ame conditions 
as those described In this 
particular case. 

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

WtsT1NwoustTRAc110N BRAKts 
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TRACK MUST WEAR 
But 

Must ALL of it .. 

WEAR OUT? , 
In your 1924 paved track construction 
plan for wear on rail and paving and 
plan against "wear-out" of your founda
tions and ties. 

Steel Twin Tie Track meets these require
ments at an initial cost that is often far below 
the cost of usual designs. The large effective 
bearing of the Twin Tie plates provides a 
support on which rails may wear naturally 
while the effective bearing of the concrete 
foundation on the subgrade supports the 
paving. Then, at the end of a long life of 
the wearing parts, the renewal does not affect 
the foundation at all. 

Tiu complete detaij.! art at your di!pornl in 
our proposal folder w hich will include deli
vered pricn on T<tvin Tio. 

The International Steel Tie Co. 
Cleveland, Ohio 

7 
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Western 
Red Cedar Poles Wco Northern 

White Cedar Poles 

T hey're off wit h a splash On the Way In th~ boom ready to be cribbed 

A Giant Flume 
Carries the Poles to Puget Sound 

Close to the summit of a mountain, seven miles from Puget 
Sound, stand several hundred thousand of the finest V-.I estern 
Red Cedar trees that grow. 
To get these poles to Puget Sound it was necessary to build a 
great flume down the mountain side and divert water from a 
mountain stream to carry them down the flume to the Sound, 
where they are gathered into cribs and towed to the pole
handling yards. 
National Pole Company operate at more than forty woods points , 
maintain four treating plants and nine concentrating and dis
tributing yards. That's why this organization is ~aking possible 
a delivery service to pole buyers that is unapproachable by any 
other company in the cedar pole business. 

XATIONAL 
POU:COKP~ 

Escanaba, Michigan 

Wes,ern Electric Company 
Incorporated 

0 /fices in 47 principal cities. 
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ANY companies use "Golden Glows" exclu
sively! Their golden, penetrating beam of 
light, free from dangerous glare and dazzling 

effect, renders them especially valuable in electric rail
way operation. In such cases, safety must be always 
the prime consideration. And the "Golden Glow" 
principle is the last word in safety. 

Another important consideration-the Golden Glow 
reflector will not scratch,. tarnish or corrode. It ·is a 
permanent reflector and easy to keep clean. 

Golden Glow Headlights are made in various styles 
and sizes. 

Consult Catalog No. 1 

9 

PHILADELPHIA 
17th and Cambria Sta. 

NEW YORK 
50 Church St. 

CHICAGO 
Monadnock Bldr. 

PITTSBURGH 
829 Oliver Bulldinr 

SCRANTON 
316 N. Washington Ave. 

BOSTON 
88 Broad St. 

Lyman Tube & Supply Co., Ltd., Montreal, Toronto, Winnipeg, Vancouver 
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Here's One Place 
Where the Tie Specifications 

are Strictly Enforced 

IN THE woods where International T:es are produced 
and at the International Plants where these ties er~ 
<r ~ated, the Tie Specifications of the Amtrican Railway 

Eng:necting Association are strictly enforced. Railway 
Eniilleering Officfn have drawn specifications to meet their 
requirements and we-the International Orgaruzation
interpret it as our duty to comply with them in their entirety. 

We believe that the uniform and fair enforcement of these 
specifications by all p1oducers and railroad companies is a 
move in the right direction, not only to stabilize the tie 
business and reduce costs but i _ addition, so that a t:e operator 
can proceed with an orderly, un'.form program of production of 
standard marketable t;es prior to the receipt of orders, know
ing that if he can not di5J>Ose of them to one road, they will 
be salable to others. 

It is to the advantage of the ra;Jroads to support these specifi
cations fo, th;s reason and also because of the fact that strict 
and uniform enforcement creates genuine· competition and 
stimulates rivalry. 

As an indication of the whole hearted manner in which we 
have accepted and are supporting these specifications and as a 
proof of our integrity and our confidence in the grade, quality 
and service life of International Ties, we place a copper 
monogramed dating nall in every tie as a permanent record for 
your inspection at any time. 

·•Writefor full particulars 

International Creosoting & Construction Co. 

General Office-Galveston, Texas 
Plants: Texarkana, Texas Beaumont, Texas 

Gaheston, Texas 
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The door that watches itself 
Study this photograph! 

It shows the new National Pneumatic Automat ic Door 
in act ual operatio~ on a Chicago one-man, two-n:ian car. 

TJ-ie passenger has just alighted, and the door can be seen 
closing without so much as a touch from the motorman 
or conductor. 

At the next stop it will open in the same way-a1;1tomati
cally-just as soon as the car has stopped, and a passenger 
steps on the countersunk treadle in the floor. • 

Chicago's one-man, two-man, National Pneumatic 
equipped, automatic door cars are one example of progress 
in improvement and efficiency. 

I m:estigate ! 

NATIONAL PNEUMATIC 
AUTOMATIC· DOORS 

National Pneumatic Company, Inc. 
Originators and lllanufactunrs 

PRINCIPAL .OFFICE: SO Church St., NEW YO RK 
Philadelpbia,--Colonlal •. Trust Blc.tr. ,:r Chleairo-McCormlck BldR', 

Works-Rahway, New Jersey 
Manufactured in Canada by 

Dominion Whe el - & Foundries, Ltd., Toronto, Ont. 

11 
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Bates Poles on the 
United Traction Company Lines 

at Albany, N. Y. 

• 

Bates Poles are pictured 
at a crossing on the 
United Traction Com
pany lines, out of Albany, 
N. Y. The permanency 
of Bates Pole construc
tion has been one of the 
reasons for the increased 
preference shown them 
by engineers of utility 
companies. 

Bates Poles outline the 
bond issues that buy 
them! 

Get a Bates Pole quo-
tationon your current pole 'J 

) requirements for com-
°"'\ p_arison and considera-

j t1on. 

7\~ 
1 

\ Batea&ndel1eefru11 @. 
. j Illinois Merchants Bank Bide. 

~~ \ Chicaco. nL, U. s. A. 

- ----------:- ) 
;··· ) 
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Power Dept.-Rolling Stock Dept.-Track Dept. 
Galena Service centralizes responsibility 

for lubrication economies 
Galena Service does more than supply oil and grease for every rail
way requirement. It co-ordinates, simplifies and creates economies 
throughout the whole lubrication problem. 

Galena Seruice affords expert supervision over the supply and use of 
lubricants from one end of the road to the other. 

A Galena contract places responsibility for results on us. 

Electric Car Oil 
Power House Engine Oil 
Power House Valve Oil 
Turbine Oils 
Dynamo Oils 
Air Compressor Oils 
Track Oil 
Gas Engine Oil 
Commutator Oil 
Electric Generator Oil 

Anti-Friction Triple Valve 
Oil 

Air Brake Compound 
Gear Greases 
Ball Bearing Grease 
Roller Bearing Grease 
Motor Grease 
Trolley Grease 
Solidified Oil 
Lubricating Grease 
Sponge Grease 

alena-Signal Oi1 Compan 
ewYork Franklin, Pa. Chicago 

. . ~ 

and offices in principal cities • 

13 
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,CmfnA.$witcha,,d Fiue 

To Motou 
WRnt.tou 

Une Breaker under the Car 
Cons bu rl °'"'11oad lldaJ and Cmtaclor 
with powerild ma&~•h< Blowout 

The insulators for sujJjJorlin(J G-E 
Line Breakers are interchangeable 
with those for rheostats 

__...-41p,:;·l1,..,"' ...... ,..e-r;"uJ 
~-•-OY tuniini: the c'Olltroll• 

-X-r!oul,lc-,·nd equipmc·nt n·qum·• ,\ •ingle-c~<l c 
2 C'(lntrol\cr ratchet or <'am ~witch( : <:ontro\1cr rate 
I line brt'akcr, I line bn•akcr, 
:! :\IS-41\-H switches. Cat. ~o. Hl4!l-J., I ~IS-lfi-H switch, Cat. ~o. !!HOU 
~ fuses, 10-amp., Cat.. :--o. 31!•!1.i fur control l fuS<·. IO-amp., Cat. Ko. 34(10,> forcont.rol 

.. swi.,ch, .J!-. · switdi, 
......._E="?==~=~O~frs/:'.;2;;'.B.&S c-a~lc~-====== I>-.'i"fc~•t rn;:i;; ll.&S. c·ablc. 

1 ; ~~:~t-'!t~•t ~ _ J~"r.~'::!~~Ea~~":il~ "tt!. 't.!~b I 

Don•t 
Purchase 

Supplies at 
Random 

General Electric Company 
Schenectady, N. Y. 

Sales Offices in all Large Cities 

~00 K-11, s, -10, -II, -12,-27, 
-2~ •. 3;,, -36, -40, •63 

I -
. • :K-(,4, L-4 

K-14 

K-14 

I 
tu; ;Sir1s:Jc: brr-Ak-<'r 

:?00 rT.,,·o brl·akrr:,. {main cvntat,;ls rn para\1~1) 
~•oo !Two hrt·Rlct'ri; rmain t;"(>ntnl • in :"rics) 
~~) 1Twc., l>tf'Rkt.•;• (m<'.J.in contatl:;. in rii•c;) 

~~l'irt-~5-6~ 
Controller Protection 

G-E Line Breakers on thousands of cars are 
keeping controller maintenance costs down 
to a minimum. 

The Line Breaker is for use with drum con
trollers. It reduces arcing and consequent 
wear on the controller fingers and segments. 
It has proved of great benefit also in pro
tecting motors from imprope1 acceleration. 
Since it is installed under the car it removes 
the arcing nuisance from the platform. 

Another desirable feature of the Line Breaker 
is that it permits the interlocking of doors 
through the control circuit. 

The operation of Line Breaker Equipment is 
explained in detail in your G-E Railway 
Supply Catalog. See page 178. 

GENERAL ELECTRIC 
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Running the Same Old Cars 

Volume r..'I 
Number 11 

in the Same Old Way 
i\ BOUT the only thing which benefits by being the 

L1.. same today as it was many years ago is some relic 
of a bygone generation. When a railway man boasts 
that "We go along in the same old way we have always 
gone-nothing much that is new or different," it places 
his company in a class with other antiques. The strange 
part of it is that some railway executives seem proud 
to be following such a policy. 

It goes without saying that this attitude of pride 
in being old fashioned is not characteristic of the elec
tric railway industry as a whole. But it is unfortunate 
that there should be even a few who take that position, 
because it furnishes ammunition to the critics of the 
electric railway who decry its usefulness and prophesy 
its speedy demise. 

What a different point of view is that of the presi
dent of a railway which recently commenced bus oper
ation. He was asked why the company was planning 
this move. "Well," he said, "it's something new; that's 
what the people want. It shows we are doing something 
besides running the same old cars in the same old way." 

Criticism of the railway which sticks firmly to its 
established customs and makes no changes or improve
ments is perfectly fair because it is nearly always a 
question of disinclination to do otherwise rather than 
inability. That this is so is shown by the fact that 
it is boasted of, not regretted. 

The executive with foresight and courage will find 
a way to do something new, regardless of the financial 
condition of the company, and usually such improve
ments will pay for themselves many times over. 

Contracting for Labor on 
Annual Output Basis .. 

PERHAPS· the most interesting idea to Americans in 
the review of operations of the combined transit 

system of Paris on page 415 is the plan of handling the 
time of platform men on the basis of annual instead of 
daily or- weekly output. The limitations set upon the 
Paris management because of the legal regulations con
cerning eight-hour days, forty-eight-hour weeks and 
twenty-one-day vacations certainly called for ingenuity 
and mutual good feeling if the undertaking was to be 
operated without an excessive number of extra men. 
The plan of contracting for a total annual output goes 
a long way toward settling this problem in a time when 
the employment situation made it difficult to employ 
extras in any event. 

In essence, the plan means that a man agrees to work 
more hours per week in the heavy traffic months, or on 
the heavy traffic days; and in exchange therefor he 
enjoys a shorter working period at other times. The 
natural tendency resulting from this practice is to give 
the experienced man the opportunity to earn extra 
money when there is extra work to be done, and, on the 

other hand, to permit the management to economize in 
labor expense during periods when it would not pay to 
have the men average a legal day's work. 

It may be worth some thought to see whether this 
Paris plan could be put in practice here. It certainly is 
not fair to have to keep regular runs going full time 
on the dullest days simply to give the men their guar
anteed pay and then, at other times, to have to employ 
extras with minimum wage guarantee and maximum 
accident liability. The annual output plan has the 
advantage of averaging out many inequalities and of 
pro:ving profitable to both parties. 

Make Your Headways 
Sell Your Service 

"E VERY hour on the hour. Your watch is your 
time-table" is the well-known slogan by which 

some interurban railways seek to popularize their 
service. There is an idea in this that street railways 
might use, too. Of course, an hourly headway is likely 
to occur only· in interurban service, but the same gen
eral principle applies with equal force to any other 
headway except one so short that the public does not 
have to keep in mind the leaving times of cars. 

When the service is infrequent, it ~hould be so oper
ated that railway patrons or the man on the street 
can easily remember the schedule. For instance, if 
cars leave a central terminal on a ten-minute headway 
it is desirable that they should leave at ten, twenty, 
thirty minutes, etc., past the hour. At other points 
the leaving times can be remembered quite readily as 
the cars will leave, say, three minutes later, at thir
teen, twenty-three, thirty-three, etc., or some corre
sponding combination. Freak headways of any sort 
are undesirable. One car every twenty-eight minutes 
is not appreciably more convenient from the standpoint 
of frequency than one car every half hour, and it 
certainly is much worse from the standpoint of ease 
in remembering the schedule. A combination head
way with a three-minute interval between cars and then 
a seven-minute interval may pass for a five-minute 
average headway in the time-table department, but it 
will not be so considered by the general public. 

Undoubtedly great economies in electric railway oper
ation have been accomplished by the scientific schedul
ing of cars. Careful study by competent men is 
required to prepare time-tables so that cars will not 
pull out too early, stay out too long, waste time in 
excessive layovers, or bunch in the central district. The 
time and money employed to make accurate traffic 
checks are well spent. 

But after the mathematical analysis of traffic de
mands has been made, the matter should not be 
dropped there. The psychological effect on the public 
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of a change in the headway should be very carefully 
considered. For example, if a fifteen-minute headway 
were found slightly shorter than required by tra 'lie 
demand, the interval should not be lengthened to, say, 
seventeen minutes. Of course, it sounds absurd to say 
that any railway would do such a thing as that, even 
though a car could be saved by the change. The JOURNAL 
is, however, familiar with a number of systems where 
just such headways are maintained, and the time-table 
men feel that they have made e_xcellent schedules. In 
such a case as that cited, if the headway could be 
increased to twenty minutes it would accomplish still 
more saving and make a schedule the public could 
understand. Every unnecessary car-mile should be cut 
out of the schedule, of course, but there always must 
oe a certain leeway. Since the idea of the railway 
is fo sell service, economizing should not be done at 
too great a sacrifice o1 public convenience. The public 
needs to be encouraged in every possible way to ride 
on the railway, and an easily remembered time-table 
is a factor of no small importance. 

Local Citizens in the Directorate 
an Asset for Syndicate Properties 

ABSENTEE management of utilities, particularly of 
fl street railways, has long been known to have very 
distinct disadvantages from the standpoint of public 
relations. The administrative advantages of syndicate 
management, which are of course the reason for it, 
can easily be demonstrated. With the form of organi
zation so often adopted, where the local manager has 
little authority and has to obtain orders from head
quarters even for inconsequential acts, his position is 
difficult. When a serious local controversy arises some 
of the local people seem to take delight in attacking the 
company, because they feel, perhaps, that they are 
fighting "Wall Street"-because there is no local per
sonality that stands out as representing the company. 

Several means have been used successfully by holding 
companies to overcome this tendency. One of them is to 
place on the board of directors local men who have the 
confidence of the public and whose business experience 
qualifies them to serve. Another plan goes even fur
ther, in selecting for the president of the company a 
local man. The manager, of course, should be a man 
who, although he may come from outside and be chosen 
for his ability in operation, will become a part and 
parcel of the community. 

But such things are not always done, even at this 
advanced stage of the art of maintaining good public 
relations, desirable as they are. Recently, in an instance 
where the company needed all the favor it could muster 
with the local people, the question arose at once, "Who 
are your local directors?" 

The company had none. There was no local bimker 
or merchant or manufacturer, whose standing in the 
community and whose knowledge of the company's 
affairs enabled him to speak authoritatively and show 
the justice of the company's position. There was no 
local man identified with the management, or who had 
interests in the company, that would be hurt by un
friendly or unwarranted treatment. The situation, 
already bad, was made that much harder to handle, and 
the result was perhaps less favorable than it might 
otherwise have been. It served to impress on observers 
again the desirability, in fact the necessity, of having 
local representation in the councils of the company. 

The Habit of 
Preserving Junk 

SOME railway men, it seems, cannot bring themselves
to junk old cars as long as there is a dollar of value· 

left in them. When the need for some change is real
ized, instead of buying new cars, they scheme up some 
way to rearrange the body, or put two bodies together, 
and then after a nice paint and varnish job, run the· 
product out on the street as "modern" equipment: And 
what have they done? 

They have increased the original investment in the· 
car by perhaps 100 per cent, considering the price of 
the car twenty years ago. . They have saddled upon 
themselves the continuance of the high energy and 
maintenance costs. They have continued the slow 
acceleration and slow running speed, items which are 
most costly in the light of present-day wages. They are: 
depriving themselves of the merchandising value of the 
higher speed and easier riding which would have been 
effected by the purchase of new cars. And finally, they 
still have old cars-improved to be sure, but still old. 

What may seem at first thought to be an economy, 
often is a very dear procedure. To spend 20 per cent 
to 30 per cent of the cost of new cars to rebuild the· 
old ones may cause a company to lose savings which 
would make a substantial addition to its net, not to, 
try to evaluate the attraction of new cars to riders. 

Definite examples of this fallacy have been cited in 
these columns heretofore. Two more cases, which, inci
dentally, are from the· studies of one who would not 
profit by the purchase of new equipment, are cited here. 

A certain street railway company, had it junked 
its equipment and bought all new cars, instead of re
building, would have saved enough on the two items 
of power and maintenance alone to have paid for the 
new cars in five years and thereafter earned 20 per 
cent on the cost of the new cars. Still this company ' 
has not only been rebuilding its old junk, but it has 
bought a number of cars "unloaded" by some other 
company and spent a sizable amount in fitting them up. 

A certain rapid transit company is planning to spend 
a large sum in rebuilding old wooden cars for a dif
ferent manner of operation, while if it were to spend 
a larger amount for new cars and junk the old ones, the 
procedure would be twice as profitable to the company, 
measured in net results. 

There are of course exceptions where it may actually 
be profitable to rebuild old cars. But generally speak
ing the order of the day is new cars, for it is part of 
the industry's program of modernization. Further
more, it is very questionable whether any steps should 
be taken to perpetuate the operation of wooden cars, in 
view of the lightness with which steel cars can be built 
and their greater freedom from serious accidents. 

Truth Must 
Dominate Publicity 

THERE is just a little evidence, only recently 
manifested, that the instrumentality of publicity 

may be used to put something over that would not bear 
up under close· scrutiny. The industry should jealously 
watch and guard against any such work, for it will 
later react to undo much of the good will that has been 
built. We must not permit anything but itonest 
purpose to be the underlying motive for any of our 
publicity matter. And we cannot afford to let any 
unscrupulous person endanger the accepted sincerity of 
our publicity efforts in general. 
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Carhouse for 100 Cars at Louisville 
New Structure, Which Replaces Carhouse Burned Last Year, Is of Reinforced Concrete with Full 

Sprinkler Equipment-Through Tracks Facilitate Car Movement-A Novel Type of 
Double Skeleton Pits and Facilities for Car Washing Are Features 

By F. H. Miller 
Vice-President in C harge of Engineering, Louisvill e Railway 

LoulS\"llle Carhouse from the Corner of Fo11rth and Avery Streets. A Relnforcrd Conc,rrte Roof Is Plncrd Over the 
Entire Carhonse, but End Doors Are Not Provided 

THE Fourth Street carhouse of the Louisville 
Railway, which recently was put in commission, 
represents the best thought of the company in 

the design of a modern fireproof structure for housing 
approximately 100 cars. Facilities are provided for 
inspection, car washing and light repair work. 

The fire which destroyed a portion of the old carhouse 
occurred Jan. 15, 1923, and burned thirty-four cars of 
various types, including twenty-four passenger cars. 
The fire wall between the brick p rtion of the old car
house and frame sheds, combined with a favorable 
direction of the wind, prevented the spread of the fire, 
so that no cars were lost other than those housed in 
the brick portion. 

Four days after the fire the fire loss had been 
adjusted by the insurance company, the burned car
house had been cleared of rubbish, temporary trolley 
wires had been erected and a temporary roof had been 
built over the office, so that the carhouse foreman was 
back in his old location and the carhouse in use. Decid
ing at once to rebuild, plans were prepared for the con
struction of a modern reinforced concrete, sprinkled 
carhouse, with a separate office and recreation building, 
the latter being placed on a separate lot owned by the 
company on the opposite side of Fourth Street. A 
contract was let for the building March 24, 1923, and 
the entiJ;C ·construction was finished in October, the 
office building being opened by a dance given by the 
Co-operative Welfare Association of the company on 
the night of Nov. 1. 

The south end of the carhouse with its track con-

'l 

nections was finished first and that portion placed in 
use while the north half was being constructed. To 
take care of the additional car storage required, tem
porary outdoor tracks were provided on company prop
erty several blocks from the carhouse site. 

TRACK LAYOUT ls FLEXIBLE 

The new track layout is very flexible, as indicated 
in the larger line drawing. The loop around the office 
building is used as a terminus for a short line of cars. 
Cars can enter the house from either direction and, 
as each track goes completely through, can leave with
out being reversed. It is also possible to wye cars 
at either end of the carhouse. This arrangement is of 
particular advantage when hauling trailers, as is the 
practice in Louisville. 

Due to the narrowness of the street and the special 
track layout, the ends of the building are set back 45 
ft. 9½ in. from the property Jine. This gives ample 
clearance within the house. 

The construction is reinforced concrete throughout, 
except the walls, which are of brick. No doors have 
been placed at either end of the carhouse, but provisi()n 
has, been made for installing gates in case they, are 
deemed necessary. This has been provided for by in
serting steel angle supports for hinges in the vertical 
concrete columns. Some saving was made by utilizing 
the east wall of the old brick car house in the construction. 

A row of small rooms and bins has been built along 
the entire west wall of the carhouse. These provide 
a shop office, a room for the motor inspectors, wash-
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Some Views of the Louisville Carhouse ancl 
Headquarters Building 

No. 1. The office building is directly across the street 
from the carhouse. 

No. 2. The double pit has a concrete walkway In the 
center between tracks, with open space beneath. 

No. 3. The sprinkler system Is directly beneath the roof 
and the trolleys are carried In wooden troughs. 

No. 4. The foreman's office is light and cheerful. 

No. 5. The reporting room for the platform men. 
No. 6. Pool tables are provided In the recreation room 

for trainmen. 
No. 7. The second floor provides a basketball court and 

assembly room. 
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rooms and toilets for men employees and women car 
washers, alsQ for storage of various kinds. Space is 
given for drying and storing sand, coke and salt. Steel 
sash are used in the windows. 

The roof is of reinforced concrete construction, 3UP

ported on reinforced concrete pillars spaced between 
the tracks. The roof is covered with 4-ply Trinidad 
Lake asphalt felt. A number of skylights in the roof 
provide light and ventilation. 

Fire proteetion for the entire building is obtained by 
the dry-pipe sprinkler system. There are 1,486 sprinkler 
heads spaced beneath the roof, instead of at car height. 
This places them out of danger of being struck by 
trolley poles. Sprinkler .heads are not provided in 
the pits. 

The arrangements within the carhouse are shown in 
the larger line drawing. There is one pit of ordinary 
type, 150 ft. long, on track 8. Two double pits of novel 
construction are under. tracks 2 and 3 and 10 and 11. 
These pits, shown in the accompanying illustrations, 
are arranged in such a manner as to give a free space 
on one side of each of the two adjoining tracks. This 
is accomplished by supporting the track rails on vertical 
column~ made of old 9-in. girder rails. Cross members 
of 35-lb. T-rail tie the adjacent track rails together 
and form the beams for a reinforced concrete walkway 
midway between the two tracks of the pair. The steel 
members are bolted and welded top and bottom. The 
pits are 4 ft. 8 in. deep from the top of the track rails, 
which leaves a free space beneath the concrete walkway 
of approximately 3 ft. 10 in. 

In addition to lamp pockets along the walls of the 
pits, a novel feature is the inclusion of tool pockets, 
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Details of Pits, Showing "'alkway Construction 

providing places where the workman may leave his tools 
out of the dirt and moisture of the pit bottom. There 
are four of these pockets, two on each side of a double 
pit, the nearest one being approximately 20 ft. from 
the steps at the end. The lamp pockets are· spaced 
10 ft. 2 in., giving ample lighting at all points beneath 
the cars. 

The floor of the carhouse is paved with H in. of 
Tarmac placed on old macadam ballast which had pre
viously been thoroughly tamped and rolled. Relaying 
rails are placed on creosoted ties for the trackwork 
inside the carhouse. Inside drainage is provided by 
frequent cesspools connected to 8-in. wrought iron drain 
pipes which connect with the city sewers. 

The carhouse is piped for both hot and cold water, 
and a number of taps for each are provided at con
venient points. 

A car washing system is being installed at two loca
tions within the carhouse. With this arrangement, 
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cars will be washed by being passed between several 
vertical streams of flowing water. This system is 
similar to that used successfully in Detroit and Toronto. 

Wooden trolley troughs are used throughout the car
house, being suspended from the concrete roof by means 
of iHn. rods. Lighting within the carhouse is from 
the 600-volt d.c. trolley circuit, while the office building 
across the street is lighted from the local electric light 
company's service. 

The office building, which is directly across Fourth 
Street from the carhouse, at the corner of Avery Street, 
has the foreman's office on the first floor. A large wait
ing and recreation room is provided for the platform 
men. As shown in the illustrations, this room contains 
ample facilities for writing reports, and is provided with 
time-table racks, bulletin boards, etc. There are also 
two pool tables, a locker room with individual steel 
lockers for each employee, a shower bath room with 
extra lockers for the basketball teams and a washroom. 
The second story is devoted to recreation purposes and 
has a large floor which is used for games and as a 
gymnasium. The basketball floor is 40 ft. x 80 ft. with a 
clear height of 25 ft. This floor is used weekly by the 
company basketball team, which plays in an industrial 
league. The employees also hold dances there monthly. 

The basement, which goes under only a portion of 
the building, provides space for a heating plant and 
coal storage. 

Snow Scrapers on Heavy Freight Car 

BECAUSE of lack of business due to auto truck com
petition, the electric express department of the 

Union Street Railway, New Bedford, Mass., was forced 
to discontinue operation some time ago. This left the 
company with several express cars on its hands and no 
apparent use for them. As they were of heavy tonnage 
the company decided to try the experiment of equipping 
them with special snow-fighting apparatus. This was 
done in different ways on different cars, but the general 
plan was to place diagonal scrapers on the front and 
rear ends and wing attachments at the middle of the 
sides. A typical example of such a freight car equipped 

One of s .. ,·eral Expre•• Cnre R ebuilt by the Union Street Hollway 
tor U~e a~ Snow I•JowR 

for snow-fighting work is shown in the accompanying 
illustration. These cars have proved extremely effective. 

Close supervision over the operation of snow plows 
during a storm is accomplished by means of a large 
map showing all the routes of the railway. Yellow 
headed pins numbered to correspond with the numbers 
of the snow plows are placed on this map to indicate 
the position of the different units. The operators of 

plows are required to telephone in to the office of the 
euperintendent of transportation whenever they reach 
a telephone station. The approximate location of every 
such unit at any particular moment is shown by the 
pins on the map. 

• 
Long Wing Clears Roadway of Snow 

AFTER a snowstorm, in order to clear a vehicular 
£\. roadway alongside of its track and thus provide 
a place for the operation of automobiles, the Boston & 
Worcester Street Railway, Framingham, Mass., has 
equipped a heavy flat car with two extremely ·long 
wings. There is a wing on each side of the car ar-

,,·1te-n the Rno,v \\'"Ing on Thi,.. C'Rr IK ~wung Outwnrd to tht 
:'\Iaxlmum a Roadwlly of 22 J<'t. Con He Cleared 

ranged to swing outward to the right from the front 
end of the car, regardless of the direction in which it 
is going. The wings are hinged and may be swung 
outward at varying angles according to the width of the 
roadway to be cleared of snow. When not in use they 
are swung in close to the side of the car and hooked up. 

Each wing is built of ft-in. steel sheeting reinforced 
in back by two 75-lb. rails. Two A-frames, the vertices 
of which rest in sockets in the side of the car and the 
legs of which rest against the wings, are used to brace 
it in its outward position. Frames of different sizes 
are available so that the position of the wing may be 
adjusted. Timber is used for these frames, the dimen
sions depending upon the length and the strain which 
they have to carry. The wing is 33 ft. long and has a 
maximum sweep of 2'2 ft. A minimum space of 4 ft. 
can be obtained by using the shortest frame. 

Because it is of such heavy construction this long 
wing is difficult to handle. The procedure when it is 
desired to swing it out into position is first to raise it 
slightly by means of a block and fall from the sup
ports on which it normally rests. It is then pushed out 
by hand far enough to clear the supports and dropped 
down to the ground. The car is backed up and the wing 
swings out by itself. The two A-frames are then 
placed in their proper position, after -which the wing is 
tightened up by means of ropes and pulleys . 

It is thought by the railway that this car saved its 
comparatively small cost of construction during the first 
snowstorm. The clearing of a vehicular railway along
side of the track has made it possible to keep the 
automobiles and motor trucks off the railway right-of
way and has prevented many tieups. Public relations 
also have been improved. It is the practice to clear all 
!streets where the railway operates with this apparatus, 
the snow being pushed back all the way to the curb. 
No particular attention is paid to sidewalks, hydrants, 
etc., in the operation of the car, the clearing of such 
locations being done later by hand. 
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Would Speed Up Cars and Stop Jitneys 
In Houston, Tex., Shortening of Indirect RaiJway Routes, the EJimina
tion of Unnecessary Stops and Changes in Car Design to Speed Up 
Service Are Recommended as the Result of Consultant's Investigation 
-Jitneys Unnecessary and Elimination Will Materially Aid Railway 

ELIMINATION of jitneys on the part of the city, Four of these are shuttle lines. Six are routes operat
and rerouting, rescheduling and general conserva- ing through the business district from one section of 
tion of time, combined with the use of all prac- the city to another. The through routing is a promi

ticable operating economies on the part of the Houston nent feature. Favorable conditions for through routes 
Electric Company, are recommended in two reports by require balanced loading in the two sections and direct
John A. Beeler, New York, made for the city. He routing. Some of the present lines do not entirely meet 
maintains that the jitney should be limited to fields these requirements, and suggestions are made in the 
where it will assist in building up the community report for rerouting to overcome this difficulty. 
rather than to be allowed to operate where it tends to A number of lines operate in one direction only on 
destroy a service which it is economically unfitted to certain streets, service in the other direction being 
supplant. While showing the city the wisdom of elimi- supplied on a parallel street several blocks away. On 
nating this unfair competition, the report points out one single-track belt line the patrons from some districts 
that the solution of present difficulties lies largely ride a considerable dista~ce out of their way on inbound 
within the power of the railway. It must revamp its trips. Test rides show that approximately 73 per cent 

I I I I ,-::: 
slow, halting service, eliminate unnecessary stops and _6180 
delays, and reduce the waste in all factors involving ~ 
the time element. !160 40 
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formerly ran between 3.36 and 3.91, averaging 3.58 °19()3 1904 191.i l906 1907 J908 1m 1910 1911 1912 1913 191-4 1915 1916 1917 1918 1919 19201921 mi° 
prior to 1914. In 1915 when the jitneys began to 
operate in numbers this factor. dropped to 2.13. Since 
then the riding habit has been unsteady. It rose to 
2.78 in 1918, but afterward it fell off steadily until 1922, 
when it was down to 2.08, or 40 per cent below the 
pre-war rate. There has been a similar trend in the 
total number of revenue passengers carried. Had the 
general traffic trend continued after 1914 as it was 
from 1903 to 1914, the number of passengers would 
now be 45,000,000 instead of 31,000,000. The jitney in 
1923 was carrying 8,700,000 passengers, bringing up 
the total to nearly 40,000,000. ""!'he fare increase to 
7 cents undoubtedly had its effect on the riding habit, 
but the slow speed of cars is thought to be also to blame. 

Factors that are contributing to slow speed in Houston 
are slow loading and unloading due to narrow single 
doors, waiting at turnouts, too many stopping places, 
and a large number of positive stops, the report states. 
The failure on the part of the management and the 
men to realize the value of the time element in trans
portation is everywhere in evidence. The value of a 
second seems to be completely ignored. These valuable 
time units are being squandered all day long on prac
tically all lines. One of the reasons why the jitney has 
made such inroads into the railway business is because 
it saves time. 

The operating revenues for Houston are uniformly 
· lower than elsewhere except as measured in earnings 
per mile of track. The reason for this item being 
higher is apparently the large amount of single track. 
This would indicate the need of more double-track lines 
for two-way operation, enabling the company to make 
better schedule speed. 

At present there are nineteen routes in operation. 

I•opulation Served, Track 01>erated, and Revenue Passengers of 
the Hous ton Electric Company, 190:l to 1922. Passenger 

Curve Shows Elf...-t of Jitney•, Jl~glnnlng In 1915. 

of the total passengers ride through the terminal on 
their way to the business district. These people are 
carried on an average of 1.19 miles out of their way at 
a loss of eight minutes time. 

A routing which will provide an extension of service 
into some well-settled districts, and give two-way serv
ice in some sections now served in only one direction 
by the present belt or loop lines, would be an improve
ment over the existing arrangement. The principal 
changes suggested to accomplish this end are the com
bination of two shuttle Jines with their connecting 
trunk lines, and the double tracking of certain streets 
to permit operation in both directions. 

The discontinuance and removal of 2.32 miles of 
track is recommended. This is to be replaced by 3.66 
miles of new track consisting of connections for more 
direct routing, and double tracking for some of the 
existing single-track lines. The track which is to be 
removed includes single track which must be taken up 
for the laying of double track. As much of this track is 
rapidly approaching a condition when it will have,to be 
rebuilt, the entire expense can hardly be attributed 
to rerouting alone. The extent of the accrued deprecia
tion would be a renewal. It is considered that it would 
be advisable to charge the value of all the track that 
is discontinued to the renewal and retirement fund 
instead of new capital account. 

The running time of a street car is of vital impor
tance to the quality of service. The faster the sched
ules are, consistent with their being maintained, the 
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?etter the service for the car rider and the community 
m general. Cars are averaging 9 m.p.h., while the 
jitneys are making 14 m.p.h. Every practicable thing 
should be done to minimize the delays and speed up the 
service. The running time on most of the lines in 
Houston is too slow. Some have a long layover much 
of which is killed along the route to the dis~ust of 
the patron. 

Cars are operated at present on a "stop-at-every
block" policy. The number of passenger stopping 
places under the arrangement is about sixteen to the 
mile. In Houston an average of 6.28 stops per mile 
are made during the middle of the day, and 6.83 per 
mile during the rush hour. 

The report states that a complete revision of stopping 
places is hardly justified, · but that readjustment is 
needed in some sections where the spacing is altogether 
too close. Care should be taken to have the stops 
located in the most advantageous places. A stop should 
not be made on a single track if _there is a possibility 
of one on double track serving approximately the same 
location. By this means cars moving in the opposite 
direction would not be delayed. 

At certain points positive stops serve a useful pur
pose. It is common practice, however, to have positive 
stops ordered for various reasons which have little or 
nothing to do with safety, and sometimes they are 
enforced long after the disappearance of conditions 
for which they were installed. Houston has an exces
sive number of positive stops. 

Boulevards are important arteries of passenger 
travel, but the number of persons in automobiles ac
commodated by requiring every street car to stop be
fore crossing is small compared with the number of 
car patrons discommoded by the practice. 

Positive stops are made at street car intersections 
by cars approaching on all lines. This is unnecessary 
as the more important lines can be given the preference 
and the other lines required to observe the stop. Such 
a procedure would speed up considerably more than half 
the cars, with no reduction in safety. 

At an street intersections ·in the business district 
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positive stops are required. This applies even when 
the signal lights show "clear." While it is true that 
a car is usually obliged to stop at each of these inter
sections to load or unload passengers, this does not 
entirely justify the practice, because it is the occasional 
time gained when having the right-of-way that enables 
the cars to keep on schedule. 

Double berthing should be employed at all important 
stops in the congested districts and at the heavier 
outside loading points. This is not now practiced, al
though when two or three cars are standing at the same 
stopping place they all load and unload simultaneously. 
However, when the first car pulls out the second car 
frequently goes forward an,d ·stops again for additional 
passengers. When the second car moves ahead after 
taking on and discharging passengers it should proceed 
without stopping a second time. 

Every one-man safety car in Houston is provided 
with a single door at the front end. Only one line of 
passengers can load or unload at a time. It is not un
common during the rush hour to see a car stand ninety 
seconds or longer at a single stop. In the business 
district where the congestion is greatest and where 
there is the greatest necessity of keeping cars in mo
tion, the most t_ime is taken up in the interchange of 
passengers. Every possible means should be used to 
reduce the length of stop. Test rides indicate that the 
average length of passenger stop is slightly more than 
eleven seconds. With a car making six stops per mile 
it means that with every second reduction in the aver
age length of stop, the speed can be increased one-eighth 
of a mile per hour. 

All of the large double-truck Birney cars should be 
remodeled so as to provide separate entrance and exit 
facilities at the front end, and a single entrance or 
exit at the rear. With such an arrangement and with 
the use of street collectors, loading and unloading in 
many instances would be .accomplished in a third of the 
time that it takes at present. 

At the more congested corners, young, energetic men 
should be stationed to sell tickets, collect fares, and 
assist passengers. With the larger cars remodeled and 
equipped with doors at both ends, these street collec
tors can let passengers in the rear door in the case of 
the safety car, or in the front door on the two-man car. 

One source of delay to street cars and vehicles alike 
is angle parking in the congested district. In many 
places this forces moving vehicles on the car tracks 
and interferes seriously with the movement of all traf
fic. The parked cars backing out into the street are 
a source of great danger. For safety and speed in 
transportation, angle parking should be discontinued on 
all streets on which there are car movements. Of 
course, parking opposite a car stop should be prohibited 
throughout the city. 

The effect of the proposed changes in routing and 
headways will reduce the number of cars needed. 

NUlllBER OF ~ARS 

A. 11. rush period ..... .................. .... . . ... .. . . 

i~:it~-~~~;~.i_:_::: :::::::::::::::::::::::::::::::: 
Present 

158 
90 

174 
73 

Proposed 
147 
83 

152 
68 

The proposed schedules result in a total saving of 
seven base and hyenty-two rush-hour cars, and the pro
portion of one-man cars is greatly increased. About 
27 per cent of the cars are now operated with two men. 
Careful investi~ation indicates that one-man operation 
ran ·oe extended further, thus increasing the efficiency. 
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With a single exception, all lines should operate one-man 
., cars regularly. 

A summary of the car-hours and car-miles present 
and proposed follows: 

T\\·o-man care .. .................. . 
One-man earn (aingle-truck) ........ . 
One-man earn (double-truck) ....... . 

-- Car ... Miles- ,--- Car•Houre -
Preeent Proposed Present Proposed 
3,984 1,300 464 155 
8,709 8,587 l ,030 935 
5,349 7,720 HO 762 

All cars .......•...• .' ...•.. ,..... I 8,042 17,607 2,034 1,852 

This is a saving in car-hours required of 182 daily, 
and 309 car-hours now operated with two-man cars will 
be replaced by one-man cars. There will be a reduction 
of 435 car-miles daily because of the better distribution 
of service. There will be an actual extension and in
crease of needed service. The waste mileage will be 
eliminated, several of the routes will be shortened, two
way service will be provided in a number of places where 
there is only one-way operation at present, and the 
rush-hour cars will be better distributed to meet the 
demands under the proposed plan. 

l\Iore than 33 per cent of the revenue passengers 
carried by the Houston Electric Company make use of 
the free transfer privilege. Such a proportion is unusu
ally large for a system with so many through Jines, 
and one with practically every line entering the busi
ness district. Many people do not hesitate to use 
transfers improperly obtained or that have expired. 
The railway is thought to be largely to blame for the 
abuse of the transfer privilege because of the laxity of 
the system employed. It is recommended that a new 
type transfer be adopted and that the issuance and 
acceptance of transfers be c.'.'.refully inspected. 

FINANCIAL ASPECTS OF RECOMMENDATIONS 

The consultant states in his report that in order to 
bring the plant up to the highest degree of operating 
efficiency needed, some $163,000 will have to be spent 
for trackwork, and fifteen modern double-truck one-man 
cars purchased at a cost of about $12,000 each or a 
total of $180,000. This means a total immediate ex
penditure of $343,000. 

As all of the new cars are replacing old equipment 
unfitted for .. present operation, their entire cost should 
be paid out of the renewals and retirements reserve. 
The cost represented by the track that is retired by 
the new trackwork should be~ harged to the renewals 
and retirements reserve. Tfos amounts to $93,000, 
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leaving about $70,000 which should be charged to capi
tal. At 7 per cent this will increase the annual interest 
charges $4,900. 

In order to determine the reduction in operating 
expense due to the fewer car-hours required, an estimate 
was prepared of the cost per car-hour. With the 
changes as proposed effective, the total annual reduction 
in expenses that should accrue· are as follows: 

309 car-hourn daily changed from two-man to one-man operation, 
309 :i: $0. 741, equals $229 daily; or yearly, $229 :i: 365........... .. $83,500 

95 one-man single-truck car-houra aaved daily, 95 :i: $1.277, equale 
$121 daily, or:yearly, $121 x 365........................ •. • . . H,300 

Equivalent of eighty-seven one-man double-truck car-houra saved 
daily, 87 :i: $1.598, equals $139 daily, 01 yearly, $139 x 365......... 50,700 

Increased revenue hy improved transfer system. . . . . . . . . . . . . . . . . . . 65,000 

Total savinga.............................................. $243,500 

Complete accounts for 1923 beyond the five months 
ending May 31 are not available at this time, but judg
ing from last year's accounts, these five months may 
be taken as representative of what may be expected 
for the entire year of 1923: The total revenue will be 
about $2,042,000, an increase of $40,000 over last year; 
but operating deductions, including taxes, will increase 
from $1,659,000 to $1,683,000, leaving net earnings of 
$359,000. After interest and amortization charges of 
about $232,000 are paid off, ~ surplus of $127,000 will 
remain for renewals and dividends on the capital stock .. 

The statement below shows these figures in compari
son with the estimated results with the proposed plan 
in operation for the year. 

Present Operations Under Proposed Plan 
Operating revenue .... .. . .... . .. . 
Operating ei:penae .. ............ . 
Taxea .. ....................... . 

$2,042,000 $2, I 07,000 
$1,538,000 $1,360,000 

145,000 --- 145,000 ---

Operating deductions ...... , ..... . 
Net earnings ................... . 

$1,683,000 $1,505,000 
$359,000 $602,000 

- Gross r«<'ipfJ from passengers 
--- t:xpen.ses,mc/uding open;,tion, foxes, renewals ona' lntetPst 
~.Deficit · 
~Surplus 

I Q11ttt-HI--HH---lf--+--t+-Jt-t+-tt-t--+-f---t--l-+-t+--+--l---ll-~l--l---l 
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It is also pointed out that without jitney competition, 
the gross revenue of the railway for 19Z3 would prob
ably be about $2,250,000 instead of $2,042,000. 

How THE JITNEY AFFECTS THE SITUATION 

Jitney competition began in 1914. Its effect on the 
railway revenue can be seen by the drop in revenue dur
ing the later years. At the present time the city is 
served by a dual transportation system comprising nine
teen electric car lines and eight jitney lines. The jitney 
lines all operate between near-by residential sections 
and the business district and in nearly every instance 
along or.· parallel to the railway lines. The type of 
jitney employed is the ordinary Ford touring car. 

The investment actually represented in the make-up 
· of the two systems is assumed by the engineer to be as 
follows, that for the jitney, with garage and shop facili
ties, being estimated at $1,000 for each vehicle in 
service: 

INVESTMENT COl\IPARISON IN RAILWAY AND JITNEY 
Railway Jitney 

$150,000 
. 83 

Inveatment repreaented .......•..................... 
Inveatment per capita aerved ......•................. 
Investment per dollar of annual revenue .•............. 
Jnveatment per thouaand I evenue passengers .......•... 
Inveatment per thousand aeat-milea operated annually 

$6ff_o5~00 

3.00 
193.00 
23.00 

. 29 
17.23 
5. 86 

The following comparative figures give a good idea 
of the annual volume of business handled under present 
conditions: 

PASSENGERS CARRIED 
Railway Jitney Total 

Revenue.......... ............ . ........ 31,000,000 8.710,000 39,710,000 
Tranafer... ... • • . . . . . . . . . . . . . . . . . . . . . . . . 11,450,000 . . . . . . . . 11,450,000 
Total (including free). ........ . . . . . . . . . . . . 42,800,000 8,710,000 51,510,000 

Of the 39,710,000 revenue passengers, the jitney car
ries 8,710,000, or 22 p~r cent. Out of the grand total 
of 51,510,000 passengers, which includes transfer and 
free passengers, the jitney carries but 17 per cent, while 
it receives passenger revenues of $522,600, or 21 per 
cent of the combined revenues. The service conditions 
may be briefly summarized as follows: 

COl\IPARATIVE SERVICE CONDITIONS, RAILWAY AND JITNEY 
Railway Jitney 

174 150 
6,525,000 6,421,000 

719,800 454,913 

Active cars in daily service. . . . . . . . . . . . . .. .... . ...... . 

8:~r~~~r;e~:~~~~'-~---.: ·.::::::::::::::::::::::::::: 
40 4 

261 26 
9.1 14.1 
103 117 

37,550 42,800 
8 3 

Average paaseng-er aeats per car . ...................... . 
Seat-miles in millions per annum . . ........... . .. . ..... . 
Average speed, milea per hour .... .................. . .. . 
Milea per day per car .............. .............. . ... . 
Miles per annum per car .. ..... .................... · .. . 
Seat-miles per revenue passenger ..... ................. . 

While the total mileage is about equally divided be
tween jitney and railway, the latter with greater 
seating capacity is transporting five times as many 
passengers as the jitney, and is giving 261,000,000 
seat-miles as against 26,000,000 for the jitney. The 
number of seat-miles furnished per each revenue pas
senger, namely, eight and three, respectively, shows 
that the railway is furnishing 166 per cent more trans
portation· service than the jitneys. This is partially 
due to the longer haul on the railway line and partially 
to the greater seating capacity of the railway cars. 
The speed of the jitney, viz., 14.1 m.p.h., is its greatest 
advantage to the patron, being 55 per cent faster than 
the railway, resulting in an average saving of about 
four and one-half minutes per trip. Some idea as to the 
relative operating features of the two methods of trans
portation may be gained from the following: 

OPERATING FEATURES CO.MPARED 

Revenue per car-mile, in cents ................ ..... ..... . 
ll.evenuepercar-hour, in cents .................. : .. ..... . 
Total passengera per car-mile ........................... . 
Total passeng:era per man-hour .. ............. ...... . .. . . . 
Man-fiuurs required per thousand aeat-miles ... ........... . 

Railway 
30. 7 
278 
6.58 

60 
2. 7 

Jitney 
8.0 

115 
I. 36 

19 
17. 7 

The jitney, operating in uniformly well populated 
districts, on a short haul basis, and making better·"" 
speed, is earning $1.15 per car-hour, or nearly 40 per 
cent as much as the railway, while the earnings on a 
car-mile basis are 8 cents, or slightly less than one
fourth that of the railway. The fact that the jitney 
requires 17.7 man-hours to render a thousand seat-miles 
as against 2.7 for the railway, or 550 per cent more, 
shows huge waste of man-power by this method. 

Although on some routes the jitneys run on an aver
age of one minute apart during the rush hours, the 
individual is not always • benefited. Often all available 
seats are occupied and prospective passengers are kept 
waiting. This type of vehicle provides only four regu
lar seats but loads of nine or more passengers are not 
uncommon. The extra passengers sit upon or lean 
against the doors. 

Passenger fares, length of trip and rides, and rates 
are compared below: 

LEXGTH OF RIDE AND RATE OF°FARE 
Railway Jitney 

Cash fare, in centa .................................... . 
Ticket rate, in cents ................................... . 
Average receipts per revenue p~en~er, ~enta . ............ . 
Average length of one-way car tnp, m miles ..... .......... . 
Average rate of fare per trip mile, in cents ......... ........ . 
Average length of ride per revenue passenger in mil ea ..... .. . 
A verge rate of fare per mile of pasaenger ride in centa. . . . . . . 

7.00 6.00 

ui 6:oo 
5.37 2.62 
I. 20 2. 30 
2. 83 I. 96 
2.28 3.06 

Although the cash fare on the jitney is 1 cent less 
than on the railway, the actual rate per mile of pas
senger ride is greater on the jitney. The jitney rate of 

am m. 
,A Comparison of Railway &nd Jitney See.ts l'rovided, 

and the Lo&dlng of Each 
This is for a competitive railway and jitney line and Is typical 

of the study made for each line. The graph shows that the railway 
provides enough seats to accommodate both jitney and railway 
passengers at nearly all hours of the day. 

3.06 cents per mile, applied to the railway passenger on 
the basis of his present average length of ride, would 
cause him to pay 8.67 cents. On the other hand, were 
the railway rate of 2.28 cents per revenue passenger
mile applied to the jitney passenger, a charge of 4.47 
cents would result. The jitney rate is thus seen to be 
34 per cent higher than the railway rate when the aver
age distance actually traveled by .the revenue passenger 
is taken into consideration. 

In conclusion the report states that jitney operation 
has no place in mass transportation or where congestion 
is acute. Jitney routes should not parallel or run along 
railway routes where the service furnished is adequate. 
Where unnecessary duplication of transit facilities or 
service is maintained an economical rate of fare cannot 
be maintained for long. To continue such a practice 
indefinitely will involve the community in an unneces
sary and wasteful expense that must eventually be paid 
for by the users in some form or another. 
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Rallway Bn~es and Cars Operate Shle b'y Side on Broadway, Providence 

~~Four-Traci~'' Operation • 
Ill Providence 

Co-ordinated Service, with Buses Carrying the Local Passengers and Cars Running Express, Has Enabled 
the Uniterl Electric Railways to Reduce by Five Minutes the Running Time to OlneyviHe 

Square-Joint Operation Necessitates New Methods of Snow Remove} 

By THE unusual expedient of inaugurating bus 
service parallel to and on the same street with 
its regular car service, the United Electric Rail

ways, Providence, R. I., has increased its net income 
and gained much public good will. · For several years 
there was a persistent demand from the residents 
of suburban communities, particularly in the district 
beyond Olneyville, for more rapid transportation. At 
that time the company was operating both local service 
in the city and through service to the outlying com
munities via Broadway. The complaint was that the 
many stops made to care for the short-haul passengers 
were a source of serious delay'to the through passen
gers. Complaint was made also that on an inbound 
car the local passengers had no chance whatever of 
securing seats, because they were all occupied by 
the through passengers boarding at points beyond 
Olneyville, before the car 
reached the city limits. 

therefore, the railway decided to carry the local passen
gers by bus and operate all electric cars express to Olney
ville Square. A summary of the proposed plan was 
given in ELECTRIC RAILWAY JOURNAL for Feb. 17, 1923. 

A combination of two favorable circumstances made 
it possible to do this successfully. In the first place, 
the width of the street was sufficient to permit bus 
operation alongside the track without interfering in 
any way with the rail operation. In the second place, 
there is only one heavy traffic street crossing Broadway, 
so that the express cars can operate reasonably close to 
their scheduled speed and are not frequently delayed 
by traffic at intersections. The result has been to 
reduce the running time between the center of Provi
dence and Olneyville Square, about H miles, from fifteen 
minutes to ten minutes, and also to provide vehicles 
which have empty seats available for the short riders. 

Bus operation was com

One way that was sug
gested to remedy this was 
to build p a s s i n g tracks 
alongside the existing dou
ble tracks to permit the 
operation of express cars 
which could then get ahead 
of the locals. It was felt by 
the company, however, that 
such a solution of the prob
lem would involve consider
able exp en s e and would 
present serious operating 
difficulties. Instead of in
stalling pas s i n g tracks, Twin Yellow Band• on the Trolley l"oles l\Jark Bu• Stations 

menced in May, 1923, and 
the number of motor buses 
in service has been aug
mented from time to time 
as the traffic has increased. 
Mack, Republic and White 
buses seating twenty-five 
passengers are used. The 
present schedule calls for 
280½ round trips per day, 
each half-trip requiring ap
proximately eleven minutes. 
The headway and the num
ber of buses in operation 
at various hours are shown 
in the following table: 
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A.M. All- Noon P.M. 
Rush Day Base Rus h Rush 

B uses •.••...• 8 5 6 10 
Headwa y ....• 3 5 4 2i 

The former headway with street 
cars alone was never as short as the 
present two - and - one - half - minute 
schedule and was somewhat irregular, 
because the cars of the several 
through lines and the short line cars 
did not divide the intervals evenly. 
There are 7,013 scheduled seats on 
the buses both ways each day, and 
the number of passengers averages 
5,500. The outbound bus terminal is 
about 1,000 ft: short of Olneyville 
Square, to prevent the crowding of 
the local buses by passengers to 

· whom the express service is avail
able. The latter people take the cars 
from Olneyville Square to Providence 
rather than walk the 1,000 ft. to the 
bus terminal and the entire bus car
rying capacity is therefore available 
for the short-haul riders. The ex
press cars run between Olneyville 
Square and Exchange Place, stopping 
inbound for passengers to alight but 
not to board, and outbound to pick up 
but not to discharge. 

In the morning the first inbound 
trip of the buses ·starts at 5: 40 and 
the last trip at night leaves the cen
ter of the city at 1 a.m. The railway. 
express service is operated during 
the same hours. Between 5: 40 a.m. 
and 11: 40 p.m. there is a starter at 
the inbound terminal. Two men, each 
working a nine-hour shift, regulate 
the bus service. They are solely bus 
men, however, and have no responsi
bility whatever for railway operation. 

The bus stations are closely spaced, 
averaging only about 300 ft. apart. 
They are marked by twin yellow 
bands on the trolley poles, in contrast 
to the ordinary white band used to 
designate a car stop. In spite of the 
frequent stops, however, the buses' 
average speed for. the section along 
Broadway is slightly over 10 m.p.h. 

Solld Line Show• Express Car Route 
Between Exchange Plaee and Olneyvllle 
Square. Provldenee. The Loeal Bus Route 

Io Shown Dott~d 

Cars average about 16 m.p.h. 
through this territory. The com
pany feels that it is undesirable to 
operate buses at too high a speed, 
and hence no attempt has been made 
to shorten their running time. As a 
result, 995,848 persons were carried 
by buses on this route during 224 
days of 1923 without injury to a 
single passenger. The bus-miles per 
accident have been nearly double the 
average car-miles per accident. 

A 6-cent fare is charged on the 
buses. Nine metal tickets are sold 
for fifty cents, the same as on the 
cars. Payment is made by inserting 
the ticket in a Rooke register, or 
when cash fares -are paid a nickel is 
inserted and a penny handed to the 
operator. Each operator must turn 
in as many pennies as there are 
nickels rung up on his register. 
Transfers good on car lines other 
than those operating on the same 
street are issued by the bus for 2 
cents. Fare collection is pay-enter 
inbound and pay-leave outbound. 

PARALLEL OPERATION BRINGS PROB-

LEM IN SNOW REMOVAL 

An interesting phase of the situa
tion created by the operation of buses 
and cars on the same street concerns 
snow removal. It was originally felt 
by the railway that the best plan 
would be to pile up the snow on the 
left of the vehicular roadway and on 
the right of the trolley track, thus 
making one large pile between the 
two lanEls. There were two reasons 
for following this procedure. In the 
first place it enabled the buses to 
draw up close to the curb and in the 
second place it was thought that it 
would be possible to clear a wider 
roadway. 

In practice it was found that the 
plan worked out nicely until the ridge 
of snow began to thaw and water 
run across the pavement to the curb. 
In this way the vehicular roadway 

Railway Swe-rs Pile the Snow Beside the Traeks and the Buses Push It Back to tlu, Cur b• 



March 15, 1924 ELECTRIC RAILWAY JOURNAL 413 

became covered with water and when the temperature 
fell considerably at night the water froze and made a 
slippery coating on the pavement. 

Another disadvantage of piling the snow in the 
middle of the street was the necessity of opening aisles 
for electric car passengers to board and alight. The 
advantages, on the other hand, were the complete clear
ing of the gutters, which permitted the buses to draw 
up to the curb; the clearing of lanes to the sewer catch 
basins, permitting rapid drainage, and, most important 
of all, the segregation of traffic so that motor vehicles 
were forced to keep off of the car tracks. 

What finally proved to be the greatest disadvantage 
of all was that the truck drivers turned into the piles 
in order to pass parked automobiles and spread the 
r.now a!I over the vehicular roadway. This necessitated 
abandoning the plan altogether and pushing all the 
snow over to the curb. Had sufficient space been avail
able for trucks to turn out without cutting into the 
central piles, the other disadvantages would not have 
been sufficient to cause the change. In spite of the fact 

Slump Test Determines Proper 
Moisture for Concrete 

Although It Has Not Yet Been Widely Adopted by 
Electric Railways, This Has Been Found to 

Be a Satisfactory Method of Regulating 
the Consistency 

THERE is wide variation among different railways 
in the amount of water used in mixing concrete for 

track construction work. In general, the tendency 
seems to be to use a rather wet mixture. It is claimed 
that the loss of strength due to the pressure of excess 
water is compensated by the greater ease of working a 
wet mixture into place. Regardless of how wet it is 
desired to have the concrete, it is ordinarily desired 
to have it uniform for jobs of the same kind. 

Because of variation in the moisture content of the 
material constituting the aggregate, however, the exact 
amount of water that will be required for a given 

At Left-For llantl-Flnlshed Paving Such as ThlR ,. Greater Slump ls Permissible. At Rlgbt--A llloderaltely Dry 
Mixture of l: 21: 5 Concrete on Harrisburg, Pa., Track 

that the United Electric Railways has abandoned the 
central piling scheme on Broadway, Providence, the 
company feels that this plan is theoretically a sound one. 
If Broadway were slightly wider than its present width 
of 50 ft. from curb to curb, it is thought that the cen-· 
tral piling would have been entirely successful. 

Financially, bus operation has been very satisfac
tory. The withdrawal of local cars from Broadway 
saves the railway considerable money. Against this 
economy the cost of bus operation to supply the local 
service is less than similar rail operation would be. 
As a matter of fact, more passengers are now being 
carried by cars and buses than were formerly carried 
by the cars alone. 

Large Shop for Brooklyn 

PLANS are being prepared for large repair shops for 
the Brooklyn Manhattan Transit Company. They 

will be located between the Sea Beach right of way on 
the west, Shell Road on the east, A venue X on the north 
and Coney Island Creek on the south. This tract com
prises about 60 acres, and the city has already taken 
title to it for the purpose of the erection of these shops. 
It is said that the total investment, after their comple
tion, will be in the neighborhood of $10,000,000 and 
that they will be the largest electric railway repair 
ehops in the country. 

concrete mixture and a given consistency cannot be 
specified in advance. There may be already so much 
water in the aggregate that the amount of mixing water 
necessary is considerably reduced. Fine sand or small 
pebbles will usually require a greater quantity of water 
than coarse sand or large pebbles. The quantity of 
mixing water recommended by the Portland Cement 
Association is given in an accompanying table. 

Water is mixed in concrete for two purposes, namely, 
to hydrate the cement and to produce a convenient 

APPROXIMATE QUANTITY OF l\lIXING WATER REQUIRED FOR. 
CONCRETE ' 

~--Mix
Volume of 
Aggregate 

Cement 
I 
I 
r 
I 
I 
I 

After 
Mixing 

3 
4 
4l 
5 
61 
71 

Approximate Mix as Usually 
Expressed 

Cement 
I 
r 
r 
I 
r 
I 

~Aggregnte----
Fine Coarse 

r I 21 
Ii 3 
2 3 
2 4 
ll 5 
3 6 

Water Required · 
(Gallons per Sack 

of Cement) 
lllinimum l\fnximum 

5 51 
St 6 
51 61 
6 6½ 
71 7! 
81 81 

consistency. From the point of view of strength it 
is desirable to use as little water as possible. On the 
other hand, it is difficult to work a stiff mixture into 
the crevices around the ties and rails where concrete 
is used for track foundations. 

A good way to regulate the consistency is by means 
of the slump test. By this means the amount of mix
ing water used in the concrete can be carefully con-

, 
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The Settlement of the Concrete ls a n A«urate 
Indication of Its Consistency 

trolled. A sheet metal form, shaped like the frustum 
of a cone, 4 in. in diameter at the top, 8 in. at the 
bottom and 12 in. high, is the principal item of equip
ment for this test. A pointed metal rod g in. in 
-diameter and 21 in. long is also needed. 

To carry out the slump test this form is filled with 
the concrete to be tested. It is placed in layers about 
4 in. deep and worked around with the metal rod. 
The specifications of the American Society for Testing 
Materials state that -in order to secure uniform results 
each layer should be rodded exactly thirty times. The 
form is then immediately removed and the settlement 
of the concrete is measured. 

A mixture having a slump of only ½ in. to 1 in. 
contains about the right amount of water for maiimum 
strength, but is rather thick for practical purposes. 
For most work a slump of 2 in. would not be too much. 
For hand-finished paving as much as 4 in. is permissible 

Batches should be tested from time to time and the 
-quantity of water increased or decreased according to 
the amount of slump. If this is done the stre,gth of 
the concre · e can be controlled. 

7hls \\'et :lllxture b Used by the North ern Texas T ract io n 
Company Pre1,aratory t-0 Laying a • Brick Pavement 

Supplying Coal for Car ,Heaters 
BY P. V. C. SEE 

Superintendent of Equipment, 
Northern Ohio Traction & Light Company, Akron, Ohio 

TAKING care of the hard coal heaters in 175 cars 
by the method descrih€d below has cut the force 

handling the fires from ten men to six men and resulted 
in a far more satisfactory firing service. On the lines 
of the Northern Ohio Traction & Light Company han
dling heater coal has been quite a problem. Since the 
ground is uneven and the car storage space limited, the 
wheeling of the coal in wheelbarrows through the long 
lines of cars and then shoveling it into buckets that had 
to be carried into the cars took considerable time and 
labor. This method was unsatisfactory, and sometimes 
the bins on the cars were not filled up. 

After a study was made at the company's Kenmore 
shop it was noted that in bringing the cars into the 
carhouse they all passed around a loop and then backed 
into the carhouse. Advantage was taken of this and a 
coal storage bin was constructed at the leaving point on 
the loop. This coal bin was built with chutes that could 
be opened so that the coal would run out into the 
buckets. A weighted cut-off door was installed· on each 
chute, so that the coal handler could fill the buckets as 
rapidly as he could handle them without having to do 
any shoveling. 

As each car comes in for the night, the handler has 
ready six or seven full buckets of coal, which he passes 

Coal-H a n dling Equipment for S u pplying Car H eat e r s 

to the crew, who dump them into the car coal box, 
completely filling it up. He is able to fill the cars as 
fast as they come around the loop, holding them 
scarcely a minute, so that when the cars are all in they 
are all completely coaled and there is no necessity for 
wheeling or handling during the night. 

To accomplish this an electric portable coal handler 
was purchased, costing in the neighborhood of $600. 
This greatly facilitated the unloading of the hopper 
bottom coal cars. · The device will unload a 100,000-lb. 
capacity coal car in two hours. The bottom of this 
portable conveyor is pushed under the bottom of the 
car and the pockets dumped. The conveyor then lifts 
the coal up and throws it about 10 ft. from the car, so 
that very little shoveling is needed. The same con
veyor is then used to pick the coal from the ground 
and put it into the top of the co·a1 bin. 

Since this system has been installed, even with a re
duced number of men, there have been no complaints 
of fires not being in good shape. The car coal box is 
loaded and the stove is clear of ashes in the morning 
and ready for starting a new fire. 



March 15, 1924 ELECTRIC RAIL WAY JOURNAL 415 

Economic Problems of 
Car, Bus and Boat Transport in Paris* 

The Management Corporation of This State-Owned System Earns Slightly More 
than Government Bonds of the Day-Important Improvement Is the Truckless 
Car-Consolidation Improves Car-Use Efficiency-Contracts Are on Annual Output 
Basis to Reduce Extra List While Holding to Principle of Forty-Eight-Hour Week 

THE Aug. 5, 1922, issue of the ELECTRIC RAILWAY 
JOURNAL carried a detailed description of the 
state purchase and consolidation of the surface 

transit facilities of Greater Paris, which had been 
leased to a private management company while the prop
erty remains under state regulation and ownership. The 
agreement became effective on March 4, 1921. The fol
lowing account shows how this unusual combination of 
state ownership and private management with bonus 
provisions has worked out during its first two years. 

PRE-WAR AND MOBILIZATION DAYS 

In the period of 1910-1914 operating conditions were 
so favorable that the trolleys were able to make a fair 
return on distance fares of 10 and 15 centimes (then 
2 cents and 3 cents) second-class and 15 and 20 cen
times (then 3 and 4 cents) first-class. The motor 
buses, following improvements in engines and tires, 
became profitable about the year 1914. There was every 
expectation that all would continue smoothly under the 
agreements made by the private companies of that timP 
with the city of Pari '!. 

Then came the war. The entire motor-bus fleet was 
requisitioned at once by the government in accordance 
with plans made in 1913. For mass transportation this 
left the trolleys and boats, except the Metropolitan and 
North-South subways. At this time the surface trans
port of Greater Paris comprised ten private companies 
and one city undertaking as follows: 

General Omnibus Company 
Paris and Department of the Seine Tramways 
General Parisian Tramways 
East Paris Tramways 
Nogentais Railway 
Left Shore (Rive Gauche) -Jramways 
Bois de Boulogne Railway 
Paris-Arpajon Railway 
West Paris Tramways 
General Paris Steamboat Company 
Belleville Funicular Railway (city-owned) 

All of these concerns continued operation, although 
handicapped by labor shortage and scarcity of mate
rials. 

COSTS ROSE MUCH SOONER THAN F ARF.l'l 

The war brought an immediate increase in the cost 
of operation, but it was not until Feb. 8, 1919, that the 
fares were raised to 20 and 30 centimes first-class and 
15 and 20 centimes second-class. Although the density 
of traffic increased from 6.24 to 9.12 passengers per 
car-kilometer over the period 1913-1918, the increase 
in expenses was much greater. For the majority of 
workers, wages in 1920 were triple those of 1913. 

Since expenses continued to go up instead of down, 

•This article Is based largely, but not entirely, upon a paper 
by A. lllarlage, general manager of the Paris car-bus-boat com
bine, read before the Societe des Jngenleurs Civils de France, 
Feb. 9, l 923, and reprinted In the November, 1923, Issue of 
L'lnduatrie des Tramways, Chemins de Fer ct Transports Publics 
A uto,nobiles. 

the year 1920 showed a deficit like all of its war pred
ecessors. Earnings per car-kilometer were 2.18 francs, 
but cost of service was 2.91 francs. In April, 1920, 
fares were raised again, making the second-elass rates 
25 and 35 centimes and the first-class rates, 35 and 50 
centimes. · 

On granting the first increase in fare, ,the Department 
of the Seine and the city of Paris made a provisional 
agreement with the railways that was to hold until 
Dec. 31, 1920, pending the working out of a permanent 
p~an. Under this agreement the operators were to be 
allowed a 4 per cent return, and accordingly, a special 
war deficiency account was set up in the hope that costs 
would soon go down enough to permit this return to be 
made out of operating surplus. 

THE STATE PURCHASE OF THE RAILWAYS 

As private capital did not care to continue in a losing 
venture, it was necessary for the state to take over the 
properties and operate them or lease them to a private 
organization. The latter method was chosen, with per
sonnel drawn largely from the General Omnibus Com
pany, which was the leading organization and which 
operated both buses and cars. Six companies were in 
the agreement by Jan. 1, 1921; the boat company by 
August, 1921, and the Boulogne and Arpajon railways 
by Jan. 1, 1922. The remaining private company, 

-namely, Western Paris Tramways, .continued to operate 
independently. -

Under the plan the operation is conducted for the ac
count of the department, which retains control of fares 
and service. In consequence all the receipts belong to 
the department and all expenses are charged against it, 
and it bears the responsibility for a surplus or a deficit. 

For that reason the operating accounts of the prop
erty are carried in a "General Management Account" 
kept by the company and divided into three parts, as 
follows: 

1. Financial accounts (fixed charges, including inter
est, amortization, etc.). 

2. Operating accounts (all receipts .and expenditures 
of operation, direct or indirect). 

3. Remuneration for the company. 
The remuneration of the operating company is made 

up of the following elements: 
1. A return of 6 per cent on the new capital of 

60,000,000 francs. , 
2. A management premium on all receipts, direct or 

indirect, except interest on funds invested, of 0.75 per 
cent on receipts up to 250,000,000 francs and of 1 per 
cent on anything in excess of that amount. 

3. An efficiency premium based on the formula E = 
0.04 (R - 0.65 D), in which R represents total receipts 
from operation and D the cost of service, which includes 
all fixed charges such as interest and amortization of 
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the purchase sum, war loans (deficiency account) and 
rehabilitation costs. 

Out of this compensation, the company pays its board 
of directors and some forty-five heads and sub-heads 
of departments ·in addition to their salaries. The offi
cials also receive a pro rata share of the economy bonu~. 

In practice the "operating premium" works out to 
only 24,000 francs for every 1,000,000 francs addition 
to the receipts. Furthermore, the department shares in 
any profits that remain after 8 per cent is paid to the 
stockholders up to the point where it would be possible 
for the department to acquire 75 per cent of,the surplus. 

At pre-war prices, the value of the combined under
takings was 400,000,000 francs. The working capital 
of 60,000,000 francs supplied, according to the agree
ment, by the Societe des Transports en Commun de la 
Region Parisienne merely served to care for supplies, 

1 pay of personnel and advances to equipment makers. It 
was not sufficient for general rehabilitation and basic 
betterments. The allowed return of 6 per cent plus both 
operating and efficiency premiums was not a sufficient 
'incentive to private capital, as government loans were 
then paying a better return. For this reason, the De
partment of the 8€ine itself made two bond issues at 
higher rates of interest in order that the company might 
carry out the improvement program. Thus the ELECTRIC 
RAILWAY JOURNAL for Feb. 11, 1922, noted that the De
partment of the Seine had offered a twenty-year, 7 per 
cent external gold loan for $25,000,000 in the United 
States coincident with a similar issue for $12,500,000 
through British bankers. These bonds were offered at 
90½ per cent of par. The actual rate of return of 7.78 
per cent on these issues almost equals that earned by 
the company in 1922. 

WHAT THE CONSOLIDATION Now COMPRISES 

The society now operates all surface and water trans
port facilities in Greater Paris exclusive of the Western 
Paris Tramways and the city-owned Belleville Funicular 
Railway. The outstanding data, which show its extent, 
are given in the table in this column. 

At this time, power was supplied from three inter-

PARlS SURFACE TRANSPORT, LAND AND WATER 
ROUTES AND LENGTHS 

Total Equivalent 
,-Single Track-., 

Kilometers Miles 
130 surface car routes. . . . . . . . . • . . . . . . . . . . . . 970 601.4 

53 motor-bus routes . . . . • . . . • • • • • . • • • . • • • • 335 207. 7 
4 railways on right-of-way................ 265 164.3 
1 steamship line... • . • • . • • • . . . . • • . . . • • . . . 23 14.5 

183 routes 1593 987.9 

ROLLING AND F'LoATINO STOCK 
Motor cars ...........•.........••...•...•.....•.•••..••. 1,779 
Trail cars • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 869 
Motor buses• .......•.....•.........•....••...•••.....•. 1,100 
Steam locomotives . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . 3S 
Freight and service· cars . . . . . . . . . . . . . . • . . . . . • . . • . • . . . . • . . 380 
Steamboats (400-passenger capacity)...................... 49 

*By October 1923, there were reported 1,369 four-wheel buses 
seatlf!g:, twenty-three to thlrty-eli:-ht with last capacity standard ; 
fifty~·e six-wheel, forty-eight-seat buses and ~Ix trackless trolley 
buses. 

SHOPS, POWER DISTRIBUTION, OFFICES, ETC. 

50 lns)i)ectlon centers, area .....•....•....•.... 479,500 sq. meters 
5 maintenance plants, area .••••.••.•..•.•••••• 73,200 sq. meters 
1 headquarters, area ...•. _ ........•....••.....•. 2,400 sq. meters 
32 substations, rated capacity ...••..••••...•.••••..•. 62,000 kw. 
1 fuel depot, area ...•....•..........•......... 12,260 sq. meters 
Total tank capacity ( underground storage) •.•••.. 1,200,000 liters 

TRANSPORTATION STATISTICS, 1922 

Vehicle-kilometers for the year .....•..........••...• 135,595,979 
Average flally v ehicle-kilometers.................... 371,500 
Passengers carried .........•....••.......•....•.... 917,723,323 
Passengers carried dally (average).................. 2,514,310 
Receipts for the year, francs .....................•... 305,801,227 
Average dally receipts, francs. . . . . . . . . . . . . . . • . . . . . . . 840,551 

connected stations at Vitry, Saint Denis and Billan
court. Eventually, power will be supplied primarily 
from a central station at Gennevilliers, leaving the pres
ent stations for standbys. 

As early as 1910, the chief predecessor company 
operated two-car trains double-end by means of control 
equipment on the trailer. This arrangement eliminates 
the necessity of coupling at terminals. Fears with re
gard to operation around curves and with the trailer at 
the front of the train have proved groundless. 

Although the tramcars that have been standard from 
about 1913 onward were fitted with light-weight, com
mutating pole motors and other improvements that made 
them unusually light in comparison with earlier de
signs, the management took another step forward in 
1921 with its forty-nine-seat "Type L" truckless car 
(see ELECTRIC RAILWAY JOURNAL, Dec. 2, 1922), in 
which the principle of separate truck and body has 
been abandoned in favor of automobile methods of com
bining chassis and.motor. There are two 45-hp. motors 
per· car, bevel-gear drive and band brakes. Empty, this 
car weighs 11.5 metric tons compared with the 14 
metric tons of its predecessor, "Type G," of equal capac
ity. The weight per seat is 519 lb. against 610 lb. in 
the earlier type. The new cars have Jess unsprung 
weight, less track upkeep, less first cost and 20 per cent 
reduction in energy consumption. They are to replace 
existing cars as the latter wear out, or as additional 
cars are needed. 

As regards motor buses, the four-wheelers have been· 
standardized with thirty-eight seats instead of thirty-one 
or thirty-five. The six-wheel bus (see Bus Transporta
tion, May, 19Z3, and January, 1924) seating forty-eight 
and intended for operation over the wider streets and 
boulevards had already been ordered to the number of 
fifty early in 1922, but the latest news indicates that 
it is too awkward for wider application because down
town Paris has too many narrow streets. 

Without committing itself to the general desirability 
of using the "national" fuel, industrial alcohol, in pref
erence to gasoline, the management has made tests which 
prove that so far as propulsion is concerned, alcohol is 
satisfactory. The company has a department of studies 
and technical control for research in fuels, carburetors, 
process of manufacture, drive, etc. 

FINANCIAL RESULTS IN 1921 AND 1922 

In the year 1920 the Paris General Omnibus Com
pany alone had an operating deficit of 37,000,000 francs; 
and the grand total loss of the companies now in the 
consolidation was 70,000,000 francs. In 1921, however, 
the loss was cut to 21,000,000 francs despite the fact 
that wages alone were increased by 27,500,000 francs. 
In 1922, receipts and operating expenses were almost 
even, the operating deficit being only 689,447 francs. 
As shown in more detail in the ELECTRIC RAILWAY 
JOURNAL for Oct. 27, 1923, the outstanding figures for 
the year 1922 were these : 

Francs 
Total revenue ...........•..•. · •••.••••..•••........ 303,581.980 
Operating expenses .•....••...•••.•......•.......• , 304,271,426 

Operating deficit . . . . . • . . . . . . . . . . . • . . . . . . . . . . . . . . . 689,447 
Charges payable by Department of Seine on sinking 

fund, war fund guarantees, new capital, etc., ...•.•. 42,600,188 
Remuneration to company . . . • • . . • • • . . . . . . . . . . . . . . . 9,191,385 
Add operating deficit . . . . . . . . . . . . • • • . . • • • . • . . • . . . . . ~89,447 

Deficit in true cost of service .•.................... 52,480,970 

Of the item "remuneration to company," 3,600,000 
francs were merely the 6 per cent return on the 60,000,-
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000 francs of new ( operating fund) capital; 2,425,158 
francs was the management premium and 3,166,177 
francs the economy bonus. Therefore, aside from the 
less than current rate of return on capital, the company 
received only 5,591,335 francs on a turnover of 303,-
581,980 or about 1.8 per cent. Its dividend to stock
holders came to 8.5 per cent, but as noted previously 
this is not very attractive when the department's own 
bonds issued to non-working investors yield 7.78 
per cent. 

One of the factors that helped to reduce the deficit 
was the more intensive use of equipment. In 1920, 
the motor cars were active only 65 per cent of the 
possible time; 77 per cent in 1921 and 80 per cent in 
1922. Trailer effectiveness also rose from 42 per cent 
in 1920 to 85 per cent in 1922. As a result, the tram
ways in 1921 carried 5.1 per cent more passengers than 
in 1920, and because of higher fares earned 16.3 per 
cent more revenue. In 1922' the tramway receipts were . 
6.4 per cent higher than in 1921. 

RELATIONS OF CAR AND Bus IN GREATER PARIS 

In 1921, the cars of the combine ran 85,115,000 km. 
The buses ran 35,220,000 km., or almost 30 per cent 
of the total. In 1922, the cars ran 91,817,000 km. and 
the buses 43,210,000 km., or 32 per cent of the total. 
In the first six months of 1923, the buses alone ran 
approximately 24,296,000 km. In 1922', the cars brought 
63 per cent and the buses 35 per cent of the revenue. 
The remaining 2 per cent was almost equally divid!;!d 
between the steam railways and the boats. 

In considering these figures, one must bear in mind 
that in a large portion of inner Paris there is a surface 
monopoly of the buses; that the underground rapid 
transit lines are really short-haul distributors of traf
fic within Paris itself; and that the chief long-haul 
electric business, paradoxically as it may seem, is done 
by the suburban tramways. 

Perhaps no true comparison of tramway and motor
bus costs is possible under circumstances involving such 
radical changes in financing, prices and operation. 
However, the available detail accounts for the year 1921 

· show that the operating cost per kilometer of cars tend
ing to average forty-nine seats was 2.18 francs, while 
buses ranging from thirty-one to thirty-eight seats cost 
2.47 francs. The fuel costs of both classes of vehicles 
dropped in 1922, as both coal~nd gasoline show a de
cline of about 30 per cent in unit costs. 

The receipts per car rider in 1921 averaged 0.33 franc 
and the density per car-kilometer 7.06 passengers. The 
corresponding bus figures were 0.36 franc and 6.67 
passengers. The tramway receipts for 1921 show an 
average of 2.12 francs against expenses of 2'.18 francs. 
The bus receipts show 2.54 francs ag~irist expenses of 
2.47 francs. ;~ 

While the six-wheel forty-eight-seat bus has been 
found advantageous from the standpoint of capacity, 
it is heavier per seat than the other buses. The latest 
tendency is in the opposite direction of smaller, more 
mobile units of twenty-three-seat capacity. 

Inasmuch as the platform cost is the outstanding 
factor, although the wages paid are beyond the control 
of the management, every possible way of saving time 
to increase revenue-miles per hour must be utilized. 
One innovation that seems small in itself but which 
has proved of value from a time and good-will stand
point relat.es to the police investigation of accidents, 
such as collisions. 

Formerly a good deal of time and ill-will was involved 

every time a policeman had to secure from the motor
man his name, run number and other facts which would 
locate him promptly should he be needed later. Today, 
each operator carries a card already prepared for quick 
turn-in to M. le Gendarme! There is no opportunity 
for argument or embarrassment. 

Another step is the Commercial Department (Direc
tion de !'Exploitation Commerciale), whose job it is to 
make most effective use of the vehicle-kilometers manu
factured. The management does not hold that the 
simple figure of "passengers per kilometer" is a true· 
index of the best use or the proper. use of the service. 
Thus in pre-war days the density averaged seven pas
sengers per kilometer (11.2 passengers per car-mile). 
During the war with congested conditions this density 
exceeded nine passengers per kilometer (14.4 passen
gers per car-kilometer). It is not· a high figure due 
to overcrowding at peaks that indicates efficiency, but 
a high figure that comes from a good load factor 
throughout the operating day. Hence the desirability 
of studying ways and means that will give service in the 
way most encouraging to off-peak travel and yet cause 
minimum dissipation of a product which must be either 
c~nsumed or lost the instant it is produced. 

USING THE PLATFORM MAN'S TIME EFFECTIVELY 

Besides refraining from charging fares that would 
discourage traffic, no matter how justifiable in theory, 
the management has given exceptional attention to effi
cient use of its personnel within these legal limitations: 

The average working week must not exceed forty-eight 
hours, with one day off in seven. 

Platform time is on the basis of an eight-hour day. 
The working day must not exceed nine and one-half hours 

(straight run). 
The elapsed-time working day must not exceed -thirteen 

and one-half hours (swings). 
Meal times are counted as part of these over-all periods. 
Sunday layoffs shall be fairly equal to average weekday 

layoffs. 
Twenty-one days vacation is given in each year with pay, 

and vacations are to be taken between March 1 and Nov. 1. 

Within these limitations, it appears that the manage
ment is entitled to a total of 2,360 hours per man in 
ordinary years and 2,368 hours in leap years. Out of 
this total it is necessary to build runs that will require 
as few extras as possible on Sunday, which i.;i the big
gest traffic day in Paris (markets are open Sunday 
mornings, for example) and during the vacation sea
son, which happens also to average more traffic per 
month than the interval Nov. 1-Feb. 28. 

By agreement with the union, the men accept a longer 
average working day during the vacation season; and 
likewise they accept a longer period on Sunday than 
on the other days of the week. Between March 1 and 
Oct. 31, the average working day is eight and one-fourth 
hours; while in the non-vacation period, . the average is 
only seven and one-half hours. To take care of the 
Sunday peaks, the men accept an average week of 
forty-nine and one-half hours during the vacation sea
son, and in exchange they work only a forty-five-hour 
week the remainder of the year. 

General Manager Mariage states that this novel divi
sion of labor time has given a high degree of supple
ness to meet variations in traffic. He compliments the 
union for its understanding of the problems involved. 

As for the undertaking as a whole, while naturally 
desirable to make it pay for itself, he believes the 
Department of the Seine ought not hesitate to finance 
further improvements so long as it appears that the 
general good of the public is served thereby. 
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Snow Loader Is a Great as the loader moves along, but keep sufficiently far 
away not to interfere with it or with the truck that is 

Labor Saver being loaded. The city assigns a policeman to keep 
One Truck vehicular traffic out of the way. As soon as a load is 

Filled Every Two 1\1:nutes Was Average received the belt conveyor of the machine is stopped, 
l\Iaintained Over a Period of Hours by Springfield the truck starts for the dump and another truck backs 

Street Railway During Recent Storm , into place. The machine is then started again and the 

IN SPRINGFIELD, MASS., there is a mutual agree- next truck is loaded. 
ment between the city and the Springfield Street The streets from which the railway has agreed to 

Railway that instead of removing the snow from be- remove the snow vary from 50 ft. to 70 ft. in width. 
tween the rails and 18 in. outside of the tracks all over To haul the snow from the street to the nearest dump 
the city, the railway shall remove all of the snow from 5-ton trucks are employed. In the downtown district 
an equivalent area and for the full width of the street. snow is dumped through manhQles of the new Memorial 
As a result the snow removal work of the railway is Bridge over the Connecticut River. 

r 
Thi• Snow Loader and Four llien Clear Uie Streets lliore Rapidly 

lhnn ""ould n )luch Lnrger J<'orce " "orklng llil11 Sho,·els 

confined to one end of the city, and its force is con
centrated, instead of the ~en being scattered around. 

During a snowstorm the railway's plows and sweep
ers pile the snow in windrows clear of the tracks. When 
the storm has stopped motor trucks equipped with 
plows push these windrows back to the gutter. Follow
ing the motor truck plow, a Barber-Greene snow loader 
is put• in operation. An attempt· is made to keep the 
snow piles thus pushed back just clear of the gutter, 
as it has been found that by piling the snow in this 
manner it is possible to operate the snow loader so 
that the machine does not rub against the curbstone. 

The dump trucks are lined up a considerable distance 
behind the snow loader facing backward. They back 

The Absen,·e of Chains nnd Countershatts llle.kes I-he Interior of 
This llome-)Iode Snow Swe.-per Convent.-nt and Roomy 

The organization for operating the snow loader con
sists of two men who precede with shovels and throw 
any loose snow into the general pile, two men who 
shovel snow into the hopper of the snow loader, one 
man who operates the machine, and as many motor 
trucks and drivers as are needed to keep the loader 
continuously at work. This apparatus has been able 
to keep seventeen 5-ton trucks busy continuously and 
have some spare time. A single 5-ton truck can be 
loaded in about forty-five seconds. Over a period of 
six hours an average of one truck has been filled every 
two minutes. During a recent storm one snow loader 
and four men in Springfield covered one side of a street 
a mile long in approximately four hours. The Spring
field Su-eet Railway has found the apparatus to be very 
efficient, and it has saved the company considerable 
money. 

Open Cars Converted Into 
Snow Sweepers 

All Equipment Except the Brake Cylinder Has Been 
Placed Inside-Removable End Panels Facilitate 

Replacement of Broom l\Iotors-Steel Strips 
Reinforce the Rattan in the Brooms 

EFFICIENT snow-fighting units have been con
structed by the Worcester Consolidated Street Rail

way from obsolete open cars. Eleven sweepers have 
been built in this way at Worcester and nine more have 
been built for the Springfield Street Railway. These 
machines have proved very satisfactory for snow fight-

The Cam·as Screen Is Fastened lo a Metal Frame at the Top 
so that It Can He Thrown Bnck "·hen D.-slr.-d 
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ing and are considered by the railway to be superior to 
other types previously used. A double-truck snow 
sweeper is thought to excel a single-truck unit because 
it can clean up deeper and heavier snow at greater 
speed. Moreover, the expense involved in this recon-
struction was small. · 

The body of the sweeper is that of an old fifteen
bench open car which had been shortened 5 ft. at each 

· end. The original trucks were used and on them are 
mounted G.E. type 67 motors. The broom axles are 
supported by extensions to the underframe of the car. 
A heavy tie rod runs from this framework up to the 
Ietterboara ,m each side, along the entire length of 
the body and down to the frame at the other end. 
These braces have turnbuckle attachments at the ends, 
by means of which any drooping of the noses can be 
prevented. 

Each broom is driven independently by a G.E. type 67 
motor. Gear drives manufactured by the Russell Car & 
Snow Plow Company are used. The absence of chain 
countershaft, clutches, etc., in the middle of the ca; 
gives it a roomy appearance and facilitates the work of 
the crew. 

An interesting feature of the body construction is 
that the diagonal ends of panels are removable. This 
permits the broom motors to be taken out quickly and 
easily. In case of trouble on the road with the broom 

Con,·e-rted Open Car~ .:\lake Efficient Snow Swee1>ers nt ,,•orce~te-r 

motor, the sweeper can be pulled into the carhouse and 
the motor replaced in about half an hour. 

A canvas curtain somewhat different from that ordi
narily employed on snow sweepers is used to limit the 
throw. This curtain is attached to a metal frame the 
weight of which holds it down in spite of the force of 
the snow thrown by the rapidly revolving brooms. 
The ~rame is hin~ed at the to~, however, so that the 
curtam may be hfted up at mght when there is no 
vehicular traffic on the street and when it is desired 
to throw the snow as high and wide as possible. 

An extra set of brooms is kept on hand for every 
sweeper so that in case of a storm of long duration 
worn brooms can be replaced and the sweeper quickly 
returned to service. In order better to cut ice and 
sleet as well as to prolong their useful life, the broom
heads have ribbon steel interspersed with the rattan. 

All equipment and wiring excepting only the brake 
cylinder has been placed inside the body. When the 
sweepers are run into the shop, a steam hose can there
fore be applied to all the underparts to melt off the 
snow and ice quickly. This greatly facilitates the 
inspection work. No equipment is removed from the 
sweeper during the summer. Although such apparatus 
as controllers, motors, air compressors and the like are 
t?e same as those used on other cars, the railway con
inders it more economical to leave the equipment per
manently on the sweepers. They are then instantlv 
available whenever needed for service. 

Bus Development by the 
Boston Elevated 

The Company Now Has Thirty-three Buses, Which Are 
Used Largely in Supplementary Service at the 

Outer Terminals of Rapid Transit Lines 

T HE first bus line operated by the Boston Elevated 
Railway began service between Allston and Water

town, Mass., in February, 1922. Since then the com
pany has gradually added buses until it now has thirty
three. These consist of one Republic-Knight, twelve 
Mack and twen~y White buses. All are of the one-man 
twenty-five-passenger type. · 

All of these buses do a feeder service in the suburban 
districts, and operate as an integral part of the Boston 
Elevated system. That is to say, the same fare is 
charged as if the service was given by surface cars, 
and transfers are given between. buses and cars, just 
as they would be if trolley cars only were used. In 
several of these cases, the buses take the place of trol
ley lines, when, because of the need of track recon
struction, or for some other financial reason, the com
pa-ny thought it undesirable to continue the rail service. 
A typical case of this kind, although on a more exten
sive scale than usual, was in Malden and was described 
in an article in the ELECTRIC RAILWAY JOURNAL for 
Oct. 6, 1923, by Edward Dana. 

STATISTICS OF SERVICE 

For the service in January, 1924, the last month for 
which figures are available, the company had thirty
three buses, of which twenty-three were required for 
regular operation and ten were used as spares, or 

BOSTON ELEVATED RAILWAY MOTOR BUS OPERATION
MONTH OF JANUARY, 192◄ 

Number of Buses in Regular Service - Th;rty-three 

Round trips....... . . . . . • . . . . . . . . . . • . . . . . . . . . . ... . 
Revenue-miles ..... ............ . ................. . 
Non-revenue-miles . ............................... . 
Total miles ... .. ... .•......•...................... 
Bus-hours allowed time ...•.......•....•............ 
Bw,-hours running tµne . . . ..............•........... 
Total revenue psssengers . .. ....................... . 
Operating Expenses: 

Maintenance of Equipment 
Painting and varnishing .. ..................... . 

~:~::t~~~..!:J';::::.:::: :::: ::: : : : ::::: :: : : : : .... 
~~;:~:~~-=~~iii·~::::::::::::::::::::::::::::: 
Repairs to storage batteries .............•....... 

Total Ac. 30 ... . ..• .. .. .................•... 
Ac. ◄0 depreciation (a) ..•. . .. •. ..................... 

Total maintenance including depreciation . ......... . 

14,998 
57,093 

3,721 
60,81 ◄ 

7,692 
S,172 

31 2,577 

$6. 75 
SH.H 

1,9 1 ◄ .22 
7◄3.95 

1, 138.S◄ 
375. OS 

$4,722.85 
3,207.52 

$7,930.37 
Total maintenance including depreciation per total 

miles operated ...............••...•............• . 13. O◄ cents 
Power: 

Ac. 53 Gals. of gasoline ....................... .... . . 
Cost of gasoline ••............... .... .. ..... . 

Total miles operated per gallon .• ..• ... ...... 
Transportation: 

Ac. 63 Superintendence and instruction ..... . ... ..... . 
6 4 Wages of opera tors ................. . ... .... . 
67 Lubricants .......•............... .•........ 
67 l\liscellaneoussupplies for buses •..•• ..•......• 
70 Garage employees .................. ....•.... 
71 Garage expenses (heatiog,lighting, etc.) . . ... .. . 
7 J Gara i e expenses, rentals ................ .... . 

Total transportation .. . ••..... ............. 
Total operating expenses ....... .. .... .............. . 
Investment in buses, 6 per cent . .. .... ...... . ....... . 
Investment Allston garage 6 per cent on one-balf of in-

vestment . ... ..... ... . .... . .................... . 
Taxes, 2 per cent ...... .. .... . .. . ..... .. .... ..... . . . 
Licensefees . .. . .................................. . 

Total interest and taxes ••...•• . •••••••••••• • .•••• • 
Total cost ohervioe (b) ...•. . ................ . •. 

15,392 
$1,647.98 

3. 95 

$342.61 
8,056.09 

66.99 
JOS. 25 
619.08 
548. 90 
529.17 

$10,268.09 
$l9,8◄o.H 

1,056.67 

75.00 
377. 22 

30.00 

$1,538.89 
$21,385.33 

Per 
Revenue 

Mile 
(Cents) 

13. 89 

2.89 

0.60 
I ◄. I I 
0.12 
o. 18 
1.08 
0.96 
o. 93 

17. 98 
H.76 

2.70 
37. ◄6 

(a) Depreciation of buses carried on a five-year basis, with allowance of JO per 
cent sslvage. 

(b) No charges included for general and misoellaneous expeDSea. 
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during peak loads. The management of the Boston 
Elevated Railway considers that in a number of re
spects the conditions under which the buses operate 
are unfavorable for a good showing. In the first place 
all of them, under the fare system of the company, 
carry passengers for 5 cents if no transfer is required, 
and most of them are on light traffic lines. Under 
such conditions inefficient schedules are inevitable. In 
the second place the lines are quite scattered so that 
housing and maintenance cannot be carried on under 
the most desirable conditions. This situation is im
proving, however, as the company has built or leased 
some garages and has a program of garage construction 
under way. In the third place, operation and drivers 
are new. This has meant the breaking in of nearly all 
drivers, who naturally are not as expert in this work as 
they will become by more experience. It should be said 
on the other side, however, that the care and operation 
of automotive equipment are not new matters on the 
B'oston Elevated. The company has had for some years 

~ 
Weld',ng Room I 

Capacity 
48vses 

< Proposed 

< 
Bus Goroge 

JO Buses 

the work required, during the month, but the total 
given of 13.89 cents per revenue mile operated by the 
buses does not vary greatly from the other monthly 
figures during 1923. Depreciation is charged each 
month on the basis of an assumed life of five years for 
the bus and a salvage value at the end of that time of 
10 per cent, based on its purchase price. 

Under "Conducting Transportation" the operators' 
wages are based on a payment of 78 cents per hour. 
This is also the rate paid on the surface cars under 
the last arbitration decision and is made up of a base 
rate of 70 cents plus a premium of 8 cents for one-man 
cars or buses. 

Under Fixed Charges, the items are self-explanatory, 
the interest being based on the annual rate of 6 per 
cent on the purchase price of the buses and the taxes 
on 2 per cent of the purchase price of the buses and 
garage investment. 

Gasoline is purchased partly at the wholesale rates, 
where the company has storage accommodations and 

partly at the retail rate. The latter 
during January in Boston averaged 

7 
> 
> 
> Boiler and Coal 

Storr,qe Room under 

about 19 cents. 

' I 
~6osoline 
I owr·-T 

\ Capacity 
i \. Wheel Stort7~,i 

Stockroom, Blacksmith Shop, Toilets, Shower Both, Pitmens Lobby, I,,-

The receipts of these buses during 
January were slightly less than the 
total cost of service as given in the 
accompanying statement. In other 
words, the buses at present do not 
.pay operating expenses, including de
preciation and fixed charges, but this 
was not expected under the condi
tions under which they operate. 

'···--' Stock,~ 
dehverv-

011/ Stomqe, Saft Storaqe, Car Cleaners Coo/ond Ash track 

- ------ -----
m• "~ 

Pronosed Car Renoir P,ts Future 
'""' 

!2Cars 50'each Extension 
"''" "'"' 

Repo,"r NEWGARAGF.S UNDER CONTEMPLATION 
"''" ,~ 

.,__:: ~ Pro,oosed Car Rennir P,ts • {Inds 
"'"' """ ~-- ) 12-·Cars, 50' each 

--------------
At Its J\ledford Depot IleR,(}quarters, the Boston Elevat~d Ralhvny 

Proposes to Add a Tltlrty-Bns Garage, Adjolng the Carhonse 

The principal garages of the com
pany at present are one at Allston, 
one at Hyde Park, and one at River
side Avenue, Medford. The latter 
was built originally for a commer
cial garage but leased by the com

a good sized equipment of motor tower wagons, emer
gency trucks, inspectors' automobiles, tractors, etc., 
numbering at the present time about 120. For this 
reason it has necessarily had to provide for the repair 
of this equipment, so that the maintenance of the Boston 
Elevated's fleet of buses has not been in inexperienced 
hands. 

Since the establishment of its first bus line in Febru
ary, 1922, the company has carefully maintained oper
ating figures, both statistical, as to the runs of in
dividual buses, and financial._ 

The mileage statistics for January, 1924, showed that 
ten of the buses during the month ran more than 2,000 
miles, as follows: 2,835, 2,830, 2,744, 2,550, 2,504, 2,480, 
2,280, 2,253, 2,110 and 2,074. The table on page 419 shows 
general operating statistics and operating expenses of 
the company's motor bus service for January, 1924, 
though in this statement no charge is included for "Gen
eral and Miscellaneous Expenses." 

FINANCIAL STATISTICS EXPLAINED 

In this statement it should be said that the number 
of 10-cent fares, mentioned under Operating Statistics, 
means the number of passengers requesting transfers, 
usually to continue the trip downtown on a rapid transit 
line. 

·The monthly charges on maintenance and deprecia
tion of equipment of course vary greatly, according to 

pany until it can construct proper garage facilities. To 
take the place of the latter the company contemplates 
the construction of a garage to hold thirty buses at Med
ford, adjoining its Salem Street carhouse. Between the 
carhouse and the garage will be a long, narrow building 
to accommodate the stockroom, blacksmith shop, toilets, 
pitman's lobby, oil storage, storage, accommodations 
for the car cleaners, etc. The accompanying diagram 
shows the general arrangement. No special lobby for 
the bus operators is contemplated, because they will 
share the lobby now on this area used by the car plat
form men. 

On the opposite side from the storeroom is a welding 
room with capacity for four buses, where carbon in 
the cylinders can be burned out, etc. The building 
construction itself is of brick with mill construction 
roof and steel columns. The floor is concrete and there 
are no pits, but a trestle will be built on which buses 
can be run for underneath inspection. The end doors 
are 12 ft. wide and 14 ft. high, this height admitting 
a tower car. Gasoline storage is provided outside un
der a canopy. There is a driveway at each end so that 
buses can enter from the front or rear of the garage. 

While this particular garage has been designed so 
that, if necessary, it can be used as a carhouse, it is 
the policy of the company when laying out or rehabili
tating division depots at yards to make provision for 
the possible future care of buses, as well as cars. 
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Association News & Discussions 
• 

Bus Accounting Discussed at Fort Wayne The following officers were ·elected 
for the coming year: 

President, L. W. Van Bibber, auditor 
Indiana, Columbus & Eastern Traction 
Company, Springfield, Ohio. 

Operating Costs Compared with Those for Electric Railways-Officers 
Also Elected at Annual Meeting of the Central Electric 

Railway Accountants First vice-president, J. P. I;ongon, 
auditor Cincinnati & Dayton Traction 
Company, Dayton, Ohio. BUS accounting was the main topic 

discussed at the two-day meeting of 
the Central Electric Railway Account
ants' Association, held at Fort Wayne, 
Ind., on Feb. 29 and March 1. At the 
session on March 1 L. J. Wertzler, 
assistant auditor Chicago, North Shore 
& Milwaukee Railroad, presented an 
extended paper on this topic, treating 
not only accounting for buses but meth
ods of establishing rates and other 
allied matters. This paper was pub
lished in abstract in last week's issue 
of the ELECTRIC RAILWAY JOURNAL. 
An abstract of a prepared discussion 
on this topic, presented by F. E. Belle
ville, auditor Louisville Railway, is 
published in this week's issue. 

In the following discussion J. S. 
Bleecker, formerly general manager 
Indiana, Columbus & Eastern Traction 
Company, and now with Day & Zim
mermann, spoke about the operation of 
buses by the I. C. & E. and also the 
bus operation in general. The point 
emphasized by Mr. Bleecker was that 
the -traveling public is demanding this 
class of transportation, which in a 
measure · is new business not at the 
present time enjoyed by the electric 
raiiways. · To secure this new business 
and- at "Uie ·same. time - protect the elec-

-tric railways from unfavorable competi
tion, the electric railway should engage 
in the operation of buses. Mr. Bleecker 
declared that maintenance cost would 
necessarily be lower on buses operated 
by a railway company than on those 
of outside concerns and that bus oper
ation could be used in place of eler:J;ric 
cars which are now being operated at a 
loss. 

· · Another point discussed at the meet
ing was that of transporting passen
gers on tickets which would be valid 
either on a bus operated by the rail
way company or upon the railway cars, 

. according to the wishes of the pas-
senger. This point was developed fur
ther as to the feasibility of trans
porting the passenger on the bus and 
checking baggage on the railway car, 
which would possibly be desirable in 
cases where severe competition exists. 

W. L. Wilt, special representative 
Pennsylvania Railroad, Chicago, III., 
gave a very interesting talk on the 
railroad situation in general, covering 
the subject of valuation, basis of rate 
making and the effect of the recapture 
clause of Section 15A of the interstate 
commerce act. Mr. Wilt presented some 
interesting statistics compiled by the 
.Pennsylvania Railroad as to the dis
position .of revenue received from 
freight, passenger, mail and express 
business, also the distribution of the 

"bread dollar'' comparing the transpor
tation revenue to that of the various 
features entering into the cost and 
profits of this commodity. 

ASSOCIATION BUSINESS AND ELECTION 
OF OFFICERS 

In accord with the rules of the- asso
ciation, the discussion on the afternoon 
of Feb. 29 covered differences in ac
counting methods as between different 
roads, and resulted in. several prop
erties agreeing to conform more gen
erally to the working rules indorsed 
by the association. 

The committee reports rendered on 
March 1 indicate progress, but no 
definite recommendations were made. 

Second vice-president, Tudor W. 
Jones, auditor Union Traction Company 
of Indiana, Anderson, Ind. 

Secretary-treasurer, L. E. Earlywine, 
Traction Terminal Building, Indian
apolis, Ind. 

Executive committee: C. E. Baker, 
auditor Lima-Toledo Railroad Company, 
Lima, Ohio; V. R. Shick, auditor Fort 
Wayne & Northwestern Railway, Ken
dallville, Ind.; C. A. Dugle, auditor In
dianapolis & Cincinnati Traction Com
pany, Rushville, Ind.; H. F. McColgin, 
auditor passeng_er receipts Interstate 
Public Service Company, Indianapolis. 

It was decided to hold the next 
meeting at Cleveland on Aug. 15-16. 

Bus Operation Is Benefiting Louisville* 
De Luxe Service at a 10-Cent Fare Is Given in Motor Coaches

Also Elected at Annual Meeting of the Central Electric 
_ Deficit Is Growing Smaller 

BY F. E. BELLEVILLE 
Auditor Louisville Railwa y 

IN LOUISVILLE we are getting away 
-from the use of the word "bus" as 

applied to -the kind of service. generally 
furnished by a responsible transporta
tion company, such as a street rail
way. We are attempting to dignify 
the de luxe serv.ice rendered by us by 
calling it "coach service" and in all 
cases referring· to the passenger equip
ment as "motor coaches." Our rriotor 
coach operations are not carried on by 
the Louisville Railway, but by a sub
sidiary company, Kentucky Carriers, 
Inc., whose operations are entirely in 
the charge of officials of the Louisville 
Railway. 

It has been said that most railway 
companies engage in the operation of 
motor coaches primarily to keep the 
other fellow out. This is not exactly 
the case in our city, nor do we believe 
it to be gen~rally true in other cities. 
As we all know the present operating 
companies already have the organiza
tions necessary to engage in this new 
arm of transportation, and it is but 
logical that they should engage in this 
field to secure unified transportation 
service. 

In Louisville the question of installa 0 

tion of motor coach service had been 
discussed for some time, quite gen
erally by people residing in sections 

• Abstract or discussion presented at the 
meeting or the Central Electric R a ilway 
Accountants' Association, Fort W a yne, Ind., 
March 1, 1924, or the paper on " Bus Oper
ation and Accounting,'" by L . J. Wertzler , 
published In the ELECTRIC RAILWAY JOUR-
NAL for March 8, page 38 7, · 

of the city not directly served by street 
. cars, and also by the operating offi
cials of the railway and the . conclusion 
was reached that eventually a profitable 
business could be built up. ·. A ·'survey 
,of the city was made, and as a result 
the company commenced operations on 
:June 24, 1923, with six coaches, opera~
ing over one route. In July, 1923, six 
additional coaches were added and 
another route was opened. Later one 
of these routes· was discontinued and 
a service was inaugurated in another 
section of the city in the hopes that a 
more productive territory could be 

·reached. 
We do not regard coach service as 

exactly parallel to street railway 'serv
ice. Every community has many pri
vate automobile owners who use their 
machines extensively between their 
homes and the office, store or shop, 
because they desire some means of 
transportation better than is afforded 
by street car service. The increasing 
difficulties in finding suitable parking 
space in the downtown business dis
tricts, together with cost of operation, 
we believe, are gradually discouraging 
the use of automobiles by. private own
ers, and it .is this class of people whom 
we hope to reach by the use of motor 
coaches. 

The results of operation for the first 
six months, while showing an operating 
loss, are not entirely discouraging, as 
the operating deficit has been consid
erably decreased during the later 
months. While this is partly due to a 
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lower selling price of gasoline, it is 
also partly due to a gradual increase 
in earnings per coach-mile. Passenger 
revenues averaged about 12! cents per 
coach-mile during the summer months 
of 1923, while during the last three 
months the average will run about 15½ 
cents per coach-mile. In some cities 
this increase in revenue might be at
tributable to adverse weather condi
tions, .but in Louisville we have had a 
comparatively mild and open winter, 
as is usually the case, and, we believe 
this increase to be a natural growth 
in the business which will continue. 

Our operating expenses and taxes 
for the first six months of operation 
averaged 19.21 cents per coach-mile· 
operated. Included in operating ex
penses are depreciation charges on pas
senger equipment at the rate of 25 per 
cent per annum, and accruals to reserve 
for tire repairs and renewals at the 
rate of U cents per coach-mile. The 
cost per coach-mile stated above (19.21 
cents) does not include interest on 
investment. 

The rate of fare charged since the 
inauguration of the service is 10 cents 
per passenger. Transfers are not given 
from one coach route to another, nor 
are they interchanged between coaches 
and street railway cars. No free pas
sengers are carried. All coaches are 
one-man coaches, seating twenty-five 
passengers and are equipped with John
son registering fare boxes. 

"a social stampede that would stop no 
one knows where." He said that of 
26,000 automobile owners in Oklahoma 
City 3,000 paid income tax last year. 

Mayor 0. A. Cargill of Oklahoma 
City, who studied law while a street 
car motorman and a traffic policeman 
in Oklahoma City, welcomed the con
vention. He declared that municipal 
ownership of utilities does not offer 
the same degree of incentive for effort 
on the part of those responsible for its 
administration as comes with private 
ownership. 

At the banquet Wednesday night 
Governor M. E. Trapp was the guest 
of honor and was told that the busi
ness world now has confidence in the 
capacity and integrity of the state 
government in Oklahoma. 

Clarence E. Rentchler, a lineman of 
the Oklahoma Gas & Electric Company, 
was awarded an Insull medal for sav
ing the life of a fellow lineman. 

Special Trackwork 

T HE sectional committee of the 
American Engineering Standards 

Committee on specifications for special 
trackwork materials and design of 7-in. 
plain girder rails held its fourth meet
ing at A.E.R.A. headquarters, New 
York, on Feb. 28. Those present were 
V. Angerer, chairman; C. A. Alden, 
E. B. Entwisle, H. H. George, R. E. 
Hess (representing Messrs. Young and 
Kenney), F. Newman, E. P. Roundey, 
E. M. T. Ryder and J. B. Strong. 

For sub-committee No. 1 Mr. George· 
reported that he had submitted its re
port to the committee on way matters 

of the A.E.R.E.A. 
In the absence of Chairman R. C. 

Cram of sub-committee No. 2 Mr. 
Roundey read the report, covering pro
posed specifications for standard sec
tion rails, girder groove, plain girder 
and girder guard rails. This report 
developed considerable discussion, par
ticularly as to the matter of adoption 
of certain specifications in which a 
number of changes of minor importance 
were being considered. 

Mr. Hess -read the report of sub
committee No. 3 for Mr. Young, sub
mitting manufacturers' standard speci
fications for rolled manganese steel 
rails, specifications for manganese steel 
in castings for trackwork, specifications 
for general steel castings, specifications 
for hard steel castings for trackwork, 
specifications for gray iron castings 
for parts other than bodies of track 
castings and also for bodies of track 
castings, specifications for malleable 
castings. He also read a letter from 
Enrique Touceda, consulting engineer 
of the American Malleable Castings 
Association, pointing out the objections 
to specifying two grades of malleable 
castings. It was decided to recom
mend one grade only, that standard 
with the American Society for Testing 
Materials. 

Some discussion also insued on the 
various specifications, a number of 
suggested minor changes being con
sidered. It was decided to obtain ten
tative agreement on such changes be
fore submitting them to the different 
associations interested. 

The next meeting of the committee 
will be held at New York on April 23. 

The operating trip sheet in use is 
similar to the one used by the North 
Shore Company, and shows: date, run 
number, coach number, leaving and 
starting points, etc., speedometer read
ings, fare-box readings, number of pas
sengers carried and amount of revenue. 
Daily reports are made to the proper 
department hea?s and officials, showing 
passenger earnmgs, coach-miles oper
ated, earnings per coach-mile, and time
table cost. 

American Association News 
The classification of accounts which ' 

we are using is based on the Interstate 
Commerce Commission's classification 
for electric railways and is similar to 
that adopted by the American Electric 
Railway Association at Atlantic City 
in October, 1923. 

Oklahoma Association Meets 

N EARLY 600 representatives of 
.. th~ four branches of the public 

ut1hty mdustry gathered for the sixth 
annual convention of the Oklahoma 
Uti!ity_ Association in Oklahoma City, 
begmmng March 11 and continuing 
three days. Some twenty speakers 
were on the program. 

The interference of motor bus lines 
with the legitimate operation of rail
ways was discussed by John Shartel 
president Oklahoma Railway Company: 
and A. S. Johnson of the M. K. & T. 
R.R. Both pointed out that bus lines 
are not compelled to stand on the 
same basis as other transportation. 
The railroads are allowed to earn only 
5! per cent on their investment and 
are required to pay heavy taxes, while 
bus lines make use of the highways 
paid for by the people, without having 
to help adequately to support the 
highways. 

Mr. Shartel characterized the grow
ing use of the private automobile as 

Power Transmission and 
Distribution 

ATWO-DA Y meeting of the power 
transmission and distribution com

mittee of the American Electric Rail
way Engineering Association was held 
March 10 and 11, in the offices of the 
Chicago Rapid Transit Company. The 
first day was devoted to sub-committee 
meetings, reports of subcommittees be
ing presented at the general session. 

The subcommittee on concrete poles 
presented a tentative specification for 
the construction of concrete poles. The 
subcommittee proposes to have Prof. 
D. D. Ewing check a portion of the 
existing specification in section D S 3c 
of the Engineering Manual, which is 
to be revised, to determine if it con
forms with present day practice. 

Considerable information is being 
collected by the subcommittee on dimen
sion·s of approach gears, with a view 
toward standardization. 

Consideration was given to the sub
ject of current collectors with the result 
that the entire committee instructed 
a subcommittee on the subject to co
ordinate with that on car equipment. 
· Another subject discussed at some 
length was the matter of a trolley 
support in storage yards. This was 
provoked by the recent proposed rules 
on fire protection tentatively set up by 

another committee of the Engineering 
Association. It was felt that a set of 
rules should be adopted with which a 
majority of the companies will comply. 
These same rules to comply with the 
American Fire Protective Association 
code. It was suggested that a sub
committee be formed to crystallize the 
power transmission and distribution 
committee's ideas on this subject. 

Progress reports were presented by 
the various subcommittees. 

During the meeting, H. A. Johnson, 
president of the Engineering Associa
tion congratulated the committee on its 
attendance, and explained the effort 
being made on the part of that associ
ation to co-ordinate the work of the 
various committees. 

The following members were pres
ent: Chas. H. Jones, chairman; J. 
Walter Allen, Robert L. Allen, S. M. 
Day, T. H. Drew, Leslie E. Delf, D. D. 
Ewing, Charles Gilman, H. W. Griffin, 
C. L. Hancock, C. J. Hixson, A. Hughes, 
Jr., John Leisenring, F. McVittie, H. S. 
Murphy, Carl P. Nachod, J. F. Neild, 
H. A. Pharo, W. J. Quinn, W. Schaake, 
A. Schlesinger and F. J. White. D. L. 
Smith, D. H. Huttleston, D. A. Tom
linson, W. L. McDaniels, Sam Johnson, 
John Stephenson, Cresar Antoniono, 
G. I. Wright, H. A. Johnson, L. W. 
Birch, Charles Gordon and M. B. Knox 
were present as guests. 
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Maintenance of Equipment 

Simple Snow Scraper Used 
at Holyoke 

T HE city of Holyoke, Mass., has 
frequent heavy snow storms 

during the winter. An ample num
ber of snow sweepers and plows 
enables the Holyoke Street Railway 
to keep its lines open during most 
severe storms. In order to obviate 
the necessity of using the sweepers 

The s.-rn11er S ue .. essfully U1rndle s Light 
Sno\\~ nntl Savefl the Use of 1--tow s 

11,nd Swe-e11ers 

for light snow storms, however, the 
c,ompany has equipped its cars with 
home-made scrapers of the type 
show in the accompanying illustra
tion. They consist of a metal piece 
bent to the circumference of a large 
circle and slightly greater in length 
than the width of the track. This 
is mounted on a simple framework 
which is hinged at the fr<fnt end and 
may be raised or lowered by means 
of a lever located on the platform 
alongside the motorman. .. 
Maintaining Aluminum Cell 

Lightning Arresters 

T HE Northern Indiana Power 
Company, Kokomo, Ind., has 

thirty-five General Electric direct
current aluminum lightning ar
resters in service on its cars. These 
are of the standard two-cell type and 
are installed outside, either under 
the car or on the roof. 

The company's practice in main
taining these arresters is to remove 
them from the cars at the beginning 
of winter. The electrolyte and oil 
are thrown away, the jars and 
plates are washed thoroughly and 
the arresters are then stored in a 
dry, warm place. When they are 
again returned to service in the 

- -

spring, new electrolyte and oil are 
used. Dul'ing the summer months 
the arresters are inspected once a 
month and the fuses are inspected 
after each lightning storm. This 
work -is done by the pit men. Ex
cellent results have been obtained 
from this method, and within a 
year's time the company has used but 
two new cells and one set of plates 
for replacement on thirty-five ar
resters. No failures have occurred 
due to lightning while in service 
during this period. 

Air Hoist Used on 
Work Car 

AN UNUSUAL type of derrick car 
has been constructed by the 

United Electric Railways, Providence. 
Between the motorman's cabs at the 
two ends of an ordinary flat car a 
horizontal beam has been placed 
about 7 ft. above the floor. The two 
trolley poles are attached to the 
upper side of this beam. From the 
under side of the beam is suspended 
an ordinary air hoist, such as is used 
for handling materials in repair 
shops. This has been laid flat along 
the underside of beam and from the 
end of the hoist a chain with a hook 
runs over a series of pulleys and to a 
rotating derrick arm. The ar
rangement is shown in the accom
panying illustration. The hoist is 
attached to the air system of the car 
and by the operation of a valve the 
power of the pneumatic hoist is used 
for lifting objects at the end of the 
derrick boom. 

Fender Dipping Tank Does 
Painting Cheaply 

T HE steel fenders used by the 
Union Street Railway, New Bed

ford, are painted very cheaply by a 
dipping process. A tank of compara
tively small capacity has been built 
slightly larger than the fender. This 

Dipping Tank tor FendMS 

is filled two-thirds full of water and 
one-third of paint on top of the 
water. The fender is lowered by 
means of an arrangement of light 
pulleys and ropes down through the 
paint into the water and then lifted 
out again and allowed to drip. The 
apparatus used in this process is 
shown in the accompanying illustra
tion. 

A Comprt's•ed Alr llolst Suopended from the Center Ilt'&m Does the Lifting " 'ork 
of This Derrick Car 
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Handy Die Stock Rack 

DIE stocks of various sizes are 
common tools about electric rail

way shops and it is convenient to 
keep these together with an arrange
ment for easy selection. A rack for 

.die stocks which has been found par
ticularly convenient is shown in the 

, arcompanying illustration. It is in 
use in the shop of the Philadelphia & 
Western Railway, Norristown, Pa. 

The front pieces of the rack which 
· support the stocks are made of H-in. 
angles and the distance between 
these decreases as the height from 
the floor increases in order to pro
vide for different lengths of the stock 

. handles. Slots are cut in one of the 
flanges of the angles to receive and 
support the stocks. These are sloped 
slightly so that there is no danger of 
the stocks rolling out when once they 
are placed in position. The back 
supports for the rack are of 1-in. 
angles and the framework is 
strengthened and supported by the 
use of flat straps. A front strap U 
in. wide and end straps H in. wide 
are used. The rack is 67 in. high, 29 
in. wide at the base and 23 in. deep. 
The width at the top is 12 in. Pro-

l>le Stock• Are J{ept Con,·enlent lo the \l'ork 
In This Rack 

vision is made for holding thirteen 
stocks. 

In order to provide a storage space 
for the dies, a shelf is included in the 
rack. This is 12 in. x 22 in. and is 
made of sheet iron. This shelf is 
23 in. from the floor. 

of framing operation required. It 
is made in four sizes, the No. 1 size 
being adapted to lumber up to 2-in. 
thickness, the No. 2 to lumber up to 
4-in. thickness, the No. 3 for lumber 

, up to 6-in. thickness and the No. 4 
is built to order for work on timbers 
of atly dimensions. The No. 2 size 
is particularly adapted for the class 
of work necessary in repairing car 
bodies in electric railway shops. 
Used with different attachments, it 
is a router, a bench joiner, a gainer, 
a boring ·and counter sinking ma
chine or a saw for cutting off or 
ripping lumber. Emery and buffing 
wheels can also be used as well as 
saws. The chassis is mounted on 
roller bearings and the center swivel 
post on ball bearings. The weights 
are adjustable so as to allow the 
operator to "tune" the machine to 
suit himself. The sawing head is 
adjustable to cut at any angle up to 
and including 55 deg., making it a 
convenient tool for various repair 
operations. Accompanying illustra
tions show this machine with a mor
tising attachment and also with a 
joiner attachment in use in the shops 
of the United Railways & Electric 
Company, Baltimore, Md. 

'. 11111 

New Equipment Available 111111 Combination Tractor and 

IN ORDE~a:~ ~:::~~ a mobile 

Making Woodworking Re-
pairs on the Job 

_D EP AIRS to electric railway cars 
.1', usually entail a large amount of 
. hand work. In order to ·meet" this 
, condition· the P. L. Billingsley Com
~pany is marketing the Flexway wood-

unit that ran be operated either on 
working machine. The work done by the rails or off, the Differential Steel 
one of these machines comprises bor- Car Company, Findlay, Ohio, has 
ing, ripping, cutting off, ploughing, developed a combination car-wheel 
splining, etc. truck and tractor. A machine that 

The machine combines many of the can operate on rails is of great ad
features of the mill and is portable, vantage in getting to the job, as 

.well balanced and flexible so that it ,with the tractor treads alone move
can be taken to· the job for any class "inent over long distance is slow and 

n·oodworkln,r '.\lndtine wllh Joiner Atln<"htnent S haping- a Pleee with l\[ ortlslng- ·,\1 1-a<"h ment 
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Xew l'ropellini;- Unit for Eleetrlo Shovel or Other FkM .!1(11ehlne Is Equ!ppe,l for TrR<'lor 
O11erRtlon or to Run on Ralls 

co:Jtly. When once on the job tractor The equipment is steered when 
mounting is most convenient. traveling on the tractor treads by 

The equipment on the upper part means of clutches of the multiple
of the car body can be anything de- tooth type, and either tread may be 
sired, and the operating part can be locked while the other is driven. The 
fitted to concrete mixers, power width varies according to the type of 
shovels or other equipment. When shovel, and whether the journal bear
applied to a shovel continuous dig- ings are located inside or outside the 
ging is made possible and the time wheels. The extreme width is from 
of shifting the shovel is reduced. 7 ft. 7 in. to 8 ft. 8 in. 
'l'he shovel can also advance while 
digging, which is a further ad
vantage. The tractor mounting 
eliminates the need for mats used 
to support the shovel, and no block
ing is required to maintain its posi
tion while digging as · is required 
with wheel mounting. 

The change in arrangements from 
the position of running on the tractor 
treads to the car-wheel operation, or 
vice versa, is effected by removing 
four nuts and filler blocks and re
placjng them so as to raise or lower 
the car wheels and bring them into 
contact with the rails, or raise them 
above the bottom of the tractor 
treads. 

With the car running on rails, the 
change is made to the tractor treads 
by running the car wheels on wedge 
blocks, so as to raise the whole ma
chine. By removing the four filler 
blocks above the axle, tµe tractor 
treads come down to their lowest po
sition. Then by replacing the filler 
blocks beneath the axle, the equip
ment is ready to travel on the trac-

Improved Journal Truing 
and Axle Lathe 

A COMBINATION journal truing 
and axle lathe has been devel

cped by the Consolidated Machine 
Tool Corporation of America, 
Rochester, N. Y. This lathe is pro
vided with two carriages, so that a 
pair of journals with wheels mounted 
may be turned at one time. The 
machine has a headstock of the 
opening type located in the center 
of the machine, and the bed has 
Kaps for swinging wheels up to 45 
in. diameter. When used as a jour-

nal truing lathe, the two carriages 
turn the journals with the wheels 
mounted, thereby obviating the 
necessity of forcing the wheels off 
the axle and pressing them on again. 
This naturally results in a consider
able saving of time. 

The large driving gear is made in 
two halves with a coarse pitch and 
wide face teeth. It rotates in two
large bronze bearings, of which 
there is one on either side of the 
center. The pinion meshing with 
this gear runs in oil and is mounted 
on a heavy shaft located in the center 
of the bed and is driven from the · 
speed change gears located in the left 
hand end of the bed. 

The gaps in the bed of the lathe 
are machined and finished filler 
blocks are furnished, which when 
inserted in the gaps give the car
riage full travel between the driving 
head and the end of the machine, 
so that regular axle turning, when 
the wheel and gear seats and journal 
fits are to be machined, can be han
dled with economy. With the filler 
blocks inserted, the carriages have 
a full bearing on the bed at all 
times. 

This lathe has a 27-in. swing over 
the bed so that it will accommodate . 
a gear of the ordinary size used by · 
electric railways mounted on the · 
axle. Should the gear run a little· 
larger than this dimension,_it is pos
sible to take care of this by raising 
the tailstock, center driving head, 
and tool rest a sufficient distance 
to swing the larger diameter gear 
over the bed. 

Some of the users of this type of · 
lathe are ob_taining an average pro
duction of two sets of axles per hour 
with four journals. This produc
tion of course greatly exceeds what 
could be obtained if wheels were 
pressed off the axles and the journals 
turned on an axle lathe or a standard 
engine lathe, and the wheels then 
pressed on the axle again· with a 
wheel press. Also the pressing off 
of the wheels destroys the tight fit 
to a certain extent. 

tor treads. To make the reverse r : ; 
change, it is only necessary to re• L!:!!:::::===---~-----;,;;;;;;;..;::=========:==~::::.==:===~ 
Ve""se this ·operation: Journal T;;l;,ir L~tl;-;;-wi°ihiia-chlnNI Gaps f~r W~eei. 
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The News of the Industry 

Mayor Hylan Makes His Annual 
Plea: "Leave It to Me" 

Mayor Hylan of New York on March 
12 appeared at a joint hearing before 
the Senate and Assembly committees on 
public service and demanded that the 
Legislature enact his home rule trans
portation and public utilities bills, in
cluding one which would give legal 
sanction to the city for going into the 
bus business. 

He assailed the Republican bill, which 
would give to New York an absolutely 
free hand in transit on the only con
dition that municipal operations be 
made self-sustaining. He characterized 
this as a measure presented to help the 
"traction ring." 

On the other hand the Mayor made a 
special plea for his bus bill and re
newed his pledge that with the legish
tion he demanded enacted he would 
bring about decided improvements in 
the New York City transit situation 
within sixty days after such facilities 
existed. 

The delegation which came to speak 
against the bill was headed by William 
McCarroll, former Public Service Com
missioner. Other opposition was pre
sented by representatives of the cham
bers of commerce; Citizens' Union and 
New York Electric Railway Associa
tion. 

Staten Island Electrification 
Advocated 

Plans for the electrification of the 
Staten Island Rapid Transit Railway 
as outlined briefly in the ELECTRIC 
RAILWAY JOURNAL for Feb. 9, 1924, 
page 228, received the unanimous ap
proval of twenty Staten Island civic 
organizations at a hearing before the 
New . York Public Service Commission, 
March 11. Chairman William A. Pren
dergast of the commission, who pre
sided, announced that the report of 
that body on the railway's plan will be 
issued within the next two weeks. 

Appointment of Daniel L. Turner 
Recommended at Pittsburgh·· 

The special committee appointed by 
the City Council of Pittsburgh to 
formulate a plan of procedure as to 
the construction of a subway and other 
related questions submitted its final re
port to the councilmanic public works 
committee on March 4. The committee 
recommends the appointment of Daniel 
L. Turner, New York City, to serve as 
consulting engineer in charge of 
studies relating to traffic and transpor
tation in Pittsburgh. 

As to the appointment of an advi
sory commission to serve under Mr. 
Turner, the committee recommended 
that this commission be composed of 
five members, each one of whom shall 

represent one or more organizations 
in the city. The committee also sug
gests that the necessary funds and 
forces to enable Mr. Turner to carry 
on the work assigned to him can be 
provided for by Council after Mr. 
Turner has had an opportunity to form 
an opinion as to his requirements. 

$110,000,000 for Subways 
New York Commission Indicates It Is 

Ready to Advertise Bids for 
New Construction 

Steps were taken on March 11 by the 
New York Transit Commission to bring 
about the speedy beginning of the con
struction of the Brooklyn crosstown and 
Washington Heights subways. On that 
day the Transit Commission formally 
notified the Board of Estimate that it 
was ready to proceed with such con
struction and requested that the board 
appropriate $110,000,000, the estimated 
cost, either directly or by reserving 
that amount out of the city's borrowing 
margin. 

Both bodies have approved the routes 
of both subways, except for one section 
in Brooklyn, for which the commission 
has presented alternative routes in 
Fulton Street and Lafayette Avenue 
and has expressed its willingness to 
accept either route the board may 
select. 

The commission's letter to the board 
was signed by George McAneny, chair
man. It announces that the commis
sion is ready to advertise at once for 
bids on the first section of the Brook
lyn crosstown subway, and will be 
ready to advertise for bids on many 
other sections in June and July. In 
view of agreement with the board's 

MAIN BROOKLYN CROSSTOWN LINE 
Length Estimated 
in Feet Cost 

Construction......... . . . • • • . • . $22,600,000 
Station finish.................. 1,400,000 
Trackwork . . • . . . . . . . . . . . . . . . . 620,000 

Total....... . . . . . . . . . . . • . . 28,620 $24,620,000 
THE FULTON STREET LINE 

Construction...... . . . . . . . . . . . . $3,600,000 
Station finish...... . . . . . . . . . . . . 350,000 
Trackwork • . • . . . . . . . . . • . . . . • • 200,000 

Total. ...••....•......... · .. 10,550 $9,150,000 

THE LAFAYETTE AVENUE ALTERNATIVE 
Construction..... . . . . . . . . . • . . . $6,350,000 
Station finish... • . . . . . . . . . . . . . . 250,000 
Trackwork . . . . . . . . • . . . . . . . . . . 175,000 

Total.. .•...........•.•.... 9,300 $6,775,000 

WEST SIDE LINE-NORTH OF 59TH ST. 
Construction.................... $42,200,000 
Station finish.................... 1,000,000 
Trackwork . . . . . • . . . . . . . . . . . . . 1.000,000 

Total ..•.......... ; ........ 33,865 $44,200,000 
WEST SIDE LINE EXTENSIONS, SOUTH 
Construction.................. $10,000,000 
Station finish........ . . . • . . • . . • ◄ 80,000 
Trackwork . . • . . . . . . . • . . . . . . . . 340,000 

Total •..••..•.•.........•.. 10,900 $10,820,000 

Grand total ...........•..•. 93,235 $95,565,000 

transit committee on every point that 
had been in dispute between the board 
and the commission, the members of 
the commission expressed the view that 
there was no reason why the board 
should not . begin to "say it with 
shovels" this spring, and that there was 
an excellent prospect of going on with 
the rest of the commission's program 
for the construction of new subways. 

The length and estimated cost of 
construction of the new routes are 
given in the accompanying table. 

Long-Term Trackless Franchise 
at Rochester 

The Common Council of Rochester, 
N. Y., on March 11 approved the fran
chise for the operation of the crosstown 
trackless trolley line for a period of 
twenty-five years. This line is oper
ated by the Rochester Railways Co
ordinated Bus Lines, Inc., a subsidiary 
of the New York State Railways. The 
franchise includes transfer privileges 
to all city bus and trolley lines. 

The trackless line was started on 
Nov. 1, 1923, and has won popular 
approval. It connects the large indu:s
trial and residential sections on either 
side of the Genesee River, via the Driv
ing Park A venue bridge. 

Recommendations for Rapid 
Transit in Detroit 

Col. Sidney D. Waldon, chairman of 
the Detroit Rapid Transit Commission, 
commented recently on the situation 
there. He said that the rapid transit 
studies there indicate that the compre
hensive system for Detroit ultimately 
will include occupancy of the so-called 
Dix-High-Waterloo thoroughfare or a 
similar combination of streets in about 
the same locality. The recommenda
tion is made that the thoroughfare be 
condemned and widened to 106 ft. or 
120 ft. to permit the construction of a 
four-track rapid transit line beneath 
the right-of-way. The fact that there 
must be crosstown lines to relieve con
gestion at the center of the city is em
phasized by Major John P. Hallihan, 
transit engineer in charge of the rapid 
transit studies for the city, in a supple
mentary report to acting Mayor Martin. 

The following recommendations are 
summarized from Major Hallihan's re
port: 

1. There should be a crosstown avenue 
in about the location of the proposed Dlx
High-,Vaterloo route. 

2. Sections of the Dix-High-,Vaterloo 
route offer certain advantages in connec
tion with outside thoroughfares that make 
those sections of much greater Importance 
today than when the route was originally 
laid out. 

3. Any main crosstown thoroughfare 
now or hereafter adopted should be, first 
of all, continuous; should avoid all ofl:
sets, sharp turns and bad alignments; 
should directly cross and not occupy other 
thoroughfares, and should have a minimum 
width of 106 ft., and preferably 120 feet. 
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4. The width ot 80 tt. now considered ror 
Dix-High-Waterloo Is lnsufflcient along 
certain sections, notably the one from 
Michigan eastward across \Voodward to 
Gratiot Avenue, and should be increased to 
106 ft. or preferably, 120 ft. 

$600 in Prizes for Ideas on 
Sound Public Relations 

Six hundred dollars in prizes is being 
offered by Forbes Magazine for articles 
on "How Sound Public Relations Be
tween Public Utilities and Communities 
Can Best Be Developed and Main
tained." For the best articles the fol
lowing cash prizes will be awarded: 
First prize, $300; second prize, $200; 
third prize, $100. By "best" article 
Forbes does not mean the best from 
the standpoint of literary excellence, 
but the best in the reasons and ideas 
presented on the subject. Ideas should 
be based on present and past experi
ence. The contest closes on May 1. 
The awards will be announced by the 
magazine in the issue of May 24. The 
manuscripts will be passed upon by 
B. C. Forbes and two other judges rep
resenting the National Electric -Light 
Association. 

City Councils of Virginia Still 
Have Jurisdiction 

The third attempt to remove the bus 
and general transportation business 
from the jurisdiction of city councils 
in Virginia has failed. In other words, 
the General Assembly has adjourned 
without acting on a bill giving the 
courts of record the right to reverse 
decisions of city councils in matters 
pertaining to competition in transpor
tation on city streets. 

The bill was so drawn as to give the 
court the right to cancel any franchise 
or other agreement if the court found 
that a city council had granted a new 
transportation concern the right to 
operate in competition with an old one 
in territory where the facilities offered 
by the senior line were adequate. 

The measure was introduced late in 
the session. It took the place of two 
other bills somewhat similar in sub
stance which were defeated. The third 
bill appeared at one time to be likely 
to pass, having been favorably reported. 

' Georgia Railway Can't Meet Wage 
Demands, Says Arkwright 

Final arguments in the hearing for 
higher wages for employees of the 
Georgia Railway & Power Company, 
Atlanta, Ga., were presented to the 
board of arbitration in its last public 
meeting at the Fulton County Court 
House on March 6. Edward McMorrow, 
a member of the executive board of 
the Amalgamated Association, made the 
closing plea for the workers. 

Preston S. Arkwright was the prin
cipal witness for the company. He 
stated that the company was not able 
to meet the new demands as it had been 
when the war labor board adjusted the 
Atlanta wage scale in 1918, and that 
any increase in wages must fall directly 
upon the public which uses the cars. 
He asserted that financially the com
pany was not in a position even to 
consider the merits of the appeal for 
more wages. 

Kansas Courts to Be Permitted to 
Interpret Law Prohibiting Strikes 

The provision of the Kansas Indus
trial Relations Court act which pro
hibited strikes by coal miners must 
stand or fall on the decision of the 
Kansas courts. This the Supreme Court 
held on March 10 in the case of August 
Dorchy. The decision of the lower court 
was reversed. 

Justice Brandeis, delivering the opin
ion, said the Supreme Court could, if 
it desired, pass upon the validity of the 
section in question, but that it would 
rl:!ther leave that point to the State 
courts, and would accept their decision. 
He declared that the lower courts should 
not have passed upon the question. 

The case arose out of the soft coal 
strike. The union officials convicted of 
calling a strike contended that a state 
could not arbitrarily declare any par
ticular industry to be an essential one. 

It will be recalled that in the famous 
Wolff Packing Company case the United 
States Supreme Court passed upon the 
constitutionality of certain parts of the 
Kansas Industrial Court act, but it 
does not appear that the State court 
passed upon the question whether Sec
tion 19 (the one under attack), being 
an ultimate part of the system of com
pulsory arbitration -held to be invalid, 
falls with it. Justice Brar.deis says that 
in order that the State courti!i may pass 
upon this question, its judgment in this 
case, which was rendered before our 
decision in the Wolff Packing Company 
case, should be vacated. 

To accomplish that end the judgment 
of the State Supreme Court was re
versed. It was explained that this- re
versal was largely a technical proceed
ing, however, designed merely to permit 
the Kansas Supreme Court · again to 
pas·s on Section 19, taking into consid
eration this time the principles laid 
down by the United States Supreme 
Court in the Wolff case. 

Fellowship in Transportation 
Offered at Yale 

The Graduate School of Yale Uni
versity announces that the Strathcona 
Memorial Fellowship in Transportation, 
of $1,000, is offered annually for ad
vanced work in transportation, with 
special reference to the construction, 
equipment and operation of railroads, 
the problems connected with the effi
cient transportation of passengers and 
freight and the financial and legislative 
questions involved. The holder of the 
fellowship must be a man who bas 
obtained his first degree from an insti
tution of high standing. In making the 
award, preference is given in accord
ance with the will of Lord Strathcona 
to such persons or to sons- of. such 
persons as hav·e been, for at least two 
years, cor,nected in some manner with 
the railways of the Northwest. 

Applications for this fellowship 
should be addressed to the dean of the 
graduate school of Yale University, 
New Haven, Conn., before May 1, on 
blanks which may be obtained from the 
dean, and should be accompanied by a 
statement of the applicant's education 
and practical experience, a statement 
of the particular field of interest to the 

• 

applicant and his reasons and purposes 
for desiring the fellowship, letters of 
recommendation and reprints of ar
ticles or publications by the applicant. 

Kewanee Public Utilities Service 
Company Incorporated 

The Kewanee Public Utilities Service 
Company, Kewanee, Ill., has been in
corporated with the idea in mind of 
operating the Kewanee & Galva Elec
tric Railway, the Kewanee Street Rail
way and the gas and electric plants in 
Kewanee. B. F. Lyons of Beloit, Wis., 
is president of the corporation. Mr. 
Lyons has already submitted a propo
sition to the City Council of Kewanee 
to take over the utilities mentioned. 
Reference to bis plan for reclaiming 
the railway was made in the ELECTRIC 
RAILWAY JOURNAL, issue of March 1. 

Wage Request of Capital Trac
tion Employees Denied 

Trainmen and bus operators of the 
Capital Traction Company, Washing
ton, D. C., have been denied a wage 
increase from 56 cents to 70 cents an 
hour. All other employees were re
fused the 25 per cent advance sought. 
Arbitration is the next step. The 
present agreement has two more years 
to run, but provision is made whereby 
the schedule may be considered at the 
end of each year. When the agreement 
.now in existence was signed last March 
it gave motormen and conductors 50 
cents an hour for the first year, 52 
cents an hour for the second year, 
54 cents for the third year and 56 cents 
thereafter. · 

John H. Cookman, secretary of the 
Amalgamated union, in making known 
the application for an increase cited 
the increase in the cost of living since 
the last wage advance. In announcing 
the rejection of the petition by the com
pany, George E. Hamilton, president, 
said that he did not believe any in
crease in wages was justified under 
present conditions and that conferences 
to discuss such increase would achieve 
no useful purpose. 

Wages Advanced Two and One
Half Cents in Augusta 

A . compromise wage scale granting 
the trainmen of the Augusta,-Aiken 
Railway & Electric Corporation, 
Augusta, Ga,, an increase of 21 cents 
an hour was agreed to recently by the 
board of arbitrators. The men had 
asked for a 6-cent advance. The new 
scale is effective as of Jan. 1, 1924. 

According to the new agreement 
trainmen operating one-man cars, who 
received a voluntary increase of 6 cents 
an hour when placed in charge of the 
new cars, will now receive 52½ cents 
an hour instead of 46 cents. .-The 
company, it was stated, voluntarily in
creased its trainmen who were' placed 
in charge of the new cars, for it was 
realized that the operation of the one
man cars would call for more strenuous 
labor. The scale was consequently in
creased from 45 to 50 cents an hour. 
The operators of the old cars requiring 
both motorman and conductor were re
tained on the 45-cent scale. 
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Plan Joint Station of "L" and 
Pennsylvania Railroad 

Plans for connecting the New York 
division of the Pennsylvania Railroad 
with the Frankford Elevated Railway 
at Harrowgate were discussed recently 
by Pennsylvania Railroad officials .and 
representatives of business organiza
tions in the northeast section of Phila
delphia. The business men outlined a 
plan to replace the present Frankford 
Junction station with ·a new structure 
at Kensington Avenue, thereby virtu
ally linking the Pennsylvania's New 
York passenger traffic with the Frank
ford Elevated Railway. Vice-president 
C. S. Krick of the Pennsylvania Rail
road said this would be expensive and 
difficult· to do. A more practicable 
plan, ·he ·explained, would be to have 
the proposed new station at or near 
Erie Avenue, and to connect it with 
the Frankford "L" by a sidewalk for 
passengers. 

"Co-ordinated Transportation" in 
New Jersey Explained 

How the street cars and the buses 
can be hitched together to give a co
ordinated transportation service is told 
by the Public Service Railway, Newark, 
N. J., in a pamphlet called "Street Cars 
and Buses." The pamphlet is being 
mailed direct to the patrons of the rail
way. On a separate card attached to 
the pamphlet the company solicits the 
customer's support if the plan seems 
favorable to him. The patrons are 
urged to read the pamphlet carefully so 
that they will know how the company 
proposes to operate both agencies of 
transportation in co-operation, what the 
benefits will be to the public and the 
present evils that will be eliminated. 
The company says that "co-ordinated 
transportation buses would not use the 
public street for a garage, and would 
maintain schedule and headways that 
would · relieve, instead of increase, con
gestion." The pamphlet illustrates the 
lesson of the inconvenience and con
gestion caused by competition and 
contrasts by means of pictures the 
difference when co-ordinated service is . 
established. 

Opponents of Elevated Construc
tion Win in New York 

An agreement has been reached by 
the New York Transit Commission and 
the Brooklyn-Manhattan Transit Cor
poration which will end the long dis
pute regarding the Fourteenth Street
Eastern District rapid transit line and 
the elevating of the tracks in the Bush
wick section of Brooklyn. Instead of 
having that portion of the line east 
of Montrose Avenue elevated the line 
will be continued as a subway, thereby 
conforming with the request of Brook
lyn citizens. The Transit Commission 
on March 11 approved the modification 
of the plans and has submitted them to 
the Board of Estimate and Apportion
ment. 

The Board of Estimate, in approving 
the route_ some timl) ago, voted against 
an elevated structure from Montrose 

Avenue to the present elevated struc
ture at East New York, but the subway 
officials, claiming to be held by the 
terms of contract No. 4, refused to 
accept a subway in lieu of the elevated 
line specified in the contract. 

The first portion of the new line, 
from Fourteenth Street and Sixth Ave
nue to Montrose A venue in Brooklyn, 
is expected to be ready for operation 
during the summer. 

Paving Relief Measure Defeated 
So far as · the passing of new bills 

is concerned the session of the New 
Jersey Legislature is at an end. In 
the discussion during the closing hours 
the Thompson bill was defeated in the 
House. The intent of this measure was 
to permit municipalities to relieve the 
electric railways of all or any part of 
the cost of paving and keeping in repair 
pavements between street railway 
tracks and within 18 in. on either side. 
Three bills were passed that had been 
introduced by Senator Smith allowing 
the Board of Public Utility Commis
sioners to specify the date on which 
orders should become effective and in
creasing and clarifying the power of 
the board to order a resumption of 
service discontinued through suspen
sions. 

$491,000 Spent in Des Moines
Facts Advertised Widely 

The Des Moines City Railway com
pleted during 1923 a remarkable pro
gram of construction and betterment. 
In its entirety the year's program con
templated an expenditure of $665,470. 
This was all accomplished with the 
exception of the failure to complete the 
Crocker Street line and the non
arrival of the new car bodies which 
had been counted upon during the late 
months of the year. This brought the 
actual expenditures in new capital 
down to $491,090. 

With its idea of placing all available 
information before the car-riding pub
lic the company has recently been using 
half-page advertisements to tell just 
what the expenditures for construc
tion and equipment covered. 

In the advertisements the figures 
were given in detail. Recapitulated by 
departments they were as follows: 

Total way and structures . . ..• . .. ....... 
Equipment ....•.•..... .. . •. . ........ . 
Power ..........•. . . .............. . .. 

Grand total •••••. ••• •......•........ 
Deduct 

Uncompleted work Crocker 
line............. ..... . $78,H0 

New car bodies not re-
ceived.... . .. . . . . .. ... 95,950 

$343,978 
238,550 

82,942 

665,470 

$174,380 

Net expenditure of new capital.... . . . . • • • $491,090 

The new car bodies are expected 
soon. They will be mounted on the 
trucks and will be put in service as 
rapidly as possible. 

While this major construction pro
gram was under way 30,000,000 pas
sengers were carried. Another impor
tant work of the year was the quiet, 
consistent .campaign in the interest of 
customer ownership. This resulted in 

the addition of more than 400 stock
holders. The offering consisted of an 
issue of $750,000 of 7 per cent pre
ferred st.ock. A special effort was made 
to attract small investors. 

Louisville Motorman Shot by 
Automobile Bandits 

Dan Criswell, as he was affection
ately known to all of the boys on the 
Chestnut Street line of the Louisville 
Railway and to many others, was shot 
and fatally injured by automobile 
bandits at Madison and Forty-second 
Streets at 1 :30 o'clock Saturday morn
ing, Feb. 23. 

Two men boarded Dan's car at the 
end of the line for the return trip into 
town. Before Dan had time to start 
the car one of the men commanded 
him to wait for the third man. At 
the same time, the second man to1d 
him to stick his hands up, and before 
Dan had time to turn, shot him through 
the back. Although suffering from a 
bullet through the body, just below the 
heart, Dan started his car after the 
bandits and fired twice through the car 
window, the hold-up men returning the 
fire, which punctured several car win
dows. Dan fell exhausted after pur
suing the men half Jl block. He was 
discovered by two automobile drivers 
and the crew of a westbound car, and 
they removed him to SS. Mary and 
Elizabeth Hospital. At 11 o'clock that 
night Dan passed away. He leaves a 
widow and five children. 

To increase the probability of capture 
of the assailants the company has 
offered a reward of $1,000. 

In addition to the above reward, C. T. 
Wingate, conductor at Twenty-fifth and 
Market carhouse, recently elected a 
director of the company to represent 
the employees on the board, together 
with some of his co-workers, are circu
lating a subscription list with the in
tent of offering a separate additional 
award. 

Bus and Subway Bills Introduced 
in Philadelphia 

Ordinances were introduced in the 
City Council at Philadelphia, Pa., on 
March 6 appropriating $44,213,647 for 
the Broad Street subway. At the same 
session Councilman Apt introduced a 
new bus franchise bill, which would 
require the Rural Transit Company, a 
subsidiary of "the Philadelphia Rapid 
Transit Company, to pay the city annu
ally 5 per cent of its gross receipts, 
after July, 1927. Both these ordinances 
were referred to the Council's commit
tee on transportation. The Broad Street 
subway ordinances were sent to the 
Council by Mayor Kendrick with a com
munication of Director Ehlers of the 
Department of City Transit and a brief 
message from the Mayor, requesting 
favorable consideration for these ordi
nances. 

Another measure introduced author
ized the transit department to contract 
for what is known as Step No. 1 in 
the transit plans. This includes the 
Broad Street subway, with its connect
ing line running on Ridge A venue. 
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Michigan Company Hopes to Use 
Truck as Feeder 

F . W. Brown, general superintendent 
of the Michigan Railroad, has outlined 
a program which is expected to save 
the railway considerable money, enable 
trucking firms to give up long hauls 
and give the manufacturer, farm pro
ducer and other shippers quicker and 
more economical service. 

Mr. Brown now is .negotiating with 
a trucking firm in Detroit doing long 
distance hauling to eliminate these long 
trips, which often extend more than 
100 miles into the state, and confine 
the activity of the motor trucks to the 
towns and cities and to concentrated 
rural districts. 

Under the plan the truck firm would 
pick up the goods at one end, load them 
into the. cars of the Michigan Railroad 
and after the interurban had made the 
haul, say, between Detroit and Grand 
Rapids, the truck representatives in 
Grand Rapids would enter the car and 
distribute the goods. 

The Michigan Railroad's part in the 
shipment would consist merely in seal
ing the car when the truck firm had 
loaded it and in delivering that car 
on the interurban siding at the point 
of destination. Since all goods under 
the plan are to be carried in carload 
lots a shipment of miscellaneous 
freight would be billed as one item to 
the truck company instead of in forty 
or fifty items as is now the case. 
Instead of having to notify the recip
ients of freight in each case the rail
road would simply have ,to ~otify the 
truck company that the car had arrived 
and the company would do the rest 
since it is to operate locally in eve~ 
center from which the Michigan Rail
road now ships freight. Among other 
things this plan would allow the rail
ro_ad_ to pursue its natural function, 
ehmmate the bugbear of long hauls 
for.the true~ company and lead to more 
freight busmess for the railroad. It 
would . be particularly advantageous in 
the _wmter w~en snows often prohibit 
efficient truckmg on the roads. Thus 
where a !rue½ goil}g_ fi:olll Gr~nd Rapids 
to Detroit might m wmter require sev
eral days for the trip the railroad could 
take a loaded car to Detroit during a 
single night and the truck feede)- could 
~ ake deliveries the following day, giv
mg twe?ty-four-hour freight service 
over a distance of more t han 150 miles. 

Rerouting and Extensions in 
Toledo Partly Approved 

The Council committee on railroads 
and telegraphs at Toledo, Ohio, has ap
proved a large par t of the general 
~ommunity Traction Company rerout
mg and extension plan submitted a 
"'.eelc ago by Street Railway Commis
s10ner W. E. Cann. Decision was de
layed on the establishment of the 
double-deck bus line on Collingwood 
and Madison A venues, the abandonment 
of p_art of the Michigan line, the re
routmg of Long Belt and Nebraska
Lagrange lines. 

Extensions of the Bancroft line to 
Ottawa Park, East Broadway line 
through the .New York Central subway 
the Cherry line to Fitch, the laying 
of double track in Summit Street exten-

•• • .L •'!' ••· 

sion and the establishment of the track
less trolley crosstown line were all 
approved. 

The final draft of the plan will be 
submitted to Council only after a very 
thorough discussion and attempt to line 
up all sides to put through the con
structive features of the plan. 

Quartet Helps Railway Relations 
The Inspectors' Quartet of the Louis

ville Railway recently put on an evening 
program at the radio broadcasting sta
tion, WHAS, of the Louisville Courier 
Journal. The company received 186 
letters and telegrams complimenting 
the quartet. These singing trainmen 
are the ones who contributed to the 
banquet entertainment at the Midyear 
Dinner of the American Electric Rail
way Association at St. Louis. They 
have three or four engagements a week 
in Louisville and it is believed they 
have unquestionably helped to create a 
better spirit toward the railway on the 
part of the local public. 

Radio Party on Twenty-fifth 
Annive~ary 

The United Railways & Electric 
Company, Baltimore, Md., celebrated 
its twenty-fifth anniversary on March 4 
by giving a radio birthday party. The 
United took charge for the evening of 
Station WEAR of the Baltimore News 
and presented a program entirely by 
its officers and employees, even the an
nouncing being done by a company 
man. 

It was a most diversified program, 
including brief talks by President C. D. 
Emmons and other company person
ages, band, chorus and solo numbers. 
That it was enjoyed was testified to 
by the large number of letters and 
postcards received by the company from 
patrons who listened in and who wrote 
commending the company for its enter
prise as well as for a delightful eve
ning's entertainment. 

News Notes 

Another 
0

Urge to Ride in Non-Rush 
Hours.-Another city is joining 1the 
ranks calling attention to shoppers and 
pleasure seekers to return home in the 
evening before the usual rush hour 
crowds. A recent New Orleans edi
torial writer states that it is impossible 
to arrange arbitrarily the closing of 
business hours, but it is possible for 
women shoppers and pleasure seekers 
in general, to use the cars in off-rush 
periods. The editorial suggests to the 
theater managers one way out of the 
difficulty by earlier matinees. Instead 
of their starting at 2:30 as is usual, the 
writer suggests a 2 o'clock perform
ance, so that the theater patrons might 
be permitted· to reach home before the 
evening rush hour begins. 

Railway Official Subject of Article.
An appreciation of James P. Barnes, 
president of the Louisville Railway, is 
contributed by E. F. Kelley to the Jan
uary number of the Tech Engineering 
News._ ~~ :_ K,~l~ey recount~ =-~!! ) nte_f-_ 

esting narrative on an outstanding fig
ure in the electric railway field "through 
secretary's eyes." This number also 
includes articles on "Putting Radio to 
Work" and the "Hydro-Electric Power 
Plants of California," and treats of 
other subjects of interest to the en
gineers. 

Working Toward Saving Line.
Efforts are being made to prevent the 
abandonment of the Meadville-Lines
ville Line of the Northwestern Electric 
Service Company of Erie, Pa. To this 
end a special committee has been ap
pointed representing local civic bodies, 
it having been announced previously 
that the line was not a paying venture, 
that to put it back in proper condition 
would cost thousands of dollars and 
that service was likely to be abandoned 
at any time. 

Company Won't Pay for Paving.
Clark V. Wood, president of the Spring
field Street Railway, Springfield, Mass., 
has informed the town of Palmer that 
the company will not conform to terms 
calling for the cementing of Main 
Street in Three Rivers Village, for 
which $15,000 was appropriated by the 
town. The company is called upon to 
pay for the cement between the rails 
and for 18 in. on either side. Rather 
than do this, Mr. Wood says the com
pany will discontinue the line running 
to Three Rivers. 

New Interurban Under Consideration. 
-John H. Carpenter of Florence, Ala., 
and associates are securing options on 
right-of-way for an interurban railway 
from Florence, Ala., to Nashville, Tenn., 
by way of Mount Pleasant and Frank
lin, Tenn. The standard gage railroad 
operated with gasoline from Mount 
Pleasant to Franklin, Tenn., is owned 
by John H. Carpenter and the Howard 
estate. This track will be used as a 
part of the proposed new interurban 
line. The line would serve the Wilson 
Dam district and the Muscle Shoals • 
territory. 

$114,505 in Pensions. - During the 
year 1923 there was paid to employees 
on the pension list of the Boston Ele
vated Railways, Boston, Mass., $114,-
505. Fifty-seven men were added to 
the list and thirty were taken from 
the list by death. There are 243 men 
on the pension roll at the present time. 

Seek Wage Advance.-The employees 
of the Lehigh Valley Transit Company, 
Easton, Pa., have asked for an increase 
in pay from 6 cents to 8 cents an hour 
and changes in working conditions. 
The three-year men are now being paid 
55 cents an hour. 

A Real Achievement in Service.-A 
record of 4,500 years of service is the 
boast of the Portland Railway, Light & 
Power Company, Portland, Ore. In
spired with one idea, namely, service 
to the public, 187 employees of this 
company have stuck to their cars for a 
period of twenty years or more of 
continuous service. Recently these men, 
members of the Twenty-Year Club, cele
brated their loyalty at a dinner at the 
Chamber of Commerce. Though known 
as the Twenty-Year Club, some of the 
men have given forty years of their 
best efforts to accommodating the com
pany's patrons and co-operating with · 
their company; . • ~. 
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sparsely settled sections where there 
are no heavy peak loads such as street 
railway cars can better handle. Re
ceipts on bus lines naturally are rela
tively small, and operation for the year 
shows a loss of about $40,000. The 
trustees say that even if this feeder 
system should continue to result in 
financial loss, providing the loss is not 
too great to be absorbed by the earn
ings of the railway district in which the 
buses are operated, the good will of the 
public will be adequate compensation. 

Good Showing by Eastern 
Massachusetts 

Gross Revenue Up $100,000-AII Fixed 
Charges and Preferred 

Dividends Covered 

Net income of the Eastern Massa
chusetts Street Railway, Boston, for 
the year ended Dec. 31, 1923, after all 
charges, was $878,583, a decrease of 
$181,259 over 1922. 

According to the annual report pre
sented to the stockholders on March 3 
gross receipts from car fares in 1923 
were $10,006,150, an increase of $16,422 
over similar receipts of the previous 
year. On Sept. 1, however, the Hyde 
Park division was taken over by the 
Boston Elevated with a decrease dur
ing the last four months of the year of 
approximately $17,000 in gross receipts. 

COMPARATIVE INCOME OF EASTERN 
MASSACHUSETTS STREET RAILWAY 

Statement of Public Trustees for Years 
Ended Dec. 31 

1923 
Passenger revenue .•....... $10,006, I H 
Auto busrevenue.......... 76.389 
Freight and other r evenue 46.033 
Rentals, advertising. etc.... 233.7◄ I 
Interest and other income. . 350,389 

1922 
$9,989,728 

16,359 
40,107 

252,892 
413,578 

Total revenue ..•..••.... 
E,q,enses: 

$10,712.705 $10,712,663 

Way and structures .•...... 
Equipment ...•..•.•.....• 
Power ................... . 
Car operation ............ . 
lnjunesand damages ...•..• 
Inaurance ••.•............ 

}i~~\e~r':.,t,;:::.: :::::::: 
General wages and expenses 
Pensions and group immrance 
Stationery and pnnting ..... 
Storee and ~arage expenses .• 
Miscellaneous expense .....• 
Auto bus expense .•........ 

$1,811,202 
1.395.813 
1.219.869 
2,461,327 

365.093 
84,810 
15.757 
68.521 

246,322 
77.404 
41,423 

104,814 
51,430 

I 16,729 

$1,879,506 
1,245,256 
1,082,151 
2,337,343 

356,701 
162,588 

13,546 
77,258 

247,127 
33,696 
41,984 

212,777 
54,673 
13.4,84 

Total operating expenses $8,060,514 $7,758,090 

Total operating exp~nses 
and taxes .............. . 

Grossinoome .••....• , ..•.. 
Interest and reotals ....... . 

Net income ..........•.. 

$8,436,019 
2,276,686 
1,398,152 

$878,533 

$8,154,914 
2,557,749 
1,497,956 

$1,059,792 

Operating expenses include chargl'l!fordepreciation 
amonntmii to $848,214 in I 923 and $8 ◄ 8,753 in I 922. 
During the year $509, 119 ol the reserve was applied 
to reconstruction and amortization. 

Although at the end of June there was 
an increase over the corresponding 
period of 1922 of more than $317,000, 
this gain was almost entirely wiped out 
by the end of 1923. In no month since 
June did the passenger revenues of the 
present year equal those of the corre
sponding months of 1922. Industrial 
depression in the shoe and textile cen
ters, increased use of privately owned 
automobiles and unseasonable weather 
conditions during the summer and fall 
all contributed to this result. During 
the year there have been no material 
changes in the rates of fares. The 
average fare is· 6.9 cents. . 

There was a substantial increase in 
auto bus revenue due to the installation 
of a larger number of buses. Interest 
and other income declined more than 
$63,000, due to the application of large 
portions of reserve funds and the conse-

quent disposal of securities. Other 
revenue items did not show material 
changes from the previous year. Total 
revenues from all sources for 1923 ex
ceeded those of 1922 by $42.39. 

There was an increase of $302,423 in 
total operating expenses in 1923. 
Higher wages, an advance in price of 
fuel oil used for power and extension of 
auto bus operation account for the 
major portion. An increase of nearly 
$44,000 in pensions and group insurance 
is due to the fact that group insurance 
for the productive force was in effect 
during only the last two months of 
1922, Way and structures, insurance, 
and stores and garage expenses show 
material savings. The item of taxes 
shows a reduction of about $21,000 due 
to decrease in net income. A substan
tial reduction was made in fixed 
charges. 

The comparative expense in track 
and line was $1,510,182 in 1923 and 
$1,602,198 in 1922. 

Trackwork representing $301,547 was 
considered to offset depreciation to 
that amount and additional work cost
ing $190,406 was charged to the "re
habilitation" account. The unexpected 
balance of the "rehabilitation" fund is 
$270,548. 

Fifty new double-truck passenger 
cars were ordered in 1923 for delivery 
in October, but only a few of these 
were actually received in time to be put 
in service during the year. They will 
all be in operation early in 1924. These 
new cars cost approximately $612,000. 

It is expected that by Aug. 1 an 
routes included in the signal improve
ment program will be fully equipped. 
The estimated cost is $200,000. 

By an award of a board of arbitra
tion wages of all productive employees, 
numbering about 2,100, were increased 
3~ cents an hour, effective from May 1, 
1923, to May 1, 1924. This award in
creases payrolls about $200,000 per 
annum. 

This company is now regularly op
erating thirty-one buses which serve in 
a large degree as feeders to the railway 
lines. Bus equipment investment for 
the year was $148,502. This auxiliary 
service is supplied principally in 

The dividends started in 1922 on the 
first preferred and sinking fund stocks 
were continued in 1923 by the payment 
of 3 per cent on Feb. 1 and Aug. 1 on 
these issues. In addition a 6 per cent 
dividend was paid on preferred B stock 
on Feb. 1 and 3 per cent' on the same 
stock on Aug. 15. The adjustment 
stock received 5 per cent in two install
ments of 21! per cent each, paid May 15 
and Dec. 1. Total dividend payments 
for the year were $959,852. The trus
tees also declared dividends of 3 per 
cent each on the first preferred and 
preferred B stocks, payable Feb. 1 and 
Feb. 15, 1924, respectively. 

During the year funded obligations 
of the company to the amount of 
$1,000,000 were retired and canceled as 
follows: 
Serial bonds due Jan. 1, 1923 .•••• $300,000 
Serial bonds due Feb. 1, 1923..... 90,000 
Lowell, Lawrence & Haverhill bonds 

due June 1, 1923 ••••••••.•.•• , 479,000 
Bay State equipment trust notes 

due Aug. 1, 1923 ...•.....•...•• 181,000 

The company elected not to exercise 
its option to extend $689,000 of Brock
ton Street Railway bonds due Oct. 1, 
1924, and provision will be made t.o pay 
them at maturity. 

During the year the city of Boston 
took by eminent domain that por tion 
of the company known as the Hyde 
Park Division and leased it to the Bos
ton Elevated Railway for oper ation. 
The company was awarded $310,000 for 
this property, and it secured about 
$15,000 additional from salvage for 
power house machinery. This taking 
resulted in an investment loss to t he 
company of $326,980. 

Dividends and Surplus Up on 
New York State Railways 

A comparative statement of the 
earnings and expenses of the New 
York State Railways, Rochester, for 
the years ended Dec. 31, 1923, and 
1922, follows: 

SUMMARY OF OPERATIONS OF NEW YORK STATE RAILWAYS 
1923 1922 

Hail way operating revenues .............................. . $ I 0,800,517 
7,708,178 

$ I 0,500,220 
7,687 Railway operating expenaes (including depreeiation) ...... • . 

• Net revenue railway operations ........................ . 
Net revenue auxiliary opcrationR ......................... . 

Net operating revenue ................................ . 
Taxes assignable t.o railway operation~ .................... . 

N~~;!~i:t1~;j~~~;:.·.·.: :: :: : : : : :: : : : : : : ::~:::::::::::: 
Gross income .•......•................................ 

Deduetions Irom gros• income ............................ . 

Net income ............................... • ........... 
Sinking fuod appropriations ............................. . 
Dividends preferred atock .. ...................•.........• 

-----
$3,092,339 

2,482 

$3,094,821 
797, I 22 

$2,297,699 
76,869 

$2,374,568 
1,451,177 

$923,391 
H,129 

(5%) 193,125 

Earned on common stock ....................... • ...... (3.49%) $696,136 
Dividends common stock ............ ,.................... (21 %) 448,762 

Surplus.............................................. $247,374 

$2,813,203 
1,544 

$2,814,747 
705,382 

$2,109,365 
97,421 

$2,206,786 
1,435,517 

$771,269 
34,740 

(5%) 193, I 25 

(2.72%) 543,403 
(I½%\- 299,175 

$244,228 
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North Shore's Best Year 
$686,864 Net Income Reported for 1923 

by Chicago-1\Iilwaukee Line--An 
Increase of 32.61 per Cent 

The year 1923 was the most success
ful in the history of the Chicago, North 
Shore & Milwaukee Railroad. Operat
ing revenues increased $937,320, or 18.71 
per•cent over the year 1922, while the 
increase in the net income was $168,935, 
or 32.61 per cent. Gross revenues from 
freight and merchandise despatch busi
ness increased $294,661, or 39.88 per 
cent. 

Participation shareholders met on 
Feb. 27, 1923, and by unanimous vote 
adopted the plan previously announced 
for the financial reorganization of the 
company. A new corporation was 
formed under the name of the Chicago, 
North Shore & Milwaukee Railroad, 
with an authorized capital stock dis
tributed as follows: 

Prior lien 7 per cent cumulative stock .. . $10,000,000 
Preferred 6 percent non-cumulative stock 5,000,00J 
Common stock..... . . . . . . . • . . . . . . . . . . . 5,000,000 

All of the preferred and common 
stock, together with $2,684,208 of five
year, non-interest bearing promissory 
notes, were delivered to the participa
tion shareholders in exchange for their 
shares in the proportion provided for in 
the trust agreement under which the 
participation shares were issued. 

A quarterly dividend of H per cent 
on the preferred stock was paid Oct. 25 

COMPARATIVE INCO:'.IIE ACCOUNT OF 
NORTH SHORE LINE, INCLUDING OPERA

TION OF CHICAGO & MILWAUKEE 
ELECTRIC RAILWAY 

Operating revenue: 1923 1922 
Paaseoger and special car 

revenue ...........•..... $◄,836,53 I $◄,214, I 5 I 
Freight and expre88 revenue. 1,033,◄79 738,817 
.Miscellaneous revenue...... 75,261 5◄,983 

Total. ..•........... , ... $5, 9◄5,271 $5,007, 95 I 
Operating expenses: • 

Way and structures ....•.•.. 
Equipment ............... . 
Power .................... . 
Conducting transportation.,. 
Traffic .••.............•..• 
General and miscellaneous ... 

538,588 
◄05,220 
529,◄80 

1,878,229 
179,50◄ 
933,399 

◄29,280 
3 ◄2,850 
◄83,317 

1,533,2◄6 
IS ◄,79◄ 
83◄, 10◄ 

Total.... . . . . . . . . . . . . . . $4,◄ 64, ◄20 $3,777,592 
Net revenue-railway opera-

tion................... $1,◄80,851 1,230,359 
Net auxiliary ope.rating rev-

enue. .... . . . . . . . . . . . . . 11,◄◄◄ 8,73 I 

Netrevenuefromoperation .. $1,◄92,295 $1,239,090 
Taxes assignable to railway 

operation ..... ,........ 279,448 248,937 

O_perating i~come ........... $1,212,847 
Non-operating income...... 26,625 

Gross income . ........... , . 1,239,◄72 
Fixed charges. . ... . . . . . . . . . 552,608 

Net income ..•.......... ; $686,864 

990,153 
14,560 

1,004,713 
◄86,784 

$517,929 

to stockholders of record Oct. 10. 
Quart~rly dividends on the prior lien 
and preferred stocks were declared pay
able Jan. 2 to stockholders of record 
Dec. 17. 

Under authority of the Illinois Com
merce Commission and the .Wisconsin 
Railroad Commission, the company 
issued $1,500,000 of the new prior lien 
7 per cent cumulative stock, partially 
to reimburse the treasury of the com
pany for capital expenditures made in 
1923. The stock is being sold at the 
par value ·of $100 a share. 

More than two-thirds of this stock 
has been sold to employees and cus-
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tomers of the company, residents of 
the territory tributary to the road. 

During the year additional equip
ment was acquired cost ing $649,000. 
This was financed through an equip
ment trust amounting to $557,000, the 
balance of the purchase price being 
paid by the company. 

To provide funds for additions and 
betterments $1,000,000 of 6~ per cent 
three-year secured sinking fund notes 
were sold. First mortgage bonds t o the 
amount of $902,000 were issued and 
deposited as part of the security for the 
notes above mentioned. 

Equipment notes amounting to $142,-
000 were paid during the year and 

COMPARATIVE INCOME STATE:\IENT OF 
NORTH SHORE LINE, CONTRASTING 

YEARS 1916 AND 1923 
1916 

Operatingrevenue, ......... $1,157,191 
Operating expenses.... . .. .. 71 ◄,887 
Net revenue--railway opera-

tion..... . ......... . . .. ◄◄ 2,304 
Net auxiliary operating rev-

eoue •..•. . .•..•. .. : . ......... . . 
Net revenue from operation. ◄42,304 
Taxea assignable to railway 

opera tion . • .• • • • • • • .••• 
Operating income ••• ••. .. • .. 
Non-operating income .• . . ... 
Gross 10oome . . . . .... . . . .. , 
Fixed charges .... . ... . ..• .. 
Net income ........... . ... . 

66,038 
376,266 

6,208 
382, ◄7◄ 
237,996 
l ◄◄,◄78 

1923 
$5,945,272 
◄,◄64,◄2I 

l, ◄80,85 I 

11,4◄4 
l, ◄92,295 

279,4◄8 
1,212,8◄7 

26,626 
1,239,◄73 

552,608 
686,865 

$110,900 secured sinking fund notes 
were retired. 

It will be recalled that the North 
Shore Line has the distinction of being 
the first winner of the Coffin medal, thus 
adding materially to the value of the 
award. 

Attention is directed in the report to 
the additions made during the year to 
the rolling stock equipment. 

The record for safe operation was 
maintained during the year. 

Relations between the company and 
its employees and customers are very 
satisfactory. The management says 
there is evidence that the feeling of 
good will toward the company in the 
various communities it serves increases 
year by year, 

Offer Made for Ohio Interurban 
An offer of $172,500 is understood to 

have been made in behalf of the North
ern Ohio Traction & Light Company 
for the property of the Cleveland, Alli
ance & Mahoning Valley Railroad, now 
in receivership. It had not •been in
tended to announce the offer until after 
the deal was closed, but the news be
came public following a meeting of 
bondholders, at which the offer was an
nounced and a statement made to the 
bondholders indicating the amount of 
money it would be necessary for them 
to furnish in order to continue opera
tion. Bonds to the amount of $1,116,000 
are outstanding against the property, 
and the bondholders are sa id to be 
opposed to advancing any new money. 

On March 14 confirmation was se
cured in New York of the statement 
that the Common Pleas Court of Cleve
land had confirmed the purchase of 
the road by the Northern Ohio Electric 
Corporation, acting for the Northern 
Ohio Traction & Light Company. The 
price was $172,500. 

The Cleveland, Alliance & Mahoning 
Valley Railroad, 45 miles long, runs 
through Alliance, Ravenna and Warren. 

Toledo & Western Sold 
Willys-Overland Company and Wabash 

Buy Linc Extending from Toledo 
to Pioneer 

Announcement of the sale of the 
Toledo & Western Railroad to the 
Willys-Overland Automobile Company 
and the Wabash Railroad was made at 
Toledo recently. As a result the Toledo 
& Western Railway has been incor
porated with a capital of $500,000. 
John N. Willys is president; J . F. 
Taussig, president of the Wabash Rail
road, executive vice-president; A. B. 
Qualy, secretary, and J. H. Gerkens, 
treasurer. The latter officers are both 
executives at the Willys-Overland plant 
in Toledo. The new company will spend 
about $1,000,000 for improvements to 
the property and in new connections. 

The property sold consists of a line 
from Toledo west to Pioneer, Ohio, and 
a branch north to Adrian, Mich. The 
road, in the shape of a "Y," intersects 
the Wabash railroad at Adrian and at 
Franklin, a junction point near Alvord
ton, Ohio. The Willys-Overland com
pany will operate the line largely in 
the interests of improving its freight
handling facilities. At the present time 
all its shipments have to be made over 
the New York Central system. The 
new Wabash connection will provide 
another outlet through which shipments 
can be made on a fast line to the East
ern markets. 

More than 300 acres of land were 
purchased in Toledo to provide a new 
freight right-of-way into the local 
plant. Willys also owned an old spur 
of the Detroit, Toledo & Ironton. This 
wil! serv~ for part of the freight route, 
which will be only about 2 miles in 
length from the plant to the Toledo 
Terminal Railroad and Toledo & West
e.rn ju~ction point. The new freight 
lme will open up a big territory for 
n.ew ind_u~~ries and provide transporta
!1on fac1ltttes from the automobile plant 
m!o a ~ew resid~nce district not sup
plied with electric traction service at 
present. 

The road has been operated by the 
Henry L. Doherty interests for thirteen 
years, th~ last two under receivership. 
T~e receive.rs have until April 5 to 
wmd up their affairs. It was purchased 
some months ago by Frank Coates on 
behalf of the Doherty interests ' for 
$600,000 at special master's sale. Since 
the purchase the electric power dis
tributing facilities have been separated 
from the railroad and grouped under 
the Toledo_ Suburban Electric Company, 
a newly mcorporated company. The 
Toledo & Wes tern property has been 
operated at only a very slight loss in 
the last few years. 

Merger Bill Appears Again 
in Washington 

. The District Commissioners at Wash
mgton have sent to Congress for in
troduction a revised bill designed to 
bring about a merger of the two local 
railways and the Potomac Electric 
Power Company. 

The bill considered by the last ses
sion of Congress calls for the collection 
of a certain percentage of any moneys 
earned by the company in excess of a 
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fair return on valuation. The revised 
measure changes this to a direct tax 
of 20 per cent on the operating income 
without regard to valuation. 

Tqe bill relieves the company of pay
ing the salaries of crossing policemen, 
which amounts to $38,000 a year for 
the Capital Traction Company and 
$60,000 for the Washington Railway & 
Electric Company. 

The new bill requires the companies 
to continue to pay the cost of paving 
between tracks. 

Plan Announced for Readjusting 
Financial Structure of New 

Jersey Corporation 
Thomas N. McCarter, president of 

the Public Service Corporation of New 
Jersey, announced on March 14 a plan 
for the readjustment of the corpora
tion's financial structure as affecting 
certain securities and intercompany 
relations. The plan has already gone 
before the Board of Public Utility 
Commissioners. The purpose behind 
it is to permit the company to meet 
the requirements of service to the pub
lic, to strengthen and improve the 
position of security holders and to 
provide an adequate means of procur
ing new capital for necessary exten
sion and development. 

Consummation of the plan will not 
disturb the relationship which the cor
poration now bears to it~ subsidia:Y 
companies or to the pubhc; nor will 
it affect the holders of securities of the 
underlying electric, . gas and railway 
properties, except to improve their po
sition by facilitating the development 
of these properties. It will make P?S
sible the financing by the corporat10n 
itself of the capital requirements of 
the railway properties until the credit 
of the railway is re-established, while 
the electric and gas activities will be 
placed in position to finance themselves 
independently. 

In general terms the plan provides 
for a series of financial operations de
signed to remove the present mortgage 
restrictions which cramp the capital 
expansion of the underlying companies 
and it will at the same time increase 
the borrowing capacity of the parent 
corporation. 

The details of the plan regarding 
changes in the outstanding securities, 
announced briefly, are largely of in
terest to the holders of the securities 
of the Public Service Corporation, to 
whom they are addressed. It does 
appear of general interest to note that 
among other things the plan contem
plates the consolidation of Public Serv
ice Electric Company, Public Service 
Gas Company, United Electric Com
pany of New Jersey and several 
3maller companies, practically all of 
whose stocks are now owned by the 
Public Service Corporation, into a new 
company to be known as the Public 
Service Electric & Gas Company, all 
of whose common stock will be owned 
by the Public Service Corporation. 
Further announcement will be made by 
the company to the security holders 
when the precise details of the plan are 
finally settled. It will be recalled that 
Mr. McCarter recently announced that 
the capital requirements of the com
pany this year would be $34,000,000. 
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$3,000,000 of Boston Elevated 
Bonds Offered 

Harris, Forbes & Company, New 
York, N. Y., as members of a syndicate 
are offering for subscription $3,000,000 
of Boston Elevated Railway 6 per cent 
ten-year gold bonds. The bonds are 
dated June 1, 1923, and are due June 1, 
1933. They are in coupon form in 
denomination of $1,000 each. The is
suance of the bonds .has been approved 
by the Department of Public Utilities 
of Massachusetts. Of the proceeds of 
the issue $700,000 will be used to re
imburse the company for money used 
to pay at maturity on Jan. 1, 1923, a 
like amount of West End Street Rail
way debenture 4½ per cent bonds. The 
balance will be used to provide for 
extensions to the company's power sta
tion in South Boston, for new shops 
in Everett and for the George Street 
storehouses in Somerville. The offer
ing price is 103 and interest, yielding 
5.60 per cent. 

Missouri, Oklahoma and Ohio 
Properties Merged 

Formal action in organizing the Mis
souri Power & Light Company, was 
taken at Mexico, Mo., on Feb. 28, when 
the directors and all common and pre
ferred stockholders of the Missouri 
Utilities Company voted to change the 
name of the company and form the new 
organization. 

In the formation of the new company 
the electric, railway, gas and bridge 
properties at Jefferson City, properties 
of the North Missouri Light & Power 
Company, from Hannibal down the 
river, and properties of the North 
American Light & Power Company in 
Oklahoma and Ohio, including the 
Cahokia Gas & Oil Company, a cor
poration of Illinois, were taken over, 
in addition to the properties of the Mis
souri Utilities Company in Missouri. 

The North American Light & Power 
Company owns all of the common stock 
of the Missouri Power & Light Com
pany and common stock of the Illinois 
Traction Company, which controls the 
Illinois Power & Light Corporation. 

Many improvements are contem
plated in the properties, particularly 
additions and extensions to the generat
ing plant and transmission lines. 

Approval of Purchase of New 
York Interurban Sought 

The Venango Public Service -Corpora
tion, a Pennsylvania company, operat
ing railway lines in northwestern Penn
sylvania through ownership of the 
Northwestern Electric Service Com
pany, has applied to the New York 
Public Service Commission for author
ity to acquire and purchase such 
amounts of the capital stock of the 
Warren & Jamestown Street Railway 
as have been or may hereafter be ten
dered to it and all the stock of the Car
roll Electric Light & Power Company. 

The Warren & Jamestown Street 
Railway operates a 22-mile electric rail
way, 9 miles of which is in New York 
State. It is controlled by the same 
interests that administer .the affairs of 
the Warren Street Railway. The stock 

of that company, as noted recently in 
the ELECTRIC RAILWAY JOURNAL, is in 
process of transfer to the Penn Public 
Service Corporation. · 

Auction Sales in New York.-At the 
public auction rooms of A. H. Muller & 
Sons this week there were sold $26,000 
Second Avenue Railroad 6 per cent 
receiver's certificates, 39 per cent. • 

Seattle Falls Down Again in January. 
-Operating revenues of the Seattle 
Municipal Railway in January were 
$8,351 and the operating expenses 
$8,520, leaving an operating deficit of 
$169. This was increased to $3,554 by 
the inclusion of other charges. 

Bond Issue Authorized.-Permission 
has been granted by the Georgia Pub
lic Service Commission to the Gaines
ville Railway to issue $100,000 in bonds 
and $15,000 in additional stock, follow
ing the recent purchase by it of the 
railway properties at that city. The 
company purchased the property from 
the Georgia Railway & Power Com
pany, Atlanta. 

Partial Abandonment Authorized.
Abandonment of a portion of elec
tric railway from a point near the 
intersection of Standard Avenue and 
Scofield Street, Richmond, has been 
authorized by the California Railroad 
Commission on the application of trus
tees of the San Francisco-Oakland 
Terminal Railways. 

Wants to Consolidate and Issue 
Bonds.-The United Railways & Elec
tric Company, Baltimore, Md., has ap
plied to the Public Service Commission 
for permission to consolidate its subur
ban lines under the name of the Mary
land Electric Railways. Approval is 
also asked of the issue of $4,000,000 
mortgage bonds, already sold, under a 
$25,000,000 mortgage on the properties 
of the consolidated company. 

Line Officially Abandoned. - Daniel 
P. Abercrombie, receiver for the Con
necticut Valley Street Railway, an
nounces the line has officially stopped 
operating. Efforts are being made to 
induce the cou~ to permit a private 
sale of the Greenfield & Turners Falls 
division, which was to be disposed of · 
by public auction. 

Permission Sought to Abandon Cam
den Line.-The Board of Public Utility 
Commissioners of New Jersey expects 
to hear on March 17 an application of 
the Public Service Railway for permis
sion to abandon the Fairview extension 
from Broadway and Warren Street,· 
Gloucester, to Collings Avenue and 
Mount Ephriam Avenue, Camden. The 
petition sets forth that the revenue 
from the extension is appoximately $11 
a day or $4,000 a year, while the over
head cost is approximately $20,950, ex
clusive of superintendence, deprecia
tiont general and miscellaneous taxes, 
fixea charges and return on capital. 

Payment of Dividend on "L" Author
ized.-The directors of the Interborough 
Rapid Transit Company, New York, 
have ordered the payment on April 1 
of a quarterly dividend of $1 a share on 
the stock of the Manhattan Elevated 
Railway. The payment due on this 
issue in December was omitted because 
the Interborough system showed a 
deficit in the quarter ended Sept. 30. 
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Traffic and Tra~sportation 

Seven-Cent Fare in Clayton 
Temporarily 

The United Railways, St. Louis, Mo., 
has put into effect temporarily a 

. 7-cent fare between points in St. Louis 
and the courthouse square in Clayton, 
Mo., with the proviso that it is ap-

. plicable only to rides on a single trans
fer between the Kirkwood-Ferguson 
and Olive-University lines. The Mis
souri Public Service Commission re
cently, acting on a complaint lodged by 
residents of Clayton, ordered the com
pany to equalize the rate of fare from 
Clayton to St. Louis with that charged 
between the Maplewood, Mo., loop and 
St. Louis. A 7-cent fare was charged 
on the latter trip, while from the Clay
ton courthouse to points in St. Louis 
the charge was 14 cents. The United 
Railways has applied for a new hearing 
on the question and has announced that 
in the meantime Clayton will have the 
7-cent rate with the restrictions named. 

Col. Albert T. Perkins, general man
ager for the United Railways, stated 
that if it was necessary to maintain 
the same rate between Maplewood and 
St. Louis as between Clayton and St. 
Louis the company would be forced to 
raise the Maplewood rate. The com
pany could not profitably maintain a 
7-cent rate from the courthouse in Clay
ton to -all points in St. Louis with the 
same transfer privileges as on the St. 
Louis lines. 

Passholders at Terre Haute 
Are Steady Customers 

Statistics show the use.r of the pass 
on the Terre Haute city lines of the 
Terre Haute, Indianapolis & Eastern 
Traction Company to be the company's 
steadiest customer. The pass has been 

. in use in Terre Haute since May 1, 

.1922. Since then Terre Haute has had 
• its industrial ups and downs because 
. of its dependence on the amount of 
activity in the surrounding coal ~ines. 
During the latter months of 1923 a 

.high percentage of mine idleness was 
reflected in lower earnings on the elec
tric railway. This gave the opportunity 
to see how differently the cash and 
pass riders are affected. The cash fare 
is 5 cents, while the pass sells at the 
high price of twenty fares. Hence the 
pass appeals only to frequent riders 
and those who like to use the cars for 
mere convenience. 

A comparison 'of the sixteen weeks 
_ended Dec. 30, 1923, with the corre
sponding period of 1922 shows that 

·while the cash fares suffered a decline 
of 4.47 per cent, pass revenu·e dropped 
only 1.68 per cent. Moreover, the aver
age gross rides per pass' also showed 
a decline, indicating that because of 
lesser prosperity the passholder took 
fewer off-peak rides than before. In 
the 1923 period the holder of the pass 
averaged only 31.5 gross rides com
pared with 34.7 in the 1922 period a 
'decline of 9.3 per ceJ!t. The number 

of actual net, or origin-to-destination, 
rides in each case was about 20 per 
cent less, inasmuch as pass riders are 
always counted as revenue riders 
whether on a through or a transfer 
ride. While the pass revenue declined 
only 1.68 per cent, the total gross rides 
on passes declined by 10.68 per cent. 

Opinion Divided Over Non-Park
ing Regulation in Syracuse 

Syracuse is another city which has 
vigorously taken up the parking evil. 
Jurisdiction in this matter rests with 
the municipal commissioner of public 
safety and on Jan. 1, 1924, on the 
recommendation of the Safety Council, 
which is a branch of the Chamber of 
Commerce, he put in force a non
parking regulation covering a number 
of the important streets in the down
town district. The streets thus 

District b1 U 'hkh iarklng Is Prohibited 
In Syracuse 

covered are shown by the accompany
ing map and the regulation is de
fended on the grounds of safety and 
the necessity for providing clear 
streets for the operation of the fire 
department. Parking is prohibited on 
the streets shown from 8 a.m. to 6 :30 
p.m., and under the ruling of the cor
poration counsel a parking car is one 
which is not loading or unloading. 

Vehicle and street car movement on 
the streets is much more free than be
fore the regulation was adopted, but 
the opinion of the downtown merchants 
and business houses is divided on the 
effect of the regulation on business. 
The Syracuse Journal of Feb. 16 con
tains the results of a poll of eighty-five 
leading business houses. Of these 
fifty-one favor a thirty-minute parking 

regulation, seventeen favor some sort 
of parking regulation, five are for no 
parking, twelve refused to be quoted on 
the parking limit. In regard to the 
effect on business forty-eight said their 
business was being injured by the 
present regulations, sixteen said their 
business was not affected and the 
others were not sure. 

Bus Operation Over Unserved 
Streets Suggested 

Peter Witt, who was recently called 
to Trenton, N. J., to make a survey of 
trolley and bus operation, has recom
mended that bus franchises granted to 
the Central Transportation Company, 
a subsidiary of the Trenton & Mercer 
County Traction Corporation, should 
provide for the operation of the ma
chines over thoroughfares now unserved 
by trolley cars; that there should be 
transfer privileges from trolley to bus 
and that no revenue from the Trenton 
car riders should be used to make up 
deficits on the bus lines. Mr. Witt also 
recommended that bus franchises which 
are granted to bus companies other 
than the Central Transportation Com
pany should be only short term grants 
and other companies should be denied 
the right to compete with the present 
system of transportation. 

Bus Fares Advanced in 
Spartanburg 

Increased bus fares in the city of 
Spartanburg and an application to the 
commission for an increase in railway 
fares on the suburban lines are the out
standing developments in the continued 
controversy between the South Caro
lina Gas & Electric Company and the 
city of Spartanburg. Since the decision 
of the South Carolina Supreme Court 
ordering the company to resume its 
railway service, the company has de
cided to appeal to the United States 
Supreme Court. This action is now 
pending. As the attorneys have three 
months from the date of the order to 
file the appeal, the action will. be con
summated on or before April 14. Mean
while the company is continuing . the 
operation of four buses in the city 
proper and two street cars on the sub-

. urban lines. 
The· bus fares on the South Carolina 

Gas & Electric Company's lines went 
. up from 5 to 10 cents on Feb. 25, fol
lowing the decision of the Railroad 
Commission to refuse to consider a peti
tion filed by the company asking for the 
authorization of an increase in rates. 
Ticket books for school children and 
adults are sold at special rates. The 
commission refused the petition on the 
ground that the litigation between the 
city of Spartanburg and the company 
was pending in the federal courts, and 
on the further grounds that in a recent 
decision the Supreme Court of South 
Carolina had held that the Railroad 
Commission had not the authority to 
approve the substitution of buses for 
trolley cars on its lines. 

George B. Tripp, president of the 
company, said that the company could 
not be expected to continue the bus 
operations unless the income received 
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from fares equaled at least actual oper
ating expenses, even if the income was 
not large enough to pay for any depre
ciation, or provide for a reasonable 
return on the investment. 

A hearing will take place on March 27 
on the petition of the company for an 
increase in fares on its suburban lines. 
The increase will include a IO-cent fare 
from the city limits to Glendale and 
vice versa, in the first zone; a 10-cent 
fare from Glendale to Clifton and vice 
versa, in the second zone. School chil
dren in actual attendance at school will 
be allowed to purchase commutation 
tickets in books of sixteen for $1, and 
in books of four tickets for 25 cents. 
Adult passengers will be allowed to pur
chase tickets in books of twelve for 
$1 or three tickets for 25 cents. These 
tickets will be accepted as fare in each 
zone. 

Special Limited Service in Ohio 
Business on the Red Egg Lines-the 

Columbus, Newark & Zanesville Elec
tric Railway and the Indiana, Columbus 
& Eastern Traction Company-is on the 
upward trend. In the past month and 
a half eight new fast trains have been 
placed in service. 

Two fast trains, the Capital City 
Flier and the Gem City Flier, make the 
run between Dayton and Columbus, a 
distance of about 100 miles, in two 
hours and twenty minutes, with only 
one stop at Springfield, Ohio. Special 
equipment is used on these limiteds, 
such as large and heavy cars, making 
for safety and comfort, particular con
sideration having been given to the route 
over which they operate and the high
speed schedule. These trains make 
connections at Dayton for Indian
apolis, Ind. 

Following the success of the Capital 
City and the Gem City Fliers, the 
Indiana, Columbus & Eastern added two 
more high-speed trains between Colum
bus and Dayton. Operating in connec
tion with the Dayton & Western and 
the Terre Haute, Indianapolis & East
ern, this added service provides through 
transportation from Columbus to Indi
anapolis. These trains are known as 
the Hoosier Special and the Buckeye 
Special. 

After the addition of the first two 
fliers on the Indiana, Columbus & East
ern came the announcement of four 
new fast trains on the Columbus, Zanes
ville & Newark Electric Railway. That 
company has selected the Indian names 
of the Shawnee, the Muskigum, the 
Wyandotte and the Miami for these 
trains as the country through which 
this line is laid abounds in rich Indian 
lore. Only two stops are made by these 
cars between Columbus and Zanesville, 
namely, at Newark and Hebron. The 
trip is made in two hours. 

Arthur V. Bland, director of the 
public relations department of the Red 
Egg Lines, says that the addition of 
these eight new trains is only the 
forerunner of a better and more com
plete service for the near future. An
other change just announced is the 
moving of the freight departments of 
these roads to the Interurban Terminal 
Building at Columbus, Ohio. 

Permits for Parallel Operation Ap-Illinois Road Wants Bus Grant 
Between Aurora and Elgin - proved.-The Board of Public Utility 

Commissioners of New Jersey has 
granted an application of the Public 
Service Transportation Company, a 
subsidiary of the Public Service Cor
poration, operating the Public Service 
Railway, for municipal permits to 
operate four buses between the Penn
sylvania Railroad ferries and Forty
fourth Street and Westfield Avenue, 
Camden. The route parallels in the 
same streets tracks of the Public Serv
ice Railway over the entire distance. 

An application for authority to oper
ate motor vehicles for passenger and 
freight service •between Aurora and 
Elgin has been filed with the Illinois 
Commerce Commission at Springfield 
by the Aurora, Elgin & Fox River 
Electric Company, which now operates 
an electric interurban line between the 
two cities. The proposed line, it is 
announced, would follow a route along 
both the east and west river roads and 
would in no way interfere with the 
service of the electric railroad. 

At the present time there is no rail
road operating all the way between 
Aurora and Elgin on the one side of the 
river. There is a direct automobile road 
on each side. Some residents in out
lying districts have difficulty in getting 
to the interurban stations when they 
want to go to Aurora or Elgin. With 
the buses in operation they could ride 
in them to either of the cities, or to 
intermediate points. By operating 
motor vehicles the company would be 
adding to the present service by pro
viding transportation for those whose 
homes are a long distance from the 
electric line. 

Six-Cent Fare Measure Extended 
The Council of Richmond, Va., has 

just extended the 6-cent fare ordinance. 
This measure allows the Virginia Rail
way & Power Company to charge a 
6-cent fare, although franchise require
ments fix the fare at 5 cents. The 
extension is for a period of six months, 
effective on April 12, when the present 
6-cent ordinance is due to expire. 

Politics, long the interfering factor 
in an agreement between the company 
and the city on the new blanket fran
chise asked by the company, will prob
ably delay action on this vital measure 
for at least three months longer. The 
franchise is before the committee on 
streets of the Council. The election 
takes place in the spring, however, and 
action is being put off so that the fran
chise issue shall not become involved in 
the fate of local politicians. 

Connecticut Fares Remain 
Unchanged XemporariJy 

As a result of the hearing before the 
Public Utilities Commission on March 
11 fares on the lines of the Connecticut 
Company will remain unchanged until 
April 14 to permit the counsels for the 
protesting cities to study the mass of 
evidence submitted by the Connecticut 
Company. At the hearing George D. 
·watrous, chief counsel for the com
pany, argued that there was no reason 
for treating the Bridgeport division or 
the city of Bridgeport differently from 
other cities; that the results of opera
tion neither demanded nor warranted 
it. Rather was uniformity sought. 

The hearing was called to consider 
petitions from the cities of New Haven, 
Hartford, Waterbury, Meriden, Stam
ford and New Britain, which were 
seeking a reduction of the 8!-cent 
ticket charge put into effect on Feb. 10. 
The cash fare is 10 cents. 

Planning a Clubhouse in Seattle.
Plans are being furthered for the erec
tion of a $100,000 clubhouse for the use 
of Seattle Municipal Railway trainmen 
and their families. A recent mass 
meeting was held to stimulate interest 
in the campaign to raise funds for this 
purpose. 

Eight Cents Cash Rate.-According 
to a recent ruling of the Oklahoma 
State Corporation Commission, the Mus
kogee Electric Traction Company, Mus
kogee, Okla., will charge 8 cents for 
cash fares with two tickets for 15 cents. 
The order also allows fourteen tickets 
for $1 and fixes the fares for school 
children at 4 cents each where twenty-
five tickets are purchased at a time. · 

Applies for Bus Right.-The Jeffer
son Traction Company, Punxsutawney, 
Pa., has applied to the Public Service 
Commission for permission to replace 
its railway service between Punxsu
tawney and Big Run with bus service. 
If the petition is granted the work of 
removing the car tracks will be started 
in about two months. 

Operates to Ileach.-The San Diego 
Electric Railway, San Diego, Cal., made 
a trial trip over its new short line to 
the beaches on Feb. 22. A two-car 
electric made a fast trip from the heart 
of the city to Pacific Beach, a distance 
of 12 miles. The trip was made ex
actly four months after construction 
was begun. The company promises 
service to Mission Beach by May 1 and 
to La Jolla by July 1. 

Commission's Operating Recommen
dations .Accepted.-At the annual meet
ing of the Union Traction Company 
of Indiana President Brady reported 
on the recommendations made by the 
Public Service Commission as a result 
of its investigation of the Alfont col
lision on Feb. 2. The directors in
structed the officers of the company to 
notify the commission that the com
pany would comply with the recom
mendations of the commission, subject 
to minor modifications, in the interest 
of good and safe practice. The recom
mendations referred to relate to rules 
and practices in the operation of inter
urban trains and block signals. 

Five-Cent Fare for Trial Period.-
The Danville Traction & Power Com
pany, Danville, Va., will go back to the 
5-cent fare on April 6 for a ten-day 
trial period, during which time a care-
ful check of the patronage will be made. 
If the increase in patronage justifies it, 
the 5-cent fare will continue, otherwise 
it will be withdrawn and the present 
7-cent fare resumed. Should the fare 
experiment fail the traction officials 
will ask permission to use one-man 
cars. 
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Personal Items 

Auto Maker Heads Electirc 
Line in Ohio 

l\lr. Willys Has Been }Hade President of 
the Toledo & Western Railroad, 

Recently Acquired 

John N. Willys, president of the 
Willys-Overland Company, has been 
elected president of the Toledo & West
ern Railroad, an electric road which the 
Willys-Overland interests and the 
Wabash Railroad have acquired. Thus 
is the entrance marked of another 
motor manufacturer into the field of 
railroading. Mr. Ford in his purchase 
got a right-of-way and two streaks of 
rust, which he is engaged in converting 
into a real railroad and in electrifying. 
Mr. Willys, on the other hand, gets a 

fully equipped electric railroad fairly 
up to date in its appointments and cap
able of being turned immediately to 
his use. 

To the automobile world the career 
of Mr. Willys is well known. To most 
men in the electric railway field;" how
ever, John N. Willys is probably noth, 
ing more than a name linked insepa
rably with a make of automobile. Mr. 
Willys entered the automobile industry 
as a selling agent in Elmira, N. Y. 
In the dark days of December, 1907, 
he became uneasy about the non
delivery of Overland cars for which he 
had booked 500 orders. He went to 
Indianapolis and there was coolly told 
by the manager, "We are going into the 
hands of the receiver tomorrow morn
ing." He then decided to save the com
pany by a money-raising campaign 
which was a success, and within eight 
years John N. Willys, saver of the 
Overland company, was offered $80,-
000,000 for his share of the company. 

In January, 1908, the reorganization 
was accomplished and Mr. Willys be
came president the following year. The 
institution was moved from Indian
apolis to Toledo and Mr. Willys became 
its active head, carrying, in addition 
to the title of president, that of treas-

urer and general manager. Under Mr. 
Willys' guidance the Willys-Overland 
Company rose to a prominent place in 
the automotive industry, which position 
it has held continuously. 

Mr. Willys was born in 1873 in 
Canandaigua, N. Y. He was doing well 
in his studies and working in a law 
office when his father died and he had 
to give up his college dreams. Bicycles 
were beginning to make their appear
ance and he saw in them a profitable 
outlet for his ingenuity as a salesman. 
He bought a sample bicycle and was 
duly authorized as a local agent for the 
manufacturers, and at eighteen he had 
organized a sales company. Gradually 
he worked into the wholesale distribu
tion of bicycles and at the age of 
twenty-seven did a business of $500,000 
a year. Then came the automobile and 
his entrance into that field. 

Howard R. Whitney Appointed 
Vice-Pr~sident 

Howard R. Whitney, Springfield, 
Mass., was appointed vice-president in 
charge of operations of the Worcester 
Consolidated and the Springfield Street. 
Railway, effective March 1. This rep
resents an advance from the office of 
assistant to the president. Mr. Whit
ney has been connected with these com
panies nearly ten years. 

Mr. Whitney entered the employ of 
the Worcester and Springfield .:om
panies on Dec. 1, 1914, as engineer of 
maintenance of way, in charge of tracks 
and bridges, and a year later extended 
the scope of his duties to the charge of 
structures as well, thereby gaining a 
thorough knowledge of the entire physi
cal properties of the two systems. He 
was appointed special assistant to the 
president in December, 1917, and early 
in 1919 was given the title of assistant. 
His latest promotion comes as a recog
nition of his ability in conserving the 
properties and promoting general effi
ciency on tbe systems. He was grad
uated from Tufts College in 1905 in 
civil engineering, and was first em
ployed in construction of bridges and 
maintenance of track for the Missouri 
Pacific Railroad. Later he ,became 
construction engineer for the Central 
Vermont Railroad's subsidiary, the 
Southern New England Railroad, with 
headquarters in Woonsocket, while the 
projected extension from Palmer, Mass., 
to Providence, R. I., was being built. 
After that he was employed in the 
Boston & Maine's maintenance of way 
department, and then for one year by a 
Nashua, N. H., contracting firm. 

A. B. Coryell has been appointed gen
eral superintendent and purchasing 
agent of the Windsor, Essex & Lake 
Shore Rapid Railway, Kingsville, Ont., 
effective April 1. Mr. Coryell was 
formerly general superintendent of the 
Muskogee Electric Traction and the 
Shawnee & Tecumseh Traction Com
pany in Oklahoma. 

F. A. Healy Interurban 
Pioneer 

Accounting Official Helped to Bring 
Together Properties in Ohio 

Recently Segregated 

F. A. Healy, secretary-treasurer of 
the Ohio Electric Railway, Springfield, 
Ohio, and subsidiary systems since the 
organization of the holding company 
in 1907, was largely instrumental in 
developing the property until it became 
one of the most extensive interurban 
systems in the Middle West, with more 
than 500 miles of track covering Ohio 
and extending into Indiana. 

With the segregation of the Ohio 
Electric System properties in 1921, Mr. 
Healy again became secretary-treasurer 
of the Indiana, Columbus & Eastern 
and leased lines and for a few months 
following the retirement of J. H. Mc
Clure as active receiver he took over 
the work of the general manager in 
addition to his other duties. 

In point of service Mr. Healy is one 

F. A. Uealy 

of the veterans of the interurban busi
ness. He entered the field in the Middle 
West when development was still in its 
infancy and assisted in extending the 
trackage of the Ohio Electric system to 
all parts of the State. 

He was born in 1861 at Moline, Ill., 
and at the age of nineteen entered the 
offices of the Atchison, Topeka & Santa 
Fe Railroad. He was consecutively 
office boy and clerk and assistant chief 
clerk in the allditor's office. In 1888 he 
IJecame chief clerk in the auditor's office 
of the Southern California Railway with 
headquarters at Los Angl:)les. In ~893 
he became auditor and general freight 
and passenger agent of the Santa Fe, 
Prescott & Phoenix Railway with head
quarters at Prescott, Ariz. 

He then became an expert accountant 
and served successively as general 
auditor for the South Carolina & 
Georgia Railroad, Augusta Southern 
Railway, Ohio River & Charles'ton Rail
road and auditor for the receiver of the 
Lake Champlain & Ogdensburg Rail
road. He was engaged as an expert 
accountant on properties controlled by 
Charles Parsons, then president of the 
above companies, and from December, 
1899, to December, 1906, he was auditor 
of the Atlanta & ~est Point Railroad 
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and the Western Railway of Alabama 
with headquarters at Atlanta, Ga. 

In 1906 he assumed the position 
which he now holds, taking part, during 
his eighteen years in office, in the de
velopment of the Ohio Electric Railway 
property to a high peak as a unit and 
also witnessing the segregation of the 
properties and their operation as sep
arate entities under the changing eco
nomic conditions of the present day. 

Obituary 

Alfred H. Smith 
Alfred H. Smith, president of the 

New York Central Lines and one of the 
best known railroad men in the United 
States, was killed on March 8 when be 
was thrown from his horse in Central 
Park. Mr. Smith met his death in 
pulling up suddenly to avoid running 
into a woman, mounted on a horse, 
who had ridden across his path. 

Mr. Smith was indirectly interested 
in electric railway affairs through the 
participation by his company in the 
joint ownership with the Delaware & 
Hudson Company of the Schenectady 
Railway and the ownership by the New 
York Central of a controlling interest 
in the New York State Railways, also 
the ownership by the New York Central 
of the New York & Harlem Railroad, 
operating a surface line in New York 
City. In fact, Mr. Smith was presi
dent of the New York & Harlem and a 
director of each of the others. 

Alfred H. Smith was everywhere be
loved. He had risen from the ranks, 
but he came into prominence as an 
executive after the entrepreneur stage 
in railroading had passed and so he 
found the task ahead of him one very 
largely of administration. How well he 
succeeded as an administrator and 
executive is shown by the position of 
the· New York Central today both as· a 
money earner and as a public insti
tution. Evidence of his broadminded 
and liberal attitude toward labor was 
furnished on many occasions; notably 
at the recent inquiry by the State of 
New York into the causes and conduct 
of tJhe strike on the lines of the Sche
nectady Railway. The extent of the 
appreciation of Mr. Smith's unusual 
~bility in circles outside of the railroad 
world is strikingly instanced by the 
~xpressions of deep regret at his un
timely death contained in the numerous 
editorials appearing in the daily press 
all over the country. 

T. W. Passailaigue 
Theodore W. Passailaigue, vice-presi

dent of the Charleston Consolidated 
Railway & Lighting Company, Charles
ton, S. C., died recently, in his sixty
third year.. His career with Charleston 
railways dates back to 1876, when be 
)>egan service with the Enterprise Rail
_way, a horse car line, at the age of 
fifteen. He entered service as an office 
.boy, and from this position he was 
steadily advanced until he was promoted 
to -succeed the late Alfred Ravenel as 
.president of the company. 

• When the Enterprise Railway was 

absorbed by the Consolidated Com
pany's interests, which instituted the 
first electric railway system in Charles
ton, Mr. Passailaigue was made general 
superintendent of the system. He was 
elected vice-president of the Charles
ton Consolidated Railway, Gas & Elec
tric Company in 1917 and vice-president 
of the Charleston Consolidated Rail
way & Lighting Company in 1922, the 
latter being the operating company. 

Mr. Passailaigue had been a member 
of the American Electric Railway Asso
ciation since 1884 and was a regular 
attendant at the annual meetings. He 
was a member of the city board of 
school commissioners for twenty years. 

John 1\1. Roach 
John M. Roach, a member of the 

board of operation of the Chicago Sur
face Lines, first vice-president of the 
Chicago Railways and formerly presi
dent of that company, died on March 
7 at Fort Myers, Fla. Mr. Roach was 
long one of the outstanding figures of 
the electric railway industry. He was 

J. :\I. Roaeh 

president of the American Electric 
Railway Association in 1899 and 1900, 
and at the convention of the association 
in Chicago in 1922 he was one of the 
seven former heads of the association 
introduced at the session on Oct. 4 
given over to the reunion of the past
presidents. 

Mr. Roach had an unusual capacity 
for work and organization. His knowl
edge of men was, perhaps, his strong
est characteristic, and while he had been 
out of active management of the elec
tric railways in Chicago for the last 
ten years, he was still loved by thou
sands of the men who served under him 
and who are still with the properties 
there. 

He saw the introduction of the cable 
system in Chicago in 1882 and the trol
ley system beginning in 1890. It was 
during his administration that the 
Chicago properties were rehabilitated 
beginning in 1908. The record of re
construction work there completed in 
three years is said to have been un
equaled in traction history. 

Mr. Roach began his career .in Chi
cago as a conductor. That was in 1872 
in the employ of the North Chicago 
Street Railway. Because he under
stood the basic things-his job, his 

fellow employees, and the human beings 
who reluctantly handed him their fares 
-there was promotion to assistant 
superintendent, superintendent, vice
president and general manager of the 
West Chicago Street Railway, vice
president and ·general manager of the 
system embraced in the Union Traction 
Company, and president of the three 
other Chicago companies, then presi
dent of the Chicago Railways for six 
years. In 1914 he concluded to retire 
from active participation in the man
agement of the Chicago properties. At 
that time he became a director of the 
Chicago Surface Lines, but continued 
as vice-president and director of the 
Chicago Railways. His fiftieth anni
versary of Chicago railway service 
occurred in 1922. In honor of that 
event Mr. Roach was the guest of honor 
at a dinner in December, 1922. Direc
tors of the seYeral companies, heads of 
departments and old-time friends made 
up the party of sixty who took part in 
the testimonial. 

Mr. Roach was born in Lowell, Ohio, 
in 1852. At the age of eighteen, he 
was attracted by the story of gold dis
coveries in Montana and went with a 
party of young men from his home in 
Belvidere, Ill., on the long western trip 
on horseback. Visions of wealth van
ished after an attempt at mining, and 
the young man then tried his hand at 
ranching and newspaper work. In 
October, 1872, he went to Chicago and 
was at once attracted by the possibili
ties of advancement in street railway 
work. He had a letter of introduction 
which would have secured a position 
in the office of the general manager of 
the company, but he expressed prefer
ence for employment as a conductor 
"so he could learn the business from 
the car up." How well he succeeded 
the record of his achievements testifies. 

E. E. l\fcCa]] 
Edward E. McCall, former Supreme 

Court Justice, ex-Public Service Com~ 
mission chairman and at one time 
Democratic candidate for Mayor of New 
York, died on March 12. Mr. McCall 
was fifty-nine years old. 

To Mr. McCall in his office as chair
man of the Public Service Commission 
fell the duty of bringing to a consum
mation the plans of the then city and 
state authorities for a far-spreading de
velopment of New York City's transit 
system and the signing of the actual 
contracts that made this development 
possible. To his part in this work 
Judge McCall brought his wide experi
ence in public life, the judicial training 
of the bench and a personal ability and 
efficiency far from the usual order. 

The appointment of Mr. McCall to the 
commission met with much adverse 
comment. He signed the contracts, but 
was almost constantly under fire from 
his political opponents and finally was 
removed from office by Governor Whit
man, a Republican. 

On March 12 the commission said: 
To him is due the profoundly grateful 

acknowledgment of the people of the city 
o! New York for all that he accompfished 
in their name and In their interest, tor the 
unvarying rectitude of his conduct in 
office. !or the signal administrative ability 
he brought to bear upon the at'falrs of the 
commission he headed and for his con
sistent devotion to the high duties that 
\\~ere given him. · 
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Manufactures and the Markets 
News of and for Manufacturers-Market and Trade Condi lions 

A Department Open to Railways and Manufacturers 
for Discussion of Manufacturing and Sales Matters 

American B~ake Shoe 
Busines·s Diversified 

Good Year for Brake Shoe & Foundry 
Company-Less Than One-Quarter 

cf Its Sales Were of Brake 
Shoes 

The annual report of President 
Joseph B. Terbell of the American 
Brake Shoe & Foundry Company to 
s tockholders, dated March 1, 19.:!4, 
s hows the extent to which this company 
bas expanded in various lines since its 
organization in 1901. At that time it 
was almost exclusively a manufacturer 
of_ brakeshoes for steam and electric 
railways. Now the sales of brake shoes 
amount to less than one-quarter of the 
combined sales of the entire company. 

NATIONAL CAR WHEEL TAKEN OVER 

The company as now organized in
cludes the American Malleable Company 
J?ominion Brake Shoe Company, Ltd.; 
Southern Foundry & Machine Company 
and Southern Wheel Company, and it 
~lso ow~s more than a 75 per cent 
mterest m American Manganese .Steel 
Company, American Brake Shoe & 
Four.dry Company of California, Ameri
can Forg_e Company and Ramapo Ajax 
Corporation. It has also just completed 
ne~otiations for the purchase of the 
ent1~e outstanding capital stock of the 
National Car Wheel Company with 
pla_nts at Pittsburgh, Pa.; Cle~eland, 
Ohio; ~ochester, N. Y., and Sayre, Pa. 

It will be seen from this statement 
t~at t~e company has engaged exten
sively m the manufacture of forgings 
and of malleable, steel and manganese 
steel_ castings. While some of this prod
uct 1s for steam and electric railways 
~uch as -brake heads and journal boxe~ 
m the malleable castings, special-.J;rack 
work and track fixtures in the ~man
ganese and steel castings, and for mis
cellaneous uses in forgings, a very large 
part goes to ~ther industries, particu
larly automobile and mining. During 
t~e war at its Erie plant the company 
did a large amount of shell manufac
ture for the United States and British 
governments, as well as the manufac
ture of some cannon, but these works 
were turned over to the government at 
the end of the war. , 

FORTY-ONE INDUSTRIAL PLANTS 

, The American Brake Shoe & Foundry 
Company now has forty-one industrial 
plants. in different parts of the country, 
exc_Ius1ve of th_ree plants in Canada, 
which manufacture material for the 
company. The purpose of having a 
lar~e number is to reduce delivery 
freight charges. During 1923 new 
plants for the manufacture of brake
shoes were opened at Portsmouth, Va., 
and Houston, Tex., and the erection of 

an additional brakeshoe plant is under 
way at Kansas City. 

The r.et earnings of the company for 
1923, after depreciation and a reserve 
for federal taxes have been deducted 
amount to $2,727,097, equivalent, afte; 
payment of 7 per cent dividends on the 
preferred stock, to $13.22 per share on 
the common stock. The dividend paid 
on the common stock was $5 a share 
and the company carried over the sur
plus for the year, $1,267,206. The an
nual report just issued is the most ex
tensive ever made public by the 
compar,y. 

Registers for Every 
Requirement 

Ohmer Fare Regi ster Company Has 
Acquired Business of American 

Taximeter Company 

The_ Ohmer Fare Register Company, 
Dayton, Ohio, has acquired the business 
of the American Taximeter Company 
New York City. As a result the manu~ 
facture of the r ecording devices for 
which these two long-established com
panies are noted is to be concentrated 
at the plant of the Ohmer Fare Regis
ter Company at Dayton. Additional 
machinery and equipment will be in
stalled. With the consolidation also of 
the sales and service forces of the two 
companies, the combined organization 
will be in a position to serve the trans
portation industry of American and 
foreign countries more efficiently than 
ever before. 

OHMER COMPANY A PIONEER 

The Ohmer Fare Register Com
pany was organized in 1902 as the suc
cessor to the Ohmer Car Register Com
pany and has widely distributed · its 
fare registers for city and interurban 
railways and its receipt printing and 
issuing taximeter for taxicabs. John F. 
_Ohmer, its founder, has been the guid
mg genius of the company in its twenty
two years of successful operation. He 
was the original inventor of the plural
ity fare indicating and recording fare 
register, has taken out more than 100 
patents in his own name, and as a 
crowning achievement to his inventive 
career he conceived and constructed the 
Ohi:ner receipt printing and issuing 
taximeter. The Ohmer Fare Register 
Company now owns more than 300 
patents covering its various products. 

The American Taximeter Company 
was started in 1910 as a consolidation 
of the Jones Taximeter Company and 
th~ Franco-American Company. Fran
cois Ducasse, its president, introduced 
in October, 1907, the first taximeters 
in this country when he imported 
!"'rench machines of the Popp make and 
installed them on the Darrecq taxicabs 
operated. by the first motor cab com-

pany in this com.try, the New York 
Taxicab Company, and in which he was 
interested. Since that time Mr 
D?casse's company has built and dis~ 
tributed the Jones, Popp and Atco taxi
meters, superior instruments in the field 
of regis_tering but non-printing taxi
~eters, Jus_t a_s the ~hmer receipt issu
mg and prmtmg taximeter is standard 
in its particular field. 

The American Taximeter Company 
has also been a large manufacturer of 
the Dreadnaught Hub-0-Dometer a 
mileage recording device that is ' in
stalled on the hub of any vehicle, and 
the Dash-0-Dometer, an instrument 
devised to provide an accurate check 
on operating expenses of motor trans
ports. This latter instrument will fill 
the needs of one branch of the commer
cial vehicle industry for which the 
Ohmer Truck Auditor is not intended. 
The manufacture and distribution of all 
of these devices formerly produced by 
the American Taximeter Company is 
being taken over by the Ohmer Fare 
Register Company. Thus the combined 
company will be in a position to fill 
every recording device r.eed and re
quirement of t'!ie transportation in
dustry. 

Merger of Ban Bearing Makers 
Under Way 

Plans for the proposed merger of the 
Marlin-Rockwell Corporation and the 
Gurney Ball Bearing Company are fast 
taking definite shape. The Marlin
Rockwell organization has called a spe
cial meeting of its stockholders for 
March 28, at which they will be · re
quested to approve the terms ur,der 
which it is proposed their corporation 
shall take over the Gurney Ball Bear
ing Company, Jamestown, N. Y. 

For the property and other assets of 
the Gurney company, it is proposed 
that the Marlin-Rockwell shall issue 
$2,722,800 in 7 per cent cumulative pre• 
ferred stock and 133,554 shares of no 
par value common stock. Marlin
Rockwell at the same time will assume 
all debts and other liabilities of the 
smaller company. Marlin-Rockwell 
stockholders will be requested to au
thorize the issuance of the amount of 
preferred stock mentioned above and at 
the same time authorize an increase in 
the no par value common stock from 
89,251 to 222,805 shares. 

Metal, Coal and Material Prices 
Metals-New York March II, 1924 
gopper,e!eotolytic,oentaperlb.. ....... 14.00 
~wire aae,oentaperlb............ 16.37S 
z· ,centaperlb...................... 9.00 
-rto8cen~perlb...................... 6.86 

n, trruta,centaperlb................ S8.37S 
Bltumlnoua Coal, f.o.b. Mineo 
Smoke!""" mine run, f.o.b. V""8el,Hampton 

S 
Roads, gr_oeo tona..... . . . . . . . . . . . . • . • $4. 70 

omen,et mtnerun, B<lflton net Iona 2. 22S 
Pittab'!rgh mine ru'!, Pittsburgh, net i,;,~;. 2. 125 
Franklin, Ill.,acreerunge,Chicago net ton• ' I. 825 
Central, 111., screenings, Chicago' net tone I. 62S 
Kansas acreeninga, Kaosaa City,' net tona 2. 2S 
Materials 
Rubber-covered wire, N. Y., No. 14, per 

w!~~g~:r~i·.;..;;; ;,-.,-.~; N.'v:,~;~ia-i>e, ii, U· ~ 
I
~ment, 9b•oago net prices, wit bout bags. $2: 20 
,1naeed 01! (S-bbl.lota), N. Y., per gal $0. 96 

Wbitelead,in oil (100-lb. keg), N.Y.,o'en~ 
n•r lb .. c, rload Iota 12 25 

Turpentine, (bbl. Iota): i)f Y .":per
0g~t°.:::: $I. O I 
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Newspaper Account of Braking 
Tests Misleading 

Inquiries have been provoked by re
cent reports in the Schenectady 
Jazette and several other daily papers 
regarding braking tests being carried 
.:>ut there. The newspaper accounts 
grew out of a test by the General Elec
tric Company in that city of a car 
using the motors as generators for re
tarding the car, the energy being taken 
up by resistors. The connections em
ployed in this particular test were 
;;omewhat different from those used 
previously, but there was really no 
.:>ccasion for the wide publicity which 
the event received. For many years 
the General Electric Company has sup
plied electric braking controllers for 
street car service. Very few of these 
are in use in this country, however, as 
the air brake fulfills the requirements 
much better. 

Rolling Stock 

Des Moines City Railway, Des Moines, 
Iowa, has received the second batch of 
ten cars which were ordered last July. 
The specifications of the first ten were 
given in the ELECTRIC RAILWAY JOUR
NAL, issue of Dec. 29, 1923. The speci
fications of the second group follow: 

Number o! cars received .............. Ten 
Name or road ..... Des Moines City Railway 
Date order was placed ......... July 1, 1923 
Date or dellvery ............. Feb. 10, 1924 
Builder or car body .... McGuire Cummings 
Type or car ......... Passenger-semi-motor 
Seating capacity ............... Forty-eight 

(Car body .............. 20,000 lb. 
W ,• ht tTrucks ............... 10,000 lb. 

eig J<~qulpment ............. 8,000 lb. 
Total ................. 38,000 lb. 

Length over all ............•........ 4 6 rt. 
Truek wheelbase ..........•..... 5 tt. 6 In. 
\Vldth over all .................. 8 ft. 3 In. 
Height, raIJ to trolley base ...... 11 ft. 6 In. 
Body ......................... Semi steel 
Interior trim ...................... Cherry 
Headllnlng ...................... Agasote 
Root ......... .- .... -..... ; •......... Arch 
Air brakes .................... G. E. straight 
Armature bearings ... , ............ Sleeve 
Axles .............. Standard Steel Works· 

Track and Line 

Cleveland Railway, Cleveland, Ohio, 
plans a crosstown line on 117th Street, 
the boundary between Cleveland and 
Lakewood. The cost is estimated at 
$100,000. The project waits on the ap
proval of a bond issue. 

Tennessee Electric Power Company, 
Nashville, Tenn., is carrying out a track 
improvement program in Chattanooga 
which calls for an expenditure of 
$60,000 during the year. The work 
includes the installation of new cross
ties and new rails . 
· Pacific Electric Railway, Los Angeles; 

Cal., has ordered from the Union 
Switch & Signal Company the mate
rials for equipping the double-track line 
between Dominguez and San Pedro, 
using color light signals. Forty-two 
Style.,"N" light signals, 105 single im
pedance bond layouts, 130 a.c. relays 
ar.d 94 vertical rotary switch circuit 
controllers will be required, the field 
installation being performed by the 
railway company's signal construction 
forces. 

Power Houses, Shops and 
.Buildings 

Gardner & Templeton Street Rail
way, Gardner, !\lass., is planning im
provements in the East Templeton 
power house. 

Grand Rapids, Grand Haven & Mus
kegon Railway, Grand Rapids, l\lich., 
recently installed an automatic sub
station at Walker Station. Its success 
has led to the installation of a second 
substation at the Coopersville station. 

Public Service Corporation, Newark, 
N. J., recently purchased a portion of 
the plant of the Rogers Locomotive 
Works in Paterson. It is said that ex
tension of the car storage facilities in 
Paterson of the Public Service Railway 
is expected. 

Bumpers ........................ Channel 
Car signal system ............... Faraday Municipal Railway, San Francisco, 
Car trimmings .......... : .......... Brasd Cal., has prepared plans and specifica-
Center and side bearings ............ Plain . f dd·t· t ·t t 
Conduits and junction boxes ..... Duraduct tions or an a 1 10n o I s presen 
Control ........................ G.KK.-~a Seventeenth Street carhouse. This 
Couplers ....................... Portab.Ie · addition will give needed office and car 
Curtain fixtures ... Curtain Supply Company storage space 
Curtain material ............... Pantasote · 
Designation signs ................. Hunter ~================~ 
Door-operating meehanlsm 

.......... National Pneumatic Company 
\Vheelguards ....................... H.B. 
Gears and pinions ........... G. E. grade M 
Hand brakes .................... Peaeock 
Heater equipment ........... Consolidated 
Headlights .................. Golden Glow 
Journal bearings .................. Plain 
Journal boxes ......... IllcGuire-Cummlngs 
Lightning arresters ................. G. K 
Motors, tyi;e and number ...... 4-G.E. 247-1 
Paint ........................... Enamel 
Registers ................... International 
Sanders ..... Des Moines Railway standard 
Sash fixtures ... Dayton Manufacturing Co. 
Seats ................. Heywood-Wakefield 
Seating material .................... Cane 
Springs ........ Railway Springs Company 
Step treads ................ Kass-Feralun 
Trolley base ............... U. S. No. 13-J<.; 
Trolley wheels ................ More Jones 
Trucks .............. McGuire-Cummings 
Ventilators ....................... UtIIIty 
Wheels ................. 26-In. rolled steel 

New York State Railways through 
its subsidiary, the Rochester Co-ordi
nated Bus Lines, plans the purchase of 
additional trolley buses. 

Trade Notes 

Harper & Taylor, Inc., Philadelphia, 
Pa., will conduct a general engineering 
business paying particular attention to 
the design, construction and operation 
of hydro-electric projects. An an
nouncement to this effect was made 
recently by John L. Harper, vice
president and chief engineer of the 
Niagara Falls Power Company, and 
H. Birchard Taylor, vice-president of 
the William Cramp & Sons Ship & 
Engine Building Company. An office 
is also located at Niagara Falls. 

Cornell S. Hawley, president of the 
Consolidated .Car Heating Company, has 
recently returned from a transcon
tinental trip, during which he visited 
Chicago, Denver, Salt Lake City, Van
couver, Portland, Tacoma, Seattle, San 
Francisco ar.d Los Angeles. 

New Advertising Literature 

\Varren Webster & Company, Cam
den, N. J., have issued "Webster from 
the Air," an unusually attractive pam
phlet containing some exceptionally 
interesting aerial photographs of repre
sentative American cities using Webster 
systems of steam heating. The pam
phlet says the Webster engineering 
service is prepared to offer suggestions 
from the experience of practical engi
neers leading to satisfactory operation 
of the steam plant from the moment 
of its install;ttion. 

Gold Car Heating & Lighting Com
pany, Broo'klyn, N. Y., is distributing a 
catalog and instruction book of heater 
equipment. Diagrams are given for 
thermostatic control of electric heaters 
and the latest types of electric heaters 
are described in considerable detail. 
Rules are also given for figuring the 
number of heaters required for different 
sized cars. 

"Steinmetz and His Disco,·erer" is 
the title of a twenty-four-page booklet 
recently written by John T. Broderick, 
an early associate of Dr. Steinmetz 
in the General Electric Company. Mr. 
Broderick points to E. Wilbur Rice, Jr., 
as the discoverer of Steinmetz and 
their meeting in a Yonkers workshop 
thirty years ago is described. An out
line of the growth of the electrical in
dustry during the past twenty ·years 
follows as a prelude to Mr. Broderick's 
description of the influence of the two 
men on electrical progress. 

In·ing Iron Works, Long Island City, 
N. Y., has issued catalog 4-A 96, which 
describes the Irving subway. 

,v. S. Godwin & Company, Baltimore, 
!\Id., have just issued a twenty-page 
booklet descriptive of their continuous 
steel ties and Godwin paving guards. 
The ecor.omies and advantages of the 
Godwin construction for paved railways 
are fully treated. The material de
scribed is illustrated in a series of 
diagrams. 

John C. Dolph Company, Newark, 
N. J ., has issued a post-card pamphlet 
giving information on its insulating 
varnishes with a revised price list. 

Knickerbocker Portland Ct:ment Com
pany, New York, N. Y., has issued a 
pamphlet on "Twenty-one reasons for 
our sales policy." 

The Pittsburgh Testing - Laboratory, 
Pittsburgh, Pa., has issued bulletin No. 
33, on the subject of "Creosoted Mate
rials." The pamphlet contains a brief 
account on wood conservation and wood 
preservation. 

National Paving Brick Manufac
turers' Association, Cleveland, Ohio, has 
issued a ninety-two-page booklet de
scribing the construction of · vitrified 
brick pavements. Some recommended 
specifications are included for drain
age, grading, bases, bedding, laying 
brick and filler. The pamphlet also 
gives some miscellaneous uses of vitri
fied brick with specifications for private 
drives, sewers, bridges, railroad and 
architectural purposes. 
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PE .. l\COCK IMPROVED 
BRAKE 

Peacock Improved Brake 

19 

A few turns of the · wheel will bring 
the heaviest car to a smooth swift stop 

The Peacock Im proved Brake is the product 
of long experience and practical knowledge of 
.emergency conditions. A fe,v turns of the 
wheel will bring the heaviest car to a smooth 
swift sto'p. A combination of instant action 

and maximu1n leverage is obtained through 
the eccentric chain-winding drum. 

Peacock Brakes save their 
cost in reducd emaintenance. 

National Brake Company, Inc. 
890 Ellicott Square, Buffalo, N. Y. 

Canada :-Lyman Tube & Supply Co., Ltd., Montreal 
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§or~t :lBacon ~ '©a\'iS 
c3ncorporatc~ 

Jengine¢r~ 
lUI nroadwa7, N•w York 

PHILADELPHIA CHICAGO SAS FRANCISCO 

STONE .& WEBSTER 
lncorpora led 

EXAMINATIONS REPORTS APPRAISALS 
ON 

INDUSTRIAL AND PUBLIC SERVICE PROPERTIES 

NEW YORK BOSTON CHICAGO 

SANDERSON & PORTER 
ENGINEERS 

REPORTS, DESIGNS, CONSTRUCTION, MANAGEMENT 
HYDRO-ELECTRIC DEVELOPMENTS 

RAILWAY, LIGHT and POWER PROPERTIES 
CHICAGO NEW YORK SAN FRANCISCO 

THE .ARNOLD COMPANY 
ENGINEERS-CONSTRUCTORS 

ELECTRICAL-CIVIL-MECHANICAL 
105 South La Salle Street 

CHICAGO 

ALBERT S. RICHEY 
ELECTRIC RAILWAY ENGINEER 

WORCESTER, MASSACHUSETTS 

IIISPORTa-APPRAl8AL9-AATIES-OPIERATION-81ERVIC:S 

Parsons, Klapp, Brinckerhoff & Douglas 
Wll. BARCLAY PARSONS ll, M. BRINKERHOFF 
EUGENE KLAPP W. J. DOUGLAS 

Engineers-Constructors-Managers 
Hydro-electrio Railway Light and Industrial Plant• 

Appraisals and Reports 
CLEVELAND NEW YORK 

11170 Danna Bldg. 84 Pine St. 

STEVENS & WOOD, INC. 
Design and Construction of Power Stations 
Railroad Electrification, Industrial Plants 

REPORTS AND APPRAISALS 
Management and Financing of UtUitie, and lnduatrlala 

Youngstown New York 

HEMPHILL & WELLS" 
CONSULTING ENGINEERS 

Gardner F. Wells Albert W. Hemphill 
APPRAISALS 

INVESTIGATIONS COVERING 
Reorganization Management Operation Construction 

i · 43 Cedar Street, New York City 

The J. G. White 
Engineering Corporation 

Engineers-Constructors 

OU Refineries and Pi pe Lines , Steam aml Water Power Plsnh. Transmiss ion 
Systems. Hotels. Apartments, Office and Industrial Buildings , Rallroadl. 

43 Exchange Place New York 

JOHN A. BEELER 
Operating, Traction and Traffic Investigations 

Routing Surveys-Valuations-Operation 
Management 

52 Vanderbilt Ave., NEW YORK 

ENGELHARDT .W. HOLST 
Consulting Engineer 

Appraisals, Reports, Rates, Service lnvesligalion, 
Studies on Financial and Physical Rehabilitation 

Reorganization, Operation, Management 

683 Atlantic Ave., Boston, Mass. 

WALTER JACKSON 
Consultant on Fares, Buses, Motor Trucks 

Oriirinator of unlimited ride, transferable weekly 
pau. Campaigna bandied to make it a succeu. 

143 Crary Ave., Mt. Vernon, N. Y. 

@ DAY & ZIMMERMANN. INc. 
l!MGINJ!lUt~ 

'D.eJ1J/n, Con.rtruction 
T{eporfJ', t'aluation.t, 'Management 

NEWYOR.K PHILADELPHIA CHICAGO 

JAMES E. ALLISON & CO. 
Consulting Engineers 

Specializing in Utility Rate Cases and 
Reports to Bankers and Investors 

1017 Olive St., St. Louis, Mo. 

KELLY, COOKE & "COMPANY 

149 BROADWAY 
NEW YORK 

Engineers 

424 CHESTNUT STREET 
PHILADELPHIA 

The Most Successful Men in the Electric Railway 
Industry read the 

ELECrRIC RAI,LWAY JOURNAL 

Every Weck 
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J. ROWLAND BIBBINS 
Engineer-921 Fifteenth St., WASHINGTON, D. C. 

TRANSPORTATION · 
Complete Transit Surveys and Development P ro• 
grams, adapting Motor-Transpor t, R.R. Terminal and 
City Plana. Traffic, Service, Routing, Opera tion and 
Valuation. EXPERIENCE IN 20 CITIES 

JOE R. ONG 
Consulting Transportation Engineer 

Specializina in Traffic Problem• and in Methods to 
Improve Service and Increase 

Efficiency of Operation 

PIQUA, OHIO 

EDWIN WORTHAM~~E.E. 
Consulting Engineer 

Valuations of Electric Railways and 
Utilities of All Kinda 

Traffic and Operatinir Studies 

Allison Bldg; Richmond, Va. 
Established Feb. 1913. 

A. L. DRUM & COMPANY 
Conaalting and Conatructing Engineer• 

VALUATION AND FINANCIAL REPORTS 
RA TE 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. 

C. B. BUCHANAN 
Prelldent 

w. H. PRICE. rn. 
Seo•7•Trea1. 

JOHN II'. LAYNO 
Vleo-PrNtdont 

BUCHANAN & LAYNG CORPORATION 
Engineering and Management, Construction; 

Financial Reports, Traffic Survey, · • 
and Equipment Maintenance 

BALTnlORE 
823 Equitable Bid,:. 

Phone: · 
Hanover 2142 

NEW YORE 
40 Wall Street 

Transmission Line and Special Crossing 
Structures, Catenary .Bridges 

WRITE FOR OUR NEW DESCRIPTIVE CATALOG 

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

VENTILATORS 
Write for new catalogue 

"Superior Ventilation" 

THE NICHOLS-LINTERN COMPANY 
7960 Lorai n Ave., Cleveland. Ohio, 

N-L Prodv<I• maffufoclure4 on4 1014 "' C"""da bv 
Rallwa,- and Power Englneerlnir Corporation. Ltd. 

J 33 Eallern Annae. Toronto. Ontario 

THE P. EDWARD WISH SERVICE 
60 Church St. 
NEW YORK 

Street Railway inspection 
DETECTIVES 

131 State St. 
BOSTON 

When writing the adverll•er for loformatlon or 
prices, a mention of the Electrle Rallwa,

.Journal w aid be appreciated. 

Keep this new edition 
of the Standard on 

your desk for 
ten days free 

In ten. days' time--in a •single day's time-the Standard 
Handbook for Electrical Engineers can save you much 
lnore than it costs. .-.· 
It ha s meant that much to the thousands who have 
bought it. 
It will mean that much to you. , 
Here spread out before you conveniently, carefully in
dexed for quick reference, compressed into brief, handy 
form, are the essential tables, formulas, descriptions ,of 
methods and equipment, explanations of principles,' and 
other reference data' on electrical engineering that ,you 
can put to such good use day in and day out. ;.. 

It is the one book you need 
So great ha s been the demand for the new fifth edition 
of this great encyclopedia of electrical engineering that a 
second big printing was necessary five weeks after fir st ' 
publication. 
The tota I iss.ue of this book is now 78,000 copies. . 
It is the most widely-used electrical book in the worl~ . 

But see it-Send the coupon 
See this new fifth edition of the STANDARD HAND
BOOK. Send for a copy for ten days' free examination. 
Get your copy now and start at once making use of it~ 
helpful information. Simply fill in and mail the attached 
coupon. 

I McGRAW= HILL I 
i ;J =I 11!'4i~ 11 ~t-i I ~•J:U•X!l ¢11: 
J\leGraw-Hill Book Co., Inc., 370 Se,·enth A,·enue. New York. N. Y. 

You may send me on 10 days' approval 1-tandnrtl Handbook. New 
],'lfth Edition, $0.00 net. I agree to pay tor the book or return ii 
postpaid within 10 days of re<.'<'IPI, 

Regular subscriber to Electric Railway Journal 7 ..•.. ...••.••.••. 

Member ol A. I.E. E.? ........... , , .. , ................. , .... .. 

Signed ..................................................• 

Address ..••........ , ......... , ... , , , .... , ..... , , ... , , ..•. 

Official Position ..........................................•• 

Name of Company .. _ .... , ....... , ...... , ......... , ...... , ..• 

(Books seat on approval to retail purchasers In tho U. S. and . 
Canada only.) E. 3-16-2• 

~-----------------------------------~..:.~~~ 
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For a crusade· 
against. high maintenence 

BOYERIZE! 
Even the trusty steel of olden times couldn't stand up to the strains of a brake 
rigging job on city cars. 
Only specially hardened steel can live at all. Only Boyerized steel with its glossy 
armor plate surface can give full service and protection. 
Experience has proved that it actually outwears case-hardened steel three to four 
times. 

Choose from the long wear line 

1; It's Boyerized ! 
Brake Pins 
Braka Hangers 
Brake Levers 
Pedestal Ciba 
Brake Fulcrums 

Center Bearings 
Side Bearings 
Spring Post Buahlncs 
Spring Pasta 
Bolster and Transom 
Chafing Plates 

McArthur Turnbuckles 
Manganese Brake Heada 
Mancaneoe Truck Parta 
Bushings 
Bronze Bearings 

The McArthur Turnbuckle 
You won't have to refit the rigging with new turnbuckles, if you specify McArthu r 
Turnbuckles in the fi rst place. T hey will last as Jong as the truck itself. • 
More than that-the old-style jam-nut idea has been scrapped, and an efficient 
spring-equpped, split-clamp principle has been substituted. Now it only takes a 
pocket-wrench and a moment's ti.me to make an adjustment, and tighten it up to stay. 

Full detail• on reque•t. Let ii• quote you. 

Bemis Car Truck Company 
Electric Railway Supplie• 

Springfield, Mass. 

RF.PRESE:0-TATIVES : 
Economy Electric Devices Co., Old Colony Bids: .. Chicago. Ill , 
F F Bodler 903 Monadnock Bldg., San Fi-anclsco. Cal. vv. F. McKenney, 64 First s,reet. Portland. Oregon . 

•. J H Denton 13.!8 Broadway, New York City, N. Y. 
~- vi. Arlin, 7 72 P acific Electric Bldg .. Los Anrelee. Cal. 
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Last Call 
for representation in the 

Annual 
Maintenance 

Number 

1200 additional circulation 
among maintenance men
covering the field 100%. 

JVire your reservation. Last 
day for copy, Marclz 19. 

Electric Railway Journal 
Tenth Ave. and 36th St . • 

New York City 

March 15, 1924 
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35 Welded Rail Joints a Day 

Many companiea are welding 20 
joints a day with a single burne1 
preheater and four men. Others 
using a double burner preheater 
and seven men average 35 to 40 
welded jointa per day. 

ELECTRIC RAIL WAY JOU R N AL 

SA VE MAINTENANCE COSTS 
in "Shop" and "Way" by 

THERMIT WELDING 
T hermit Rail Welding is the 

last word in modern rail welding 
This book "Thermit Rail \Velding" treats the whole subjec~ of rail 
welding in detail. It is well illustrated with explanatory photographs 
showing the simplicity of the method of absolutely eliminating 
rail joints. 

WRITE FOR A FREE COPY 

It Contains Chapters on 
1-Thennlt-Welding New Rail. 

- .2-l:hermit-W..alding Old Rail. 
3-Welding Thennit Compromise Joints. 
4-Constructing Thennit-Welded Frogs and Crossings. 
5-Thermit-Welding Broken or Loose Arms of Mates and Switches. 
6-Discuasion of· the Theory of Rail Joints. 

MET AL & THERMIT CORPORATION 
120 Broadway, New York 

Pittsburgh Chicago Boston . S. San Francisco Toronto 

25 
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TAYLOR-WHARTON IRON & STEEL CO. 

Solid TISCO Manganese Steel Street Railway 
Crossing 

.. This crossing is cast in two pieces; the ends arc shaped 

·~ 
Type "S.,1." eolld TiRco :uan~anese 

Steel Street Rall way Crossing. 

to suit any section of rolled rail, and fishplate bearings 
are ground true to take standard plain joints. This is 
but one of many types of work furnished by this Com
pany to the electric railway industry. 

Covering a long period of years, the engineering staff of 
\Vm. 'Wharton Jr. & Co., Inc., has collaborated with many 
of the foremost railway engineers of this country and 
abroad in designing and fabricating some of the most 
successful trackwork in operation. 

For standard and S!ll'Clal trsckwork 
this Compu.ny haa unneual facllltiee. 

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 High Bridge, N. J. Plant a t Philadelphia, Pa. Plant at Phlladelphla, Pa. 

F 
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Sunguth 
When the Hindu bride'e ancestral god doesn't bring good luck, 
the hmbsnd becomes ))Ofl8e.898d (sunguth). 

-hunta out the lurking spirit 
-shuta him in a gourd 
-takes the gourd far out to a lone?' spot and gurgles the equivs-

leut to .. On your road, desrie, th18 is only half way." 
How much better it would be if operators would do the same with 
brushes, when they set up. · 
Instead of monkeying with wrong brushes, trying to get l\Iorgsnite 
service out of them 

--drop them, ss above stated, and 
-get Morganite. 

Main Offi.ce and Factory: 
519 West 38th St. , New York 
DISTRICT E NGINEE RS AND AGENTS 

Pitt.burgh, Electrical Engineering & Mfg. Co., 909 P enn Ave. 
Cincinnati, Electrical Engineering & Mfg. Co., 607 Mercantile Library 

Building. 

-

Cleoeland, Electrical Engineering & Mfg. Co., 422 Union Building. 
Buffalo, Electrical Engineering & Mfg. Co., 409 Lafayette B uilding. 
Philadelph _.a, Electric Power Equipment Corp., 412 N orth isth S t. -
Baltimore , 0. T. Hall, Sales Engineer, 1926 Edmondson Ave. 
Revere, Ma ... , J. F. Drummey, 75 Pleasant Street. 
Loa Angelo, Special Service Sales Co., 502 Delta Building. 
San Franciaco, Special Service Sales Co., 202 Russ Building. 
Toronto, Can., Railway & Power Engineering Corp., Ltd., 131 

Eastern Ave. -
~II I I II I I I I I I II I I I I Ill I I II I I I I I I I 11111111111111111111111111111111111111111111111111111111111111~ 

TRADE 

DIR.SON 

Cap and Cone Suspensions 
The malleable iron casting, 
which takes the strain, spreads 
out and protects the insulation 
from trolley blows and also 
acts as a watershed. 

Fins on the head of the steel 
stud prevent it from turning 
when tool is used for tighten
ing. The head is larger than 
the hole in the Suspension 
Casting, which prevents the 
wire from falling in the event 
of injury to the insulatio_n. 

Anderson Cap and Cone Sus
pensi ons are made for Straight 
L i n e, Single and Double 
Curve, Barn, Strain, Rigid 
and H inged Bracket Arm. 

We will be glad to quote you 
on your next Cap and Cone 
requirements. 

Albert & J. M. Anderson Mfg. Co. 
289-305 A St., Boston, Mau. 

Jlrsnch~s: 
New York. 135 Broadway 
Philadelphis, Broad snd Chestnu t Sts. 
Chicago, 105 So. Dearborn St. 
London, 12 :Moor Lene, E. C. 2. 
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Baldwin Electric Motor Trucks • 
ID Japan 

The illustration shows a car 

in the city service equipped 

with Baldwin Class "L" 

Electric Moto r Trucks. 

Where two-motor equip

ment is used, this truck is 

very satisfactory. The 

motors are outside hung, 

thus permittin g 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 in construction and deli~ery is a feature of Baldwin Service. 

THE BALDWIN LOCOMOTIVE WORKS 
PHILADELPHIA, U.S. A. Cable Address, "Baldwin, Philadelphia" 

492,750 miles 
May 3, 1913 

to 

April 10, 1922 
In that steady grind of City Rail
way service 

''Tool Steel'' 
And the user writes : 

"We have several other pm1ons 
yet in service and in good condition 
which will probably give service 
almost equal to the one we have just 
taken out." 

27 

T .c:_ The Tool Steel 

'I ".f O O \ St ff r Q •• \.'r r • ~ . 9 . ''io, v.; 1', I. 9,. 'i.tr Gearc::~.~~,::O,'.':,~ Co. i 
: i1111111111111111111u111n1tH1IIIIIIIIIIIIIIIIIHIIIHIIIIIIIIIIIIUIIIIIHIIIIIIIIIIIUIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII? 
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"Inside" information:-
Mr. W. B. Stevens expla:ns why M-R "Impre
gnated" stands a breakdown test of 7000 volts. 

"Every fibre o_f the fabric is impreg
nated: the wall is built up of succes-

- sive layers of insulating varnish
each baked before the next is applied. 
Careful workmanship and high
grade varnish contribute equally to 
making _ 'M-R lmpregnated Var
nished Tubing' highest in dielectric 
strength." 

MITCHELL- RAND 
··-,uv~•· 

\Ve introduced "Spaghetti'' nearly 
fifteen years ago, and the original, or 
genuine "Impregnated" style is still 
the criterion of qua 1 it y. Our 
"Dipped'' style is suggested for mod
erate voltages; "Saturated Sleev-ing" 
is excellent for motor leads and 
similar work, ,vhere high finish is not 
as important as protective insulation 
or economy in labor over the use of 
untreated cotton sleeving. · 

Ff'holesale only 

"Spaghetti" is but one of our many 
classes of insulati011-fibre, paper, 
mica, varnish, compounds, etc. A 
handbook covering the origin and 
use of these products will be sent 
free to any user of insulating ma
terials. 

Mitchell-Rand Mfg. Co. 
18 Vesey St., New York 

. This Paper is a 
"Member of theA.B.P." 

To you,this is a fact of especial signifi
cance, for it means that this publica
tion is part of a concerted movement 
to raise the level of publishing prac
tice, to assure better service to both 
subscribers and advertisers. 

The "A.B.P." is built upon and re
volyes around the following set of 
standards-

STANDARDS of PRACTICE 

T HE publisher of a business paper should 
dedicate his best efforts to· the cause of 

Business and Social Service, and to this end 
should pledge himself- . 

J. To consider, first, the interests of the subscriber. 

2 • !o subscribe to and work for truth and honesty 
rn a II depa rlments. 

3 To eliminate, in so far as possible, his personal 
• opinions from his news .columns, but to be a 

leader of thought in his editorial columns, and 
Io make his criticisms constructive. 

4. To refuse to publish "puffs," free reading notices 
or paid "write-ups"; to keep his reading col
umns independent of advertising considerations, 
and to measure all news by this standard: "ls 
it real news?" 

5. To decline any advertisement which has a tend
ency to mislead or which does not conform to 
business integrity. • 

6 To solicit subscriptions and advertising solely 
• upon the merits of the publication. 

7 To supply advertisers with full information re-
• garding character and extent of circulation state

ments, subject to proper and authentic verifica• 
tion. 

8 To co-operate with all organization~ and indi
• viduals engaged in creative advertising work. 

9 • To avoid unfair competition. 

10 To determine what is the highest and largest 
• function of the field whi~h he serves, and then 

to strive in every legitimate way to promote 
that function. 

Publications which have subscribed to 
these standards have earned the preferred 
consideration accorded them. 

THE ASSOCIATED 
BUSINESS PAPERS, lNc. 

~220 West 42nd St., New York 
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. . - · Gasoli~;.ilectdc 
4New Type S ld 

CaT o aso\ine
f a new type J for use 

The first o ger car intende 'd to the 
• passen h been so1 d electric d rvice as Ra"\road an 

in railroa se t Western _1 e in }lay 
t Chicago Grea strated some t1m ed bY the 
,e will be de~fs car was develoJ Electric 

or June. UQ!l of t~e . Gen~fs Car Com· 
r c;.2;:2neTa "th the St. 1,Q ngineenng 

eis Company Wl \ectromot1ve d the Wint~n 
re- ~the of Cleveland ~~ seat ftft-y-s1X 
de companY anY• It wil age roo_m, 
ly Engine comP100 sq.ft. of bagl operation 
on persons, h~ for double-eimum spe_eds 
as is ar~ng capable of ma~ will weigh, 
to and will bem p.h. The ca roll," appr~x

up to 60 ~d "readY t? ave capac1t'Y 
complete, aooo lb- It will ~ trail car 
imatelY 54, handle a 35- on 
sufficien~ to 
behind 1t. ~ 

"QUALITY CARS" 
City Cars 

Universal Safety Cars 
Interurbans 

Buses 

'' . " < co-operation 
- that's the big idea 

This is just the kind of thing that tells the 
story of St. Louis Car Company's service to 
the industry! 

We have the facilities and the organization to 
afford unusually careful attention to special 
jobs, and to new developments. \Vhether your 
order is for a standard safety car, or for an 
entirely new_ and unique idea in car design, it 
will receive the necessary consideration here 
to insure a "Quality" job throughout. 

Let u& figure on all y our 
car requirement. 

St. Lo\liS Car Company 
St. Lo"is, Mo. 

·rAA llirtlipl~clj ~I" t:Ae Sale'!Y C.:ar• 

!'IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIUHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII! 

Nuttall Helical 
Gear ~Set 

-.. 

Nuttall Trolleys al"e standard equipment on 

most of the principal •ystems in the coun
try. Write for catalog. 

R.DNUTTALL COMP.ANY 
PITTSBURGH 8 PENNSYLVANIA 

All Westinghouse Electric & M£g. Co. District 
Offices are Sales Representatives in the United 
States for the Nuttall Electric Railway and Mine 
Haulage Products. In Canada: Lyman Tube & 
Supply Co., Ltd., Montreal and Toronto. 

I 

Are you obtaining maxi- i 
mum efficiency and mini- I 

• g 
mum maintenance cost ~ 

from your gears? Nuttall I 
Helical Gears insure both. s 

::a1m111m~111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 111111111111111111111111111111111 111111111 11 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 11111 11111111111111111~ 
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i ~ 
E = 
I The Baker s 

I 
I 
l 
I ; 
~ 

Wood Preserving Company 
CREOSOTERS 

Washington Court House, Ohio 

Cross Ties Bridge Timbers 

Lumber Posts 

Piling 

Treated and Untreated 

lf7 e solicit your inquiries 

I o-r::::~~If ~::~:~~~::~ 1. R.R. 

ii1111111111111111111111111111111111111111111111111111111·1,111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111C' 

!!•• .. •111•1llllllllllllllllllllllllllllllllflllllllllllllllll1IIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIJlllllllllmllllHIIIIIIJIU~ 

I U. S. ELECTRIC I 

!==~-- t ~:.,?,~t:~o~ ':,.~.~ ~~~= !_-

United States Electric Signal Co. 3 

!1 West Newton, Mau. E 
~llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllfllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllttlll~ 

r•nn,11,,11,,,,,,1,,, ••• ,11,,,,11,,11,,,,,.,1,11,,,,,,,.,,,1,,,1,,,.,, •• , •• ,,.11,111,,,1,,1111111••~1•11111111,1•••111111111111,11111111111,,111,11111111,1,,,,~ 

I --1 
~ § 
! i 
~ § 

j INS ULA TED WIRES AND CABLES ~ 
i JOHN A. ROEBLINC'S SONS CO., TRENTON, NEW JERSEY ~ 
~IMIIIIIIIHIIIIIIIIIIIIIIIIIIUlllllllllllllllllllllltllllllllllllllllllllltllllllllllllllllllllflllllllllllllHIIIIIIIIIIIIPIIIIIIIIIIUIIIIIIIIIINlllllfllll= 

,,11111111111111111111111111111111111111111111111111111111111111111;n111111111111111111111111111111111111111111111111111111111111111111111111111111111111H11t1MI 

I AMELECTRICPRODUCTSI 
li BARE COPPER WIRE AND CABLE I§ 
§ --- f 
§ TROLLEY WIRE = 
! WEATHERPROOF WIRE I 
§ AND CABLE § 
§ ....._.;..::c.--~ PAPER INSULATED iE I B.eir. U. &. Pa\. Office UNDERGROUND CABLE -

E lncandet!cent Lamp Cord MAGNET WIRE 

I 
! AMERlC~~IL~~P~~!~~.c:.~ WORKS 

~=-= Roatnn. l re Federal: rhlraso. t l2 W. Adama: {= 
!'lnclnnall, Traction Hid•.: N.., York. I ot E. 42nd 8&. _ 

i,11111111111111111111111111111111111111111111111111111111111111111n1111111111111111111111111111111111111111111111111111111111111111111u1111111111H1111111111111i 

:Jllllllllllllll'"lllllll111JIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIJIIIIIUIIIUllllllll:lllllllll11illlllllllllllllllfllllllllllllllllllllllllllllllllllllllllllllllllllll.l! 

.//]Meo SEND TODAY 
for our new Publication 

on 

SAFETY 
and 

EFFICIENCY 
in Electric Railway 

Signals and ' 
Crossing Bells 

American Insulating 
Machy. Co., Inc. 

.A 521 Huntingdon St., Philadelphia, Pa. 

C 

I 
~ 

:-:11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111!111111111111111111111111111111111111111111111111111111111111111i: 

Charles N. \Vood Co., Bostonl 
';11111111111nmr1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111nm11111111111111111111111111111111111111111111111111=: ........ := ........ "'""'"""'':""'"'""~ ...... 

111
.,..111 .... 111,11111m11111111~111•11111111u: .. :.""':~"':"=-·~-1 

IISJANDARDl1 I 
WIRES, CABLES AND CABLE ACCESSORIES ~===== Manufactured bll STANDARD UNDERGROUND CABLE CO. 

Boston. New York, Philadelphia. W11bln1rton. Pl&t1bursh, Cblcaro, Detroit. 
St. Loula. San 1'Tanclaro 

., 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111&i 

~IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIUlllllllllllllllllllllllllllllllllllllllllll,lllllllllll1111fllllllllllllllllllllfllllllllllllllllllllllllllllllllllllli 

A~;~;11~~;!;~!;i~s -.'-""~~--..... I===== 

NACH0D SIGNAL COMPANY. INC. 
LOUISVILLE O KENTUCKY. 

.,IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUlllllllllllllllllllllllllllllll,lllllll'l11t111lllllllllllllllllllllli 

:u11111rm11111111u11111111111u1111111111111111111111111_111111111111111111111111111111111111111_11111111111111111111111111111111111111111111111111111111111111111i..: 

AN . \ DA 
· TR IRE 

ANACONDA COPPER .___.."1'=::~~-- THE AMERICAN 
MINING COMPANY BRASS COMPANY 

Conway Buitdinr. Chkarn. __ ..._,..,,= . ~ _ I_.OJfi~•: \\'aterbury. Conn. _ 
;111 1i111111111111111111111111l11111ii1i1Ullii1~ .. :.;; ........ ,,u11,,1111111111111111u1111111111111,1111111111111111111111111111111111111111111111111111111111111r 
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i 
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I 
E 

Bethlehem Products for 
Electric Railways · 

~ Froga, Switchee, SpeciaJ Trackwor k , RaiJe, Car WheeJe, 
§ Gear Blanke, Axles, Armature Shaf t s , Splice Ban, Bolts, 
§: Spikea, and T r ack Acceeaorieaw 

~ BETHLEHEM STEEL COMPANY ~ 
§ General Offices: Betb'.ebem , P e. = 
S Sales Offi<es In the J,'ollowln~ Cities : 
E New York Hoston Philadelphia Baltimore Waahtnrton Atlanta Pittsburgh 
~ Butralo Cleveland Clnclnnatt Detroit Chicago St . Louis San F rancisco := 
.a111111111111111111111111m 11 11111111111111111111111111111u1.11111111111111111111111111111111111111 1111 11111111111 1111111111111111111111111111111111 n11u1111111i 

f"lttflllHftttllltllllllllllllllllllllllllllllllll lllllllll l lllllllllllll lllll lll!IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIU~ 

I High-Grade Track I 
i Work I = = 

I SWITCHES-MATES-FROGS- CROSSINGS ; 

COMPLETE LAYOUTS ~ 
IMPROVED ANTI-KICK BIG-HEEL SWITCHES i 

HARD CENTER AND MANGANESE ~ 
CONSTRUCTION ~ 

li 

~ . I New York Switch & Crossing Co. 
Hoboken, N. J. 

= 
111111111111n11111111111111m11nmnm111111mm1111m111111m1mt1111r11111111111111111 1111111111111111111111111111111111111m1111r1111m111mm11mii 

f"'"'"n11n1111u11111111111m11m11111mmn111m1m111111m1111111111111111111111111111111111111111mmmmn11111111111n111111111111111111111-; 

I Lorain Special Trackwork I 
i Girder Rails I 
i --------- ~ 
I Electrically Welded Joints i 

THE LORAIN STEEL COMP ANY ;==~= 

Johnstown, Pa. 
Sllfea OHicea: § 

Atlaata Chica.co Cle,.eland New York § 
Philadelphia .,. P ltteburch s 

Pacific Coaat Repreaentot/11•: ii 
United Statea Steel Producta Company § 

Loa Aocelea Portland San Franchco Seattle § 
Export Repreaentol/11•: 3 

United Statea Steel Product• Company, New York, N. Y, ~ 
:ilfllffllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll lll lllll llll llll llldllllllllllll lllll lllllllllllllllllllllli5 

!lftlllltNHtHIHIIIIIIIIIIIIIIIIIITIIIIIIIIIIIIIIIIIIIIIIIJlllllllllllllllllllllllllfllnllllllll llll lllllllll l lllllilllllllllllllllllllllllllllllllllllllllllllP 

i ~ ~ 

BARBOUR-STOCKWELL CO. ~ 
205 Broadway, Cambridgeport, Mau, ~ 

Established 1858 ; 

Special w:;~•;:;;;e:: Railway• I= 

Frogs, Crossings, Switches •nd Mates 
Turnouts and Cross Connection& 

Kerwin Portable Crosaovers 
Balkwill Articulated Caal Manganeae Crouinr• 

ESTIMATES PROMPTLY FURNISHED 

~ttlllltlllNIHllllllfflllHHIHIRHIIRHfHIIHHfflllttlllhllttllHIIIIIIIIIRHIIIIIIIRIIIHHIRIIIIHIIHIU,llllllffHHHHtmm11111tt 

' 

rUdlHftlllltllllllH81HOffllllm-11■--dlll_,llllllll-11-MI-, 

i! E 
i [ 
i ~ 

I Am erican I 
I Rail Bonds I 
i t 
I CROWN i 
i U~ITED STATES i 

TWIN TERMINAL I 
SOLDER • 
TRIPLEX t 

t 
Arc Weld and Flame Weld r 

_ Send (or ntw i 
~ Rail Rond Book f 

I t 
i American Steel & Wire i 
i cmcAGo Company t_ 
~ NEW YORK ~ 
§ f 
i i 
f.n■lllllUlllltllllflHHIIIHIIIIIIJIHIIIHIIIJIIIIIIIUlll'Ullttlltllldlflllllllllll llllllllllllllHIHHHIJIHIIIIIJJllffHIIIHIIIIIIIHlllltlHtttfHlltif 

illttll11111111111111111Hll lllllll llfl l lllllllllllflltftlllll1HtllltflllllllllllllllllllllllllllflllllllllllllJIIIIIIIIHIIIIHIIHHIHntUHlltllltlllllllf!H:· 

I SPECIALISTS = 

I in the t 
ii r - ~ 

of 

Standard- Insulated-and 
Compromise Rail Joints 

= The Rail Joint Company § 

i 61 Broadway, New York City i 
E i 
§ !! 
Fo11111111111111111111111111nmn11111111111111111111111uw111111n1111111111111111111111111111111111mm11111111111111111nun1111111111111111111m111uJ 

!lllllnllllllllllUIIIIITIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllmmnnnnr..-_ 

BUDA 
ES't.ABLl .SrlED 

1881 

Special Track Equipment and Layouts 
of all kinds 

THE BUDA COMPANY 
~ Harvey rnt~:.::0) Illinois t 
~ tllfflftlHHIHIIHHIIIIHHIHlllffllllHt lflllllllllttllllltllllftttllttllllltllllllllllflllllllllllllnlllnHnl,11nm1m1n11mm111nn11ntt1mtt11i : 
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I THE BABCOCK-& WILCOX COMPANY - . i 
1 85 LIBERTY STREET, NEW YORK i 
~ Builders since 1868 of Makers of Steam Superheaters ~ 
; Water Tube Boilers d~~.;;.;;:, since 1898 and of Chain Grate i 
~ of continuing reliability Stokers s inc e 18 93 ~ 

I=_ fE#~if i?~r•:J~w. j~~~i~:::.::w• ! 
CINCINNATI, Traction Building WORKS SAN FRANCISCO, Sheldon Building 

= ATLANTA, candler Building Los ANGELES, 404-6 Central Building 
§ TucSON, .ARiz., 21 So. Stone Avenue Bayonne, N.J. SEATTLE, I,. C. Smith' Building 
5 DALLAS, 'l'EX., lWOl Magnolia .l:SU!Jdlng Barberton, Ohio HAVANA, CUBA, Calle de Aguiar 104 

; ~:~~~: ~~~:· 8~s~a~c~';~~1:~:iD1t SAN JUAN, PORTO RICO, Royal Bank BuildinS 

5UIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIITIIIIIIIIIIIIIIIIIIUlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!IIIIIIIIIIIJIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJllllll11111111h: 

ELRECO TUBULAR POLES 

COMBINE 
Lowest Cost 
Least Maintenance 

Lightest Weight 
Greatest Adaptability 

Cat&lor complete with eort.neertnr date eeot on recium 

1 ELECTRIC ~J~~:1;.
1
~~mrMENT co. 1 New York City, 30 Church Street -

~llllllllllllllllltlllllllllllllllllllllllllllllllllllllllllllll'lllllllllllllllllllllllllllllllllllllllllllltllllllllllllllllllllllllllllllllllllllllllllllllllll~ r ... _ .. -.... ~:!;~~~~~~~·~-........... ~ ... I 
I V•::;~~;2:;~;;:.:;,:;;::::;;;;· T::: 

~-;====: Irvington Varnish & Insulator Co. 
Irvington, N. J. = 

Sain Reprntntativts in the Principal Cities I 
~IRIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIHIII~ 
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1 Shaw Lightning Arresters I 
1§ Standard in tk Eledrlt: lndiutrlu § 

i , .. eo~:.~z:~~~:.N.J. . I 
r.11111111111111111111111111111111111111111111na111111111111rn1111111111111111111111111111111111n111111111111111111111111111111111111111111111111111111111111111i 
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~ RAMAPO AJAX CORPORATION 1 
E Ramapo Automatlc~COR Tee Rall ii! 
~ Return Switch W> A. •CQR. Special Work. ~ 
= Stenda ~ -- = 
E for Pe••in• "•A~ w.u.K Manganeae ~ 
§ Sldlnr• Construction = 
~ GENERAL OFFICES: HILLBURN, NEW YORK ; 
§ Chicago• New York Superior, Wis. Nlaga.ra Falls. N. T. El 
~ Canadian Ramal)O Iron Works, Ltd,, Niagara Falls, Ont. ij 
Sm11n11nr111nr11111111nnn,,11111111111111111111111111111111111111111111111111n1111111111111111111111111111111111nr11111111111111111111111111n1111111111I 
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DUNDEE "A" AND "8" FRICTION TAPES 
are 

Okonite 
Products 

'Nuff Said! -

Wrile for Snmples and Circulars 

THE 0KONITE Co., Passaic, N. J. 
Incorporated 1884 

Bale, Of/fee•: Nt!VJ York-AUanto--Pitbb11rg1&--San Frt1nc(,ce 

~=== ~:e:"&sfr:i~tr)faa~~~ctr:fii9C~: ¥,~lcj!~1}~!~; fi~lr~:e1~:-~dC'i:i~ •:!~::~,, 
clnnatl, Ohio: Novelty Electric Co., Philadelphia, J>a. 
Canadian Reprnenlaeivea: Enelneerlng Materl1l1 Limited. l\tontreal. 

fi11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111w1111111111111111111111111111111111111111111111111111111r; 

r,11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111!111111111111111111111111111111111111111111111111m11111111"a ! -- -~=~ I 
5 ~-......::..,,c s 

:=!==• THE ELECTRIC RAILWAY IMPROVEMENT CO, !=_-=_ , CLEVELAND OHIO ' 
:-,.111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m111111111111111111111111111nm11t1nm11o 
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§ CRAN~ I 
I ~~~t!.!JJJ1JJ~!l~!i~~-~~d Full Revolvin• i 

j=~- lllll~M :~;~;i. ! 
The Universe! Crane Co., 1192 Swetland Bldg., Cleveland, 0. ; 

~.111111111111111111111111111111111111111111111111111u»1111111111111111111111111111111111111111111111111111u11111111111111111111111111111111111111111111A1N...a 

;1111111111111111n111111111111111111111111111111111111111ur1111111111111111111111111111111111111111111111111u11111111111111111111111111111111111tttH11tt1Htfflll 

§ GODWIN STEEL Prn•• .,. I PAVING GUARDS CWri:l:~fN~~2:'0f ~ 
- P•TIDI'• ata og o. • 
§ Rae• & McComaa Sta., s W. S. GODWIN CO., Inc. Baltimore, Md. j 
f111111111111111111111111111111111111111111111111111111111111111111111111111111n11111111111111nnn1111unmmm111111111111111111111u11111H11Nllllltllffll 

!IIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJTIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIII"' ... 

I METAL SAFETY CROSS TIES ! = = § Eliminate from track assemblage all Spikes, plates, anchors, braces, ii 
~ Iuirs, bolts, etc. I 
§ REVOLUTIONIZES ROADBEDS i 
~ Write for descriptiv,, folder and quotation. ~ 
i: METAL SAFETY RAILWAY TIE CO. a! 
i 522 North American Bldg., PHILADELPHIA, PA. I 
:;.mu11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111N1ttt1t1111lr. 
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~1111111111111111~11111111111111111111111111111111111111111111111111111111111111~11111111111111111!1111111111111111111111111111111111111111111111111111111111111111~ 

~ Paint up for prosperity with ~ 

i BECKWITH-CHANDLER § 

= Highest Grade Car Finishes 
Economical, durable ,-especially compounded to meet exact
ing service conditions. 

For Brush or Spray Application. 
Flat Color and Varnish Systems. 
Enamel Systems. 
Color Varnish Systems. 

Used -by leading operators every
where for interio rs and exteriors. 

Full information on rtqun t. 

Beckwith-Chandler Co. 
193-211 Emmett St., Newark, N. J. ~= 

320 Fifth Ave., New York 
="IIIIIIIIIIIIIIIIIIIIIIIIITIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIITllllllll!IIIIIIIIIIIIIIIIIIIIIITIIIIIIIIIIIIIIIIIHIIIIIIIJlhlllllllllll'IIIINi 

~lfllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllla 

i § 
~ A Single Segment or a Complete Commutator ~ 
I la turned out with equal care m our ahopa. The orders we All § 
5 differ only In mll&'Dltude; small ordere command our utm011t c&re E 
~ &Dd alrlll Just as do larre ordera. CAMERON quality appllee io § 
~ eTer;y coil or eerment that we C!ID make, ea well as to eTerJ § 
i ~.'.\';~~~1~[eJ~e0:~~- n~:~•e wh7 so many electric railway men § 

I Cameron Electrical Mfir. Co., Ansonia, Connecticut I 
~11"111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111HIIIIIIIIII= 

iffffllMIIIIHlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllldlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll~ 

i ~~llfiili::l Gets Every Fare - g 
I PEREY TURNSTILES ~ 
I or P ASSIMETERS I 
~ Use them ID J'OIU PnPUment Areu .... § 
= . street Car■ = 
~ Perey Mant'.;facturing Co., Inc. I 
~ 30 Church Street, Nnr York City § 
l111n1111ttmt11111nnm1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m11111111111111111111111111111T 

r-HIIIIIIUIIIIIHIIIIIIIIIIIIIIIIUIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIII~ 

1

1 BUCKEYE JACKS i===-
high-grade R. R. Track and Car Jacks 

i § i The Buckeye Jack Mfg. Co. ~ 
! Alliance, Ohio § 

~IIIIIIIIIIIIIIIIIIIIIIIUlllllllllll!lllllllllllllllltlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll~ 

~11111111111111111111111111111111~11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n111_!: 

I hls11r1( I ,,, \~l'S'.i.,_, ,~.._ . .,_,,.,,~,4-
; Re11,. u. s. Pat. on. 

i 
I 

I 
i 
·i 
i 
5 ; 
I 
5 

ELECTRICAi:. INSULATION 

M icanite armature and com
mutator insulation, commu
tator segments and r i n g s, 
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 Manufaclurer:s of Micanite 

&tabll3hed 1893 

68 Church St., New York 542 So. Dearborn St., Chica11:o 
· Work■, Schenectady, N. Y, 

~111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111uli! 

l====_.,,,,,_,,,_,,,~;~~":;:::::::-~::-"·-"·~·~ ·1========-E 
An automatic dump 1:ar, an electric locomotive, a 
1now plow, and a freight car-all in one. Big 
savings shown in track con-
struction and maintenance, 
paving work, coal hauling, ~ 
ash disposal, snow removal , § 

and freight transportation. ffiiifflM,r} !====--
The Differential 

~ Steel Car Co. I f;ndlay, OMo I 
ff11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111rn111111m1111F. r-a .. ~ .... ·-···-.... : ...... -.... ·~~if~f i~(f"l 
~ r ~ D!!.~,i!ll.!l~~il. WQ~. ®• :$. Ill. r;/J ~ 
;==- Electrical Machinery, Steam Turbines, Steam Enirines, I= 

Conden,era, Ga, and Oil Engines, Air Compreaaors, 
. ~ Air Brakes ~ 

~111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111F. 

-FO'S'TER:-·suPERHElTE-RS-l 
A nee111ity for turbine protection, engine cylinder economy and utilization of superheat for all its benefits !l 

POWER SPECIALTY COMPANY, tll BROADWAY, NEW YORK 
Boalon Philadelphia Plttahurgh Dt1troli Kaneae ~!tr Dallas «;:hlcagcr San Francisco London, Eng • 

.. ,,111111111111111t1111Ht1iHffllttllll"llllllltll"IIIIIIIIIIIIIIIIIUIIIIIUIIIIIIIIUlllllllllttl!!!nl!!ll!l!t!!l'l!~l!!!!\!!!!!!!!~!!!~!!!!!!'!!!!!!!!!!!!!!!!llll!~•• rr11111111111111m11111111111111111111~!!!!!!11lllt!'"lllllllllllllllllllllldlllllllllllllfllllllllllllllllllllllllllllllllllt!llllllllnlllllllllll~ , 
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~m1111111111111111111111111111111111111111111111111111111111111111111111m111111111111111111111111111111111111111111111111,m1111111111uumuuurmimm~ 

I ., _ __.__. i 

I 
I 
~ 
2 

I 
I 
~ 
g 

i 

OHMER 
FARE REGISTERS 

==_I They indicate and record the exact amount of each 
transf>ortation on 

We manufacture Indicating and Recording Fare Reg
isters, Receipt Issuing Taximeters, and Fare Boxes. 

OHMER FARE REGISTER CO. 

I~ Dayton, Ohio § 

•• !llllllllllllllllltllllllllllllllllU'fn!IIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIJllllllllllllllllllllinmmmnm111111111111111111111111111111111111111111111111111i 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111• ,1 

l C~t¥E;-LAND I 
FARE BOXES 

ARES ETTER 

Given the details of construction, 
and operation you at once realize 
its safety, simplicity, durability 
and flexibility. 

The Cleveland Fare Box Co. 
• Cleveland, Ohio 

Canadian Cleveland Fare Box Co., Ltd. 
Preston, Ontario 

'JIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIJIIIIIS 

;11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111,r. 

; 
i International 

===-

i=_I ~·:,:~ ~::;.~;;::.::;z:: 
service on street and city system. 
Complete line of registers, 

=-

1=_1 T~: ;::erna::::!:~~::~:~r _ 
15 South Throop Street, Chicaro, lllinoia 

~IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHlllllllllllllllll~ 
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S ECTION 
SED EQUIPMENT ®' NEW-BUSINESS OPPORTUNITIES 

ed. 4 . ... 11 a wor4, mlnlmUDI 
l1118rllon, paJable lo odnnee. 
t and all otbw d a., lllratlon•, 
d. a,lnl•- chars• U. ••• 

"""' a line an lnurtlon, 

POSITIONS VACANT 
SUPERINTENDENT of transportation 

wanted; must be good executive and dls
clpllnarlan and thoroughly fam!llar with 
handllng city traffic. P-655, Electric 
Railway Journal, 10th Ave. at 36th St., 
New York. 

WANTED: By a large special track work 
manufacturer In the East, a draftsman 
who has thorough knowledge of mathe
matics, particularly trigonometry and 
logarithms. P-658, Elec. Ry. Journal, 
Real Estate Trust Bldg., Phlla., Pa. 

POSITIONS WANTED 
ARMATURE winder, 10 years' electrical 

experience, 7 years on railway motors, 
single, 30 years, wll!ing to go anywhere. 
PW-652, Elec. Ry. Journal, Old Colony 
Bldg., Chicago, Ill. 

AS CLAIM. agent, or commerce attorney, 
age 38, married, Yale graduate in law, 
now employed, and have been for past 
five vears, with short line, Interstate road; 
spec°lally qualified in Federal and State 
laws pertaining to railways in practice 
before the I. C. C. and State Commissions. 
as well as In the adjustment of claims. 
PW-661, Electric Railway Journal, 10th 
Ave. at 36th St., New York. 

AS master mechanic or with chance for 
advancement ; experienced low- and high
voltage d.c. equipment, passenger and 
freight, city and Interurban ; expert on 
motor and controller repairs. PW-656, 
Electric Railway Journal, Old Colony 
Bldg,, Chicago, Ill 

AS supervisor of welding, bonding and 
grinding; four years' experience as 
travelling demonstrator of joint weld!n~. 
shop welding, bonding, etc; two years' 
experience In all-around welding on a 
small road; have practical knowledge of 
track construction and repair; can guar
antee supervision resulting In more effi
ciency, economy and a broader field of 
operat Ion for all apparatus. Aval!ab!e 
about May 15. PW-663, Electric Rall
way Journal, 1 0tb Ave. at 36th St., New I 
York. 

l!\TORlBTION: 

Bc.r ·'°t1mbN1 tn t"l.re or an>· or our omc~ 
couM IO word• addltlonal In undlsolayed ada. 

01.ceoUltC ot 1 O ~ tr ona payment is made tn 
adY"UICe for four eon&ecut.in ttisertlm, ot 
undl1pl17ed acu (not ln,Judln11 P1'0!>0<al•). 

POSITIONS WANTED 

GENERAL foreman, experienced on all 
branches of electric rallroadlng, on city, 
and Interurban cars, and locomotives, 
equipment. PW-665, Elec. Ry. Journal, 
Old Colony Bldg., Chicago, Ill. 

SUPERINTENDENT of transportation at 
present with large successful property 
that has been placed on sound basis 
iargely through efforts of advertiser, 
solicits correspondence with managers of 
city, suburban and interurban properties 
that require a capable progressive super
intendent; 19 years' experience "under 
high-grade executives on large properties ; 
quick to locate leaks' and correct same; 
fully competent to take over all details 
and build up an organization that would 
be a credit to any property. Successful 
In deal!ng with publ!c and labor in a 
manner that will get results ; wll! con
sider any good size property that re
quires extra efl'ort to get results. Best 
of references. Personal reasons for de
siring a change. PW-664, Electric Rall
way Journal, Leader-News Bldg., Cleve
land, Ohio, 

,v ANTI<;D 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' ex
perience In railway and power manu
facturing, installation, operating. Your 
proposition solicited. PW-651, Elec. Ry. 
Journal, Old Colony Bldg., Chicago, lll. 

,v ANTED: Position as roadmaster and s u
perintendent of overhead and mainte
nance ways ; practical man on special 
work, welding, bonding and street pav
ing. PW-667, Elec. Ry. Journal, Real 
Estate Trust Bldg., Pbl!a., Pa. 

,v ANTED: Position on small property 
where 21 years' experience In transporta
tion, mechanical and safety departments 
could be used to advantage. Capable of 
filling supervisory position In these de
partments combined. PW-666, Elec. Ry. 
Journal, Old Colony Bldg., Chicago, Ill. .. 

i'"'""'m1111111u11111111111111111111111111111u111111111111111111111111111111111:tn1111111111111111111111111111n1111111111111m1111111111111111111111u11111111111111111111111111n111111111111111111111r1111111111·5 

~ DESIGNERS AND DRAFTSMEN ~ 
~ The City of Phil ad elphia has adopted a program of transit development involv- ~ 

-
'=-=- ing the des ign and construction, at this time, of approximately 6¼ miles of 

four-track soubway, 8¼ miles of two-track subway, 3 miles of elevated road, 
and the necess?.ry equipment, and is in immediate need of a large 111umber of 
draftsmen, designers and designing engineers, qualified for this class of work 
a nd fa lling within the following classifications. Further requirements will be 
announced later. 

Position Ranoe in Compensation 
Aeelstant Englneers--Sqnad Bose (Design) ................•.... , . . . $3000-$3600 
Senior Draftemen-Structnral, Electrical and Architectural............ 2700- 3000 
Draft~men-Structural, Electrical and Architectu'ra.l. • . . . . . . . • . . . . . . . . 2100- 2500 
Draftsmen-Structural, Electrical and Architectural. . . . . . . . . . • • . . . . . . 1600- 2000 
Junior Draftsmen. . . . . . . . . . • . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . 1200- 1400 

Apply to the Department o f City Transit 
1211 Che&tnut Street, Philadelphia, Pa., for fur ther particulars. _ 

IIII IIIIHlllllllllllllttlllllllllHIIIIINIIIIIIIIII IIIIIIIIIIIIIIHIIIIIIIIHlllllllllllllllllllllllllllllllllllflllllllllllllllllllUIIIIIIIIIIIIIIIIIIIIUlllllllllllllltlllllllllllllllllllllllUIIIIIIIIIIIIIIUOIIIH"' 

Dl8PLAYEl>-RAT}] n:n I NCH: 
I to 3 inches ..•.....•••... lt,50 an J1tel1 
•l to 7 inches •••.•••..••.••• -1.30 atl tnch 
• m H ln,hM .... ,; ........ 4.10 an Inch 
Ratte tor lar11er •~cua. or 1nrl)' ral "'· • reout•t. 
J.n adentWino Uk"A Is mt-asured vertically OIi 

(In.ti coturnn. 3 ootumns-3.tl lnthtt--to a p:o:e. 

l!i.I J. 

BARGAIN 

13 Double End 
!Equipments 

General E 1 e c t r i c MK 
l\1ultiple Control. 

Transit Equipment Company 
Cars-Motors 

601 Fifth Avenue. New York 
i=.1IIIIIIIIIIINllllllllllllllllllllllllllllllltO•tlllllllllllllllNltlllllllllllllllllllllllltHIIIIIIIIIO""' 

1111111111111,11111111111111;~1;~;:;~llll;l;i~illllllllllllllllllllllllllll 

= EXCELLENT CONDITION 

ONE PORT ABLE 
SUB-ST A TION 

G. E. 250 kw. 
33,000, 60 cy. 
1,200 r.p.m. 

Now working on 
line, 650 D.C., 

Photographs, price and 
description on application. 

further 

Kansas City Kaw Valley & 
Wes tern Ry. Co. 

~ 511 New Jersey Ave .. Kansas City, Kaneae. 
=:..11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111,111111111' 

.)IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIO:£ 

i' 50-G. E. No_ir;:.;':tors, I 
5 SO-Controllers, K-28-B; K-12. ii 
~ 35-B-2 Compresso;-s. .. I 
~ ELECTRIC E QUJPIIIENT CO. i s Commonwealth Bld&'., Phlladel1>hla, Pa 5 
i,llllllllllltllllllllllllllllllllllllllllltlllllllHllAllllllllllllllllllllllllllllllllllllllllll'lllllll'lf. 

·=,,,i_:·"~i?J~~~i£:;;~:-:===i-: 
GRAND RAPIDS RAILWAY 00 .. 

42 Ionia Ave .. Grand Ravlds, Mich. 
;:..,_.IIIIHOIIHIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIINIIIIIIIIIIIIIIIIIINHUIIHIHII.., 
u n11111111111111111111111111111111111111111111111111111111111111111111111111111111111111u1111111111111t:! 

WANTED i i 
6-0ne Man, Single Truck s 

Safety Cars. ! 
Double End Operation. I 

W-068, Electric Railway Journal 
1670 Old Colony Bldg., Chicago. 111. ~ 

~llllfllllllllllllllllllllllllllllllllllllllllllllllllllllltlllllllllllllllllllllllllNlllllllllllllllllllj: 

rnm1111rm11111111111111111 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u11,:11111111111111111111111111111111111111q11111111111111111111111i 

l_:=_ "Opportunity" Advertising: j=-~=_-:· 

Think "SEARCHLIGHT'' First! = 
; OO~i 
~ ~ 
ftUllllllllllllllllllll'lllllllllllllllll llllll lllllllll:llllllllllll llllll ll:'"lllll lllllllllllllllllllllllllllllllllllllllllllllllllfllllllllllllllllllllllllllllllllllllllllllllllllllllllllfllllllllllllllllllllllllllllllllllllllllllltllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!lllflllllllllllll1111111111,11111l1t1t' 
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WHAT AND WHERE TO BUY 
Equipment, Apparatus and Supplies Used by the Electric Railway Industry with 

Names ' of Manufacturers end Distributors Advertising in this Issue 

Ad'fertlslng, Street Car 
Collier , I nc .. Barron G. 

Bn• Sent• Commutator Truing Uevlcrs 
General Electric Co. 

llrills, Itnrk 
Ingersoll-Uand Co. 

Nat'! Ry. Appliance Co. 
Nuttall Co .. R. D. 

A ir Uecel\'ers & Aftereoeler. 
Hale-Kilburn Co. 
H eywood-Wa k e field Co. llrllls, Trnck 

Ingersoll-R and Co. HuMhln,;s . Case llnr<l("ne,l an1l 
Commntaflors or Parts 

Cameron Elec'I Mfg, Co. 
General Electric Co . 

Amer. Steel & Wire Co. 
Elec. Service Sup, Co. 
Ingersoll -Rand Co. 

Tool Steel Gear & Pinion 
Co. 

Anchors, Ouy 
Elec. Ser vice Supplies Co . 
Ohio Br ass Co. 
Westinghouse E. & M. Co. 

A rmnture Shop Tools 
Elec. Ser vice Supplies Co. 

Autom11tl e Return S wltrh 
St onds 

Ram at>o Ajax Corp 
A ulomatic Safety Swl: r:, 

StnmlR 
Ramapo Ajax Corp. 

Ax les 
Bem is Car T ruck Co . 
Beth lehem Steel Co . 
Bri ll Co .. The J. G. 
Johnson & Co .. J. R. 
St . Louis Car Co . 

Axl es, Steel 
Carnegie Steel Co . 

lla bbltt ~l etul 
Ajax Met al Co . 

ll11dges and Button• 
E lec. Ser vice Supplies Cn 
lot- ReglJ!lcr Co .. The 

Uenrln,:s tt od neurln,: :\Jetn •"' 
Ajax M'e t a l Co. 
Bem is Ca r T ruck Co . 
General Electric Co . 
Gilbert & Snns B. F. Co .. A . 
More-Jones Br ass & Me t a l 

Co. 
St. Loul9 Car Co. 
Westinghouse E. & M . Co. 

Hearings, Center and Roller 
Side 

Baldwin Locomotive Wor:,s 
Stucki Co. , A. 

Belle a nd Gnnglj 
Brlll Co ., The J. r: . 
Con solida ted Car H cat 'g Co. 
E lec. Servi co Su pplies Co. 
St . Louis Car Co. 

nollns 
Babcock & Wilcox Co. 

Bend T est er, 
Amer . Steel & Wir e Co. 
Elec. Ser v ice Su pplies Co. 

llondlng Apparatus 
Amer. Steel & Wire Co. · 
E lectri r. R ailway Impt. Co. 
Elec. Service Supplies Co . 
Ohio Br ass Co. 
R a ilwa y Track-work Co. 

Bonds, Rall 
Amer. Steel & Wire Ca. 
Electric R ailwa y Im pt , Co. 
E'lec. Service Supplies Co. 
Gener al E lectric Ca. 
Ohio Br ass Ca . 
R ai lway Track-work Co . 
Westin ghou se E. & llf . Co. 

nook Publishers 
lllcGraw-Hlll Book Co. 

llraekete a ml Cross Arms 
(See alse Poles, Ties, 
J•osts, etc .. ) 

American Bridge Co. 
Bates E xpa n ded Steel Truss 

Co. 
Electric R y, E Quipmc:i t Co. 
E lec. Service Su p plies Co. 
Hubb ard & Co. 
Ohio Bra ss Co. 

Brake AdJn•ler• 
N a tion a l Ry. A pplia nce Cn 
Westinghouse Tr . Br. Co. 

llrnke Shoes 
Amer. Br. Shoe & F dy, Co. 
Barbour-Stock well c a·. 
Bemis Car Tru ck Co. 
Drill Co .. T he ,J. G. 
St . Louis Car Co. 

1'1nn,;anest' 
Bemis Car Trur k Co. 
Brill Co .. The J . G. 
St. Lou is Ca r Co. 

Clthlo'ff (See \\'Ires and 
Cables) 

Cnmbrlc T11pes, \."eJlow nn:l 
lllurk \'nrnished 

Irvington Varolsh & Ins . Co . 
Mica Insulator Co. 

Carbon Orn•h•s (See BrJ\1sl1es , 
Carbon) 

Car Panel Snl•IY Switches 
Consolidated Car Heat 'g Co 
Westingh ouse E. & M'. Co 

Cars, Domp 
Differentia l Steel Car Co. 
St . Louis Ca r Co . 

Car Lighting Flxtnrt'8 
Elec. Service Supplies Co. 

Cnr Panel Safety Swll•h•• 
Consolidated Car Heat',: Co . 
Westingh ouse E. & 111 . Co . 

Ca rs , Paseen,:er. Freh:ht, F .... ,:. 
prrss, Ptc . 

Amer . Ca r Co. 
Brill Co ., The J . G. 
l{uhlma n Car Co .. G. C. 
McGuire-Cum m ings Mfg , Co. 
N ational R y, Appliance Co 
St . Louis Ca r Co . 
Wason Mfg, Co . 

Curs, Ga• Rall 
St. Louis Car Co. 

Cars, S elt-l'ropelled 
Gener a l Electric Co. 

Car Wheels, Rolled Steel 
Bethle he m Steel Co. 

Custln~•• Brass, Compe•ltion 
or Copper 

A jax Met a l Co . 
Anderson Mfg, Co., A. & 

J. M. 
lll ore-J ones Br ass & Metal 

Co. 
Castings, Gray Iron Rnd Slee! 

Bemis Car Truck Co. 
St . Louie Co.r Co. 

Cnsllngs , ~JullMlble anti Bras , 
Amer , Br. Shoe & FdY. Co . 
Bemi s Car Truck Co. 
St . Louis Ca r Co. 

Catchers and Uetrie,·ers. 
Trolley 

Elec. Service Supplies Ca. 
Ohio Br oss Ca . 
W ood Co. , Chas. N. 

Cntenary Construction 
Archbold-Brady Co. 

Chnng-e furriers 
Cleveland F a re Box Co. 

Cirruit•llreakt'rs 
Gener a l E .ectr ic Co . 
Westingh ou se E . & 111 . Co. 

Clum11s and {'onnector~ for 
Wire• anti Cubie• 

A nderson Mf g. Co ., A. & 
J . l\f. 

Elec. R Y, E'quipment Co. 
E lec. S'Crv lce Supplies Co. 
Gener a l Elect r ic Co . 
Hubbar d & Co. 

Mica In sulator Co. 
Westinghouse E . & M. Co 

Cnmpressors, Air 
Genera l Electric Co. 
Ingersoll-Rand Co . 
Westin ghouse Tr, Br. Co 

Compressors. A Ir Porta hie 
Ingersoll-Rand Co. 

Contlrneers 
Allis-Chalmers l\lfg. Co. 
Gener al E'lectrlc Co. 
Ingersoll-R and Co. 
Westinghouse E. & M. Ca. 

CondenRer Papers 
Irvington Varnish & Ins . Co. 

Connt><'tors, Solderless 
Westinghouse E. & M'. Co. 

Conne<"tors. Trnller Car 
Consolidated Car Heat'g Co . 
Elec. Service Supplies Co. 
Ohio Br ass Co. 

ControllPn. or rarh, 
General Electric Co. 
Westinghouse E . & 111. Co. 

Controller Rr,:ulators 
Elec. Service Suppllcs Co. 

Controlling Sy,lrms 
General Electric Co. 
Westing-house E . & M. Co. 

Con,·ertrrs, Rotary 
Allis-Chalmers Mfg, Co. 
General Electric Co. 
Westinghouse E. & M. Co. 

Cen,·eylag and Ilolstlng l\la
chinery 

Columbia 111. W. & M. I. Ca 
Copper 'Wire 

Anaconda Copper Mining Co. 
Cord, Bell, Trolley, Register 

Brill Co., The J. G. 
Elec. Service Supplies Co. 
Internat'l Regist er Co .. Thr 
Roebling 's Sons Co .. J . A 
St. Louis Ca r Co. 
Samson Corda r o Works 
Silver Lake Co. 

Oord Conntttare i,nd Coupler• 
Elec. Service Suppli es Co. 
Samson Cordage Works 
Wood Co .. Chas. N. 

Cuuplns. CAr 
Drill Co ., The J . G. 
Ohio Brass Co. 
St. Louis Car Co. 
Westinghouse Tr . Dr. Ca . 

Cranes 
Allis-Chalmers lllfi?. Co. 
Universal Cr a ne Co . 

Crnnes, Gns or Elf'ctrJc 
Universal Cra ne Ca . 

Cranes, Locomoth·t'. Motor 
Truck & l'ortahle 

Universa l Cra ne Co . 
l'rosH .Arms (:o;ee Brnekf'h,) 
Crossin£" 1Fuuntlations 

International Stee l Ti e Co 
Crossing-s 

Ram a po Ajax Corp . 
Crossin):' Si~nals (See Sis:• 

nals, Crossin,:) 

Ohio Br ass Ca. 
Westi nghouse E . & M. Co. 

Crus•lng, Frug & Switch 
R amapo Ajax Carp, 
Wharton, Jr .. & Co., Wm. 

Ohio Brass Co . 
UryrrR. 8r111d 

E'lec. Service Supplies Co. 
1;;.l\rs 

Anderson ll!lg, Co., A . & 
J.M. 

Ohio Brass Co. 
m•ctrlcnl \\'Ires nntl Cables 

Amer. Elcclrlcal Works 
Rocbling 's Sons & Co .. J. A. 

F.ledrlc Grinders 
Railway Track-work Co. 
Rail Weldini: & Bonding Co. 

Elrdrodes. Carbon 
Railway Track-work Co. 

EIPctrotles. Steel 
Railway Track-work Co. 

Ennmt"ls 
Beckwith-Chandler Co . 

l~nglneers, Consultlo,:-. C-011• 
tructlng and Op,r~tln,: 

Allison & Co., J. 9, 
Arehbold-BrndY Co. 
Arnold Co .. The 
Beeler, John A . 
Bibbins, J. Rowl and 
Buchanan & Laying Corp. 
Day & Zimmermann, Inc. 
Drum & Co., A. L. 
Ford, Bacon & Davis 
Hemphill & Wells 
Holst, Enitelhardt W. 
Jackson, Walter 
Kelly Cooke & Co . 
Ong, Joe R. 
Richey, Albert S. 
Sanderson & Porter 
Stevens & Wood, Inc. 
Stone & Webster 
White Eog, Corp., The J. G 
Wortham, Edwin 

Engines, GRs, Oil or f.team 
Allis-Chalmers Mfg. Co. 
Ingersoll-Rend Co . 
Westinghouse E & 111 . Co . 

t"are lloxes 
Cleveland Fare Box Co. 
John son Fare Bax Co. 
Nat'! Ry. Appliance Co . 

}\:onces, \\'o,·en ,vire und 
t·ence Posts 

Amer. Steel & Wire Co . . 
Ff'nders nnd '\\'h~I fiuarcls 

Brill Ca., The J. G. 

I 
Consolidated Car ~•en<lrr Co. 
Elec. Service Supplies Ca. 
St. Louis Car Co. 

I Star Brass Works 
1 Fibre Rod ,J,"ibr" Tnbh•i: 
1 Westinghouse E. & M . Co. 
'1 t"leld Coils (S<>e Coils) 

t'langeway Guards, s1 .... 1 
• Godwin Co .• Inc .. W. S. 

Generating Sets, Gns-Electrlc 
General Electric Co. 

Gtnerotors 
Allis-Chalmers Mfg. Ca. 
General Electric Co . 
Westlnghnuse E . & lll. Ca. 

Girder Rails 
Bethlehem Steel Co. 
Lorain Steel Co. 

Gong (S,e Bell• and Goni:•l 
Graphite 

Morganite Brush Co .. Inc. 
Greases (See l,ubrlrants) 
Grinders nm! Grlml. Snppll•• 

Metal & Thermit Corp, 
Railway Track-work Co. 

Grinders, Portable 
Buda Company 
Railway Track-work Co. 

Grinders, Portable Eleclrlc 
Railway Track-work Co. 

Orintllng lllocks and 'Wheel• 
Railway Track-work Co. 

Guard Rail Clamps 
Ramapo Ajax Corp. 

Guard Ralls, Tre RRII & 
l\lan,:aoe-se 

Ramapo Ajax Corp. 
Gunrds, Catlle 

American Bridge Co. 
Guards. Trolley 

Elec. Service Sup, Co. 
Ohio Brass Ca. 

Hammers. Pnenmntic 
Ingersoll-Rand Co. 

Harps, Trelley 
Anderson Mfg, Ca., A. & 
J.M. 

Elec. Service Supplies Co. 
More-Jones Braes & Metal 
Co. 

Nullall Co .. E. D. 
Star Brass Works 
Thornton Trolley Wheel Co. 

lleadliithts 
Elec. Ser<lce Supplies Co. 
General Electric Co. 
Ohio Brass Co. 
St. Louis Car Co. 

llraters, Cor ( Elerlrlc) 
Consolidated Car Heat'g Co. 
Gold Car Heat. & Light . Co. 
Nat'! Ry. Appliance Co., P. 
Smith Healer Co .. Peter 

11,ater•. CRr, llot Air nnd 
Water 

Elec. Service Sup. Ca. 
Smith Heater Co., P eter 

llrlmels-\\'eldlng 
Railway Tr8Pk-work Co. 

Hoists, Pertable 
Ingersall-Raod Ca. 

llydronlir ~Jachlnery 
Allis-Chalmers l\l'lg. Co. 

JndlcRling Siitnal• 
Oskel Equipment Co . 

lmdrnments. l\leasurln,:. I 
} .. laxlinum Jn~ulutlnn 

Nat"! Ry. Appliance Co. 
l'loodlights 

Elec. Service Supplies Co . 
, .-rugs & Crossing•, Trt' Rail 

Bethlehem Sterl Ca. 

Testing and Recerdlng 
Elec. Service Sup. Co. 
Gcoeral Electric Ca. 
Westinghouse E. & lll. Co. · 

Insulntlng Cloth, Paper arul Ra mapo AJax Corp, 
Froits, Tra•k (See Tn,ck 

\\'ork) 
} .. rogs, Trolley 

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

Ohio Brass Co. 

Tape 
General Electric Co. 
Irvington Varnish & Ins. Co. 
Mica Insulator Co. 
Mitchel-Rand Mfg. Co. 
Okonite Co. 

ClrnnPrH nnd ~crapers. Trm•k 
(See also !Snow•Ptowa. 

:Swrc1>ers and Brooms) 
Brill Co .. The J. G. 

Crossing 1\11111,:s.nPMe 
Bethlehe m Steel Co. 
Ral]lapa AJ ox Corp. 

Crossing•, Trnrk (See Track, Fonnel fnstings 
Wharton. Jr .. Inc .• & Co .. 

Stand. Underground Cable 
Co. 

St . Louis Car Co. 
Clusters ond Sockets 

General Electric Ca. 
Cunl and A•h Handling (Sl't! 

S11edal Work) 
Cr'Os!-liin,:s. 'l'rollry 
Anderson MIi?. Co .. A.&J. M . 
Ohio BraBs Co. 

Wm. Westinghouse E. & M. Co. 
Insulating Silk 

Hra kes. Brake Ss stenu1 n1ul Connylng and lloistlni: 
l\lachlnery) 

("urtnins and Curtnin Flxtu.1·•• 
Brill Co.. The J . G. 
Elec. Servlre S upplies Co. 
lll'orton 111 IK, Co . 

Fusf's nnd t·nse UoxeK 
Consolidated Car Heat'g Co. 
General Electric Co. 
WestinghouB<' E. & M. Ca. 

,Fuses. UeflllRhic 
General Electric Co. 

Irvington Varnish & Ins. Cr. . 
IJIRUl&ting Yarnlshl"S 
Irvington Varnish & Ins. Cc 

Insulation (S.-e Riso Paints ) 
Hrnke Pnrts 

Allis-Ch a lmers l\lfg. Co. 
Bemis Car Truck Co 
Brill Co .. T he J . G . . 
Gener a l Electric Ca. 
Nation al Brak e Co. 
S t . Louis Car Co,. 
Westinghouse Tr. Br. Co . 

Hrnshes. Carbon 
Gener al E lect.-ic Co. 
J eandr an, W . J . 
Le Carbone Ca . 
Morganite Bru sh Co .. lac. 
Westingh ouse E. & M . Co . 

Urush es, '\\'ire. Pornnmtlc 
Ingersoll -Rand Co . 

Urosh lhllder• 
Anderson l\llg. Co. , A. & 
J. M. 

Bu ses, Motor 
Brill Co .. '.l'he J. G. 
St . Louis Ca r Co . 

Coll llandlng nnd \\'Jntlio,: 
l\lMhines 

Elec. Serv ice Supplies Co. 
CoUs, Armature and Field 

Genersl Electric Co. 
Westinghouse E. & M. Co. 

Coil s , Choke and Kicking 
Elec, Service Supplies Co. 
Geo er al Electric Co. 
Westinghouse E. & 111. Co. 

Caln Counting l\lachlnes 
Cl eveland Fare Box Ca. 
I nt ern'] Register Co. 
Johnson Fare Box Co. 

Coln Sorllng J\Iochlnes 
Cle'l'el aod Fare Box Co. 

Coln Wrappero 
Cleveland Fare Box Ca. 

Commutator Slotlers 
Elec. Service Supplies Co. 
Gene ra l Electric Co. 
'Yest lnghouse E . & lll. Co. 

S-t. Louis Ca r Ca, 
l>l"nler's l\lachh1.-r.r 

Elec. Equipment Co. 
Transit Eaufp. Co. 

JJerallin~ Ue,·lct•s (See nlso 
Track Work) 

Wharton, Jr .. &. Co .. Wm. 
Derailing Switch••• Tee Rnil 

Ramapo Ajax Corp, 
De toot Ive Serl· l,e 

Wish-Service, P . Edward 
Hoors &: ]Joor Plxtures 

Hale-Kilburn Co. 
St. Louis Car Co. 

Do•or 011erKti11i: JJcvJ("ee 
Brill Co .. The J. G. 
Cansoli<IRled Ca r Heat'g Co 
Gener a l Electric Ca. 
N a t'l Pneumatic Co .. Inc. 

llnora, t"altllni: \'estlbule 
N a t'I Pneumatic Co., Inc. 

GaRkets 
Power Speeialt.v Co . 
Westinghouse Tr. Br. Co. 

Gns•Ele.-tric CnrM 
General Electric Ca . 

Gas Producers 
Westinghouse E . & M. Ca. 

Ont••• Car 
Brill Co .. The J . G. 
St. Louis Ca r Co . 

Grar manks 
Bethlehem Steel Co. 

Gear Cases 
Chilllngworth Mfg, Co. 
Elcc. s.-rvice Supplies Co. 
Westinghouse E . & 111, Co. 

GNtrs nnd PlnlonR 
Bemis Car Truck Co. 
Bethleh em Steel Co . 
Elec. Service Supplies Co . 
General Electric Co. 

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

Electric Ry. EQuipment Co . 
Electric Service Sup. Co. 
General Electric Co. 
Irvln1<ton Varnish & Ins. Cn 

l\lica Insulator Ca. 
lllitchel-Rand l\lfg. Co. 
Okonite Co. 
Westinghouse E. & M . Co. 

In,-.ulatlon Slot 
Irvington Varnish & Ins. eo. 

Insulators (See also Line 
Material) 

Aderson, M'. Co .. A. & 
J.M. 

Elec. Ry. Equipment Co. 
Elec. Service Supplies Co. 

General Electric Co. 
Irvington Varnish & Ins. Co. 
Ohio Brass Co 
Westinghouse E & M. Co 
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I Waterproofed Trolley Cord I 
i ! 
= 11!111"'"-ll!!ll!!llflPl'"!!:IIPl = 
= = I iilllilliWliil!Wlilllli!liilYi I 
i = = la the finest cord that science and 111:ill can produce. = 
I Its w;;;~n~~~~~~~Ea;A~;;;;;;~~N ORDER I 
'=~ SIL VER LAKE '=== ~ If you are not familiar with the quality you will be 
i 1urprised at its ENDURANCE and ECONOMY. § 

~ Sold by Net Weillhta and Foll L•1llltha ~ 

i M~!~I1! ~!~ll~~~~~!,d.. i 
= Newtonville, MaHachusetts = 
lmn111111111111111111111111111111111111111m11JH1t111111111111111111111111111m11111111111111111111ru11111111111111111m1111111111111111111111n1111mnnJ 
:.i1m11m11111111111111111111111111111111111111111m11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m111111111111111111~ 

'==-= He e;g;,:~ :.:~:. than !=== 

Mr. Bickle. Chief Motor Inspector of the 
Louisvllle Railway Company, says : " All 
of the Thornton Side Bearing-a we have 
tried out ue still In UBe and In fine 
condition. Some of them have made 
close to 50,000 miles and It looks like 
they might make more than double that 
mileage before we have finished the 
teet." 

Did You ever hear of such service? Get 
the facts about this noiseless. vibr ation• 
less, perfectly balanced and longer last• 
ing trolley device. 

' Thornton Trolley Wheel Co. 
Jnoorpornted 

Ashland, Kentucky 

,1111111111111111111111 111111 11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111?. 

;1111111;;:u::;11~~;~;;11;:~;111;~;:;;•~11;=;::11;;•:11;;~•;~•~;:111 
i ! 
i No. ~ 
§ ; 

! 478Ei 
i GOLD CAR HEATING & LICHTINC CO .• BROOKLYN. N. Y ~ 
l"Jllllllllllllllllllllllllllllllltllllllltllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll:llllllllllllllllllllti 

fHIDHUIIIIIIHfllllutlllltllUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIJIIIIIIIUIIIIJllllllllllllllllllllllllllllllllllllllllllllllllllllllntmnm~ 

I ~IUUUJIUI Car Heating and Ventilation I 
= 3ml are two of the winter problem.a tha\ you mus\ s i = l!ettle wttbont delay. We can Bhow you bow s i _ to take care of both. with one eciui11111ent. s 
I = i Now is tbe time to get your can read:, for = = next winter. Write for de&alh. 5 

- I 

I §Ii · The Peter Smith Heater Company i 
~Jumltnl\C::: 6209 Hami~ton Ava., Detroit, Mich. I 

_., __ ., .......... NN .. IAlttllllnNtlllflllllllllllllfllllfllllHIIIIIHIHIIIIIIIIIIIIHIIIIIHIIHIIIIIIIIIIIIIHlllllllllllllllllltnllllllllttlllnntu1111i: 

Brake Shoes 
A.E.R.A. Standards 

Diamond "S" Steel Back is the Best Type 

Standard 
Patterns 

I for i 
i 
5 

SAFETY -~~i 

i D-07 fo~N~ro~ Tmd, l 
= D-87 for Wide Treads iii 

I American Brake Shoe and Foundry Co. I 
I 30 Church Street, New York I I 332 So. Michlsan Ave., Chicaso Chattanoo1a, Te-. I 
:.numu111111111 11111 11111111111111111111111111111111111111111111n111111;nmm111u1111uNu11111111111111111111111111111111anunnm11umnn1111111! r-... u ...... ;-...... ~ ...... - . ... - .... - ·-·-.. -·-.. --.. -·-.. ·1 
. I 

~IIITIIIIIIIIIIIIIIIIIIIIIIUlllllll!lllllllllllllllllllll l llllll&:I II IIIIIWII IIIII IIIIITIIIIIIIIIIIIIII IIIIIIIIIUIIIIIIIIIII IIIIIIIIIIIIIIIIIIII IIIIIIIIIJIIIIIU: 

l!IIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIII' • .:: 

~ IN THE REP AIR SHOPS ~ I Th;:; :;:,:::: :::~ I 
I ~AX i I CAR BRASSES I 
= T he can that are equipped with Ajax Braues keep = 

-
;_! Th:n~:;;:;e~;i ~:~;:ny '=iii 

E.etabli•hed 1880 = = a Philadelphia, Pa. iii = NEW YORK CHICAGO BOSTON CLEVELAND ~ 
~IIUIIIIIIIIIHIIWIIIIJJJUIIIIIIIIIIIIIHIIUIIUIIIIIIIIIIIIIUlllll l llllllllllllllfllltllllflllllllllllllflllllllflltltlllllllllllJIHlllltlflffHlftllfflfllt 
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1nHuiator Pine 
Elec. Service Supplies Co. 
Hubbard & Co. 

lnsulnlore, IJl,:h Voltn,:e 
Lapp Insulator Co .. Inc. 

.Jacks (See also Cranes, 
Hoi sts 11nd Lifts) 

Buda Company 
Elec. Service Supplies Co. 

,Joints, Rall (See Rall .Joint•) 
Journal RoxeK 

Bemis Car Truck Co. 
Brill Co .. J. G. 
SI. Louis Car Co. 

Jnndlon Doxes 
Sid. Underground Cable Cu. 

Lamps. Guards and Flxturl"H 
Anderson M. Co .• A. & 
J.M. 

Elec. Servico Sup. Co. 
General Electric Co. 
Westinghouse E. & M. Co. 

Lamps. Arc 8; Incandescent 
(See also lleadllghts) 

Genera.I Electric Co. 
Westinghouse E. & M. Co. 

Lamps, Sll{llal and lllarker 
Nlcbole-Llntern Co. 

Lanterns, Classlfkntlon 
Nlchols-Llntem Co. 

Llghtnln,: Protection 
Elec. Service Sup. Co. 
Genera.I Electric Co. 
Ohio Bra.as Co. 
Shaw, Henry M. 
Westinghouse E. & M. Co. 

Line lllaterlal 1See al!fO 
Bracket.. I osulators, 
'Wires, etc.) 

Anderson. M. Co •• A. & 
J.M. 

Archbold-Brady Co. 
Columbia. M. W. & 111'. I. Co. 
Electric Ry Equipment Co. 
Elec. Ssrvice Sup. Co. 
Hubbard & Co. 
More-Jones Brass & Metal 
Co. 

Ohio Brass Co. 
Wsstlughouse E. & M. Co. 

Locking Spring &xes 
Wharton, Jr., & Co .• Wm. 

Locomotives, Elertrlc 
Baldwin Locomotive, Wks. 
General Electric Co 
McGuir.,.Cummlug-s

0

Mfg. Co. 
St. Louis Car Co. 
Westinghouse E. & M. Co. 

Lubrlcatlnr; Enir!neers 
Galena Signal OIi Co. 
Universal Lubricating Co. 

Lubricants, Oil and Grease 
Ga)ena-Signal Oil co. 
Uruversal Lubricating Co. 

lllachlnery, Insulating 
Amer. Insulating Mach. Co. 

Manganese Steel Castln,:s 
Wharton, Jr,. & Co., Wm. 

llfan,:anl'l!e Slet>I Guard Ralls 
Ramapo Ajax Corp. 

llfaor;aoese St.,el Switches 
Frer;s & Crossl n,:-s • 

Bethlehem Steel Co. 
Ramapo Ala.-.: Corp. 

lllanganese Steel, SPt'dal 
Trotk Work 

Bethlehem Steel Co 
Wharton. Jr .• & co· Wm 

:r::rs (See lostruiii<'nts)· 

Mica Insulator Co 
\Johllng, Metal . 

Allis-Chalmers Mfg Co 
Alotor Buses (See Uuses . 

Alotor) • 
llfutore, Elertrlc 

Westinghouse E & 111 Co 
Motors nod Gene~ator Srts . 

General Electric Co 
Motormen's St-ats · 

Allle•Cha.Imcrs lll'rg Co 
Brill Co .• J. G. . . 
Elec. Service Sup co 
Hale•Kilburo Co.· · 
Heywood-Wakefield Co 
SI. Louis Car Co. . 
WoOd Co .• Chas N 

Nots and Bolts · · 
Barbour-Stockwell Co. 
Bethlehem Steel Co. 
Bemis Car Truck Co. 
Hubbard & Co. 

Oils (See Lohrlcants) 
Omnibuses ( Se-e noses, 

Motor) 
Oxy•Acetylene (Se-e Cuttin,:
P~l~8;.atos Oxy,Acet,·lene) 

Power Spsclally Co. 
Paints and Varnlsbes 

(Insulating) · 
Mica Insulator Co 
Mltchel-Raod Mfg. Co. 

Paints & Vunlsbes (Pre, 
servatlvee) 

Beckwllh•Chandler Co 
Paints and Varnishes !or 

Woodwork 
Beckwilh-Cbandler Co. 
National Ry. Appliance Co. 

Pavement nreakers 
Jngersoll-Rand Co. 

ELECTRIC RAILWAY JOTJRNAL 

, l'a,·lni: Guard•. Steel 
GOdwin Co. Inc., W. S. 

Pal·in,r .Material 
Amer. Br. Shoe & Fdy. Co. 

l'lrkupe, Trolley 1\"lre 
Elec. Service Supplies Co. 
Ohio Brass Co. · 

!'Inion Pullers 
Elec. Service Supplies Co. 
General Electric Co. 
Wood Co., Chas. N. 

Pinions (See Gears) 
Pins, Case Hardened, Wood 

and Iron 
Bemis Car Truck Co. 
Elec. Service SUP. Co 
Ohio Brass Co. · 
Westinghouse Tr. Brake Co. 

l'lpe Flltlngs 
Power Specialty Co. 
Westinghouse Tr. Brake Co. 

Planers (See lllachlne Tools) 
l'lates tor Te-e R&U Switches 

Ramapo Ajax Corp. 
l'llers, Rubber Insulated 

Elec. Service Sup. Co. 
Pneumalie Tools 

Ingersoll-Rand Co. 
Pole Line Hardware 

Bethlehem Steel Co. 
Ohio Brass Co. 

Poles, llleta.l Street 
Bales Expanded Steel Truss 

Co. 
Elec. Ry. Equipment Co. 
Hubbard & Co. 

Pele Reinforcing 
Hubbard & Co. 

, Ptoles & Ties Treated 

I Baker Wood Preserving Co. 
Bell Lumber Co. 

, International Creoeollog & I Cooslruclion Co. 
, National Pole Co. 

Poles, Ties, Posts, Plllnr; & 
Lumber 

Baker Wood Preserving Co. 
Bell Lumber Co. 
International Creosoting & 

Construction Co. 
National Pole Co. 

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

Elec. Service SU'J)plles Co. 
Nuttall Co., R. D. 

Poles, Tubular Stet>! 
Elec. Ry. Equipment Co. 
Elec. Service Sup. Co. 

Porrelaln, Sperlol High 
Voltage 

Lapp Insulator Co .. Inc. 
Potheads 

Okonite Co. 
Power Stn-1n,: De,·lcl"s 

National Ry. Appliance Co. 
Prrssure Rf'gulo.tors 
General Electric Co. 
Westinghouse E. & M. Co. 

I)umps 
Allis-Chalmers llffg. Co. 
Ingersoll-Rand Co. 

l'umps, \'acuum 
Ingersoll-Rand Co. 

PuncheH, Ticket 
Bonney-Vebslage Tool Co. 
Intern'! Register Co., The 
Wood Co., Chas. N. 

R1>il Brates & }'astenlnr;s 
Ramapo AJax Corp. 

~:: ~~\~f:"s (See Grinder.) 
Carnegie Steel Co. 
Rail Joint Co., The 

Rall .Jolnt,.._Welded 
Lorain Steel Co. 
Metal & Tbermil Corp. 

Ralls, Steel 
Bethlehem Steel Co. 
Carnegie Steel Co. 

Ra.Ilway Pa,·log Guards, Steel 
GOdwfn Co .. Inc., W. S. 

Railway Safely Switches 
Consofldaled Car Heal. Co. 
Westinghouse E. & M. Co. 

R,.11 'Welding 
Metal & Thermlt· Corp. • 
Rallway Track-work Co. 

Rattan 
Brill Co., Tbs J. G. 
Elec. Service Supplies Co. 
Hale•Kllbum Co. 
Heywood•Waltefield Co. 
McGulre..(,u.mm.ing's il\lfg. Co 
SI. Louis Car Co. 

R<-r;lst ers and Fittlnn 
Brlll Co .• The J. G. 
Elec. Service Supplies Co. 
Intern') Reg-later Co .• The 
Rooke Automatic Register 

Co. 
St. Louis -Car Co. 

Relntorc .. ment, Conrrete 
Amer. Steel & Wire Co. 

Rl'ptdr Shop Appllanres (S,.e 
al!IO Ooll na.ndlng and 
Wind.In,: Machines) 

Elec. Service Supplies Co. 

Slel>S, Car 
Morton Mfg. Co. 

Rl'palr Work (S•e also Coll•) 
Gi!neral Electric Co. 
Westinghouse E. & M. Co. 

Replact'rs, Car 
Elec. Servke Sup. Co. 

~slstsnre,s 

Stokers, lllechanlcal 
Babcock & Wilcox Co. 
Westinghouse E. & M. Co. 

Step Sli:oals 
Consolidated Car Heal. Co. Oskel Equipment Co. 

Rt'slstanre, 1\'lre and Tube 
General Electric Co. 
Westinghouse E. & M . Co. 

Stora,:e Jlottrrlcs (See lint• 
terles, Storar;e) 

Strain, In,mlators 
Retrle,·ers, Trolley (See 

Catchers and Retrievers,• 
Trolley) 

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

Ohio Brass Co. 
Strand 

Roebllng's Sons Co .• J. A. 
Rheostats 

General Electric Co. 
Mica Insulator Co. 
Westinghouse E. & M. Co. 

~nperheaters . 
Babcock & Wilcox Co. 
Power Specialty Co. • Sanders, Track 

Brill Co, The J. G. Sweepers, Snow (See Snuw 
Elec. Service Supplies Co. Plows, Sweepers and 
Nlchols-Llnlern Co. llrooms) 
Ohio Brass Co. Switch Stnnd• & Flxtores 
St. Louis Car Co. Ramapo AJax Corp. · 

Sash Flxlur,.., Cftl' Switches, Selector 
Brill Co. The J. G. Ntcbols•Llnteru Co. 
St. Louis Car Co. Switches, Tee Rull 

SRsh, )letel, Car Window Ramapo Ajax Corp. 
Hale•Kllbum Co. Switches. Tr&,•k (See Track 

Strapers, Track (See Clean- 1 Special Work) 
ers and Scrapers, Track) Switches and Switchboards 

Screw Drf-rers, Robber Allfs·Cbalmers Mfg Co. 
Insulaled Anderson Mfg. Co., A. & 

Elec. Service Sup. Co. J. M. 
Seats. nus 

Hale•Kllburn Co. 
Heywood-Wakefield Co. 
St. Louis Car Co. 

Seats, Car (See alsu R&tlan l 
Brill Co .• The J. G. 
Hale-Kilburn Co. 
Heywood-Wakefield Co. 
St. Louis Car Co. 

Sratlng Materials 
Brill Co., J. G. 
Heywood-Wakefield Co. 
SI. Louis Car Co. 

Elec. Service Supplies Co. 
General Electric Co. 
Westlngbouae E. & M. Co. 

Tnmoers, Tie 
Ingersoll-Rand Co. 

1 Railway Track-work Co. 
'fa11es nnd Cloths (Se-e Insu• 

latlng Ch>th, P&per aod 
Tape) 

·ree Rell ·speclnl Track Work 
Bethlehem Steel Co 
Ramapo AJax Corp. 

t Telephones and Parts 
s,cood llnnd Eqolpm•nt j Elec. Service Supplies Co. 

Electric Equipment Co. 

1 

Termlonls, Cnble 
Transit Equip. Co. Std. Underground Cable Co. 

Shade,i, Yestlbule I Tefftin,: Instruments (See In• 
Brill Co., The J. 0. I struments, Ueclrlcal Mells• 

Sho,·eis urln,:-, Teslin,:, etc.) 
Allis-Chalmers Mfg. Co. Thermostats 
Brtll Co., The J. G. Consolidated Car Heat. Co. 
Hubbard & Co. Gold Car Heating & Light· 

Side fleorln,:-s (See Hearin,:-, ing Co. 
Center end Side) Railway Utility Co. 

Slrnals, Car Slftl'tlng Smith Heater Co .• Peter 
Consolidated Car Heat. Co. 'J'lrket Choppers & D•stroyers 
Elec. Service Sup. Co. I Elec. Service Supplies Co. 
Nat'I Pneumatic Co .. Inc. ' Tt:iJ1~~Jg:;1R.R. Tie Co. 

Signals, lndlcatin,:- Ties and Tie Rods. Steel 
Nicbols-Linlern Co. Barbour-Sto~kwell Co. 
Oskel Equipment Co. Carnegie St<'el Co 

Sh::nal Systems, Bletk International Steel Tie Co. 
Elec. Service Sup. Co. Ties, W~ Cro•• (See Pol.,., 
Nacbod Signal Co .. Inc Ties, Posts, etr.) 
U. S. Elec. Signal Co. j Ton~e Swltrhes 

S~~~ S~~i~n~~a~i1J:iway ' T:.,~aJ}!~i Jr., & Co., Wm. 
Crossin,: I Bethlehem Steel Co. 

Nachod Signal Co .• Inc. Tools, Trark & Mlscell&neou• 
U. S. Elec. Signal Co. I Amer. Steel & Wire Co. 

Slark AdJoalt're (See llrukt• Elec. Service Supplies Co. 

;;1:!tJ~:1~:~1! nnd Cutter• ! ~~i~~!i;1 4'.s~~·-work Co. 
Anderson Mfg. Co., A. & Torches, Aretylene (See Cut-
J. M. tin,: Appnrotus) 

Elec, Ry. Equipment Co. Towers and Transmission 
Elec. Service Supplies Co. , Strurture• 
More-Jones Brass & Metal Archbold•Brady Co. 

Co. Ba tee Expanded S tee! Truss 
Nuttall Co .• R. D. Co. 

Smokeslnrks. Car Westinghouse E. & 111'. Co. 
Nlchole-Lfnteru Co. Tratk Expansion ,lolnts 

Snow Sweepers, Rattan Wharton. Jr., & Co.. Inc .. 
Heywood-Wakefield Co. Wm. 

Snow•Plows, Swe,pers anti I Track Grinders 
llroom• Metal & Tbennlt Corp. 

Brill Co., The J. G. Railway Track-work Co. 
Consolidated Car Fender Co. Rail Welding & Bonding Co. 
McGuire-Cummings M'fg. Co. ! TracklN!s Trolley Cars 
St. Louis Cnr Co. I SI. Louis Car Co. 

Soldering and Brazing Ap- Track, Special Work 
parat us (See Weldin,: Barbour-Stockwell Co. 
ProC'ess..,. and Appnratus) Bethlehem Steel Co. 

Spe<'IDl Adhesive Pnpers New York Switch and 
lrvington Varnish & Ins. Cu. Crossing Co. 

Spedal Trukwerk Rsmapo Alax Corp. 
Bethlehem Steel Co. Wharton. Jr., & Co., 
Buda Company Irie.. W. 
Lorain Steel Co. Transfer (See Tkkets) 

Spikes Transformers 
Amer. Steel & Wire Co. AIUs-Chslmers Mfg. Co. 

Spllcln,: Comoounds General Electric Co. 
Westinghouse E. & M. Cu. Westln,:house E. & M. Co. 

S11llrin,: Sleeves (See Cl1>mp, Trrads, S&fety, Stair, Cer 
and Connectors l Step 

Sprln,:s, Car and Truck Morton Mfg. Co. 
Amer. Steel & Wire Co. Troll•y Bas...,, 
Bemis Car Truck Co. Anderson Mtg. Co., A. J. & 
Brill Co .• The J. G. J. M. 
St. Louis Car Co. Elec. Service Supplies Co. 

Sprinklers, Track and Rood General Electric Co. 
Brill Co., The J. G. More.Jones Brass & Metal 
McGulre-Cwnmings Mfg. Co. Co. 
St. Louis Car Co. Nuttall Co .• R. D. 

Steel Caatln,:-s Ohio Brass Co. 
Wharton. Jr .• & Co .• Wm. Trolley na ..... Retrlnlo,: 

St.,.,! and Steel Prodact1 Anderson Mfg. Co., A. & 
Morton Mf&'. Co. J. M. 
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Elec. Service Supplies Co. 
Nuttall Co .• R. D. 

Ohio Brass Co. 
Trolley Buse• 

Brill Co .• The J. G . 
General Electric Co. 
Westinghouse E. & llf. Co. 

Trolley )Isler!&! 
Bates Expanded Steel Twiss 
Anderson Mfg. Co., A. & 
J.M. • 

Elec. Service Supplies Co. 
J\lore-Jones Brass & Metal 

Co. 
Ohio Brass Co. 

Trolley Wheel Uuehlngs 
More-Jones Brass & Metal 

Co. 
Trolley Wheels and If a rps 

More-Jones Brass & Metal 
Co. 

Tbomton Trolley Wheel Co. 
Trolley Wheeh (See 'WhN"I•. 

Trolley) 
Troll"Y Wire 

Amer. Efectrlcsl Works 
Amer. Steel & Wire Co. 
Anaconda Copper Min. Co. 
Page Steel & Wire Co. 
Roehllng's Sons Co .• J. A. 
Thornton Trolley Wheel Co. 

Trucks, Cur 
Baldwin Locomotive Works 
Bemis Car Trui,k Co. 
Brill Co., The J. O. 
McGuire-Cummings Mfg. Co. 
St. Louie Car Co. 

Tuhlnr;. Yellow & Black, 
Flexlble Varnish 

Irvington Varnish & Ins. Co. 
Tu rhlnPS, Steam 

Allls•Chalmers Mh:. Co. 
Genersl Electric Co. 
Westinghouse E. & M. Co. 

TnmstUes 
Elec. Service Supplies Co. 
Perey Mfg. Co .• Inc. 

\'lll-res 
Ohio Brass Co. 
Westinghouse Tr. Br. Co. 

\'emlshed Paoero 
Irvington Varnish & Ins. Co. 

\'11rnlshed Silks 
Irvington Varnish & Ins. Co. 

\'arnlsh<'• 
Beckwilb-CbandJer Co. 

\"entUators, Car 

. ~W1 ~;:. ~~ifan~ eo·. 
Nlchols•Llntem Co. 
Railway Ullllty Co. 
St. Louis Car Co. 

Welded Rall .Jolnh 
Electric Railway lmpl. Co. 
llletal & Thermil Corp. 
Ohio Brass Co. 
Railway Track-work Co. 

Welders. Portable Eletlrlr 
Electric Railway Impt. Co. 
Ohio Brass Co. 
Railway Track-work Co. 

Weldin,: Prorf'ooes and 
Apparatus 

General Electric Co. 
E'leclrlc Railway lmpt. Co. 
International Oxygen Co. 
Metal & 'Thermlt Corp. 
Ohio Brass Co. 
Railway Track-work Co. 
Westinghouse E. & M. Co. 

Weldin,: Steel 
Electric Railway lmpt. Co. 
Railway Track-work Co. 

·wheel Guards (See Fenders 
and Wheel Guards) 

Wheel Presses (See llachlne 
Tools) 

Wheels, Car Steel & Sitt! 
Tire 

Carnegie Steel Co. 
Wheels, Trolley 

Anderson Mfg. Co., A. I< 

ii~ci:r·Ry. Equipment Co. 
Gilbert & Sooe. B. F. A. 
l\lore-Jones Brass & Metsl 

Co. 
Wh...,lo, Trolley, 'Wren&"hl 

Steel 
Elec. Service &\lppllee Co. 
General Electric Co. 
Nuttall Co .• R. D. 

Whistles, Air 
General Electric Co. 
Ohio Brass Co. 
Weellnghouos E. & !If. Co. 

Wire Rope 
Amer Steel & Wire Co 
Roebllng's Soos Co., J.A. 

Wires and Cables 
Amer. Electrical Works 
Amer. Steel & Wlrs Co. 
Anaconda Copper Miu. Co 
General Elsctrlc Co 
Okonlte Co. 
Roebling's Sous Co .. J. A. 
Sid. Underground Cabls Co. 
Westinghouse E. & M. Co. 

Wood Prl'fiN"Vatlv" 
Baker Wood Preservative 
Co. 
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i The Kalamazoo Trolley Wheels I= 

nave always been made of en-
tirely new metal, which accounts § 
tor their long life WITHOUT = 
INJURY TO THE WIRE. Do § 
not be misled by statements of § 
large mileage, because a wheel § 

that will run too long will dam- I=:=== 

age the wire. If our catalogue 

I does not show the style you 
need, write us-the LARGEST -

II EX C L u s I V E TROLLEY § 

i ~~~~M::::: BT::Ss WORKS I 
I KALAMAZOO, MICH., U. S. A. ; 
fN1111H11111M1111u11111111111111111111111111111111111111111111111111111111111111111111111111111r111111111111111111111111111111111111111111r ·•1u1111111111111i 

;_mm111111111111111111111111111111111111111111111u111111111111111111111111111111111111111111111111umu111111111111111111111111111111111111111111111111111111g 

i B. A. HliXlEMAN, Jr., President C. C. CASTLE, J'!rst Vlee•Preatdenl i 
- H. A. BEGEMAN, V!Cil•Pres, and Trell. I'. T, SARGENT, Secre\UJ -I W. C. LINCOLN, Manaaer Sale, and Enalnoerlne i 
; = National Railway Appliance Co. 

Grand Central Terminal, 452 Lexington Ave., Cor. 45th St., New York 

DRANCII OFFICES: 
Mum,ey Bide., Waahinrton, D. C., 100 Boylston St., Boston. Maaa. 
Hegeman-Caatle Corporation, Railway Exchal\ge Bldg., Chicago, Ill . 

Tool Steel Gf!ara and Pinions Anderson Slack Adluetere 
Pltiaburrh Forre & Iron Com- Economy Electric Devices Co., 

pany'a Products Power Savine and Inspection 
Anrlo-Amerlcan Varnish Co., Metera 

Varnlahea, Enamel■, Etc, Ft. Pitt Sprlne & Mfr. Co. 
National Hand Holda Springe 
Drew Line Material and Rallwa, C.-H. Electric Heater■ 

S1>edaltlea Garland Ventilators 

~ ~~~Y1;~!'; ~~oration- fi!d Cffn~~~~I J~f~t~~vlcea § 
il Turnstiles Flaxllnum Inaulatlon § 
~ Dunham Hopper Door DeTlce Yellow Coach Mfg, Co., Bt111es ~ 

in111111mmnnm111m111n11n1111n11111mm1111m11111111nttnt111111111111111111111111111111111111111111111mn1111111111111m11111111111111111111F. 
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§ i 

i -· )IJIAl~I 

1~~CTIT I 

I ~~i L~~:~.=·~A:~~~ I 
I W. J. Jeandron I i § 
~ 345 Madison A venue, New York ~ 
§ Pittsburgh Office: 634 Wabash Bldg, ~ 
i==,. Chicago Office: 1657 Monadoock Block 1=,.~ 

San Francisco Office: 525 Market Street ~ 

S Canadian Dlolr1botoro: Lyman Tube & l!lnpp~ Co., Ltd., = 
lllllllllllllllllllllllllllllllllllllllllllllllllllllntt:::.:.::111:~l:111::.:.:IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJ 

McGUIRE-CU.MMINGS 

!IIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIJII':, 

I ·•==:: ...... ! i ~ I 
I We mak.e a specialty of I 
i ELECTRIC RAILWAY = 

LUBRICATION 
We solicit a test of TULC 

on your equipment 

The Universal Lubricating Co. 
Cleve!sml. Ohio 

Tulc, Inc., Eastern Representative, 
1617 Gotham National Bank Bids-., New York Cit7 

:UHttllfflffflffllUIHHHIIIIHHIIIIHthlllllllllllllllllllllllltn11111111nmm111111n11m1nm111111m11111nr11111n1111111111n111mmm111nn1i 

Manufacturing Company 

General Offices 
111 W. Monroe St., Chicago, Ill. 

Street Cars 
Trucks 

ew111m11111111111m1111111111111111111111111111111111111111111111111111111111111111111111111111111n111111111111111111n11111111111111u111111111mm111111111a 

I I 
I i 
~ - I 

GER-BIW.NZE 
AXLE 

D~MATIJ 
BEARINGS .,.. 

cl,e_dpesf. bul eve 
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II ALPHABETICAL INDEX TO ADVERTISEMENTS _] 
Page 

A 
Ajax Metal Co. . • • . . . . . . . . . . . 37 
Allis-Chalmers Mfg. Co .... ..•. 33 
Allison & Co .• J . E •••...•..•• 20 
Amer. Brake Shoe & Fdy. Co .. 37 
American Car Co .•.•....•.•.. 41 
American Electrical Works .... 30 
American Insulating Mach. Co. . 30 
.American Steel & Wire Co ...... 31 
Anaconda Copper Mining Co ••. 30 
Anderson Mfg. Co., A. & J. M .. 26 
Archbold-Brady Co ............ 21 
Arnold Co .• The .•.....•...... 20 

B 
Babcock & Wilcox Co. . . . . . . . . 32 
Baker Wood Preserving Co. . . . 30 
Baldwin Locomotive Works .•.• 27 
BarhOlll'•StockwelJ Co .. ..... _ . 31 
Bates Expanded Steel Truss Co.. 12 
Beckwith-Chandler Co .....•... 33 
Beeler, John A. . . . . . . . . . . . . . 20 
Bell Lumber Co, •............ 40 
Bemis Car Truck Co .... ••.. .. 23 
Bethlehem Steel Co. . . . . . • . • . . 31 
Bibbins, J. Rowland .......... 21 
Bonney-Vehsloge Tool Co ...•.• 34 
Brill Co., The J. G ............ 41 
Buchanan & Layng Corporation. 21 
Buckeye Jack Mfg. Co . ....... 33 
Buda Co . ........... ........ 31 

C 
Cameron Electric Mfg. Co ...... 33 
Carnegie Steel Co. • . . . . . . • • . . 37 
Chillingworth Mfg. Co ........ 40 
Cleveland Fare Box Co .•••••... 34 
Collier , Inc., Bar ron G. . . . . . . . 22 
::onsolidated Car Fender Co ... , 40 
Consolidated Csr Heating Co .• 40 

D 

E 
Eleetr ic Equipment Co . . .. .... 35 
Electric Railway Equipmen t Co. 32 
Electric Railway Jmprovement 

Co ....................... 32 
Electr ic Service Supplies Co. . . . 9 

F 
Ford, Bacon & Davis .......... 20 
"For Sale" Ads. • . . . . . . • . • . . . 35 

G 

Galena-Signal Oil Co. • . . . . . . • • l 3 
Gener al Electric Co ... 14, Back Cover 
Gilbert & Sons. A . . . . . • . . . . . . 37 
Godwin Co .. Inc .. W. s ........ a2 
Gold Car Heating & Ltg. Co .... 37 

]( 

Hale-Kilburn Co. . . . . . . . . . . .. . 34 
"Help Wanted" Ads .......... 35 
Hemphill & Wells . . . • . . . . . . . . 20 
Heywood-Wakefield Co ........ 3! 
Holst, Englehardt W. . . . . . . . . . 2 0 
Hubbard & Co .•••.. • . . . . • . . . . 30 

I 
Ingersoll-Rand Co ...... Fron t Cover 
lnternatlonal Creosoting & Con• 

struction Co. • . • . . . . . • . . • . . I 0 
lnternatlonal Register Co .. The .. :14 
I nte rnational Steel T ie Co.. . . . 7 
lrvington Varnish & Insulator Co. 32 

J 
Jackson, ,valter . ........... !30 
Jesndroo, W. J .. .. .......... 39 
Johnson & Co .. J. R ..•...... 4 0 
Johnson Fare Box Co. • • • • • . . . 34 

Day & Zimmermann, Inc ••..... 20 IC 
Differential Steel Car Co., The .. 33 Kelly, Cooke & Co .....•.•.... 2 0 
Drum & Co., A. L ......•..... 21 ! l{uhlman Car Co ....• . ... ..•. 41 
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g 100 New Users in the Last Nine Months I 
i KASS SAFETY TREADS I 
! HffiH I 
g in efficiency and lasting qualities ! 
§ LOW ~ 
~ in weight, initial and upkeep costs ~ 
~ Morton Manufacturing Co., Chicago ~ 
~IINIIIIIIIIIIIIIIIIIIITlllfllltlllllllllllllllllllllllllllllllllllllllllllllllllffllllllllllllllllJllllllllll11111111111111111111111TIITIIIIIIIIIIIIIIIIHIH...:i 
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= ----.... -~---- -------- -------- = i t}!1.~: ~:K.atmta!M I I 'bLI6A.TE.![s' lGI_... i 
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;111111111111111111111111111111111111111111111:1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m1111111111111111

1
• 

! ~- STUCKI 
! SIDE I 
. i BEARINGS i 
= A. STUCKI CO. = 
~ 011.-rBldc, i s Plttshursh, Pa. ;; 

~rnm11111111n1111111111m111111111111111111111111111111111111111111111111111111111111111111111111111111·111111111111111111111111111111111111•11111111111111! 

1"'1n1111111111111111111111111111111rm111111mmn1111nuummrum1111111111111111111111mnnmn11111111111111111111n11m11mnN1111111n11111~ 

i Northern CEDAR POLES Western i I y,le guarantee I 
- all irrades of poles; also any butt•treatinir specifications -

L .. ~.~~~ .. -~~~~~~~~t§g~.~~:.~ .. -J 

P age 
L 

Lapp & Co . ........ .. .... . .. 30 
Le Carbone Co. . . . . . . . . . . . . . . 39 
Lorain S teel Co. . • • . . • . . • . . . . 31 

111 
McGraw-Hill Book Co , .. . ....• 21 
McGuire-Cummings Mfg. Co • . .. 39 
Metal & Thermit Corp. . . . • • . . 25 
Metal Safely R ailway Tie Co. . . 32 
Mica lnsulator Co. . . . . . . . • . . . 33 
Mitchell Rand Mfg. Co .... ,, .. 28 
More-Jones Brass & Metal Co .. 39 
Morganite Brush Co .. Inc: . • . . . 26 
Mor ton Mfg. Co - . . . . . . . . . . . . . 40 

. N 
Nachod Signal Co., l nc ........ 30 
National Br ske Co .......••.. 19 
National Pole Co. . . . . . . • . . . . . S 
National Pneumatic Co .. Jnc. . . 11 
National Railway Appliance Co. 39 
N . Y. Switch & Crossing Co .... 31 
Nichols-Lin tern Co . . . . . . . . . . . 21 
Nuttall Co., R. D. . . . . . . • . . . . 29 

0 

Ohio Brass Co. . . . . . . . . . . . . . 5 
Ohmer Fare Register Co. . . . . . 34 
Okonite Co .. The .....• .. ..... 32 
Ong. J oe R ........... ." ...... 2 1 
Oskel Equipment Co ...•...... 40 

p 

Parsons, !{Japp, Jlriuckerh u!f & 
Douglas .•.............. . 20 

Perey MIK. Co .. Jnc ....•.•••. . 33 
Positions Wanted & Vacant .... 35 
Power Specialty Co. . • . • • • . • . . 33 

R 

Rall .Joint Co. . . . . . . . • . . . . . • . 31 
Railway Track-work Co.. . . . . . . 4 

P age 

R ai lway Utility Co . . . . . . . . . 34 
Ra m apo Ala.'< Co . . . . • . . . . . . . . 32 
Rfch ey, Albert S . ..... . .. . ... 20 
Roebllng's Soos Co., J ohn A .. . 30 
R ooke Autom atic Register Co .. 34 

s 
St. Louis Car Co . . . . . . . . . • . . . !39 
Samson Cordage Works ...... . . 34 
Sanderson & Porter . . . . . . . . . . !!O 
Se"archligh t Section . . . . . • . . . . a:; 
Shaw. Henry M ••... . .. . ..... 3!! 
Smith Heater Co., Peter .. -..... 37 
Silver Lake Co. • . • . . . . . . . . . . 37 
Standard Undergrou nd Cahle Co . 30 
Star Brass Works . . .... . •.••. 3!1 
Stevens & Wood, Inc .......... 20 
Stone & Webster .......... . . 20 
Stucki Co .• A. . . . . . . . . . . . . . . . 40 

T 

Thornton Trolley Wh eel Co .... 3 7 
Tool Steel Gear & Pin ion Co., 

The ....... . ... •• ....•.... 2 7 
Tran sit Eqn!p. Co. . . . . . . . . . . . 3.~ 

u 
U. S. Electric Signal Co ...... 30 
Univt'rsal Crane Co .......... a·~ 
Universal LubricathtG" Co ...•. :Ju 

w 
"Want" Ads ... ... ...... . - . 3:i 
Wason Mfg. Co . ... .•... . . · ... 4 1 
Westinghouse E lectric & Mfg. 

Co. . . . . . • • • . . . . . . . . . • . . . . o 
Westinghouse Traction Brake Co. (l 
Whar&on. J r .• Co .• , vm ...••... 25 
Whit e Engineering Co rp., J. G. . 20 
Wish Service, The P. Edw •••.. 2 1 
Wood Co., Chas. N ...... .... . . 30 
Wortham, Edwin ... _ .....•.. 2 1 
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I CHILLINGWORTH ! 
§ One-Piece c-r Cases I 
§ SHml..,.._Rh-elle•s-1.1,:hl W•lr:ht § 

I ::::~::;:1~;;:-c:: I 
- Jersey City, N. J. = 
~111111111111111111111111111111111111111111111111111111111111nr1111111111111111111111111111mmmm11111111111111111111111HIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHI~ 
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PROVIDENCE H-B 
FENDERS LIFE GUARDS 

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

Wendell & MacDuffie Co., 110 E. 42nd St., New York 
General Salea A,ente 

:!lllllllllllllllllllllllltllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll'IIIIIIIIIIIIIIIIIIIII!, 

§ "Axle Specialists Since 1866" ~ 
§ Address all Mall to Post Office Box 11111, Richmond, Va. § 

~ CAR AXLES ~ 
i J. R. JOHNSON AND CO., INC. i 
§ FORGED STEEL AXLES § 
§ For Locomotives, Passenger, Freight and Electric Cars § 
s 1-mooth Forged or Roogh Turned-Carbon or Alloy St,el-Plaln or § = Heat 'treated, Forged and Turned Pisloo Rode, Cronk Pins, I.arir• 2 

fu111111111111111111111111111111111111111111111111111111~:,•,::,~~~;ti1!:,:,7.~111~:,:~~1',11~:1~;,1111111111111111111111111111111111111111111111u1111~ 
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I . "OSKELITE" I 
§=_i !~: f~~f:i ;;;t !;~te:~ee~::a~~~ o~p:::. ==:_= 

quest. 

g ~--~ The Oskel Equipment Co. g 
~ ...___ ._.., 940 McCormick Bldg., Chicairo, Ill. ~ 
~1111111111111,111nm11111111111111111111111111111111111111111111111111111111111111u,n111m11,n111111111111111111111111mm11111111nrmn1111nn11m1! 
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Light-Weight-· 
High-Speed-

Combination Passenger, Smoking and 
Baggage Interurban Car 

This type of light-weight inter
urban car recently placed in 
operation by the Northwestern 
Ohio Railway & Power Com
pany was de~igned to furnish a 
high-speed service in which 
passenger convenience and com
fortable riding are most impor
tanr~ at the same time being con
sistently light in weight to take 
advantage of low operating 
costs. Total weight is 36,420 lb. 

It measures 47 ft. 4¼ in. long 
over bumpers, 8 ft. 4 in. wide 
inside, and is mounted on Brill 
77-El trucks, equipped with 
twin swing links for high-speed 
service. 

The location of the passenger 
compartment in the forward end 
and absence of front bulkheads 
provides a most pleasant outlook 
for passengers in this main com
partment. 
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IO-car train equipped with 
GE-243 Motors and PC-10 Control 

• 
PC-10 

Controller 

GE-243 
Motor 

On the Chicago Elevated 
The rapid-transit iines which haul Chicago's.millions 
use GE-243 Motors . 

Recently 60 new GE-243 Motors were placed _in 
service. These are duplicates of more than 325, 
which have been operating successfully since 19 I 5. 
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