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The New. York State Convention 
T he Street Railway Association of the State of New 

York is one of the oldest, if not the oldest , organization of 
stree t railway companies in this country, and its meetings 

have not only always been enj oyable as social ga therings, 

but no teworthy on account of the value of thei r technical 
features. The twenty-fif th annual conve ntio n, which was 

he ld this week at Bluff Point, Lake Champlain, constituted 

no exception to the creditable history of the body1 and 
testifies to the loyalty to th e traditions of the assoc iation 

shown during the past year by the members and executive 
committee. It was somewhat of an ex periment to hold a 

conventio n of this kind at a summer hotel in a compara

tively inaccessible portion of the State, but the results justi

fi ed the decisio n of the com mittee in this particular. vVith 

the exception of the time required by all the members to 
make the trip, Bluff Point proved a very satisfactory point 

of meeting, and during the weather which we have expe

rienced during the past week was a very satisfactory sub
stitute for city surroundings. The site also attracted to 

the convention a great many ladies and made the social 

features of the convention most attractive. 

All of the papers presented were of a high order and 
will be found elsewhere in this issue. It should be remem

bered in this connection that the association also conducts 

quarterly meetings, and as those during the past year have 

been devoted to subjects connected--wilh:~ epair shop and 
maintenance of way practice, these' topic.s re considered ' ~"\ so mewhat sparinglv at the annual meetin•g.,-,; ;',special in-

terest attaches to t l;e account dLt
1

he in-ter-pole:..rl1~·tor. , which 
a lso formed the suLject of :m inte restihg pape;)hy 

1
Mr. An-

derson at the Niagara Falls meeting. ~ p 't 

~ l1 ~ 
Exposed Track Construction . -i < ~ 

T he prominence given to American ,track constr.uction by 

recent events has fo rm ed the basis for _a numb~ ~ articles 

in different British engineeri ng paper~ ~g the meth
ods used in this country. It is well known that while the 

street ra ilway co mpanies abroad employ a rail with a flat 

base, like that used in this country, the steam railroad co m

panies in Great Britain and quite generally those on the 

Continent use a chair construction. T he standard E nglish 

steam railroad rail has a double head, weighs 90 lbs. per 

yard and is carried in 40-lb. chairs screwed to the ties. Rail

chairs were generally used for strce_t railway track con

struction in this country fi fteen or twenty years ago, but 

fo r a different purpose. T hey were designed to li ft the ra il 

so that a 4,¼-in. to 5-in. rail could be used with 7-in. paving. 
The En°glish chair, on the other hand, holds the rai l only 

slightly above the tie, and is intended primarily to g ive a 

broader bearing surface on the latter. 

T here is no question that track construction for heavy 

t ra ffic is a subject upon which engineers can well devote 

considerable attention. T he best form. of sub-structure in 

paved streets has not yet been satisfactorily settled, but the 

problems connected with it are not so great as those c<;m
nected with exposed track. W ith the city road the question 

of track construction is princ ipally that of du rability. With 

exposed track in which r:u ls are spiked to ties it will be more 
a p;·'oblem of the cohesive st rength of the structure if the 

present tremendous increase in speeds and weights of cars 
continues. I t is very questio nable, however , whether t he 

desired resul ts cannot be secured by the improve m.ent of de

tails of the present practice rather than by any very radical 

change. 
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High Temperature Feed Water for Boilers 
In steam engineering a marked fea ture in Great Brita in 

of iate has been the attention that has been direc ted upon 

the heating of feed-water. A hot feed has from time im

memorial been recognized as good for a boiler for structural 

reasons, because the boiler is not so much exposed to 

stresses of contraction and expansion. T he economy of 
transferring to the feed-water the heat in the exhaust steam 
or from waste gases that were going away without furth er 

utilization of their heat is also generally recognized. But 

the abstraction of 1000 t hermal units fro m. either waste 
product was considered only as equivalent to the saving of 
the fue l otherwise necess::-,ry to be burned to give 1000 heat 
units, or as enabling a boiler to do just 1000 units more 
work. It was not regarded in any sense as equivalent to 

1100 heat units-the view that is now held quite widely, 

and not from any belief in perpetual motion, such as might 

be inferred from th e forego ing manner of statement. \Vhat 

is tacitly accepted is, that M. No rmand, the celebrated 

French engineer, recently deceased, was probably right 
when he claimed, for feed heating to the fu ll temperature 

of the boiler, a result in better efficiency and eco nomy not 

at first thought possible. For Normand took the feed
water, and, whatever it lacked of boiler temperature, he 

gave to it by the aid of the steam from th e very boiler into 

which the feed-water was about to pass. H e cla imed a n 
economy from the practice and has been supported by others 

since. Not that he had any impossible co nceptions as to 

getting out more than he put in. \Vhat he did beli eve 
was that he enabled the boiler surfaces to act better as heat 

transmitters, that perfectly hot and mobile water takes up 
heat more rapidly from the boiler plates and thus in some 

helps its efficiency and economy. T he ideas have so fa r 

spread that two years ago the final full heating of feed

water was laid down as an essential stage in steam raising 
in a paper by Eooth and · Kershaw before th e Insti tu

tion of Electrical Engineers in London. T his fact and the 

work of the Testing Bureau of the United States Govern
ment upon increasing boiler efficiency and capacity, refe rred 
to last week, are significant of the thought being devoted to 

the possibilities of improvement in steam generation. 
In this connection it may not be amiss to call attention 

to the fact that the dryness of superheated steam has led 
some engineers to leave out provision fo r dr ips in plants 

where the mains do not carry saturated steam.. W hen the 
temperature of the steam is kept at three or four hundred 
degrees above that normal to its pressure, as is not infre

quent in European practice, it is doubtless safe to fo rego the 

use of drips and separators, but unless the operating con
ditions are remarkably well controlled condensation is al 

most sure t<? set in at some inconvenient time. 
With the superheats used in this country, which com

monly do not exceed 150 <legs., it would be unwise to take 
chances on water being carried th rough the superheater to 

the engines or turbines, and, in any event, it is cert~jnly 

safer to provide at least one separato r with appropriate 
drain connectio~s close to the throttle valve of each unit 

in the engine room. The condensation sure to develop 

~hen no steam is flowing will then be taken well in hand, 
and in warming up the steam piping before starting a unit 

or g roup of machines, the entrained water will be prevented 

from getting into the prime movers. The economies of su

perheating cannot be enjoyed without paying a certain toll, 

and th e careful pipe arrangement and installation which 
insure good service in a saturated steam plant must not 

be relaxed at any point when dealing with the more nearly 

perfect gas represented by a superheated steam supply. 

Track Layouts at Joint Surface Terminals 
The general extension of through service in territory 

where dense traffic prevails requiresspecialtrackage facilities 

at points where different systems are joined if the business 

is to be handled with the least possible delay. A certain 
amount of hindrance to fast travel is inseparable from stops 

to change crews on through runs, especially if passengers 

are transferred between local and interurban cars at the 

same time. If a large city system occupies one side of a 
joint surface terminal, and a high-speed interurban line the 
other, it frequently becomes difficult to pass cars through 

on the proper schedules, on account of the inevitable ir

regularities of traffic in the congested thoroughfares of the 

larger road. A fl exible track layout in such cases may often 
be worth a ll it would cost to install and maintain it. 

Local conditions must obviously determine the detailed 

arrangement of tracks, but as far as possible these arrange
m.ents should provide for a number of fundamental needs. 
It is imperative that a t all times the main line in each direc

tion shall be free for inward or outward movements of cars 

hauling passengers on regular schedules. The higher speed 
cars with longer runs are preferably given the right of way 

past local cars which are being held at the end of their 
routes on the joint terminal tracks. It is destructive of 

good running time between distant citi~s to allow the move

ment of a fas t, through interurban car to be blocked in 
the last three or four miles of its run by a ·1ocal car of in

fe rior power , though as the congested di strict is neared the 

interurban car cannot, of course, expect a clear track ahead 
unless such runs are brought into the terminal cities by 

less cro wded routes on side streets. 

T he provision of a clear route at the junctions of impor
tan t systems requires at least one extra track for bypas~ing 
local and throu gh cars. This track may take the form of 

a m.iddle siding with double connections at each end lead

ing to the th rough tracks, or it may consist of a stub ar

ra ngement which will allow locals to be held clear of the 
main line pending the execution of through movements. 
T he details cannot be properly worked out unless all the 

conditions are set forth, but, as a rule, the plan of spread
ing the through tracks to allow for one or more middle 
sidings with appropriate cross-overs affords the flexibility 
needed at all times, with special consideration of Sundays 

and holidays. Inspection of actual track layouts at joint 
surface terminals often leads to the conclusion that the ar
rangement of cross-overs and switches is needlessly com

plicated; but if dead mileage is to be cut down to the lowest 

possible amount, if local cars are to be brought to the end 
of their run s with the utmost dispatch and reversed quickly 

for the return trip, if passengers are to be transferred 
across short-width platforms without confusion and in per
fect safety, if through cars are to make merely a way-sta-
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tion stop at the connecting points of the two systems, and 
if provision is to be included for the reversal of certain 

through cars without interference with the locals, it is clear 

that several hundred feet of extra track and probably over 
half a dozen judiciously placed cross-overs will be abso

lutely essential to smooth, clean operation. 
On a large city system lay-overs must be· allowed for cars 

which fall behind their normal running time, and this means 

the occupation of track space at the end of the routes. 

Lines operated upon long headway may find it possible to 

economize in the extra track installed where the systems 
join for car interchange, but as the traffic increases and 

the intervals diminish below fifteen minutes it becomes 
more and more difficult to hold cars on the rn,ain line with

out delaying those following. The danger of accident is 
also greater where no third track arrangement is provided. 

At important joint terminals one or more extra cars are 

usually held in reserve by each of the connecting roads 
to fill in gaps in the schedules, and these require a track 

space free from the routine movements of regular cars. 

When the traffic is heavy an inspector or starter from each 

company is sure to. ,be needed to handle cars and men with 
promptness, and if a fl exible track layout is at his command, 

with the telephone and signal facilities desirable, free m.ove

ment is assured even in times of emergency. 

Acceleration in Heavy Service ;ro:lo , 
[t t J[('.;I 

In the comparison of railway motive P9d}'of1-\ accelera-
tion is the point upon which the fundament<l} difference 
between electricity and steam arises. It is safe to say that 
one of the most valuable qualities of the electric motor 

when applied to any class of railway service is its uniform 

torque throughout each complete revolution of the arma
ture. Increased capacity for_Jraffic springs from the quicker 

and more sustained acceleration of the electric locomotive 

and the m_otor car as measured against the slower and less 

even rise in speed of the stea m locomotive under the same 
general conditions of loading and track. A larger volume 

of train movement in a given time can be handled on a 
given railroad section with electricity on account of th·e 

absence of smoke and steam, a nd indep.endence of weather 

conditions which handicap the largest boiler in the produc
tion of the latter; but when all the points of advantage 

are set down, it is doubtful if all the other advantages of 

electric motive power added together balance the value of 

quick acceleration. 
-There has been no lack of appreciation of acceleration 

in electric railway circles during the past decade, and, as a 
result, the cost of sec uring high rates of speed increase 

ha s sometimes been overlooked. The best acceleration for 
a given service is a very difficult matter to determine, and 

it is well to bear in mind the limitations of the problem in 
these days of electrification on an increasingly large scale. 

High acceleration is intensely valuable to the engineer 

whose schedules are cut close to the physical limits of his 
motive power, but it is essential to realize that in very heavy 

service the demands of high acceleration are severe in the 

way of momentary power station output. The larger the 

number of train units, the less will be . the immediate drain 
• 

upon the power plant on account of acceleration beyond the 

modest standards of steam locomotive practice. An ac
celeration of I mile per hour per second is ordinarily re

garded as slow work by an electric railway t';ngineer ac

customed to the currents dem.anded by small cars of mod

erate weight, yet such a rate applied to an electrified steam 

railroad division using motor-driven locomotives weigh
ing from 75 to 100 tons and motor cars weighing from 40 
to 60 tons means a very heavy momentary power station 

demand unless the traffic reaches a density which compares 

closely with street railway service on short headway in a 

large city. 
A modern electric locomotive weighing 90 tons may be 

expected on direct current with four gearless rn,otors to 

deliver a tractive effort in starting of about 30,000 lbs., as

suming 25 per cent adhesion and allowing part of the weight 
to be carried on pony wheels. Assuming 10 lbs. per ton 

for train friction and a 400-ton train hauled, the total 

tractive effort available for acceleration becomes 51 lbs. per 

ton, or slightly over 0.5 mjles per hour per seco nd. Four 

motors going into multiple with this torque demand about 

3750 amperes on that part of the acceleration line where 
the resistance is being cut out. It is clear from these fig

ures, which represent values well within heavy modern 

practice, that the accelerations possible in elevated railway 
service and with the light cars operated on crowded city 

st reets are scarcely desirable in steam railroad electrifica
tion under present conditions. Ample power station ca

pacity is, of course, absolutely essential in heavy service; 

but with trains of the weight mentioned an acceleration of 
about ¼ mile is certainly excellent work. The total 

energy consumption for a given run tends to decrease as 

the rate of acceleration increases, but the power station in

vestment needed to back up fast acceleration with a com

paratively small number of trains is something which it 

does not pay to overlook. An acceleration of 1.25 or even 
1.5 miles per hour per second may be essential in urban 

rapid transit subway or elevated train service, but the 

fluctuations of thirty or forty such trains, composed, as they 

are, of smaller and lighter cars than are u sed in steam rail 
road service, are small co nsiderations in relation to the total 

power demands and g radual load variations exhibited on a 
great city system operating from_ one to two thousand cars 

at any given moment. Here it is more a question of the 

comfort of passengers, coupled at times with the possible 

stripping of gears. Station distances a re short, and the 

acceleration period is a large percentage of the total time 
of the runs. In heavy interurban service the question of 

voltage drop enters the case, and with increased emphasis 
since the price of copper became so high; and here, as in 

electrified steam service, more moderate rates of accelera

tion become desirable. The whole acceleration problem is 
a- relative one, but the influence of high rates upon invest

ment needs to he considered at practically all points in heavy 
service. Given duplicate power stations and storage bat

teries in the sub-stations, the question becomes less sug

gestive of limitations. Detailed studies of acceleration un

der specific co~ditions are certain to become instru'ctive as 

heavy electric traction extends its field . 
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PAPERS PRESENTED AT THE NIAGARA FALLS MEETING OF THE 
AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS, JUNE 25-28 

THE CHOICE OF FREQUENCY FOR SINGLE-PHASE AL
TERNA TING-CURRENT RAILWAY MOTORS 

BY A. H. ARMSTRONG 

Owing to the success attending the several installations 
of single-p hase alternating-current ra ilway motors in this 
country and abroad, and the suitability of this type of mo
tive power fo r the electrification of certain steam lines, the 
questio n has been raised whether the 25-cycle frequency 
thus far universally used is the freq uency best adapted to 
alternating-current motor design and operation, or whether 
the benefi ts obtained by the use of a lower frequency are 
sufficient to justify its introduction. T his paper is intended 
to open a discussion on the relat ive mer its of 25 cycles and 
a lower frequency, and will touch briefl y upon the advan
tages and disadvantages of the present standard of 25 cycles 
and any proposed standard of a lower frequency. 

A ll the alternating-current rai lway motor installa tions 
thus fa r made in this country have employed 25 cycles, and . 
with one exception, the service has consisted of the move
ment of single-car units at maxim.u m speeds of approx i
mately 50 miles an hour at intervals of one hour headway 
over a single-track line. That is, aJ l alternating-current 
roads have been design ed to take care of interurban pas
senger business with the incidental movement of express 
matter and miscellaneous freight. 

It has been fou nd that the alternating-c urrent single
phase commutator motor can be developed to a com
mercially successful stage at a fre(1uency of 25 cycles, and 
although some benefit s in respect to weight, efficiency and 
commutation are to be obtained with the adoption of a lower 
frequency, the advantages hav.e not as yet seemed great 
enough to justify the standardization of a new frequency 
suitable to alternating-current commutato r motor operation 
alone. Recognizing the enormous commercial advantage 
of offering an alternating-cu rrent railway moto r which 
could opera te from existing power plants, the manufac
turers have perfected alternating current equipments for 
interurban service for the standard frequency of 25 cycles 
already universally in use for this class of work. 

The introduction of a new frequency calling for the de
sign and establishment of a complete new line of generat
ing, transmitting and receiving apparatus is a most seri
ous matter and one that should not be undertaken without 
very careful consideration of all factors, both commercial 
and engineering, enter ing into the case. With the coming 
electrification of steam roads there is a demand for motors 
of increased capacity, and the possible limitations of 25-
cycle design in large alternating-current motors of certain 
types is more keenly felt , hence the inquiry at this time into 
the question of the proper frequency to be adopted when 
the alterna ting-current motor is selected as the type of mo
tive power fo r steam road electrificat ion. 

The ~arious points to be considered may be classed under 
the fo llowing heads : 

The effect of frequency on design of motor equipment ; 
the effect of frequency on coefficient of adhesion ; the effect 
of frequency on generating and distributing systems ; com-

mercial considerations; and locomotive design and selection 
of motive power. 

T H E E FFECT OF FREQ U ENCY ON DESIGN OF MOTOR 
EQUIPMENT 

Taking the weight of a direct-current mornr as 100 per 
cent , it is probable that the values in the following table 
hold approximately true: 

COMPARATIVE WEIGHT OF DIRECT-CURRENT AND ALTERNATING
CURRENT MOTORS 

Direct Current 

One-hour capacity 100 •....... . 

Continuous capacity 100 ... . . . . . 

25-Cycle 
Alternating Current 

15-Cycle 
Alternating Current 

130 

120 

T hese figures apply to motors designed to give in all cases 
the same output and heating at the sa11~.e speeds, but with 
an admitted superiority in commutation in motors of direct
current commutating-pole design. While the weight of the 
15-cycle alternating-current motor is less than that of the 
25-cycle motor, this will be partly offset by an increase of 
30 per cent in the weight of the step-down transformer on 
the car. Although the car transformer weighs but approxi
mately 20 per cent of the complete equipment, including 

• co ntrol a nd motors, an increase of 30 per cent in its weight 
will practically offset the reduction in motor weight when 
reco urse is had to 15 cycles. Therefore, while there are 
other advantages in superior commutation, higher efficiency, 
etc., obtaining with the use of 15 cycles, there is no material 
reduction in weight of the complete alternating-current mo
to r and control equipment. 

Until recently the commutation of alternating-current 
motors has been considerably poorer than that of direct
current railway motors in use. Various expedients, such 
as high-resistance leads, lower frequency, etc., have been 
suggested to improve the commutation and reduce the losses 
and heating at the brushes. Recent improvements in al
ternating-curreilt motor design have resulted in the produc
t ion of a single-phase motor which compares very favor
ably in commutation with any of the standard direct-cur
rent railway motors now in operation, although inferior in 
this respect to the commutating-pole type of direct-current 
railway motor. In fact, the commutation of the alternat
ing-current single-phase motor has been so improved and 
the commutator losses so reduced with a frequency supply 
of 25 cycles as to make it unnecessary to adopt any of the 
above-mentioned expedients to eliminate commutator 
troubles. 

Where it becomes necessary to design motors for the 
greatest output per cubic foot of space allowable, as in the 
case of very large motors designed for locomotives under 
the rest rictions of 4-ft. 8.5-in. gage and reasonable wheel
base, it is possible that the adoption of a lower frequency 
than 25 cycles permits a greater latitude in design of al
ternating-current single-phase motors of certain types. 

THE EFFECT OF FREQUEN CY O N COEFFICIENT ADHESION 

The torque delivered to the driving wheels by the alternat
ing-current commutating motor is of a pulsating charac-
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ter, and its effective value is somewhat less than in the case 
of the un ifo rm torque imparted by the direct-current mo
tor. Experiments show that the effective torque is a fun c
tion of the frequ ency of motor .supply, and also depends 
upon the construction of th e t ruck and the method of mo
tor suspension . The values given in F ig. I express the re
lation between tractive effort and fre quency fo r periods 
from 25 cycles down to zero ; that is, direct current. T he 
values given will hold true only with th e combination of 
truck springs, motor suspension , etc., in the test, and the 
use of sti ffe r or lighte r springs, more rigid or fl exibly sus
pended motor , the use of springs between gear and axle. 
etc. , might give results differin g considerably in degree 
from th ose submitted herewith. 

The three curves given represent normal motor suspen
sion, additional spri ng suspension under the motor nose. 
and, with springs removed, giving practically rigid suspen
sion except for the spr ing of the armature shaft, gear teeth , 
etc. ·while th e tests are incomplete, they indicate a slight 
reduction in the coeffic ient of adhesio n with lower fre -
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quency; but so fa r as ca n be determined this reduction is 
not a serious matter in the consideration of 25 cycles or a 
lower frequency, say, 15 cycles. With normal motor sus
pension, the coefficient of adhesion as obtained with 25 
cycles alternating current was 82.5 per cent of the value 
obtained under the same co nditions with the same motor 
supplied with direct current. 

THE EFFECT OF FREQUENCY ON G.l!..NERATING AND 
DISTRIBUTING APPARATUS 

The question of generator design at 15 cycles is a ser i
ous one, and presents many di fficult ies which can only be 
partly overcome at an increased cost of the apparatus per
fected for 25 cycles. I n fact, while certain capaciti es of 
low frequency turbo-genera tor units may be constructed 
fa irly comparable wi th 25-cycle units, it is very probable 
that the adoption of I 5 cycles or less would seriously handi 
cap the standardization of a complete line of such units, and 
will in any case increase the cost of those units which it is 
possible to construct. T he steam turbine has shown itself 
a most excellent prime mover, and the adoption of 15 cycles 
is seriously handicapped by the difficult ies opposi ng the 
successful co ntruction fo r this fre quency of a complete line 
of generator units of all sizes. 

Both step-up and step-down transformers are handi
capped at 15 cycles by an approximate increase in cost of 30 
per .cent over that of 25-cycle design. This applies to step
up and step-down transformers used throughout the low
frequency system. 

\.,OMMERCIAL CONSIDERATIONS 

Perhaps the benefi ts of standardization both to the cus
tomer and to the manufacturer have not been appreciated 
to any greater extent than in the electric railroad industry. 
The universal adoption of 25-cycle. three-phase supply feed
ing into the distributing system of railway net works co n
stituted so strong a claim i!7 favor of adopting this fre
quency when developing the alternating-current railway mo
tor as to outweigh certain known benefits to be secured 
with a lower frequency supply. The great fie ld for alternat
ing-current motors of 150 hp capacity and smaller is on in 
terurban lines acting as feeders to the surface, elevated 
and subway lines of large cities. And the abi lity of such 
motors to run from. the same alternating-current generat
ing and distrib uting systems without requiring the introduc
tion of frequency-changer sets constitutes a strong argu
ment in favor of continuing the present practice of install
ing 25 cycles on such lines. 

T he type of apparatus adopted for new installations must 
necessarily be largely depende nt upon the apparatus already 
inst;:illed for similar purposes in its neighborhood, and it 
is a question whether, when considering the electrification 
of steam roads in and about large cities, engineers can afford 
to neglect this same principle and cut loose from standards 
already established and univers,ally in use. Furthermore. 
steam. railroad electrification often commences in station 
and signal lighting and car shops, and 25 cycles is already 
largely in use for such work. Small motors and trans
formers are much higher in price at 15 cycles; there is no 
line developed, and the station and car lighting is most 

. unsatisfactory at this frequency. 

LOCOMOTIVE DESIGN AND SELECTION OF MOTIVE POWER 

One of the principal arguments in favor of the electric 
locomotive is t hat it permits the concentration of a very 
large amount of power on the driving wh~els. In this re
spect the electric locomotive equipped with alternating-cur
rent series compensated motors does not compare favor
ably with other types of motors of both alternating-current 
and direct-current design. Furthermore, the successful ex
ploitation of these other types of motive power do not de
mand the adoption of a frequency less than 25 cycles, and 
hence it is pertinent to inquire_ if, with our present knowl
edge of the art, the alternati ng-current, single-phase m.otor 
of the series compensated type possesses qualifications which 
make it so superior to other types of electric motors as to 
justify the introduction of an odd frequency of benefit only 
to that one type of motive power. T he writer feels much 
gratified at the success attending the development and oper
ation of the various al ternating-current roads already com
pleted, and it should be pointed out that this very success 
has been attained wi th a frequency of 25 cycles. 

Aclm1tting th e corning of steam-road electrification, we 
have not had any demonstrations or even convincing figures 
submitted which wo ul d prove beyo nd doubt the desirability 
of adopting 15 cycles and the alternating-current series com
pensated motor to the exclusion of di rect-current motors of 
all types ~ml voltages. three-phase induction motors, or even 
single-phase, alternating-current motors of other types 
which can be built in large capacities at 25 cycles. 
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I n the opinion of the writer , it becomes, not the choice 
of the best frequency fo r the alternating-current, series 
compensated type of motor , but a question of the proper 
selection of motive power fo r the e"xacting demands of loco
motive construction des igned for hauling trains of any 
weight at both high and low speeds over roadbeds of any 
gradient. T he question of frequency might well be left in 
abeyance until the coming of fu ller knowledge of the oper
ation of electric locomotives equipped with motors of dif
ferent types. Considered from the engineering standpoint 
of alternating-current series compensated motor design 
alone, the use of 15 cycles offers advantages in the better
ment of commutation, effi ciency and output per pound of 
motor which may justify its adoption, provided that type 
of motive power is best suited to the needs of the problem 
in hand. Taking into account, however, t he commercial 
interests involved, and considering the serious claims that 
may be advanced in favor of ot-her types of electric motors 
for which a frequency of 25 cycles is well suited, it appears 
to the writer that much stronger claims fo r recognition must 
be brought fo rth before the adoption of 15 cycles ca n be 
seriously considered. 

----+-•tHI- ---

TWENTY-FIVE VERSUS FIFTEEN CYCLES FOR HEAVY 
RAILWAYS 

BY N. W. STORER 

At the regular meeting of the I nstitute, on January 25 
of this year , a paper was presented by Messrs. Stillwell and 
Putnam dealing with the electrifi cation of steam railways 
and referring briefly to the question of the adoption of a 
standard frequency for single-phase rai lways. T his ques
tion aroused a great deal of interest and was discussed at 
g reater length than any other feature of the paper. The 
authors. while enumerating the advantages of both 25 and 
r5 cycles, drew the conclusion that the advantages were 
greatest on the side of the lower frequency, and this opinion 
was co:1.curred in by most of those who discused the mat
ter. I\fany good points were brought out, but all were 
more or less general; and while it is obviously impossible 
fo r the Institute to standardize at this time a frequency fo r 
railways using alternating current, a free and fu ll discussion 
of the matter can hardly fail to produce good results and 
to furni sh more definite information than was available at 
the t ime the paper was presented. The arguments in favor 
of 23 .:ycles may be reduced to the fo llowing: (1) It is a 
standard frequency which is in use in a great many pl;.m~s 
th roughout the country. (2) It is probably better suited 
for gene1 al power distribution and is certainly better for 
lighting than 15 cycles ; therefore, any railroad havi ,1g .1 

I 5-cyd e plant for operating it s road would be somewhat 
han dicapped in power for lighting and shop purposes. (3) 
The .oigher frequency is better suited fo r speeds of steam 
turbine5 of small size, it being _at present uneconomical to 
bi11 id 1urJ:,o-generators for less than 2000 kw at 900 r . p. lY, ., 

whiclt is the maximum available fo r 15 cycles. (4) Trans
~o rmers «re lighter and cheaper for 25 cycles. 

The p incipal arguments• in favor of 15 cycles are: ( 1) 
.A.n incn ;i ~r of from 30 to 40 per cent in the output ot a 
!l1otor of a given size and a consequent reduction in the 
total number of motors required to operate a railway and 
in the cost of equipment. (2) Better performance of the 
1 5- cycle motors, incl uding higher efficiency, higher power 
factor and better commutation. (3) Less dead weight to 
bt carried on cars and locomotives. (4) Lower line losses. 

T he first argument in favor of 25 cycles, namely, that it is 
a standard frequency in use in a great many plants of the 
country, is cP.rtainly a good one. It is undoubtedly a very 
serious matter to consider the introduction of a new fre
quency for any purpose whatsoever. There are, as is well 
known, a number of frequencies· in use at the present time 
fo r which there is no justification except that they are in 
use, and there is no class of service of which we know that 
cannot be handled with equal efficiency by one of the stand
ard frequencies, with the exception of the alternating-cur
rent railway systems. Railway electrification, if developed 
as every electrical engineer hopes it will be, will mean an 
undertaking of such magnitude as to make it practically in
dependent of other electrical interests, so that if a frequency 
differing from the standards now in use will be advantage
ous it should be adopted. 

The second argument in favor of 25 cycles, namely, that 
it is better suited for power and lighting purpoes than 15 
cycles, may be granted without admitting that it is a par
ticularly valuable point. Satisfactory lighting can be ob
tained with 15 cycles by using a low-voltage lamp having 
a large filament with high thermal capacity. This will be 
entirely suitable for ordinary railway lighting. Fifteen-cy
cle induction motors, while not having as wide a range of 
speed as is possible with 25 cycles, can undoubtedly be used 
to accommodate practically any class of service required of 
th em, and the fact that the single-phase commutating motor 
is more satisfactory on the low frequency may make the low 
freq uency even more satisfactory for shop purposes than 
the high frequency. In the discussion of the Stillwell-Put
nam paper one speaker called attention to the fact that rail
way companies would probably sell a large amourit of power 
along their right of way to consumers for various purposes, 
and stated that 15-cycle current would be unsuitable for 
such service. In reply to this , it is only necessary to call 
attention to the fact that the voltage on any railway circuit 
is so variable as to make it absolutely unsuitable for light
ing purposes, and it would, therefore, be necessary to intro
duce a motor-generator set to get good results : This might 
just as easily be made a frequency-changer to supply cur
rent at either 25 or 60 cycles, as might seem best for that 
particular locality. While this unquestionably destroys 
some of the simplicity of the scheme, it is undoubtedly what 
would be necessary in order to give satisfactory service, 
even if 25 cycles were in use on the railway, unless a sepa
rate generator were used for the lighting circuits. It seems, 
therefore, that the 15-cycle current would be little or no 
handicap to the railway company in this respect. 

The third argument, namely, that th e higher frequency is 
better suited for speeds of steam turbines, is undoubtedly 
true, but it affects a very small proportion of the work. 
Heavy railroads will require in pract ically all cases larger 
generators than 2000-kw units. In cases where they do not, 
high-speed turbines can be used an d frequency-changers 
employed. At the same tim e, we must admit that the last 
wo rd in rega rd to steam-turbine design has not yet been 
spoken, and it may shortly be an easy matter rn make com
paratively small units for use with 15-cycle generators. 

T he fou rth argument, that transformers are lighter and 
cheaper for 25 than for 15 cycles is undoubtedly true. There 
will be a difference of probably 25 per cent in the cost of 
the t ransformers for any g iven service. This difference 
must be offset by the diffe rence iu the cost of the motors. 

The meat of the entire argu ment fo r the lower frequency 
is in the greater output of the motors for a given size and 
weight. It was well shown in the Stillwell and Putnam 
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paper that the cost of car equipments and locomotives would 
far overbalance the cost of power houses and transformer 
stations; and while I do not wish at this time to give a mass 
of estimates as to the saving, I will adhere to the statement 
previously made that the output from a motor of a certain 
size will be increased from 30 to 40 per cent by the use of 
15 instead of 25 cycles. This has been proved by tests on 
several different motors. 

A well-known 100-hp, 25-cycle motor operates with full 
load at a speed of 620 r. p. m., and in the regular one-hour 
test on the stand has a temperature rise of 89 <legs. C. in 
commutator and 75 degs. C. in armature, other parts of the 
motor being well below 75 <legs. C. This motor operated 
at the same speed on 15 cycles carried a load of 113 hp with 
a maxim.um rise in temperature in commutator of 76.5 <legs. 
C. and in armature of 72.5 <legs. C. It is safe to say it is 
good for 115 hp with the limiting temperature of 75 <legs. C. 
in armature. This same motor with a larger number of 
turns on the field and run on 15 cycles carried at the same 
speed of 620 r. p. m. a load of 135 hp with a rise in temper
ature in commutator of 76 <legs. C., in armature of 75 <legs. 
C. and in field coils of 76.5 <legs. C. It is quite safe to rate 
this motor at 135 hp on 15 cycles. 

A larger motor carried a load of 225 hp with a temper
ature rise of 71 <legs. C. in commutator and 76 <legs. C. 
in armature, other temperatures being well below 75 <legs. 
C. This motor, operated at the same speed under identical 
conditions on 15 cycles with a load of 300 hp, rose 73 <legs. 
C. in commutator and 81 <legs. C. in the armature. With 
new field coils having more turns the motor will carry at 
least 325 hp and probably 340 hp with a rise in temperature 
not exceeding 75 <legs. C. 

While these results are all based on the one-hour test, 
the continuous capacities will have the same increase on _15 
cycles. The inference to be drawn from these results is, of 
course, that the temperature rise being the same for both 
frequencies, the losses must be approximately the same, and 
since the output is greater on 15 cycles, the efficiency must, 
therefore, be muth higher. Further, the tests are all based 
on 25-cycle motors modified only in field coils. If the mo
tors are designed especially for the low frequency , the re
sults will be still better. 

A comparison of the weights of car equipments for 25 
and 15 cycles indicates that there will be an advantage in 
favor of the lower frequency, even with the same number of 
motors. For instance, a four-motor equipment of 100 hp, 
25-cycle motors, with oil-insulated transformer, will weigh 
approximately 30,000 lbs. Such an equipment for 15 cy
cles would weigh approximately 28,500 lbs. The difference 
is small, but it is in favor of the lower frequency. If two 
15-cycle motors of 200 hp each, such as are now building, 
be furnished, the weight of equipment will be reauced to ap
proximately 23,000 lbs., or a reduction of 23 per cent in the 
weight of the car equipment. While it is perfectly prac
ticable to furnish two motors for a 400-hp equipment for 
operation on 15 cycles, it will be necessary to furnish three 
or four motors for 25 cycles on account of the great in
crease in the size of the motor. It is, therefore, absolutely 
necessary that the 25-cycle equipment weigh considerably 
more than that for 15 cycles. In the case of smaller motors 
aggregating 280 hp it is possible to furnish a two-motor 
equipment operating on 25 cycles. There would, however, 
he a <lifference'in weight of at least T 500 lbs. in each mo
tor in favor of the 15-cycle equipment of the same capacity. 
This would offset the increased weight of the 15-cycle trans
formers by at least 1000 lbs. In every case, therefore, even 

where the same number of motors are in use for both fre
quencies, the 15-cycle equipment will be lighter, and on ac
count of the smaUer motors the motor trucks will also be 
lighter, the amount of savin/:! here depending upon the size 
of the motor. 

The greatest gain from the use of 15 cycles is to be found 
in heavy railroading where locomotives are used. In buiid
ing locomotives it is desirable, on account of the weight, 
cost and maintenance charge, to concentrate the power in 
as few motors as possible consistent with weight on the 
drivers and the tractive effort desired. We have found that 
in virtually all cases the weight of useful apparatus on the 
drivers, even with 15 cycles, is sufficient to give the neces
sary adhesion without adding dead weight; therefore, th e 
use of 15 cycles means that in practically all cases for the 
locomotive a smaller number of motors can be used than 
is possible with 25 cycles. It is frequently the case that 
three motors which are sufficient with a certain size of 
driver for I 5 cycles would have to be replaced by four mo
tors having the same dimensions. It would sometimes hap 
pen that three motors necessary for 25 cycles could be re
placed by two of the same dimensions for 15 cycles. In 
the case of locomotives of very high speed the extra weight 
entailed by the use of higher frequency motors, and conse
quently heavier mechanical parts, would increase the weight 
of the train to such an extent as to call for a considerably 
larger output from, the motors, simply to haul · the extra 
weight. Such a case we have in mind in a high-speed pas
senger locomotive which has recently been built. This lo
comotive is designed to haul a 400-ton train both on heavy 
grades and at high speeds on level track. The locomotive 
as built for 15 cycles weighs approximately 140 tons and has 
four motors, each with a nominal rating of 500 hp. With 
a 400-ton train behind it this locomotive would thus have 
to handle a total of 540 tons. A 25-cycle locomotive built to 
handle a 400-ton train at the same speeds and on the same 
grades would require six motors of approximately the same 
dimensions, and these extra motors, together with the ex
tra weight of mechanical parts, would bring the total weight 
of the locomotive up to approximately 185 tons. The to
tal weight of train would thus be 585 tons, or an increase 
of about 8 per cent. The capacity of these motors would 
be in the neighborhood of 375 hp, which would be just about 
sufficient to handle the extra weight. It must be seen at 
once that the motors for this locomotive would cost 50 per 
cent more and the mechanical parts also considerably more. 
The only parts of the equipment which would cost less 
would be the transformer and preventive coils, and the con
trol equipment would be enough more expensive to counter
balance this. 

In this connection it may be of interest to give a brief 
description of the locomotive as built. It is of the articu
lated type, each half of which. has two pairs of drivers and 
a four-wheel truck similar to the standard American type 
of steam locomotive, the two halves being coupled back tci 
back. Th e drivers are 72 in. in diameter with 7 ft. 6 in. 
between centers of axles. On each axle is mounted a gear
less motor having a nominal rating of 500 hp and a con
tinuous capacity with forced ventilation of about 375 hp. 
ThP motors, weighing approximately 19,500 lbs. , are spring
supported , mounted, and connected to the drivers in ex
actly the same way as the motors on the single-phase loco
motive for th e New York, New Haven & Hartford Rail
roacl; this feature has been <l escrihe<I so many times that it 
is unn ecessary to repeat it. The frame of the locomotive 
is of the standard steam locomotive type placed outside of 
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the wheels. It is of cast steel connected at the front and 
rear and at three places between the ends by heavy cast
steel girders. The truck, which is of the standard steam 
locomotive pattern, has 36-in. iheels, with a wheel-base of 
6 ft. 2 in. 

The electrical and other equipment in the cab is mounted 
on a raised platform which is about 2 ft. above the floor
line and occupies the middle of the cab, allowing for a 
passageway on either side. There are num.erous windows 
along the sides of the cab which afford excellent light for 
the inspection of the apparatus. The equipment . is ex
tremely simple and accessible. The main transformer , 
which is designed for I I ,ooo volts, is mounted above the 
truck ,vith the top just below the platform in the cab. Di
rectly aboYe the transformer is located the electropneu
matic switch group to which the various taps 111 the t rans
former are carried. Back of the switch group are tile pre
ventive coils used in passing from step to step on the trans
fqrmer, and from these preventive coils runs a single lead 
to the reverser switch group, which is placed directly above 
the main motors. On this raised platform are also placed 
the motor-driven air co mpressor , the motor-driven blower 
for furnishii-ig air for ventilation of the motors and tra ns
former, and the air reservoirs. Suspended from th e 
structural work between the platform and the Z-bars in the 
roof of the cab are the oil ci rcuit-breaker in the high-ten
sion circuit leading to the tra nsformer, the small switches 
used in connection with the auxi liary motors, and the 20-
Yolt battery which is used for operating the valve magnets 
in the controller. The high-tension current is co llected 
from the overhead wire by the standard type of panta
graph trolley. It will be noted that on account of the large 
drivers and the comparatively high position of the appara
tus in the cab that the center of graYity of the locomotive 
is higher than usual in electric locomotives. The riding 
qualities of the locomotive are exceptionally good. T he 
weight of the locomotive, as stated, is 140 tons, there being 
50.000 lbs. on each driving axle and 40,000 lb s. 011 each 
truck. 

In the case of geared locomotives for heavy freight 
service, there is sti ll the advantage in favor of 15 cycles. 
\ \T here the · sa me number of motors is used for both fre 
quencies, it will be necessary to use larger wheels for the 
25-cycle locomotive. Lo w-speed locomotives are especially 
at a disadvantage with 25 cycles. It is possible to make 
a geared motor with a capacity of 400 to 450 hp for slow
speed freight sen ·ice with 15 cycles, while with 25 cycles 
a 300-hp motor is as powerful as it is practical to use. This 
means that in the freight service we have virtually the same 
condition as in passenger service, nam ely, that about one
third more motors will be required to perform the 
ser vice. The loco motive will weigh from IO to 35 per cent 
more. 

An examination of the efficiency curves for I 5-cycle mo
tors compared with those for 25 cycles will show differences 
in the losses in the motors alone which will mean a con
siderahle difference in the capacity of the power statio n. 
This, when added to the power required to haul the extra 
weight. and the increased line loss due to the higher fre
quency, will make a difference of 5 to 15 per cent in favor 
of the 15-cycle equipment. \:Vithout giving estimates or 
long tabulated statements, I leave it to the judgment of 
the members of the Institute to decide whether it is not ad
visable, with these facti. staring us in the face, to recom
mend a new frequency. It is well known that when the ad
vent of the first successful single-phase railway motor was 

announced by Benj. G. Lamme in his historic paper before 
the Institute in 1902, the frequency which he advocated was 
2000 alternations per minute, or 16 2/3 cycles per second. 
It was believed at that time that this frequency was the best 
suited to meet the many requirements of power plants for 
railway apparatus. However, owing to the experimental 
nature of the undertaking, it was deemed advisable to use 
the standard frequency of 25 cycles temporarily until the 
comm ercial success of the system was assured. At the same 
time, it was realized that the practical difficulties to be over
come in the single-phase system would be much greater 
with the higher frequency. Moreover, in the first equip
ments sold the motors were of comparatively small size, 
so that the space occupied by them wa~ not limited. 
F urtherm ore, the number of motors in an equipment was 
fixed by conditions oth er than dim ensions and weight, four
motor equipments being selected in nearly every case, partly 
on accoµ nt of the prevailing fad for four-motor equipments 
and partly because most of the equipments were built for 
operation on both alternating current and direct current. 
At any rate , aside from the greater difficulties met with in 
the design of the high-frequency motor in order to secure 
good performance, the question of frequency was of com
paratively small importance. Since that time some fifteen 
or twenty roads have been put in commercial operation 
with single-phase current at 25 cycles, and it has been 
proved beyond do ubt that the single-phase motor is a thor
oughly practical and commercial machine. At the same 
time, as was anticipated, all our experience goes to show 
the advantage to be gained by the use of a lower frequency. 
T his frequency need not be fixed at exactly 15 or 16 2/3 
cycles. As far as the motor operation is concerned, a varia
tion of one or two cycles either way will have comparatively 
little effect; but we believe, fo r the sake of using proper 
ratios between this and existing frequencies, that 15, which 
is one-fourth of the standard 60-cycle frequency, or 16 2/3, 
which is two-thirds of the standard 25-cycle frequency, 
should be adopted for use, especially on heavy railroads. 
\,Vhi le this will undoubtedly make it necessary for the manu
facturing companies to keep a larger variety of apparatus 
in stock (as there is no doubt that 25-cycle railways will 
be operated fo r a long time to come), the advantage to be 
gained from the lower frequency in the wi-1:ier use of appara
tus will far outweigh any slight disadvantage of this kind. 

T he mistake made by the blacksmith when he made the 
template which fixed the gage of the standard railways at 
4 ft. 8.5 ins. is a matte r of tradition. It is recognized as 
being one of the most fa r-reaching mistakes ever made, in
asmuch as it has ever since placed a limit on the capacity 
of the railroads of our country, both by limiting the ca
pacity of steam locomotives and the size of cars, and last, 
but not least, the capacity of electric railway motors and 
locomotives. What an enormous benefit would be gained 
from even a paltry increase from 4 ft. 8.5 ins. to 5 ft. What 
powerful machines could be built for a gage of 6 ft . But 
the mistake has been made, and it would cost so much to 
rectify it that the boldest of our railway magnates is stag
gered by the suggestion. 

Electrical engineers have an enormous responsibility in 
deciding upon matters of detail, such as frequency, which 
will have an effect that will fa r outlast anyone who has a 
voice in the· matter; and it certainly behooves us as engi
neers to consider carefully before recomme·nding the con
tinuance of the present standard frequency of 25 cycles, 
where it imposes such a handicap on the capacity of our 
transportation systems. 
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SINGLE-PHASE VERSUS THREE-PHASE GENERATION 
FOR SINGLE-PHASE RAILWAYS 

BY A. H. ARMSTRONG 

The introduction of the alternating-current, single-phase 
railway motor calling for a single-phase secondary distribu
tion system makes it pertinent to inquire into the question 
of power generation and primary distribution for such sys
tems. While the simplicity of single-phase generation and 
distribution is unquestioned, it is not always possible or de
sirable in these days of general power distribution to install 
a generating station and primary distribution system ca
pable of taking care of alternating-current railway load 
alone to the exclusion of synchronous converters and other 
receiving machinery requiring three-phase input. 

As the use of either single-phase or multiphase gen
erators seems to be open to certain objections, various meth-
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FIG. 1.-SINGLE-PHASE PRIMARY AND SECONDARY 
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ods of distribution are presented herewith, with some of the 
advantages and disadvantages pertaining to each. 

SINGLE-PHASE GENERATION 

Single-phase generation and transmission makes it im
possible to use synchronous converters, self-starting syn
chronous motors, or induction motors starting under load. 
It is pooriy adapted to general power distribution and is 
largely limited in its application to alternating-current rail 
way operation alone; its use is, therefore, open to grave 
objections of a commercial nature where there exists any 
possibility of selling power or in any way utilizing it for 
general converter and motor work. 

The single-phase generator has an unbalanced armature 
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FIG. 2.- THREE-PHASE PRIMARY AND SINGLE-PHASE 
SECONDARY DISTRIBUTION 

reaction which is the cause of considerable flux variation 
in the field pole-tips, and, in fact, throughout the field 
structure. Such generators must, therefore, be constructed 
with thinner laminations and oftentimes poorer mechanical 
construction to minimize eddy currents, resulting in in
creased cost of the generator. The large single-phase arma
ture reaction results in a much poorer r~gulation than that 
obtained with three-phase generators; it ca lls for increased 
amount of field copper and more liberal design which, with 
the larger exciting- units required, brings the cost of the 
single-phase generating unit throughout considerably in ex
cess of that of a three-phase unit of the same output and 
heating. 

The difficulties of single-phase generator construction 
appear to increase with any reduction in frequency, and the 

adoption of any lower frequency than 25 cycles !'nay result 
in serious difficulties in construction for a complete line of 
machines of the single;phase type, especially of the two 
or four-pole turbine-driven type, where the field flux is very 
large per pole. 

Against the difficulty of single-phase generator construc
tion, its greater cost and poorer efficiency, there is the great 
advantage of simplicity in the en tire generating, primary 
and secondary distribution system for single-phase roads. 
This advantage is so great that it justifies considerable ex
pense; looked at from the railway point of view only, the 
single~phase system throughout may be considered as offer
ing the most advantages. 

THREE-PHASE GENERATION 

Three-phase generation and distribution is in almost uni
versal use. Many single-phase railways receive power from 
such systems, and the commercial advantages resulting 
from t11 e use of such generators may in certain cases justify 
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FIG. 3.-THREE-PHASE PRIMARY AND SINGLE-PHASE 
SECONDARY DISTRIBUTION 

the co mplication of single-phase secondary distribution ob
tained from a three-phase source. As these commercial ad
va ntages are in many cases controlling, various combina
tions of three-phase-single-phase connections are presented 
herewith. 

THREE-PHASE GENERATION AND PRIMARY DISTRIBUTION 
TO MOTOR-GENERATOR SETS FEEDING INTO THE 

SINGLE-PHASE SECONDARY DISTRIBUTION 

This system has all the advantages of obtaining power 
from a three-phase distribution which may also feed syn
chronous converters and general power load, and is inde
pendent of the frequency of the generating system, being 
equally adapted to 60 or 25 cycles. I ts disadvantage lies 
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in the cost of the motor-generator sub-station, but it is the 
only system which will give perfect balance on a three-phase 
distribution system. 

THREE-PHASE GENER.\TURS OPERATING ALTERNATING
CURRE NT RAILWAY LOAD ON ONE LEG, THUS CALL

ING FOR DOTH PRIMARY AND SECONDARY 
SINGLE-PHASE DISTRIBUTION 

Commercial considerations of possible future synchronous 
converter or power load may justify the installation of three
phase generators designed for single-phase output for rail
way load and three-phase output for general power distribu
tion. This system is open to the objection ot serious un
balancing due to railway load on one phase only, and this 
unbalancing may be so great as to cause undue heating in 
synchronous converters, synchronous motors and induction 
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motors fed from the unel1ual potentials of all three legs of 
the th ree-phase ge nerato r. Te;ts have been made which in
dicate t hat receivi ng appara tus may have its capacity re
duced from 30 to 50 per cent with normal heating with the 
unbalancing caused by single-phase railway load fed from a 
three-phase generator in commercial operation. 

A three-phase generator run as single-phase is open to 
all the objections of excessive armature reaction, poor regu
lation, pulsat ing flux in fi eld st ructure noted above for sin
gle-phase generators, and such generators must be rated 
single-phase at two-thirds or less of their output when 
operating on bala1wecl three-phase load. 

TIJREE-PHASE GENERATION AND PRIMARY DISTRIBUTION 
TO S U B-STATION, FEEDING SU CCESSIVE T R OLLEY 

SECTIONS WITH SEPARATE PHASb-S 

, \\There the lengt h of the road is sufficient to permit sec
tionalizing the tro ll ey into three sections, or multiples of 
three, having an equal load on eac h section, this method 
provides for balanci ng the th ree-phase load, thus securing 
fu ll output of the generator, non-interference with power 
load, etc . Each sub-station must contain two sets of tra ns
fo rm ers con nected to separate phases, so that adjacent sub
stations may feed like phases into a common troll ey section 
extending between them. The installat ion of -a sm gle trans
fo rmer in each sub-stat ion would necessitate the sec tion
alizing of the trolley midway between sub-stations, hence 
losing half the effective value of the copper as obtained with 
the trolley sectioned at the sub-stations and two adjacent 
sub-stations feeding a com mon trolley section. 

This method of securing a balanced three-phase load is 
open to th e objection of complication and possible in
effectiveness, with serious di sarrangement s of schedule such 
as take place in railway operation during different periods 
of the day and season. 

T\\"C>-PHASE GE'.'\E R.\TT ON, GE NERATI NG STATION LOCATED 
IN CENTER OF SYSTE III AN D FEEDI NG ONE PHASE 

EA CII WAY 

So 1011g as th e load is Lalanced upon tl1 e two primary 
distribution sys tem s, th is method of connection is capable 
of good results; but operation under the necessiti es of com
mercial servic e shows it to be very difficult to balance the 
load upon the two phases, thus resulting in considerable 
unbalancing and extreme voltage variation on the less 
loaded leg. Thi s same criticism hold s true of the third 
method. 

T HREE- PHASE GENE R ATIO J\' A N D PRI J\IA RY DISTRIBUTION 
TO TRAXSFO Ri\IER SU B-STATIO NS CO N NECTED THREE

PHASE-T \\'0-PHAS E AND FEEDI N G SECONDARY DIS
T RIB UTION I N SUCH l\IA N NER THAT ADJACENT 

Sl'B-STATio~·s FEED LIKE PHASES INTO A 
COIIDJON TROLLEY SECTION 

T hi s method of connections is capable of giving good re
sults in operation, although occasional serie:, unbalancing 
may occur in the primary di stribution with a disarrange
ment of schedule or improperly proportioned tro lley sec
tions. Each sub-s tation must contain two transformers for 
regular servic e, and possibly one spare, which , together with 
the necessary switch board arrangement, increases the com
plexity and co~t of such sub-station compared with simpler 
arrangement possible with straight single-phase distribution. 

There a re other methods of connection, such as inde
pendent transmission lin e~ to several outlying sub-stations, 
tlrn~ giving the generatin g sta tion operator the opportunity 
to balance the load on the several phases of the generators; 
lrnt the methods outlined are those commonly proposed for 

single-phase secondary distribution used in connection with 
th ree-phase generation and primary distribution. 

GENERAL CONCLUSIONS 

The matter of proper selection of generating apparatus 
for single-phase roads seems to be closely connected with 
questions of a commercial character relating to a possible 
future load requiring a three-phase input. From a purely 
engineering standpoint, and considered from the point of 
view of the railway load only, the single-phase system of 
gen<'ration and distribution is to be recommended. The 
possible installation of generators having a lower frequency 
than 25 cycles would help this decision, owing to the unfit
ness of such a low frequency for general power distribu
tion work. 

uf the several methods of single-phase combinations pro
posed, the motor-generato~ set best protects the three-phase 
distribution system where power is purchased from foreign 
distributing systems, and such a method presents many ad
vantages which may outweigh its increased fi rst cost. 
·where the railway company finds it expedient to generate 
and distribute its own power from three-phase generators, 
the use of a single leg for the railway load or the in
stallation of three-phase-two-phase transformer sub-sta
tions-both seem to offer advantages justifying their 
recommendation, and the choice between the two may per
haps be left to the needs of local requirements. 

•• 
COM MU I A TI.NG-POLE DIRECT -CURRENT RAILWAY 

MOTORS 

DY E. H. ANDERSON 

To appreciate the development and reasons for the ex
istence of a commutating-pole railway motor, it is well to 
discuss in some degree some other developments. In the 
beginning, railway motor designers had many difficulties 
to contend with. 

T he question of gearing was. possibly foremost, whether 
it should be single or double reduction or possibly gearless. 
A ll these were tried with more or less success. The pendu
lum swung back and forth from this point, but it has set
tled partly and is still se ttling. The small motor (automo
bile) is now more usually double reduction; however, in 
some cases, single reduction is used where weight is not of 
importance. The u sual railway motor has settled down to 
single redu ction. In the larger railway motor, where the 
work approac hes that of a locomotive, it is often question
able whether single reduction or gearless should be used. 
\\Then powers are small, as in the case of single-car units, 
the motor is naturally provided with single-reduction gear
ing. Then, again, for large locomotives and high speeds, 
obviously the motor should be of gearless construction, this 
being especially true in the light of what may be done with 
gearless bipolar motors of direct-current design. ' 

Possiblv insulation is next in order, various methods hav
ing been -tried. Ti1e conductors have been covered with a 
variety of material s, but double or triple cotton-covered in
sula"tion has practically become standard. The slot insula
tion has been through 'various changes; for wire-wound ma
chi nes it has settled down to a good varnished cambric with 
a protecting tape of cotton, although an all-asbestos insula
tion of arm ature coil s is promising. Where bars are used 
as arm ature conductors, it is possible to insulate them. en
tirely with mica. This type of insulation has been fully 
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developed and may be considered as standard. The field 
insulation has long been in a state of evolution, but is pretty 
well standardized on a basis of mica in metallic shells for 
the larger ribbon-wound field-coils, and varnished cambric 
for the smaller fields wo1;1nd with wire. Here also an all
asbestos insulation is promising. 

The present method of lubricating the bearings with oil 
has resulted from a process of elimination, many forms of 
grease-cups, oil-cups, wicks, etc., having been tried; in fact, 
the preferred lubrication at one t'ime was grease. With the 
advent of interurban t rolley roads came greater speeds, giv
ing rise to many more car-miles per day, and complaints 
arose of short life of bearings, injury to armatures, etc. 
The methods of lubrication underwent many changes, but 
are now well established as wool-waste and oil ; no doubt a 
good solution of a difficult and important problem. 

During this period of development the armature . was 
changed froin a smooth to a slotted core, and much thought 
was given to the size of commutator, number of segments, 
turns per coil, etc., in th e effort to produce successful opera
tion of the commutator. vVith all forms of copper"brushes 
there was most destructive sparking and enormous local 
currents in coil s short-circuited by the brush during com
mutation. The carbon brush was tried and found to be the 
greatest improvement yet discovered in producing success
ful commutation. The greater contact resistance decreased 
the local currents to reasonable values, yet th e energy lost 
by the greater contac t resistance in the main circuit was 
small. The carbon brush thus opened up possibilities tn 

design not before thought of. 
The inductance of coils was reduced by plac ing two 111 

· l?ot,athn-

li'esu/t::ant;, 

- T 

excitation 
Main Pole 

--B-

----- - - -0 

F I G. 2.- DI STRIB UTION OF MA I N FLUX I N THE POLE FACES 

one slot instead of one, thus saving insulation and reduc
ing the diameter of the armature. L ate r came the three 
coils per slot armature, this bei ng the standard for many 
motors to-day. 

A s motors had, to lie buil t to fi ll a .restr icted space, not 
o nly for large power and small diameters, but with good 
commutation at higher potentials, it gave rise to the fo ur 

and fi ve coils per slot armature. Many coils per slot neces
sarily increased th e slot width, and this in time called for a 
laminated-fi eld pole structure in order to limit eddy-cur
rent losses. In the meantime the operator was demanding 
higher potentials, more wo rk from the motors and better 
commutatio n, and the co mmuta tion had not kept pace with 

F I G. 1.-D. C. SERI ES DRUM ARMATU R E, THIRT Y-TH R EE 
SLOTS AN D ONE CO I L PER SLOT 

oth er developments; in fac t , was becoming more troulilc
so me as compared to other difficulties, largely on account 
of higher operating potentia ls. Some mea ns had thus to 
be adopted .for rad ically improving commuta tion, and the 
fo ll owing pages deal more part icularl y with this subj ect. 

T he arm ature in its simples t conception is a drum , di vided 
into four sections for four poles; under a north pole is a 
broad distributed sheet of current running parallel to th e 
shaft ; under a south pole is also a broad distributed sheet 
of current , but in a reverse direction. 

Thi s distributed arm ature current produces a magnetiz
in g force which changes the distribution of the main flu x 
in the pole-fa ces, as shown in F ig. 2 . I t will be see n that in 
th e center of th e pole there is no di stributin g effect, but 
iu the center between poles th ere is the maximum magnetiz
ing effect from the a rmature. T hi s is where th e co ndu ctors 
a re commutated by the brush and th e direc tion of the cur
rent reversed in passing from the zone of one pole to the 
zone of the next. 

T he magnetizing effect of the armature, ueing a maxi
mum midway between poles , produces a flux th rough the 
air space to the frame. T he cond4ctors in motion cut thi s 
flux, producing a voltage in th e coi l to be commutated. 

The combin ed result of armature and fi eld magnetizing 
effec t is to cause a flu x to leak fro m the pole-tip over into 
the armature just where the conductors are being co m
mutated. 

T he two leakage fl uxes a re alike and add to produ ce volt
age in the coil which is being commutated. Thm th ere is 
a potential between commutator bars, and when these are 
short-circuited by th e brush a local current is caused to 
fl ow in the coil under commuta tion. T hi s local current 
adds to the line current already there. A ny conductor car 
ryin g curren t has lines of fo rce interlinked about itself 
caused by the current in the conductor. T he co nrlu ctn rs, 
imbedded in and surrounded on three sides bv iron. have a 
good opportunity of surrounding themselves with a lot of 
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leakage fl ux . T he interleakage of leakage flux is similar 
to the inertia in mechanics. 

T he combined current (l ine and local) has still g reater 
inte rl eakage of leakage lines and becomes more difficult to 
reverse. The reversing has been done heretofo re by the in
creasing resistance of contact between the bru sh and the 
commutator bar as the latte r is passing out under the brush, 
the rate of change of current ever increasing. This causes 
the reactance or kicking voltage to become higher and 
higher. As the bar leaves the brush, the change in current 
in the coil becomes so rapid that an appreciable voltage is 
induced and arcs through the air from the bar to the brush, 
or vice-versa, thus producing what is commonly known as 
sparking. 

T he object is, then, to remove the sparking by counter
acting one, or all , of its causes. Should we place midway · 
between the main poles another coi l, having the same mag
netizing power as the armature , but so connec ted as to mag
netize in t he reverse direction to the armature, there would 
be nothing to cause a leakage flux fro m the armature to the 

Cu r ren t, 

FIG. 3.- R E L ATION BETWEE N COMMUT ATI NG- PO L E DENSITY 
AND CURREN T 

frame. T hen, again, should we fu rther excite thi s coi l so 
as to overcome and balance the combined effect of arma
ture and field fo rces, commonly known as disto rtion and 
leakage of the m.ain flux from the pole-t ip, we would annul 
this troublesome cause of sparking. After the above two 
effects are taken care of, there remains a force necessary 
to produce a potential sufficient to reverse the current in 
the armature coil. 

To produce this potential t here must be such a density of 
fl ux as will generate this requi red voltage by the conductors 
cutting same in revolving. The width of such magnetic 
density should be sufficient to embrace the conductors com
mutated by the brush when running in either direction or 
rotation. 

T he commutating voltage produced by the fl ux of the 
comm utating pole is the accelerating fo rce required to 
change the direction of current in the armature coils one 
by one as they come under the brush. It m.ust be suffi
cient to accompli sh this in the time that the coil, bei ng con
nected to two adjacent commutator bars, is under the 
brush. vVhen the commutator bar leaves the brush the 
current is already reversed, fl owing in proper direction, and 
is of the proper amount. so there is no tendency to spark. 
Commutation may then be said to be perfect. 

As stated before, an armature coil imbedded in iron is 
surrounded by a leakage flux , which is caused by the cu r
rent in the coil. and may be said to have magnetic inertia 
or momentum. T his is similar in mechanics to a revolv
ing shaft bearin ~ a mounted fl y-wheel. T he voltage in
du ced in the coil by the flux from the commutating pole 
may be likened to a constant counter torque, this counte r 
torque serving to slow down the revolutions, stop, and 
cause an increase in speed in the opposite direct ion. 

It is evident that there may be a particular armature cur
rent, speed of mo tor and flux from. commutating pole 
wherein the above described conditions will obtain. It will 
also be appreciated that the voltage induced by the com
mutating pole flux will vary directly as t he speed; further
more, the t ime that the coil is under the brush is shorter 
as the speed is higher, and vice-versa; also that the time re
quired to reverse a current is inversely as the voltage. The 
conclusion is that the action is entirely automatic througµ
out the entire range of speed with the particular condition 
of current and commutating-pole density. 

T he nex t question is : Can the action be automatic for 
varying current as well as speed? T he commutating pole 
may be excited by the main current of the motor, being 
connected permanently in series with the armature. The 
commutating-pole flux will then vary almost directly as the 
current, which is the desired result. When the current is 
half, the comm.utating-pole flux is half, and the commutat
ing voltage corresponding thereto. Thus the action is en
tirely automatic fo r variation in current or speed, or both. 

F ig. 3 shows that the relation between commutating-pole 
density a nd current should be a straight line, rising and 
falling directly with the current. It is well understood that 
an absolutely straight line between current and density 
cannot be obtained when a more or less saturated iron cir
cuit ,carrie s the flu x, but it can be approached sufficiently 
close fo r all practical purposes by careful design and ex
perience in these matters. In a series motor the density of 
the whole iron circuit increases as the load comes on, and 
there is an increasing stability in commutation which serves 
to offset, partly, if not entirely, the lack of commutating-pole 
density on high load. The combined effect is to produce 
perfect commutation at all loads. 

Since the commutation is automatically taken care of for 
variations in speed and current, it is possible to change the 
voltage impressed on the motor through quite a range with
out sparking. T his is thoroughly borne out by motors of 50 

to 250 hp, recently constructed in this country. 
T he only limitations in raising the voltage are : Arma

ture speed and strength of binding wire; volts between bars, 
and insul~tion. 

T his brings us naturally to the question : What effect will 
this commutating pole have on designs for voltages higher · 
than are now general for railway service? 

Railway-motor commutators before being connected to 
the armature winding are tested from bar to bar with 400 

to 500 volts, alternating current, which means a maximum 
of 40 per cent more, so that actual jumping of current from 
bar to bar on a clean commutator would not occur at less 
than 500 volts per segment. An ordinary commutator of 
I I I segments and four poles would, under these conditions. 
be good fo r 13,000 volts between brushes. The actual jump
ing of current ac ross side micas of a clean commutator is 
not the limiting condition. 

Our limiting condition is the voltage per bar which will 
maintain an arc already established. The allowable voltage 
per segment is largely dependent upon the condition of the 
commutator. T he condition of commutator depends upon 
the dete riorating tendencies, such as sparking and other 
cau~cs. like poor carbon brushes, hard side micas, etc. 

If the sparking be eliminated, the etching of the com
mutator bars is largely reduced. The carbon brushes are 
required to carry only th e line current , instead of the line 
and a la rge amount of local current; ther~fore, the brushes 
are not disintegrated so rapidly. The carbon brush has less 
mica to wear off, because the bars are not burned away. 
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The result is that the carbon brushes work better, and the 
commutator stays in a very much better condition. The 
conclusion from the above is that much higher average 
volts per segment may be used with commutating-pole mo
tors than with motors not having commutating poles. 

The usual non-commutating-pole railway m.otor, 40 to 
50-hp, has a commutator about 9.5 ins. in diameter, with 
l l l to 125 segments. The average potential between seg
ments is approximately 18 volts. Large motors, operating 
on 650 volts normal, have 155 to 165 segments, and the aver
age potential between segments is approximately 17 volts. 
If the average volts between segments on comm.utating-pole 
motors be assumed as 24, and the number of cornmutator 
bars per inch of circumference as 5, we have the following 
possible voltages on various sizes of motors and commutator 
diameters: 

H.P. 
40 ...... .... . ............ . 

75. · · · · · · · · · · · · · · · · · · · · · · · · 
IOO ••••• • • ....... • ......... 

150 ..... ................... . 
200 ••.•.•. , •.••.•........... 
250 ••.•.... ...•............. 

Diameter of 
Commuta tor 

9 
l l 

13 
14-5 
16 
18 

Maximum 
Volts Motor 

850 
1040 
1230 
1370 
1510 
1700 

The above may be said to apply only as far as tendencies 
are concerned. Not all these various voltages would be 
practicable. It would be better, for various reasons, to 
adopt 1200 volts as the higher standard. 

The propositions requiring higher potential than 600 volts 
are usually 30 to 50-ton cars with speeds of 40 to 60 miles 
per hour. These call for a motor of 75 hp or larger, so the 
sizes naturally fall where 1200 vo lts can be made with rea
sonable cost. 

The commutating-pole motor, on 600 volts, makes possi
ble ·commutation and general operation in service many 
times better than that of the non-commutating pole motor. 
On 1200 volts the commutation is decidedly better than with 
a non-commutating pole type motor on 600 volts. The 
1200-volt motor requires proportionally more insulation 
than the present 600-volt motor. This extra insulation re
quires more diameter and more external dimension. 

\Ve have the possibility of 1200 volts per motor, the mo
tor having four poles. Should the motor be bipolar and 
the speeds high enough to make the design possible, we 
may have 2500 volts per motor. Then again, if there should 
be two windings on one core, a com.mutator on each, and 
these windings connected in series, we have the possibility 
of a 5000-volt motor. Then again, should we have a double
track railway and the rail neutral, we might have ro,ooo 
volts direct current between the two trolley wires. 

It will be appreciated that more voltage means more in
sulation, more space, and more cost. It will also be seen 
that the control, car lig hting and operation of auxiliary ap
paratus require special consideration. 

The non-commutating pole motor has inherently a higher 
iron density, which serves as a compensating feature, im
proving commutation. The commutator pole co mpensates 
for armature reaction and takes care of troubles due to lack 
of compensating features; a lower iron density may, there
fore, be utilized and lower iron losses obtained. 

The absence of sparking makes the commutating losses 
very much less. The rating on the hourly oasis may not 
be much greater than with the non-commutating pole mo
tor. On account of core loss and com.mutator Ioss being 
considerably less, and these prominent features in heating, 
the commutating-pole motor has naturally a higher con
tinuous rating; it is not only capable of taking large fluctua-

tions ot voltage and current, but will haye a greater all
day service capacity. This latter feature oecomes more 
pronounced as the distance between stops is greater. 

There are several ways of making use of higher direct
current potentials. The most prominent of these are the 
following: 

r.-City service, 600-volt trolley; maximum speed 25 to 
30 miles per hour, with stops and schedules incident to city 
service; and interurban service, 1200-volt trolley; maxi
mum. speed 50 to 60 miles per hour, with iew strops and 
high schedules. The motors would be wound and insulated 
for 1200 volts. Two motors would be connected in multi
ple, and the two groups of a four-motor equipment handled 
in series and in parallel. 

2.-City service, 600-volt trolley; maximum speed 25 to 
30 mil es per hour, with stops and schedules incident to city 
service; suburban service, 600-volt trolley; maximum speed 
of 30 to 60 miles per hour, with stops and schedules incident 
to suburban business; and interurban service, 1200-volt trol
ley; maxim.um speed 50 to 60 miles per hour, with few stops 
and high schedule speed. The motors would be wound for 
600 volts with a relatively low armature speed and insulated 
for l 200 VO Its. 

On a 600-volt trolley two motors are connected in multi
ple, and th e two groups handled in series and parallel. 

On a 1200-volt trolley two motors are connected in series, 
and the two groups of four-motor equipment handled in 
series and parallel. 

The armature speed and commutating features should be 
so designed that if one wheel slips and one motor has 1200 
volts or so across its terminal, its armature speed will be 

. reasonable and the commutation good. 
Interurban cars with four axles and four motors usually 

accelerate at 1 to r.5 miles per hour per second; this requires 
about IOO to 150 lbs. per ton, which is 5 to 7.5 per cent co
efficient of traction. These are low coefficient values for 
interurban roads and are seldom met with; however, should 
slipping occur, the motor design should be such that no 
damage to equipment will resu lt. In the city the dirty street 
may give a lov,· co ndition of traction, but under these condi
tions the motors may be used in multiple or operated as ai1y 
four-mo tor equipment is now handled. 

Summing up, the advantages of commutating-pole rail
way motors as compared with non-commutating pole type 
are as follows : Sparkless commutation even on heavy 
overloads; flashing at commutator largely reduced and prob
ably eliminated; less wear on commutator; cleaner and safer 
motor because of reduced carbon and copper dust from 
brushes and commutator; marked reduction in heating- of 
commutator; greater current density in brushes; increased 
life of brushes; increased efficiency and free running ca
pacity because of lower core and commutator losses; possi
bility of successfully using higher voltages; greater facility 
in design of large motors, especially as regards commuta
tion, and possibility of increasing service capacity of mo
tors by blowing. 

•• 
REGENERATION OF POWER WITH SINGLE-PHASE 

ELECTRIC RAILWAY MOTORS* 
BY WILLIAM COOPER 

The conditions necessary that an electric motor may 
operate successfully in regenerating or restoring power to 
the supply circuit are: The counter pressure generated by 
the motor must be greater than the impressed pressure of 
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the supply circuit ; the value of this excess co unter pressure 
lll.USt be under control and maintained in suitable relation 
to the impressed pressure; and there must be at the time 
other pO\ver-consuming devices co nnected to the supply cir
cuit. 

There is no difficulty in producing the first condition; the 
second is the one that is difficult to fulfil. There are two 
methods of regulating the counter to the impressed pres
sure; one is to increase the counter pressure and the other 
to reduce the impressed. The third condition , except in 
isolated cases, will be taken care of by the operating load. 

FIG. 1. - REGENERATION WITH SINGLE-PHASE MOTOR 

P ractically a ll variab le-speed railway motors are of the 
so-called series type, a nd as this type of motor is the only 
one having the proper characteristics for general railway 
work, it alone will he considered. 

The operation of a series dynamo electric machine as a 
series generator on a constant-potential circuit is a problem 
which many have grappled with, but none has solved. The 
machine must be given a shunt characteristic of a greater 
or less degree to make such operation possible. A machin e 

running speed under the conditions. The motor is then 
developing only sufficient torque to overcome the train re
sistances. The motor, being a series machme, has the same 
current in the field and armature. Under these conditions 
a very slight increase in the field current would increase 
the counter electromotive force of the armature to a value 
greater than the impressed electromotive force of the sup
ply circuit. 

Now assume an ordinary series motor in which the arma
ture current cannot be increased materially above the cor
responding field strength without disturbing the commutat
ing conditions; it follows that the motor acting as a gen
erator can only give a retarding force approximately equal 
to the train resistance. This added to the train resistance . 
would give a total retardation so small that it could not be 
called a braking effect. From this it is obvious that the 
armature current must exceed the field current at times in 
order to produce a retarding effect which can be utilized in 
bringing the train to rest, or in holding the train on a grade. 
This, then, is another condition which the ordinary series 
railway motor does not readily fulfil. 

From the foregoing it would seem that a motor, to operate 
successfully as a regenerator of power, must have the foJ.'. 
lowing charac teristics: It must be capable of operating 
through a wide range of variation between field and arma
ture current, and it must be provided with some means of 
producing a shunt characteristic. 

The first characteristic exists to the fullest extent in a 
motor having some means of compensating for armature 

FIG. 2.-0SCILLOGRAl\1 OF GENERATED AND TRANSFORMER 
ELECTROMOTIVE FORCES. THE GENERATED ELECTRO

l\IOTIVE FORCE IS THE CURVE WITH THE 
IRREGULAR TOP 

FIG. 3.-0SCILLUGR,\ M OF CUR R ENT AND ELEC
TROMOTIVE FO R CE OF GENERATOR. TH;E 

LOWER CURVE IS THE CURRENT. 
POWER FACTOR 80 PER CENT 

LAGG I NG CURRENT 

having the shunt characteristic predominant is unfit for use 
as a railway motor, and as this characteristic must be 
predominant to operate successfully as a generator, it is at 
once evident that the motor must be changed m some man
ner before it can be used as a generator. 

And this is not the only condition which the motor must 
fu lfil to operate successfully as a generator in restoring 
µower to the supply circuit. The motor must operate satis
fac torily while the armature current is varied through a 
wide range with a constant field. This is evident from a 
very casual observation of the conditions. 

Assume that the car or locomotive being driven by the 
motor under consideration has attained a balanced or free 

reaction, as well as a means of maintaining a constant com
mutating condition. This characteristic also exists to a lim
ited extent in a motor having either one of these functions. 

The second characteristic is not so easily provided. In 
the direct-current motor it can be obtained by providing 
the motor with both a shunt and series winding, either of 
which has sufficient capacity to operate the machine either 
as a shunt-wound generator or as a series motor. 

A nother method of furnishing the shunt characteristic is 
to provide a means of separately exciting the motor field 
independent of the line or motor voltage. There are several 
ways of doing this. In the case of four-motor equipments, 
one method is to use one motor as a generator to excite 
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the other three motors which will operate as generators, be
ing connected to the supply circuit. 

Storage batteries may also be used to excite the field s, but 
this arrangement has its disadvantages in being complicated. 

The great difficulty encountered in operating direct-cur
rent motors as regenerators of power is that the impressed 
pressure is a constant, and the means at hand for meeting 
it are very limited. As the ordinary series motor will not 
permit of any very great variation of armature current with 
a constant field, and as only a very limited number of com
binations of the motors is possible, the range through whi ch 
an equipment can be operated regeneratively 1s, under the. 
most favorable conditions, very limited. 

ln the single-phase, alternating-current motor of the 
series type these necessary characteristics are inherent . 
Without entering into a description of thi s motor, the design 
of which is well known , it is sufficient to say that the ma
chine is provided ,vith a compensating winding to neutralize 
the armature reaction, anrl also has preventive leads betwee n 
commutator and armature windings which ass ist in com
mutation. This construction yields the first charac teri stic; 
the second is easily obtained in connection with the tra ns
former used in the voltage control of the motor. 

The method of producing this result is to use one of the 
motors of the equipment as an exciter for the others. By 
providing the transformer with suitable voltage taps, the 
value of the field current of the exciter may be varied 
through a wide range, as well as the g enerated voltage of 
the restored power. In this respect the conditions a re very 
much more favorable than in the case of the direct-current 
motor, in which the only variations that can possibly be 
made are in the series-parallel combinations of th e motors 
which are being used as generators. 

The exact arrangement of the motors and their connec
tions is shown diagrammatically in Fig. I. 

Assume the car or locomotive upon which the motors arc 

FIG. 4.-0SCILLO GRAM OF CU RREN T A N IJ E LECT ROMOTIVE 
FORCE UNDER LIGHT LOAD. THE LOW E R CURVE I S 

THE CURRENT. POWER FACTOR 98 PER CENT 
L EADING CURRENT 

mounted to be in motion, the armatures turning at a cor
responding speed. If the field of the first machine be co n
nected to the transform er, an alternating electromotive force 
will be generated hy its armature, the value of which will 
be directly proportional to the speed. If the field of th e 
other motor be connected to the exciter armature, an al
ternating current will pass through it, and the second arma
ture will, in turn, generate an alternating electromotive force 
the value of which varies about as the square of the speed
the excitation of the first machine remaining constant. 

T he electromotive fo rce genera ted by the second armature 
will bear a very close phase- relation with the elec t romoti ve 
fo rce of the transform er, for th e r easo n that the current in 
th e fi eld circuit co nnected to the transformer lags a pprox i
mately 90 <legs., as does the current in the fi eld circuit of 
the second machi;1e. This combina tion throws the gen
erated elec tromotive fo rce of the seco nd machine a pproxi-

Fir; _ 5.- 0SCI L LOGRi\ i\ l UF CU RR ENT .\ND E L ECT ROMOTI V E 
FORCE UN D E R N UR i\L \ L L O ,\ D. CONDI TIONS AS I N 

FIG. 4. T H E LO \\' E R CU RVE I S T H E CU R R ENT. 
POWER FACT O R 99.5 P E R CEN T L.\ CGJNr; 

CU RRENT 

mately 180 degs. bac k of the transfo rm er e1ectromo\ive 
fo rce , or by reversing th e connec tions in th e same phase
relation. 

The phase-relation between the ge nera ted a nd trans
fo rm er voltages is shown in F ig . 2 . 

T he record shows tha t the two elect ro motive fo rces a rc 
in exactly opposite phase. U nder th ese co nditi ons the cur
rent fl owing after the circuit is closed with t he co nn e :::: 
t ions r eversed will be di splaced from the ele :: tromo tivc fo rce, 

FI G. 6. - 0SCI L LOC Rr\ i\I C F CU RR EN T AN D E L E CT ROM C T 1VE 
FO R CE UNDER 100 P E R CENT () \TE R LOi\ D. COJ\'D IT Jr NS 

AS IN F I GS. 4 AN D 5. POWER FACTO R 97 PER CENT 
LAGGING CURR ENT. THE CURRE N T I S f H E 

UPPE R CURVE 

due to the impedance of the 2.rmat ure circuit. F ig. 3 shows 
this di splacement when the a rmature is ca rrying about TOO 

per ce nt current overload. 
T his is at a power fac tor of 80 per cent. T he power fac 

t o r varies betwee n this and 100 per ce nt as the load de
creases to ze ro. The obvious method to improve the power 
fac tor is to shift the phase- relation of the generated to the 
line electromotive force. T he result of thi s is shown in 
Figs. 4, 5 and 6. 

F ig. 4 shows approximately the relation of the generated 



STREET RAILWAY JO URN AL. [VoL. XXIX. No. 26. 

to the transformer electromotive force as ii would be on 
open circuit, as the current in this case is small. 

From these records, it is evident that there is no diffi-
culty in restoring power with a single-phase commutator
type motor at practically 100 per cent power factor, the 

when operating as motors; therefore, there is a surplus of 
capacity in four-motor equipment and in three-m.otor equip
ment about an equal capacity. 

The characteristics and capacity of the machines being 
correct for the work, it only remains to provide suitable 

- means for manipulating the circuits to 
,-----~--------..-------.-------.... adapt the apparatus to the conditions. 

T his is accomplished by providing 
switching apparatus to connect the mo
tors in the proper relation and for fur
nishing and controlling the field current 
of the machine used as an exciter. 

Fig. 7 shows, diagrammatically the 
main circuits and connections for a four
motor equipm.ent. From this it is evi
dent that the switches used must have 
a current capacity the same as the mo
tors, for there are four in parallel on the 
transformer and the switches used for 
reversing carry the current for one mo
tor only. As shown, thirty-six switches 
are required for the entire control of the 
motor equipment. 

Fig. 8 shows diagrammatically the 
same motor equipment arranged for re

FlG. 7.- 1\IAI N CIRCUITS AND CONNECTIONS FOR A FOUR- lvIOTO R EQUIPMENT generation in addition to the regular 

machine operating as a non-synchronous alternating-cur-
rent generator. 

This condition being established, the next step is to see 
how it applies to actual operating conditions. From the 
foregoing it is evident that one of the motors of the equip
ment must be set aside for use as an exciter for the others, 
or a separate motor-generator set must be provided. If a 
separate source of excitation is provided, all the motors can 
be used to the fullest extent for regenera
tion of power, in which case the total ca
pacity for regeneration will be increased 
over the capacity of the machines as mo
tors by the increase in the power factor. 
If the regenerative function is to be used 
for braking in making frequent stops, it 
might be desirable to supply· the separate 
excitation; but if it is to be used in hold
ing the train on grades it is unnecessary, 
as the remaining motors, if the equipment 
consists of three or more motors, will have 
ample capacity to do the work. 

motor control. As shown, fifty-four 
switches are required of the m.otor-current capacity, and 
sixteen of one-fourth that capacity. Of the added switches 
of the motor-current capacity, ten have been added to the 
transformer to enable slow speeds on regeneration to be ob
tained, and eight are required to change the combinations 
of the motors. Besides the added switches, three small pre~ 
ventive coils and a few additional transformer taps are re
quired. From this it is seen that the amount of additional 

Assume a 2 per cent grade of consider
able length. The motors, all working, 
have sufficient capacity to haul the train 
up the grade. Assume the equipment to 
consist of four motors. Assume train re
sistance at 6 lbs. per ton. The total tractive 
effort will then be 46 lbs. per ton in 
ascending. 

To hold the train at the same speed in 
descending, a retarding force of 34 lbs. per 

FIG. 8.-FOUR-MOTOR EQUIPMENT ARRANGED FOR REGENERATION IN 
ADDITION TO THE REGULAR MOTOR CONTROL 

ton must be supplied. The retarding force necessary 1s 
then approximately 75 per cent of the force necessary to 
haul the train up the grade. It is evident from this that 
three of the four motors have ample capacity to exert the 
necessary retarding force, even if the power facto r of the 
machines as generators is no better than when they are 
operating as motors. I t has been shown that the power 
factor when operating as generators can be made better than 

apparatus required is insignificant compared with the result 
accomplished. 

The curves shown in Fig. 9 give the relative tractive and 
retarding effect, both continuous and maximum, of a four
motor equipment. 

As shown by the curves in Fig. 9, the three motors of a 
four-motor equipm.ent acting as generators restoring en
ergy to the line will let a train down a 2 per cent grade at 
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any speed from 9 miles per hour to 30 miles per hour, that 
the motors have capacity to haul up the same grade at any 
speed up to 18.5 miles per hour. This is for continuous 
duty. At maximum duty for short periods the capacity is 
increased about 60 per cent. . between 9 miles per hour and 
30 miles per hour there are forty operating speeds, the 
gradations from one to the other being such that at no time 
will there be any variation exceeding ro per cent in torque. 
This necessitates, of course, a rather large number of 
switches being used, but seems to be a yery desirable co n
dition to fulfil in heavy freight traffic. 

EFFICIENCY OF THIS SYSTEM OF REGENERATION 

The efficiency of the system when the motors are operat
ing as generators and restoring energy to the supply circuit 
is about the same as the efficiency when operating as motors , 
there being perhaps a slight advantage in th e case of the 
generator, due to the improved power factor conditions. 
This, of course, assumes about the same load conditions on 
the machines in either case. However, the actual saving 
in power house output can never be a very large percentage. 
If the entire load consisted of 2 per cent grarles and there 
was no switching to be done, the saving in power consump-
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tion might be as high as 50 per ce nt, whil e under ordinary 
conditions it could not be made to exceerl one-half of this, 
and under unfavorable conditio ns or with a level track and 
long runs, using the regenerative function only for brak
ing, the saving could not be more than a few per cent. 

The value of this system of regeneration is not to be 
found so much in the sci.ving of power as in the saving in 
wear and tear and the ability to operate over a wide range 
of speed, as well as the comparative safety of operation. In 
the case of running heavy trains down long grades, the 
braking apparatus of all cars in the train can be held in 
reserve, it being necessary to use it only in emergency or in 
making the final stop. Under these conditions the number 
of accidents due to the fai lure of the brakes would be very 
much reduced. 

This is the only system of rege1:ieration yet developed 
which can be operated at maximum efficiency over a wide 
range of speed. In the case illustrated forty speeds be
tween 9 miles per hour and 30 miles per hour are obtained. 
This number can be increased if desired simply by the addi
tion of a few switches. 

The three-phase system is the only other one in which 
the regenerative function has bee n developed to any ex
tent, but at most there are only a few widely separated 
speeds at which it can be operated efficiently, Generally, 
there is but one. 

A system of electric traction in which the trains must go 
up-grade and down-grade at one fixed speed in order to 
operate efficiently is certainly at a disadvantage when com
pared with one in which the trains can be operated at any 
speed below a certain maximum speed up-grade and at any 
speed within safe limits down-grade, at all times, whether 
taking energy from the line or restoring it to the line, the 
apparatus operating with maximum efficiency. 

It will be noted that in this system the impressed voltage 
is changed to adapt it to the generated, while m the direct
current or the three-phase system there is but one impressed 
voltage avai labl e. This wide range of working voltage, to
gether with the ability to vary the armature current with 
respect to the field through a wide range, gives to the sin
gle-phase series motor the extreme flexibility as a regen
erator of power that it has as a motor. 

One other point that is worthy of note in connection with 
the operation oi this system is the absolute safety and sta
bility of the combination. While the machines being oper
ated as generators are normally series machines, it will be 
11oted that no one of the armatures is connected in series 
with its own field, and under no condition can there be any 
surging or building up of load. In case of momentary in
terruption of the supply circuit. the circuit agai n being re
storerl, the system will again operate exactly as before th e 
interruption, there being no surging or violent action of the 
machines. 

The system nf regenerating power here rlescribed has been 
used in testing locomotives to give a dead-load condition 
under a wide range of speed. N um erous stand-tests have 
also been made, so that the operation of the motors under 
the conditions is well es tablish ed and there is no doubt 
about the sc heme doing all that is claimed for it. 

ABSTRACTS OF OTHER INSTITUTE PAPERS 

I NSllL/\T( ll{ FUR HIGH-TENSION TRANSMISSION LINES 

A new type of insulator, especially designed fo r use on 
high-tension transmission lin~s. was described in a paper 
by E. M. Hewlett. Each insulator unit is a flanged or petti
coated di sk of porcelain with an enlarged. central portion 
having two inter-linked semi-circular holes. It is termed 
a "linked insulator" because it is used to insulate the inter
linked tie wires. The holes in the insulator are so arranged 
that the tie wires which pass through them exert a com
pressio·n strain on the porcelain. If the insulator should 
break, the loops of the tie wires will still be intermeshed, 
and as several disks are used in series with a factor of 
safety, the remaining disks will prevent a short circuit be
ing formed until the break can be repaired. Two types 
of tlie insulator were illustrated, one for suspension from 
the cross-arm and one for use as a strain insulator to be in
serted 111 the main circuit, which is looped around the in
sulator. The mechanical and electrical features of the two 
forms of insulators are essentially the same. The petti
coats and flanges are so arranged that one side of the in
sulator is always protected from rain. 

HIGH-TENSION SWITCHBOARD PRACTICE 

A paper by Stephen Q. Hayes touched briefly on the 
salient points of interest in connection with high-voltage 
switching practice. Under the heading of the general 
scheme of connections the switchboard equipment for a 
plant was summarized as follows: First, the type of plant; 
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second, the frequency ; third, the transformers; fo urth, fl exi
bility versus simplicity, and, fifth, main connections. The 
author also discussed the relative advantages of switch
boards of the panel type, of the pedestal type and of the 
bench-board type; and also the various types of oil circuit
breakers, disconnecting switches and protective apparatus, 
and he treated of the relative merits of using enclosed wir
ing and open wiring. The author stated that it is quite 
possible that in the not far distant future, where the climate 
is not too severe, the high-tension transformer houses with 
their breakers, bus-bars, etc., will no longer be used. The 
transformers, oil circuit-breakers, disconnecting switches, 
bus-bars, wiring and connections will probably be in the 
open air. T he oil-immersed, water-cooled transforiners 
and electrically operated oil switches are designed to with
stand out-of-door conditions, Disconnecting switches have 
often been used in high-tension transmission lines mounted 
on the poles and the use of electrolytic lighting arresters 
with the choke coil combined with the transformer cases 
would readily permit of this out-of-door operation. 

COMMERCIAL TESTS OF LIGHTNING ARRESTERS 

A paper by Percy H. Thomas gave an outline of tests 
of lightning arresters which it was considered should be 
included in the standardization rules. The tests should be 
arranged to determine, first, the condition of individual ar
resters; second, the effectiveness of a particular design, 
and third, the characteristics of different types. The paper 
considered in detail the various types of arresters, such as 
arresters which offer no impedance to the discharge and ar
resters using series resistance and special forms of arrester. 
From an analysis of the advantages, disadvantages and lim,
itations of the various possible tests of lightning protecting 
apparatus, the author concluded that certain tests are of 
great value in connection with certain types of arresters, 
but not with all types, and that some of the tests are diffi 
cult and awkward to make. He offered the suggestion that 
tests should be introduced into the standardization rules 
cautiously and gradually. On the other hand, if rules are 
adopted there will be a great advantage in many cases of 
testing lightning arrester apparatus. F or example, they 
will affo rd a ready means for correctly comparing the nu
merous low-voltage arresters, especially railway arresters, 
which ·appear from time to time. Furthermore, the fact 
that certain tests have the stamp of approval of the Institute 
will do much to cause designr rs to put their apparatus in 
condition to meet these tests , even if the tests be so incon
venient as rarely or never to be imposed. The following 
tests were suggested for general consideration as suitable 
for the approval of the Institute: 

I. The insulation strength of all lightning arresters 
should be able to withstand the abrupt application of the 
discharge of a condenser of at least rooth microfaric ca
pacity, charged to a potential three times the normal ar
rester potential and not less than 50,000 volts without 
sparking between the parts or toward the ground. 

2. Breakdown voltages at normal frequencies shoulcl be 
determined in all cases, in accordance with the requirements 
laid down in the standardization rules for the testing of in
sulation strength. 

3. Where general considerations are not sufficient to de
termine the amount of impedance offered to a discharge, 
comparative tests between arresters may be made by not
ing the needle gap equivalents of two or more arresters 
by passing across the arresters separately or in series the 
discharge of a condenser of a few hundredths microfaric 

capacity charged to a potential of not less than 50,000 volts, 
nor less than three times the normal voltage of the arrester. 

4. Where general considerations are not sufficient to de
termine the non-arcing feature of an arrester, a test may 
be made by passing sparks over the arrester when connected 
to a source of e. m. f. of sufficient power to supply without 
dropping its potential all the current which the arrester will 
take. 

5. Endurance tests may be made in the same manner as 
tests of the non-arcing feature. 

A PROPOSED LIGHTNING ARRESTER TEST 

A paper by N. J. Neall outlined a lightning arrester test 
which· he considered to be of value both to the operator of 
the line and to the manufacturer of lightning arre~ters. A 
spark from the induction coil is made to pass over all the 
gaps of the lightning arresters under test. The apparatus 
reqllired consists of an induction coil operated from sevtral 
cells of a storage battery by means of a mechanical vibrator. 
A small switch in series therewith enables the discharge to 
be controlled at will. A condenser is placed in series with 
each terminal of the induction coil, the one being grounded 
and the other being led through spark gaps to such a point 
of the series of the lightning arrester gaps that the spark 
from the coil will divide and pass over them simultaneously 
in the direction of the line and the ground, respectively. 
By means of this test, the effect of a disturbance can be 
estimated positively by the simultaneous use of tell-tale 
papers at all points where discharges are known to take 
place to ground. The intrinsic value of the method rests 
on the importance of knowing as far as possible how great 
the disturbance may be; how efficient is any given system of 
protective apparatus to handle them, and of discovering to 
what degree any given transmission system contains in its 
elements of length, arrangements and character of appara
tus tending to prolong or increase the disturbances once 
initiated. 

TRACK CIRCUIT SIGNALING ON ELECTRIFIED ROADS 

A paper by A. L. Frederick Howard gave a brief outline 
of the various track circuit signaling systems now in use. 
T here are three distinct types of signals according to the 
method of control, namely, the manual or non-automatic, 
the co ntrolled manual or semi-automatic, and the purely 
automatic. Train order signals are of the first type, inter
locking signals are of the first and second types, while block 
signals are of all three types. In the early signal circuits 
use was made of only one wire, which was set apart exclu
sively to this service, even in cases where such methods 
necessitated installing additional return conductors for the ./ 
propulsion current in order to compensate for the rail given 
up for the signal system. A more recent method allows the 
use of both rails simultaneously for the propulsion current 
and for the signal current. A path for the propulsion cur
rent around insulating joints is provided for in the latter 
system in the form of impedance bonds indicated in the ac
companying illustration. The propulsion current divides 
so that each part passes around the iron core of the bond 
in opposite directions, its magnetizing action upon the core 
being zero. On the other hand, the full impedance of the 
bond is offered to the signal current in preventing the 
passage from rail to rail of the alternating current used in 
the signal circuits. The principal difference in the relation 
between the elements of the track circuit as used on direct
current and alternating-current railway systems relates 
merely to a higher frequency of the signaling current. 
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ATLANTIC CITY & OCEAN CITY RAILROAD 

A shott account was published in the issue of this paper 
for Nov. 3, 1906, of the Atlantic City & Shore Railroad of 
New Jersey. This is one of the Stern & Silverman prop-
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and gives the route of the company, as well as of an im
portant extension which is being built under the name of 
the Atlantic City & Ocean City Railway, to connect Ocean 
City with Somers Point, the present southern terminal of 
the Atlantic City & Shore Railroad. 

0 

Stree t Hy.Jo11nwl 

MAP SHOW!NG THE LINES OF THE ATLANTIC CITY & SHORE RAILROAD AND CONNECTIONS 

HAULI NG AUTOMOBILES ON FLAT CARS BETWEEN SOMERS POINT AND OCEAN CITY OVER THE ATLANTIC 
CITY & SHORE RAILROAD 

' erties, and is probably m;ique among electric railway enter-
prises in that for a considerable portion of its route it has 
running rights over the tracks of a large steam railroad cor
poration, in this case the Pennsylvania Railroad. The ac
companying map ill!,lstrates the situation at Atlantic City 

Some two years ago the Atlantic City & Shore Railroad 
consisted of a short loop, shown in the map, in Atlantic 
Ci ty, connecting the Board Walk at Virginia Avenue with 
the Board vValk at South Carolina Avenue. At this time 
transportation between Atlantic City and Somers Point 
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was provided by the Pennsylvania Railroad, whose \Vest 
Jersey & Seashore line extended to Pleasantville, from 
which point passengers were taken to Somers Point on a 
si ngle track steam railroad branch. Some two years ago 
thi s branch was acquired under a long lease by the man
agement of the A tlantic City & Shore Railroad and was 
double-tracked and converted to electric power. At the 
same time, running rights over the \Vest J ersey & Sea
shore R ail road were secured by the Atlantic City & Shore 
Railroad from Pleasantville to the western limits of At-

I Cen te r lin e or A.C .• t o.c. n.n. 
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SECTION OF SAND FILL ON T II E ATLJ\N'l I C CITY & 
OCEAN CITY H.,\lLlWi\D 

!antic City, and from this point a double-t rack extc nsiu n 
with trestles and bridges to span the steam railroads at 
this point was built to connect with the city terminal of 
the elec tric railway company. J n this way a high-speed 
elect ri c railway service is co nducted between Virginia Ave
nue on the Board \Valk in Atlantic City and Somers Point. 
\ Vi thin the city 550 volt s are used on ordinary trolley wire. 
The Atlantic City & Shore Rai lroad com mences to use the 

THE SOMERS POINT TERMI NUS OF THE ATLANTIC CITY 
& SHORE RAILROAD 

third rail on its own line at the thoroughfare and continues 
to operate on 650 volts over the trestles and bridges span
ning the steam roads. W here it joins the West Jersey & 
Seashore Railroad that company's third rail is employed 
between Meadow Tower and Pleasantville. On the main 
land a catenary construction with 650 volts is used. Power 
is taken from the West J ersey & Seashore sys tem through 
its sub-stations in Riga ;;.nd Atlantic City, and the Atlantic 
City & Shore Railroad has its own sub-station at Somers 
P oint. T he line was put in operation Aug. 25, 1906. 

The cars make the run from Atlantic City to Somers 
Point of 14 miles in 36 minutes, and average about 400 

miles per day. At present a 30-minute service 1s run be
tween 5 :30 a. m. and I I :30 p. m. 

There is considerable travel between these points, as a 
great many provisions for the immense hotel population of 
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Atlantic City are raised on the main land, and the golf 
links at Northfield are well patronized during the season 
by the summer guests at Atlantic City. 

The extension to Ocean City already referred to is be
ing built by the Atlantic City Construction Company, and 
is one of the most extensive enterprises of its kind ever 
carried out by an elec tric corporation. The island on which 
Ocean City is situated is separated from A tlantic City by 
a wide inlet and from the main land by Great Egg Harbor 
Bay. It was necessary to install two drawbridges, and 
these, with the co nn ect in g trestles, have an aggregate length 

operated about July r. The schedule will offer a half
hourly service from each terminal between 6 a. m. and 9 
a. m., fifteen-mi nute headway between 9 a. m. and 9 p. m., 
and half-hourly headway between 9 p. m. and midnight. 

---•♦·----
POWER .HOUSE IMPROVEMENTS AT NASHVILLE 

T he boi ler capacity of the main power stat ion of the 
Nash vill e Rai lway & Light Company is being increased by 
the installat ion of four 600-hp Stirling boilers. The new 

boilers are provided with Green trav
eling grates. They are designed for 
200 lbs. pressure and 100 <legs. super
heat. To house them a brick exten
sion has been built on the north end 
of the station. In the engine room 
there has recently been install ed a 
1600-kw rai lway genera tor and twn 
1000-kw rotary co nverters. T he cir
cuit breakers for these are located 
near the machines and are operated 
from the main switchboard hy sole
noids. A new a. c. and d. c. swit,h 
board has a lso bee n in sta ll ed. A ll of 
the main a. c. switches, with the ex
ception of the switches on a 3000-kw 
generator, are of the distant contro l 
type. 

TRESTLE UNDER CONSTRUCTION ACROSS GREAT EGG HARDOR 

A new 48-in. cast-iron intake is be
ing extended into the Tennessee 
River. An ash handling plan t for 
temporary use has been erected north 
of th e generating statio n. Ash cars 
pushed from the boi ler room basement 

of nearly three-quarters of a mile. Near the center the line 
crosses a low island, where the right of way has been built 
up by sea sand, which has been pumped up from the bot
tom of the bay and deposited in a dyke built across the 
island. At thi s point it ts the intention of the co mpany to 
build a turnout about 1000 ft. in length, and later to install 
a pleasure resort with casino, boating, pavilion, etc. 

The drawing on page 1152 shows the sec tion of the line 
between Somers Point and Ocean City, with the bridges, 
trestles, etc. The latter are built under steam railroad 
specification~, and the bridges are being erected by the Penn 
Bridge Company. 

In the operation of this line an ingenious scheme will be 
employed for adding to the income of the company by haul
ing automobiles from Somers Point to Ocean City. The 
latter, like all of th e South Jersey resorts, is a favorite 
visiting point for automobiles, which can run there from 
Philadelphia in two or three hours. The highway bridge, 
however, is · a long di stan ce away, so that it is proposed to 
run flat cars between Somers Point and Ocean City for 
hauling automobiles over the trest le. O ne of the illustra
tions shows a flat car of this ki nd carrying two automobiles 
and hauled by one of the standard motor cars of the com
pany. S. S. Neff, the general manager of th e Atlantic City 
& Shore Railroad, who originated this idea, was formerly 
connected with the Union E levated Railway, of Chicago, 
and also with the Boston E levated and the Brooklyn E le
vated Railway Company, as well as with the Mexico City 
Tramways Company. The operation of th e Atlantic City 
& Ocean City Railroad will be conducted by the Atlantic 
City & Shore Railroad. The line to Ocean City will be 

are clumped into a bucket and a skip furnished by the L ink 
Belt Engineering Company elevates them to an overhead 
reinforced concrete bunker having a capacity of about four 
steam road cars. Chutes from the bunker discharge the 
ashes into cars below. 

•• 
OVERHEAD CONSTRUCTION AT HOUSTONt TEX. 

A large portion of the overhead construct ion in Houston 
has been rebuilt in the last two years. In the new con
struction 30-ft. creosoted pine poles with 8-in. tops are 
being used. Glass insula tors are being used, as trouble has 
been experienced with certain composite in sulators. T he 
span wire insulators are placed over the ratl s on single 
track and over the outside rai ls on double track. In this 
position they can be gotten at from a tower wago n. A ll 
new trolley is No . oo. About IO miles of 350,000 and 500,-
000-circ. mil feeders have been put up si nce the reco nst ruc
tion work began. 

•• 
In connection with the opening of the electrified section 

of the West Shore Railroad between Utica and Syracuse, the 
Utica papers publish copies of letters wri tten in 1901 to the 
New York Central officials by J. vV. Boyle, then preside nt 
of the Utica Belt Line Street Railway Company. In these 
letters Mr. Boyle suggests the. electrical equipment of the 
West Shore tracks between Utica and Syracuse, and in be
half of his company offered so to equip and lease 'them, in 
dicating that the plan h::id been under co nsideratio n for at 
least six yea rs. 
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OCTOBER CONVENTION ANNOUNCEMENTS 

Secretary-Treasurer Swenson, of the American Street and 
Interurban Railway Association, has just issued Conven
tion Bulletin No. 2, giving the hotel rates and general pro-

net exhibit space on this structure is available, and all indi
cations point to a manufacturers' ex hibit which will be even 
larger and more interesting than the most excellent exhibit 
given in Columbus upon the occasion of the 1906 conven
tion. In addition to the exhibits shown on the Steel Pier, 

RATES BY THE DAY, AMERICAN PLAN, UNLESS OTHERWISE STATED. 

ROOMS WITHOUT PRIVATE BATH. ROOl\IS WITH PRIVATE BATH . 

FOR O NE PERSON. FOR Two PERSONS. FOR ONE PERSON. FoR Two PERSONS . 

Abbey, American . .. . .. . .. . . . .. .. ... ... . 
Abbey, European .. . . ..... . . . . .... .. .. . . 
Acme ... . ... . . ... . ... ... ... ...... •· •·• · 
Albemarle ... ..... .. . ... . ... . . ..... .. . . . 

t~~~~~i~: ~~~~--- :: :: : : : : : : : : : : : : : : I 
Archdale .. .. . ........ . . .. .. . . . .. .... . . . 
Berkshire Inn .. . . . . .. ... . .. . .. .. . . . . . . . 
Bingham ... . . . . . .. . . .. ... .. .... . . . . .. . . 
Bothwell .... . . . .... .... ... ... .... .. ... . 
Brighton .... . .. . . ... .... .... ..... . .. .. . 
Carlton .... . . . ... . .. . . .. . . .. . .. . . : .. . . . 
Chalfonte . . . ... . . . . . .. . ... . . . ... .. . . •.. 
Chatham ... . .... ... . ...... . . . .. . . . . .. . 
Chelsea ..... .. . ..... .... . . . .. . .... . .. . . 
Colwyn ..... ... .. .... .... . . . ..... . .. .. . 
Continental, American ... ... . . .... . .... . 
Continental, European . . .... . .. . .. . . .. . . 
Craig Hall ... . . . . . .. . . .. . ... . . . ..... . . . 
Davenport . . . ... .. . .. ... .. . ........ . . . . 
Dennis ...... .... ...... .... ...... •• • • •• 
Earl .Mar Hall ... ....... . . . ....... .... . 
Edison, American .•.... . . ..... ...... .. ... 
Edison, European . . .. ...... . .. .. .. .. .. . 
Elberon, American ... .. .......... . ... . . . 

~l~:~: .f:ec;rc::.-: : : : : : : : : : : : : : : : : : : : : 
Elwood, European ..•..... . ............. 
Fredonia, American ..•... .. . .. ...... ... . 
Fredonia, European .... ... . .... . .... . .. . 
Garden, American .. ... .. . ... .. .. . . . .. . . 
Garden, European ....... . .. .... . . .. . .. . 

~~fl~~:i. ~~1
~·::: : : : : : : : : : : : : : : : : : : : : : : : I 

fsf~~~~ --- : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
Jackson . ...................... .. .. ... . 
Kentucky, American .... .... . . .... .... . . 
Kentucky, European ...... .. ....... .. . .. 

1 

Larsen, American .•...... .• . .. ...•.. .... 
Larsen, European ...... ..... ..... .. .. . . 
Loraine, American .. . . . ....... ..... . ... . 

~:t~t ~~~~~~~---:: : : : : : : : : : : : : : : : : : : 
.Marlborough-Blenheim, American .... ... . 
Marlborough-Blenheim, European .. ..... . 
.Monticello, American ...... . ...... .... . . 
Monticello, European .. ... . ... .. . .. .... . 
Pennhurst.. .. . .... . . .. .. · ...... . ..... . . . 

it~ii~~~:: .- : .- .- .- .- .- .- .- .- .- : .- .- : : .- : .- .- .- .- -- 1 
Ponce De Leon, American ... ....... ... . 
Ponce De Leon, European .... .. . . . . ... . 
Princess, American . . .. . . ......... .. .. . . , 
Princess, European ..... . .. . ... . ... . .. . . 
Raleigh ... . . .... •...... . . ... ....... .. . . : 
Roman ............ . ... . .......... ... . . 
Royal Palace .. . .. ......... .. ....... ... . 
Rudolf, American .. ... .. . .. . . . . ... . . ... . 
Rudolf, European . . .. . .•. .. ... . . ... .... 
St. Charles .... ... . . .. .. . ... . . . . . .. . ... . 
St. Clare ... . .. .. ....... . . .. ......... . . 
St. Elmo, American .... .. . . ........ .. .. . 
St. Elmo, European .... . . ... ....... .. . . 
Seaside .. . . . .... .. . .. ... . .... .. ..... . . . 
Shelburne, European .. ..... . . .. . . . . ... . . 
Sothern .... .... .. . . . .. . . ... . . . . .. , . . .. . 
Strath Haven ... ........ .. ......... .. . . 
Tracy, American ......... . ........ .... . 
Tracy, European ....... .. ......... . .. . . 

~r!5i'..-~·:·: ::::::: :::: : : : : : : : : : : : : : : : : 
Warwick .... ..... ....... .... ....... ... . 
Wenz, American ......... . .......... .. . . 
Wenz, European ... ....... .... ......... . 
Wiltshire, American ...... . ...... .. ..... . 

, Wiltshire, European .. . .... .. . . . ... ... . . . 

In Single 
Room. 

$2 .50 
1.50 
2.50 
2.50 
2 .00 
1.00 
2. 00 

2 to 2 50 
2 .00 
3 .00 

4to 6 
2 .00 
3. 50 
2.00 
4 00 

.50 to 2 
1.50 
I 00 
2 50 
1.50 

3 .50 to 4 
4.00 
2. 00 
1 . 25 
2. 00 
1.00 
2.50 
1.00 
2 up 
I up 
3. 00 
1.50 
3 .50 

1.50 to 2 
2 .50 
3 . 00 
4 .00 

1.50 to 2 
1 to I. 25 

2.50 
1.50 
2.50 

4, 5 to 6 
2, 3 to 4 

2. 00 
1.00 
2.50 
2. 00 

2 to 2 .50 
2 .50 
I .50 
2.50 
1.00 
3 .00 
2.00 
3 .00 
3.50 
2.00 
3 .00 
2 .00 
1.50 
1.00 
3 .50 
1.50 
2.50 
1.50 
2. 50 
1 .50 
4.00 
1.50 
1 .50 

1.50 
I .00 
2. 50 
1.50 

In Double 
Room. 

54 .00 
2. 50 
3. 00 
3. 00 
2.50 
1.50 
2.50 

2 to 2. 50 
2.50 
3. 50 

2 .50 
4 .50 
2. 50 
5 .00 

2 to 2. 50 
2 00 
1. 25 
3 00 
2 00 
4 50 
5 00 
2. 00 
1. 25 
2 50 
1.50 
3.00 
1.50 
2 up 
1 up 
4.00 
2. 00 
5. 00 
2 50 
3 .00 
4. 00 

2to "z".50 
1.25 to 1.50 

1.50 
1.00 
3. 00 
2.00 
3. 00 

5, 6 to 7 
3, 4 to 5 

2.50 
1.50 
3 .00 
2 .50 

2.50 to 3 
5 .00 
2. 00 
3 .00 
1.50 

i3'.f>o 
4 to 4 50 

4. 00 
3 . 00 
4. 00 
2 .50 
2. 00 
1.50 
4 .50 
2. 00 
3. 00 
2. 00 

6. 00 
2 to 2.50 

2. 00 
4.00 
2.50 
1.50 
3 .00 
2. 50 

In Double 
Room. 

$5 .00 
2.50 
4.00 
4. 00 
3. 00 
1.50 
4.00 
4 .00 
4 .00 
5.00 

8 to 10 

6, 1·1~·8 
4 00 
8. 00 

2. 50 to 4 
3. 00 
1.50 
5 00 
3 .00 

6, 7 to 8 
5 .00 
4 00 
2. 00 
3. 00 
2. 00 
4. 00 
2. 00 
4 up 
2 up 
6.00 
3.00 
6.00 
2.50 

5. 00 
6.00 

3 to 4 
2.00 
2.00 
1.00 
5. 00 
2. 00 
5 .00 

8, 9 to 10 
4, 5 to 6 

4.00 
2. 00 
5 .00 
3.00 
4.00 
5. 00 
2 .00 
4 . 00 
1.50 
5 .00 
4.50 
7 .00 
7 . 00 
4. 00 
6 .00 
5 .00 
3 . 00 
2. 00 
7 .00 
2.50 
5. 00 
2.50 
4.00 
2.00 
8 .00 

3 to 5 
4 . 00 
6. 00 
4.00 
2. 00 
5. 00 
2. 00 

g ram for the 1907 convention, to be held at Atlantic City, 
N.]., from October 14 to 18, inclusive. 

The place of meeting in Atlantic City will be on the Steel 
Pier , which has been recently widened, strengthened and 
reinforced with concrete the entire length. It extends 1600 

ft. into the ocean, and will be the general headquarters dur
ing the day for the meetings, and upon it will be held the 
exhibitio n of electric railway apparatus and appliances given 
by the Manufacturers' Association. Over 70,000 sq. ft. of 

In Extra 
Large Room. 

In Single In Double 
Room. Room . 

$6 .00 S3 .50 $7 .00 
3. 00 2.00 3 50 
5. 00 
5. 00 4.00 ii:oo 
4 .00 2.50 3. 00 
2 .50 1.50 2. 00 
4. 50 

4 to 5 5 -t~-ii 4 to 5 
5 .00 
6 .00 4: 00 5:oo 

10 to 14 
4.00 

6 to 8 
3jiJ 3 .00 

10 .00 6 .00 
5. 00 
!-J .00 ii: oo 

4 .00 
7 .00 

4 to 6 
4 .00 2. 00 2.50 
2 .00 1.00 1. 25 
5 .00 3.50 
4 .00 

f oo 7 :oo 
6. 00 6 .00 8. 00 

3 .00 

4 :.oo z:iio ioo 
2 .50 1.50 2 00 
6 .00 3. 00 4.00 
3. 00 2. 00 3.00 
4 up 3.00 6 .00 
2 up 
7. 00 

2. 00 4. 00 
4.50 5. 00 

4. 00 2. 00 3. 00 
8 to 10 6 . 00 7 .00 

4.00 
5 .00 a:iio 3jiJ 
6. 00 4 .00 5 .00 

3 .50 to "4".i-,0 
5. 00 

a.5o ·t~- 4 3 to 3. 50 
2 .50 2 to 2. 50 2. 50 to 3 
2 .00 
1.00 
6.00 4.00 4jiJ 
3 .00 
6. 00 

9, 10 to 11 
5, 6 to 7 

5 .00 

6, 1·1~· 8 foo 
7, 8 to 9 

4, 5 to 6 5, 6 to 7 
3.00 3 .50 

3 .00 2. 00 2.50 
6 .00 4. 00 5 .00 
5. 00 

4 to 5 
6 .00 a:iio ii:oo 
3. 00 2. 50 3 .50 
5 .00 3. 50 4. 50 
2.00 2. 00 3.00 
6 .00 4.00 5 .00 
5.50 3.00 4.50 
8. 00 5.00 5 to 6 
8 . 00 5.00 6. 00 
5 .00 3 .50 4.50 
8 .00 6.00 7.00 
6. 00 4.00 4.50 
3. 00 
2 .00 

iiio 5:oo 1: 00 
3.50 4 . 00 

6. 00 6 .00 
3. 00 

il : oo 5: oo t O 13 .00 
6 . 00 2 to 2.50 2 to 3 
5. 00 
7 .00 5:oo 
5 .00 
2.50 
6.00 
3 .00 4. 00 

In Double 
Room. 

S8 . 00 
6 00 

6. 00 
3.50 
2. 00 
5 .00 

6 to 8 

7.00 
10 to 12 

6 . 00 
10 . 00 
5 .00 

10.00 

4 . 00 
1.50 
6. 00 

10:00 
8. 00 
6 .00 

5 .00 
3 .00 
6.00 
3 .50 
6.00 
4 .00 
8. 00 
4. 00 

9 to 16 

6 .00 
7 .00 
8. 00 

4 to 5 
3 to 4 

1:00 
7 .00 

10, 11 to 12 · 
6, 7 to 8 

5 .00 
3 .00 
7 .00 

6 . 00 
5 .00 
6. 00 
4. 00 
7 .00 
5.50 
9 .00 
9.00 
6 . 00 
8. 00 
8. 00 

10 :00 
6 .00 
7 .00 

10 :00 
4 to 6 

7 . 00 

s: oo 

t 0 

'In Extra 
Large Room . 

$10 . 00 
8. 00 

7 .00 
4.50 
2.50 

6 to 8 

8.00 
12 to 16 

8. 00 
12. 00 

12 to 14 

5 .00 
2. 00 
7. 00 

12 . 00 
10.00 

ii:oo 
4.00 
8 .00 
4.00 
7 .00 
6.00 
9. 00 
5.00 

ii:oo 
8 . 00 

5 to 6 
3.50 to 4 

8. 00 

S:oo 
12 to 20 
8 to 16 

6 . 00 
4 . 00 
8.00 

7 .00 
6 .00 
8. 00 
5.00 
8.00 
6 .00 

10.00 
12 .00 
8.00 

10.00 
9.00 

12°00 
6.00 
8.00 • 

1ii:oo 
6.00 

10:00 
6.00 

there will be a fine display of cars within walking distance 
of the Pier. Along the Board Walk and near the Steel 
Pier are located the leading hotels of Atlantic City. 

It has been decided by the official representatives of the 
various associati0ns that each association shall have its own 
headquarters hotel for the Atlantic City convention. It is 
not the desire of those in charge of the convention that 
these particular hotels be patronized to the exclusion of 
others, but rather that they be used as general meeting 
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places for those who are interested in specific lines of work. 
T he Marlborough-Blenheim will, in general, be considered 
the headquarters hotel of the American A ssociation and 
also of the Manufacturers' A ssociation ; the Chalfonte Hotel 
for the Accountants' Association, and, in like manner, the 
Engineers and Claim Agents will have their headquarters 
at the Dennis and the St. Charles, respectively. 

Arrangements for hotel reservations should be made di- · 
rectly with the hotels. It will aid greatly in avoiding mis
takes if the members when writing will indicate that their 
reservations are made in connection with the convention. 
Each reservation wi ll be carefully checked to avoid· any 
misunderstanding and to insure that the hotels are making 
the most adequate practicable provision for convenience 
and comfort. In making reservations, explicit statements 
should be made concerning the kind of room desired
whether with or without bath-and the dates of arrival and 
departure from the hotel. The special rates are made with 
the understanding that the charges of the hotel will b: for 
the full time of reservation. With one or two exceptions, 
all charges are on the American plan, including a i:oom 
and private bath, where so stated, and three meals daily. 
Most of the hotels provide comfortable coaches to and from 
the station. W hen arriving, it is advisable to go directly 
to the coach of the selected hotel. The coach will be found 
at the side of the station platform. T he charge to and 
from the station is 25 cents each way for each person. The 
charge fo r trunks is also 25 cents each way for each trunk. 

The bulletin includes the published schedule of rates and 
accommodations guaranteed by the Atlantic City hotels. 

The committees on subjects for the various associations 
have been actively engaged on t l1e program for several 
months past , and there is every prospect of a convention 
at which will be presented a number of interesting papers 
of great value to the member companies and their offic:rs. 
Each of the four associations will have a program which 
in itself will amply repay those in attendance. T he com
plete programs of the various as.sociations will be announced 
in a bulletin issued early in J uly. 

The morning of Monday, Oct. 14, will be reserved for 
registration purposes, and the fi rst meetings of the conven
tion wiil be held on the afternoon of that day. The meet
ings of the various associations will contin~e throughout :hf 
week, closing on Friday, Oct. 18. Considerable attent1_on 
has been given to the arrangement of the days upon which 
the various associations will meet. T he following general 
schedule of meeting days has been decided upon: 

MONDAY, OCT. 14 

9 :30 a. m.-Registration and Badges. 
2 :oo p. m.-Meeting of Engineering Association. 

9 :30 a. 

2 :oo p. 

9 :30 a. 

3 :oo p. 

Meeting of Claim Agents' Association. 

TUESDAY, OCT. 15 

m.-Meeting of Accountants' Association. 
Meeting of Engineering Association 
Meeting of Claim Agents' Association. 

m.-Meeting of Accountants' Association. 
Meeting of Engineering Association. 
Meeting of Claim Agents' Association. 

WEDNESDAY, OCT. 16 

m.-Open Session of American Association and 
Joint Meeting of Affiliated Associations. 

m.-Meeting of Accountants' Association. 
Meeting of E ngineering Association. 
Meeting of Claim A gents' Association. 

I 

THURSDAY, OCT. 17 

9 :30 a. m.-Meeting of American Association. 
Meeting of Accountants' Association. 

FRIDAY, OCT. 18 

9 :30 a. m.-Meeting of American Association. 

The opening session of the American Association Con
vention, which is also a joint meeting with the affiliated as
sociations, will be held in Casino Hall, a large audience 
room seating 800 people, and located at the Board Walk end 
of the Steel Pier. The Thursday and Friday sessions of 
the American Association convention will be held in the 
sun parlor, which accommodates about 250 people, and is 
located near the outer end of the Steel Pier. The meet
ings of the Accountants' Association will probably be held 
in a large audience room in the Chalfonte Hotel, which, 
as previously stated, is the headquarters hotel for the Ac
countants' Association. All meetings of the Engineering 
Association convention will be held in the sun parlor, near 
the outer end of the Steel Pier. The meetings of the Claim 
Agents' Association will be held in a suitable audience room 
in the St. Charles Hotel. 

The usual arrangements are being made with the vari
ous passenger traffic associations whereby those attend
ing the co nvention will be enabled to obtain round-trip 
tickets for one and one-third fare upon the certificate plan, 
that is, full fa re going and one-third fare returning. More 
detailed announcements relating to transportation and rail
road rates will be given in a later bulletin. 

EXHIBIT ARRANGEMENTS 

As previously announced, the Steel Pier has been secured 
for the exhibits. There will be available about 83,000 

sq. ft. of exhibit space, exclusive of aisles, which is 
the largest area the association has ever had available 
for exhibit purposes. Of this total space nearly 60,-
000 sq. ft. will be provided with the same plant of inside 
and outside booths which were installed for the Master 
Mechanics and Master Car Builders' conventions just con
cluded, and on account of very favorable arrangements 
with the Atlantic City Bureau of Information and Publicity 
the Manufacturers' Association announces to its members 
that this space provided with booths can be had for the 
low rate of 20 cents per sq. ft., this charge being made en
tirely for the erection and use of t~e booths, with no charge 
for the floor space. In this way the majority of the ex
hibitors will be relieved of all the cares incident to booth 
building, and a plant of harmonious booths will be pro
vided thoroughly protected from the weather and ready to 
receive the exhibits. The part of the space on which no 
booths are erected will be given free of cost; but, of course, 
it will be necessary for the exhibitors using this space to 
erect their own booths. There will also be track space 
for track exhibits in close proximity to the steel pier. 
Electric current, both a. c. and d. c., will be available, as 
well as steam and compressed air. The membership fee 
has again been fixed by the executive committee at $35 
for the current year, and each membership entitles the 
member, without charge, to four (4) badges, each entitling 
holder and lady to all the privileges of the convention and 
to such entertainments as may be provided. Whife there 
is an abundance of space, it is desirable to give the ex
hibitors all the time possible in which to arrange their ex
hibits. Applications have, therefore, been mailed by Geo. 
Keegan, secretary of the association, 2304 Park Row Build, 
ing, New York, it bei ng proposed to start the allotment 
of space early in J uly. 
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PAPERS READ AT THE BLUFF POINT MEETING OF THE 
STREET RAILWAY ASSOCIATION OF THE ST A TE 

OF NEW YORK, JUNE 25--26 

SOME NOTES ON ELECTRIC RAILWAY SHOPS AND 
SHOP PRACTICE IN CENTRAL NEW YORK 

BY W. H. COLLINS 

The topic for this paper was suggested by the recent in
spection of shops by master mechanics of companies in 
Central N ew York State. The plan followed was for the sev
eral master mechanics to visit each shop in turn, in a body, 
and submit a report in writing to their general manager. 

This inspection demonstrated very forcib ly that electri c 
ra ilway practice is rapidly changing. T he bui ldings, tools 
and methods which have been sufficient in the past are in
adequate to-day. It was also evident from the arrange
ment of these shops that they were not built with a view 
toward the rapid and economical handling of work. T hey 
are rather a series of additions, a nd t he rest of the property 
has outgrown them. 

The machine shop s, whether in a separate building or 
located in a portion of one of the car houses, are so cramped 
for room that it is impossible to loca te the tools to t he best 
advantage. In some cases the tool s a re good, but in many 
cases they are inadequate, being nearly worn out. Even 
where there are good tools they are not, and, in a good 
many cases cannot be, arranged for the most economical 
working. As instan ces of thi s kind, the following might 
be cited: a wheel press between the pit and the wall of 
the building with no room behind it, and so close to the pit 
that wheels have to be handl ed ac ross it; a tire-turning 
lathe at one end of the shop with the wh eel press at the 
other end. 

The blacksmith shop, as a rule, is near the machine shop, 
but instances were found where it is several hundred feet 
distant. This shop usually has a rather meager outfit, con
sisting only of tools for light work. Occasionally a power 
hammer, and in one shop a punch and shears, a s well as 
a spring-tempering furnace, are among the tools. 

The paint and carpenter shops are sometimes located 111 

separate buildings at some distance apart. In one place 
they are on opposite sides of the city. In others they are 
combined, much to the detriment of th e paint shop, as good 
painting and varni shing cannot he accompli shed in a dusty 
carpenter shop. A s an m stanc e of an extremely poor ar
ra g_ement, one road has its paint, carpenter and overhaul
ing shops all combined in one room. A desirable feature 
which appeared to be lacking in nearly all of the paint 
shops is a separate fireproof room for paint stock 

In the electrical shops is where the greates t divergence 
in practice prevails. The practice varies all the way from 
making repairs to fields and armatures only to producing 
many of the most used electrical parts. The outfit for this 
class of work ranges from a banding machine and a baking 
oven, situated 111 a corner of the car house called the anua
ture room, to a shop fully equipped with the tools and api,a
ratus for making electrical parts. It is noticeable, however, 
that some of the shops have discontinued the practice of 
making their · own coil s. 

The storeroom is usually well stocked, and bears evidence 
of being well looked after; but it is, as a rule, inconveniently 

located with reference to the shops. One road has its store
room ideally located in the center of its shops, with win
dows all around, thus giving easy access to the different 
departments. 

There is apparently a lack of uniformity in the methods 
of inspection, but this is largely due to local conditions. 
At some places it is possible to arrange for doing nearly all 
of the inspection in the day time, but at other places the 
conditions are reversed, and it is necessary to inspect cars 
at nigh t. The tendency, however, is toward a closer and 
more rigid inspection. T he writer believes that inspection 
pays, and that the closer it is the better it pays. 

In the matte r of car cleaning there is quite a difference 
in practice. Some roads continue the old method of wash
ing the exterior of car s with soap and water. Others use 
no water 0 11 the outside of the cars at all, bi1t u se instead 
a prepared oil cleaner, which is appli ed in liquid form. 
Bot h methods are effective so far as cl eaning the cars are 
concerned, but there appears to be co nsiderable difference 
of opi nion as to which is the better method with reference 
to th e cost of cleaning, preservation of varnish, etc. It is 
also the practice on so me roads to give the interiors of 
cars a general cleaning, such as mopping flo ors, cleaning 
wi ndows and wiping the woodwork each day, while on 
others it is done but once or twice each week. At one 
place there was a vacuum, cleaning device for taking care 
of plush seats, which did very effective work. 

There is no uniform method of keeping service records. 
Some roads keep few, if any, accurate mileage records. 
Others keep only the more important records, the mileage 
of wheels and axles, the oil report , etc ., while still others 
keep the mileage of each part. This can be carried so far 
that it is cumbersome, besides being an item of considerable 
t;xpense. It seems to be a good practice to keep records 
of the more important parts, and occasionally to follow up 
some particular part, the performance of whi ch is not sat
isfactory. Anything beyond that appears to be in the 
nature of a luxury. 

To summarize, these repair shops are very inadequate. 
On account of the lack of suitable tools and sufficient room, 
th ey are not in a condition to handle work with the greatest 
economy. 

In the rapid development of these electric railway prop
erties , proper provision does not appear to have been made 
for th e upkeep of the equipment. It now seems that we 
have reac hed a point where it is economically practicable 
to reconstruct our shops. W hile it is true that elec tric rail
way practice is changing, and will continue to change, yet 
it is sufficiently stable so that plans ca n be made for pro
viding suitable buildings and tools to handle work with the 
minimum, loss of t ime. 

The harmonious arrangement which prevails in large 
manufacturing plants, when the process is continuous and 
where there is so little waste effort , is what we should en
deavor to approximate in our repair shops. The build
ings should be so arranged that the work can be moved 
along continuously through the different shops, with the 
minimum amount of handling. 

The organization at these shops seemed to be the re
deeming feature. There is a sufficient number of foremen, 
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and the distribution of forces is the result of careful plan
ning. But while each foreman is capable in his own line, 
it is seldom that one is found who is versatile enough to 
take the position of head of the department. This is the 
element of weakness general to the organizations. 

With the advent of the large interurban cars, a new ele
m.ent was projected into electric railway shop practice. 
These cars are usually equipped with steel or steel-tired 
wheels, solid gears, etc., and range in weight from 25 tons 
to 50 tons. This class of equipment cannot be compared 
with the ordinary electric railway equipment , but would 
seem to approximate more closely with steam locomotive 
practice. The write1 believes that the methods and shop 
practices which will most successfu lly cope with this new 
problem in the traction field must be worked out along the 
lines which have proved so advantageons in th e operation 
of steam railroads. 

----♦•----

RECENT IMPROVEMENTS IN MOTOR AND CONTROL 

RY G. H. HIL L 

A review of the development of the electric railway dur
ing its twenty years of hi :-- tory is particularly impressive on 
account of its marvelous growth. \Vhile recognizing as 
a prime factor in this growth the universal demand for 
transportation facilities , a generons measure of th e success 
san well be credited to the sound and sensible engineering 
that has dominated the art fro m its inception. From the 
diverse and various methods proposed a uniform system 
was early settled upon. which time and experience have 
proven to be good and adaptable to a development far 
greater than could have been anti cipated. The troll ey dis
tribution, the under-running collector, the series-parallel 
control of motors and the axle hung geared motor whic h 
are standard to-day were practically establi shed fifteen or 
twenty years ago. Improvements, however, have been very 
marked, for the problem has not been barren of difficu lti es 
nor lacking in opportunities. Gratifying as may be the 
early wisdom, no less so is the consistent advance in re 
liability, efficiency and capacity of apparatus that has fol 
lowed. 

The progression of application from purely urban service 
to interurban has marked the most recent era of develop
ment, and it is toward this phase of railway work that a re
view of recent progress is chiefly directed. Interurban 
service primarily has required increased speed, larger cars, 
and consequently greater capacity in equipments; attendant 
on this are a hi gher voltage, greater mechanical and elec
trical strain and necessity for increased reliability. The 
improvements made to meet interurban requirements have 
naturally influenced the existing apparatus to a consider
able extent. A review of each portion of the car equip 
ment will, perhaps, serve best to illustrate what the recent 
improvements are and to indicate their relative valu e. 

Probably no similar problem has presented more diffi
culties than rail½;ay motor design. Subject to exceptional 
and sudden electrical strains, extreme ru ggedness is es
sential. Exposed to heat and cold, mud and du st, water 
and grease, its surroundings could hardly be worse, and un-

. usual protection to its winding is required. Placed in a 
service where great refinement of attention is impossible , 
it must nevertheles:3 be reliable and withal efficient. 

Although improvements are mostly detailed in character, 
they are the results of painstaking study and are of much 
practical value. As an example of modern construction 

and one of the most popular of recent designs, may be se
lected the G. E. 80 motor of 40 hp rating, which is of the 
split frame design found most suitable up to 75 hp size. 
Above this the box type is usual, and of this form, the G. E. 
73 may be taken as typical. 

The improvements in motor construction which may be 
considered as recent may be classed as follows: Field coil 
insulation , lubrication of bearings, shaft and gear strength, 
gear case desig11 and commutation. 

FIELD CO IL INSULATION 

The modern coil is of the "mummy" type heavily wrapped 
and made complete without any outside retaining spool. 
The in sulation as now appli ed, instead of forming only an 
exterior coat, penetrates to th e very heart of the coil. T hi s 
effect is attai ned by th e vacuum process, whi ch exhansts 
all moi sture and air entrai ned in th e coil and replaces it 
with an insn lat in g compound . The treatment is not only 
at a high er temperature than formerly, but for a longer 
time. A cross section llf a modern G. E. coil (see illus
tration) shows how thoroughly thi s insu lating compound 
impregnates the winding. In conseque nce, unless the coils 
are "roasted" l,y a ton severe load, they are able for many 
yea rs to resist the act ion of the water and oil to which 
th ey a re bound to be exposed. The "m.ummy" coi l is more 
co mpact than a spool wmmd cnil. is less affected by a 
gradual shrinking of the covering, and can be held more 
effec tiv ely against vibration and chafing. Incidentally, the 
fi eld coi l terminal has l,cen improved in strength and in 
sulation and is provided with a shroud or guard to protect 
t he lead from breaking by vibration. 

LUBRlCATION OF BEARINGS 

The change from grease to oil lubrication has proven a 
most practical advance. T he use of oi l particularly in the 
armature bearings has greatly reduced the cost of inspec
tion and maintenance, and has probably doubled the life of 
the bearings, with a corresponding reduction of damage 
due to the armatures getting down on the poles. Con
servative experi ence indicates a life of 50,000 car-m.i les for 
a bearing with oil lubrication. The amount of oil required 
will vary somewhat with local conditions, but with sys
tematic attention, one gi ll of oi l for the com mutator end 
bearing and one and one-half gi lls for the pinion end bear
ing have been found ample quantity for rooo car-miles. 
T he axle bearings may be treated the same as the car jour
nals, and three gi ll s for each ro,ooo car-miles shou ld or
dinarily be sufficient. 

SHAFT 'AND GEAR ::iTRENGTH 

Improvement here is largely a matter of quality, which 
ha s been steadily rai sed and now the ten sile strength equals 
from 70,000 to 75 ,000 lbs. per square inch. The strength 
of shaft at the pinion end has been further increased by 
increasing the diameter of the taper to as near that of the 
shaft as possible. 

Pinion material is now readily procurable with a tensile 
~t rength of 85,000 to 100,000 lbs. per square inch. The 
strength of cast gears is, of course, somewhat below this , 
but for the larger motors a solid gear or a gear composed 
of a forged rim shrunk on a cast steel center permits the 
use of a high quality steel in the teeth and has given ex
cellent results. The split gear is almost exclusively used 
on the small er equipments on account of its conveniencP 
The four-bo lt design, which has practically superseded t~ie 
eight-bolt design, permits a more sturdy structure and a 
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stronger bolt. Experience indicates that the bolts in t he 
eight-bolt design were frequent ly weakened by too strenu
ous effor ts in tightening them. 

T he adoption of a gear case with three points of suspen
sion instead of two produced a most gratifying relief from 
breakage. Up to the present, malleable iron has been found 
the most satisfactory material for cases, but on account of 
the possible saving in weight some ex periments have been 
conducted with the use of sheet steel riveted. The or
dinary riveted case, of which there are several on the mar
ket, cannot be considered entirely successful, since with a 
very few exceptions on roads with unusually smooth 
track th e vibration loosens the rivets and the case rattles 
itself to pieces. Appreciating the advantages and demand 
for a lighter case than is possible with malleable iron, care
ful study has been given the problem, and it is expected that 
a construction now being tried, in which the rivets and 
seams are welded by a special process, will prove satis 
factory. 

COMMUTATION 

The commutator and brushes have usually required more 
care and attention than all other parts of th e motor. T he 
importance of brush quality as affecting commutato r black
ening, flashing and wear is frequently overlooked. Un
fortunately the quality of American-made brushes has not 
been as high as it should be, and a better understanding of 
what is desirable would undoubtedly create the necessary 

· demand for improvements, particularly in the direction of 
uniformity of product. 

The chief ingredients of carbon brushes are hard gas 
coke and graphitic carbon with a suitable binder of pitch 
or similar material. The coke supplies an abrasive action 
which grinds down the mica and keeps the copper surface 
clean. The soft graphitic carbon is lubricating in nature 
and of lower electrical resistance than the coke. 

The proper proportions of th ese two elements will vary 
fo r different motors, depending upon the proportional 
amount and quality of mica in the commutator, whether 
the commutator is grooved or not, the speed of the com
mutator, the thickness of brush, and, to a certain degree, 
upon the service conditions. T he fineness to which the 
ingredients are ground, the thoroughness with which they 
are mixed and the compactness to which they are com
pressed, that is, the amount of cellular space ex isting, all 
have a most practical bearing on the quality and service 
results. T he most frequent cause of chipping and break
ing is the stratification of the brush, whicn is hard to avoid 
in the extruded or "squirted" type of product. T he reduc
tion of expense of motor upkeep would in most cases hand
somely repay the attention necessary to procure brushes 
that conform uniformly to rigid specifications, as to hard
ness, specific gravity, absence of stratification and fineness 
of texture. 

Recent investigations have aroused an interest in this 
subject that will, it is believed, make it possible to secure 
a much more satisfactory product if the railway companies 
will do their par t in sustaining a demand for a superior 
article. 

There is one recent departure in motor construction that 
merits particular mention. This is the addition to the mo
tor of commutating poles. Motors so constructed are su
perior in commutation to the ordinary motor, and the limit 
of motor capacity fo r any service is no longer a matter of 
commutation possibilities, but of heating alone, P erfect 

commutation with ex treme overloads, both as to current 
a nd voltage, is easily obtained. T he commutating poles 
are small in size and are placed between the exciting fields. 
They permit a reduction in weight of the exciting fields and 
a greater freedom of electrical design without sensibly in
creasing the weight of the motor. Briefly, the function of the 
commutating poles is to counteract the armature reaction 
and consequent field distortion and produce a commutating 
field of constant strength and position with relation to the 
brushes, unaffected by load or speed of the motor. Many 
incidental but valuable improvements attend this new de
parture, which will undoubtedly become a standard construc
tion. Among these are : A1Jsence of flashing and burning of 
commutator and brush holders, less brush and commutator 
wear, absence of sparking, lighter and more easily handled 
field coils. 

A complete line of mo tors of this type has been designed 
and several hundred have already been sold. A more com
plete discussion of the theory of this interesting develop
ment will shortly appear through appropriate technical 
channels. 

CONTROL 

T he recent improvements in control and equipment de
vices may be classed as fo llows : Cylinder controller de
tails, contactor attachment, rheostat construction, car wir
ing, train or type M control, circuit-b reakers and main 
switches, fuses and trolleys. 

CYLIND ER CONTR OLLER 

As with the motors, the improvements oi the cylinder 
controller have been more a matter of construction details 
than methods. T he higher voltage usual in interurban 
lines and the general increase in station and feeder ca
pacity, making it possible to ,sustain very heavy short-cir
cuit arcs, have made it necessary to remodel the controller 
to provide g reater strength of blowout, more complete 
isolation of arcs and insulation of circuits, and a more rigid 
fireproof construction. 

The K-35 controller may be taken as representative of 
the most recent construction. The blowout magnet, in
stead of being a single coil placed at some distance from 
the arc po ints, is composed of individual coils, each placed 
close to the arc which it co ntrols. T he magnetic lines cross 
the arc so as to blow it outward from the contact tip 
into a chamber fo rmed between the arc deflectors, in
stead of blowing it sidewise off the edge of the finger and 
against the arc deflector, as .in the older forms of con
trollers, such as , K-6 and K-28. T he effectiveness of _the 
new arrangement is many times greater than the old, and 
as the arc is ruptured much more quickly the burning and 
blistering of the contac ts are much reduced. 

The construction and shape of the arc deflectors are such 
as to separate the fingers and contacts more effectively 
than in previous designs, and the insulation of the frame 
and cover is very thoroughly carried out with fireproof and 
non-hydroscopic material. 

The cylinder is made up of cast segments clamped upon 
an insulated hexago nal shaft by means of flat keys and set 
screws. T his construction is quite a departure from the 
molded type of insulation fo r cylinder castings which has 
been in use for a long time. A distinct advantage is that 
the cylinder may be more easily repaired in case of damage 
to one of the contact segments. At the same time, the 
drive of the segments is more positive and a loosening of 
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the castings less likely to occur from careless or vicious 
handling. If they should loosen, they may easily be tight
ened by the set screws. 

The connections of the motors have also undergone some 
changes of importance. Some of the new type of con
trollers are arranged with the bridge form of transfer from 
series to parallel connection, which avoids the opening of 
the circuit of either motor during the transition and thereby 
~ontinues the full torque of both motors throughout ac
celeration. For very small cars. this refinement may not 
be entirely necessary, but for the larger equipments, par
ticularly those geared for high speed and intended for draw
ing trail cars, the bridge form of control is very desirable 
in order to avoid the unpleasant jerk when passing from 
series to parallel. In accomplishing this arrangement sev
eral extra control fingers are required and a division of the 
rheostats into two banks is necessary. The slight com
plication is more than warranted. 

Another change is that of reversing the motors by re
versing the field connections instead of the armature con
nections. In doing this the fields are kept on the ground 
side of the motor, as is quite necessary. The advantage 
lies in the fact that the reversing cylinder is not subject to 
the full voltage, but has across its contacts· only the drop of 
the field, which is not over 20 volts. This eliminates the 
burning of the reverser contacts, which is apt to occur on 
hand controls for four motors when the reversing switch 
is used in an emergency. 

The attention of operators has been drawn to the con
troller difficulties very strongly on account of the burnouts 
with the attendant flashing and frightening of passengers, 
which seem to occur more frequently than some years ago. 
The difficulty has arisen on those controllers which were 
constructed for a 500-volt circuit and which are now made 
to operate on a 600 or 650-volt circuit. In order to make 
these controllers thoroughly safe on the higher voltages, 
an arrangement has been perfected for operating two con
tactors, of similar form to those used on train control, in 
connection with the cylinder, so that the contactors will 
make and break the motor circuits and thus take all of the 
arcing. The attachment for doing this is placed at the bot
tom of the cylinder and consists of a small contact which 
controls the circuit to the coils of the contactors, the con
tactors being placed under the car. The arrangement has 
been installed on several roads and has given such satis
faction that provision has been made so that all of the old 
cylinder controllers can be fitted with this attachment. The 
separate, magnetically operated contactor is able to handle 
high-voltage and heavy-current arcs without difficulty, and, 
in addition to the duty above described, may also be used 
as an overload circuit-Lreaker. In this way rio motor cur
rent is broken on the platform of the car, a point which 
will be appreciated by· all operators. The overload device 
consists of a tripping coil on the contactor, which is con
trolled by a small switch placed in the vestibule convenient 
to the motorman. This small switch opens only the circuit 
to the coil of the contactor, which, of course, carries only 
a small amount of current, but is tripped in case of over
load by a coil carrying the motor current. It is closed by 
the motorman in the ·same way as the ordinary circuit
breaker. 

The use of cast grid rheostats is so universal that no 
comment upon them is necessary. The advantages of the 
cast grid type over the wire or ribbon-wound type are: 
better insulation, better protection from moisture, more 

rugged construction, ability to withstand more severe over
loads of current without damage, and greater ease of repan. 

TROLLEYS 

For city service the standard US-6 trolley with 41/z-in. 
wheel has given splendid results, the average life being 
about 10,000 miles. For greater capacity of equipment a,nd 
higher speeds, however, a trnlley base which will swivel 
more readily is desirable and a different construction of 
wheel is necessary to secure a reaso nable life. 

The US-13 roller bearing trolley base has been designed 
to meet this demand. The base swivels on a roller bear
ing designed with ample margin for the strain of the pole. 
The height of the base when the pole is retracted is 5 ins., 
and its weight is approximately 100 lbs. Four sets of bear
ings are provided. Operating under tension with a 14-ft. 
pole, a pressure of 35 lbs. at an angle of 45 <legs. can be 
given the trolley wheel, which, it is expected, will take care 
of the higher speed service. 

The wheel used for high speeds is known as the form 2.1. 
It is 5¾ ins. in diameter and has a bearing 3 ins. long with 
a ¼-in. pin. The diameter of the pin is made shorter than 
on the form 6, to reduce the speed of the rubbing contact, 
and this, with the increased length of bearing, has made 
the new wheel very serviceable on equipments as large as 
500 hp. vVhen operating at a maximum of 60 miles per 
hour under these conditions, it has an average life of 5000 
miles. 

It should be borne in mind in operating these high-speed 
trolleys that the side spring for conducting the current· 
from the wheel to the pole is absolutely essential to satis
factory life of the wheel, and these springs must be pro
vided with proper tension against the wheel. If this is not 
done, the current carried through the bearing will soon de
stroy it. The shape of the fork is such as to prevent its 
being caught in frogs and switches. 

The pantograph form of trolley has many commendable 
features for catenary overhead construction which will un
doubtedly come into general use on interurban roads. The 
results so far obtained in the u se of this form of trolley 
will not justify us in making a complete recommendation 
for its adoption until further developed. Under special con
ditions where an ordinary trolley is extremely inconvenient 
its use is warranted, but it is believed that substantial im
provements can be made in the pantograph type which will 
make it very satisfactory, and tests and experiments are 
now being carried on. 

In this review no reference has been made to the more 
radical departures from standard practice which are being 
given much attention, i. e., the use of single-phase and 
high-tension direct-,current motors. The reasons for using 
either single-phase or direct-current motors do not arise 
from consideration of the equipments, but from the desir
abiiity of reducing the cost of transmission and distribu
tion of current over long distances. Of the two, the single
phase is the more radical departure, and the problems in 
the design of the single-phase motor are occupying the 
earnest ·attention of able designers. The 1200-volt, direct
current motor is more directly in line with standard prac
tice, and the use of commutating poles has made such a 
motor thoroughly practicable. In fact, with such a sys
tem the problem of greatest importance is the method of 
distributing and collecting the current. The discussion of 
these broader subjects, however, would lead beyond the 
scope of the present review. 



II6o STREET RAILWAY JOURNAL. [VOL. XXIX. No. 26. 

RECENT IMPROVEMENTS IN MOTOR AND CONTROL 

BY CLARENCE RENSHAW 

In dealing with the rather large subj ect of recent im
provements in motors and control, I have not attempted to 
cover the m.atter broadly, but have devoted my time to 
th ree speci fi c divisions with which I am most familiar, 
namely: Inter-pole motors, unit switch co ntro l a n<l the 
si ngle-phase system. 

INTER-POLE MOTORS 

Probably the most promising improvement in direct-cur
rent railway motors for many years is the in troduction of 
the inter-pole motor. T he commutation of high-voltage 
current in railway motors ha s always been a most difficult 
problem for the designers of such machinery to solve, an<l 
the care of commutators and brushes forms no small part 
of the duties of the mechanical and electrical fo rce Qf a rail
way company. The larger the m.utors used, the higher th e 
voltage, an<l the more difficult the senice co nditions, the 
greater is the importance of this matter. \ \Tith large mo 
tors, flashing over from brush holder to brush holder or 
from brush hokier to ground is so metimes experienced, an<l 
on a large system with great power capacity behind t hem, 
such flashes often cause considerable damage to motors ancl 
control and annoying de lays to "t he service. Most co mmu
tator and brush troubles a re clue either directly or indi
rectly to sparking, and it is to correct them. by correcting 
their cause that the inter-pole motor has been designed. 

Sparking on a commutator bites away a small amount of 
copper and carbon at each spark, but does not affect the 
mica between segments. If the sparking is continued, the 
copper is soon eaten down, thus leaving the mica sticking 
up. This "high mica" in turn makes the sparking worse 
and causes a general roughening of the commutator, flatten
ing of the bars, etc., with consequent rapid wear of the 
brushes, filling the motor with carbon and copper dust, and 
sometimes causing it to flash, ground, etc. Milling clown 
the mica below the copper prevents some of this trouble, but 
does not go to the root of the matter. 

In service a railway motor does not run continuously with 
power on, but the time that it is operating under load is 
varied by a certain amount of coasting and stopping. During 
this no-loacl running the 1 oughening which has been caused 
by the action 0£ the current is partly corrected by the scour
ing and polishing effect of the brushes without load. In 
many cases the scouring action predominates so that the 
commutators remain bright and clean and take on a good 
polish. 

The action of the inter-pole motor in preventing sparking 
an d thus greatly reducing the wear on commutator and 
brushes can best be understood by the aid of a few simple 
diagrams. In these a multiple-wound armature has been 
shown for the sake of simplicity and clearness, although on 
an actual motor a two-circuit winding would ordinari ly be 
used. 

In a motor without inter-poles, as shown in Fig. 1, there 
are three sets of magnetic fluxes produced; first , the lines 
"aa" due to the main field coils; second, the lines "bb" due 
to the current in the armature winding as a whole, and 
third, the leakage "cc" around each of the slots, due to the 
current in the conductors in that particular slot. The first 
set of lines may be regarded as the useful lines, and the 
second and third as incidental. It is to these last two that 
sparking is due. The coil "AA," which is just about to have 
the current reversed in it, lies in such a position that it is 

not cutting the lines "aa,"and hence has no voltage gener
ated in it from that source. It is, however, cutting the lines 
"bb," so that it has a voltage generated in it by them. When 
the coil is short-circuited by the brush, this voltage causes 
a lo cal current to flow across the face of the brush in addi
tion to the line current, which greatly increases the amount 
of current that the brush must carry. As the coil passes 
under the brush, also, from position "A" to position "B," 
the current in the conductors in the slots "A" is stopped 
preparatory to being reversed , so that the leakage lines "cc" 
are also stopped preparatory to being reversed. This causes 
an inductive voltage to be created in the coil in addition to 
the voltage of rotation generated by the lines "bb," and 
these two voltages added togeth er produce a spark between 
comm.1;1tator bar ancl brush. 

In an inter-pole motor the inter-poles consist of thin 
poles, each carrying a coil inserted into the fram e between 
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the main field poles and projecting down to the points on 
the a rmature a t which the sides of the coils short-circuited 
by the brushes lie. If the inter-poles alone were used with
out any coil. as shown in Fig. 2, their effect would be to con
centrate and increase the lines "bb" due to the armature 
magnetization, and also the lines "cc," clue to the leakage 
a round the slots, owing to the additional iron in the path of 
those two sets of lines, and thus to raise the voltage in the 
short-circuited coil, and increase the sparking. 

With coils on the inter-poles of sufficient number of turns 
to just neutralize th~ a rmature magnetization, the effect of 
the lines "bb" will be eliminated, as shown in Fig. 3, so that 
there wi ll be no voltage generated in the short-circuited 
coil by its rotation, but the lines "cc," due to leakage around 
the slots, will still remain, and the increase in these due to 
the presence of th e inter-pole would ordinarily give a suffi
ciently high inductive voltage to more than offset the ad
vantage gained by the neutralization of the rotation voltage. 

If, however , a greater number of turns be wound on the 
inter-poles, so that their excitation overbalances the arma
ture magnetization instead of merely neutralizing it and sets 
up a flu x in the opposite direction, as shown in Fig. 4, this 
flux can be made of such a strength that the leakage lines 
around the coil which is being commutated will also be ·elim-
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inated, so that practically all of the voltage in the short-cir
euited eoil is neutralized and sparkless eommutation is ob
tained. Since the inter-poles neutralize the active voltage 
in the short-cireuited eoils, they also eliminate the extra 
loeal eurrent in the brushes and thus reduee the total eur-
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FIG. 2. - EFFECT O F l NT E RPOLES WITHOUT COI L S 
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rent in the brushes to its minimum value, that is, to th e line 
eurrent. The elimination of sparking and of local cur
rents in the brushes reduces the wear on th e commutator 
and prolongs the li fe of th e brushes to a remarkable extent. 

The inter-pole winding is connected permanently in series 
with the armature winding, as shown in F ig. 5, fo rming the 
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FIG. 3.- I NTER PO L E MO T OR WITH A R MAT U RE MAG-
NETIZATION J UST NEUTR ALIZED 

"armature eircuit," and in reversing the direc tion of rota
tion of the motor the armature windings and inter-pole 
windings are reversed togeth er as a unit. 

Aside from the general reduction in wear of eommutator 
and brushes, the inter-pole motor has many meidental ad
vantages. A properly designed motor of this type should 

run practically sparklessly from a load so light as to give 
treble the normal speed up to loads as heavy as double its 
ordinary one-hour rating. It should permit high voltages 
to be thrown on it, either at standstill or when running at 
high speeds, and its stability should be so great that it will 
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cummutate without appreciable sparking rushes of eur
rent which in the ordinary mo tor would invariably cause 
fl ashing . T his great freedom from sparking ancl fl ashing 
makes the inter-pole motor espec iall y well adapted fo r high
voltage service. 

T he use of th e inter-pole increases the seope of the de-

F I G. 5.- i\l ETHO D OF CONNECTI N G I NTER POLE WI N DI N GS 

sig ner of ra ilway motors in many eases where limitatio ns 
of speed and weight determine the design, and in general it 
permits of a somewhat lighter motor. It gives less ad
vantage in small motors than in large ones, as the commu
tating eonditions in sueh motors are not so serious a prob
lem. However, its general advantages will doubtless ex-
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tend its use to sizes as small as 40 hp. Improving as it 
does those features of the railway motor which are uni
versally acknowledged to be in greatest need of improve
ment, the introduction of the inter-pole motor is an im
portant step in electric railway development. 

UNIT SWITCH CONTROL 

A most impor tant development in. control apparatus is the 
perfection and standardization of unit switch-control equip
ments fo r all sizes of motors. The ordinary drum type 
controllers, while in general satisfactory for small equip
ments, leave much to be desired where it is necessary to 
handle large cars and powerful motors. Such controllers of 
large capacity must necessarily be heavy and bulky in order 
to contai n sufficiently liberal contacts and blow-out coils to 
handle the large currents which pass through them. The 
weight of such controllers, moreover, must be mounted at 
the extreme end of an overhanging platform where it is 
least desirable and a large bunch of heavy cables must be 
led out to it. On account of the size and pressure of the 
co ntact fingers also, the drum requires considerable effort to 
turn it, especially should the contacts become slightly rough
ened and quick movements are. impossible. Finally, it seems 
impracticable to design a blow-out which will enable such 
controllers to break the current with certainty under all cir
cumstances, and in certain parts of the country it is not an 
unusual sight to see a motorman nursing an interurban car 
along the streets of a city by means of the overhead circuit 
breaker and shooting out a stream of fire every time it is 
necessary to cut off power. The drum-type controller, how
ever, is a rough-and-ready piece of apparatus, and when out 
of order its faults can be easily located and repaired by a 
comparatively cheap man if only a sufficient stock of spare 
parts is kept on hand. 

The unit switch control system was originally designed 
with special reference to the operation of two or more 
motor cars in a multiple-unit train, and it was at first 
adapted only for use in connection with the larger sizes of 
motors. Its other advantages, however, in providing a posi
tive and reliable control, in placing all main circuit contacts 
and heavy cable out of the way beneath the car and in re
ducing to a minimum the amount of high-voltage and heavy
current wiring, are now rapidly extending its use to single
car operation and to smaller sizes of equipments. 

In the unit switch-control system th e main or power drum 
of the drum type controller is replaced by a group of ten or 
twelve (according to the size of the equipment) independent 
or "unit" switches, each provided with a strong magnetic 
blowout and normally held open by a powerful spring. Each 
switch is closed when desired by a suitable pneumatic cylin
der using compressed air from the brake system. This com
bination of switches is cailed a "switch group. " The reverse 
drum of the controll er is replaced by a similar drum except 
that it is more liberal in capacity, built in a separate case 
and moved to the forward or reverse position by one or the 
other of two cylinders having a common piston rod. This 
device is called a "reverser." The overhead circuit-breaker 
is replaced by a "line switch," which is essentially the same 
as one of the switches of the switch group, except that it is 
placed in a case by itself and is provided with an automatic 
trip, which causes it to open in case of an overload or short
ci rcuit. T hese three pieces of apparatus effect the various 
necessary co nnections between motors, resistance and trol
ley. 

Forming an essential part of the pneumatic cylinder for 
0peratirig the switch group, line switch and reverser is a 

magnet valve which governs the admission or escape of air 
to or from that cylinder. These magnet valves are oper
ated by means of a small 14-volt storage battery, and their 
opening or closing is regulated by means of a ''master con
troller" to which their circuits are led. The switch group, 
reverser and line switch may thus be located in any con
venient position, and nothing but the master controller 
need be located on the platform, and only the small low
voltage battery circuits need be carried to it. 

For train operation the circuits from the battery and 
magnets are carried to' "train line receptacles" at each end 
of the car, as well as to the master controll~rs, and when 
two cars are coupled together the corresponding receptacles 
on each car are then connected by a multi-point "jumper," 
so that the circuits are continued from car to car. When 
several cars are connected in this way the movement of a 
single master controller closes simultaneously the corre
sponding magnet circuits on all of the cars and thus oper
ates also the corresponding main circuit switches. 

Co nnected to the piston rods which move the various 
switches are a number of small contacts which open 
or close auxiliary circuits between stationary fingers ar
ranged to press on them. These auxiliary contacts are called 
" interlocks," and the cit cuits which operate the magnet 
valves of each of the various switches are carried through 
the interlocks of other switches in such a way that the 
switches cannot be closed except in the proper order. 

The unit switch-control system, however, does not con
sist merely in replacing the ordinary controller with a set of 
pneumatically operated switches, which may be closed prop
erly or improperly entirely at the discretion of the motor
man, but the action of the switches is regulated so as to give 
a uniform current through the motors while operating on 
the resistance steps and to thus secure a smooth and even 
acceleration of the car and protect the equipment from 
abuse. This is accomplished by means of a "limit switch." 
The limit switch consists of a coil, placed in series with the 
motor circuits, which lifts an armature whenever the cur
rent exceeds a predetermined amount. To the armature of 
this coil is attached a disc which closes a secondary circuit 
between two contacts when the armature is down, and opens 
this circuit when the armature is raised. The circuits for 
closing the various switches of the switch group are so 
arranged that it is not necessary to move the master con
troller step by step to cause the closing of the different 
switches, but so that by placing the master controller in a 
single definite position and holding it there the circuits to 
the first switches are closed, and the closing of these 
switches then automatically closes the next ones, etc., by 
means of the inter-locks. Tl~e circuit from the battery 
which supplies power for this automatic operation is led 
through the secondary contacts of the limit switch, so that 
as long as the current through the motors does not exceed 
the desired value the different switches will close one after 
the other almost instantaneously. Should the current 
through the motors at any time exceed the desired amount, 
however, the armature of the limit switch will instantly 
raise and thus prevent the closing of any more switches 
until the current has fallen to the desired value. 

The regulation of the current during starting is thus taken 
entirely out of the hands of the motorman, who simply ad
vances the handle of the master controller to the last notch 
and holds it there, and the closing of the switches is then 
governed automatically by the limit switch. In order to 
provide for the handling of the car under special conditions. 
however, the apparatus is so arranged that _the motorman 



JUNE 29, 1907.] STREET RAILWAY JOURNAL. 

may readily notch up more slowly than would be done by 
the limit switch, or may stop on any notch, and also so that 
by going to some extra trouble (enough to prevent his do
ing it unnecessarily) he can short-circuit the limit switch 
and notch up entirely independent of the current. 

As ordinarily built, the master controller for use with the 
unit switch-control system contains three notches for for
ward running and three for reverse. If the handle 
is moved to the first notch a slow-speed resistance point is 
obtained which is used principally in shifting cars. On this 
account the first notch is called the "switching" position. 
If the handle is moved to the second notch, either with or 
without pausing on the first one, the switches close one 
after the other until the motors are connected in series. 
The second notch is therefore called the "series" position, 
and is, of course, a running point. If th e handle is moved to 
the third notch, either at once or after pausing on one or 
both of the other two, additional switches will then close in 
sequence until the motors ·are connected in full parallel. 
The third notch is hence called the "parallel" position. 

Fig. 6 shows a schematic diagram of the switches and 
main circuit connections for an equipment of four 90-hp 
motors, and indicates the sequence in which the various 
switches close. In addition to stopping the handle on any 
cne of the three notches, as already mentioned, and obtain
ing the switching, series or parallel connection, the motor
man may so manipulate the master controller as to hold the 
switches in any one of the series and parallel positions indi
cated on the diagram. In connection with the above dia
gram, it will be noted that instead of opening the circuit in 
changing from series to parallel, as is done in the large 
drum-type \ontrollers, a special resistance connection is 
used for making the transfer without decreasing the cur
rent through the motors. The use of this connection avoids 
the jerk sometimes obtained with drum-type controllers in 
passing from series to parallel, and helps in maintaini ng a 
smooth and uniform acceleration. 

An interesting detail in connection with this system of 
control is the method of charging the small s-toragc bat-. 
teries used for operating the magnet valves. Two batteries 
are carried on each car, and these are co nnected to the air
pump motor circuit, as shown in Fig. 7. The two double
throw switches are always thrown either both up or both 
down, so that one battery is connected to the co ntrol ci rcuit 
while the other is being charged. ·whenever the pump is 
running the battery which is being charged is connected 
by the "battery-charging relay" to the circuit of the pump 
motor. The resistance in series with the pump motor is so 
adjusted, in connection with the relative amount of time that 
the pump is runnin g, and that the control circuits are closed, 
so that the battery will receiYe on the one hand sufficient 
current to charge it properly without, on the other hand, re
ceiving enough current to make it b_oil or get:,;. \i\/hen this 
adjustment has once been made, the batteries will requi re 
little attention other than the reversal of the two switches 
once each day. 

Another detail of the equ ipment is the air-storage system. 
A separate "control reservoir" is piped to the air-brake sys
tem, as shown in Fig. 8, in co nnect ion with a "governor" 
or check valve and a three-way valve. Ordinarily the three
way valve is turned so that the air is drawn directly from the 
brake system, but in case of accident to the compressor or 
main reservoir the three-way valve may be turned 90 <legs. 
and the reserve supply of air in the control reservoir is thus 
available to return the car to the car house. 

Many other details might be mentioned, but the above are 

sufficient to indicate the completeness with which every 
feature of the equipment has been worked out. 

In providing for the control of the different sizes of 
motors most commonly used, two sizes of switch groups are 
employed. The construction of the Slpaller of these is 
shown by the cross-sectional view in Fig. 9. A similar 
view of the larger group is shown in Fig. Io. Fig. I I shows 
a reverser with the cover removed. 

Unit switch control possesses many advantages, not only 
over the d;um-type controller, but also over auy other type 
of multiple control now on the market. One of the most 
important of these advantages is the powerful force which 
is available both for opening and closing the switches, so 
that their action is most positive. In the smaller switch 
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S~QUENCE OF :'3WITCHES 

group, for instanc e, a force of approximately 75 lbs. is avail
ab le at the contacts for opening or closing them., and in the 
larger group this is increased to over 90 lbs., so that the 
chance of these switches failing either to open quickly, or 
to make a good contact, is extremely remote. To convin ce 
almost anyone on this point, it is usually only necessary to 
show him the switch group and have him try to prevent a 
switch from either opening or closing. 

This positive action, moreover, is obtained without 
making the apparatus large or heavy. By using compressed 
ai r as a motive force, powerful action is obtained without 
undue increase in bulk or weight. As a concrete instance 
of this, it may be mentioned that a complete double-end unit 
switch outfit for controlling a quadruple equipment of West
inghouse No. 121 motors (90 hp each) weighs only approxi
mately 1650 lbs., including the switch group, reverser, line 
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switch, master controllers, control reservoir and a ll details 
except wiring and resistance. 

Another advantage of almost equal importance is the use 
of a low-voltage battery for operating the control circuits 
and the fact that the operation of the control is entirely inde
pendent of the line voltage. This point is of especial im- · 
portance on interurban 
lines where wide fluctua-
tions in voltage are fre
quently met with . 

F<Jse ---a 
To Trolley 

equipments differing from direct-current equipments in cer
tain particulars must be used, and it is proposed to m,ention 
briefly the essential features of these. 

The single-phase railway system accomplishes the same re
sults in car movement that have heretofore been secured by 
the use of direct-current equipments, but it does this in 
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s,- ..Switchc..s.-• Although the elimina
tion of bulky controllers 
and heavy cables from the 
platforms and the secur
ing of control apparatus 
which will positively open 
the circuit under all condi
tions are in themselves 
sufficient reasons for th e 
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the ability to operate two 
or more cars together 
with a single motorman , 
when required, is no mean 
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STURA <;E BATTERIES . 

advantage. There are many instances where trailers are 
now used, overloading the equipment and slowing down the 
schedule just at the time when rapid car movement is most 
needed, where multiple-unit operation would give superior 
service at less expense. This is becoming widely recog
nized even in the case of comparatively small equipments 
for city service, as may- be seen from recent orders for 
twenty equipments of unit-switch contro l for operat111g 
double 60-hp motors in New Haven, Conn., and for eighty 
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many cases with less first cost, less operating expense, in
creased fl exibility a nd greater simplicity. These advan
tages are obtained principally by a simplification of the sub
stations and th e omission of sub-station attendants and by 
the elimination of practically all trolley feeders. At the 
sub-stations, the a lternating-current power which is received 
from the genera tors is merely reduced in voltage by single
phase transformers and supplied at once to the cars, in
stead of being changed into direct current by poly-phase 
transfo rmers and rotary converters. The equipment of such 
a sub-station is so simple that , except for an occasional in
spectio n, it may be left entirely without attendants. 

O ne of the fundam ental characteristics of alternating cur
rent is the readiness with which it can be transformed from 
one voltage to another. Where alternating-current motors 
are used, therefore, it is not necessary as with direct current 
to supply power to the c;, rs at the voltage of the motors, but 
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FIG. 8.- l.ONTROL RESERVOIR AND AIR PIPING 

equipments for operating quadruple 55-hp motors in Balti
more, Md. 

THE SIN GLE-PHASE SYSTEM 

A consideration of recent improvements in railway mo
tors and control would be very incomplete if no mention 
were made of the single-phase system, although the essen
tial economies of single-phase operation are effected not by 
the change in motors or control, but in the other parts of the 
system. In order to obtain these economies, however, car 

by the use of a transformer on the car the voltage of the 
trolley and that of the motors may have any desired ratio. 
As it is entirely feasible to employ a voltage of rr,ooo 
(which permits the distribution of a large amount of power 
with a very small current) on a properly insulated trolley 
wire, the single-phase system affords means of operating 
even the heaviest cars or trains from an ordinary trolley 
wire of moderate section with no additional feeders. 

The one element upon which the entire single-phase sys-
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tern depends is the single-phase railway motor. This does 
- not involve any particularly new or mysterious principle, but 

depends for its operation upon an extension of the well
known fact that reversing the current at the terminals of a 
series direct-current motor does not reverse the direction of 
rotation or interfere with the operation. This principle holds 
good no matter whether the current is reversed once every 
hour or once every minute. Since an alternating current 
gives merely the same general effect as a very rapid and con
tinuous reversal of a direct current, it would be only natural 
to expect any ordinary direct-current railway motor to ro
tate if suitable alternating current were applied to it. With-
in certain limitations this is the case. · 

The single-phase railway motor is essentially a series
wound motor very similar to the direct-current motor. On 
account of the rapidity of the reversal of the alternating cur
rent, however, a number of new phenomena are introduced, 
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FIG. 9.- CROSS SECTION OF SMALL SWITCH GROUP 

and in order to secure satisfactory commercial operation 
from the motor with this current, certain changes in the de
sign of the ordinary railway motor must be made. One of 
these is to make the entire magnetic circuit laminated in
stead of merely the pole pieces, to prevent excessive losses, 
due to the rapid reversals of the magnetic flux. A nother 
essential feature is the "auxiliary" or neutralizing winding 
which is wound in the slots between the poles in order to 
neutralize the magnetizing action of the armature and hence 
its self induction. This winding is connected in ser ies with 
the armature in the same way as the inter-pole winding of 
the inter-pole 1~otor. Instead of being located on definite 
poles, the auxiliary winding is distributed ·in slots in the 
faces of the main pole pieces so that the neutralization will 
be more complete and effective. Unlike the inter-pole wind
ing, however, the auxiliary winding is not used to improve 
the commutation, but to improve the power factor of the 
motor. 

Owing to limitations of design, the single-phase motor is 

ordinarily wound for a voltage of from 200 to 250 instead of 
500 or 550, as in the case of direct-current motors. The 
larger currents which must be handled on this account 
necessitate greater brush capacity than in direct-current mo
tors, so that four brush arms are ordinarily required with a 
four-pole motor or six with a six-pole motor. 

The performance of the single-phase railway motor is 
very similar to that of a direct-current series motor, the 
principal difference being that the speed curve is steeper. 
The general effect of this is to cause a car equipped with 
:,uch motors to run slower on heavy grades and faster on the 
level than a car equipped with direct-current motors geared 
for the same speed at an intermediate load. 

The single-phase motor differs from the direct-current 
motor also in that on account of its self induction it requires 
the appli cation of a much greater percentage of normal 
voltage in order to send a given proportion of full-load cur-
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FIG. 10.-CROSS SECTION OF LARGE SWITCH GROUP 

rent through it. On this account, it is not possible to 
allow as great a variation in the voltage at the car as is 
sometimes done with direct-current equipments, and to 
secure satisfactory operation the minimum voltage should 
never be less than about So per cent of the normal. Owing 
to the small currents used, however, this is a matter that is 
very easily taken care of. For the same general reason, the 
voltage on the motor may be varied in larger steps than 
with direct-current motors, so that fewer controller notches 
are necessary in order to secure a smooth acceleration, five 
notches, for instance, being ample for a quadruple 100-hp 
equipment. For the same reason also, the motors are much 
less likely to be damaged by too rapid feeding of the con
troller, and hence automatic acceleration is usually not 
necessary. 

The standard trolley voltage for single-phase operation is 
6600, although voltages of 3300 and II,ooo are also employed 
in some cases. In order to collect current at this voltage 
from the trolley wire, a pneumatically operated pantagraph 
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trolley has been devised which can be readily raised or low
ered by the motorman without leaving his cab. In inultiple
unit equipments, moreover, the trolleys on the entire train 
may be simultaneously controlled from any one point. This 
trolley is normally held against the wire by means of a 
spring, but is lowered and automatically locked down by the 
application of compressed air. Application of the air to an
other point will then unlock the trolley and allow it to rise. 

To reduce the tro lley voltage fo r use at the motors an 
oil-insulated, self-cooling auto-transfo rmer is used. As this 
is ordinari ly the heaviest single piece of apparatus on the 
car, it is commonly 111.ounted in the cente r in order to sim
plify the matte r of balancing. 

As with direct-current motors, the speed of the single
phase motor varies with the voltage at its terminals, and 
the motor is controlled in this way. In order to get a 
variable voltage fo r thi s purpose, however, it is not neces
sary, as in direct-current practice, to change the grouping 
of the motors or to introduce resistance into the circuit, 
but simply to connect the motors to differe nt taps on the 
auto-transformer. 

The various connections between motors and transformer 
may be made either by drum type controllers or by unit 

FIG. 11.-REVERSER WITH CO VER REMOVED 

switches, as with direct-current equipments. O n account of 
the absence of any necessity fo r making series-parallel con
nections, both drum type co ntrollers and unit switch groups 
fo r single-phase equipments are simpler than those for di
rect-current operation. For insta nce., a switch group fo r 
handling four roo-hp direct-current motors weighs approxi
mately 760 lbs. , while one for handling four single-phase 
moto rs of the same capacity weighs only 400 lbs. An en
tire equipment of single-phase motors, however, is co nsid
erably heavier tha n an equipment of direct-current motors 
of the same capacity, so that a car equipped with the former 
and carrying the same pas,enger load will ordinarily weigh 
from ro to 15 per cent more than one equipped with the lat
ter. Switch groups for singl e-phase operation are controlled 
by small storage batteries in the same way as those for use 
with direct-current equipments, but in this case the batteries 
are taken off of the car s at intervals and charged from a 
suitable source of direct current at the car house. 

The qual ities whi ch make the single-phase motor suit
ab le for operation on alternating current make it also an 
excellent direct-current machine, and such motors will oper
ate beautifully on direct current of the proper voltage. It 
is often desirable to obtain the benefits of single-phase oper
ation with cars which for a part of their route must run 
over th e same tracks and use th e same power as direct cur
rent cars, and by connecting two or more single-phase mo
to rs in series fo r such operation they can readily be arranged 

to run from a 550-volt trolley wire, as well as from a 6600 
or other high-voltage one. Single-phase motors run some
what faster with direct current of a given voltage than with 
alternating, while where operation on direct current is re
quired of such motors, it is usually over city streets or in 
other places where only a moderate car speed is desired. On 
this account , equipments for operation on both alternating 
and direct current are usually supplied with four motors, 
which are permanently connected in two pairs of two in 
series. These pairs are run in parallel on alternating cur
rent and in series (so th:it all four motors are in series) on 
direct current. This arrangement usually gives a speed on 
550 volts direct current about two-thirds or three-quarters 
as great as that obtained when operating from normal volt
age alternating current. When running on alternating cur
rent, the motors of such an equipment are controlled in the 
usual way by co nnect ing them, to different taps on the trans
former. When running on direct current, they are con
trolled by means of a resistance in series. 

Equipments for operating on both alternating and direct 
currents are somewhat more complicated and expensive 
than those for operating on alternating current only, but 
they are equally sa tisfactory in operation, and the majority 
of single-phase equipments now in use are arranged in this 
way. In such equipments with drum type controllers, the 
controllers are made with two drums, and in changing from 
alternating to direct current , for instance, the controller 
handle is moved from the shaft of the a, c. drum, to that of 
the d. c. drum. In multiple-co ntrol equipments, the cir
cuits from the master controller to the various magnets are 
carried through a changeover switch. This ic in the nature 
of a number of double-throw switches with the wires from 
the master controller co nnected to the middle points, so 
that with the changeover switch in one position a movement 
of the master controller operates one set of magnet circuits 
a nd closes the proper switches for alternating current opera
tion, while with . the switch in the other position, the same 
movement of the master co ntroller operates a different set 
of circuits and closes th e proper switches for direct-current 
operation. This changeover switch is governed by two re
lays, one co nnected to the transformer, and arranged to 
operate on alternating current only, and the other connected 
to th e direct-current trolley and arranged to operate on 
direct current only. With such an equipm ent, therefore, 
if a lternating current is suppli ed to th e car, the change
over switch will autonntically set itself in the a. c. posi
tion, or if direct current is applied to the car, it will set 
itself in the d. c. position. The movement of the same mas
ter controller in exactly the same way, therefore , closes 
an entirely different set of switches , accordin g to the kind 
of current that is being used. Thus, in changing from a. c. 
to d. c., or vice-versa, it is only necessary to see that the 
proper trolley is on the wire. 

During the past two and one-half years fi fteen roads using 
si ngle-phase appa ratus have been put into commercial opera
tion in this country, as well as several in Europe, using 
American apparatu s, and many others are in process of 
construction. T he equipment of the road now in operation 
ranges from double 50-hp to quadruple 150-

1

hp moto rs, and 
the operating conditions cover an equally wide range. In 
some cases the roads are level, while in others they include 
grades as high as ro per cent. In one case a slow-speed 
town service is given with a maximum speed of about 25 
miles per hour and a schedule of about ro miles per hour, 
while in another the road operates the fastest electric inter
urban service in the world and makes a maximum speed of 
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over 60 mi les per hour and a run of 58 miles in an hour and 
a half. 

On a basis of the experience gained from these roads, 
single-phase equipments have been standardized to a re
markable extent considering the comparatively short time 
the system has been in use, and the advantages of the system 
have been so thoroughly demonstrated that at the present 
time no new railway line is laid out without carefully consid
ering the advisability of using the single-phase system on it. 

•• 
RELATION ' BETWEEN MAINTENANCE OF TRACK AND 

EQUIPMENT OF INTERURBAN LINES 

BY W. R .. W. GRIFFIN, 
Operating Superintendent Rochester & Eastern Rapid Railway Company 

It is a very noticeable fact that the majority of papers 
read before this convention, together with writings in the 
different journals upon the subj ect of maintenance of equip-
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ment of high-speed interurban lines during the past, very 
rarely take into account the condition of track as having 
any bearing upon the same. 

In traveling over different interurban lines, noting the 
track co nditions and also shop conditions of same, I have 
come to the conclusion that track conditions enter very 
largely into the cost of equipment maintenance. Rough 
track with low joints, bad surface and line certainly racks 
car bodies, trucks. and is hard as well as dangerous on car 
wheels. It is also hard on motors, armatures, and is con
tinually tearing off motor cables. 

Figs. 1 and 2 show views of pieces of track taken from 
a limited train making a schedule of 28 miles per hour. 
This road at the time the photographs were taken required 
about thirteen cars of heavy equipment to fill schedule. A 
visit to th~ shops :;howed seven busy men in the armature 

room and other parts of the shop were busy in proportion. 
On a visit to another road, the superintendent was seek

ing advice on maintenance of equipment and ways and 
means of keeping up repairs sufficient to keep his cars out 
on the road. A glance at Fig. 3, which is a photograph of 
a piece of his track, ought to explain the cause of a large 
percentage of his equipment trouble. 

An analysis of two years ' maintenance of track and equip
ment of the Rochester & Eastern Rapid Railway makes a 
very interesting study. In 1905, the second year of operat
ing the road. there was spent on maintenance of track 
$175 per mile of road, or $1 r.20 per rooo car-miles, 
and the track was kept in none too good conditio n. On 
maintenance of cars (Acct. No.• 6) there was spent $14.52 
per 1000 car-miles. On maintenan_ce of electric equipment 
of car, $5.20 per 1000 car-miles. 

In 1906, the third yec1r, there was spent on maintenance 
of track $245 per mile of road, or $15 per rooo car-miles. 
Maintenance of cars (Acct. No. 6), $10.77 per rnoo car-
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FIG. 4.-MAINTE NA NCE OF CARS 

miles, and maintenance of electric equipment $5.42 per 
1000 car-miles. 

A n inspection of Fig. 4 shows a large falling off of gen
eral repairs to car bodies, trucks , wheels, brake-gear and 
brake-shoes during the year 1906 over 1905, all of which 
is directly due to smoother track. 

F ig. 5 does not show as decided improvement, except in 
the item of motor cables. At the same time, considering 
the fact that the average schedule speed was increased 12 
per cent in the year 1906 over 1905 , and also that the elec
trical equipment was a year older, we must admit that the 
improved track must have had a great deal to do with keep
ing the electrical repairs as low as they were. 

In summing up: Eliminating painting and damaged 
cars, in body repairs, since these two items have no rela
tion to track, we have 
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1905- Per 1000 Car .Miles 

Acct. 6 .... $13.59 
7.... 5.20 

Track..... rr.20 

1go6-Per 1000 Car Miles 

$8.53 
5.42 

15.00 

T otal. . . . 29.99 28.98 
making a total saving of Sr.or per rooo car miles. 

From the foregoi ng figures , it seems to me that it is good 
policy still to increase the ratio of total expenditure on 
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ing in some form in its contracts the agreement that the 
price at which power is sold shall _be dependent on the load 
factor. In a number of such contracts the question of 
measurement of the maximum. demand is left entirely open, 
thus avoiding, for the time being, any vexatious disputes 
about peak loads. All this tends to simplifying the contract 
very greatly, but it will be found that the disputes will come 
sooner or later, and, realizing that fact, the writer has taken 

the ground that all disputes or possibk 
misunderstandings should be thoroughly 
settled previous to the execution of any 
power contract . 

It is to be regretted that many delays 
in delivery of apparatus and line material 
have so far postponed the supply of 
power by the N iagara , Lockport & On
tario Power Company to its numerous 
customers that no adequate idea can be 
given at present as to the general work
ing of the system. To the few cus
tomers , however, who are now being sup
plied it seems to be entirely satisfactory. 

FIG. 5.- :t-IAIN¾ENANCE OF ELECTRI CAL EQUIPMENT 

As might have been expected, consid
erable difficulty has been experienced in 
getting a meter that will successfully 
measure a I-minute peak lo·ad. But this 
is only another example of the delays in
cident to the development of new instru
ments under ex1stmg manufacturing 
conditions. Such ao instrument is en
tirely feasible and will certainly be on the 

track, since the track is the real permanent part of the rail
road, and in so doing we not only build up a far better per
manent way, but greatly extend the time of renewal of cars 
and electrical equipment. 

•• 
COMMENTS ON SALE OF POWER 

BY S. B. STORER 
Manager of Sales, Niagara, R ockport & Ontario Power Company 

In a paper presented befo re you last year on the "Sale 
and Measurement of E lectric Power," the writer outlined 
a system of charging that he believed to be based on equity, 
and which was developed only after a careful study of the 
factors entering into the cost of power at the switchboard 
and of those pertaining to its wholesale and retail distribu
tion. Since that t ime a more extended opportunity has 
been given for its study and adaptation to varied types of 
po,ver plants, at the same time affo rding opportunity for 
criticism by those interested in the making of power co n
tracts. In general, the criticism has amounted to unquali
fied condemnation of the contract , as submitted by the N i
agara, Lockport & Ontario Power Company in its first 
reading by a prospective u ser of power, to be followed a 
little later by the reluctant admission that perhaps it was 
not entirely one-sided after all. Almost invariably the final 
judgment has been a complete approval of the system in 
so far as its intent and results under it are concerned, but 
the statement has frequently been made under just such 
circumstances that there was much room. for improvement 
in th e way in which it was expressed in the contract. This 
point has been well taken, and recently a new contract form 
has been prepared, in which, it is believed, many changes 
for the better have been made along those lines without in 
any way affecting the intent of the contract. 

Practica lly every large power company is to-day embody-

market very shortly, regardless of delay and difficulties ex
perienced in the past. 

The question is often asked as to why so short a time 
as one minute should have been selected in the determina
tion of maximum. demands, but such questions are nearly 
always prompted by the desire of a prospective buyer to get 
just as much for as little as he can. One way of answer
ing the question is by asking another one, i. e., why should 
so long a time have been selected? As a matter of exact 
justice there is no reason why power sold on a maximum 
demand basis should not be charged on the true maximum 
demand whether it lasted one second or an hour, or a day. 
Where power is sold on a kilowatt-hour basis, the consumer 
might just as well ask for an agreement whereby the kilo
watt-hour should be calculated on the basis of seventy kilo
watt-minutes as to ask that a maximum demand should not 
be deemed to have occurred unless it had lasted for several 
minutes. 

Some power companies avoid disputes over duration of 
peak loads in determining the maximum demand by incor
porating in their contract form an optional use of one-sec
ond peaks, one-minute, three-minute or five-minute peaks, 
with a different rate per horse-power per year for each case. 
This use is, however, optional only with the power com
pany. This is exactly in accordance with a statement made 
by the writer in the discussion following the presentation of 
papers on power matters last year, in answer to a criticism 
offered at that time; that is, a longer period than one minute 
could have been selected, but it would have meant a higher 
rate for the power that a proper revenue might be realized 
by the power company. 

It is also noticed that the highest maximum in the month 
is used in many places, rather than the average of the daily 
maximums, as the amount to be charged for. This also 
tends to simplify matters, but to the writer it does not seem 
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to give an accurate or an equitable basis for charging. Of 
course, it may be equalized to a certain extent by the price, 
but it could not be made to apply alike to all classes of con
sumers, at a uniform: sche,dule of prices, without working 
an injustice to some. 

The better method seems to be to set aside an amount of 
power for each consumer, that may be termed "firm" power 
or ''reserved" power, which fairly represents the ordinary 
daily requirements, and to permit demands in excess of this 
amount within specified limits, to be charged for only on the 
days on which they occur. In other words, it is much more 
equitable to charge ~for the average of the daily maximum 
demands for a given month than to make the single extreme 
maximum in the month the basis of such charge. 

In conclusion, it may be said that the movement for a fair 
and consistent way in which to supply electricity for all 
kinds of purposes has reached such a proportion as to make 
it almost a certainty that within a comparatively short time 
it will be possible for any consumer, no matter what his 
needs, to obtain whatever he may require on such terms as 
to put him on an equality with all other consumers. Such 
an equality can never be obtained by the use of a straight 
kilowatt-hour charge, but only by the combined use of a 
kilowatt-hour charge and a maxmmm demand, or service 
c:1arge. 

SOME PHASES OF ELECTRIC RAIL WAY ACCOUNTING 

BY J. C. COLL.1NS 

According to the program, I am to discuss "Some Phases 
of Electric Railway Accounting," but in considering what I 
should talk about it seemed to me that you would be better 
pleased if I confine myself to one of the many topics that 
interest the operating man, and if I could bring you certain 
facts relative to the experience of the Rochester Railway 
Company it would be not only more interesting for you, but 
more valuable. I shall, therefore, speak to you this morn
ing concerning the job order system, which is, in my 
opinion, the best method to arrive at the detail of costs. 

The standard system of accounting makes no provision for 
a sub-division of the thirty-nine operating accounts that go 
to make up the Operating expenses; consequently, it is left 
to each road to devise some method that will give to the 
officials the det2.ils of cost in th~ir respective departments, 
and at the same time give to the general manager or general 
superintendent the necessary detail to keep him in touch 
with what is going on. This is especially true of the track, 
line and mechanical departments. 

In operating subsidiary accounts the tendency, in my 
opinion, is to go into so much detail that the system be
comes cumbersome, in which event it becom.es necessary to 
analyze the detail. It is not unnecessary complication that 
each road is looking for, but the shortest and simplest 
method that will place the facts in the possession of the 
department heads. It seems to me that the job order sys
tem of cost accounting affords the solution of the problem. 

This system permits the separation of the detail s of cost 
of the various operations to any degree of fineness which 
may be thought necessary and is a great aid in preparing 
costs. The idea of preparing unit costs is daily becoming 
more popular with our department heads, as it is of immense 
sen·ice in the making of new estimates. It is also of great 
benefit in making comparisons, for with this information the 
man in charge can quickly tell which of his foremen is the 
most competent. 

For instance, in a case of track construction at two or 
more locations it is very interesting to compare the cost 
per foot for track laying, cost per cubic yard ±or placing 
concrete, and so on. By this comparison the head of the 
department can base on facts his OJ?inion as to the 
capabilities of his forem en, the facts being actual unit costs 
for work done under exactly similar conditions. 

The day has passed when department heads are content 
to wait until the end of the month to know in their re
spective departments what it is costing to operate For 
that reason the job order system must be such that this in
formation can be given daily. It is obtainable by the sys
tem used by the Rochester Railway Comp any, and, as we 

ROCHESTER RAILWAY COMPAN Y. 

J ob . No ___ _ Account.. ......... . 

Department.. ............................. . Rochester, ............. , .............................. 1 UO ... . 

Estimate for. ___ _ 

····································•·······•······················••----················································ 

-----------~--I••·· .... ........................... . 

- -------------------1--1-•I-----
T ota l Estimate 

Approved 

----·························· 

Form 102. 
Gen'[ .i'vlanager. Head of Dep't. 

FRONT OF ESTIMATE CARD, SIZE OF CARD 5 I NS. X 8 INS. 

have received a number of inquiries as to how we arrive at 
our detail oi costs, I thought a description of our system 
might be of interest to the representatives of the different 
companies assembled here. 

An estimate card, on which is noted the cost in detail of 
the proposed work and the account to be charged, is made 
out by the head of the department in w hich tI1e estimate is 
prepared. \Vhen the head of any department makes an es-

CosT OF \VORK ESTIMATED ON OTHFR SIDE. 

Actual cost. ............. . 
-------- -----------·1--------
Estimated cost ... . .. . . . ........ , ........ , ........ . 
-------- ------------.1--------
Increase or decrease .. .. ......... , .... , .... , .... , .. 

BACK OF ESTIMATE CARD, SIZE OF CA RD 5 INS. X 8 INS. 

timate of the cost of some particular work he desires to do, 
the knowledge that the actual cost will be compared with the 
estimated cost, and with work in other departments, serves 
to make him careful to reduce the cost to the lowest pos
sible figure consistent with good work. 

After the estimate card bas been prepared it is trans
mitted by the department head to the general manager, 
whose signature carries with it the authority to proceed 
with the work and the approval of the amount to be 
charged. T he general manager, through his approval qf. 
the estimate cards, is constantly in touch with the work be
ing done and the actual cost to date. 
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From the general manager the estimate card is forwarded 
to the audito r, who ex amines and verifies the charge, and 
then fo rwards t he card to the job order clerk. The cards 
are numbered consecutively, beginning with No. r, the first 
issued in the calendar year. 

As soon as the job order clerk receives the card he num
bers the job and places the card on file . T he number is then 

ROCHESTER R AILWAY COMPANY 
Job Orders. 

Job. 
280 Equip car No. 490 with air brakes, estimate 

$280 ............•....•• ... ... .. .. . •...... . •. 
281 Equip car No. 491 with air brakes, estimate 

$280 ..............•.........••.•........ .. .. 
282 Install two Eureka signals on S ea Breeze 

Line, estimate $1,200 . .. ... .......... . ..... . 
283 Paint car No. 334, estimate $45 ............ . 
284 Paint car No. 437 estimate $50 .•.....•..... 
285 Paint car No. 443,' estimate $50 .......•..... 
286 U n iversity Ave. feeder, 1·60-0,000 C. M. U. 

G., est imate $4,000 .... . ..... ... .. •. ........ 
287 Track work-acct. Saratoga Ave. Imp. , 

estimate $4,000 .• .. ............... ... ..•••. . 
288 Track work-acct. J ones St. Imp., est i• 

mate $1,350 .. ....•. •. .......... . ... .• ••..•.• 

Charge Acct. K . 

Charge Acct. K . 

Charge A cct . Sub. 2. 
Charge Acct. 6. 
Charge A cct. 6. 
Charge A cct. 6. 

Charge Acct. E. 

Charge A cct. P . 

Charge A cct. P . 
289 Changing motors in 12 Sea Breeze open 

car s to 4-G.E. 90, estimate $16,000 .. .•...... Chg. A cct. Sub. L 4,0-00 
Chg. A cct. Roe. 7•12,000 

290 Paint car No . 42, estimate $35.. ... ......... Charge Acct. 6. 
291 Installing_ auxiliary police call-cashier 's 

offic e, State St. Bldg., estimate $60-0. . ... Cha rge Acct . 3. 
June 21, 1907. R. E. DANFORTH. Gen. M gr. 

SPECIMEN TYPEWRITTEN REPORT OF JOBS AUTH O R IZED 

telephoned to the department making the estimate, as well 
as to the storekeeper, and is confirmed as soon as possible 
by sending typewritten copies on which are noted the num
ber of the job, the account charged and a descrip tion of 
the work to the heads of all departments. The foremen 

the job order clerk. The latter; in figuring out the costs 
of the various jobs, also makes a complete distribution of 
the payroll on a distribution sheet, the footings of which 
are posted on the back of the estimate card. 

The job number is given on .the requisition under which 
the material is drawn from the storeroom. These requisi
tions, when filled, are assembled daily by the storekeeper, 
and totals by accounts are posted on his distribution sheet. 
From this sheet at the end of the month the auditor gets 

Form 152. 
Storekeeper. ROCHESTER RAILWAY COMPANY. 

Deliver tO•------········articles below. ________ 190 .... 

Car No............................. Charge Account No ....... --- - For J ob No-.......... . 

Quantity. ARTICLES. Price. Amount. Bin . 

. ..................... 1- - 1-:::::::f=I-
O.K _ ___ _ _____ .n.pproved 

Order material for each account on separate requisition. Foreman . 

R E Q U ISITIO N O N STO REKEEPER. SIZE OF SHEET 
9 INS. X 41/4, INS. 

his posting fi gure for materials charged to the different ac
counts. T hese requisitions are sent daily to the job order 
clerk, who sorts them according to job numbers, figures 
the cost of each job to date, and posts the cost to date on 
the back of the estimate card. When the job is completed 
the actual cost in detail is compared with the estimated cost, 

Form 89 

Time Sheet. 

ROCHESTER RAILWAY COMPANY. 

················ ····- ---- ·--------'-'epartment. Pay Roll Endin.,_ _____ ································190 .... 

- !- '--•- __ I_ T otal Hours. 
Car Number. _ ___ _ D_E_s_cR_I_PT_1_o_N_o_F_ W_o_R_K_. _____ J_o_b_N_u_m_b_er_. Hrs. Hrs. j Hrs. Hrs. Hrs. Hrs. Hrs. Hrs. 

- i- ,- ::::::::::::i:::::::::::: :::::::::::: -:::::::·-.::::1-··-:::::::-t-::: .... -.... .. -........ -........ -;.-..... -... -

DATE 
Amount. 

·-------- ------------------- ---- - ----

- ········l····;~~~··~·~;··~~=·····---········_--~~;; I ----
1

- 1- 1- .= ~1- 1 ::: 1·-····-=--==.-······_·······_··-··········· 

_ ________ _______ \,Vorkman 

_ _________ ______ -.,:oreman 

Approved 

TIME SHEET. SI ZE OF SHE~T 10¾, INS. X 9½ INS. 

Form 88 ROCHESTER RAILWAY COMPANY 

Daily T ime Report. 
Dat.c:_ _ _ _ ________ 190 .... - --'--------------'-'epartment. -------- ----~ oreman. 

HOURS. 
No. NAME . Total Hours. Rate . J ob No. Description and Location of Work. 

- 1--1-1-1 ::1-:::::-::::::::-•••••••• :-Jd=:bl- l--
DAILY TIME REPORT. SIZE OF S H E ET 9¼ I N S. X 8½ I~S. 

of the different departments, when necessary, are advised 
of the number, and instruct their men to use it on their time 
sheets, except in the track department. In that depart
ment, where we employ a number of I talian laborers, each 
t rack foreman makes one sheet covering the work of th e 
men in his gang. These time sheets are then sent to the 
timekeeper, who posts the time and forwards the sheets to 

and the head of the department that prepared the estimate 
is given a copy of the record for his information. 

T he working out of these estimate cards requires atten
tion to figuring the cost of the work, and at the same time 
the fac t that an estimate has been made out, and that the 
estimate will be compared with the actual cost, is an in
centive to t~e different heads to keep more closely in touch 
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with the progress and cost of work. This record is constantly referred to, and 
has proved by practice to be a feature of great value. 

The job order system also acts a s a check on the tim ekeeper and storekeeper, 
as has been demonstrated several times within our experi ence. vVe have a 
system which we thought would not permit mis takes to be made by the ti me
keeper, but since adopting the job order system we have discovered where 
the timekeeper has credited too much time to a man or wrong rate, and the mis
take has passed unnoticed until the distribution of detail costs has been made 
up. The same is true of the storekeeper, so while our real object is to make 
a complete analysis of each account, we are also making a very careful audit 
of both the timekeeper and the storekeeper. 

A nother highly important advantage is that the mis.cella neous charge is 
brought down to a minimum. This charge, under other methods that we 
i1ave used, is often of such dimensions as to ca use remark, but apparently it 
could not be lessened; but und er the present system, with the various items 
admirably separated, the charge is always so small as to be passed over by the 
mos t exacting official without comment. The system also provides orde[ in 
procedure. Before it was put into effect, work was done and cha rged to its 
proper account before the exact amount involved was known. T he bad effects 
0£ this plan are evident, and are avoided by the thorough method that is an 
essential part of the job order system. 

A summary of the advantages of the sys tem may be of interes t. I t provides 
for a fin e sub-division of the operating accounts, and enables the general 
manager to keep constantly in touch with everything tha t is going on. It ai ds 
in preparing unit costs and permits comparisons to determine the relative effi 
ciency of fo remen. It g ives the deta il of the cost of operation fro m day to 
day, and enables the general manager to see at a glance the variation from year 
to year in such cost. It tends to increase carefuln ess in the preparation of esti 
ma tes, and, through comparison of the es tim ate wi th the ac tual cost, assists 
the official making the es timate to avoid errors that lead to estiri1ates that are 
to~ low or too high. It affords an incenti ve to heads of departments to keep 
very closely in touch with the progress of work, and requires ord er in proce
dure, with the additional advantages of reduction of m.iscellaneous chargi ngs 
and a thorough check upon the timekeeper and storekeeper. 

---••----
GOVERNOR HUGHES NAMES UTILITIES BOARD 

Gov. Hughes, at noon, Friday, June 28, caused to be announced at the 
Executive Cha mber the names of the members of the New York City and 
State Utilities Commissions. Postmaster William R. W illcox is the chairman 
of the New York City Commission, and F rank 'vV. Stevens, of J am.estown, 
Chautauqua County, is the chairman of the State Commission. The members 
of the two commissions are : First District (New York City)-William R. 
Willcox, chairman, of Manhattan ; William McCar roll , of Brooklyn; Edward 
M. Bassett , of Brooklyn; Milo Roy Maltbie, of Manhattan ; J ohn E. E ustis, of 
the Bronx. Second District (up-Sta te)-Frank Vv. Stevens, Ja mestown, chair
man; Thomas Mott Osborne, of A uburn ; Charles H allam Keep, of Buffalo ; 
James E. Sague, .of New H amburg; Martin S. Decker, of New Paltz. 

When Gov. Hughes formally makes the above appointments on Monday he 
will announce the term s for which each of his fir st appointees is to serve, the 
longest term being fi ve years. The idea is to have one member of each co m
mission to go out each year. The salary of eac h commissioner is fixed by the 
bill a t $15,000 a year . 

Briefly, the Public Utilities bill puts under direct State contro l every public 
service corporation in the State of New York, with the exception of the tele
phone and the telegraph. U nder th e new law, four of the most important 
State commissions will pass out of existence. In their place a re th e two boards 
of fi ve members each, all of whom have just been appointed by t he Governor. 
These boards will have compl ete control of the regulations governing the trans
portat ion and lighting fac ilities of the State. As previously stated, one of the 
com missions will have jurisdiction in th e four counties composing New York 
City, and the other will have under its direction a ll the other counties of the 
State. These two bodies will have complete and free-h anded contro l, and wi ll 
be held to enforce the regulations provided for in the measure. 
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PROCEEDINGS OF THE NEW YORK STATE CONVENTION 

The twenty-fifth annual convention of the Street Rail
way Association of the State of New York took place at 
Hotel Champlain, Lake Champlain, N. Y., Tuesday and 
Wednesday, June 25 and 26, 1907. T here was a large at
tendance. 

T OESDA Y'S PROCEEDINGS 

P resident J. N . Shannahan, of the Fonda, Johnstown & 
Gloversville Rai lroad Company, called the convention to 
order at IO :30 on Tuesday morning. After the roll-call 
and the reports of the secretary and treasurer, President 
Shannahan delivered his annual address. 

\Nm. L. Pattisson, secretary and counsel of the Platts
burgh Traction Company, then extended to those in at
tendance the privilege of transportation on that line during 
the convention. 

The secretary then announ ced that the association had 
twenty-six member companies, a gain of three during the 
last year. There are nine associate members and sixty
eight allied members. He then announced that letters of 
regret had been received from the president and sec retary 
of Lhe Central Electric Railway Association of O hio and 
Indiana; Hon. T. C. Platt; Hon. Chauncey M. Depew; 
the general passenger agents of the Lehigh Valley Rail 
road and the New York Central Railroad; the president 
of the National Accountants' Association; the chief engi
neer of the New York Central & Hudson River Railroad 
Company; the general passenger agent of the Erie Railroad 
Company; Majo r-General Bancroft, president of the Bos
ton Elevated; August Belmont, of the Interborough Rapid 
Transit Company, o·f New York; Charles R. Huntley, of 
Buffalo; C. L. S. Tingley, president of the Accountants' 
Association; C. S. Sergeant, vice-president of the Boston 
Elevated Railway; the general freight agent of the Dela
ware, Lackawanna & \Vestern; the secretary of the Inter
state Commerce Commission; President Loree, of the Dela
ware & Hudson; Governor Hughes, and various others. 

President Shannahan then asked whether the committee 
on brakes and braking had any report to offer. The com
mittee was composed of Messrs. Stanley, Fassett, H anf , 
Millen and H arvie. In the absence of Chairman Stanley, 
l\fr. Fassett announced that the committee had fou nd local 
conditions so diverse that a standard system of brakes was 
impossible. The report was accepted. 

Mr. Fassett was then asked fo r the report of the co m
mittee on rules. 

Mr. Fassett replied that the rules for city service 
formulated by the association were now in general use 
throughout the State, a·nd the committee saw no reaso n 
for changing them. He suggested, however, the appo int
ment of another committee to draw up rules for interurban 
work. After a discussion of this subject, it was decided 
to discharge, with thanks, the present committee and to 
appoint two new committees, a city committee and an in
terurban committee of th ree members each. The com.
mittee on interurban rules ,ns requested to report at the 
next quarteriy meeting. In this connection Mr. Allen 
agreed to send to each member operating an interurban road 
a copy of the rules employed by hi s road. This wi ll allow 
the member to write the chairman of the committee on 
rules any suggestions which might seem desirable. 

The paper by J. C. Collins on "Some Phases of Electric 
Railway Accounting" was then read. This wi ll be found 
elsewhere in this issue. 

DISCUSSION ON ACCOUNTIN G 

T. W. Wilson said that the Buffalo Comp any uses a sheet 
instead of a card for preparing estimates. On this sheet 
is a place for the job number and for the approval of the 
manager and president. About 4 ins. is left at the bottom 
where the auditor can record the amount of supplies and 
cost of labor. These items are posted from time to time. 
When the job is completed, the sheet shows a very accurate 
tabulation of the total cost, both of labor and material. 
Where the work authorized is track construction the total 
cost is reduced to the price per foot of single track. 

E. S. Fassett said that the United Traction Company, 
of Albany, prepared an authorization in detail, ~tating the 
amount, which was sub-divided into labor and material, 
etc. This authorization is approved by the various officers 
of the organization under whose jurisdiction the work 
would be done, and is then authorized by the general man
ager of the Delaware & Hudson Railroad. 

C. Loon_iis Allen, of Utica and Syracuse, asked Mr. Col
lins how far he carried the job order system in their main
tenance work. For instance, in shop practice, when a car 
is pulled in for general overhauling, whether that would be 
a part of the job order system. 

Mr. Collins replied that the job order system was not 
used for certain work that has to be done regularly, like 
cleaning cars, trucks, and so on, but for practically every
thing else. 

H. M. Beardsley, of the Elmira Water, Light & Railroad 
Co mpany, sa id that that company uses a system similar 
to that described by Mr. Collins, but does not apply it in 
exactly the same way. It had not been found cumbersome, 
because it was just as easy for the storekeeper, if he gets a 
requisition for some material, to charge that material to a 
job order, or a working order, as it is called in Elmira, 
say, "No. 201 ," as to charge it to "Account 6." ·The total, 
when the working order is completed, is simply transferred 
from Working Order 201 to Account 6, or from Working 
Order 203 to Account 7, and so on. He thought the sys
tem very convenient in checking up supplies. 

E. F. Peck said that the Schenectady Railway Company 
had also practically adopted the Rochester system. ' On its 
jobs, or construction work, or extraordinary maintenance 
charges, the head of the department from which the order 
originates makes, first, a detailed estimate, which is sub
mitted to the general manager. If the job is approved, in
struction s are given to apply for a working order, which 
the department head does, giving his estimate on this work_
ing order. That is sent to the auditing department and 
the working order is issued and again returned to the gen
eral manager for his signature. That gives authority to 
go ahead with the work. On all maintenance charges the 
Schenectady Company uses the regular job system similar 
to the Rochester system, and it works out very well indeed. 

J. H. Pardee said that J. G. White & Company have a 
system of authorizations and cost analysis that is a little 
different from any others that he had seen, although the 
principle is the same. It would not be applicable to small 
jobs or jobs lasting only a very short time-less than a 
month, but in reconstruction or new construction that 
would last for a period of several months or through a 
season It IS very convenient. The first of each year each 
of the \Vhite operating companies makes up a detailed 
sta tement of the construction or reconstruction required 
during the year. It is divided, if there are subsidiary com
panies, under the head of the different companies, or any 
other convenient division of the work is used, and the au-
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thorization is passed by the board of directors, or approved 
by the proper officers. Afterward, on the first of each 
month, a cost analysis sheet is prepared which shows the 
different authorizations, Nos. I , 2 , 3, 4, as the case may be. 
The first column contains the amount authorized to be 
spent; the next column, the money actually expended fro m 
the start of the job up to the first day of th e month ; the 
next column, amount of obligations covered by con
tracts; the next column shows the balance ava ilable; t he 
next column shows the estimated cos t to complete the job; 
the next column, either the gain or the loss. If it is a gain, 
it is entered in black ink, and if it is a loss-an estimated 
loss, of course-it is entered in red ink, so that the proper 
officers can see at a glance whether there is going to be an 
overrun or whet}:1er they are going to save money on th e 
job. The last column shows the per cent of the work 
completed. The plans work out very well , and gives al
most graphically a complete report on the whole job and on 
each individual job. 

Vice-President W ilson here took the chair and announced 

ferent equipments at different car stations or divisional 
points according to the character of the equipment and 
the style of the cars. This plan very much simplifies the 
matter of repairs. He did not quite agree with those who 
say that conditions vary in different localities. We are 
rap idly approaching a condition which very urgently re
quires the standardization of equipment, and outside of 
localities where there are excessively steep grades, or some
thi ng of that kind which requires emergency brakes, and 
so on, the conditio ns to be met in different local ities are 
very similar. \;\Tith that in view, he believed it desirab le 
fo r nearly all the roads to prepare for heavier equipment. 

W m. vV. Cole, of E lmira, believed that in repair shops 
there is generally too much handling of material. In the 
manufacturing shops of the new design the article keeps 
going fro m, shop to shop with absolutely no rehandling 
until it reaches the assembling room. The same co nditions 
can be brought about in the design of a car house or a re
pair shop. T he cars come in over the working pi ts where 
the general repairs are done. The machine shop should 

GROUP OF DELEGATES AT THE LAKE CHAMPLAIN CONVENTION 

as the next order of business the paper on "Some Notes on 
Electric Railway Shops and Shop Practice in Centra l New 
York," by vV. H. Coll ins, of the Fonda, Johnstown & 
Gloversville Rai lway. 

DISCUSSION ON SHOP PRACTICE 

W. H . Evans, of Buffa lo, said he was very much inter
ested in Mr. Colli ns' suggestion about the master mechanics 
visiting different shops, but thought that when they visit 
a shop they should criticise. It is a great advantage to 
have some one com.e in and tell what is wro ng. He had 
found that the best suggestions frequently came from mas
ter mechanics whose roads are poorly equipped and so who 
had found it necessary to devise some scheme to meet re
quirements which others did not find necessary. W hile 
the maintenance of records can be carried to an extreme, 
it is of vital importance that the actual record of the work 
as it)progresses should be recorded and fil ed and in shape 
for ready reference and comparison. For this use he fa
vored a tabulated record rather than a number of diffe rent 
sheets, as it frequently occurs that the latter become mis
placed. He also thought it desirable to arrange the di£-

be located alongside, and the material should go direct from 
the repair pit to the machine shop. Then should come 
the blacksmith shop, and back of that should be the car
penter shop, so that the body of the car as it is taken from 
the truck goes through the machine and the blacksmith 
shop and is pushed right backward into the carpenter shop. 
On the other side of that is the paint shop. In that way 
the car would undergo absolutely no re-handling. 

W. J. Harvie, of the Utica & Mohawk Valley Railway 
Company, believed that the conditions in New York State 
described by Mr. Coll ins was due largely to the fact that 
most of the men in charge of equipment have to deal with 
the immediate present . . T hey are so busy with t he condi
tions before them that they do not have time to consider 
the conditions that may exist perhaps six months or a year 
hence. T hese conditions are being gradually overcome, 
and one reason for it in h is opinion is the meetings which 
have been had at the different shops throughout the State. 

F. P. Maize, of Rochester, and F. iVI. DuBois, of Syra
cuse, concurred in the favorab le opinion expressed by Mr. 
Harvie of the mas ter mechanics' meetings. 

Mr. A'Hen asked if it would not be possible to devise 
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standard layouts for repair shops of different sizes but ca
pable of extension. 

Mr. Evans thought th is hardly feasible just at the present 
t ime, when the companies are changing from the older to 
the heavier equipments, and it is rather difficult to tell what 
the requirements will be. He did think, however, that it 
might be possible to standardize the trucks, particularly on 
double-truck cars , to a greater extent, so that the body can 
be run in and changed over to another pair of trucks kept 
ready. The defective trucks could then be repaired and 
made ready for the next body. In that way considerable 
time would be saved in which the car is out of service . 
· President Shannahan also thought it might be difficult at 
present to standardize shop buildings, local conditions are 
so varied. After further discussion on this point, in which 
Messrs. Harvie, Collins, Evans, Benedict, A llen and Peck 
participated, it was decided to appoint a committee of three 
master m.echanics to report as to the design of a model• re
pair shop and report at the next meeting. The convention 
then adjourned. 

WEDNESDAY'S SESSION 

On \Vednesday papers were presented by Messrs. Hill, 
Renshaw and Griffin. They are published elsewhere in this 
issue. There was no discussion. The fo llowing officers 
were then elected for the ensuing year: 

President-Thomas W . \:Vilson, International Railway 
Company. 

First Vice-President-E. S. Fassett, United Traction 
Company. 

Second Vice-President-E. F. Peck, Schenectady Rail-
way Company. _ 

Treasurer-H. l\I. Beardsley, E lmira Water, Light & 
Railroad Company. 

Secretary-]. H. Pardee, of J. G. White & Co mpany. 
Executive Committee-C. Loomis Allen, Utica & Mo

hawk Valley Railway Company; C. Gordon Reel, Kingston 
Consolidated Railroad; V\T. S. Darbee, Albany & Hudson 
Railroad Company; J . C. Calisch, Buffalo & Lake Erie 
T raction Company. 

•• 
EXHIBITS AT THE CONVENTION 

There was no attempt to have an elaborate exhibit at the 
. Lake Champlain convention. At the same time, two or 
three manufacturers who have recently brought out new 
types of apparatus took occasion to show them in one of 
the rooms on the ground floor of the hotel. 

The lar:gest and most elaborate exhibit at the convention 
was made by the Westinghouse Air Brake Company, whi ch 
showed a new combination automatic car coupler and air
pipe connector for electric cars. It is understood that this 
ingenious device is the latest invention of Mr. Westing-· 
house himself, and its design has received a very large 
amount of his personal attention during the last year or so. 
The coupler is intended .especially for electric traction 
service where the difference in heights of cars, sharp 
changes in grades and short-radius curves make the applica
tion of an automatic coupler, especially one involving air 
connections, extremely difficult. The plan has been worked 
out very carefully, however, and the exhibi t attracted a 
great deal of attention. For convenience in demonstration 
the coupler was mounted in a frame and the two draw-bars 
were brought together and separated by air power supplied 
from a motor compressor. One of the couplers was also 
arranged to be raised _ and lowered, to illustrate the perfect 

action of the coupler when the drawbars are at different 
heights. A section of the coupler was also shown. Briefly, 
the drawheads are pivoted to the drawbar to compensate 
for vertical movement, while the drawbars themselves are 
pivoted to the car body or truck in the ordinary way. \Vhen 
the drawbars are coupled together they are held rigidly in 
position by two cams. To release these <.:ams, they can be 
thrown or kicked out by the trainmen. Of the two lines of 
air pipes, one is carried on th e inside of the coupler and t~e 
other on top. Rubber gaskets thoroughly protected by col
lars make a rigid and permanent air line connection. Elec
trical jumpers can be hung below when required. The 
coupler has been in use for a ·considerable time on an elec
tric surface train on Commonwealth Avenue, in Boston, in 
New Bedford and on the vVestinghouse train on th e Twenty
Third Street crosstown line in New York. An order has 
also been received for twenty couplers of thi s kind from the 
Consolidated Railway Company, of New Haven, for cars 
now being built for that company at the Wason plant at 
Springfield. 

The Ohio Brass Compauy exhibited a model of its Lintern 
car signal system. Two good-sized models of the ends of 
cars were shown, one the rear end with the signal lights, 
the other the front end carrying the marker lights. Upon 
these models were mounted lamp sockets to correspond with 
the interior illumination of the car, and a painted diagram 
of the connections made the working of the system clear; 
The size of the models made it possibie to show the sys
tem in actual operation. The company also had for dis
tribution pamphlets on its crossing signal, Tomlinson 
couplers and other specialties. 

The Taylor Electric Truck Company, of Troy, exhibited 
a steel-tired wheel with a malleable iron center, similar to 
that which attracted considerable attention at the Columbus 
convention, and which was described in these columns at 
that time. 

In addition to the above, a few models were exhibited, 
among them one of a very ingenious screw jack shown by 
Giles S. Allison, and which will be described later in these 
columns . 

•• 
THE BANQUET AND OTHER ENTERTAINMENTS 

The annual banquet of th e association was held on the 
evening of Tuesday, June 25, in the large dining room of 
the hotel, and was attended by about 160 persons, including 
a large number of ladies. The speakers' table occupied one 
side of the room , and the others in attendance were seated 
at smaller tables in parties of eight persons. The banquet 
was an excellent one and the speec hes were in a particu
larly happy vein. It was expected that Hon. vV. Caryl Ely 
would be a.ble to come as toastmaster, but in his unavoid
able absence the position was very ably filled by \V. W. Cole, 
of Elmira, who was extremely happy in introducing the 
various speakers. After a short speech by President Shan
nah an, the addresses of the evening were given by Hon. 
Howard Mc Sherry, of the Public Service Corporation; 
Hon. Miles T. Frisbie, of the New York Assembly; C. 
Loomis A llen, of Utica, and J. M. Wakeman, of the 
STREET RAIL w A y JOURNAL. 

The other entertainments for which arrangements had 
been made were a trip to Au Sable Chasm on the afternoon 
of Tuesday, and a ball game between the railway men and 
the supply men on Wednesday. The trip to the Chasm 
was made by special train from the Point Bluff station to 
the junction with the electric road of the Keesville, Au Sa-
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ble Chasm ~ Lake Champlain Railroad Company, where 
a third-rail electric locomotive hauled the two special cars 
to the entrance of the Chasm. T he threatening weather 
at starting discouraged a number from attempting the trip, 
but those who participated were amply repaid by the beauty 
of this wonderful rift through the rocks. The afternoon 
was pleasant and the party reached the hotel on their return 
a little after seven o'clock. 

Owing to tlie inclement weather on Wednesday after
noon the ball game was postponed. It is understood that 
Capt. H. N. Ransom, of the supply men, and Capt. Chas. 
H. Clark, of the rai lway men, had surprises in store, but 
what these were and the ability of their respective nines 
will not be disclosed for another year. At that time it is 
hoped that the base ball championship will be definitely set-

tled. ----♦----

DA TA SHEETS ON MAINTENANCE & INSPECTION OF 
ELECTRICAL EQUIPMENT 

The committee on maintenance and inspection of elec
trical equipment of the American Street and Interurban 
Railway Engineering Association has issued three data 
sheets for information to be used in the report of the com
mittee at the Columbus convention. The committee con
sists of John Lindall, chairman; W. D. Wright, E.T. Mun
ger, L. L. Smith, and replies should be sent to John Lindall, 
superintendent of motive power and machinery, Boston 
Elevated Railway Company, 439 Albany Street, Boston, 
Mass. The data sheets follow: 

DATA SHEET NO. 1 
Name of company, city, State. 
(1) Number of cars; motor, trailer. (2) Weight of cars, (3) length of 

cars, (4) size and number of motors per car, (5) type of control. 
(6) Frequency of inspection of control; (a) K type, (b) multiple-unit 

type. (7) Is inspection made by day or night? (8) State what determines 
frequency of inspection, whether brakes, control, commutator work or 
oiling. 

(9) State what is done to maintain car wiring in safe condition. (10) 
How do you t est car wiring, including light, heat, motor wiring? (11) 
How is light, h eat and motor wiring installed-in canvas hose, conduit, 
cleats, molding or in transite? 

(12) How often do you inspect trolley apparatus? {a) wheel, (b) bow, 
(c) shoe, (d) base. (13) What does inspection consist of? (14) How often 
do you replace bushings in trolley wheels? (15) State what is done by 
way of overhauling to maintain control equipment in a safe and reliable 
condition, and at what period of time or mileage. 

(16) State what electrical safety devices are used for the protection of 
apparatus. (17) Type of fuse and location, (18) type of circuit breaker 
and location, (19) type of lightning arrester and location, (20) state 
methods of inspect ing and testing same. 

DATA SHEET NO. 2 
Name of company, city, State. 
(1) Do you manufacture armature coils? (2) Have you used asbestos

covered wire for same? (3) If so, are you satisfied that results obtained 
justify use of same at extra cost of the wire? 

(4) Describe materials used in covering and insulating coils wound 
with cotton-, overed wi re, and methods of applying same; (5) describe ma
terials used in covering and insulating coils wound with asbestos-covered 
wire, and methods of applying same, 

(6) What test do you give coils for short circuits? (7) What insulation 
test do you give armature coils? (8) Have you any preference for rolled 
or drawn copper commutator segments over drop forged segments, or 
vice versa? 

(9) How many sizes of shaft journals do you use on any one type of 
armature? (10) Do you allow 1-16 in. or 1-32 in. difference in diameter 
between sizes? (11) Do you sleeve worn shaft journals with steel tubing? 
(12) If so, do you apply same hot or cold? ,~.,) What difference do you 
allow between inside diameter of sleeve and diameter of shaft journal? 
(14) Do you bore your babbitted armature bearing shells or babbitt to 
size? 

(15) What grade steel wire do you use for banding armatures; a lso 
state specifications for same if you have any? (16) Describe any special 
piece of apparatus or tool that you are using tha t is especially interest
ing, useful and valuable for repair work on motors , or other electrical 
apparatus u sed in car equipment. 

(17) Do you have evidence of old cores materially increasing armature 
temperature? (18) Do you rebuild and reinsulate armature cores? (19) 
What determines period at which core should be rebuilt and reinsulated? 

(20) Do you manufacture field coils? (21) Do you use asbestos-covered 
wire for same? (22) If so, are you satisfied that results obtained justify 
lhe use of asbestos-covered wire at extra cost? (23) Describe materials. 

(24) What test do you give field coils in shop? (25) What test do you 
give fi eld coils in use in motors? (26) What experience have you had 
with field coils wound with cotton-covered wire impregnated b"y vacuum 
process with solid compounds? (27) What experience have you had in 
impregnating armature coils with solid compound by vacuum process? 

(28) At what speed do you run fi eld coil winding machine? (29) What 
is your opinion of th e relative va lue of field coils wound with double 
cotton covered wire, covered with cotton materials, and vacuum impreg
nated with solid compound, and coils wound with asbestos-covered wire, 
covered with asbestos materials, and treated with liquid compounds 
and paste of any description ? (30) H ow often do you t est and recali
brate circuit breakers ? (31) How often do you give air compressors shop 
overhauling? 

DATA SHEET NO. 3 

Name of company, city, State. (1) Describe, without mentioning the 
manufacturer's name, the characteristics of motor carbon brushes giving 
the best service. (2) Aside from requiring a brush to give satisfact ory 
service, what specifications would you lay down to manufacturer to gov
ern him in making up brushes to best meet your n eeds? 

(3) vVhat simple test or inspection do you have to determine, before 
using, whether brushes are of satisfactory quality? (4) Do you approve 
of boiling brushes in paraffine? (5) Is any other treatment of brushes 
beneficial? 

(6) What do you regard as the principal cause of flat spots on com
mutators? (7) What is the most effectiv e m ean s of avoiding same? (8) 
Do you con sider grooving mica below surface of commutator effective in 
improving commutation? (9) If so, on what motors and under what con
ditions is grooving commutators necessary or desirable? 

(10) What proportion of your commu ta tor and brush holder /roubles 
do you attribute to: (A) Fast feedin g of con troll er? (B) Quality of 
brushes? (C) Quality of commutator bars? (D) Quality of commutator 
mica? (E) D esig n or characteristics of brush h olders? (F) Other causes. 
(11) Remarks concerning these various troubles and their remedies. 

(12) Do you experience troubl e with burnt or broken brush-holder 
sprin gs? (13) If so, what m ean s do you take to ov.ercom e the troubles? 
(14) What method do you use to avoid the grounding of brush holders? 
. (15) What period 'of days, or if on a mileage basis, how many miles run, 

between times of lubrication on: (A) Armature bearings? (B) Motor 
axle bearings? (C) Truck journal bearings? (D) Air compr,essors? (E) 
Motor gears? 

(16) Do you inspect electrical equipment on the mileage or on the 
time basis? (17) vVhat period of days, or miles, elap ses between inspec
tions on: (A) Brushes, brush holders and commutators? (B) Armature 
clearance from pole pieces? (18) What is the period or mileage from 
one thorough overhauling of motors to the next, where armatures are 
taken out, commutators turn ed, bearings renewed, fields r evarnished and 
everything put in first -class condition? 

(19) Give b riefly the rules governing car-house m en In the in spection 
work, both for light inspection and for h eavy inspec1,on and repairs, also 
enclose such forms or blanks as are used on inspection and remarks con
cerning their use. (20) How do you obtain car mileage, and in what 
form is thi s kept for u se of the m echanical department? 

••• 
A. S. & I. R. ENGINEERING ASSOCIATION 

ANNOUNCEMENT 

The American Street and Interurban Railway Engineer
ing Association announces that the meeting of the asso
ciation will convene at 2 o'clock p. m. on Monday, October 
14, the meeting to continue during Tuesday morning and 
afternoon. On Wednesday morning, October r6, the joint 
meeting of all the associations will be held at ro o'clock and 
the closing session of the Engineering Association will be 
held at 2 o'clock on that afternoon. The headquarters for 
the Engineering Association will be at the Hotel Denis. 
A splendid program is well under way and every endeavor 
is being made to have all material printed and distributed 
to the members several weeks in advance of the meetings. 
The Question Box is provided as a means of bringing 
miscellaneous matters before the convention. Papers have 
been assigned on several subjects, and it is asked of each 
member that he assist in making the Question Box a suc
cess by indicating at least one question in which he is es
pecially interested. The list of questions received will be 
printed and forwarded to the members the first part of July 
for answers, the questions and answers to be printed and 
sent out with the advance papers. 
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PLATFORM ARRANGEMENTS AT GRAND CENTRAL 

T he management of the l nterborough Rapid Transit 
Company has been planning for a long t ime to in troduce 
some arrangement of platforms at the Grand Central Sta
tion which would obviate the congestion of passengers at 
that point. At this stat ion m.ore passengers leave and board 
th e cars, counting those who t ransfe r from local to ex
press strains and vice-versa, than at any other station on the 
system. During the rush hours it is often impossible for 
all passengers desiring to board a train to do so unless a 
stop should be made so long that it would delay the traffic 
on the rest of the systern. For this reason it has been the 
practice to make a stop of a pre-determined duration suffi
cient to allow all passengers who wish to leave the train 
and to take in as many entering passengers as possible 
before the dispatcher sounds the gong to start the train. 

T he manageme nt has believed for some time, however, 
that if it were possibl e to di Yert the lines of entering and 
leaving passengers it would be possible to make a qui cker 

As shown by the diagram, a northbound Broadway ex press 
is stopping at the station. A platform guard stands at each 
entrance to keep back the passengers who wi sh to board 
the t rain, while those leaving the train have a clear exit, 
one to each side of each entrance. As soon as the last pas
senger leaves the platform the platform guard throws back 
the bar and admits the line of boarding passengers. 

The dotted lines in the diagram show th e position of the 
L enox Avenue expresses. Here the former ex its are usP-d 
as entrances, and vice-versa. T he plan is being tried dur
ing the summer months when the travel is not so great, so 
as to determine its effi ciency before the winter rush com
mences. 

•• 
BROOKLYN SUBWAY APPROVED 

The Rapid Transit Commission of N ew York adjourned 
sine die T hursday, June 27, after a little more than thirteen 
years' service. Before ending its final session it passed reso
lutions practically insuring th e construction by the city of 
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stop. \,Vith this end in view it has been th e practice of 
the company fo r some time to stop its Broadway expresses 
at one point on the. platform and the Lenox Avenue ex
presses half a car length away from the point at which the 
Broadway expresses stop. These points are marked by 
signs so that passengers waiting for th e Broadway expresses 
,viii congregate at one point and those fo r th e L enox Ave
nue ex presses at another , and so will not interfere with 
each other. This plan, however, has no t entirely settled 
the problem, and the company last week installed railings 
still further to separate the incoming and outgoing pas
sengers. 

This railing is 4 ft. high and is erected 4 ft. from the edge 
of the northbound express platform. It is in sections 7 ft. 
2¾ ins. long, with entrances 6 ft . 4 ins. wide. The en
trances and exi ts can be closed by a sliding bar with a latch. 

the Fourth Avenue (B rooklyn) subway and authorizing the 
construction by the Interborough of additional tracks at 
N inety-Six th Street in the present subway. Legal forms 
of contract for six of the fourteen sections of the new 
Brooklyn subway were ready fo r the board's approval. The 
plans anJ specifications fo r the whole route \¥ere ready, 
but only th e contract forms were acted upon. When these 
sections are completed Brooklyn will have a subv;ay 
running from near the approach to the new Manhat
tan Br idge to the outskirts of the thickly populated part 
of the borough. T he whole line, when built, will extend 
to F ort Hamilton and Coney Island. The estimated cost 
of the road is set at $ 23,000,000. 

T he most the board could do was to approve the contract 
fo rms and authorize the holding of a hearing. This was 
done, and July 13 was set as the date for the hea ring. 
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EXPRESS CARS FOR THE PHILADELPHIA & WESTERN · 
RAILROAD 

Announcement has already been made in this publica
tion of the formal opening of the Philadelphia & Wes tern 
Railroad. This brief description of the express cars used 
built recently by the St. Louis Car Company may be of in
terest. 

The cars are 50 ft. long over all, 9 ft. wide, and have 
the steam coach type of hood. The side sills are made of 

~ rr=:c=::c. zl . _·-:_n 
--

pilots, which are of the locom.otive type, are fitted with 
snow plows. As the road is operated by a third rail, the 
trucks are provided with third-rail contacts. Trolley con
nections are also provided. All of the wiring of the car is 
in conduit. ••• 

HAULING A TWENTY-THREE CAR CIRCUS TRAIN 

The Sells-Floto Circus train was taken over the Spokane 
& Inland division of the Inland Empire System, of Spokane, 
\ Vash., on Sunday, June 8, the circus being hauled from 

BAGGAGE AND EXPRESS CAR FOR THE PHILADELPHIA & WESTERN RAILROAD 

5-in. x 8-in. long-leaf yellow pine timbers and reinforced 
with steel channels. The center sills are of 6-in., 121/z-lb. 
I-beams with wood fillers. The interior is one large com-

Palouse, Whitman County, to Spokane, a distance of 76 
miles. This is the first instance of a ci rcu s being trans
ported by electric power in the N ortlnvest. The circi:'is con-

A TWENTY-THREE-CAR CIRCUS TRAIN IN THE NORTHWEST BEING HAULED BY 1 WO SINGLE-PHASE LOCOMOTIVES 

partment, no partition being made for the cabs. The side 
of the car contains two large sliding doors, and the interior 
is fitted with twenty electric heaters to guard against dam
age to perishable freight. 

The car is built for operation in either direction. Both 

sisted of fiv e 60-ft. Pullman coaches, seven standard stock 
cars and eleven 60-ft. flats, aggregating 2300 tons. The 
Spokane & Inland division is equipped with the single-phase 
system, 50-ton, 600-hp vVestinghouse locomotives being 
used for heavy hauling. 
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A NEW OPEN TURRET LATHE 

A new P ratt & Whitney open turret lathe suitable for 
doi ng a variety of work, in which are combined a number of 
new features, including a cross sliding turret, is announced 
by the Ni les-Bement-Pond Company, of New York. The 
machine has a stiff head, with constant speed arranged fo r 

LATHE, SHOWING CROSS SLIDING TURRET 

either di rect-co nnected motor or counte rshaft drive by 
means of a single pull ey, and is said to possess practically 
all the fl exibility of the engine lathe. The turret is mounted 
on a slide, having both positive power and hand longi
tudinal and transverse direction, and the machine is recom
mended for bar work up to 2Yz ins. diameter by 26 ins. 
long, for castings up to 
14 ins. diameter, and 
for cylindrical opera
tions on work within 
these dimensions. The 
gears are of extra 
heavy pitch and of am
ple width safely to 
\Yithstand the hardest 
u sage. The head, 
which is stationary, is 
of box construction, 
the gears running con
tinually in oil. 

Eight variations of 
speed are provided, 
and by using the two
s p e e d countershaft 
these may be doubled. 
All of the controlling 
levers and connections 
are within easy reach 
of the operator , and the spindle can be instantly stopped 
by the movement of any lever on the head stock. T he rod 
chuck may be operated while the machine is running. The 
collect jaws are supported up to their outer end. The com
plete chuck can be readily removed from the spindle when 
combination lathe chucks or special face plates for castings 
are to be substituted. A positive screw feeding device 
automatically feeds the rod forward to its stop and the bar 
may be round, square or any irregular cross section, and 
need not necessarily be free from scale, as there are no deli
cate parts or complicated gearing to become clogged. A 
follower bar is furnished which enables short pieces of stock 

to be as conveniently handled as long bars, and at the same 
time serves to keep such piece concentric with the spindle. 
A n efficient stock stop for gauging the length of stock is 
provided, which, when not in use, can be moved forward 
and swung upward, so as not to interfere with the turret 
tools. 

One of the most important features in the new lathe is 
the compound turret with power and hand feeds and ad
justable stops, which are conveniently located. The lon
gitudinal turret slide travels on large raised "V's," is pro
vided with gibs its full length, and a binder which permits 
the slide to be firmly clamped to the bed at any point within 
its travel. The power longitudinal feed is positive in both 
directions, and has six changes, any one of which can be in
stantly set. The six automatic longitudinal stops and the 
six supplementary stops give two positions to each turret 
tool, and make it possible to use all twelve stops for one 
or a ll tools in the turret. The stops are held in a heavy 
steel bracket, which may be moved along the front of the 
bed and clamped where desired. In case it is desired to 
run through a few special pieces of work, the automatic 
stops may be dispensed with and the supplementary stops 
used in their place without the necessity of disturbing ad
justments. 

The distance from the axis of the spindle to the turret 
tool is altered by traversing the turret slide. This arrange
ment permits ample support for long bars, and if the ma
chine is belt-driven gives an unvarying belt tension. · The 
cross slide has both hand and power feed, and there are six 
variations of the power feed in either direction. Eight dis
tinct adjustable cross stops are provided, which may be 
used in any combination de sired. T he bed and pan are made 
in one single casting and have "U"-shaped cross webbing, 

OPEN TURRET LATHE 

insuring rigidity. A variety of turret tools is designed to 
meet practically all the various requirements of the ma
chine. •• 

Theodore P . Shonts, president of the Interborough Rapid 
Transit Company, says that the type of car to be adopted 
in replacing the rolling stock on the company's surface 
lines has not been decided upon. Among the cars under 
consideration are the pay-as-you-enter car used in Montreal 
and cars equipped with the Minneapolis gate. Both types 
have been described in detail in the STREET RAILWAY 
JOURNAL. 
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A NON-CLIMBABLE FENCE POST 

A non-climbable fence post has been designed by J. H. 
Downs, of New York, that should prove especially advan
tageous for use at trolley terminals, street railway parks 
and such other grounds or tracts as companies desire to 
fence and make positively inaccessible except by the regu
lar entrance. This post 
is all in one piece, and, 
as shown in the accom
panying illustration, is 
made to carry woven 
wire with barbed wire on 
the top which is bent at 
an angle of 45 <legs. 
Corner and end posts 
are, of cours~ bent to 
the peculiar r e q u i r e -
ments of each installa
tion. In the same way 
posts are punched to or
der, so as to suit any 
kind of fence. The posts 
themselves are m a cl e 
from high carbon steel 
angle, and are painted 
with waterproof paint. 
They can be driven, thus 
saving the labor and ex
pense of digging post 
holes. An adjustable col
lar of vitrified c 1 a y, 
burned hard, is pro- FENCE POSTS WIRED AND 

vided, which can be slid SHOWING COLLAR 

down the posts after they are driven, leaving about I in. or 
the collar above ground. By tamping them well the posts 
will remain rigid. 

PORT ABLE SUB-ST A TION 

A n interesting feature of the equipment being installed by 
the Los Ang·eles Pacific Company is a portable sub-s tation 

FIG. 1.-OIL SWITCH FOR 22,000 VOLTS 

designed by C. lH. ·warnecke, chief electrician of the com
pany, which resembles a freight car. It is 30 ft. long and 
8 ft. wide, and weighs, including apparatus, 100,000 lbs. As 

it is built in sections, any piece of apparatus can be removed 
without disturbing the remainder of the structure. For con
trolling the high-tension line a Hartman type C, 100-amp., 
22,000-volt, automatic oil switch was installed. This switch, 
which is shown in Fig. I, is of the wall mounting type and 
is controlled by means of a ;/4-in. steel tiller rope running 
over pulleys to the operating handle shown on the right
hand side of Fig. 2. The switch is entirely self-contained, 
the series transformers for operating the overload coil be-

FIG. 2.-OPERATING HANDLE OF OIL SWITCH, SHOWN TO 
RIGHT OF TRANSFORMER 

ing mounted on the supporting frame with the switch cells. 
This makes a very compact layout and one which is easy 
to install. In addition to the apparatus just described, the 
sub-station contains one MP 6/400-kw, 550/600-volt, 415 
r. p. 111. induction motor-generator and three 150-kw, 15,-
000/2400-volt, single-phase transformers. This equipment 
enables the Los A ngeles Pacific Company to deliver 1200 
amps. at 550 volts as a booster at any point along the line. 
Hartman oi l switches, furni shed by B. F. Kieru lff, Jr., & 

FIG. 3.- MOTOR-GENERATOR SET IN PORTABLE SUB-STATION 

Company, of Los Angeles, the Pacific Coast agents of the 
Hartman Circuit Breaker Company, are being used through
out the system of the Los Angeles Pacific Company. 
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NEW EQUIPMENT FOR EASTON TRANSIT COMPANY 

T he Easton Transit Company has added eight ten-bench 
open cars buil t by the J. G. Brill Company, and seven 20-ft. 
closed cars built by the John Stephenson Company, to its 
roll ing stock. These cars will be operated over the local 
tracks in Easton. A still more important addition to the 
equipment of the company is a lot of six 30-ft. 8-in. Brill 
grooveless post, semi- co nvertible cars. which will do service 
on the new E aston & South Bethl ehem road, which is one 
of the six operated by th e Easton Transit Compa ny. This 

E XTERIOR O F E ASTON TRANSIT CAR 

is a through line between Easton and South Bethlehem. 
12.½ miles in length, 7 miles of ,vhich are built over private 
right of way r 5 f t. to 50 ft . in width. It is proposed to 
operate the sec tion over thi s priva te right of way on a fast 
sc hedule. and the cars will make 7 miles in eleven minutes. 
T he line will go through the villages of \iVagnersvi lle, Mid
dleto\\'n and Shirmersville and the boroughs of Freemans 
burg and Northampton H eights. T he fact that the lines 
also ski r t fo r a dista nce of about 2 miles the plant of the 

INTERIOR OF EASTON TRANSIT CAR 

Bethlehem Steel \iVorks, now under construction and partly 
in operation. will have a most important bearing on the 
traffic returns. The track is laid with 70-lb. T -rail on 6-in. 
x 6-in. x 8-ft. ties, stone ballasted. The overhead work is 
of bracket and span construction. 

T he new semi-co nvertible cars measure 30 ft. 8 ins. over 
the end panels and 40 ft. I in. over the vestibules. The 
width over sills, includin g sheathing, is 8 ft. ¼ in . : over 
posts at the belt, 8 ft. 4 ins. ; side sill s, 4 in. x 7¾ in. ; end 
sills, 5¼ ins. x 6?/s ins.; sill plates, 12 ins. x ¾ in. The 
bodies are mounted on the 27-E1 truck with 6-ft. wheel-

base. Four motors of 40-hp capacity are installed on each 
car. The interior of the cars are of cherry and the ceilings 
of birch. High roll-back seats are provided. Other 
specialties that go to make up the equipment are "Dedenda" 
go ngs, "Retriever" singal bells, etc. 

•• 
THE SECOND DELA WARE & HUDSON GASOLINE MOTOR 

CAR 

The General Electric Company has just made available 
some data on the second gasoline-electric car which it has 
built for the Delaware & Hudson Railroad. The car body is 
50 ft. long and constructed of steel , but a small amount of 
wood is used as interior trim. The roof is of the Mann 
type, equipped with globe suction. ventilators. The ends of 
the car a re rounded to decrease the wind resistance. The 
car body is divided into an engine compartment, a small 
baggage compartment, smoking, main, toilet, and operat
ing cab at the rear encl. The seating capacity is forty, ·and 
if baggage compartment were included, approximately 
forty-eight. The trucks were constructed by the Ameri
can Locomotive Company, and are of the standard swing 
bolster type, special attention being paid to obtain the mini
mum amount of weight. Thirty-six-inch wheels are used, 
with a 6-ft. 4-in. wheel-base. The passengers enter at the 
end of the car through a vestibule entrance on either side. 

The main generating set is installed in the motor com
partment and consists of a gasoline motor of l 50 hp to 175 
hp, of eight cylinders of the V construction. The gaso
line motor is directly connected to an eight-pole commutat
ing pole , 90-kw generator mounted upon the same shaft, 
and an exciter of 33/2-kw capacity for exciting the fields of 
the main generator and affecting the variable potential con
trol. From the generator leads are conducted to two mo
tors situated one upon each truck at either end of the car. 
These motors are of 65-hp caJ?acity, and are always con
nected in parallel. The required torque or speed at any 
moment is obtained by varying the fi eld current of the gen
erator through a controller, embodying essentially the re
quired resistance arranged in fifteen steps. 

To return to the gasoline motor. This motor is of the 
fou r-cycle type , equipped with two separate systems of igni
tion, high ten sion by piug, and induction coil connected 
to a four-volt storage battery. The make and break is con
nected to a direct driven Simms-Bosch low-tension magneto. 
The carburettor is of the single-nozzle, hand compensated 
type, gasoline being supplied to it by means of a diaphragm 
pump. The cooling is effected by fin type radiators situ
ated upon the roof directly over the engine compartment. 
The circulation is by thermo-siphon. The gasoline motor 
is controlled by one lever superimposed over the controller 
handle. The normal speed is 550 r. p. m. For accelera
tion a higher rate of speed is attained, and for slowing down 
and stopping at station s the engine speed is dropped. 

The car is lighted electrically from a small floating stor
age battery across the exciter. One light is provided for 
each seat. The car is heated by by-passing as much as re
quired of the exhaust gases through pipes suitably installed, 
approx imately in the same position as steam pipes are in
stalled in a standard railway coach. 

The rate of acceleration of a mile per hour per second 
will be obtained to approx imately 25 to 28 miles per hour. 
From this point on acceleration will fall off gradually until 
fu ll speed is attained at approximately 50 to 55 miles per 
hour. The total weight of the equipment is 30 tons. 
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FINANCIAL INTELLIGENCE 

W ALL STREET, June 26, 1907, 

The. Money Market 

Apart from a slight advance in the rates for short-time accom
modations the local money market failed to reflect to any ap
preciable extent the continued drain upon the resources of the 
New York City banks. Gold to the amount of $7,400,000 was 
exported to Europe, during the week, of which $2,750,000 
went to London and $4,650,000 went to Paris, bringing 
the total shipmc11ts on the present movement up to $24,-
800,000. In some quarters it is believed that further ship
ments of th e metal will be made later in the week, but 
there are strong indications that the outward movement is 
nearing an end. F or the fir st time since the beginning of 
the export movem ent the rates for foreign exchange show 
a declining tendency, and at the close the exchange situa
tion both h~re and at Pa ri s. was decidedly better. It now lo oks 
as though the demand fo r the precious metal at Pa ri s has been 
about sati sfied. The last statement of the Bank of France made 
a very strong exhibit while the gold holdings of the Bank of 
England were considerably larger than in recent weeks, that 
institution absorbing practically all of the gold arrivals from 
South Africa during the past fortnigh t. The heavy withdrawals 
of gold , however , have reduced th e reserve of the local banks 
to a rather low level, and it is expected that the cash holdings 
wi ll be furth er reduced as a result of thi s week's gold shipments. 
In addition, corporations have aga in entered th e market for 
mon ey, but so far the borrowings from thi s source have been 
compara tively ligh t. T he United Railways of St. Loui s has sold 
$1,200,000 two-year s½ per cent notes, the proceeds of which will 
be used to refund $1 ,500,000 Citizen Ra ilway fir st mortgage 6 
per cent bonds, fall ing due on July r. The balance of $300,000 
will be made up in cash now held in the company's treasury. 
The Chesapeake & Ohio, it is understood, will be in the market 
for the sale of an issue of $25,000,000 or $30,000,000 bonds, whil e 
the St. Louis & San F rancisco will al so need considerable cash 
under its new fin ancial plan. 

The demand for mo ney from stock exchange houses has been 
extremely light, borrowers generally being disposed to draw their 
immediate requirements from the call loan department rath er 
than to enter into contracts for fi xed periods. There was, how
ever, an improved deman d at the close of the week for the short 
maturities and rat es for thirty to sixty days advanced about ¼ 
per cent to 4½ per cent. Otherwi se the rates for time money 
remained absolutely unchanged. Four months' money was ob
tainable at S per cent, five and six months at s½ per cent , and 
6 per cent for seven and eight months. The banks, however, 
we re not disposed to offer with any degree of freedom and the 
bulk of the week's supply of time money came from outside 
sources. During the current week prepa rati ons will have to be 
made for the July 1 interest and dividend disbursements, which 
are now estimated at close to $185,000,000, but it is expected that 
the bulk of these di sbursemen ts will soon find their way back to 
the banks and may resul t in a somewhat easier market. Another 
factor that is receiving more or less consideration is thi s season 's 
supply of Klondike gold. T he fir st shipment of $1,000,000 was 
made early last week, an d it is expected that the total receipts 
from this source wi ll be full y as large as in former yea rs. Rates 
of exchange on New York at the interior points indicate that 
the movement of money in thi s direction is rather fr ee, but 
relief from thi s source will be only temporary, and within an
other month o r six weeks it is expected that New York will , as 
in former years, begin to send money in volume to the W est and 
South for crop-moving purposes. 

The bank statement published on last Saturday was unex
pectedly fa vorabk. Loans decreased nea rl y $5,500,000, indicat
ing that the higher rates fo r ca ll money have induced t rust com
JPanies and o ther insti tu t ions to enter the market. Depos its we re 
$ 7,290,300 smaller than in the preceding week. The decrease 
in cash of $710,600 was considerably less than expected in view 

of the heavy shipments of gold to E urope. The reserve required 
was $1,822,375 less than in the preceding week, thus increasing 
the surplus reserve by $1,1 II,975. The surplus now stands at 
$5,626,6oo, compared with $10,912,925 in the corresponding week 
of last year, $15,094,675 in 1905, $38,452,675 in 1904, $12,923,850 in 
1903, and $12,978.350 in 1902, $6,6n.250 in 1901, and $15,526,850 
in 1900. 

The Stock Market 

There was a decided improvement in the securities market 
during the week. Trading at times was intensely dull, and 
although operations were confined almos t entirely to the profes
sional element the feeling in financial circles was more optimistic 
than for .many weeks past. During the first ha lf of the week 
trading sank to extremely small proportions, but the price move
ment showed no decided tendency in either direction, fluctuations 
generally being confin ed to the small fraction s. The market dis
regarded the unfavorable developments. The continued outflow 
of gold to Europe resulting in slightly higher rates for money 
here, the fa ilure of the Reading di rectors to increase the dividend 
rate on its stock, the internal disturbances in F rance, and the 
depress ion in Briti sh government securities, which under ordi 
nary conditions would have resulted in a rather sha rp decline in 
values fail ed to exert the slightest influence. Operato rs for the 
fall were not di sposed to take advantage of these unfavorable 
fac tors to force prices to a lower level. The belief was gener
ally entertained that the ma rket being heavily oversold, they 
would probably be unable lo repurchase stocks without bringing 
about a sha rp advance in prices. During the last half of the 
week the market developed g rea ter activity and strength. The 
fa ilure of the money market to refl ect in appreciably higher ra tes 
the heavy outflow of gold, the belief that money will work easier 
a ft er the mid-year settl ements a re completed, and tha t a consid
erabl e portion of the mon eys di sbursed on July I for interest and 
dividends will be reinves ted in securities were doubtless respon
~ible for the pronounced strength preva iling in the market at 
the close of the week. Oth er important factors included the 
weakn ess in the fo reign exchanges both here and abroad. For 
the firs t time since the beginning of the gold export movement 
the foreign exchange ma rket reflected the ou tfl ow of the precious 
metal by an abrupt fa ll in the rates for sterling here and a 
co rresponding advance in sterling at Paris, indicating that the 
demand for gold at th at center has been practically satisfied. 
The crop news corning to hand was very encouraging. Warm 
weather has preva iled in all of the grain States during the past 
week, and conditions of both wheat and corn have been ma
terially improved. Railroad earnings continue to show substan
tial gains over those fo r the corresponding periods of former 
years, and according to the traffic managers of the large tran s
portation companies there is every reason to expect a continued 
heavy movement of fr eight for some t ime to come. The upward 
movement was undoubtedly helped by the improvement in the 
foreign situation. T h e declaration of the regular quarterly 
dividend on Anaconda , and the impro vement in the London 
copper metal market were refl ected in sha rp advances in the cop
per shares. Other stocks lo respond to the better condition were 
Reading, Uni on P acific, Southern P acific, the Hill shares and the 
U nited States Steel stocks, the buying of all these shares being 
characteri zed as better than has been witnessed for some time 
past. 

The local traction stocks followed the course of th e general 
market, Brooklyn Rapid Transit and the Int erbo rough-Metro
politan issues scoring sharp advances in prices over those pr e
vailing at the close of a week ago. 

Philadelphia 

There was a decided improvement in the ma rk et fo r local 
fraction issues during the pa st week. Dealings ~ere co nfi ned to 
a compara ti vely small number o f stocks, but th e indi vidual tota ls 
were considerably large r and prices in most instances ruled frac
tionally higher. Philadelphia Rapid Transit was the leading 
feature in point of activity, more than 15,000 sha res changing 
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hands. At the beginning of the week the stock advanced to 
241/g, but later there was more or less selling to reali ze profits 
on the a nnouncement that the S elect and Common Councils had 
approved the rapid transit o rdinance. giving the company a 
franchise in perpetuity to operate sur face lines. This selling 
carried the price off about a point , but subsequently there was 
a recovery to 23¼. P hiladelphia Traction and U nion Traction 
were strong i11 sympathy, the first named rising to 93½, while the 
latter advanced to 58¼. Other sales included A merican Rail
ways at 48½ a nd 48%, U nited Co mpanies of New J ersey at 
2 .. p 1/s, Philadelphia Company common at 39¼ and 40 and the 
preferred at 44. 

Chicago 

There were no important developments in the loca l tr action 
situation during the we -:k. The \ Vestern r epresentatives who 
were in New York conferring with Easte rn interests have re
turned to Chicago, and it is understood that a further modified 
plan will be presented to the minority holders of the Chicago 
\ Ves t Divi sion and the North Chicago City Railway Companies. 
If this plan is accepted, and it is bel ieved it will be, it will be 
possible to go ahead with the reorganizing of the Chicago U nion 
Traction Company. 

Trading in the local tractions was fairly active, but prices di s
played some irregularity. City Railway opened a t 160 and 
dropped 5 points to 155, and l\ orth Chicago, after selling at 40, 
advanced to 42. W est Chicago sold a t 33 ½. U~1ioil Traction 
common ran off from 3}4 to 3½, and the preferred sold a t 17½ . 
Early in the week l'vletropo litan Elevator preferred sold at 62½, 
ex. the dividend, bu t later it rose to 63¼ and then reacted ½. 
Metropolitan common sold at 23½ and 24. South Side Elevated 
sold at 80½ and So%, ex. the dividend of r per cent. 

Other Traction Securities 

V ery little activity developed in the Boston market, and apa rt 
from Boston & Worcester common, which advanced nea rly a 
point to 24, on the purchase of about 500 shares, prices showed 
ve ry little change. 'Boston & \Vorcester preferred sold at 71 ½. 
l\Iassachusetts Electri c common brought 16, and the preferred 
56. Boston Elevated was steady at 134. West End comnion 
fluctuated between 85 and 84, and the prefe rred changed hand s 
at ror. Trading in the Baltimore market was extremely dull. 
United Railway issues were practically at a standstill, but prices 
we re not materi ally changed. The stock sold at rr. The 4 per 
cent bonds so ld a t 85, and the incomes at so½ and so¼. The 
funding 5s declined a small fraction to 78¼. Knoxville Traction 
ss brought 104½ , City & Suburban 5s so ld at 106½, and Balti
more City Passenger 5s :tt ror ½. 

ComparatiYely few sales of any kind were made on the Cleve
land exchange. Eighty shares of Aurora, E lgin & Chicago pre
fe rred changed hands at 75, and later a six-share lot went a t 
the same figure. Two ten-share lot s of No rthern Ohio Traction 
& Light sold at 24½, wn ich is Ys lower than fo rmer sales, and 
Tuesday two blocks of twenty and thirty shares, respectively. 
went at 25¼. Cleveland & Southwestern preferred was offered 
aa a small reduction thi s week. No transactions were noted in 
Cleveland Electric, th e last sale being at 48. 

Security Quotations 

The follo wing table shows the present bid quotations for the 
leading traction stocks, and the active bonds, as compared with 
last week: 

June19 June26 
.\merican Raihrny;; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 48 48 
Boston Elevat ed . .... ............... . ......................... a134 133 
Brooklyn Rapid Transit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52¾ 55¼ 
Chicago City ............. ..................................... lq5 150 
Chicago Union Traction (common) .... .... .................. 3 3½ 
Chicago Union Traction (preferred) . . . . . . . . . . . . . . . . . . . . . . . . 14 16½ 
Cleveland El ectric . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47 45½ 
Consolidat ed Traction of New J ersey ................ ......... 71 72 
Detroit United . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G3¼ 
J nterborough-1\1 etropolitan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 16¾ 
I nterborough-i\l etropolitan (preferred) . . . . . . . . . . . . . . . . . . . . . . 44½ 47 
International Traction (common) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 

June 19 June 26 
International Traction (preferred), 4s........ ... .... ......... - 69 
Manhattan Railway ............... ........ ................... 129¼ 130 
Massachusetts Elec. Cos. (common)......................... 15 16¼ 
Massachusetts Elec. Cos. (preferred) . . . . . . . . . . . . . . . . . . . . . . . . 56 57 
Metropolitan Elevated, Chicago (common).................. 22 23 
Metropolitan Elevated , Chicago (preferred)................. 63 63½ 
Metropolitan Street . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81 
North American ........ ............ : ........... .............. 66 67¼ 
North Jersey Street Railway ................................. 40 40 
P hiladelphia Company (common) ............................ 39½ 41 
P hiladelphia R ap id Tran sit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24¼ 23¼ 
Philadelphia Traction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92 93 
Public Service Corporation certificates....................... 64 
Public Service Corporation 5 per cent notes...... . .. . .. . .... 92 
South Side Elevated (Chicago) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83 *80 
Third Avenue ................................................. 105 105 
Twin City, Minnc'!polis (common) ........................... 92 92 
Un ion Traction (Philadelphia). . ............................. 58 58 

* Ex-dividend. a Asked. 

Metals 

The "Iron Age" says that again evidence is cropping up that 
smelter s have not covered their requirements of pig iron as 
fully as was claimed, and they appear in the market for early 
deliveries. So far a s the finished iron and steel trade are in
volved, the outlook for a peaceful continuance of work is good. 
The sheet and tin plate scales for the coming year are settled, 
and the puddling and bar mill scales are under negotiations. 

Copper metal remains unchanged, the large selling agencies 
still quoting 25 ½ c. for Lake, and 24¼c. for electrolytic. 

•• 
C. S. MELLEN AND THE NEW HA VEN RAILROAD 

SYSTEM 

Under the title of C. S. Mellen and his railroad system the 
··Wall Street J ournal," o f Thursday, June 20, devoted almost an 
entire page to a rev iew of recent operations in the New Eng
land railroad field, including the acquisition of the electric rail
way lines by the New York, New Haven & Hartford Railroad. 
A very valuable feature o f the article was a map of the trans
portation lines Mr. M ellen has brought under the control of the 
New Haven company. Of the trolley purchases made by the 
compan y the "Journal" had this to say: 

Mr. Mellen next went to examine his outposts. He found he 
had non e! Word came that the New Haven road had pur
chased a trolley line. P eople said, "What does Mellen want of 
that?" Before they could get any answer the news came that he 
had bought three more. Hardly a week went by in which the 
N ew Haven road did not buy a few miles of trolley line, first 
in Connecticut, then in New York, then in Rhode Island, and 
then in Massachusetts. Not only would it buy, but it would 
build and connect up lines previously purchased. To-day the 
New Haven ro ad has upward of 1400 miles of trolley lines in 
N ew E ngland. 

"This man will ruin th e New Haven road," said the pessimists. 
"What does Mellen want with hundreds of miles of trolley 
lines?" The reason for the enormous trolley acquisitions of the 
New Haven road can best be explained by the following hitherto 
unpubli shed extract of a letter by C. S. Mellen to a friend: 

"The thought o f our company when it first acquired an in
terest in Massachus.etts trolleys was riot the suppression of com
petition. for we do not believe there is any se rious competition 
between the two systems of traction, electric or steam. Rather, 
it is our thought that all systems will ultimately develop into the 
electric, and the street railways, so called, become adjuncts to or 
supplementa ry to the present trunk lines, which are no\v oper
a ted by steam, but which we believe are later going to be trans
formed into electric lines. 

"When the question of rapid transit between congested com
munities is ultimately solved: and as the public will in its ex
asperation demand that it shall be solved, the solution to my 
mind is going to be the use of what are now the trunk or steam 
lines between the cities, and circuits for collection and distri
bution by st reet railway tracks within the cities. · In that way 
more than any other is the rapid transit the public desires to be 
provided, although I confess the public seems slow to appreciate 
it." 

• 
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AN IMPORTANT RIGHT-OF-WAY DECISION IN 
INDIANA 

The Indiana Supreme Court has rendered a n important de
cision relative to the right of an interurban railway company to 
condemn a right of way across farms fo r a transmission line 
±rom its power house to another or leased interurban line. The 
question was ra ised by the condemnation of a way from the 
power house in Rushville of the Indianapolis & Cincinnat i Trac
tion Company across the country and farm s to the road from 
Greensburg to Indianapolis, which the company operates under 
lease. L. H. Mull objected to having the high-voltage wires 
cross his field and appealed to the Circuit Court, where a de
cision was recorded against him. H e then appealed to the 
Supreme Court, wh ere it was held: 

( 1) The power conferred on interurban railroads by acts of 
1903, page 92, to condem11 lands for uses appurtenant to all roads 
"acquired" by them includes power to condemn a right o f way 
for a transmi ss ion line of poles and wires appurtenant to a 
leased line. 

(2) Said acts of 190 3 is constitutional. 
(3) Sa id right of condemnation is not affected by the fact that 

the transmission line extends across country from a power 
house on the road leading east through Rushville to the road 
leading southeast to Greensburg. 

(4) The rul e that a la wfuf business or structure is never a 
nuisance per se applies to a high-vo ltage electric line built acro ss 
a farm by authority of law. 

•• 
ACCOUNTING BLANKS WANTED BY ACCOUNTANTS' 

ASSOCIATION 

T he demand on the American Street and Interurban Rail way 
Accountants' A ssocia tion for blanks from companies that ·oper
ate both railway and eL: ctric lighting properties is so frequ ent 
that the secretary, E. M. White, of Birmingham, Ala., has asked 
all companies that opera te these various properti es to send him 
with as little delay as possible a duplicate collection of a ll blanks 
used by them. The present coll ection of the association is not 
up to date and is not a rranged so as to give the best result s 
to the members. T hese collections Mr. White will arrange by 
companies in suitable binding, o ne set to be used at the conven
tion and the other to loan to members. This appeal is made 
especia lly to the small ce,mpany, whether it has worked out a 
satisfactory set of blanks fo r itself or not. A s the subject of 
electric light classification will receive considerable attention thi s 
~·ear, it has seemed a very suitable time to take up this matter 
of forms as used by the public service corporations, and Mr. 
White therefore asks all companies that are interested to give 
this request for blanks ea rly and careful attention. 

The data sheet asking fo r information in reference to the oper 
ation of street rai lway, electric lighting and other public util_ities 
by the same organization contains the fo llowing questions: 

Does your company operate both street railway and electric 
light? -

Does your company indirectly, through lease or stock owner
ship, control and operate both street railway and electric light? 

Does your company through a common ownership and opera
tion, control and operate both street railway and electric light ? 

Does your compa ny operate, either directly or indirectly, any 
other public utiliti es than street railway and electric light? 

If so, what? · 
At the convention of the National Electric Light A ssocia tion 

the question of a standa rd classification of accounts for electric 
lighting companies was discussed, and the matter r e-r eferred to 
the committee for further consideration. 

President Ting ley, o f the American Street and Interurban 
Accountants' Associa tion, is of the opinion that it would be un
fortunate for the lighting companies to adopt a standa rd classifi
cation which would differ in its fundamental principles from that 
adopted by the A merican A ssociation; particula rly, as many 
companies, members o f the A merican Associa tion, are also mem
bers of the Na tional E lectri c Light Association. and a classifica
tion divergent in principle would be apt to create confusion, 
particularly among the smaller compani es where the same 
officers would be obliged to deal with both classifi ca tions. In 
orclei: that he may have the data necessary intelligently to con
sider this matter, and bring it to the a ttention of the associa tion 
at the next convention, Mr. Tingley asks that the data sheet be 
promptly filled out and returned to him at Philadelphia. 

AFFAIRS IN CHICAGO 

N. W . H a rri s & Company, of New York, together with the 
Harris Trust & Savings Bank and the F irst Na tiona l Bank, of 
Chicago, have purchased $6,000,000 first mortgage 5 per cent 
twenty-year bonds o f the Chicago City Ra ilway Company. The 
bouds will be offered to investo rs a t a price slightly under 
par. 

The purchase of the $ 6,000 ,000 bonds above referred to will 
enable the compa ny to undertake the fi rst extensive work to be 
sta rted under the direction of the new Chicago Board o f Super
vising Engineers provided for in the traction ordinance approved 
by the voter s of Chicago a t the recent municipal election. 

Differences between the Union Traction Company and the 
North Chicago and \Vest Chicago Street Railroad Companies 
on the one side, and the Chicago W est Di vision Railway and the 
North Chicago City Railway Companies on the other, ove r the 
te rms on which stocks shall be depos ited for acceptance of the 
traction settl ement ordin:mce to the Chicago R ailways Company, 
appa rently di sappea red on Sa turday. The protective committees 
o f stockholders in the nnderlying compani es issued a circular 
letter strongly advi sing and asking the right to depos it stocks of 
these companies in escro w. The escrow propos ition is set forth 
as fo llows in the letter : 

\Ve n ow expect to con clude an ar ran ge m en t wh ereby th e underlying 
stocks will be d eposited in escrow with the Chicago T it le & Tru st Com • 
pan y, t he d eposit - t o becom e a b solute, p rovided a certificat e sig n ed b y 
Judge Grosscup and M r. Gray shall be thereaft er fi led with that com
pan y, in the fo llowin g form : 

" \Ve her eby cer t ify that a plan of reorganizati on for m ulated b y t he 
a uthori ty of the Chicago R a ilways Company has been fi led with us and 
that in our judg m ent said plan mak es full p rovision , all thin gs con sid
er ed, fo r the executi on of whatever fi ndin g may be her eafter m ad e by th e 
arb itra tor s in the m atter of the issuance a nd di stributi on of the securities 
of the Chicago R ailways Company." 

In case the ce rtifi ca te is fi led, whe r eby the de po sit of the unde d y ing 
stocks beco m es absolu te, then Judge Grosscup and lVIr . Gray, t he arbitra
tor s na m ed in the deposit agr eement , are to set a time fo r the full 
hearin g of a ll the parties in interest- the p lan to be given t o a ll th e par
t ies in time to enable th em to get rea dy !or such hearing. 

A ccompa nying the letter is a fo rm of authori zation, directed to 
the Merchants' Loan & Trust Company, fo r the depos it in escrow 
and fo r absolute depos it in case of ful fi lment o f the condition. 
T he letter is signed by Cyrus H . McCormick, T l10 s. T empleton, 
Cha rles W . W are and J ohn F. Bass fo r the W est Side Company, 
and by Leon Mandel, Charl es A. Mair, J a mes F . P orter, J ohn A. 
Chapman and John F . Bass fo r the North Side Company. 

This plan of depos it in escrow is said to have been proposed 
by Judge Grosscup, and to be acceptable to U nion Traction a nd 
its a llied interests. The committees expect to have prompt re
sponse from stockholders so that within the n ext fo ur o r five 
days it will be possible to make the escrow deposit. 

It is expected al so by both sides that the required certificate by 
Judge Grosscup and Prof. Gray will be given soon after the 
deposit in escrow. In that event the unconditional depos it can 
be made many days before the date of expira tion of the time 
limit for acceptance of the ordinance July 26. 

In the current number of the "J ournal of F inance," Dickinson 
MacAllister. former pres ident o f the W est Side Metropolitan 
E levated Railway Company, is quoted as saying that, a lthough 
he has no business interests as an officer or stockholder in any 
Chicago traction line, he intends to live in Chicago fo r the so le 
purpose of watching the improvements in the city's local trans
porta tion lines. 

More "than 100,000 shares of preferred and 200,000 shares of 
common stock in the Chicago Union Traction Company were 
brought to Chicago from N ew York by Receiver Marshall E . 
Sampsell, and General Counsel vV. W . Gurley, of that com
pany, and depos ited with the Chicago Title & Trust Company, 
early thi s week, to insure acceptance of the traction settlement 
ordinance as soon as the deposit of the stocks of Chicago W est 
Division Street Railway and North Chicago City Railway Com
panies is ass ured. The conferences in New York in the last 
week are said to have been over differences between the Union 
Traction Company and the N orth Chicago Street Railroad and 
West Chicago Street Railroad companies, as well as the deposit 
of underlying stocks. These differences, it is sa id, will be se t
tled without imperiling the ordinance. The depos it o f stock s, 
it is taken for granted by traction men generally, will be made 
by a ll the companies named in the ordinance to the Chicago 
Railways Company. 
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STONE & WEBSTER PLANS IN WASHINGTON 

The Puget Sound Internat ional Ra ilway & Power Company, 
having for it s purpose the carrying out of plans for the inter
urban electric railway between Seattle and Bell ingham , \Vash., 
proposed by Stone & \Vebster, has been o rganized and incor
porated. The foregoing announcement wa s made by C. D. 
\Vvman. of Stone & W ebster, who is vice-pres iden t of the 
Se;ttlc Electric Company, vice-president of the P uget Sound 
E lectric Ra ilway Company and president of the \ Vhatcom 
County Ra ihvay & Light Company. I\Ir. \ Vyman is quoted as 
follows: 

"Our interests a re negotiating an affi liation with the Everett 
street ra ilway properties, which will g ive u s control of them. 
The new company ,vill ;mmediately begin carrying out its plans 
fo r the building of inte rurban roads from Bell ingham to Seattl e. 
I t has a lways been our plan to affo rd the Puget Sound cit ies an 
interurban service eventually from the international bounda ry to 
Olympia a nd Chehalis, and perhaps fina lly to Portlan d an d the 
Grays Harbo r country. 

"Our first step was the Puget Sound Electric Railway, between 
Seattle and T acoma. That has developed the va lley through 
which it runs. Another regio n to the north, with Bell ingham a s 
the center, we sha ll d e\'elop with similar lines as rapidly as con 
ditions permit. as the money is raised, the franc hises and r ights 
o f way acquired a nd other plans perfected. 

"The interurban proj ect necessarily inYolved Everett's neces
sities and led to the negotiatio ns which wi ll give us the control 
of that s,· stem. The statement that we have bought the road 
there is 1;ot true, but the a rrangement under way will give us 
the control. \ Ve shall build such extensions an d conn ections a s 
the conditions in that city seem to justify , giving it the advan
tage of a more elabora te interurban system. 'vVe shaH put su r
yeyors in the field ,v ith the idea of locating accurate an d po sitive 
routes for lines through to Seattle. Our engineers have a lready 
made surveys 30 o r 40 miles south of Bellingham, a nd these wi ll 
be continued in this direction. 

"The Nooksack power plant will be used to opera te the north 
ern portion o f the system , and will probably soon be increased in 
capacity. It is our policy to develop the inte rurban system fro m 
each center, until we shall have completed a through li ne fro m 
the boundary south. Thus we commenced from Seattle. We 
have already extended from Tacoma south to American Lake, 
and will continue to O lympia. Our next step is the system from 
Bellingham. and we sha ll m ake plans fo r reaching out from 
Everett. 

"\Ve a lso expect to pu sh the exten sion of our Puget Sound 
Electric Railway Company's system fr om Brookville to P uya l
lup, thence to Sumner, and finally to Orting and up that valley." 

•• 
THE CLEVELAND SITUATION 

The Cleveland Electric Rai lway Company has refused to 
negotiate with the Low Fare Railway Company rega rd ing the 
compen sation for the use of it s tracks in so-called fr ee ter r itory. 
The reasons assigned fo r the act ion is that the basic ordinance 
granted the Low Fare R ailway Company is inva lid, and that 
the City Council has no power to fix such co mpensation. This 
makes it necessary for the City Council to fix the compensation. 
The L ow Fare Railway Company proposed to pay a gross sum 
fo r the use o f the tracks and a fixed sum for repairs, taxes and 
maintenance. The Cleveland Electric claims that the amount 
paid should be in propor tion to the use of the tracks. While the 
small company would have but few cars to operate over them 
now, later on the business might increase and the use become 
greater and more burdensome to the owners. For thi s r eason, 
the Cleveland Electric says that, even if it is wrong in sup
posing that the franchise is invalid, the manner of compensation 
is not sat isfacto ry. So far no compensat ion has been fixed for 
the use of the streets on which the franchise s of the o ld company 
have expired. Secretary H. J. Davies, of the Cleveland Electri c, 
c1.nd A. B. DuPont. of the Low Fare Railway Company, were to 
fix the amount. They held a meeting or two and fa il ed to agree. 
Since that time little has been done. The City Council appointed 
a time fo r them to report, and in case they did not do so. said 
that a third man would be named to go over the work with them . 
They did not report and the third man has not been appoi nted. 
Both Mr. Davies and Mr. DuPont have been busy with other 
things and have not had the time to take the matter up. 

At the Council meeting Monday evening, H. P. Bra dbury, who 
has been in charge of the work of securing consents on Quincy 
Street and Central A venue fo r City Clerk Peter Witt, reported 
that he had consents 'fo r 7,524.81 ft. on Qu incy Street and 
7,978.59 ft . on Cen tral Avenue, wh ich he fi led. In order to have 
a majo ri ty of consents on Q uincy Street a litt le less than IO ooo 
ft. must be secured on Q uincy, and a tri fl e less than 13,000 ft. on 
Centra l Avenue. :Mr. Bradbury claimed to have a lot of other· 
con sents which he was not ready to fi le, as he had not been able 
to verify the ownersh ip of the property. It is claimed that these 
include those that have been revoked and a ll o thers about which 
the re is doubt. O n T uesday, Cleveland E lectric represen tatives 
we re r efused access to these consen ts by City Clerk Witt. 

At a specia l meeting of the City Council, Tuesday afternoon, 
to d iscuss the fa ilure of the Cleveland E lectric R a il way Com
pany an d the L ow Fare Ra ilway Company to agree upon terms 
by which the ca rs of the latter may be ope rated over the tracks 
of the fo rmer in so-called free terri to ry, a note fro m the Cleve
land E lectric was read , which stated that its stand in the m atter 
was conta ined in a communication to the L ow Fare Railway 
Company. A lthough i1rvited to be present the offic ials of the 
Cleveland Elec t r ic di d not attend the meeting. 

It has been announced that the Ci rcuit Court, made up of 
j udges ch osen from o utside dist ri cts, will r ender its decision in 
the I som injunction suit on July 15. The case has been re
viewed by the cou rt and a rguments presented covering the points 
that were taken up in Common P leas Court. 

----♦-----
PLANS FOR THE PROPOSED MEMPHIS INTERURBAN 

T he C la rksdale, Covington & Collierville Interurban Com
pany recently inco rporated by R. F. Tate, W . A. Gage, G. W . 
Agee, J ames S. Robinson , D udley S. Weaver , H. E. Cra ft , W . 
E. Craft, W. E. W ill ett. A. Walsh , W. A. Percy, Ed. Manigan , 
M. J . Roach , Walter Goodman , I. D . B lock, Loui s Sambucetti , 
R. B. Neblrn t, H. D . M inor, C. F. Fa rnswo rth and W. C. K night, 
proposes to build a system of inte rurban electric rail ways to ex
tend out of 1\1:emphi s. 

T he cha rter authorizes the construction of a street ra il way in 
the city of Memphis. an d lays out a number of north and south 
ro utes, an d a number of east and west routes an d two cross
town rou tes. A mong the rou tes asked a r e north and south on 
Front and T h ird S treets, east on W ashington Street and P onto
toc Avenue, and across town on McLean Avenue. T he south 
rou tes ,vork out to Riverside Pa rk an d South Memphi s, cross ing 
No nconnah east of the Illinois Centra l. T he north routes pro
posed are out the Rando lph Road to Wolf River, and also out 
Looney Street and Va llentine Avenue to the property of the 
Union Land & I mp rovement Company to Wolr K1ve r, where it 
is crossed by the New Raleigh r oad. T he east routes go out 
Harbert A venue, and other lines on the no rth side of the S outh
ern Railway, an d another line out W alke r, T rigg and Carnes 
Avenues on the so uth side o f the Southern R ail way. T he capita l 
of the company is fixed at $50,000, with the pri vilege of increas
ing sam e. 

R. F. Tate, the presiden t of the Lake View T raction Co mpany, 
an affi liated company, has this to say in regar d to the compani-es: 

"The capital of the Lake View Tract ion Company has been 
increased to $r,ooo,ooo of prefer red and $r,500,ooo of commo n 
stock, and the company has been steadily at wo rk acquiring 
rights of way, real estate, franchises and doi ng eng ineering and 
locatio n work. We hope to begin the work of const ruction to 
Lake V iew by September. O ur cha rter is taken out under the 
laws of Maine, whose corporation laws are very favo rable, but 
we have been advised that it is des irable to inco rpor a te a lso 
locally, because of the faci lity in condemning rights o f way 
wh ere they cannot otherwise be obtained. A street rail way of 
another State cannot condemn in Tennessee, though it may in 
M ississippi. But under the legislation passed a t the last sess ion 
in favor of the interurbans, the power to condemn fo r rights 
of way, power ho uses an d parks is g iven to any st reet r ailway 
company in Tennessee. T his is the prime r eason why the s tock
holders of the Lake View Traction Company have applied fo•r a 
charter for the Clarksdale, Coving ton & Collierville Interurban 
Company. 

"In order that these lines may enter the city of Memphis over 
their own rails we wi ll ask the grant of a franchise from the city 
of Memphis which will admit of our getting routes out south, 
east and north." 
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STANDARD CLASSIFICATION OF THE ACCOUNT ANTS' 
ASSOCIATION 

It will be remembered that at the last convention of the 
A merican Street and I nterurban Ra ilway Accountants' A ssocia
tion the secretary of the a ssociation was authori zed to reprint 
the standard classification of accounts from the report of the 
association, and to sell the book to non-members fo r $1 per copy. 
Acting under these instructions the secretary, Elmer M. White. 
of Birmingham, Ala., has issued the pamphlet, which in addition 
to the classification and form of report includes the repo rts of 
the committee on classification for the last three yea r s. These 
reports contain answers to ques tion s a sked by the members, and 
in this way amplify the instructions on classification. 

•• 
COMMITTEE ON ACCOUNTS OF ACCOUNTANTS' ASSO

CIATION MEETS IN CLEVELAND 

T he committee on standard classifica tion o f accounts of the 
American Street and Interurban Railway Accountants' A ssocia
tion held a meeting in parlo r O of the H o llenden H otel, Tuesday, 
with Chairman W. F. H am, of Boston, presiding. The com
mittee had under consideration a report of a sub-committee on 
interurban railway accounts, of which W. H. Forse, of the 
Indiana Union Traction Company, is chairman. Thi s involves a 
possible change in the class ification of accounts as now used by 
the companies, and the members spent the day in discussing the 
matter. As nothing final was expected a t thi s meeting, however , 
Chairman Ham said that no detail o f the wo rk done could be 
made public and that poss ibly notl1ing would be g iven o ut until 
the annua l mee ting of the associa tion. Those attending the 
meeting are as fo llows: W. F . H am, chairman, o f Boston; C. N. 
Duffy, of Milwaukee ; F. R. H enry, o f St. Louis ; vV. G. McDole, 
of Cleveland; C. L. S. Tingley, pres ident of the asso ciation, o f 
Philadelphia; W . H . F orse. o f Indianapoli s ; A. B. Bierck, o f 
Long Island; A. C. H enry, o f Lake Shore Electric, of Cleveland, 
and Henry J. Davies, secretary of the Cl eveland E lectri c, o f 
Cleveland. 

•• 
CLEVELAND, ALLIANCE & MAHONING VALLEY PER

FECTING PLANS FOR BUILDING 

The Cleveland, A lliance & Mahoning V alley Ra ilway Com
pany will within a short time fin a1ly close up the lease for the 
old tra.ck of the Baltimore & Ohio Railroad between Ravenna 
and Newton Fa1ls. The bonds of this company have been sold 
and everything is now in readiness to take care of the arrange
ments that have been made for building. N othing has yet been 
done toward electrifying the old steam road, although the track 
and roadbed have been straightened up in some places. As soon 
as the papers a re signed the work will begin in ea rnest. In the 
first place, the steam road will be put into fir st-class condition 
and electrically equipped. It will be stra ightened at Newton 
Falls, so that the line will touch the edge of the town and con
nect with the priva te right o f way from that point to W arren. 
This short section wil1 be new road a ltogether. A fter this sec
tion is put into opera tion the branch from Ravenna to Alliance 
will probably be built. These lines are both direct and pass 
through thickly populated terri to ry. At A lliance the line will 
connect with the Stark E lectric for Canton and at Ravenna 
connection will be made with the Northern Ohio Traction & 
Light Company for Akron and by that route for Cleveland until 
its own line is built. 

---♦-+----

INDIANA RAILROAD COMMISSION SEEKS INFORMATION 

Interlocking devices, bl ock signals and highway and street 
crossings-under the authority granted to the Indiana Railroad 
Commission by the a mended law of 1907- are the points covered 
in blanks the Commission has prepared and is sending out. It 
is supposed that the information gathered on these blanks will 
be used as data in any proceedings with reference to the placing 

of the d ifferent safety devices. Most importan t. perhaps, is the 
information concerning Indiana highway crossings. The blank 
asks for the number of grade street crossings on each line ; num
ber of grade highway cross ings ; number o f overhead street and 
highway crossings, number of undergrade stree t and high 
crossings, and the number of a ll the cross ings named above pro
tected by watchmen, gates, bell or otherwise, or not protected at 
a ll. The interlocking blank asks for the number of such de
vices in which each road is concerned ; the year const ructed or 
rebuilt; whether it is mech anica l or electrical; name of th e com
pany operating it; ave rage daily train movement ; the number of 
laborers employed, 'and the total number of their hours o f labor, 
a lso the number o f levers o perated. T he block signa l blank is 
divided into three sections: one concern s the lines now equipped ; 
the second the lines to be equipped, and the third lines not t9 be 
equipped. vVith refe rence to the fi rst two, in fo rmation asked fo r 
concern s the date o f the construction of the system, actual or 
contemplated; the number of miles of automat ic block ; number 
o f miles o f manual telegraph block ; miles o f cont rolled ma nua l 
block, and the total number of miles o f a ll kinds in the State, 
actual o r contemplated. In addition there is space fo r the ra il 
road to outline the expenses o f construction, ma intenance and 
operation ; the quest ions asking for th e average cos t a mil e fo r 
the con struction of each kind; average cost a mile fo r the 
maintenance o f each kind, a nd the ave rage cost a mile fo r the 
operation of each kind. 

•• 
THE PLAN FOR ISSUING THE BOSTON ELEVATED 

BONDS 

The $5,800,000 4 per cent Boston E levated bonds approved by 
the Ra il road Commiss ioners on June 15, will probably be sold 
by th e road in insta lments of va rying amounts from time to time 
as the prog ress of the construction work o r the condition o f the 
company's treasury requires. Th e Boston E levated Company is 
in no press ing need o f fund s and is in shape to take ca re of a ll 
its capital requirements c,ut of its present cash balances fo r a 
long time to come. The rnanagement fo r severa l yea rs has 
closely adhered to the policy of keeping the company fi i1anced 
ahead of actual r equirements and provided with a working 
capita l sufficient to meet all reasonabl e demands upon it. T he 
$5,800,000 bonds will be used main ly fo r three purposes: P ay
ment o f new rolling stock, estimated at about $2,000,000; cos t 
of power house enlargements, say, $1,500,000; Forest H ills 
ex tension and purchase o f rea l esta te, about $4,000.000. This 
makes a total o f $7,500,000. T he difference between thi s figure 
and the $5,800,000 bonds will be born e by the W est End Street 
Railway, which wil1 pay by issues of its own securities fo r the 
majo r pa rt of the n ew rolling stock and a la rge pa rt of the power 
house additions. Th e road has already sold a block of these 
bonds to R. L. Day & Company and Estabrook & Company. 
T hese bond s a re a direct obl iga tion of the Boston E levated 
Company, mature May 1, 1935, and a re being offered a t 97 a nd 
interest , a t which price they show an inco me return o f about 
4. 18 per cent. 

----♦----

MERCHANTS' PLAN ACCEPTED BY THE PHILADELPHIA 
COUNCIL. 

The Council s of Philadelphia have passed the Retail Mer
chants' Plan, which is des igned to put the entire street railway 
system, as fa r as poss ible, on a fi rm fo undation, with definit e 
limitations and under a measure o f municipal control. The 
basis or sta rting po int o f the '' Merchants' P lan" was in the pro
vision for a sinking fund to be set aside by the company out of 
its gross ea rnings, fo r the purpose of retiring its entire capita l, 
so that a t the encl of the term its property and holdings should 
pass unencumbered to the city. T his has been amended as fo l
lows: 

"The city r ese rves the right a t _a ny time a ft er th e said sum may 
have r eached the sum of $5,000,000 to require by o rdinance o f 
Councils that the same shall be paid over to the City Treasury 
and become the absolute property of the city, a t the same time 
requiring that furth er payment toward said fund as p rov ided fo r 
hereunder shall be made directly into the City T reasury." 
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STREET RAILWAY PATENTS 

[T his department is conducted by Rosenbaum & Stock
bridge, patent attorneys, 140 Nassau Street, New York.] 

UNITED STATES PATENTS I SS U ED JUNE 11, 1907. 

856,253. Safety Guard or Fcnder for Tramway Cars and the 
Like; Gustav H auff. Kimberly, Cape Colony. App. fi led Oct. 15, 
1906. The front of the fender is adapted to fold up when an 
obstruction is encountered, thereby tending to pick up the ob
struction. 

856,266. Brake Construction; Van Buren Lamb, New Haven, 
Conn. App. filed Oct. 28, 1905. A brake-shoe having upon its 
rea r surface a pro jecting part of decreasing thickness toward its 
ends and provided with undercut lateral sur faces converging 
toward the ends of the shoe. A supporting member is adapted 
to fit said proj ecting part and be connected thereby to the shoe, 
and dissimilar connecting means adapted to secure the member 
to the head. 

856,273. Railway Switching System; William Macomber, 
Buffalo, N. Y. App. fi led Feb. 20, 1905. Provides for moving 
and locking a ra il switch and producing an indication of the 
movement thereof and the fact of its locked condition. 

856,290. Signaling Mechanism; Walter A Pearce, London, 
England. App. fi led Nov. 28, 1906. Provides an improved form 
o f electrica lly controlled coupling between the operating rod and 
the rod which is connected to the signal. 

856.293. Trolley Pole Controller; Andrew L. Prentiss, Buf
fa lo, N. Y. App. filed Sept. 24, 1906. A crank or arm extending 
downward from the pole has a link connection with a pneumatic 
retrieving cylinder horizontally mounted at the base of the pole. 
Provides tripping means for admitting air to the retrieving 
cylinder. 

856,324. Railway Switch Operating and Signaling System; 
Asbury G. Wilson, Wilkinsburg, Pa. App. fi led Sept. 6, 1905. 
Details of the operating mechanism for switches of the inter
locking type. 

856,285. Insulating Covering or Sheathing for Contact-Rail 
Conductors ; William H . Baker, Lockport, N . Y. App. fi led 
March 21 , 1906. An insulating covering fo r third rails formed 
of overlapping sections which make provi sion for the enlarge
ments' due to the fi sh-plates. 

856,435. Pressed Steel Car; William G. Wagenhals, St. Louis, 
M ). App. filed April 16, 1906. Details of construction. 

856,437. Switch Lock; William Anderson, Memphis, Tenn. 
App. fil ed Sept. 24, 1906. Provides a switch lock with a com
pound lever comprising two members, one of which is always 
locked aga inst movement when the other is un locked and vice 
versa. 

856,440. Block Signal System; Elmer F. Bliss, Schenectady, 
N. Y. App. filed Dec. 5, 1906. Provides, among other featu res, 
an a rrangement for clos ing the circuits of the transformers 
ahead of the train whereby a plurality of the transformers may be 
controlled through a single conductor or pa ir of conductors. 

856,448. Control System fo r Electric Vehicles; William 
Cooper, Wilkinsburg, P a. App. fil ed Oct. 3, 1906. Means de
pendent upon a material differenc~ in the speeds of the several 
motors fo r automatically interrupting the supply of energy 
to the motor s of an electric vehicle. 

856,46r. Railway Brake ; Cornelius Furman, Decatur , Ill. 
App fi led March 18, 1907. Relates to the construction of the 
hanger bracket and the inco rporation of anti-rattler springs at 
the ends of the links by which the shoe head is suppor ted. 

856,465. Block Signal System; Laurence A Hawkin s, 
Schenectady, N. Y. App. fil ed Dec. 3, 1906. A signal system 
having brake rails energized by transformers connected in a 
special way across the leads of a three-wire system. 

8564 66. Block Signal System; Laurence A . Hawkins, 
Schenectady, N. Y. App. fil ed J an. II , 1907. R elates to modi
fica tions of the above. 

856,467. Block Signal System; Laurence A Hawkins, 
Schenectady, N. Y. App. filed J an. IO, 1907. The system is so 
a rranged that current is supplied to a block only when it is 
necessary to clear a signal, or to maintain it at clear position m 
front of an approaching train. 

856,535. T rolley P ole for Conducting Electric Current to 
Vehicles; Robert Lindsay and J ohn Lindsay, Dunedin, N. Z. 
App. filed June 26, 1905. The trolley pole is formed of longi
tudinally telescoping sections, spring pressed outward, whereby 
the pole may be reversed without removing the trolley wheel 
from the wire. 

856,583. · Block Signal System; Laurence A. Hawkins, 
Schenectady, N. Y. App. filed Nov. 8, 1900. The rails of this 
system are conductively continuous for all currents. Trans
fo rmers and signal-controling relays are connected to the rails 
and normally open switch contacts in circuit with the trans
fo rmers and a rranged to be closed by an approaching train. 

856,598. Steel-Tired Wheel; I saac E. McCracken, Wilkins
burg, Pa. App. filed Feb. 25, 1907. Comprises an inner frame 
and a tire, interlocking parts thereon preventing relative rota
tion thereof, and means not piercing the frame and tire at said 
interlocking parts for fastening the tire to the inner frame. 

856,670. Block Signal System; Charles C. Anthony, Philadel
phia, Pa. App. filed Nov. 28, 1906. Provides a system in which 
only one of two main signals employed in each block, one at each 
stat ion, may be moved out of the danger position at one time to 
permit a tra in to pass by it into the block and then only when the 
block contains no trains moving toward the signal operated. 

856,715. Tramway Switch; Malcolm C. Matthews, Chicago, 
Ill. App. filed Nov. IO, 1906. A partially rotatable switch carry
ing diverging track sections. 

856,737. Electric Controller; Richard Van R Sill, Newark, 
N. J . App. filed March 6, 1907. Details of construction of a 
controller for street cars, etc., including roller contacts spring 
pressed together and which embrace sector blades on the con
troller shaft. 

856,765. Track Sanding Device; Arthur A Churchill, Port
land, Ore. App. filed Feb. 23, 1907. A vertical pipe arranged 
adjacent the sand-box and a horizontal pipe leading from the 
sand-box into the vertical pipe. The horizontal pipe has a 
V-shaped opening in its top for the admission of sand and an 
air delivery nozzle behind the sand admission opening. 

856,782. T hird Rail Cover for Electric Railways; William F. 
Kemper, Chicago, Ill. App. 'filed Jan. 21, 1907. An ·insulating 
cover for third rails and means for shifting the cover during the 
passage of a train. 

856,882. Rail-Joint; Jefferson D. Jones, Temple, Tex. App. 
filed Feb. I , 1907. Comprises a pair of rails , a supporting mem
ber located under the abutting ends of the rails, and mai1~ and 
aux iliary retaining means on the supporting member arranged 
to engage over the bases of the rails. 

856,899. Valve; Alfred D. McWhorter, Atlanta, Ga. App. 
filed Feb. 6, 1907. A valve casing provided with inlet, atmos
phere, brake cylinder and auxiliary reservoir ports and valve 
mechanism therefor, operating to bring said ports into com
munication in the following sequence: auxiliary reservoir and 
brake cylinder, inlet and brake cylinder; and on release brake 
cylinder and auxiliary reservoir and brake cylinder and atmos
phere. 

856,983. Track Sander; George Nugent, Toronto, Can. App. 
fi led May 20, 1907. Relates to the construction of the discharge 
pipes. • ♦ • 

PERSONAL MENTION 

MR G. E. PECK, formerly with the Waterloo, Cedar Falls & 
Northern Interurban Railway at Waterloo, has accepted the posi
tion of auditor and cashier of the Mason City & Clear Lake 
Interurban Railway and the People's Gas & Electric Company, 
of Mason City, Ia. · 

MR. B. B. WIN CHESTER. who has been superintendent of 
the New York & Long Island Traction Company, with head
quarters at Hempstead, L. I., has been transferred to the central 
office of the company at Long Island City. He is succeeded as 
superintendent by Mr. J. P. Kineon. 

MR. ROBERT LONG, of the Na tional Brake & Electric 
Company, has just returned from South America, where he has 
spent a year in the interests of his company. While in Monte
video he equipped with air brakes eighty-five cars of the electric 
railway described in the issue of this paper for May 4, 1907. 

MR CHARLES R. McKAY, for some time connected with 
the General Electric Company at Cincinnati, has been appointed 
superintendent of the lighting department of the Toledo Rail
ways & Light Company, to succeed Mr. E. J. Bechtel, who has 
become consulting engineer for Hodenpyle, Walbridge & Co. 

MR CHARLES E. WARWICK, superintendent of trans
portation of the Galveston Electric Company, has resigned, and 
Mr. F. C. Randall is acting superintendent. Mr. Warwick came 
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to Galveston two years ago, succeeding Mr. Lawson as superin
tendent. Mr. Lawson is now manager for the Oklahoma City 
E lectric Company. 

MR. J. M. McELROY, general manager of the Manchester 
Corporation Tramways, is planning to reach New York next 
week for a trip of inspection of the elect ric railways of this 
country. Mr. McElroy has been very prominent in the electric 
rai lway developments in the United K ingdom, and is president 
of the Municipal Tramway Association of Great Britain. 

MR. C. H. MA THEWS has been appointed claim agent of the 
Georgia Rai lway & Electric Company, vice Mr. W. H. Williams, 
resigned. Mr. \Villiams has been connected with the street 
rai lway systems of Atlanta continuously for the past twenty 
years. Mr. Mathews has been connected with the Georgia Rail
way & Electric Company for the past six yea rs as claim agent. 

MR. WILLIAM FINDLAY SHUNK. fo r a time chief engi
neer of the old Metropolitan Elevated Railroad, of New York, 
under whose supervision work was begun on the elevated rail 
road, died at his home near Harrisburg, June 22. Mr. Shunk 
was born in Harrisburg in 1830, and was graduated from the 
United States Military Academy. He became an engineer for 
the Pennsylvariia Railroad and later entered the service of the 
Metropolitan E levated in New York. H e was also at one time 
connected with the Kings County Elevated Railroad, of Brooklyn. 

MR. LEWIS B. STILL WELL, of New York, was the re
cipient of two honorary dcgre'es at commencement exercises thi s 
year. One was from Lehigh University and was the degree of 
Master of Science. It is sa id that this is only the third honorary 
degree ever given by Lehigh. The second degree was that of 
Doctor of Science, which was conferred on J unc 26 by Wes
leyan University, at Middletown, at which Mr. Sti llwell took part 
of his undergraduate cou rse. The recognition by these two uni 
versities of abi lity in the engineering field will be generally ap
preciated by engineers. 

MR. J. F. DAVIDSON, general superintendent of the U nited 
Railways Company, of St. Loui s, has resigned, and Mr. J oseph 
Crafton, his chief clerk, ha s succeeded him. Mr. Davidson is one 
of the oldest street railway men in point of service in St. Louis. 
He ran car No. I of the old Olive Street line. P rior to the con
solidation of St. Louis companies, Mr. Da vidson was general 
superintendent of the Missouri Railroad, which included the 
Olive, Laclede and Market Street lines. Mr. Davidson will 
withdraw entirely from street railway work, and will devote his 
time to the improvement of property which he recently acquired 
in Oklahoma. 

MR. THOMAS W. WILSON, who ha , just been elected 
president of the Street Railway Association of the State of 
New York, is general manager of the International Railway 
Company, of Buffalo, N. Y., to which position he was appointed 
in March, 1905, to succeed Mr. Thomas E. Mitten. Mr. Wilson 
was born in New York City 
in 1872, and was graduated 
from Lehigh U niversity in 
1894. From the first he has 
been connected with street 
railway work, and while at 
Lehigh served during his va
cation periods in the drafting 
room of the Pennsylvania 
Steel Company. After finish
ing his course at Lehigh, Mr. 
Wilson entered the perma
nent employ of the Pennsyl
vania Steel Company as engi
neer of survey and special 
work. The following year he 
became assistant engineer of 
the Charleston Street Railway 
Company, of Charleston, S. THOMAS W. WILSON 

C., of which he later became chief engineer. Under Mr. Vvilson 
the lines at Charleston were equipped with electr icity and much 
new const ruction carried out. Early in I897, l\fr. Vvilson re
turned to the employ of the Pennsylvania Steel Company, but 
soon resigned to enliM in the E ighth Regiment of Pennsyl
Yania V olunteers. After a few months serv ice wi th the Penn
sylvan ia Steel Company following his muster oul Mr. Wilson 
accepted the position of assistant engineer of the International 
Traction Company. In this capacity he served for four years. 
being then made chief engineer. It was from this position of 

chief engineer that he was promoted to be general manager of 
the company. 

MR. ERNEST GONZENBACH, vice-president and general 
manager of the Sheboygan Light, Power & Railway Company, 
l1as also been appointed manager of the Milwa ukee-Northern 
Rai lway, with which the Sheboygan corr{pany has a joint oper
ating agreement, preparatory to a complete amalgamation of the 
two properties. The Milwaukee-Northern Railway is building 
a street railway system in the city of Milwaukee and a double
track interurban line between Milwaukee and Cedarburg, Wis ., 

at which town it branches to 
Sheboygan, where it will con
nect with the local city system 
and existing interurban rail
way to Plymouth, Wis., which 
is being extended to E lkhard 
Lake, \Vis. The other branch 
of the Milwaukee-Northern 
will go from Cedarburg to 
Fond du Lac, Wi s., where it 
will connect with the Fox 
River Valley system, which is 
connected with electric rail
ways under various owne~ 
ships all the way from Fond 
du Lac to Green Bay, Wis. 
The total mileage of the con
solidated system which will 

E. GONZENBACH come under Mr. Gonzenbach's 
management, in operation and 

actually under construction, amounts to 165 miles of single 
track, and includes a loCill system in the city of Wilwaukee 
;md a local system in Sheboygan, Wi s., and an exten -=
sive electric light and power system in Sheboygan. Mr. 
Gonzenbach was born a t Schloss Hauptwyl, Switzerland, in 
1870, and attended the "Technischcs Gymnasium" at the city of 
St. Gallen, Switzerland. Immediately after leaving school he 
came to the United States and settled in the far West. After 
so me little experience in ranching, Mr. Gonzenbach went to 
Chicago, where he entered electric rai lroadi ng, as an ass istant in 
one of the power houses in that city. Finally, he was admitted 
to what was then called the "Expert Course" of the Thomson
Houston Company, at Lynn, Mass., where he remained for three 
or four years erecting apparatus of every description. In 1895, 
Mr. Gonzenbach engaged for himself as an electrical engineer at 
St. J ohnsbury, Vt., and during the three years that followed he 
constructed a number of electric light and transmission plants 
throughout Northern Vermont and New Hampshire. In 18g8 he 
entered the employ of the Westinghouse Electrical & Manufac
turing Company. from which company he resigned in 1900 to 
become electrical engineer of the Albany & Hudson Railroad. 
Frorn the Albany & Hudson Company Mr. Gonzenbach went to 
the A urora, Elgin & Chicago Railway as electrical engineer, a fter 
which he was engaged for two years as consulting engineer, prin
cipally in the construction of the Youngstown & Southern Rail
way. On Jan. I, 1905, he was appointed general manager of the 
Sheboygan Light, Power & Railway Company, and last fall was 
made vice-president and general manager of the Sheboygan 
company, and appointed to the same position with the Greens
boro Electric Company, of Greensboro, N. C. Mr. Gonzenbach 
is the author of "Engin eering Preliminaries for an Interurban 
Ele~tric Railway," and has co ntributed articles on interurban 
railways to the STREET RAILWAY Jou RNAL, the "Railroad 
Gazette" and other papers. In 1903 he was awarded the Chanute 
medal of .the Western Society of E ngineers. Mr. Gonzenbach, 
furthermore. has patented a number of railroad devices, includ
ing a cable terminal, third-rail insulator, air brake improvements, 
pneumatic train control apparatus, etc. 

MR GUSTAVE MULHAUSEN. general manager of the 
Evansville, Suburban & Newburg Traction Company, celebrated 
the eighteenth anniversary of his connect ion with the company 
as general manager a few clays ago by a banquet to twenty of 
his immedia te per sonal friends. These gentlemen, Mr. Mul
hauscn took over the Evansville, Suburban & Newburg prop
erty which, as recently noted in the STREET RAILWAY JOURNAL, 
is now equipped with electrici ty. At Booneville the guests were 
invited to board a large exp ress car for the return to Evans
ville, and were surprised to find that Mr. Mulhausen had pre
pared for them an elaborate dinner, which was spread on an 
improvised table stretching practically the entire length of the 
car. 
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NEWS OF 

CONSTRUCTION NOTES 

Items in this department are classified geographically by 
States, with an alphabetical arrangement of cities under each 
State heading. 

For the convenience of readers seeking information on par
ticular subj ects, the character of the individual items is indi
cated as follows: 

* Proposed roads not previously reported. 
o Additional information regarding new roads. 
t Extensions and new equipment for operating roads. 
Numerals preceding these signs indicate items referring to: 
1. Track and roadway. 
2. Cars, trucks and rolling stock equipment. 
3. P ower stations and sub-stations. 
4. Car houses and repair shops. 
5. Parks and amusement attractions. 

ltFLO R ENCE, ALA.-Vice-President J . W. W orthington , of the 
Sheffield Company, which operates the Florence, Sheffie ld & Tuscumbia 
electr ic line, was in Florence recently looking into a proposed exten sion 
of the lin e in ~ast Florence to take in the manufi3-cturing distri ct. Sev
era l of the leadin g members of the Young Men's Commercial Club · wer e 
in conference with Mr. Worthington, who spoke very favorab ly of th e 
extension . The proposed route is east on the Hun tsv ille road, th ence 
south to the Florence wagon works. 

oLITTLE ROCK, ARK.-The mass meeting of citizen s wh ich was h eld 
recently to assist in the building of the in teru rban lin e b et ween Hot 
Springs and Little Rock was attended by several hundred citi zen s and 
several prominent bu siness men of H ot Spr in gs. Twenty th ou sand dol
lars was raised in a few minutes and com mittees were appoin ted to 
canvass the city to sell the stock. It is now believed that- th e line is an 
assured fact. H. L. Remmel, who presided at the m eeting, expla ined 
that $500,000 in preferred stock at 6 per cent was n eeded to ma ke the 
interurban a sure go. He explained the common st ock feature of the 
proposition, whereby every subscriber for preferred was_ to rece iv e $1 in 
common stock for every $1 paid for the preferred. 

oNAPA, CAL.-From the rate at which work is now being rushed on 
the extension of the San Francisco, Vall ejo & Napa Valley Electric R ail
road from thi s city to ~t. Helena, 18 miles north of here, it is said that 
cars will be running to the up-valley town by the m iddle of August . 
Nine hundred tons of steel rail,, months overd ue, have just reached her e 
from the East. The work of stringing the troll ey wi res was commenced 
recently. The grading and bridge building are practi ~ally fini sh ed. The 
track will be laid at the rate of a half-mile a day. J . W . T hurber , of Los 
Angeles, ha s been awarded the contract for this work. 

tOAKLAND, CAL.-The City Council has passed ordinances granting 
franchises along \IVood Street to the Western Pacific , the San ta F e and 
the San Franci sco , Oakland & San Jose Railway (Key Route) Compa
nies. The line of the Key R oute will parallel the Western P acific t rack 
from the Key R oute yards at Fortieth Street to Wood and Seventh 
Streets. From thi s point it is the intention of the K ey R oute Company 
to run a line to the west on land that will be fi lled in and used for 
wharves. 

lfSAN DIEGO, CAL-Announcement has been made that on or before 
July 1 the contract between the Columbian Realty Company and the city 
fo r the grading of University Avenue from U niversity "Boulevard to the 
city limits will have been completed, and that the San Diego Electric 
Railway Company wil! then commence the construction of th e Univer
sity exten;ion car line. 

oSAN DIEGO, CAL.-The City Council has granted the p etition of 
E. Bartlett \Veb ster for a street railway fran chise from Four th and B to 
Sixth, down Sixth to F Streets and in due time the franchise will b e 
advertised for sale. 

oSAN FRANCISCO, CAL.-It is announced that the Peninsular Rail
road, now being constructed between this city and Sa n J ose by Southern 
Pacific interests, will be in operation by electricity in about t welve 
months. The road, it is said, will make the run between Sari Francisco 
an d Congress Springs in one hour and a half. T h e r ailroad people intend 
to make a magnificent mountain resort at this place. 

*SONORA, CAL.-Articles of incorporation of the Sonora L ime Belt 
Railroad Company have been filed, the purpose of the corporation being 
to build a standard gage railroad, to be operated by steam, electricity or 
other motive power. The estimated length of the railroad is 2 mil es. 
The principal place of busin ess is Sonora. The three directors ar e : J ames 
E. Lennon, Albert and Thomas Knowl es. The capital stock is $25,000. 

oVALLEJ0, CAL.-.K ecently l\lelville Dozier and Attorney T . T. C. 
Gregory, of the Vallejo & Northern Railroad, arranged fo r the purchase 
of $110,000 worth of rights of way in Solano County alone. The company 
is also preparing to press its suits for condemnation in Y olo County. 

THE WEEK 

Dozier ha s stated that in about two week s the engineers of his line and 
those of the N orthern Electric will hold a joint conference in Sacra
mento with the government engineer, the Board of Supervisors of Sac
ramento and Yolo Counties and the city trustees of the Capital City 
to determine the location of the bridge across the river whereby the 
electric road will enter Sacramento. Whether or not the Vallejo & 
Northern line will use the steamers of the Monticello Steamship Com
pany between this city and San Francisco is still a question which 
Dozi er r efuses to confirm or deny. 

oVALLEJO, CAL.-The Vallejo, Benicia & Napa Valley Railroad 
Company has received 900 tons of rail s and other material for the exten
s ion of its line up the Napa Valley, and it is intended to commence work 
at once. \Vith the material which ·has just been received it will be 
possible to complete the extension of the road as far as Oakville, and 
it is expected that by the time this section of some 14 miles is finished 
shipments will have been received here m sufficient numbers to permit 
of the work on the line to St. Helena being taken up. · 

*DENVER, COL- Incorporation papers for the new electric railway 
t o connect Denver and Greeley, which will be called the "Denver & 
Greeley Railroad," were taken out a few days ago. Among the Greeley 
m en interested are :Mayor Frank J. Green, John C. Mosher, who is presi
dent; E. J . Decker, first vice-president; George M. Huston, second vice
president; H . H. Hake. The Denver promoters are J. D. Houseman, 
gen eral manager; J . F. Church, John S. Flowe r, Max Strauss, James 
Williams. R. S. Sumner, the locating engineer retained, will star·t 
work immediately on the surveys. The company was incorporated for 
$50,000, but over $1,000,000 will be expended on the Jin., .vhen it is com
plet ed. The towns in Northern Colorado in addition to Greeley through 
whi ch the road will run are Longmont, Loveland, Johnstown, Hills
borough, F ort Collin s, Windsor, Severance and Eaton. Eventually it 
will extend into D enver. 

*GRAND JU NCTION, COL.- Interurban electric connection between 
Grand Junction, Palisades, Fruita and all other towns of importance in 
the Grand V alley is one of the possibilities in the formation of the Elec
tri c & H ydra ulic Company, incorporation papers for which were recorded 
here r ecently. The capital stock is $100,000, and the incorporators are 
ch iefly capitalists of Colorado Springs. They include John Hays Ham
m ond, John S. Bartlett, Irving W. "Bonbright, Henry Hine, Leonard E. 
Curti s and others. The incorporation p;ipers state that the company in
t ends first promoting power and electric railway schemes in Colorado, 
and in M exico. 

t BRIDGEPO RT, CONN.-The Naugatuck Valley Electric Railway 
Company, which has been building an electric line south from Nauga
tuck through B eacon F all s to Seymour, is practically completed. Special 
cars have been run over the line a nd the road is to be opened for public 
tra ffic by July 1. 

oHARTFORD, CONN.-The chairman of the railroad committee, Sen
ator Thompson, reported favorably on a resolution incorporating th.c 
Norwich, Colch ester & Hartford Traction Company. The resolution 
authorizes the company to lay tracks in the towns of Norwich, Bozrah, 
L ebanon, Colchester, M arlborough, Glastonbury and East Hartford. The 
tracks are to begin at the tracks of the Conso.1dated Railway Company 
on W est Main Street in the city of Norwich and continue through the 
town s named to co;nnect with the track of the Consolidated Railway 
Company at the village of Silver L ane, in the town of East Hartford. 
T h e company is authorized to take land or other real property that may 
be n ecessary for the construction or operation of the railway in the man
n er. prov ided by law. The capital stock is $100,000, with the right to 
increase to $1,000,000. 

oCOEU R D'ALENE, IDAH0.- O1a rles Sweeny, president of the Ex
chan ge Nati onal Bank, and th e Federal MiI).ing & Smelting Company, of 
which he is th e head, are reported to be financing the projected electric 
railway bet ween Wallace and Coeur d'Alene, Idaho. The line is to ex
tend through F ourth of July canyon, in which a survey was made by the 
F ederal Mining & Smelting Company some time ago, but it was not 
sa tisfactory, and H. F. Robertson, formerly locating engineer for the 
I nland Empire system, has b een employed to secure a more satisfactory 
route. It is believed the purpose of the compan; in building the rail
road is to establi sh a smelter near Spokane, in which event the line will 
b e ext_ended to that ci ty. 

oCOEUR D 'ALE N E , lDAHO.-The Spokan Wallace & Interstate 
Electric Railway Company, which proposes to connect Coeur d'Alene 
with W allace, has fil ed a plat of definite location. A tunnel 4000 ft. long 
will have to be constructed. The road will be 51 miles long. Grading 
will begin Aug. 1. 

*CHICAGO, iLL.-'1 he Pari s & Northern Traction Company, with 
the p rincipal office a t P ari s, h as been incorporated with a capital of 
$5,000 t o construct a railway from Paris, Edgar County, Ill. , through the 
counties o f Edgar and V ermilion to .Ridge Farm and Brocton, in Ver
m ili on County, Illinois. The incorporators and first board of directors 
are: F. L . Kidder, L. L. Caninne, John J. Cummings and J. E. Parrish, 
of P aris, Ill., and George E . Fair, of Chri•man, Ill. 




