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Traffic Congestion in London 
Some very interesting testimony has been eli cited as to th e 

causes for congestion in streets and the best methods of ob-

viating it through the investigation now being conducted in 

London by the Royal Commission on London Tra ffic . T hi s 

Commission, it will be remembered, is the one which vi sited thi s 

country las t fall and took the testimony of a number of traffi c 

experts in this country, and the one with which \Villiam Bar

clay P a rsons, of New York, has just accepted an offer to act a s 

consulting engineer for a short time. T he traffic s ituation in 

London differs radically from tha t in other cities, owing to a 

number o f circumstances, among them the one th at there a re 

practically no tramways now of any kind in th e strictly busi

ness section of the city, their places being taken up by omnibus 

lines and a few lines of underground railways. O ther factor s 

which render a proper solution of the situation difficult ar c the 

narrowness and crookedness of th e leading thorough fares and 

th e unwillingness, up to the present time. on the pa rt of P a rli a

ment to permit the construction of a tramway line on the 

T hames E mbankment, which , if improved in thi s way, would 
g rea tly relieve the now crowded S trand and Fleet S treet. 

ass ists in keepin g the movement to the proper sides of the 

thoroughfare. T he improvement is particula rly not iceable 

w hen cars a re substituted for omnibuses. It may be thought 

because omnibuses can run over a ny portion of the road they 

ar e less li abl e to cause blockade s, but in the opinion of the 

highest experts thi s fac ility of movement is by no means en

tirely advantageous. O n the contra ry, the practical conse

quence of thi s condition is th at an omnibus is more difficu lt to 

pass by a faster t rav eling vehicle than a car , by reason of the 

fact that it is li abl e a t any moment to turn to one side, r ende r-

ing it extremely da ngerous to pass between it and another 

vehicle a t anything like close qua r ters. I n addition, omnibuses 

in attempting to pass one another cause much obstruct ion, 

while railway car s ar e compelled to fo llow each other wi thout 

the possibility of blocking the traffi c by interference with each 

other. Moreove r, th e ca r s can be operated at a h igher speed, 

and, if equipped w ith effi cient brakes, a t equa l or gr eater safety, 

as compared w ith the omnibus, and fo r th is reason a lso are less 

likely to block th e ordina ry veh icular traffic. 

In discussing this question before the Royal Traffic Commis

sion recently J. E dward W aller , o f the well-known fi r m of 

London enginee rs, mentioned 30 ft. as the minimum width of 

stree t on which , in hi s opinion, a double-tr ack line of street 

r ailways could advantageously be la id, and 22 ft. as the cor

responding minimum width fo r a sing le-track line. T hi s width 

is based on the space r equired fo r a . car to pass one line of 

vehicles alongside of the curb wi thout encroaching on t he 

space r equired for the passage of the cars. Mr. vValler also 

believes that under g round tube railways cannot ser ve the 

traveling populat ion in the same way that street r ail ways ca n , 

as the underg round sta tions a re necessa r ily a t some di stances 

apart, and a r e incon venien t of access by reason of the depth 

at whi ch such railways must generally be bui lt , and that wh ile 

subways can be used in place of t r amways in certain cases, 

especi ally where th e m ute crosses any of the ma in a rter ies 

of traffic , they should be resorted to only in case of absolute 

necessity, ow ing to the large expense i1woh·e<l in their con

e· truction. 

The Finances of Interurban Roads 
In spi te of the generally good returns secured in elect r ic r ail-

roadin g we ar c at pr esent hea ring a good many wa il s from the 

interurban a nd count ry roads in va r ious part s of the coun try. 

and the official reports of va rious S tates sho\\· a cond it ion of 

a ffairs that is not a ltoge ther encouraging. \\'e have vast faith 

in th e fu ture o f elec tric r ailroads, but if we read the signs of the 

times arigh t it is time to run up a cautionary signal and to nail 

it to the mast. We have had a period of magnificent liuilding, 

and to jndge fro m the pl a ns· now mat uring it ha s not yet begnn 
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to wane to any notable extent. T hirty · years ago the ra ilroad 
industry at large underwent just such an experience, and the 
results, while very grat ifyi ng from the standpoint of mileage, 
were not in the long run. altogether good. In the fu llness of 
t ime the hopes of the builders will, doubtless, be fu lfilled, but 
the original investors in some cases have small hope of sharing 
in the ultimate benefits. In view of this experience caution is 
;,_ good thing to cultivate, for, after all, elect ri c railroading is 
subject to the general laws of economics that govern all enter
prises dealing with public transportation, and it should learn 
from the exper ience of its predecessor as well as its own. 

We have over and over advised electric railway men to study 
the operating methods of general rail roading, and in addition 
we would commend the study of the ir financi al conditions. Of 
the paying quality of a good urban electric road there is little 
doubt; some suburban lines and some interurban lines are 
similarly happy in t heir prospect s ; but a good many systems 
have j ust now an outlook that is by no means cheerful. Of 
course, we must realize the fact that in most elec tric, as in most 
other ra il roads, the real investment is represented by the bonded 
indebtedness, and that the stock represents merely the con
ti ngent possibi liti es of futur e business, but understanding all 
this there sti ll remains the unpleasant fa ct that a good many 
lines are hard pressed to meet th eir fix ed charges and the 
necessary appropriati ons fo r th e up-keep of the system. 

The financia l problem is at bottom a brutally simple one. An 
interurban road is built, let us say, at a cost, all ready to run, 
of $30,000 per mile, reckoned in its bonds. It must then earn 
net profits of, say, $3,000 per mile to pay the fi xed charges and 
to . a llow even the most modest sum fo r deprec iation of the 
physical assets. To obtain thi s r eturn it must do a gross 
business enough larger to take full account of all the ope rating 
and miscellaneous charges. From past exper ience with such 
road s one certainly would not be safe in assuming these charges 
to be less than about 60 per cent of the gross earnings. Hence, 
it fo llows at once th at the gross ea rnings should be about 
$7,500 per mi le, in order to enable the road to pay interest on 
its bonds and maintain its assets. If the road costs $20,000 or 

$40,000 per mi le, and operates on 50 per cent or on 70 per cent 
of its gross earnings, the principle remains th e same. T hi s is 
a rough and ready way of getting at the situation, but it is 
one long since applied to 0r ailroads in general. If one considers 
the number of interurban lines of hi s acquaintance that ar e 
earning $20 per day per mile of track, or more, he gets a pret:y 

good vi ew of the general situation. T wenty dollars means at 
least 400 fares taken in fo r each mile of track per day-if the 
terminal r eceipts arc large, of course, the regions of scanty 
traffic are helped out. but the longer the road the more such 
help is required. There is, naturally, the constant hope of in
creased traffic, and when in a t ight place the hope that by the 
time depreciation has begun to get in its work and elaborate 
rehabilitation is necessary, circumstances may justify an in
crease in the securities , but this is purely speculative, however 
legitimate such speculation may be r egarded. 

Granting the danger of the situation , the next question that 
arises is that of ways and means to escape it. The first thing 
in most cases is to see whether all reasonable means have been 
taken to keep up traffi c. The whole income of an electric road 
is made up of those wretched little nickels. E very time a pas
senger gets ti red of waiting fo r an overdue car and takes a 
steam road, every time a conductor fails to see a signal and 
diverts a passenger , one of those nickels takes wings. If the 
manager gets scared at small ear nings and thinks that he can 
save money by changing 15 minutes' headway into half-hour 

headway, more nickels vanish, and while operating charges 
dimini sh r eceipts dimini sh more rapidly by far. We earnestly 
wish that some one could figure out the effect of better service 
on t raffic. T here is little doubt that in any region, with even 
rather ineffective competition, cutting down the number of 
cars or running them without sharp adherence to schedule, is 
a losing game, and in many instances doubling the service 
wi ll, at leas t, double the receipts. A road can ill afford to make 
enemies of the owners of those nickels. 

T hen there needs to be a careful overhauling of the expense 
account. On interurban roads the cost of power is often, not 
to say generally, excessive, owing sometimes to badly planned 
distr ibut ion systems, and sometimes to shiftless methods of 
operation. Every unnecessary dollar spent for coal means that 
somebody has got to gather up twenty of those nickels to square 
accounts. If the power stations are badly planned, or the dis
tribution system is inefficient, as it often is, owing to the 
methods chosen, more nickels sti ll have to be collected. It is 
within bounds to say that a considerable proportion ·of inter
erban and cross-country roads are in a condition which will 

require the most shrewd and careful attention to the details of 
· operation to pull out the balance sheet unscathed. And it is the 

little things that count here, for j ust as the whole income is 
made up of small change so is the whole possible saving made 
up of apparently trivial items, save when unskilful planning 

has entailed needless sources of expense. 

The Vermillion Peril 
W e have several times discussed, half in fun and hali in 

earnest, the bearing of the automobile upon the rights and 
prospects of existing rapid transit systems. The subject is 
growing in interest , par ticularly in view of the determined 
attempts to influence legislation so as to allow automobilists 

the practical monopoly of the highways. I t must, at the start, 
be recognized that the devi l-wagon has come to stay. It con

tains the elements of great practical usefu lness, and w~ile thus 
fa r developed in a scatter-brained sort of way by a heterogen
eous mob of manufacturers, only a few of whom turn out a first
class product, 1s certain, sooner or later, to enter upon a stage 
of sound growth. At present thoroughly skilful engineering is 
a great rarity in the automobile business, and while almost 

every machine has some excellent points, few have many. We 
call to mind, for example, a very simply and thoroughly made 

gasolene car, in which the whole sparking device on which 

the action of the motive power depends, is placed unprotected 

below the body, where it can catch all the mud and dust of the 
road. Another has a capital engine coupled with a delicate 

needle-valve carburetter which goes wrong upon the slightest 
provocation. And so a long list might be written, as any auto
mobilist knows only too well, of conspicuous and unnecessary 
fa ilings. We have not yet approached the time when one can 
go out and buy at a reasonable price any one of a dozen makes 
of automobile with the certainty of getting a good, reliable 

machine which will do sterling service. In other words, the 
business has not yet passed out of the exploitation stage and 
gotten upon a standard manufacturing footing. But it almost 
goes wi thout saying that such is the history of most innova
tion s, and that in a few years the automobile will come upon 

· a sound basis. What will be then its relation to other means 

of progression? 
vVe are not inclined to share the roseate view of those who 

hold that the world wi ll enter upon an automobile era, in which 
a swarm of flying devil-wagons will fill the highways and fur-, 

nish the general means of transportation for everybody. In 
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the very nature of things the automobile must continue to be a 
costly machine, particularly if designed for anything above 
the most moderate speed. In the fir st place, it must have well
designed and very strong running gear, of the very best ma
terial, planned so as to avoid all unnecessary weight. Second, 
it must have light, powerful and reliable engines, of some kind 
capable of continuous heavy work, and in capacity ranging 

from 5 hp to 25 hp and upwards. T hi rd, it must have a boiler 
and furnac e, or carlmretter and sparking devices, or a storage 
Lattery, coupled with strong and reliable auxi liary working and 
governing devices. Fourth, it must have a strong, well made 
and well-finished carriage body to ensure reasonaLle comfort , 
and this alone is no small item of expense, as eve ry user of 
ordinary carriages must realize. Finally, it must be carri ed 
upon rubber or other highly resilient tires, whi ch are never 
likely to be cheap either in first cost or maintenance. T he net 
result is that an automobile of good quality, even of the more 

modest sort, is not likely to be cheap in fir st cost, and th e cost 
of motive power, care and maintenance is likely to stay rather 

high. In other words. even with the cheapening that comes 
from manufacture on a large scale the numLer of private 
turnouts will be limited by the question of cost, just as the 
number of private vehicles is now limited. More than this, it 

takes more care and skill to run an automobile than to drive a 
horse, which imposes a further limitation. The mere question 
of money is likely to prevent automobiles from being a serious 
factor in the general rapid transit problem, so far as private 
ownership is concerned. 

As regards possible competition with st reet railways the 
automobile omnibus is the one thing to be considered. Such 
vehicles have made no shining success thus far, but with 

further development in manufacture it will, doubtless, be pos
sible to obtain a fairly reliable public vehicle, and then the 
trouble will begin. As regards competition with street cars on 

any fair basis we have little to fear. The vehicle working on 
good track with motive power supplied from a central plant, 
at good economy, must always retain an advantage over the 
Yehicle running on the street by its own small engines. More 
than this, for a given carrying capacity the street car requires 
far less labor for its operation than a 'bus line. Of course, it 

1s conceivabl~ that one might build an automobile omnibus as 
big as a street car, but unless confined to a definite track it 
would be far too unwieldly to be permitted in a public street. 
The bicycle, with its low cost, easy storage and general con
venience, was a far more serious menace to the receipts of 
tramway companies than the automobile is likely to be, and the 
bicycle has already ceased to be a menace in spite of its one
time popularity. No machine which requires even a low degree 
of skill for its successful use can ever find universal adoption 
in the sense in which the need for rapid transit is universal. 

Even if automobile omnibus Jines could be successfully 
worked commercially on the basis of a 5-cent fare, which is 
highly improbable, we think they would prove an intolerable 
nuisance on the streets. The car of Juggernaut would Le a 
harmless plaything compared to them, when once they began 
to blockade the streets. As already outlined in the edi torial on 
the London situation, in another column, a tramcar confined to a 
definite track, where everyone can steer clear of it at will, can 
be safely worked at much greater speed than if it were uncon
fined and free to dodge about over the street at the will of the 
motorman. Pedestrians have still some rights that must be 
respected, and one of these is some degree of assurance as to the 
location of fast running vehicles. 

The particular danger to rapid transit interests in the auto-

mobi le craze lies not m legitimate compet1t10n but in unfair 
discrimination. The whole headstrong crew of automobile 
scorchers, caring absolutely nothing for the rights of others 
upon the public roads, are using every effort to have all re
strictions upon speed removed. To be sure, they are but a 
minority of the main body of automobilists, but they carry the 
influence that always attaches under a popular government to 
t hose who sc reech loudly that they are Leing oppressed. If 
private vehicles run unmolested at 25 m. p. h. or 30 m. p. h., 
then what is to hinder an automobile 'Lus line from doing the 
same thing, and if such speed is legalized, which is the con
stant effor t of the scorchers, then a new weapon will be put in 
the hands of the swi ne who desire the "common people," who 
use street cars, to take .to the back alleys, while they, the self
chosen elect, pre-empt the streets. Even now, when an inter
urban or suLurban trolley company tries to secure rights over 
streets that may Letter enable it to serve the public, there is a 
good chance that it will Le met by a bid from some representa
tives of the P harisaical "better element" to establish a "nice, 
gentlemanly" automobile line over the same route. Let once 

the speed limit be raised and the Pharisees could offer not only 
more "select" vehicles but higher speed. Bluffs of this sort 

have already Leen worked to a certain extent, and unless the 
street railways get down to work they will find extensions 
blocked in many directions. Let us have fair play in this 
matter, and hold all vehicles using the public roads to the 
same speed limi ts rigorously enforced. If the trolley car, con
fined to a track that keeps it in a definite line, is limited to 
IO m. p. h., hold all other power vehicles to the same limit. If 

the automobilist is permitted to run 20 m. p. h. in the suburbs, 
give the street cars, which serve a thousand times more people, 
the same privi lege. 

The Turbine Situation 
Just at present the steam turbine is at a very interesting stage 

of its industrial development. Recent tests give a more encour
aging view of its e·conomy that were justified by the earlier 

work, the best of them showing a result quite comparable with 
that reached by triple expansion engines. If this promise is 
borne out in commercial use the turbine will have taken a very 
long step toward replacing the reciprocating steam engine. Its 
inroads are already severely felt in the engine business, and 
from the present outlook will be felt more rather than less. 
Aside from all technical questions the turbo-generator is, or 

ought to be, very much cheaper than any form of reciprocating 
engine of similar efficiency. There are now, or soon will be, 
no less than four manufacturers of the fir st importance turning 
out steam turbines, which are, or should be, on the same high 
plane of quality and efficiency. With this introduction of 
active and genuine competition it is safe to say that the price 
of turLo-generators will fall from a level based on a tentative 
reduction below the prices of ordinary engine sets, to figures 
representing good ordinary returns upon manufacturing invest
ments. A thoroughly well-made steam turLine will never Le as 
cheap as the layman might figure from its size and weight, 
but it will, nevertheless, become very much cheaper per unit of 
power than the present open quotations. If the alternating
current railway motor takes the place in the art that its friends 
claim for it there will be an additional reason for a Lrilliant 
commercial outlook for the steam turbine. Its weakest point 
has been the practical necessity of using with it an alternating
current generator, Lut with the new field open for alternating
current working this property ceases to be a serious limitation. 
Indeed, the steam turbine m;iy become an additional arg·um ent 
in favor of alternatin6· currents. 
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THE GREAT NORTHERN & CITY RAILWAY 

T he Great Northern & City Railway, for which ground was 
broken in October, 1898, has now been opened for public ser-

~I ,\P ( IF GREAT N ORT H E RN & CITY RAILWAY (TUBE) AN D 
<; J<J c. \T N URT I-I E l{ N & <;]{ EAT L O NDON (STEAIII ) T ERMI NA LS 

F I NS BU R Y PA R K T O MOORGATE VIA THE (, REAT 
N ORT II E HN & ClT Y R.\l L \\:\ Y 

vice, and wi ll, no doubt , prove an excellent addi tion to London's 
fa mous "tubes. " T he organization and engin ee ring fea tures of 
thi s proj ect were dwelt upon at length in the ST RE ET RAILWAY 
J OURNAL of March I , 1902, but before enter
in g upon a general description of th e ra ilway 
it may be well to recapitulate the salient 
facts regarding its origin . 

ORGANI ZATION 

T he act authori zing the Great N orthern & 
City Railway was passed in 1892, Sir Doug
las Fox & Partners, together with the late 
J. I-1 . Greath ead, being the engineers. T he 
company for the construction of the line 
was fo rmed in 1896, with a capital of £2,080,-
000. T he cont ract for the entire work was 
taken over by S . Pearson & Son, Ltd. , of 
\ \' estminste r, under the supervision of the 
consulting engineers, Sir Douglas Fox & 
P artners. T he contractors also undertook 
to operate the line for three years after its 
open ing fo r traffi c. 

LI N E 

line in the center is the Great Northern & City Rai lway route, 
those to the right and left being respectively the North London 
Railway and Great Northern Railway routes. 

T he t ra ffi c prospects of the new line a re excellent, as it runs 
through a very densely popula ted di stri ct of workers, who, up 
to the present time, depended fo r entrance to the city on omni
buses and tramways, both of whi ch take considerably more than 
double the t ime to reach the city th at is required by the tube 
tra ins. T hi s economy in time is ex pected to attract a great deal 
of t raffi c. I t is estimated that at least 5,000,000 passengers per 
mile, or a to tal of 17.000,000 passengers per annum, may be 
looked for from local busines$ alone. T hese figures a re con
sidered very conservati ve, as the Central London Railway, 
fo r instance, is carrying about 7,000,000 passengers per mile 
per annum. A bout 30,000,000 passengers per annum are 
brought to F insbury Park, via the suburban tra ins of th e Great 
Northern Rail way. I t is figured that at least one-third of these 
passengers will use the new direct line in preference to the 
roundabout older ones, thus adding 10,000,000 passengers per 
annum. making an annual total o f 27,000,000 passengers. 

T UNNE'LS 

T he underground portion of the line consists of two 16-ft. 
di ameter tunnels, opening out to nearly 23 ft. diameter at the 
stat ions. As the diameter of the Cent ral London Railway tubes 
is I I ft . 8 ins., and the City & South London Railway only IO 

ft . 6 ins .. the new line is ab le to carry much larger rolling stock 
and enjoy much better ventilat ion than th e oth ers. The track 
and tunnels a re a lso arranged to permit the standard cars of 
the Great Northern Railway to run th rough the Great Northern 
& City Railway's tubes should it be found desirable to make 
t he necessary connections. 

STATIONS 

T he por tion of the railway opened first has fo r its present city 
terminus ( until the author ized extension to the Lothbury 
corner of the Bank of England is completed ) a station at that 
part of Moorgate Street which adjoins th e stations of the 
Metropolitan and City & South London Railways. At this 
place th ere is a common station for the City & South London 
and the new line which a llows passengers to t ransfer from one 
to the other w it hout coming to the surface. T his fac ility wil i-

The line joins the important Great Nor th
ern ( steam ) Railway sta tion at Finsbury 
Park, j ust at the 4-mile r adiu s, with the 
heart of the city in an almost straight line. 
It is 3½ miles long, and. as will be seen from 
the accompanying map, is the shortest and 
most direct undergroun<l route from this 
station to London's business section. T he 

MOO RGATE STREET STATION, THE P R ESENT T E R MI NUS OF THE GREAT 
NORTH ERN & CITY RAILWAY 
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prove a great conv'enience to people pass ing between the north 
and south of London. 

Going northward, the next sta tion is Oki Stree t, where the 
City & South London and Great Northern & 
City have common surface accommodation. 
The junction of O ld Str~et and City Road is 
a very busy center, and the new line will cater 
j ointly with Farrington S treet fo r the large 
traffic coming from tht Great Northern sys
tem, which at present has available only the 
latter station fo r use. 

T he fo llowing sta tion, Essex Road, is in 
close touch with extensive tramway systems 
running a t right angles, and is close to the 
A gricultura l H all. 

The next station, H ighbury, wi ll tap an 
important and populous di strict as soon as 
completed. T his station was not a part of the, 
original scheme, but work has advanced so fa r 
as to enable its completion w ithin a few months 
without interfering with the general rnnmng 
of the part now open. 

termin us uf the combined scheme. Here an extensive ticket 
office and other faciliti es have been con structed, in about twelve 
months, without interfering in the slightest degree w ith the 

At the next stopping place, ,D rayton Park, 
the line comes to the sur face. Extensive re
pair and car shops have been provided at this DRAYTON PARK, WHERE TI-IE TUBES COME TO TI-IE SURFACE 

• • "";-- ;._< ',.' .. -'!: 

.;._·.{:'::' '·\;:~·;,:_·t 

traffic of the Great Northern Railway, not
withstanding that the main line expresses run 
r igh t over the top of the workings within a 
few inches of the miners' heads. T he placing 
of this structure so close to the level of the 
permanent way wi ll enable the interchange of 
traffic at Finsbury Park to be car ried on with 
the least exert ion and inconven ience to the 
traveling publi c. 

CROSS-OVE R AT ENTRAN CE T O TUBES AT DRAYTON PARK STATION 

Ample elevator accommodation has been 
provided fo r dealing with the masses of people 
unloaded from the trains every few minutes. 
Easy •inclines and stairways will enable the 
passengers to reach the subway platfo rm s 
( about 40 ft. below the rails of the Great 
Northern Rai lway) in almost less t ime than 
the elevators can be fi lled, lowered and emptied . 
T he electric elevators at l'vfoorgate Street and 
Essex Road were supplied by Easton & Com
pany, of Erith. Those at Finsbury Park had 
to be modified, in view of th e small head room, 
and are electro-hydraulic. T hey were sup-

point for the accommodation of the 
rolling stock. Originally it was in
tended to effect physical connection 
here with the Great Northern Rail
way. The act of 1892 gave powei::s 
fo r such connection, but after ex
tended negotiations w ith the Great 
Northern Railway Company it was 
decided that Finsbury Park station 
would be incapable of handling the 
large number ot Grea t Northern and 
oth er trains coming from the north 
and south, as well as the tra ins from 
the new line without seriously inter
fe ring with the Great Northern 
main line traffi c. To meet this diffi
culty the Great Nor thern Railway 
Company offered to find the money 
fo r the connection to F insbury Park 
station, which is now the northern DRAYTON PARK STATION ON THE SURFACE 
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plied by the Chester Engineering Hydraulic Company. 
STAIRWAYS AND PLATFORMS 

A ll of the station stairways and passages are unusually wide, 
to prevent congestion. The terminal station platform is 450 ft. 
long, and the other stations 420 ft., allowing ample margin for 
the trains and their possible lengthening should the traffic 
demand it. 

MEANS FOR LESSENING NOISE 

A novelty in connection with the construction of the tunnels 

darkness. If the passengers are obliged to alight and walk 
'along the tunnel, they will be amply provided with means of 
getting to the nearest station by the aid of this illumination 
and a continuous fireproof concrete gangway. 

ROLLING STOCK 

The standard trains are made up of seven car~, three motor 
and.four trailers, having a total approximate seating capacity 
of 430. The first motor car is at the front of the train, the · 

second in the center, and the third at the end. 
The approximate weight of the loaded train is 
200 tons. 

The cars were built by the Electric Railway 
& Tramway Carriage \Vorks, Ltd., of Preston, 
and the Brush Electrical E ngineering Com
pany, Ltd. , of Loughborough. They are sup
plied with Westinghouse quick-acting brakes. 
Each motor car carries a British Thomson
Houston motor-driven air compressor, reser
voir, etc. There are also conductors' emerg
ency cocks at the end of each car for applying 
th e brakes in case of need. 

MOTOR CAR USED ON THE y REAT :NORTHERN & CITY RAILWAY 

The cars are~ 50 ft. 6 ins. long, 12 ft. 2 ins. 
high, and 9 ft. 4 ins. wide, this width being 
equal to that of the widest cars used over any 
other British railway. They are handsome teak 
structures with steel underframes, are of the 
corridor type, have center doors and are prn

of the Great Northern & City Railway is the introduction, for 
a very great proportion of their length, of a vitrified blue brick 
invert. It has been demonstrated by trial runs that this ma
terial combined with a cast-iron roof wi ll minimize noi se and 
vibration. It is less resonant than complete iron rings, and 
the fact that the tubes are constructed of such different 
materials makes the transmission of sound waves more difficult 
with a consequent noise reduction. 

SAFETY PRECAUTIONS 

In view of the recent disastrous fire in the subway of the 
Paris Metropolitan Railway, it is interesting to know that all 
possible fireproofing and other precautions have been taken in 
the construction of the Great Northern & City Rai lway's lines. 

VIEW SHOWING THE CONSTRUCTION OF A STATION 

Even the signalmen's cabins are fireproof structures, and the 
station platforms are built of solid concrete and iron. An in
dependent lighting system is used throughout the tunnels, so 
that in the case of a breakdown of the generators furnishing 
traction current, or other accident, the tunnel will not be in 

vided with roomy seats. Each motor car is carried on two Mc
Guire trucks, having 36-in. diameter driving wheels. The 
trailer car s are mounted on Brush trucks. On each truck of 

TRUCK FOR MOTO R CA R 

VIEW SHOWING VITRIFIED BRICK CONSTRUCTION 

the motor cars is mounted one 550-volt, series wound, direct
current motor. Current is collected by four collector shoes per 
truck. 

The capacity of each motor is 125 hp, rated on the basis of 
75 degs. C. rise in temperature above the surrounding air after 
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I hour's run on full rated load. The gear is of steel, machine 
cut, and enclosed in a waterproof case. 

The motors are controlled by the type "M" multiple-unit con
trol system. An interesting fac~ in connection with this in
stallation is that the Great Northern & City Railway was the 
first British electric railway to adopt the mul
tiple-unit control system, the type adopted be
ing chosen after elaborate tests. 

SERVICE 

A 3-minute service will be introduced, 
single trips being completed in 13¼ minutes, 
which permits four intermediate of 20 seconds 
each. The trains will be shuttled at the ter
mini, thus avoiding shunting around the sta
tions. 

storage bins and fires by a Hunt gravity bucket conveyor, 
which handles 30 tons of coal an hour. 

Steam is supplied by ten Davey-Paxman "Economic" boilers, 
each having an effective grate area of 40 sq. ft. , and capable of 
evaporating 11,200 lbs. of water per hour at 212 <legs. F. when 

It is hoped to be able to maintain a 3-minute 
service throughout the day simply by shorten
ing the trains, so that they may be run profit
ably on such short headway. TRi\lLER CAR USED ON TIIE GREAT NORTHERN & CITY I'..A ILWAY 

The fare between Moorgate Street and 
Finsbury Park is 2 pence, and some of the intermed iate stations 
have penny fares to either of these places. 

POWER STATION 

The power for operating the system is suppli ed from a single 
generating station located at Poole Street, New North Road, 
about a mile north of Moorgate Street station. The length 
(3¼ miles) of the line and position of the generating plant 
are such as to enable the system to be operated without feeding 
in at several points, the current being transmitted directly to 
the collector rails. The generating machinery also furnishes 

ELECTRICALLY DRIVEN GRAVITY BUCKET CONVEYOR 

the current for lighting and the operation of the passenger 
elevators. 

The site adjoins the Regent's Canal, from which water is 
taken for condensing and other purposes, and returned to the 
canal at a point 300 ft. on the down-lock side of the in-take. 
Its connection with the Regent's Canal also permits fuel to be 
delivered cheaply alongside, from whence it is conveyed to the 

using coal giving 13,500 B. T . U. The boilers are fitt ed with 
Vicar automatic stokers, which are driven by two motors. 

The four main engines are of the vertical cross-compound 
type, built by John Musgrave & Sons, Bolton. The engines 
give 1250 hp at 100 r. p. m. and of 150 lbs. pressure. They have 
fly-wheels, weighing about 45 tons each, and are capable of 
sustaining 100 per cent overload momentarily. They are direct 
connected to four railway-type generators, rated at 800 kw 
each, but capable of taking for 2 hours, without objectionable 
heating, a load up to 1200 kw. These generators are also able 
to carry momentary overloads of 100 per cent without injurious 
sparking. They are compound wound to give 525 volts at no 
load and 57 5 volts at full load. 

BOILERS AND STOKERS IN POWER STATION 

Two Peache engines, of the single-acting, tandem-compound 
type, built by Davey-Paxman & Company, drive two six-pole, 
120-kw generators at 375 r. p. m. They are compound wound 
for the same voltages as the main generators, and have au 
overload capacity of 50 per cent for 2 hours. They will supply 
power for lighting of power house, etc., and for operating the 
elect rically-driven auxiliary plant when it is not convenient 
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to take power from the main generators for this purpose. 
T_here are four Wheeler surface condensers, each having a 
cooling sur face of 2400 sq. ft., and arranged with steam-driven 

DIRECT-CO NNECTED GENERATING SET IN POWER STATTON 

AUXILIARY GENE RATOR AND ENGINE 

combi ned air and ci rculating pumps. They are capable of 
maintairning a 26-in. vacuum when dealing with 2200 lbs. of 
steam per hour. 

T here is also an auxiliary condenser of the same type, 

capable of handling the auxiliary plant and boiler feed pumps' 
exhaust. These condensers discharge into a hot well, from 
which the water is delivered by two three-throw vertical lift 
pumps of the Blake-Knowles type, driven by enclosed motors. 
A ll the condensers have combined air and circulating pumps, 
driven by steam. 

In addition to the supply from the canal mentioned pre
viously, water can be obta ined from the city mains. A storage 
tank has been provided connected directly to th e latter. 

The water taken from the canal is dirty, and varies in hard
ness from time to time during the year by reason of floods and 
droughts. F or softening a nd purifying both this and the town 
water, which is al so variable, a Des rumaux plant, capable of 
treating 8500 gals. per hour, has been installed in the rear of 
the boiler house. This gives water having its hardness 
reduced to 5 <legs. , and alkalinity to about 6 <legs., free from 
solids. A n automatic arrangement is adjusted between the 
softener and storage tank, whereby th e so ftening process is 
suspended and recommenced as occasion may require, thus 
g ivi ng a continuous supply of purified and softened water, with 
a minimum of supervision. 

A Masson-Scott plant is installed for removal of oil and 
g rease from th e water of condensati on and for th e purification 
of the water for boiler feed purposes. This plant is capable of 
dealing with 10,000 gals. per hour. 

T he oil and grease which has passed through the steam 
engines is in th e form of a divided emul sion, so fine in its 
cha racter th at it is -impossible to remove it by mechanical 
filtration alone, chemi cal treatment as well as filtration being 
essentia l. T he apparatus is thus a combined plant for fir st 
chem ically treating, and fin ally filtering eve ry gallon of water 
whi ch leaves the surface condensers, producing a perfectly 

S00-KW DIRECT-CUJ:3-RENT GENERATOR 

clear effluent, free from grease or chemical admixtures and of a 
fixed degree of hardness suitable for boiler feed purposes. 

A switchboard, consisting of four main-generator, four
feeder, two-auxiliary generator panels, three-auxiliary power 
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and three-auxili a ry lighting panels, is insta lled in a gallery a t 
one end of the engine room, commanding a view of all the 
main generators. T he circuit breakers are of the magnetie 
blow-out type, and the measurin g in strum ents of the astatie 
illuminated dial and feeder type. 

Cables run from the switchboard along the outside of th e 
boiler house wall and then down a speeial eable shaft into the 
tunnels. The bus-bars 011 the board a re so cli videcl that the 
aux iliary-generator lighting and auxi li ary-motor panels ean be 
isolated from the main generator and heavy feeder panels by 
the operation of one switch, insuring the unin te rrupted opera
tion of th e lightin g system if any aecident oeeurs to the main 
power ei rcu its. Separate paper-insulated feeding cables are 
provided for traetion, for li ghtin g and for elevators, and 
rubber insulated eabl es for lamp cireuits and co1111eetions. 

T he res t of th e stat ion plant eompri ses steam-driven feed 
pumps, motor-dri ven economi zer , t\yo motor-dr iven li ft pumps, 
storage and receiving tank", water softening plant , une 30-ton 
three-mntor overhead erane, ete. 

PO \\ ER CIRClll'l'S 

Two insulated conducti ng rail s are used per traek, one being 
for the return eurrent. Both ra il s are plaeed outside of the 
running rail s. T he eonduet ing rail s are of ehannel seetion, 
weigh So lbs. per yard, and a re rolled to about .. p -ft. lengths. 
T hey are of a speeial qua lity of low-earbon steel, having' a eon
duetivity q per cent of that of pure copper of equal cross
seetion. T hese rail s are supported on earthenware in sul ators, 
10 ins. outside of th e gage, earri ed on spind les supported by 
east-iron braekets fixed to the ti es. T he system of eollect~r 
rails is divided up into four seet ions, feel independently from 
the generating station. The running traek is laid to st and ard 
gage, and eonsist s of 85-lb

0

• flanged rail s laid on longitudinal 

C Ei\E l{AL VCEW () F ENG I NE RUU l\ [ 

st ringers in the tunnels and on eross-ties in the open. As it 
ea rri es no eurrent it is not bonded. 

LIGHTING CIRCUITS 

A ll lighting eireu its are ea rried in iron tubes, and the tun
nel s are provided with lamps every 100 ft. The passenger 
sta tion s are lighted on the rail and st reet level by enelosed are 

TRAVELER OF OVERHEAD CR,\NE IN POWER STATION 

lamps, and station switehes are fixed whi eh eontrol the inean
deseent lamps in the tunnel half-way to the next station in eaeh 
direetion. The lamps are plaeed five in series, and the eireuits 
are run so that there is never more than the voltage of one lamp 
between two adjaeent wires in the same pipe. Speeial throw

over switehes are prov ided to take th e light ing 
eurrent from the conduetor rails when the spe
cia l lighting eables are not charged. 

PERSONNEL 

The ehairman of the board of direetors of 
the Great Northern & City Railway Com pany 
is Sir Charles Seotter, the other direetors be
ing the Earl of Lauderdale, Si r H enry Bunktt, 
K. C. B., Lord Knollys, G. C. V. 0., and 
Charles Steel, who has reeent ly joined the 
l·na rcl , and was formerly the gen eral manager 
of the Great Northern Railway, and , therefore, 
brings spee ia l experien~e to bear upon th e 
traffic problems eonn ected with thi" lin e. 

The line from its soutlwrn end tn Drayton 
Park has had for its engi neers Sir Douglas Fnx 
& Partners, represented by Daniel L. Hutchin 
sun; from D rayton Park to Finsbury Park, in 
cluding the repair shops and earriage shed s 
carried out by the Great Northern Rai lway 
Company, ha s had fo r it s engineer 1\lexander 
Ross, ehief engineer of the Great :Northern 
Railway, and \\'. H . Sadler. 

E. vV. l\Toir, one of the clireetors of S. Pear
son & Son, Ltd., the general contraetors for 
the\\ hol e of the railway, has had eharge of the 
lin e, on their aeenunt, duri ng its progress. 

The general eontrnl and the engi neering of 
the runni ng line ha s been taken up by R. P. 
Brousson, who has had con siderable experi 
e11ee in the eleet ri e traetion insta llation s, linth 
in eonneetion \\'ith the Central Lo11dn11 Rail 
\\"ay and during the ennstructin11 of thi s work. 

Messrs. P ea rson\; agents in charge o f th e 
~ot1!hern and northern end s of th e wn rk, re
spectively, have been n. Everett a11cl H. Japp. 
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T he whole of the engineering work for the British Thomson
Houston Company, Ltd., was under the direction of A. H. 

SWITCHBOARD IN POWER STATION 

Walton, manager heavy traction department, assisted by 
Messrs. Winkfield, Dundas and T homas. 

___ _. . ._ _ _ _ 

TERMINALS AT THE ST. LOUIS EXPOSITION 

T he St. Louis Transit Company has decided upon the loca
tion of its various terminal loops at the Louisiana Purchase 
Exposition grounds for handling the immense crowds of the 
Exposition. T he map herewith shows the constructed and 
authorized lines of the St. Louis Transit Company, the location 
of the World's Fair grounds at Forest Park, and the terminal 
loops whi ch will be operated by the St. Louis Transit Company 

----------------------1 ·i'oo• 

WABASH R.R . 
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arrangement of the St. Louis Transit Company's system is 
such that it will be quite feasible to route cars over all portions 

of the city to the fair grounds, because of the 
several cross-town lines. The miles of street 
occupied by the company's tracks are 176-41. 
The miles of single track are 358.65. But little 
additional track will be laid this spring, and 
that will be confined mainly to the vicinity of 
the fair grounds. It is estimated that pas
sengers can be handled at the rate of 50,000 
per hour at the six terminal loops, which is 
probably a very conservative estimate. 

The plans for all the terminal loops have 
not been fully dec ided upon at the present 
writing, but the plans for the two loops near
est the main entrance have been worked out 
and are shown on this page, through the 
courtesy of C. A. Moreno, _chief engineer of 
the company. These are both .double-track 
loops, and one is provided with an extra stor
age track. These loops will be fenced in and 
provided with turnstiles, so that incoming and 
outgoing passengers can be kept separate. In 
order to provide for simultaneous loading 
of a large number of cars when people are 

leaving the fa ir, a movable fence will probably be pro
vided, by which it will be possible to change the relative 
size of the loading and unloading compartments. Thus, 
in the morning and early evening, when people are ar
riving at the grounds in large numbers, there will be 
a necessity for considerably more track space on which cars 
can stand to unload passengers than for loading track space, 
as but few persons w ill be leaving the grounds at such times, 
and cars can load so quickly that they will not need as much 
standing room as th ey w ill late in the evening when there 
is a great crowd leaving. When the crowd begins to leave, the 
fence can be moved along so as to use the greater part of the 
loop tra -:: kage as a loading track. The company now operates 
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DIAGRAM S H OWll\G PROPOSED LOOPS OF THE ST. LOUIS RAPID TRANSIT COMPANY IN FRO NT OF MAIN ENTRANCE 
TO WORLD'S FAIR GROUNDS 

during the fair ; the latter are indicated by dots. As will be 
seen there will be six of these, four on the northern boundary 
nearest the principal buildings, and two on the southern 
boundary. To the four northern loops access is had over four 
routes. The two southern loops are served by one route. Th(;! 

on maximum schedule 893 cars, and it is expected to increase 
this to 1500 cars when necessary during the Exposition. 

It will be noticed on the map that the Waba?h Railroad is 
between the principal terminal loop shown in the diagram and 
the main entrance. To avoid a grade crossing at this point a 
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subway is to be bui lt under the \ A/abash tracks, so that pas
sengers leaving the t ransit company's loop need not cross the 
steam rail road tracks at grade. 

T he plan below shows the arrangement of th e \ Vabash Rail
road terminal at this same point , and also the location of the 
subway just spoken of. Ju st south of the W abash terminal, 
devoted to shuttle tra ins, is to be one of the loops of th e Subur
ban Rai lway Company. T he Suburban Railway Company w ill 
a lso have three other loops reaching the north and west side of 
the grounds. From thi s it wi ll be seen th at th e \ Va bash Rail
road is making ex tensive operations to handl e th rough and local 
traffic at th e ma in entran ce of the grounds. A s compared to 
previous Expositions, however , the steam r ai lroad service will 

. 
WEAR OF BEARINGS IN ELEVATED SERVICE 

Master mechanics of surface lines will look with envy on the 
records of bearing wear made by motors in elevated service. A 
motor car of th e M etropolitan \ Ves t Side Elevated Railway, of 
Chi cago, was recently taken into th e shop for general over
h auling and renewing of bearings after a service of nearly one 
yea r, and it was not on a tripper run, either . On surfac e roads 
it is customary to consider that th e length of time or the 
mileage that a motor car can nm without overh auling is deter
min ed p rincipally by the wear of th e a rm ature bearings. In 
other \\'ords, the motor can be <1ll owed to run without a general 
overh aulin g as long as the a rm ature bearings will last. \,\Then 
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lie at a di sadvantage, because of th e di stance of the U nion 
Depot from the business center. i\ ever theless, the \ Va bash will 
umloubtedly carry many people who a re so located as to be 
conveniently near the U ni on Depot or some other stat ion on 
the way to the Fair grounds. The \ Vabash Railroad is spend
ing about $60,000 on its \\'.o riel 's Fair term ina l, and expec~:-, to 
lw able to handle about 25 ,00 0 passengers per hour by means of 
su burban t rains running bet\\' een the E xposition g rounds and 
the l'nion Depot. Both thi s tE' rminal of the \ \Tabash and the 
U nion Depot are to be elaborately fitt ed up wi th classifica tion 
compartments, so that passengers fo r a certa in train can be 
admitted in to the pa r tic ular compartment fo r that t ra in befo re 
the trai n ar r ives. whi ch \\' ill save considerable confusion which 
might a ri ~e in an attempt to load a through tra in hu r r iedly. 

----•♦•----

The S t. Loui:-, Car Company is planning to ex h ibit at the 
Loui siana Purchase Exposition the handsome private car 
whic h it is nm\· constructing in its shops fo r PreS:dent John 
I. Ti eggs, of the l\ filwaukee E lectri c Railway & Light Company. 

th ese bearin gs h ave worn out, since the motor mu st be taken to 
th e shop anyway, it is customary to give it a genera l over
hauling. T he long li fe of bearin gs in elevated servic e, as com
pared to serv ice on the st ree t surface , where bearings last only 
one-sixth to one-half as long, is probably clue partly to the use 
o f oil in stead of grease by the elevated roads and to the freedom 
from du st and dirt. I t has been observed by managers of large 
city systems that_ there is considerable difference in the bearing 
\\' ea r on different routes of the same system. This is accounted 
for by the k ind of st reet surface over whi ch the motors run . 

•• 
T he Boston E levated Railway Company is trying to prevent 

th e improper use of fr~e transfer s. The chi ef offenders again st 
th e company are the small boys. who secure the tickets of pas
sengers who a re not going to use th em, and sell them to 
\Y Oti!cl-be passengers. Some sections of Boston are at present 
anx ious to sec ure additional transfer privileges from the com
pany. but in the fac e of present abuses, which greatly reduce 
the legitimate in come of th e company, it is impossible to make 
fu rther concessions. 
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PACIFIC ELECTRIC .r~AILWAY COMPANrS SYSTEM-II 

In the last issue of the STREET RAILWAY J OURNAL an article 
was. published on thf main fea tures of the extensive system 
of interurban roads I in the neighbor-
hood of Los Angel/!s, and th e track 
construction of th{se roads was de
scribed in detail. 'It is th e intention 
i11 the present ar~

1

cle to take up the 
overhead construction and passenger 
stations and giv,1~ some particulars of 
the l\1t. Lowe branch, leaving for sub
sequent article·; th e powe1- statio;1, car 
houses and p~1 rti culars of the operating 
practice. 

nvmUIEAD CON STl{ UCTION 

wires being arranged 011 the equila teral triangle fo rm, approxi 
mately 3 ft. apart. The transmi ssion standard is threc-p hasc 50-
cycle, 15,000 volts ; 4 ft. below the lower cross-a rm of these two 
is placed the cross-arm whi ch carries the feeders and te lephone 

T he overhead system o i the Pacific 
E lectri ,~ Railway is practically a stand 
a rd o"erhead center-pole construction , 
wherever center poles can be used. 
which includes a ll private ri ghts of 
way and practically a ll of the line ex
cepting some few st reets entering- citie~ 
or towns. The center-pole construc
tion comprises a transmission line. 
feede r line and the troll ey lin e. T h e 
poles a re set I 15 ft. apa rt on straight 
track and at appropriate distances on 
curves. For the standard construction 
adopted for new work 40-ft. O regon or 
vVashington cedar poles are used, wit h 
tw., cross-arms at the top, whi ch carry 
on glass insulators the usua l s ix-wire, 
high-tension transmission system, the 

FI G. 2.-PLAN OF COi\ l BI NATI UN W A ITI NG AN D S D-STATI ON 1: UILDI NG 

F l(i 1. - STA N DARD OVERHEAD LINE APPLIA N CES, PACIFI C 
ELl~C IRJ C R.\ I L\\ \ \' 

wires, and 4 ft. below this is ca rri ed th e usual gas-pipe cross
arm which supports the two trolley wi res. All of th e dev ices 
are extremely simple, the tro lley wire, which is No. ooo 
grooved, being carri ed on a span below the pipe, which gi ves it 
the required flexibility. The pipe is usually run through the 
pole, but in some cases is supported by spec ia l socket castings, 
secured to the pole. T he end castings, or pendants wh ich sup
port the span wire, are of cast-iron, but herea fter a lig·ht malle
ab le cast ing is to be used. 

T he poles are set approximately one-seventh of th eir length 
in the ground as usual. They are painted with pure white coat
ing above th e base line, and to a height of about 5 ft. above th e 
rail they are painted the bright reel color whi ch is used through
out for designating Pac ific E lect ri c ca rs and apparatus. No 
t rea tmen t has been genera lly employed fo r the butts of the 
poles, but 200 poles have been treated fo r testing the use ful 
ness of certain iron and wood presening compounds. The 
cross-arms are painted reel , and where they carry any lines but 
those used for telephone purposes they are marked with white 
below the pins. 

A standard line con tain s six Xo. 3 wires for transmi ssion 
purposes, mounted on ~o. 17 Locke in sulators, with porcelain 
bases and iron pin s. The porcelain bases are suspended on 
curves by cast- irnn bases. The starnlard feeder for suburban 
work where station s a re aliout 8 miles or less apart is 600,000 
circ. mil s ba re copper . Two telephone lines are nm through 
out- one of whi ch is connected directly to the engine room anrl 
sub-s tation s fn r the use of the power department , while th e 
other is connected to the clespatcher 's office and all th e several 
conductors' telephones along the line. 

In Vig. I is illustrated a board of seventy-four parts used 
in the standard overh ead construction on the P acifi c E lectric 
Rai lway Company's lines. Outside of th e special end casting-s 
for the irnn pipe trolley bracket. the emergency ear , and tllf' 
22- in., 18-screw trolley-wi re spli ce, whi ch are of the company\ 
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own design, the fittings a re of standard manufacture. The 
views of the track construction on the Monrovia line, Figs. 5, 
8 and 19, in the last issue, show the standard overhead con-

/ 

. -' ·-1 
f_ 

. 

BLOCK AND STATION SIGNALS 

In order to ensure safe operation of trains and to provide for 
the convenience of the passengers, the company is working out, 
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FIG. 3.-I NSULATIN G RAIL JOINTS USED I N CO NNECTION WITH THE ALTERNATING-CURRENT BLOCK SIGNAL SYSTEM 

struction. The views of the Long Beach line work, Figs. IO, 

11 and 18, a lso in the issue of F eb. 27, show 35-ft. pole s with 

F I G. 4.- VIE\V OF TERl\IINAL STATIO N BUILDING, TAKEN 
DURING CONSTRUCTION 

six high-tension wires on one cross-arm. In the city of Long 
Beach, as may be seen in Fig. 12, the poles are of square sawed 
redwood, 

under the direct supervision of R. S. Masson, electrical engi
neer, an interesting system of block signals as well as special 
car-signalling apparatus for the use of passengers at stations. 
T he block signal system will be unique, in that it will be cen
trally energized, alternating current being used. It will be 
installed on all the interurban lines, standard signal stands with 
semaphores and lamps for home and distant signalling being 
used, with blocks averaging a mile in length. The system of 
signals to be adopted is the same that is used by the large trunk 
steam roads. A lternating current will be used for the sema
phore movements, and no direct-current motors and batteries 
wi ll be installed in the signal stands, the entire system being 
operated from a central source of power. One rail is to be 
used for the signal system, the different blocks being set off 
by the fo rm of insulated rail-joint illustrated in Fig. 3. The 
insulation between rail ends in this joint is fibre, ¾ in. thick, 
and the joint is made by two hardwood blocks, 22¾ ins. long 
and 2¼ ins. thick, and two ¼-in. fibre strips, 22¼ ins. long, the 
whole being held in place by steel plates with four ¾-in. bolts. 

For the present but one rail will be employed for the direct
current track return, but with the introduction of choke coils 
i4 is believed the signal rail may be used for carrying both the 
alternating current and the return direct-current. The system 
will be automatic in the usual sense, and it will also be arranged 
so that in case of unusual conditions on the line the chief 
despatcher can throw all the signals to caution, thus compelling 
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all cars to proeeed at half-speed, or, if neeessary, he ean throw motormen will be able to distinguish the lights at a di stanee, 
all signals to danger position, thus stopping all ears and tying so that he ean readily eome to a stop. For each light there will 
up the system. Then, afterward, the signals ean all be thrown be arranged a lever, properly labeled, and when a person at the 
to elear position by the despateher, thus allowing the serviee to station wishes to board a ear he pulls the proper lever, and thus 
be resumed. This signal system, in eonneetion with the tele- lights the proper lamps, when he sees a ear approaching. 
phone lines, will enable the eompany to operate its ears with 
the highest degree of safety and also with maximum eeonomy 
and effieieney. The bloek signals at the Southern Paeifie eross
ing on the Long Beaeh line, and illustrated in Fig. I I in the 
last issue, were installed by the Southern Paeifie Company, and 
are of the Taylor type. 

DESTINATION SIGNS 

On portions of the eompany's systems, sueh as tf1e Long 
Beaeh line and the Pasadena Short Line, ears of different 
routes are operated, and at night a passenger who wishes to 
signal a ear has no means of knowing whieh one is his, so he 
has to signal every ear that approaehes until he gets the right 
one. Illuminated signs have been suggested as a remedy for 
the diffieulty, but the expense of equipping all the ears with 
these signs and of keeping them lighted would, not be a small 
one. It is doubtful also if the signs eould be distinguished on 
aeeount of the brilliant are headlights whieh are used on the 
ears. The plan that has been adopted is to install at eaeh 

FIG. 5.-SCENE ON MT. LOWE DIVISION, SHOWING CIRCULAR 
TRESTLE ABOVE 

station where ears of two or more lines pass, a stop signal of 
speeial eonstruetion. This signal will be provided with dif
ferent-eolored lights, as many as four eolors being praetiea l. 
Each colored light wi ll indieate a <::e rta in line of ears: and th~ 

FIG. 6.-LONG BRIDGE ON CABLE INCLINE BETWEEN RUBIO 
CANYON AND ECHO MOUNTAIN, SHOWING CAR 

WITH INCLINED SEATS 

If the ear is the right one the rnotorrn.an stops, and if not it 
passes by without losing any time. These levers will be held 
in normal position by springs, and as the small boy is apt to 
meddle with them, the sprin gs will be strong enough to prevent 
ehildren from operating them. 

Signals will be arranged on a wooden pole beside the traek. 
There will be ( for a three-route line) three eolored ineandes
eent lamp signals, side by side, at the top of the pole, and 
below that three semaphore arms of corresponding eolors ar
ranged one below the other. \Vhen a passenger pull s the proper 
lever at the base of the pole, the eorresponding semaphore arm 
eomes to a horizontal posi tion and the lamp of the same eolor 
is lighted. The lever is held in that position until the motor
man acknowledges that he has seen it by blowing his air 
whistle. The system will be simi lar to the one in use on the 
Seattle-Taeoma Interurban Railway. 

As the signals must neeessari ly be placed where any one ean 
operate them, the publie will be warned that any malieious in 
terferenee ,vith them will result in their removal, and it is be
lieved, wi th proper preeautions in the instruction s for oper
ating the first one, the people \vill soon he educated to regard 
them as they do the government mail boxes. 
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F l G. 7. - TROLLEY CAR ON ALPINE DI\' lSI<JN , CIRC U LAR 
TRESTLE A DUVE 

TERMIN A L STATIU N B U ILDJ N <; 

On the southeast corn er of Sixth and i\ Iain Street s, Los 
,-\ngelcs. the Pacific Electri c Railway Company is erecting a 

FlG. 8.- DASE OF CA BLE INCLI N E RAIL \VAY 

combined terminal station and office building. This structure 
will be nine stories high on Main Street, and ten stories on 
Los A ngeles Street, which runs parallel with Main. The build
ing extends 285 ft. on Sixth Street, and has a frontage on Main 
S tree t of 2rr ft. Nearly all of the first story of the building, 
which has a clea r height of over 25 ft., will be given up to 
station purposes, se rving as a union depot for all the interurbai1 
lines of the Pacific Electric and Los Angeles Interurban Rail
way Compani es. These lines now start in front of a temporary 
station across the street from the new building. In the- new 
quarters there will be a train house, 80 ft. x 285 ft., in which 
there will be two tracks running practically the entire length 
of the building, connecting with the 1\1 ain Street tracks by 
Y's. For the accommodation of the public there will be a 

FIG. 9.-BIRD'S-EYE VIEW OF PART OF ALPINE DIVISION 

general ,vaiting room, 80 ft. x 100 ft.; a ladies' wa~ting room, 
40 ft. x 60 ft., both provided with all modern conveniences; a 
dining room., 80 ft. x roo ft., with lunch counters adjoining, 
and three store rooms, each 24 ft. x 80 ft., which will be leased 
to merchants. There will also be provided the necessary ticket 
offices, newsstands, check rooms, information bureau, etc., as 
well as the chief clespatcher's office, from whi:h all car move
ments w ill be governed. A mple space in the train house will 
be provided for keeping extra cars in constant readiness for 
emergencies and for occasions such as trolley parties, etc. 

The building will be entirely fireproof, the construction con
sisting of a steel structural framework, with concrete for 
fourn;lations, basement wall-s, floors, etc. A reddish buff brick 
with terra-cotta trimmings will be used for the exterior walls, 
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the general design being plain and simple, with a dignified and 
substantial appearance. Fig. 4 is a view of the stru ctu re 

\ 

public. As th e company handles no freight, each of .these 
stations will practica lly consist of a waiting room and ticket 

FIG. 10. - TYPICAL CURVES ON MT. LOWE LINE 

taken in December, and hence is somewhat 
incomplete, but is presented as showing the 
steel framework. The eighth and ninth floors 
of the building will be devoted entirely to the 
quarters of the Jonathan Club, one of the fea
tures of the eighth floor being a roof garden, 
covering an area of approximately 10,000 sq. 
ft., between the two light wells. On the 
seventh floor will be located the offices of the 
railway .companies and various other corpora
tions in which Henry E. Huntington is inter
ested. Parts of the sixth floor and all of the 
fifth , fourth, third and second floors ,viii be 
fitt ed up in th e most modern manner and rented 
as offices. The interior fini sh will be made as 
nearly fireproof as possibl e. The building will 
he lighted throughout by electricity, and will be 
heated by low-pressure steam by means of th e 
Paul system. There will be eight electric ele
vators, six on the Main Street side and two 
at the Los Angeles Street entra nce. The build
ing will cost upward of $r ,000.000, and its floor 
a rea is said to he greater than that of any 
oth er building west of Chi cago. 

FIG. 11- TRULLEY CA R PASSING ST. GABRIEL MISSION 

SUBURBAN STATIONS 

At important stations oi1 the interurban lines the company is 
planning to erect depot buildings for the con venience of the 

office. Fig. 2 shows the plan adopted for buildin gs to !Jc 
erec ted at junction points. It consists of a 20- ft. x 30- ft. bu i ]d 
ing, with projecting roof, supported by Mission sty le arches. 
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The extreme dimensions of the roof will be 40 ft. x 50 ft., and 
of the outside wall 34 ft. 6 ins. x 44 ft. The entire structure 
will be built of concrete, and a gravel walk will surround it 

as may be noted in F ig. 6. The cable is operated by an electric 
motor on Echo Mountain, where is also located a sub-station for 
the upper trolley line. 

FIG, 12.-TROLLEY CAR ON CIRCULAR RAI LWAY, MT. L OWE D I VISION 

under the proj ecting roof. In front of the two doors and 
under the ticket window will be concrete walks. A small room, 
9 ft. 6 in s. x 12 ft., will be provided in the tower of the building 
for the use of the assistant despatcher if 
necessary. 

l\lT. LOWE LINE 

The branch of the Pacific E lectric Railway 
which ascends 1\-It. Lowe contains some inter
es ting bits of track construction. The road 
was built about ten years ago by Professor 
T. S. C. Lowe, and the property was acquired 
by the present owners two years ago, when 
the Los Angeles & Pasadena Railway and 
other lines were absorbed. The Mt. Lowe cars 
start from Los A ngeles and pass through Pasa
dena to Altadena, where they enter upon a 
private right of way, and ascend the foot hills 
on grades as high as 8 per cent to Rubi o Can
yon. This line, between Altadena and Rubi o, 
has recently been changed to broad gage and 
improvements made in the alignment. The 
large double-truck cars on this portion of the 
line have recently been equipped with \ \Test
inghouse magnetic traction brakes, which in
crease materially the safety of operation of 
the cars on the heavy grades. 

Change is made at Echo Mountain to the narrow-gage elec
tric tro lley line, wh ich, in its 4 miles of length, ascends to an 
elevation of 5000 ft., the terminus being A lpine T avern, a 

At Rubio Canyon change is made to an in
clined cable railway, which carries the pas
sengers to the top of Echo Mountain, at an 

FIG. 13.- TYPICAL SCENE AT L ONG BEACH O N THE PACIFIC 

elevation of 3500 ft. A view of this road is shown in F igs. 
6 and 8. This cable track has a horizontal length of 2 2 5 0 

ft., and a slope of 2581 ft., giving a vertical ri se of 1265 ft. , with 
grades varying from 48 per cent to as high as 60 per cent. A t 
one point there is a bridge 200 ft. long, the ends of which have 
a difference in elevation of 120 ft. The cars have inclined seats, 

picturesque structure built in the Swiss style. This electric line 
is constructed on a uniform grade of 7¼ per cent, with many 
curves and loops. W ith the exception of the track at the Echo 
Mountain end the longest piece of tangent track on the whole 
line is but 227 ft. long. The sharpest curve has a radius of 
60.1 ft ., with 264 <legs. 39 m., and forms one end of a loop. A 

-
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number of views of this line are presented in Figs. 5 to IO, while 
Figs. 5 and 12 show unique features on the line, consisting of 
a circular bridge. This bridge is built on a radius of 60.1 ft., 
and is 252,½ ft. long, the curve having 246 <legs. 38 m. 

PACIFIC LINES 

Fig. 11, which is of a 49-ft. trolley car on the electric line 
passing San Gabriel Mission, is typical of the change that has 

FIG. 14.-SALT LAKE STATION AT LONG BEACH 

been wrought by the electric railway in Southern California, 
and fairly represents the old and the new. The San Gabri el 
Mission was founded in 1777 by Franciscan Fathers, is one 
of the most interesting points in Southern California, and is 
visited by many tourists yearly. 

Fig. 12 is a typical scene at Long Beach, on the Pacific 
Electric Railway Company's system. This is one of the most 
popular resorts in the vicinity of Lo,s Angeles, and the pleasure 
traffic to this resort is a source of considerable profit to the 
company. Fig. 13 is a view taken from the pleasure wharf at 
Long Beach, showing one of the standard cars. 

NEW K-28 CONTROLLER FOR THE ST. LOUIS TRANSIT 
COMPANY 

In the STREET RAILWAY JouRNAL of Feb. 6, 1903, a descrip
tion was given of the new Westinghouse No. 95 motors, de
signed specially for the St. Louis Transit Company's 450 new 
cars. In connection with these motors a new type of controller, 
also including some improvements specified by the St. Louis 
Transit Company, is being used. This-controller is known as 
the K-28 controller of the General Electric Company, and is 
a modification of that company's former four-motor controllers. 

In this new controller insulating rings are placed between the 
contact fingers of the reverse drum. These insulating rings are 
the' same molded insulation used elsewhere in the type-K con
trollers. The object of these rings is, of course, to do away as 
far as possible with flashing across between the contact fingers 
on the reverse drum when the reverse is improperly used by the 
motorman. It has been a frequent source of complaint with 

Street R11,Jour-nal N, Y, 

FIG.2.- CONNECTIONS OF GRID RHEOSTATS FOR USE ON CAR 
EQUIPI'ED WITH FOUR W-95 MOTORS AND K-28 CONTROLLER'3 

four-motor equipments that the reversing cylinders are burned 
out because of their use in the following manner: The motor
man, desiring to make an unusually quick stop, will turn off the 
current and pull the reverse lever, which, on a four-motor 
equipment, will cause the motors to act as generators without 
using the main controller drum. Although terribly hard on the 
motors this would not injure the controller were it not that 
the motorman frequently throws the reverse handle back to 

forward position before the motors have come to a standstill. 
The result is a very severe arc between the contacts on the 
reversing drum, which is likely to injure the controller. 

In this new controller all contacts which carry the full cur
rent to the four motors in multiple are made double width, and 
have two of the standard contact fingers instead of one. The 
adjusting screws for the contact fingers have been done away 
with entirely, as they are believed to be unnecessary if the con
troller is properly put together in the first place, and only add 

FIG 1.-DEVELOPi\IENT AND CONNECTIONS OF K-28 
CONTROLLER 

an unnecessary compli cation. Fig. r shows the development 
of connections of this controller. It will be noticed that a novel 
method of connecting the resistance has been employed on the 
seventh, eighth and ninth points. On these points a part of the 
resistance is used in parallel with another part in such a way 
as to avoid breaking up any one set of resistance into a small 
number of parts, and also to dissipate the heat through a large 
part of the resistance instead of confining it to a short section. 
The resistance of the various parts of the rheostat and also 
the resistance in circuit on the various points are as follows, 
with either the Westinghouse No. 95 motor or the G. E. No. 
54 motor: 

RESISTANCE APPROXIMATE 

Ohms Ohms Ohms 
RI - R 2 = .96 I= 3-99 6 = 1.18 
R 2 - R 3 = .81 2 = 2.80 7 = .83 
R 3 - R 4 = I.OJ 3 = r.77 8 = .53 
R 4 - R 5 = u8 4 = .Sr 9 = .24 

5= .00 IO = .00 
The connections of the grid rheostats are shown in Fig. 2. 

The St. Louis Transit Company is having its own cast-iron re
sistance grids manufactured at a foundry in St. Louis. 
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THE MANX ELECTRIC RAIL WAY 

A mong the many pleasure resorts in Great Britain and its 
immediate neighborhood which attract the summer tourist, it 
would be difficult to find one which is more beautiful or more 
popular th an the I sle ·of Man. Some slight idea of it s popu
larity may be gained from the fact that for the last four years 
between 350,000 and 400,000 vi_sitors from the British ports 
have been landed annually in Douglas and Ramsey from May 
to September of each year. The actual figures taken from the 
TI arbor Commissioners' return s ar e as follows: 

1900 ... ............ ......... ..... . 
1901 .... ........... .............. . 
1902 ............................. . 
1903 .... . · ............ .. .......... . 

Vis:turs 
3_:: 1 ,300 
390,100 
365.500 
391,300 

A very large number of excursioni sts cross over to the island 
from Liverpool, and to meet the demands of these the I sle of 
NI.an Steam Packet Company h as put into service two or three 
magnificent paddle-boats, supplement ed by a second fl eet of 
small er and somewhat in fe rior vessels. 

That th e little island is deservedly an attrac ti ve summer 
reso rt will be readily admitted by anyone who has visited the 
place when holiday making is in full swing. S ide by side with 
scenery which can hold its own with any to be found else
where in the B riti sh I sle~, there a re to be found mode rn recre
ations and amusement s of all desc ription s, while the visitor can 
travel with ease and celer ity to the spots he wi shes to explore, 
by means of the electric railway described in the fo llowi ng 
pages. By this mode rn method of transport a very la rge mun
ber of places of interes t ancl entertainment a re placed within 
easy reach of those who elec t to lodge in Douglas, the chief 
town of the island. T hi s railway has rendered the very greatest 
servic e in making access ible th e most picturesque par ts of 
the littl e island, and it contriv es to do thi s without in any way 
spoiling the beauty of the count ry t hrough which it run s. Hall 
Caine, the well-known noveli st, in a letter to the genera l man
ager of the railway, has expressed him self as fo llows: "So 
far as I can see the charm is in no way di sturbed. Your safe 
and commodiou s cars which tra ve rse a piece of coast and 
mountain scenery that suggests the great ne,v road from Sor
rento to A malfi ( and in parts is on ly second to it in beauty) are, 
in my view, g reat contributors to the education and happiness 
of the hundreds and thousands \\'hn make the Isle of l\fan their 
annual resort." 

T hi s interesting and picturesL1ue ra ilway had its beginnings 
at a time when elec tri c tract ion. as far as the United K ingdom 
was concerned, was quite a no\'elty. The formal opening took 
pl ace in July, 1894, when the line from Douglas to Laxey was 
compl etely fini shed, hut cars had been running during the pre
vious yea r . as far as Groudle. Exc luding the Brighton Beach 
and Ryde Pier lines, the only electric tramways open for traffic 
at that time, which could claim precedence over the I sle of 
Man Tranrn·ay (as it was origina lly called) were: Giant's 
Causeway, in Ireland, opened March, 1883; Blackpool Corpora
tion, opened October. 1884 : Bessbrook & Newry, opened 
October, 1895; Birmingham & Bournebrook, opened August, 
1890. Thus this railway may just ly pride itself upon being one 
of the earliest pioneers of the enormous devel9pment which has 
taken place in elect ric tramways and railways. 

T he history of the line may be briefly epitomised as follows: 
In 1893 cars \\'ere running as far as Groudle, the complete route 
through to Laxey being finished in the following year. At that 
t ime there were two main stations, one at Portevada, Douglas, 
and the other at Laxey, with a battery sub-station at Grudle. 
In 1895 a line was built running from Laxey up to the summit 
of Snaefill ]\fountain; this line was originally operated by a 
separate company, but was eventually purchased by the Isle of 
Man Tramway Company. Power for this line was supplied by 

a power station situated approximately half way up to the 
summit, assisted by a battery sub-station at Laxey. In 1897-
1898 the present extension of the line to Ramsey was carried 
out, with a new generating station at Ballaglass, and some fresh 
plant at Laxey, to supply the additional power required. In 
1898 there was also erec ted at Laxey a small water-power plant, 
utilizing the fall of water in the River Laxey. 

In 1901 Dumbell's Bank failed, and brought with it the 
failure of the tramway undertaking 111 which it was heavily 
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FIG. 1.- J\L\l' OF ISLE OF J\Ii\N, SH OWING ELECTRIC RAILWAY 

interested. T he whole concern thereupon went into the hands 
of a receiver, and the portion outside the town of Douglas, 
,vhi ch was elect rically equipped, was taken over by the present 
company, the horse line ancl cable road within the town of 
Douglas being purchased by the corporation. The new com
pany which took over the electrical undertaking carefully in
ves tigated the condition of it, and after having several reports 
presented to it by various elct ri cal experts, de~ idecl on the 
scheme worked ou t for th em by its enginee rs, Messrs. Kincaid, 
\ Valier, Manville and Dawson, which has now been carried out. 
T he mai n idea was to centralize, as far as possible, the various 
scattered pmver stations under one roof at Laxey, which is near 
the center of the whole system, and which, from all points of 
v iew, both as regards the fac ility of bringing coal to the power 
stations and the water supply, is the most suitable site. 

T he undertaking, as shown above, having grown to its 
present size from very small beginnings, was naturally a some
what patched up affa ir, with the consequence that the working 
was not at all economica l, the number of separate stations being 
a g reat disadvantage. The whole railway needed thoroughly 
remodeling. and a careful investigation of the condition of 
affa irs soon showed that very littl e could be done by any further 
patchwork. New plant was obviously required, and this it was 
eventua lly decided to obtain, dispensing with such of the old 
plant that was thus superseded, but retaining those portions 
which could usefully he worked into the centralizing scheme. 
Not only was much of the old plant out of elate and wasteful, 
but the total amount of power required at times of heaviest load 
was so great that the plant was dangerously overloaded. The 
whole of the additions and alterations made by the new com
pany are given in full elsewhere. 

The Manx Railway possesses many points of interest, not 
only from an engineering point of view bui: from the picturesque 
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and interes ting nature of the route. It has formed a consider
able addi tional a ttraction to Douglas in the eyes of the traveling 
public, and has done much to enhance the success of that popu
lar holiday resort. 

Q uite apar t from the electrical equipment the construction 
of the line was an engineering achievement of no small merit, 
and very serious difficulties were encountered, and innumerable 
obstacles had to be over come. F or a considerable portion of the 
distance between Douglas and L axey, the line runs along the 
sea coast, and it was necessary fo r the track to be cut out of 
hard slate rock, along the face of the cli ffs overhanging the 
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crosses the Douglas and Laxey main road. This is the highest 
point in the line, being some 330 ft. above sea level. For some 
distance the line runs alongside the high hoad, but never leaves 
its own specially constructed right of way; there is a run down 
to Garwick Glen, a steady rise to Ballabeg, and then another 
run down to Laxey. 

The total length of the line from Douglas to Laxey is ex
actly 7 miles, double track throughout, the gage adopted being 
3 ft . 

The whole of the electrical equipment for this preliminary 
portion of the undertaking was carried out by Messrs. Mather & 
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FIGS. 3 AND 4.-300-KW HIGH-TENSION GENERATOR SET AT LAXEY 

sea. The work of construction was rendered especially arduous 
by the fact that it was necessary to construct a carriage and 
footway along the line until it meets the North Road. 

The route is by no means an easy one for the cars to negotiate, 
as the grades are continuous and often severe. Between Derby 
Castle and Onchan Head the line climbs steadily upward fo r 
200 ft., the average grade being a little over 4 per cent. The 
line operates over its ow'n right of way, and several bridges 
were built. 

The original Douglas and Laxey line, whi ch was opened in 
1894, starts from Portevado, at the end of the Douglas prome
nade, and rises by a 4 per cent grade to Lagbir raph, which is 
nearly 260 ft. above sea level. From this point the line goes 
inland to Groudle Glen, in the course of which it descends 
about 130 ft. It passes the Groudle Hotel and the entrance to 
the Glen, and crosses a stream by means of a bridge ,a ft. high, 
climbing an average grade of 3¾ per cent to the point where it 

P latt, to the design of Dr. Edward H opkinson, who acted as 
consulting engineer to the company. There were two power 
stations, one at Portevada, Douglas at one extremity of the 
line, ,and one at L axey at the other end. The Douglas power 
station was furni shed with three Lanc·ashire boilers, 20 ft. 
long and 6 ft. in diameter , working at a pressure of 120 lbs. to 
the square inch. The engines were three in number, of the 
cross-compound vertical type, indicating So hp each, condensing. 
T he generators consisted of two Manchester-type machines 
and one Math er-Platt type, driven by link belts with jockey 
pulleys. The output of each machine was 100 amps. at 500 

volts. The station at Laxey was very similar to that at Douglas, 
except that there were only two ~nstead of three generating 
sets, and the engines were run non-conden_sing. 

One of the distinguishing features of the origmal line was the 
use that was made of accumulators, which were situated in a 
separate station at Groudle, some 2¼ miles from Douglas, 
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This station contained 256 chloride-type cells. In ordinary 
operation the battery was connected in parallel with the two 
generating stations on the line, charging and discharging ac
cording to the state of traffic. A motor generator in the 
accumulator station assisted in the charging process. 

In the early days of this railway the storage battery was 
found particularly useful during the winter months, when very 
few cars were running, and those at long intervals. The line, 
as has been remarked before, was intended essentially for 
pleasure traffic during the summer months, but the Manx 
authorities would not a llow the company to shut down entirely 
during the winter, and compelled it to run at least two cars 
each way every clay of the year. The expense of keeping a 
steam generating station in operation for this minimum service 
would be excessive, so the accumulator station was insta lled to 
obviate this. 

A t present, although the schedule is not nearly so frequent 
during the out-of-season months, a very sati sfactory regular 
service is maintained between Douglas and Ramsey, while 
special late ca rs a re frequently put on to suit the conven ience 
of passenge rs on the occasion of la rge social or other gatherings 
a t places served by the line. These spec ial arrangements are a 
very great credit to the energy and enterpri se of the present 
manager , Harold Brown. 

The Snaefell Railway being a pleasure line, pure and si mple, 
only runs during the season, and is shut clown altogether for the 
rest of the year. 

The original I sle of Man Tramway Company was, as a lready 
stated, not financially successful. and went into liquidation, and 

track is 3-ft. gage and is double throughout. Fig. 1 shows a 
map of the island, giving the route taken by the railway. 

The Douglas and Laxey section was constructed in 1893 and 

FIG. 5.- ALTERNATOR AND EXCITER 

189.+, is 7 miles long, and was laid with 56-lb. T -rails . The 
section from Laxey to Ramsey was constructed during 1897 
and 1898, and is laid with 623/2-lb. T -rails. In both cases creo

.-

soted ties, spaced 3 ft. apart 
on the average, were used. 

The rails on the Douglas 
and Laxey section were origi
nally bonded with flat copper
strip bonds, but in 1900 one
half the track, and all the 
cross bonding, was done 
agai n with Columbia bonds, 
leaving the old bonds in posi 
tion; the Columbia bond is 
used throughout on the more 
recent section of the line. 

The line was equipped with 
No. o B. & S. trolley wi re, 
fl exibly suspended from steel 
bracket poles. The usual 
double insulation was em
ployed throughout except for 
about half a mile, which, be
ing exposed to the action of 
the sea water, was provided 
with quadruple insulat ion. 

FIG. 6 - HIGI-I -TENSION GENE RATI NG SETS i\T LAXEY POWER STJ\TIO N 

An underground cable was 
laid from Douglas power sta
tion to Ramsey and looped 
into the various power sta
tions enroute. An add itional 
feeder cable, 2Yz miles long. 

was eventually purchased by the Manx E lectric Railway Com
pany, Ltd. , which now owns and operates the lines. At the 
time of purchase the state of affairs was as follows: 

The lines elec trically equipped consisted of those running 
from Douglas to Ramsey, via L axey, and the Snaefell Mountain 
line, which has a junction with the former line at L axey. There 
is no physical connection betw~en the Snaefell line and the 
Douglas and Ramsey line, this being quite out of the question 
on account of the difference in gage ( one being 4 ft and the 
other 3 ft.), if for no other reason. The length of the main 
route from Douglas to Ramsey is 17 miles, 7 furlongs; the 

was laid from the Ballaglass power station toward Ramsey, to 
maintain the pressure at the end of the line. T he whole of the 
feeder cable was 37-14, lead sheathed and armored (Callender's 
make), and laid direc tly in the ground between the two tracks. 
T here was an underground telephone and pi lot cable laid be
tween Laxey and Ramsey. 

Feeder pi lla rs connecting the feeders to the overhead wires 
were fixed about every half-mile along the route. 

The Douglas power station is situated at Portevada, about 
280 yds. from the Douglas terminus. The boiler house is a 
stone building, 49 ft. 6 ins. x 42 ft.; the roof is of corrugated 
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iron, and one side of the building is closed with wood to allow 
for extension. T he original plant consisted of three Lancashire 
boi lers, built by Galloways, each boiler measuring 20 ft. long 
and 6 ft. in diameter; space was provided for one additional 
boiler. There was a Mather & P latt jet condenser, capable of 
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F IG . 7.-ROTARY CONVERTER 

condensing the steam from all four engines in the engine house, 
and there was also an underground tank holding 33,500 gals. 
adj oining the boiler house, from which the feed and circulating 
wate r was drawn; this tank was fed by two independent 
streams. The stack was of iron on a concrete base, 12 ft. sq. 
and 7 ft. high. The sh aft was 60 ft. hi gh and 5 fr in diameter. 

T he engine room is also of stone, with a boarded roof, cov
ered with corrugated iron . The bu ilding contained three Ga l
loway vertical compound engines, indicating 90 hp, at 150 r. p. 
111. and 120 lbs. steam pressure. The high-pressure and low
pressure cylimlers measured Io in s. and 20 ins. in diameter, re
spectively, with a stroke of r8 ins.; the fl y-wheel measured 

FIG. 8. - D.\LLAGLASS SUB-STATIO N 

<1 ft. 111 diameter. The generators, of th e shunt-woun<l type, 
were supplied by l\ lessr s. Mather & Platt, and had an output of 
100 amps. at 500 volts, when driven at the Sf,t'ed of 700 r. p. m. 

The traction switchboard consisted of five panels, one for 
each generator, one fo r the circuit and test purposes, and one 
spare. 

The electric lighting plant consisted of one Belli s high-speed 
engine of 75 hp, direct coupled to a 50-kw Mather & Platt alter
nator, having an output of 50 amps. at 1000 volts, at 415 r.p.m. 
There was also a motor alternator giving 30 amps. at 1000 
volts, the motor being suppli ed with current at 500 volts from 
the traction sets. These machines had their own separate high
tension switchboard, with the necessary switches and instru
ments for running either of the two, on two main circuits. 

The main steam pipes were of cast-iron, duplicate lines 
being supplied for each engine. Arrangements were made 
whereby the engines could work either condensing or non
condensing, as desired. 

The Groudle battery sub-station, situated about 2 miles from 
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Douglas, was a wooden 
building, 61 ft. long, 17 
ft. wide and 9 ft. high 
to the eaves. The bat
tery consisted of 256 
cells of the chloride 
R-type, with a capacity 
of 140 amps. for 4¼ 
hours. The building 
also contained a booster 
of 12-kw capacity for 
charging purposes. 

Th e Laxey power 
station, 7 miles from 
Douglas, is also a stone 
building with a corru-
gated iron roof. The 

steam ra1s111g plant consisted of two Lancashire boilers, similar 
to those at Douglas, and one Galloway boiler, 20 ft. x 6¼ ft., 
which was installed at a later date. A feed-water heater, using 
exhaust steam, is fixed adjoining the boiler house, and a con
crete tank, I 5ft. long, 7 ft. wide and 4 ft. deep, supplied the 
feed water. T he stack was similar to that at Douglas. 

The engine room plant consisted of two Galloway engines 
belted to two Mather & Platt 50-kw generators, identical with 
those installed at Douglas. This formed the original equip
ment, whi ch in 1898 was supplemented by a Robb Armstrong 
(Canadian ) tandem compound horizontal engine, direct coupled 
to an E. C. C. multipolar generator , giving an output of 240 

FIG. 9.- BALLAGLASS SUB-STATION 

amps. at 500 volts, at 175 r. p. m. This engine i:,dicates 180 hp 
when suppli ed with steam at 120 lbs per square inch, and 
running at 175 r. p. m. The cylinders measure 13 ins. and 
20 ins., by 20-in. stroke, and the fly-wheel is 7 ft. in diameter. 

T his station also conta ined a 12-kw booster for charging the 
Snaefell battery and for raising the pressure on the different 
feeder cables. 

The switchboard contains seven slate panels, each measuring 
7 ft. x 2 ft. Three of these were provided for controlling the 
current from the three generators; two were for distributing 
the current on the various circuits, and for testing purposes, 
and the remaining two were for controlling the water-power 
plant at Laxey, which is described later on. 

Duplicate lines of steam pipes were provided for each 
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engine, as a t Douglas, the pipe being of cast-iron. The pipes 
fo r the feed pump and inj ector, a lso in duplicate, were of cast-
1ron. 

There was a lso· erected at Laxey in 189~ a water-power plant 

FI G, 11.- L AXE Y SW ITC H BOA RD 

which utili zes the fa ll of water in the Laxey Ri ver. T he power 
house is situated on the banks of L axey River, about 430 yds. 
below the steam-driven station. T he building is of stone, and 
contains two Vi ctor turbines, of the hori zontal type, in one 
fl ume case, with shafts di rect coupled. T hese turbines develop 
some 140 hp at 720 r. p. m. 

T he electrical generating plant consists of a combined 
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FIG. H .- SECTION THROUGH ALT.t:RNATOR PANEL AT L A X EY 

bipolar dynamo and booster. the generator having an output of 
160 amps. at 520 volts, and the booster 160 amps. at 100 volts to 
2 00 volts. This combined machine is coupled direct to the 
turbin es. 

Two Lundell ¼-hp motors are used for opening and closing 
the gates, and are operated from the Laxey engine house. T he 
weir across Laxey River is 42 ft. long and 4 ft. 6 ins. high. 

A t one end are two masonry arches, 5 ft. wide and 9 ft. high, 
each fitted with a sluice gate with the necessary raising and 
lowering gear. The head race is constructed of masonry and 
concrete, and consists of 812 ft. of trench, 5 ft. wide, followed 
by 481 ft . of trench, 3 ft. 6 ins. wide, the depth being 4 ft. 
6 ins. T he head box is built of masonry, 8 ft. x l 1 ft. x 7 ft. 
9 ins. deep, from which the water is conveyed to th e turbines 
by means of 820 ft. of steel piping, 3 ft. in di ameter. The tail
race is 624 ft. in length, IO ft . wide and 13 ft. 3 ins. below the 
turbine house floor. 

The Ballaglass power station is situated 12_½ miles from 
Douglas, and is a stone building like the other stations. In 
the boiler house there are two Galloway boilers, which measure 
26 ft . x 6 ft. 6 ins. The condensing plant consists of two Led
ward ej ec tor condensers, with two centrifugal circulating 
pumps, direct coupled to a 10-hp E. C. C. electric motor of the 
enclosed type. T he chimney, as in the case of the Douglas and 
L axey power stations, is of iron, measuring 60 ft. in height 
and 5 ft . in diameter. 

In the same building there is an accumulator room containing 
a battery of 260 chloride cell s, having a capacity of 140 amps. 
for 6 hours, or 70 amps. fo r 12 hours. There is a coal store, 
56 ft. x 31 ft. x 17 ft. high, adjoining th e boiler house. 

T he eng ine room contains two Robb A rmstrong horizontal 
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FIG. 12.- BALLAGLASS SWITCHBOARD 

tandem compound engines, direct coupled to Mather-Platt 
multipolar generators. Both sets a re precisely similar to the 
direct coupled set at Laxey. T here is also a booster, consisting 
of one 500-volt motor, one 150-volt shunt generator for charg
ing the accumul ators, and one 150-volt seri es generator for 
raising the pressure on the additi onal feede r mentioned above. 

T he switchboa rd contains seven _slate panels, each 7 ft. high 
and 2 ft. wide. T here are two panels fo r the two generators, 
one fo r operat ing the booster and two for th e accumulators, 
while the remainder a re fo r circuits and testing purposes. 

The rolli ng stock consisted of twenty-two motor cars, twenty
three trai lers, one locomoti ve and twelve freight cars. Thirteen 
of the motor cars were fit ted with two 25-hp motors , supplied 
by Mather & Platt, the other nine cars were equipped with 
four 20-hp E. C. C. motor s each. Of the twenty-three trailer 
cars, eighteen held fo rty-four passengers each, four held fifty
six passengers each, and on~ held eighteen passengers. With 
the exception of the last, which was a closed saloon car, all the 
t railers were open car s. All cars, whether motor or. trailer, 
were of the double-truck• type. The twelve freight cars com
pri sed eight open cars and four closed cars, each of 6 tons 
capacity. Each motor car was supplied with two circuits of 

· fi ve 16-cp lamps, and each of the nine tra ilers with one circuit 
of five lamps. 
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The company possesses five car sheds. No. I accommodates 
nine motor cars and has pits fo r six cars ; No. 2 accommodates 
eight motor ears, No. 3 accommodates six motor cars, No. 4 
accommodates fift een trailer s. There is also a car shed a t Ram
sey, close to the terminus, having accommodation fo r six cars. 

Besides th e supply of electri c power for traction purposes 
the company a lso prov ide a cer tain amount of alternating cur
rent for publi c and pri va te electri c lighting. The requisite 
power is derived from two a ltern ators in the Douglas stati on, 

FIG. 17.-DOUGLAS SUB-STATIO N 

one being steam driven and the other motor dri ven. A t various 
points along the route from Douglas to Ramsey th ere a re ti cket 
offices and waiting rooms, etc. · 

We now come to the railway runnin g from Laxey to the 
summit of the Snaefell Mountain. 

T his line comprises a double line, 4 mil es 5 furl ongs long, 
and,3-ft. 6~in. gage, and was constructed in 1895. It sta r ts from 
Laxey Station, crosses the high road from Douglas to Ramsey, 
and th ence goes up the valley of the L ax ey River to the summit 
of Snaefell. 

T he track is laid with 56-lb. T -ra ils, and a center ra il , which 
is used for braking purposes, we ighs 65 lbs. per yard. T he 
heaviest grade is 8,½ per cent, the majority of the line being 

F I G. 16.- T YP I CAL OVE RH EA D CO N STR UCTIO N 

at th at slope. T he rai ls a re bonded wi th fl at copper strip , 
ri veted to the ra ils. 

T he line is equipped on the overhead system, No. o B. W. G. 
trolley wi res being employed, which are hung from the bracket 
a rm s by means of "~tna" bell insul ators. S teel poles, measur 
in g 6 ins. in di ameter at the base and taperin g to 3 ins. at the 
top, a re employed, T hc;se a re fi xed in concrete foundat ions 
about 6 ft. deep, 

T he summit of Snae fell is connected with the car house at 
Laxey by overhead telephone w ires carried on the t ramway 
poles. 

A37-14 underground feeder cable conn ects the S naefell power 
sta tion with the accumula tor stat ion at L axey, feed ing into th e 
overhead wire through feeder pillars placed eve ry mile along 
the route. A simila r cable joins the accumulator house with 
the Laxey power sta tion, and is looped into the stationmaster 's 
of-fi : e at Laxey, at which poin t a small sw itchboard has been 
erec ted. T hese cables a re o f Ca llender' s make, lead sheathed 
and a rn:ored. 

T he or ig ina l Snaefell po\ve r station , erec ted when the li ne 
was an independent concern, is situated 2 miles 5 furl ongs from 
Laxey. I n the boiler house there were four Lancashire boilers, 
working a t 120 lbs. pressu re, and feed pump and inj ector. T he 
stack, which is iron, is 60 f t. high and 5 ft. in d iameter . A 
temporary coal shed, built of wood, adj oins the boiler house. 

T he engi ne house contain s fi ve hor izonta l compound eng ines, 
built by Messrs. Mat her & P latt , indi cat in g 120 hp each when 

F I G. 15.- HIGH-T ENSION OIL SWI TCH ES IN 'B R I CK CE L LS AT 
LA X EY POWER STATI ON 

working at 120 r . p. m. T he cylinde rs measu red 2 0 ins., and 12 
in s. in diameter by 16-in . stroke. E ach engine dr ives a 60-kw 
Math er & P latt generato r , by means of link leather belts. 

A concrete tank, 29 ½ ft. x 19 ft ., and 7¾ ft. deep, supplies 
the feed water. T he tank is fed by a pumpin g st ation situated 
on the Sulby River. This building, whi ch is of corrugated iron , 
contains one 4-hp vert ical boil er , fitt ed with Galloway's patent 
cross tubes and one double-act ion plunger pump with engine 
attached, made by T anges. T his suppl ies water to the t ank 
th rough a 2-in . iron pipe. T he feed water is supplied to the 
boiler by a donkey pump attached to the side. 

T he ca r house is situated near the Laxey terminus, and has 
accommodation for six ca rs in two rows. Pit s a re prov ided for 
six cars. 

T he accumulator house was situated about 176 yds. up th e 
li ne fro111 the ea r house, and is a wooden bi1ilding ,ontaining 
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250 chloride cells. The capacity of the battery was 140 amps. 
for 4 hours. 

T he rolling stock consi sted of six closed motor cars, built by 
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F l G. 18.- PLAN AND E N D ELEVATIUN OF CONDENSER PUMPS 

G. F. l\lilncs & Company, each car bei ng capable of seating 
forty -six persm~s. The motor equipment consisted of fo ur 
25-hp motors per car, the Hopkins current-collecting gea r is 
used in•stead of the ordinary tro lley. 

There is a station at the summit of Snaefell , 
built of wood, and compri sing waiting room, 
stationmaster's office and lavatories. 

As mentioned above, the chief work of the 
new company on taking over the tramway 
±rom the liquidator has consisted in centraliz
ing the power supply and dispensing with some 
of the num erous sepa rate generating stat ions 
whi ch were in existence at that time. New 
ro lling stock has also been suppli ed, and the 
whole of the line has been generally over
hauled and brought up to elate. 

Douglas Sub-station.-One 150-kw rotary, with static trans
formers in the old power house. 

Snaefell Sub-station.-One 150-kw rotary converter. The 
Ballaglass station has also been increased by the presence of 
two similar rotaries and a new high-tension switchboard. 

These additions have enabled a considerable portion of the 
old, and in some cases obsolete, plant to be dispensed with. 
Thus at Laxey the original Galloway and Mather & Platt sets 
have been removed to make room for the new high-tension 
plant. The battery-charging booster for the Snaefell sub
station has also been taken out, since the abolition of the latter 
rendered its retention unnecessa ry. The space it occupied is 
now taken up by the rotary converter. The Douglas steam 
plant is now no longer used, but has not yet been disposed of. 
The original plant at Ballaglass remains unaltered. 

As rega rds the rolling stock, thirteen of the old motor cars 
have been, or are being, provided with new four-motor equip
ments and Christensen air brakes, and nine other cars are also 
being supplied with four-motor equipments. 

The Manx Electric Railway Company, since taking over the 
undertaking, has added four motors, four trailers, two light 
parcel vans (trailers) and one motor cattle car truck. 

NEW PLANT AND EXTENSIONS 

T he chief additions to the generating plant have been made at 
the Laxey power station, where there have recently been in
stalled two boilers, two direct coupled high-tension generating 
sets, two feed pumps, a surface condensing plant, one rotary 
converter, with two transformers for reducing the pressure, 
and the requisite switch gear for the new plant. Fig 2 shows 
the general a rrangement of the present power sta tion. 

The boilers are of the Climax type, supplied by B. R. Row
land & Company, this style of boiler being chosen chiefly on 
account of the small amount of floor space available, and the 
very simple design of the flu es and cr.imney required for them. 
It was necessary to raise the roof of the boiler house in order 
to accommodate them, but this was a simpler matter than ex
tending in any other direction. T he boilers have a rated capa
city of evaporating 12,000 lbs. of water per hour from and at 

T he new generating plant, deta ils of which 
a re given elsewhere, consists of two 300-kw 
direct coupled sets for t he existing stat ion at 
Laxey, the steam being suppli ed by two Climax 
boilers. Two direct-acting feed pumps and a 
surface condensing plant have also been added. 
Some of the old plant will, for the present , 
at least, be retained, i. e., the Robb Armstrong 
and E . C. C. engi ne and generator and the 
three L ancashire boilers. The turbine-driven 
plant a t L axey will also be ;·etained. T here 
has also been installed at Laxey one 150-kw 

FIG. 19.-MOTOR CAR FOR MANX ELECTRIC RAILWAY 

rotary converter, two static transformer s and a new high-ten
sion switchboard. 

The sub-stations have been equipped as follows: 
Groudle Sub-station.-Two 150-kw rotary converters, with 

static transformers and additions to the existing battery of 
accumulators at this station. 

212 degs. F. in temperature. The heating surface of each is 
3010 sq. ft., with 76 sq. ft. of grate area. The steam generators 
are of the water-tube type, each containing 420 tubes, 2¼ ins. 
in diameter and 11 B. W. G. thick. About 500 sq. ft. of the 
heating surface of each boiler represents superheating. There 
is no economizer, but a coil of tubing is placed in the path of the ' 
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gases, directly over the tubes, and the boiler feed passes through 
this coil. The waste gases pass directly into a mild steel 
stack ( each boiler has ;ts own stack), 44 ins. in diameter 
and 75 ft. high. These stacks are made up in three sections, 

1----r·•¼--- --- ta·•,¼,-----
_ _1__ ______ __ i_35)Jo/1H----------

FI G. 20.- LONGITU DINAL SECTI O N OF MOT O R 

each 25 ft. long, the bottom section being constructed of plate 
¼ in. thick, the center section 3-16 in. thick, and the top section 
,1/s in. thick. The stack is stayed by steel wire guy ropes . 

Each boiler consists of one central shell, bored to receive the 
tubes, which are so form ed that both ends are expanded into 
the shell. Inside the shell there are a series of baffle plates, 
arranged to separate the water from the steam. On th e top of 

dead plate to the to1J of the lower course with 1-in. air space . 
T he upper course is 2-16 in. thick in eight sections each, with 
2-in . fl ange all around, lined with fire-clay slabs 3 in s. thi ck. 
There are cleaning door s in each course. 

The main steam pipe, 6 ins. diameter, is secu;-ecl to the shell 

;r 
1)11-,, 

~1 
, 

.S/rcd R u.Uw,111,J'. ,.,,.., ,f 

FIG. 21.-CROSS SE CTIO N OF R AILWA Y MOTOR 

by a flang e with a special casting to rece ive two safety valves. 
Th ere are two 3,½-in. spring safety valves, H opkinson make, 
designed to blow off at 165 lbs. L ight iron gangways with hand 
rails encircle the boilers, so as to provide access to cleaning 
doors, etc. The diameter of the out side furn ace casing is 12 ft. , 
and that of the upper casing I I ft. 6 in s. The height of the 
boiler to the top of the canopy is 23 ft. 1 in. 

the upper row of tubes there is a feed-water 
coil, one encl connected to th e water in the 
inner shell, and th e other end connected to 
feed pumps. The whole rests on a cast
iron foundation plate , and is surrounded by 
a wrought-iron casing or jacket , lined 
throughout with patent fire -clay slabs, ex
cept the furnace , which is lined with fire

Curves taken on Cnr Xo. 21 on :/ ·;/01 (Loadct1 )8 Passengers. 

brick. 
The central shell is 11 -16 ins. thick, 42 

ins. diameter and 2 ft. 9 ins·. high, composed 
of Sieme'11s-Martin steel, welding quality, 
60,000 lbs. tensile strength. The vertical 
seams of shell are welded, and the circum
ferential seams single riveted with ¼-in. 
rivets. The wrought-iron bearer for the 
grate bars is fastened with ¼-in. tap bolts. 
The central shell is securely fastened to the 
cast-iron base plate by four cast-iron sec
tions around the bottom. 

The heads in the central shell are ¾ in. 
thick, and of the same quality steel as the 
shell, pressed to radii equal to their re
spective diameters and single-riveted with 
¼-in. rivets. There are four baffle or 
seP.arating plates of ¼-in. steel. The cen
tral shell has one manhole, II ins. x 15 ins., 
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T he new genera ting sets, two in number, consist of high
speed engines direct coupl ed to high-tension alternators; they 
take the place of the Galloway sets origina lly installed. Figs. 
3 and 4 sh ow one of these se ts. 

T he engines, suppli ed by Belli s & Morcom, are of the triple
expansion, vert ical, high-speed enclosed type, designed to give 
the most economical results when working condensing, but 
capable of giv in g their foll r a ted output when exhaustin g to the 
atmosphere, so that they will still continue to work sati sfac-

hav e no connection with the bases of the engines. The outer 
bearing is self-aligning and self-oiling by means of ring lubri
cators. 

Each alternator is provided with a shunt-wound exciter, 
direct coupled to the shaft, each such machine being capable of 
providing sufficient current for the excitation of both gen
erators simultaneuusly. 

The steam consumption of these sets is guaranteed not to 
exceed the amounts given below when running condensing at 
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FIG. 23.-RECORD OF TEST R U N 

tori ly should the condens in g plan .: fa il. T he cylinders measure 
12 ins., 17 ins. and 26 in s. in diameter by 13-in. stroke, and the 
no rmal speed is 375 r. p. m. , with I 55 lbs. steam pressu re at 
the throttle. The sha ft and the crank pins a re all 5 ins. in 
diameter , and the total length of the bearings is 50 ins. T he 
bearin gs a re of gunmetal. lined with white metal. The fly
wheel is located next to th e generator , and weighs 10,000 lbs. 
T he speed is controlled by a centrifugal governor , which sepa
rates a throttle valve as well as the expansion gear. There is 
a steam separator attached to the engine bed. T he cranks nm 
in a bath of oi l and water. 

T he generators were suppl ied by \ Vitting & Eborall , who 
were the contractors for the electri ca l plant, and are of the 
three-phase revolving_ field type, with iron-clad armatures. The 
rated capacity is 300 kw at 7000 volts and 25 cycles, when nm
ning at 375 r. p. m., built by th e E lectricite et Hydraulique 
Company, of Charleroi, Belgium. A sect ion of these machines, 
giving dimensions, is shown in Fig. 5. The frames stand upon 
J1~av1 sole plates, rn9imted di rectly upon the foundations, and 

375 r. p. m. and r 55 lbs. steam pressure at the throttle, using 
techni cally dry steam : 

Full load, 18.5 lbs. per ehp-hour. 
Three-quarters load, 19.2 lbs. per ehp-hour. 
Half load, 21.0 lbs. per ehp-hour. 
T he full-load capacity of each set is 300 kw, with 20 per cent 

overload for two hours. Fig. 6 shows the two sets erected at 
Laxey. 

T he ro tary converter and static transformer were likewise 
suppli ed by \ Vitting & Eborall. as was al so the switch gear. • 
T he rotary and transformers were made by Kolben & Company, 
of Prague. There are two static tran sformers supplying one 
rota ry: the fo rmer are of the three-phase core type, the rated 
output of each being 75 kw. At present they are air cooled, 
but a rrangements are being made for them· to be oil cooled. 
\Vith the secondary windings on a non-inductive load, the rateq 
efficiency. after a foll-load nm of 6 hours, is as follow~; 

Full load, 97 per centt. 
Three-quarter load, 96.8 per cent, 
Half load, 96 per cent. 
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The rotary is of the three-phase, six-pole type, and runs at 
a speed of 500 r. p. m. Fig. 7 gives overall dimensions. The 
guaranteed efficiency after a 6-hour run at full load is: 

Power factor I Power factor 0.9 

P er cent Per cent 
Full load . . .. .......... . . 
Three-quart er load .............. . 
H alf load ..... .................. . 

94 
92½ 
89½ 

94 
92 
~9 

The rotary can be operated either as a shunt machine or as 
a compound machine. In the form er case hand 
regulation of the fi elds is employed in conjunction 
with the reactance coils which have been provided. 

This rotary is precisely similar in every respect 
to the others distributed among the va rious other 
stations along the line. The machines are designed 
to be started up from the continuous-current side, 
the necessary current being obtained from the bat
tery sub-station at Groudle. 

The field magnet rings are of cast-iron with steel 
pole pieces bolted to the yoke ring, thus enabling 
a pole piece with its windings to be r emoved with
out disturbing the yoke ring. Damping coils are 
provided to prevent hunting. The armatures are 
drum wound, built upon a rigid cast-iron spider 
keyed to the shaft. Figs. 8 and 9 give different 
views of the two machines in stalled at Ballaglass 
station. 

The addition of the above new plant at Laxey 
has necessitated the erection of a new switchboard 
for its proper control and operation. This switch
board is situated above the old low-tension board, 
and is provided with a gallery and flight of stairs 
leading down to the floor of the engine room. The 
gallery is about 8 ft. above the level of the fl oor. 

The board itself consists of panels of white marble. Sta rting 
from the left-hand end the order of arrangement is as fo llows: 
Rotary converter panel ( direct-current side) , ex citer panel, 
synchronizing panel, two alternator panels, one transformer 

\ 
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panel and four feeder panels, two fo r Groudle, one for Snaefell 
and one for Ballaglass. 

The switchboard is mounted in a metal fr ame provided with 
lugs for making connection to earth. 

Each high-tension generator panel conta ins : 
One indi catin g watt meter. 
O ne ammeter. 
O ne volt meter. 
O ne three-phase watt -hour meter 
O ne tripl e-pole, high-tension quick break swit ch, 

The exciting-current panel conta ins: 

O ne direct-current ammeter. 
O ne switch with di scharge resistance and pilot lamp. 
O ne fi eld regulat ing resistance. 
O ne change-over switch, to enable either of the two exciters to 

be used fo r either or both alternator fi elds. 
T h e exciter panels are fitted up w ith ammeter, double-pole 

switch, double-pole fuse and fu ll regula ti ng res istance. The 
synchronizing panel contains two voltmeters, one multiway 
voltmeter switch, and an Everett & Edgecumbe rotary syn
chroni zer. Each of the high-tension feeder panels is provided 

.. 
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with an ammeter, a high-tension triple pole quick-break switch 
and a lightning arres ter. The high -tension transform er panel 
conta ins an indicating ammeter, and one automati c maximum 
current oil -circuit breaker. 

O n the rota ry converter panel (direct-current side) there is 
mounted: 

O ne I. T. E. laminated type circuit breaker. 
O ne ammeter. 
O ne parall eling voltmeter with zero in center of scale. 
Two single-pole, quick break switches, kicking coil and light-

ning arrester. 
O ne startin g rh eost at . 
O ne equalizing switch. 
For the fi eld circuit there is an ammeter with the zero in 

the center of scale, a field r egulating switch and field r es istance. 
There is a lso a switch fo r changing over between shunt and 
compound running. 

F ig. ro shows diagramm ati cally the connections of the 
switchboard in th e Laxey gener ating station. Fig. II shows a 
fr ont view of the board. 

T he same type of switchboa rd has been used in th e sub
stations as in the main power house. T he only practi cal di f
ferences lies in the number of panels used, and, of course, no 
generator panels are r equired. 

A t the Ballaglass sub-sta tiqn, where there a re tvvo rota ry con
verter s, two di stinct and sepa rate switchboards a re employed, 
one for each machine, situated on opposite sides of the engine 
room. O ne of the switchboa rds is shown in F ig. 12. T he two 
boards are absolu tely ident ical in every respect. Each consists 
of fo ur panels supported in an iron frame. T he panels a re 
a r ranged in the fo llowing order: 

F ee der panel. 
High-tension transfo rmer panel. 
Synchronizing panel 
Rota ry converter panel. 
Both boa rd s are situated on a level with the flnor , and not 
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over the old low board as in the case both at Laxey and 
Doug las. T he switchboard at Groudle, where there are also 
two rotaries, is not split up as at Ballaglass. The board com
prises four feeder panels, two high-tension transformer panels, 
a synchronizing panel, and two rotary converter panels ( direct 
current). 

Diagrams of this and the remaining sub-station switchboards 
are given in Fig. 13. 

Each of the high-tension lines is controlled by a three-pole 
oil switch, manufactured by the Brit ish Thomson-Houston 
Company. A ll these, together ~ ith the other high-tension ap
paratus, are situated in a special annex, whi ch has been added 
to the engine and dynamo room in order to accommodate them. 
The two transformers and the reactance coi ls are also situated 

considerable expense 111 cable and securing greater freedom 
from breakdown. 

Any panel can be readily isolated, while the remainder of the 
board and the bus-bars are alive. Suitable section switches at 
all necessary points are provided for these purposes. An 
Everett-Edgecumbe rotary synchronizer is supplied in addition 
to the usual phase lamps. Fig. 14 gives a section through one 
of the alternator panels. 

The switch gear at Douglas, Groudle and Ballaglass is in 
every way similar to that at L axey, with the omission of the 
generator switch gear. 

Fig. 15 is a photograph of a portion of the high-tension 
switch gear in the special annex at Laxey. Owing to the small 
space available the view obtained is somewhat fore shortened, 

FIG 2, - <;ROl'DLE GLEN STATIOK 

in the annex. T he high and low-te nsion parts of the boards are 
absoh1tely separated, there bei ng no hi gh-tension apparatus or 
comJuctors either on the back or front of the operating panels. 
A ll the high-tension apparatus is arranged in compartments 
built into the walls of the annex. 

The three-pole oi l switches are worked by levers and links 
from the operating panels. and the voltmeters and ammeters 
are supplied hy step-down t ransfo rmers at low pressure. 

1\ o high -pressure fu~es are proYided; instead the three-pole 
s,vitches are fitted with a circuit-breaking attachment worked 
by mean~ uf the low-tension relay mounted upon the corre
sponcl ing operating panel, and supplied by a small series trans
former. The switch can be a rranged to open at any predeter
mined Yalue of current. and is guaranteed to open a circuit at 
10,000 yo]b on the senrest short circuit that can take place. 

On account of the character of these oi l switches, which are 
also prO\·ided for use in conne2tion with the high-tension side 
of the sub-station transformers, no switch gear has been pro
vided between the secondaries of the transformers and the slip 
rings, which are thu s directly connected. Synchronizing is 
done on the high-tension side in the usual way, thus saving 

but it shows the general idea of isolating each of the high
ten sion three-pole oil switches in sepa rate brick cells. 

F ig. 16 gives a typica l view of the overhead construction. 
Fig. 17 shows the switchboard at Douglas, which, like the 

one at Laxey. is erected over the old low-tension board, and is 
reached by a stairway. 

The arrangement of the high-tension feeders running from 
the Laxey power station to the other stations is as follows: , 
The re are fou r sets of feeders running from the central station, 
one going to S naefell , a distance of 3 miles; one to Ballaglass, 
a di stance of s¼ miles, and one to Grudle (4 miles) , and thence 
to D ouglas, 2 miles further on. The Snaefell and Ballaglass 
feeders each provide an area of . 1086 sq. in. per phase. Be
tween Laxey and Groudle there are two three-core· cables, .04 
sq. in. section, while the two extending from Groudle to Doug
las a re .02 sq. in. sect ion. 

The high-tension three-phase cables, before being laid, were 
subjected to test pressures of 20,000 volts alternating between 
conductors, and 12,000 volts alternating between any conductor 
and the lead sheathing. The low-tension single cables were 
required to stand 2000 volts alternating between the conductors 



If 

MARCH S, IQ04.] STREET RAILWAY JOURNAL. 

and the lead sheathing of earth. The test pressures were ap
plied for a period of 15 minutes, a fter the cables had been 
immersed in water for a period of 24 hours. A fter being laid in 
the ground the cables were tested with 70 per cent of the above 
pressures. 

PIPI NG, VALVES, F EED P U MPS A ND CO N DENSI NG PLANT 

All of the piping, valves, feed pumps a nd condensing plant 
were supplied by Babcock & W ilcox. T he steam pipes are solid 
drawn with mild steel flanges. The pipe fl anges a re constructed 
of wrought-iron, a ttached to the pipes by ri veting ; in th e case 
of the 7-in. and 8-in. diameter pipes the r ivets being driven by 
hydraulic pressure. In the case of the 6-in., 4Yz-in., 2-in. a nd 
r Yz-in. diameter pipes the fl anges a re fixed by fin e sc,rewecl 
threads, the end of the pipe being afterwards expanded in. T he 
copper piping is solid-drawn 15 B. W. G. th ick, with heavy gun
metal fl anges brazed on. T he valves ar e of Glenfield & Ken
nedy 's make, w ith cast-iron bodies a nd gunmeta l working parts. 

T he steam pipes are cove red with the M ica Boiler Covering 
Company's "mica" mats, the va lves a nd fitt ings being covered 
with " mica" cement. . A ll exposed cast-iron pipes are treated 
with one coat of Dr. A ngus Smith 's composition. 

T he feed pumps, two in num her, a re of the W eir standard 
construction, and were supplied by tha t firm . T he cylinder s 
measure 6 ins. a nd 8 ins., by 15-in. stroke, the pump being de
signed to deliver 2000 gals. of water per hour against a boi ler 
pressure of 160 lbs. per square inch . Each pump is fit ted with 
a relief valve and counter. The exhaust from these pumps is 
led through a coil of solid-drawn copper pipe, 2 ins. in diameter 
and 15 B. W . G. thick, loca ted in the feed tank. 

The c_ondensing plant was suppli ed by M irrlees & \i\!atson, 
a nd consi sts of a sur face condenser, a tw in Edwards air pump, 
and a motor-driven circulating pump. T he r0ndenser has a 
cooling surface of 1800 sq. ft. , and is designed to deal with 
18,000 lbs. of steam per hour. T he tubes a re held in place in 
the brass tube plates by means of screwed fe rrules with internal 
fl anges, to prevent cr eeping. They are ¾ in. ou tside diameter , 
and are t inned inside and out . 

The air pump cylinder measures 13 ins. d iameter and 8-in . 
stroke, and the norm-al speed is r 5Ci r. p. m . It is d ri ven by an 
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inverted vertical cross-compound st eam engine, having cylin
der s 4 ins. and 8¼ ins. in di ameter. T he cr ank pin end of the 
connecting rod is made of solid gunmetal, lined w ith babbitt . 
T he va lve plates and valves are of gunmetal throughout, the 
valves themselves being of the Ki nghorn type. 

T he circulating water is handled by a centrifugal pump, and 
is designed to deal wi th 19,000 lbs. of steam per hour. T he 
pump casing is of cast-iron, with D elta metal blades. T he shaft 
is of similar material with solid gunmetal glands fitted w ith 
self-oiling arrangements. T he motor driving this pump is of 
th e semi-enclosed multipolar continuous-current type, designed 

to opera te a t a n average pressure of 525 volts. The circulating 
water is taken from the turb ine race th rough a cast-iron 
g rating, a nd is retu rned to the race at a lower point after pass
ing through the condenser. Fig. 18 shows the general lay out 
of the condensing plant. 

T he disch a rge from the condenser is 4-in. diameter cast-iron 
piping, ¾ in. th ick, and is taken to the river. The blow-off 
piping is 3 ins. diameter. T he blow-off trench, cable trench and 
hot-well discha rge t rench are all covered with wrought-iron 
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chequered plating, 5-16 in. th ick, w ith heavy cast-iron curb. 
T hese are 5}'4-in. Geipel steam t raps, w ith three-way cocks, so 
that they can be by-passed to the a tmosphere when r eq11ired. 

lWLLl NG STOCK 

T he new single-deck open trailer car s, manu fac tured by 
M ilnes & Company, are mounted upon double t ru cks, and have 
a seating capacity of fo rty-four passen gers. T he chief overall 
dimensions a re: 

Length of car over end fra ming, 28 ft. 6 ins. 
Width over pillars, 6 ft . 
Width in side pillars, S ft. 4 in s. 
Width over steps, 6 ft . 9 in s. 
Gage, 3 ft. 

T he side and encl sills a r e of channel steel, 4½ ins. x 2 in s., 
with in termedi ate cross sills of pitch pine. T he diagonal br ack
ing between end sills and bolster is of oak. T he under - frame 
bolster is of oak. firmly connected to the side sills, and oak 
blocks are provided to take the top center plates. The under 
fra me is trussed underneath by r-in. d iameter t ru ss rods. 

The fl oor is of Nor way pine, with hard-wood wearing st rips 
fitt ed between the transve r se seats. The pillars are of A merican 
white ash, secured to the side sills by wrought-iron knees. T he 
encl framing contains two fi xed wi ndows on ei th er side, with a 
slid ing li gh t in the center. O ne oil lamp is fit ted at each end 
of the car, a t diagonally opposite corner s. T here are eleven 
seats, each holding four, arranged transver sely; th e backs of 
the seats a re r ever sible. 

Running boa rds a r e a rra nged on either side of the car, with 
treads and ri ser s of pitch pine, suppor ted fr om side bars by 
hangers of angle-stee l. T hese boards ar e fi tted with a strip of 
non-s lipping tread iron. 

Fig. 19 shows one of the motor cars. They a re painted in red 
and w hi te color s, and th e whole effect is most handsome and 
at tractive. 

T h e existing car s, thirteen in number. have been suppli ed 
with new equal wheel hogies by the Brush Electrical Engineer
ing Company. T he ca rs to w hich th ey h ave heen fitt ed are o f 
th ree types, the pr in cipal dimensions of w hich are given in the 
table below: 
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1893 Type 
ft. in. 

Overall length of underframe ... .. .. 34 9 
Distance between truck centers ...... 23 8 
Width of underframe over sills. . . . . . 5 8 
Width of underframe between si lls.. 5 4 
Height of underside of sills fro m rail 
Height of underside of floor from rail 
Radius of quadrants to center ..... . 
Overall width of car body . ........ . 
Number of passengers ............. . 

1894 Type 
ft. in . 
34 8 
23 8 
5 8½ 
5 4½ 

1898 Type 
ft. in. 
35 5 
23 8 
5 4½ 
5 ½ 
2 5 
2 8½ 
2 1½ 

56 
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FIG .29.- Tl ER BY CASTLE TEIC.\1I NUS-DOUG L.\ S 

T he trucks are of the non-tilting, equali zing bar, swing
bolster type. The weight is doubly cushioned by two ell iptica l 
springs and spiral springs over each side box, and each truck is 
des igned to take two cl. c. railway motors, type T r ra, suppli ed 
by ·witting Bros., manu fact ured by the Societe Electricite et 
I Jyclraulique, of Char leroi . The swinging bolster is supported 
by four links, and rests on four conical co il springs, each having 
a movement of about 3 ins., so as to ensure a soft riding car 
body. 

T he wheels are of chilled iron, 30 ins. in diameter. The axles 
are of open-hear th steel, 3¾ ins. in diameter, and are required 
to be capable of !Jeing bent double, when cold, without flaw or 
fracture, and to res ist a tensile stress of 65,000 lbs., ,vith an 
elongation of 25 per cent on 8 ins. 

The wheel seats on th e axles a re rough turned and white 
leaded before forcing the wheels on. 

The motor cars have been fitt ed with Christensen air brakes, 
suppli ed by R. \ V. Blackwell & Company, Ltd. None of the 
trai ler cars have as yet been fitted with air brakes, but th e rail 
way company has this matter under consideration. The exist
ing arrangements, however , provide for th e immedi ate and 
automatic setting of the trailer brakes, in the event of the 
coupling breaking. The same result would, of course, be ob
tained with air brakes on the trailer. 

POWER MOTORS 

The car motors. wh ich have been supplied by \\Titting & 
Eborall, and are capable of exerting a minimum tractive effort 
of 520 lbs. at a speed of 15 rn . p. h., and a minimum of 780 lbs. 
at 13 m. p. h., with wheels 30 ins. in diameter. They open from 
below. Figs. 20 and 21 show drawings of these motors. 

The field coils are wound on former s, arranged so as to be 
r eadily removable and properly insul ated wi th asbestos and 
rendered fir eproof, and covered with varnished cloth and tape. 
Any coils .likely to be subjected to the action of oil from the 
bearing are encased with lead. All connections taken through 
the motor case are brought through holes rendered watertight 
by means of rubber bushings. The armature is of the slotted 
drum type. 

The controllers are of the ordinary standard series parall el 

type, with magnetic blow-outs and reversing and emergency 
stop connections. The reversing cylinder has five positions. 
The last position on either side is for the emergency brake, the 
motors being short circuited through a resistance and connected 
as generators. 

T he whol e electric installation was designed by and carried 
out under the supervision of Messrs. Kincaid, Waller, Manville 
& Dawson. 

T he curves ( F igs. 22 and 23), which accompany this article, 
show the power consumption on various portions of the line. 
D uring th e year 1903 the aggregate number of passengers car
ried was 542,000, of which 230,000, or 42¼ per cent, were con
veyed during the month of August. T hirty thousand people 
made t he j ourney to the top of Snaefell. F ig. 24 shows a crowd 
of holiday makers waiting to get on the cars a t the Derby Castle 
terminus, D ouglas, and gives a very good optical demonstration 
of the popularity of the line. 

F ig. 25 gives an excell ent view of the motor cattle truck, 
men tioned earlier in thi s description, and F ig. 26 shows ( un
fortunately, somewhat indistinctly) the electric locomotive 
which is used fo r hauling ballast cars and simil ar work. This 
locomotive was entirely constructed under W. E dmondson, the 

· company's engineer , by the engineering staff in the workshops 
of t he company. As a ll classes of merchandi se c'.nd live stock 
are conveyed th roughout the yea r, th e locomotive and the cattle 
truck a re kept pretty busy. 

T he t ime avai lable was very short, for it was absolutely im
perative that the work of reconstruction should in no way 
interfere with the running of the ca rs during the summer sea
son. One of the cond itions imposed upon the tenderers fo r the 
work was that suffic ient progress should be made to enable the 
new units to be used for operati ng the summer traffic. In view 
of the amount of work to be done, the difficulties of transporting 
the mach inery over hilly roads, and the very few appliances 
avai lable in such an out of the way corner of the Kingdom, 
this condit ion was not easy of fu lfilment, and the way in which 
the work was carried th rough re flects great credit upon all con-

FIG. 30.- DERBY CASTLE TER MI NUS-DOUGL AS 

cerned. Tenders were invited at the beginning of February 
of last year, and within fourteen days from that time the con
tracts had been awarded. The generating units at Laxey com
menced running on July 1 , though the sub-station rotaries were 
not in running order t ill about three weeks later, owing to 
unavidable delays. Taking all the circumstances into con
sideration, we think that this very nearly constitutes a record 
for the rapid execution of the work. 

F igs. 27, 28 and 16 show respectively the stations, booking 
offices, waiting rooms, etc. , at Groudle, Laxey and Dhoon Glen. 
F igs. 29 and 30 give two views of the te rminus at Douglas. 
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THE TRAMWAY SYSTEM OF .BATHt ENGLAND 

The ancient city of Bath, in Somerset, whose popularity as a 
health and residential resort is due to its far-famed medicinal 
waters and its baths, and also to the natural beauty of its sur
roundings, has just added a system of electric tramways to its 
other attractions. The population of the town is about 50,000. 

The central portion of the city lies low, and the immediate 
outskirts are situated on rising ground, trending toward the 
surrounding hills. Walking 
,s, therefore, a very tedious 
matter, and the electric cars 
now running have already 
proved a great boon. The 
new Bath system extends to 
within about 4 miles of the 
Bristol system, so that the 
interconnection of the two in 
the near future is quite prob
able. 

The Bath Electric Tram
ways, Ltd., originated the 
project, and Geo. Hopkins & 
Son, of London, W. C. ; 
Harper Bros. & Company, of 
London, E. C., and R. D. 
McCarter, of London, acted 

as engineers. The main con
tract for the tramways was 
awarded to Charles Chadwell. 
of London, S. W., and the 
track, together with the over
head equipment and the 
feeder cables, were laid and 
fitted by him. The British 
Westinghouse Electric & 
Manufacturing Company re
ceived the contracts for the 
erection and equipment of the 
generating station, a car 
house for forty cars, office 
buildings' and the electrical 
equipment of the rolling 
stock. 

LINES 

consist of a boiler house, engine house and car house. The 
boiler house is 93 ft. long and 49 ft. wide, the engine and 
generator house being the same length, but 2 ft. wider. The 
car house is about 130 ft. long and 82 ft. w ide. Over the stree t 
end of the car house are rooms for offices, etc., while at the rear 
end is a large basement, used as a repair shop. Eight tracks 
run the full length of the shed, an inspection and repair pit, 
30 ft. long, being built in each track. The walls of the building 
are of brick. The engine room walls inside are of glazed brick 

"!:,-~w .. ,-~t 

'1-..... 't ~ .. -
~ . 

""'...:,." ... 

The length of the lines now 
in operation comprises nearly 

VIEW IN BATH, SHO\VI NG TYPE OF CARS AND POLES -USED 

16 miles of standard gage single track, the total length of the 
routes being 12,¼ miles. The system consists of four routes, 
radiating from Southgate Street in the center of the city, two 
of them with short spurs, and one with an elongated loop. The 
extra mile authorized will go to form two loops in the city 
itself. The two longer of the four routes traverse the northern 
and southern districts respectively. The former runs due north 
to the church by Walcot Cemetery ( this church forming the 
upper end of the loop referred to), and then follows the London 
Road northeast to Bathforcl. The southern line runs along 
Wells Road, and terminates opposite the Convalescent H ome 
at Combe Down. The two other routes go to Weston and 
Tiverton, a short branch from the latter traversing the Oldfield 
Park district. 

POWE R STATION 

The power plant is located on th e River Avon, from which 
a good supply of water is obtained for feed and condensing 
purposes. Being very irregular in shape, much care was neces
sary to utilize the site to the best advantage. Much of it is 
made ground, in consequence of which the engine foundation s 
had to be carried clown nearly 30 ft., while the old river wall 
was found to be insecure and had to be rebuilt. The buildings 

to a height of IO ft., and the roof trusses and the purlins for 
slating a re entirely of steel. The engine foundations extend 
some 25 ft. to 30 ft. below the floor of the engine room, the floor 
being of concrete, finished with cement. 

The steam plant comprises three Babcock & vVikox tubular 
boilers, wi th a total heating surface of 9420 sq. ft., and each 
boiler is normally capable of evaporating I 1,000 lbs. of water 
per hour, with a maximum of 13,000 lbs. per hour, the working 
steam pressure being 160 lbs. per square inch. Each boi ler is 
fitted with a superheater having 339 sq. ft. of heating surface, 
sufficient to allow the steam produced by the boiler to receive a 
superheat of from IOO <legs. to 120 <legs. F. The economizer is 
of the Claycross type. 

The feed water can be taken either from the River Avon or 
from the town mains. There are two feed pumps, one steam 
and one electrically driven. T he former was built by J. P. 
Hall & Son, and is of the vertical slow-speed type. The latter 
is a Blake & Knowles three-throw pump, and is driven by a 
direct-current motor. T he Hall pump is capable of delivering 
from 30 gals. to 45 gals. of water per minute, with a steam 
pressure of 150 lbs. per square inch and 100 degs. F. superheat 
against the boiler-work:ng pressure of 160 lbs. The Dbke & 
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Knowles pump has cylinders 5 ins. in diameter with 6-in. stroke, 
and can drive 270 0 gals. of water per hour against the boiler 

CA RS l'.\ SSING TI~lE IL\TJI CITY :.\L \ R KETS 

pressure when runn ing at 
40 r. p. m. There are also 
two Blake & Knowles make
up pumps, each having a 
capacity of 300 gal s. per 
hour. 

T he two \ \' heeler sur face 
condensers have a combined 
cooling surface of 2820 sq. 
ft. , and are capable of deal
ing with 28,000 lbs. of ex
haust steam per hour , at 
normal load, and 35,00 0 lbs. 
fo r I hour as a maximum. 

A H olly steam loop anil 
gravity system is installed 
fo r taking care of the high
pressure drain s. T he water 
softener and purifier were 
fu rnished by J\fasson, Scott 
& Company. T he fo rmer has 
a capacity of 300 ga ls. of 
water per hour, and the 
purifier a capacity of 1250 
gals. per hour. 

The main steam pipi ng is 
12 ins. in diameter, and the 
branches 6 ins., with y-in . 
pipes to the pumps. T he 
system is fi tted with Hop-
kinson valves, and was sup-
plied and fixed by the Sir H iram Maxim E lectrical & E ngi
neering Company. The H olden & Brooke grease extractor is 

capable of dealing with 1500 gals , of condensed water per hour, 
and is fitted in the main exhaust pipe. The latter then passes 
on to the surface condensers. 

Coal is conveyed from the railway trucks to the storage bins 
by "screw" conveyors, made by the Conveyor & Elevator Com
pany, of Accrington. The bins have a capacity of 50 tons. A 
spiral coal conveyor brings the coal from the storage to the 
front of each boi_ler fire grate. 

A Stothert & Pitt 15-ton electric crane, with a 50-ft. span, 
t raverses the entire length of the engine room. The longitudinal 
travel is 175 ft. per minute, the cross-traverse 100 ft. per 
minute, and the hoist 6_¾ ft. per minute with full load, the total 
lift being 26 f t. T he traveling, hoisting and traversing motors 
are IO hp, 8 hp and 5 hp respectively. 

T he three Yates & Thom horizontal, tandem, single-crank, 
compound condensing engines have cy1inders 15 ins. x 30 ins. 
in di ameter and 36-in. stroke, and Corli ss valves. They are of 
320 hp each, and are capable of driving the 200-kw generators 
continuously a t full load with 160 lbs. of steam, at 2 5 per cent 
overload for half an hour, and at 50 per cent overload momen
tarily. T he engines give this output under both condensing and 
non-condensing conditions. Under condensing conditions and 
with the steam at 100 degs. F. superheat, the steam consumption 
at full , three-quarters and half-load does not exceed 15¼ lbs., 
15 ¾ lbs. and 17 lbs. per hp-hour respectively. 

The three 200-kw direc t-current traction generators develop 
500 volts to 550 volts. T he armatures, which are pressed on to 
the engine shafts, are of the slotted drum type, with two circuit 
windings so a rranged that the circuit will not become un
balanced by a displacement of 1-16 in . from the geometric center 
of the fi elds. T he wi ndings are arranged to g ive 500 volts at 
no load, and to over-compound to 550 volts, with a full load of 
365 amps. T he generators are capable of standin g an overload 
of 25 per cent for half an hour, and one of 50 per cent for short 
per iods. T he 75-kw lighting and aux ili ary trac tion set com-

CAR HO U SE OF BATH T R AMWAYS 

pri ses a Westinghouse high-speed vertical, enclosed, two-cylin
der, single-acting, compound engine, and a Westinghouse direct-

.... 
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current railway generator. The high and low-pressure cylin
ders of the engine are 11 ins. and 19 ins. in diameter, respec
tively, and the stroke II ins. The generator has four poles, 
and gives about 150 amps. at from 500 volt s to 550 volts, the 
set running at 300 r. p. m. The armature of 
the generator is pressed direct on to the ex
tended crank shaft of the engine. The ma
chine is compounded so as to give 550 volts 
with a full load of 136 amps. The machine 
will also carry a 25 per cent overload for half 
an hour, and a 50 per cent overload for a few 
minutes. 

The two 15-kw boosters a re four-pole ma
chines, running at 575 r.p.m., the motor volt s 
being 500 and the booster volts 50. 

The main switchboard has thirteen white 
marble panels, 2 ins. thick, and is set 111 an 
angle-iron frame. 

TRA CK AND FEEDER CAB L ES 

T he thickness of the concrete bedding fo r the track is 6 ins. 
The ra ils are in 45-ft. lengths, and we igh 95 lbs. per yard, the 
width and depth of the groove being I ¼ ins. and I in ., re-

Some 900 ft. of double track are laid on 
8-in. x 4-in. longitudinal sleepers in front of 
the hospital in Lower Boro Walls. The rails 
are cross-bonded about every rno ft. , the 
bonds being "Crown" 0000 B. & S. gage, with 
¼-in. nipples. These were supplied by the 
American Steel & Wire Company. The 
points are 8 ft. 6 ins. and 12 ft. long, and arc 
chiefly of Hadfield' s manganese steel, but 
some were supplied by the Lorain Steel Com
pany. The crossings were supplied by, and 

DIRECT-CO NNECTED GENE RATI NG SET, 200-KW CAPACITY 

the special track work done, partly by Hadfields and partly by 
the Lorain Steel Company. \Vood paving is laid between the 
tracks in the center of the city, and granite sets and macadam 
with granite paving on the outlying portions. 

OVE RHEAD CO N STR U CTI ON 

The overhead line is supported mostly on brackets ( varying 
from 6 ft. to 22 ft. in length) on side poles; but in some parts 
of the city span wires with supporting rosettes arc strctch ecl 

spectively. The fi sh-plates a re 24 ins. long, and weigh 44 lbs. 
per pair, and the cup oval bolts measure 33/2 ins. x I in., and 
stand 24 ft. high over a ll. There is no center-pole construction. 
The trolley wire is of hard-drawn copper oo B. & S. gage. 
The guard wires arc of galvanized steel in strands, and are 
earthed through the poles, every third one of which ( in the 
guard-wire sections ) is bonded to the rails. 

T he di stributing system compri ses some 7¾ miles of paper
insulated and lead-covered cables, furni shed by 
the British Insulated & H elsby Cables, Ltd . 
There are 8IO ft. of .2-sq. in., 141 ft. .25-sq. 
in. and 20, IOO ft . of .3-sq. in. section. The re
turn cables haYe a sect ion of .6 sq. in. , and 
compri se a length of I mile. 

R OLLING STOCK 

Of foe thirty cars now running twenty-s ix 
are doubl e-deckers and four single-deck com
bination cars. There is also one watering car. 
The double-deckers a re 27 ft. long over col
lision fenders, and the single-deckers 28 ft. 
T he trucks a re of l\ I ilnes S. B. 60, four-wheel 
type, the wheel base being 6 ft . Th e wheels 
and axles were supplied by the British Griffin 
Company. The t ro lleys have swivel heads with 
graphite brushes. Each car is fitt ed with two 
49-B 30-hp motors, No . 90 controllers and mag
netic brakes, in addition to hand brakes. 

---+♦-+----

I NTERIOR OF E N GI N E ROOM OF BATH TRA MWAYS 

In the rooms of the Rapid T ransit Com
mission in New York there is on exhibition an 
elaborate model of a New York underground 
railroad station, brilliant with small elect ric 

from the fronts of the houses. The poles are in three pieces. 
The panels are divided as follows: 

One each for the three large traction generators, one for th e 
lighting set, one station-load panel, one Board of Trade panel, 
one each for the two booster sets, one for the station lighting 
panel, one for the yard an~ car house lighting, two fo r positiy~ 
foeders, one for the negative main, 

bulbs. Looking through thi s the specta tor will 
get a vi ew back into a section of tunnel, equipped with tracks, 
signal appl iances and lights, and with tiny electric t rains at 
intervals. They will be exhibited a t the St. Loui s E x position. 
In a big show case are variou s minerals and curios found below 
the surfac e of the city of New York by the subway builders, 
including cannon balls <lug up in Elm Street, ancient coins 
fo und a ll along tlw line1 nnd even a lrnman :c;keleton, 
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THE FUSED STEEL-TIRED WHEEL 

BY KNO X TAYLOR 

T he fused steel-tired wheel is typically an American pro
duction, and with the extension of high-speed interurban elec
tric railways, is coming into quite general use for this class of 
service. In its manufacture a st eel tire of the open-hearth, 
hammered, hot- ro lled type is selected, such as that made by the 
S tandard or Latrobe Steel Compani es, of America, and Krupp, 
of Essen. T he tire is heated to a mild heat, and placed in 
the wheel mould. T hen, under proper conditions, the cas t
iron to fo rm the center of the wheel is poured into the mould 
at a high temperature. The casting forming the center of the 
wheel can be of either spoke or plate type, as may be pre
fe rred. When the center is cast against the tire in the manu
facture of fu sed wheels, experience shows that the union be
tween the cast-iron and the steel is an actual fu sion or weld. 
T hi s can be proved by breaking a wheel through the rim, wh en 
the appearance of the fracture will be similar to that shown in 
F ig. r. 

The fac t th at an actual fu se takes place can also be proved 
by taking a wheel and turnin g it down on a lathe throu gh the 
point of the uni on between the cast-iron and the steel. If thi s 
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value. On the other hand, the fused steel-tired wheel has 
certain advantages over the bui lt-up steel-tired wheel, that is, 
a wheel fitted with a tire which is held to the center by some 
mechanical fastening, such as bolts, retaining rings, etc. The 
tire in the fused wheel is integral with the center, and there 
is no costly machine fitting of tire rings and bolts. A saving 
is thus effected in the manufacture of the wheel, and later, as 

F I G. 1.- FUSED WHEEL BRO K EN TO SHOW APPEA RANCE O F 
F RACTURES IN TIRE AND SPOKES 

well, in the equipment and labor necessary for repairs. The 
fused wheel is, therefore, stronger as the tire has added to its 
own strength the strength of the cast-iron which is under
neath and a part of it. A tire held on in this manner cannot 
move a round circumferentially or sl ip off, or expand away 
from the center when th e tire is heated through brake-shoe 
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1\Ian hattan EleYat cd R ail way Co. , K ew Y ork Schen ectad y R ailway New York City Railway Co. 

FIGS. 2. 3 AND 4, SHOWI NG TYPI CA L SE CTIONS OF F USED STEEL-TI R E D WHEELS 

is done, the chips whi ch come off the wheel in the lathe will 
break in the cast- iron, a slight distance from the weld, showing 
that the weld is stronger than the cast-iron. In fact, in steam 
ra ilroad service the tires of fused steel-tired engine truck, 
tender and car wheels have been worn down into the cast-iron 
so th at the th ickness of the steel a t points in the tire was prac
tically that of a sheet of paper , yet the tire did not loosen. 
A lthough thi s practice is not to be recommended it indicates 
the closeness and the st rength of the uni on between the two 
meta ls. 

T he fused steel-tired wheel, of course, can only be re-tired by 
the manu fac turer, who remelts the center and pours it into a 
new t i re, and for th is purpose the old wheel has only scrap 

act ion. More of th e tire can, therefore , be put into wear tl;an 
in any other type of steel-tired wheel. 

A steel-tired wheel has a rim which can be made as thick as 
needed for any reduction in diameter in service that can be 
gotten conveni ently out of a single wheel. It is perfectly 
feasible, so far as the manufacture of the wheel is concerned, 
to make it for a reduction in diameter of 4 ins. or more. Hence, 
the reduction in diameter, the greatest factor in the life of this 
type of wheel, is limited only by the equipment in which the 
wheel is mounted, and because of the thicker ::ims steel-tired 
wheels are considerably heavier than chilled iron wheels of 
about the same diameter. 

The life of the steel-tired wheel is, roughly speaking, several 
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times greater than that of a chilled iron wheel, depending upon 
the proper mounting 01 the wheels, weight of the load, degree 
of speed developed, and upon local conditions, such as curva
ture of the track, and whether the track is clean or gritty, etc. 

The fused steel-tired wheels are already extensively used on 
interurban service with the exposed T-rail track, and there is a 
tendency also to introduce them ·in strictly city service. In city 
service, while the speeds are not as great, the tread and flange 
are often restricted to comparatively small dimensions, which 
is as hard on the wheels as high speed. The wheels in city ser
vice, before the introduction of electricity, served only to carry 
and to stop the car, whereas, now, with electricity, the wheels 
are the medium through which- the car is started as well as still 
carried and stopped. In addition to thi s new duty loads are 
heavier and speeds higher. It is not strange, in view of all 
this, that the possibilities of the iron wheel for many classes of 
service have passed through a repetition of what took place 
years ago when the steam road s changed from the chilled-iron 
wheel to the steel-tired wheel for use in most of their engine, 
passenger, sleeping and dining-car service. 

The fused steel-tired wheel gives many advantages, which 
may briefly be summed up as follows : It is stronger and more 
secure, for it is not likely to fly to pieces, no matter how high 
·the speed, heavy the load, rough the track and cold the weather. 

It gives almost entire freedom from the spots in ordinary 
service, for even in severe service the steel is not likely to 
develop slide flats. 

There is freedom .from broken flanges in ordinary service, for 
even in severe service the steel flange is so strong that fre
quently the wheel is run entirely on the flan ge, without any 
damage to it, over tracks that were designed for a lower flange . 
It will also be found that there is no chipping on the front edge 
of the tread. 

It insures longer life in the rest of the equipment, which is 
not racked by the jolting of flat wheels. 

There is less noise, for with the steel-tired wheel the ringing 
sound that is heard with the chilled-iron wheel is muffled to 
such an extent that its absence is at once a noticeable feature of 
the equipment. 

Greater traction is obtained, as the coefficient of friction be
tween steel and steel is greater than between chilled cast-iron 
and steel. This means less power required to start and stop the 
car, and makes it possible to have a cleaner rail, as less sand is 
needed, and, consequently, there is less wear upon the rails, and 
ultimately less wear upon the wheels. In the city service a big 
factor in the wear is the dirt upon the rail. 

The mileage that can be obtained fro_m steel-tired wheels in 
interurban or city service is less than that which can be ob
tained in steam car service , where the wheels are not used as 
driving wheels, and where the stops are less frequent and the 
curvature in the tracks less. 

The short life of the early steel-tired wheels used on city rail 
roads in America was due largely to the softness of the material 
of which they were composed and partly to defective design. 
As regards the former , the standard practice is now to use th e 
best hot-rolled hard steel, and in design it has been found that 
it is more easy to secure a satisfactory and long-lived flange 
section in a steel-tired than in a chilled-iron wheel. The reason 
for this is that with chilled-iron wheels it is necessary. to 
secure good results in casting, to have a special shape of fill et, 
whereas the flange of a steel-tired wheel can be turned to con
form more closely with the contour of the rail. 

Some typical sections of fused steel wheels, as manufactured 
by the Taylor Iron & Steel Company, of High Bridge, N. J., 
are shown in Figs. 2 , 3 and 4, which represent three different 
classes of service. The fir st is the standard trailer wheel of the 
Manhattan Elevated Railway, which is 30 ins. in diameter and 
weighs 650 lbs . Fig. 3 illustrates the type of interurban fu sed 
steel wheel, as employed by the Schenectady Railway Company, 

with a weight of 688 lbs. , and F ig. 4 is a lighter wheel for 
city se rvice, in use in New York, weighing 475 lbs. The New 
York City Railway Company is equipping half of the cars on 
one of its important elect ri c lines wi th thi s wheel, an innovation 
full of significance. 

---•♦.__ __ _ 

CAST-WELDED JOINTS 
BY ALBERT B. H E RRICK 

fhe hi story of the cast-welded joint cannot be written with
out at least an allusion to the numerous discouragements and 
persistent effort s to perfect the join t made by both Falk and 
Hoffman, but the results of the experiments have been success
ful, and the joint is now appli ed to a great number of miles of 
railway in the United States. Engineers now thoroughl _v 
understand, as they did not five yea rs ago, what is necessary 
in order that the weld fo rmed at the j oints of the rail will form 
a molecular integral connection between the casting and the 
rail itself. It has been found that the perfection of thi s weld 
does not so much depend on the composition of the cast metal, 
which is usually pig-iron , but in bringing the rail surface to a 
temperature so that it will amalgamate with the cast-iron sur
rounding it. 

This temperature is attained in several ways. T he usual 
method is to use a sufficient mass of metal around the joint so 
that the actual thermal units are sufficient to raise the tem
perature of the rail to the required point. Where a sand mould 
is used around the joint the sand chills the outside iron , and 
rapidly reduces the total heat in the cast joint, so the weight 
of the metal cast around the joint has to be increased until 
suffici ent molten metal has been poured into the joint to effect 
the amalgamation required. 

An expedient to reduce the mass of metal required, devi sed 
by Mr. Hoffman, is to put an iron sheath instead of a sand 
mould around the joint. This sheath, supported by the rail 
and against the joint, and the space between th e sheath and 
the joint, is poured full of metal. This reduces the conduction 
of heat units from the mass of molten metal and allows an 
integral weld to be made with less weight of metal per joint. 

-Another ex pedient, devised by the Grand Rapids Railway 
Company, is to allow the metal to overflow the mould on the 
oth er side from the pouring side. In thi s way the temperature 
of the joint can be brought up to the required degree with a 
small mass of metal. The overflow is afterwards broken off and 
remelted again for other joints. This weld is made an inch or 
rn below the head of the rail, a method which has the advantage 
of not bringing the head of the rail in such close contact with 
the molten metal and thu s run the risk of annealing it. 

The application of Dr. Goldschmidt's method of welding and 
producing what is known as the thermit joint has been suc
cessfully applied in Germany to the welding of rails, and it is 
to be hoped that we 'shall soon see appli cations of it in America. 
In thi s joint th e mass of metal required is very much smaller, 
and the apparatus to produce the joint is not as cumbersome , 
nor does it seem that the opening of the pavement has to be 
as extensive as in the case of the cast weld. 

It has been often assumed that all rails could be cast-welded , 
and this erroneous impression has caused a number of failures. 
Some rails have a composition which will anneal at the tem
perature attained with the welded joint and others will not. It 
seems to be a fact that those rails which are high in manganese 
and low in phosphorous are self-hardening, that is, they wi ll 
harden aga in on cooling, but that a low-carbon rail will anneal 
under th e heat of cast welding. This will cause a soft joint. 
whi ch will soon he pounded to a flat joint by the passing over it 
of the wheels. F or this reason, be fore deciding to lay cast
welded join ts, it is desirable first to test the rail for its self
harden ing qu aliti es to determine whether it is of proper com
position. 
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The cast-weld has been genera11y admitted, since 1898, to 
fo rm _an electrical connection between the rail ends, which, as 
a rule, is lower in resistance than an equal length of rail, pro
vided the weight of the metal around the joint is two and one
quarter times that of the weight of rail per yard. But it should 
be remembered that the resistance will increase toward the end 
of a pour if the temperature of the metal is not maintained. 
Cast-welding the rail-joints of a track will not insure the per
manency of its alignment, unless the rails are held in the pave
ment and concrete, so that no longitudinal motion of the rails 
can take place. In laying roadbed designed for cast-welding, 
therefore, it is essential that the grouting and concrete against 
the rail be satisfactorily applied, and well tamped immediately 
under the foot and around the web of the rail. It has a lso been 
found that in mixing thi s concrete a cement, high in lime, 
wi ll produce a greater coherence between concrete and rai l 
than ordinary cement will give. Experience has also shown 
that the best results in cast-welding have been obtained when 
the pavement has been laid complete except at the joints before 
welding, and then completed after welding. If the joints are 
cast on open track and the paving then laid, the difference in 
temperature between morning, noon and night is sufficient to 
warp the track, so that it is difficult, if not impossible, then to 
align it without cutting the rails. 

Welding up special work, and welding the main track with 
the special work, are directions along which developments 
should be made in order that the electri cal and mechanical con
tinuity of the rail shall be insured. 

Jumpers are often used to bond cast-welded track, but, as a 
rule, th ey are not put in ,vith sufficient capacity. I have often 
fo unrl that th e drop across special work was equi valent to 
3000 ft . or 4000 ft. of adj acent welded t rack. 

Breakage is la rgely a questi on of sub-ballast and pavement 
condition. It is la rges t in asph alt pavement and lowest with 
granite pav in g or toothing block set in concrete. In about 40 
miles of the former class of pavement I have found o.8 per 
cent breakages. I beli eve that the reason for breakages in 
asphalt is that th e dark sur fac~ of the asphalt absorbs heat 
readily, which, in turn, is t ransmit ted to the r a il. The stress 
under which thi s ra il is subj ected on this type of pavement 
is also much larger th an with the less absorbent granite 
block or brick. \Vood pavement is hardly a pavement in whi ch 
~ cast-weld can be successfully applied. as there is no found a
tion to whi ch to secure the rail to prevent longitudinal expan
sion, due to temperature changes. I have found th at the num
ber of broken cast-welded rail -joints averages about 2 per 
cent of the total. The points at whi ch th e welds a re found most 
liable tn break are at the end of tangents and at top of the 
grades. It may seem surpri sing, though, that I have found 8 
miles of exposed track, laid with 40-lb. ra il on t ies, cast-welded 
with slip joints about every 1000 ft. , where the breakage has not 
been over 4 per cent. Thi s track has now heen Llown three 
years. 

For the purpose of prolonging the Ii fe o f a light ra il in a 
paved street. cas t-welding is ce rtainly an electrical improve
ment, but to weld the joints for th e purpose of improving the 
wearing qualiti es of the track is of doubtful mechanical and 
ccmmercial value. 

•• 
T he Metropolitan W est S ide Elevated Railway Company, 

of Chicago, of whi ch E. T. Munger is master mechanic, has 
adopted the plan of giving a bonus each month to the shop fore 
man who makes the best record during the previous month. 
In awarding this bonus, the amount of oil and various other 
supplies, and freedom from accidents to equipment due to 
neglect, are all taken into account. The competition between 
f~remen to make the best record naturally results in consider
able improvement, as the desire to make the best record is an 
even greater in<::entive than the bonus. 

,J AUTOMATIC RAILWAY SWITCH 

A n automatic device for mechanically connecting and elec
trically operating the switches of electric railways on the over
head sys tem is being manufactured by S. Dixon & Son, Ltd., 
of Leeds, England. The working parts of this apparatus are 
very simple and not at all liable to get out of order, being en
closed in a strong iron box of about the same dimensions as the 
ordinary street feeder box. This device has been in service on 
the Leeds City Tramways for over eighteen months, and is 
reported to be giving very sati sfactory results. 

The car is fitted up as follows: Two suitable water-tight 
controlling switches a re fixed so as to be accessible easily to 
the motorman, one being placed at each end of the car, and a 
lead wire is taken from the main car circuit to one of the ter
minals of each switch. From the other terminals the circuit 

D E TAILS OF AUTOMATIC RAILWAY SWITCH 

is continued through suitable fm.es to one common permanent 
resistance, and then to a phosphor bronze slipper, or skate, 
suspended between the two motors in the center of the truck. 
Thi s slipper is made adjustable from th e inside of the car, and 
is rai sed normally 1Yz ins. above the rai l tread, and clears the 
crown of the paved track by ¾ in. 

The iron street box used contains a powerful solenoid wound 
to suit the line voltage, h<;1ving a core of suitable" size and stroke 
to pull over both the track switch point and that of the overhead 
wire. The core is connected to the switch tongue by a suitable 
rod pivoted to it, and also to a lever projecting upward, so that 
when desirable, the points may be thrown over by hand. A 
suitable chain connected to thi s lever is carried to the over
head point, and adjusted so that the necessary movement is 
obtained at each, when the lever is thrown over either by hand 
or by the magnet. 

The working of this magnet 1s controlled by an electrically
operated switch mounted in the same street box. The switch 
consists of two solenoids mounted with their axes in line, and 
having an iron core inserted in the central hole, which is 
sli ghtly shorter than this hole, and is, therefore, sucked into 
one or the other according as the current energizes. To the 
center of this core, and mid-way between the two magnets, is. 
pivoted a lever, forming the moving portion of the switch, and 
having insulated contacts upon it1 so that when the iron core is 



MARCH 5, 1904.] STREET RAILWAY JOURNAL. 377 

attracted into one of the solenoids the switch is closed, and 
when attracted into the other the switch opens. The closing 
of this switch completes a circuit from the overhead line, 
through the large magnet to the rails, causing the core to be 
attracted and the track switch and overhead points pulled over. 
On the switch being opened, the core is released and the points 
resume their original positions by the tension of a powerful 
spring. 

The current for working the solenoids of this switch is 
derived from the line as follows : At a position about 30 ft. 
short of the switching point an iron contact-plate, embedded in 
a granite insulating box, is fixed in the center of the track. 
The surface of this contact plate projects about ¾ in. above 
the_ road level, and is tapered off on all sides, so as to offer no 
obstruction to wagon traffic. This contact-plate is connected 
electrically to the "closing solenoid" of the main switch, above 
described, while from a similar plate, fixed some short distance 
past the points on the branch line, another wire is brought to 

points, he can, upon discovering his mistake, immediately put 
hi s car-point switch to the "off" posi tion, reverse the motor con
troller, and back out ; then the conductor can release, by the 
key referred to, the main switch in the st reet box, which will, 
of course, release the points. 

•• 
VERTICAL MOTOR-GENERA TOR SETS 

A short time ago the Lend-Gastein (Austria) branch of the 
Neuhausen A luminum Industrie Gesell schaft was equipped 
completely with electrical appara tus fu rni shed by the Oerlikon 
Company, of Oerlikon, near Zurich, Switzerland. T he most 
interesting feature of thi s installation is the use of vertical 
motor-generator sets, of which there are six in all. T his type 
was chosen owing to the satisfactory service given by the 
vertical generators used in connection with the turbines in this 
plant. It was found that the vertical arrangement permitted the 

F I G. 1.- DETAILS OF VE RTICAL MOTO R GENERATOR SET 

the "opening" solenoid of the switch, thus cutting the current 
off and allowing the points to resume their normal position. 

If the motorman desires to pass the junction without leaving 
the main line, he simply keeps his car switch on the "off" posi
tion, and the points above and below remain unaffected. Should 
he wish to turn into a branch line he must, on approaching the 
first contact stud, turn his switch to the "on" position. Current 
then flows from the line down the trolley, through the motor
man's switch, safety fuse, permanent r esistance to the slipper, 
through the iron contact-plate to the "closing" solenoid of the 
main switch, thus closing this switch, and the large magnet 
becoming energized pulls over the track and overhead switches. 

The car having passed the switche·s comes to the second con
tact-plate placed on the branch track. A s the motorman's 
switch is still closed, a similar current flows through this plate 
to the "opening" solenoid, cutting the current off the large 
magnet, thus allowing the switches to resume their normal posi
tion. Provision is also made for - mechanically r eleasing the 
main switch referred to from the outside of the street box by 
inserting a specially constructed key, which displaces the 
pivoted lever of the switch when it has been operated by a main 
route car. 

Should a main route motorman inadverten tly operate th e 

machinery to be handled with greater ,ease, and that the carbon 
and copper dust from the brushes fell directly downward and 
could not get into the -armature windings; 

T he motors of each set are of the synchronous type, built to 
g ive moo hp at 10,000 volts, 45 cycles, 340 r. p. m. The 160-
volt direct-current generators are each of 560-kw capacity. 

T he generator field is made of cast- iron. The motor arma
ture is placed directly above the field of the generator, and is 
enclosed by an iron frame, cast in one piece. 

T he rotors of both machines are screwed to each other and 
revolve around the stationary shaft, which is lubricated from 
the oil-cup shown at the top of the shaft, in Fig. 2. The total 
weight of th e rotors is about 14 tons. This weight is taken up 
by a spur foundation, located beneath the commutator of the 
generator. T he stationary cast-steel spur plate is fr ustum
shaped, and rests in a cast-iron pan. The shell of the lower 
foundation, which is built in the commutator, has a flange at its 
bottom resting on the spur plate. Both the spur plate and flange 
have a circul ar groove for taking up the oil after it has been 
pumped through the machinery, under a pressure of IO atmos
pheres. T he entire supporting foundation, including the pump
ing machinery, is built in a cast-iron housing completely fill ed 
wi th oil , so th at lubrication is ensured even if the pump fail s. 
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T he oil is kept cool by a spiral copper pipe, which conveys 
cold water through it. 

The generators have twelve poles each and are shunt wound. 
T he armature core is cooled by two ventilating slits. It con
ta ins 204 open slots for the windings, each slot containing four 
insulated copper wires. T he connection between the armature 
winding and the commutator is made according to a new system 
devised by the Oerlikon Company, consisting in the use of 
copper forks, each of which combines two commutator lamina
tions, separated from each other by twice the polar divi sion , 
with the corresponding armature winding. T he commutator 
consi sts of 408 segments of hard-drawn copper , insulated from 
each other by mica plates. A ll insulating r ings in the interior 
of the commutator are also of mica. T he twelve poles which 
carry the shunt windings are built of soft sheet-iron, and are 
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FIG. 2.-VE RTI CAL MO TOR GEN ERATO R SET, WITH FRAME 

screwed to the field frame. Corresponding to the twelve poles 
the brush holder has twelve brushes, each of which is furni shed 
with eleven carbon t ips. T hese brushes are arranged so that all 
of them can be raised simultaneously when it is necessary to 
clean or true the commutator. 

T he motor has sixteen poles. The high-tension winding is 
la id in 192 slots, each containing eighteen seri es wi res, insu
lated from each other by mica sheets. T he rotor of the motor 
has a short-circui ted winding. 

---+♦..._ __ _ 

ELECTRIC HAULAGE ON THE TELTOW CANAL 

Some interesti ng experiments with electric boats and electric 
locomotives for hauling canal boats have been carried out re
cently on the Teltow Canal. Germany, under the joint auspices 
of the T eltow Canal Building Management and the Siemens
Schuckert Company. T he locomotive and boat used fo r these 
tests are shown in the accompanying illustrations. 

The boat is furnished with a 220-cell accumulator battery, but 

also has a 40-ft. trolley pole for taking current from one of the 
overhead wires placed along the canal bank. The second over
head wire is used for the return current. The locomotive is 
also arranged to send its return current through the second 

E LECTRI C T U GBOAT ON THE TEL TO W CANAL 

overh ead wire, as ground return would cause serious disturb
ances at the nearby Potsdam magnetic observatory. 

The locomotive has a framed truss over which the hauling 

FIG. 3.-VERTI CA L MO T O R GEN ERATOR SET, WITHOUT FRAME 

rope passes. T his truss is movable and may be raised so high 
that the rope will not interfere with any boats that may be lying 
along the canal bank. T he locomotive is also furni shed with a 
rope drum, on which the hauling rope is wound or unwound by 
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an electric motor. Besides this motor there are two others, one 
for raising and lowering the truss and the second for running 
the locomotive. A ll of the controlling apparatus is mounted 
in the motorman's cab. 

At a recent test this locomotive hauled four scows, weighing 
1450 metric tonnes ( 2205 lbs. per tonne), at 
2.7 miles ( 4.35 km) an hour. The trac tive 
effort at startin g was 2205 lbs. ( 2000 kg) and 
during the trip averaged 1102.5 lbs. (rooo kg ) . 
The power required was 19.075 kw. During 
the second trip the total weight hauled was 
1250 tonnes, the tractive effort 1984.5 lbs. 
(900 kg) , the speed 2.6 miles (4.3 km) an 
hour, and the total power 16.275 kw. A t a 
third trial the weight hauled was rooo tonnes, 
the tractive effort 2095 lbs. (950 kg) , and the 
power required 19.635 kw. 

The tugboat is about 60 ft. long and 12.5 ft. 
wide. It is fitted with three screws, each oper
ated by a 20-hp motor, running at 600 r. p. m. 
The speed of the screws, however , may be 
varied within wide limits. The motors a re 
operated at 500 volts to 600 volts when using 
the overhead current, and at 400 volts to 450 
volts when the accumulator battery is em
ployed. The speed is not regulated by using 
resistances but by_ cutting motors in or out of 
the circuit and making different parallel and 
series connections. Under test it was found that th e power re
quired to operate the boat when running at 7.8 miles ( 12.5 
km) per hour without load is 34 kw. On another occasion, 
when handling a load of 454 tonnes at 3.2 miles (5.2 km) per 
hour, the power required was 43 kw. 

It will be seen from these figures that the efficiency of the 
boat is lower than that of the locomotive. The main reason 
for this difference is that the s:::rews are too small to secure the 

AIR BRAKE FOR ELECTRIC RAILWAYS 

The accompanying illustrat ions and description relate to a 
new air brake placed on the market recently by the Philadel
phia A ir Brake Company, of Phi ladelphia, Pa. While, in gen-

VIEW ALONG THE TELTOW CANAL 

era!, thi s apparatu s involves no radical departure from stand
ard pract ice, it possesses a number of special features tending 
toward lower fir st cost and economy in ope ration. The par
ticula r improvements which extensive tests have shown to be 
most advantageous are the duplex jam cylinder and the auto
matic cut-off, both of which will be described in detail here
after. 

Fig. l shows the complete motor and a ir compressor, con
sisting of a series-wound multipolar motor con
nected to a steel crank shaft by hi gh-speed 
worm and gear. The gear is placed in the 
center of the crank sha ft, operating two single
acting plunger pistons through connecti ng 
rods. T hi s a rrangement naturally gives th e 
best transmission results , as the source of 
power is in the center of the work. It also 
greatly simpiiti.es th e sch eme fo r oiling, as the 
moving parts all work in the same compart
ment, which is kept partia lly filled with oi l and 
is completely enclosed. 

The suction and dis ::: harge valves are ar
ranged in the cylinder heads, so as to be easi ly 
accessible fo r inspection and gri nding. T he 
four va lves ( two suction and two discharge) 
are exactly alike and interchangeable. 

The use of worm and gear running in oil 
reduces to a minimum the noise made by the 
compressor. The bearings are extra long. and 
fitted with oil-ca rrying rings. T he pini on encl 
of the armature shaft is fi tted with two bear 
ings, one either s ide of the wo!'m, thus elimi 
nating any chance of a bent armature shaft as 

ELECTRIC LOCOMOTIVE USED ON THE TELTOW CANAL well as doubling the bearing surface of the 
shaft. The motor and pump may be placed in 

best results. However , as the boats will only be used for short 
distances the problem of economic elec tric canal transportation 
is not seriously affected by this fact. The tests made tlrns far 
have proven very sati sfactory. It is apparent from the fore
going that thi s subj ect is being seriously considered in Ger
many, and it is to be hoped that further reports will be forth
coming at an early date. 

side the car under one of the seats, or suspended undern eath 
th e car. In the latter case a dust-proof box is prov id ed. This 
box is arranged so .hat the entire motor may be removed to
gether with the bottom of the box by the removal of four 1:,olts. 
or any part of the motor can be inspected through doors in the 
sides. 

F :g. 2 sh ows the top fi ekl and armature of the motor removed. 
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Close inspection of this illustration will show the ease with 
which the several parts may be removed for renewal or repairs. 

The automatic cut-off with cover removed is shown in Fig. 3. 
T he cut-off is so designed that it stops the compressor motor 

FIG. 1.-CUMPLETE MOTUR ANlJ AlR COi\ll'RESSUR 

when the pressure in the main reservoi r reaches the maximum 
fo r which it is set and start s the motor when the minimum pres
sure is reached. T he cut-off is very simple in design, having 
hnt two moving parts, that is, the diaphragm, operating the 
magnet contac t, and th e magnet a rmature, operating the motor 

current to the compressor. As the armature is drawn up the 
magnet contact is broken and the armature is held up by a 
pawl. The magnet is only in circuit during a portion of the 
upward travel of the armature, and for so short a period of 
time that the coil is never in service long enough to burn out 
or even warm. As the pressure against the diaphragm de
creases to the minimum the pawl holding the armature drops 
by gravity to the first position, closing again the motor switch 
and starting the compressor. 

As the cut-off works by gravity the closing of the motor 
switch is positive under any conditions, and is not dependent 
upon magnet or spring. In case of any accident to the cut-off 

FIG. 3.~ DlJPLEX JAM CYLINDER, SHOWING HAND BRAKE 
CONNECTIONS 

the compressor is left running and the air brake can be oper
ated by use of the hand switch on the platform. 

The duplex j am cylinder is shown in Figs. 4 and 5. By the 
use of this double cylinder, one end is connected to each end of 
the car. A ll the equalizing between the two trucks is accom
plished by the use of compressed air, instead of a complicated 
system of levers, as in present practice. The cylinder is placed 
exactly in the cent er of the car, allowing a straight pull to each 

FIG. 4.- lJ U PLEX JAi\I CYLl.:--DER 

FIG. 2 - T OP FlELlJ AN D ARi\L\ Tl'RE OF i\IOTOR RE;\IOVED 
FIG 3.- . \ U10i\IATI C C UT-OFF \VlTII 

COVER REMOVED 

switch supplying current to the compressor. As the pressure 
increases the diaphragm is forced outward until the magnet 
contact is closed. This energizes the magnet, Ii £ting the arma
ture quickly and opening the main switch, shutting off the 

truck. The hand brake lever is attached to the top of the jam 
cylinder casting, and is entirely independent of the air brake 
rods. This arrangement makes practically three independent 
brakes-two air brakes and one hand brake. 
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PNEUMATIC STATION INDICATOR FOR SUBWAY AND 
ELEVA TED SYSTEMS 

The accompanying illustrations show a novel and ingenious 
type of pneumatic station indicator now being tested on one 
of the cars of the Interborough Rapid Transit Company, of 
New York, and invented by Ernest K. Adams, of this city. 

In the engravings, F ig. 1 is a cross-section of the car with the 

11 II 
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FIG. 1.-CROSS SECTION OF CAR, WITH PNEUMATIC STATION 
INDICATOR 

indicator mounted therein, and Fig. 2 a longitudinal section of 
the same. The system primarily consists in placing a double 
indicator in the center of the roof of the car, where it can 
readily be observed from nearly every seat within. The indi
cator is operated by compressed air from the platforms of the 
car by mea11s of a lever. A movement to the right of this lever 
causes the printed st rip within the indicator to travel suitably 

operate the indicator system, these flaps may be made to cover 
the station names appearing at the indicator openings. In 
F ig. 2 the air conduits for the equipment have been carried 
along the roof of the car, and the indicator secured to it; but, 
of course, if preferred, the air conduits may be run within the 
car, and the indicator supported by brackets from the sides of 
the car. 

The application of compressed air to station indicators is 
claimed to be more flexible and safer than electricity, particu
larly if the 500-volt current in the car is employed for the pur
pose. If desired, however, the indicator can be run by an 
electric motor. The indicator may be also mechanically 
operated. 

-----+-----
PNEUMATIC SANDER 

The accompanying illustration shows one of the several sand
ing devices made by the American Locomotive Sander Com
pany, of Philadelphia and Chicago, for electric cars using air 

. \RR.\ NGE;\IENT OF PNEUi\IATIC SANDER ON CAR 

brakes. T he device shown is extremely simple in its application 
to old equipments, and it is claimed that it wi ll effect quite a 
large saving in sand over other methods. It consists essentially 

• of two traps placed underneath the sand-box. From each trap 
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FIG. 2.-LONGITUDINAL SECTION OF CAR WITH INDICATOR 

for an uptown trip, and conversely when the lever is thrown to 
the left to move correspondingly with a down-town run. T he 
air for the system is supplied by a small ~tomatic compressor, 
which is located under the car. In certain cases the compress~d 
air may be obtained directly from the reservoir that supplies the 
brake system. To advance the indicator one station, about 
I cu. ft. of air , a t 50 lbs. pressure per square inch, is required. 
The lever of the controller for this operation need be held at 
on side but for several seconds. When the equipment is em
ployed on a route with branch lines, and it is occasionally 
necessary to pass over a number of station names on the printed 
strip, a movement of a controller lever suffices to quickly ac
complish the function. Two stamped metal flaps, having the 
words "Next Station" raised thereon, are hinged to the sides 
of the indicator, and when for any reason it is not desired to 

a rubber hose connects with a r-i n. iron pipe. This latter pipe 
is fastened securely to the truck, the rubber hose allowing the 
car to swing around curves without interfering with any of 
the rigid connections. 

The air supply is taken from the main reservoir from which 
it passes through the motorman's valve with warning port 
to the traps. The sand is then lifted from the traps and blown 
between the tread of the wheel and the rail. The operating 
valve in the cab is fitted with a warning port, and is so con
structed that when the sander is in operation the warning port 
keeps up a continuous whistle. Should, however, the motor
man wish to stop the whistle and still desire to keep the sander 
in operation he can do so by simply pressing on the valve placed 
in the end of the operating valve handle. 

T his sander is arranged to operate with fairly coarse sand, 
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but the best results wi ll be obtained, of course, from sand that 
has been screened and dried. The manufacturer of thi s device 
recommends that the sand be screened th rough a sieve of No. 14 
wire and four-mesh per inch. 

It has been demonstrated that, compared with gravity 
sanding arrangements, pneumatic sanders effect a great saving 
in the amount of sand used, besides being more reliable. T he 
manu facturer of thi s pneumatic sander cla ims that it easily 
effects a saving as hi gh as 70 per cent. T he fact that the sand is 
blown di rec tly under the tread of the wheel makes it possible 
to sta r t a car on slippery ra ils without any trouble, and when 
used in conjun ction wi th the brake it can be brought to a stand
still very quickly, thus avoiding costly accidents . 

•• 
CARS FOR NEW LINES AT TRINIDADt COL.-

T he A meri can Car Company, of S t. Louis, has furni shed fi ve 
semi-convertible cars of the Brill patented type to the T rinidad 
E lectri c Rail road, of T rinidad, Col. Three of the ca rs have 
bodies 20 ft. 8 ins. long, and are mounted on 21-E trucks. T he 
uther cars have baggage compartments, a re 34 ft . over the 
boclies , and a re mounted on the A meri can Car Company 's M. 
C. B. t rucks, 14-B- r. T he shorter cars a re for use at T rinidad, 
ancl th e la rger cars a re intended fo r interurban servic"e be
tween T rinidad, Sopris and Starkv ille, these three towns fo rm
ing the ver tices of a tri angle, the di stance between each point 
being about 5 miles. T rinidad is one of the most important 
mining center s of the State, and is in the v icinity of the cele
brated Raton coal fi elds; it is also the junction of three im-

center posts, 2 ft. 8 in s. ; size of side si lls, 44.½ ins .. x 
7¾ ins., and end sills, s¼ m s. x 7¾ ins.; sill plates 
on the inside of side sills are 12 ins. x Ys in. The side 
posts a re 3¼ ins. thick, and the corner posts 3¾ ins. The 

I NTERIOR OF TRINIDAD COM'B I NATION CAR 

cars a re seated for thirty-six passengers, and the baggage com
partments a re furni shed with fo lding seats for smokers. The 
scats a re of the walk-over type, and are 36 ins. long, leaving 
the a isle 23.½ ins. wide. T he illust ration of the larger car 

illust rates the open appearanc e' when the win
dows arc raised into the roof pockets. The 
height of the step from the ra il-head is 13¾ 
ins., and the a istance of steps, 11 ins. T he 
trucks h:ive a wheel base of 6 ft. , and have 
33-in. wheels. A ll the cars a re handsomely 
finished m cherry with cei lings of birch. 
They a re equipped wi th sand-boxes, angle
iron bumpers, " Dcdenda" gongs ancl radial 
draw-bars of Brill manufacture. 

NEW; CARS:FOR1 MONTREAL 

CC L\ lni l\,\T l U l\ CAR FUl{ TR J J\ID .\ D ELECTR [ C R.\ ILl{UAD T he Montrea l Street Railway has appro· 

por tan t ~team lines. T he country t rave rsed by the interurban 
line is th ickly populated, and both systems, which have j ust 
been opened, will meet, doubtless, with success. 

T he dimensions of the short er cars a re as fo llows: Length 
ove r end panels, 20 ft. 8 ins., and over crown pieces, 29 ft. 8 
ins.; from panels over crown pieces, 4 ft . 6 in s. ; width over 
sills, includi ng panels, 8 ft. l in . ; width over 
posts at belt. 8 ft. 3~ ~ ins.; from center to 
center o f side pos ts, 2 ft. 8 ins.; th ickness of 
corner posts, 3¾ ins., and side posts, 3¼ ins.; 
sweep of posts, 1 ¾ ins. The side sills a rc 
4 ins. x 6¾ in s., with 12-in. x ¾-in . plates 
on the insides ; size of end sills, s¼ in s. x 
6¾ ins.; width of a isle. 23 ins. The distance 
fro m rail-head to platform-step treJ.d is 14¼ 
in s. ; from step to plat fo rm, 12¾ ins. T he 
seats are 36 ins. long and accommodate twen
ty-e igh t passengers. T he wheel base of the 
t rucks is 7 ft. 6 ins.; diameter of wheels, 33 ins. 

T he combination passenger and baggage 
ca rs a re 34 ft. over end panels, and 43 ft. over 
crown pieces ; from end panels over crown 
pieces, 4 ft. 6 ins.; width over sill s, includ
ing sheathing, 8 ft . 4 ins. ; di stance between 

pri ated $300,000 to be utili zed in the con
struction of fifty new cars, to be built at the company's own 
shops. The new cars will be of the semi-converti ble type, 
40 ft. over a ll , and 30-ft. body. T he door s will be at the side 
of the cars, making them of the accelerator type. T hen, again, 
the plat fo rms on the new cars will be 5 ft . wide instead of 
3 ft. 8 ins., as at present. 

L OCAL CAR FO R T RINIDAD ELECTRI C R.i\ ILRO.i\D 
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NEW CARS FOR DETROIT 

The J. G. Brill Company has completed lately for the Detroit 
United Railway Company an order for fifty cars like the one 
shown in the accompanying illustrations. The cars are for use 
on the city and suburban lines of Detroit, and include features 
which particularly adapt them to the conditions met with in 
that city. 

The seating arrangement was planned carefully to utilize the 
floor space so that forty-three passengers may be seated, only 
one less than with the usual cross-seat arrangement of the 
entire car, and providing standing room for a larger number of 
passengers. The clear space from the rear door to the cross
seats is a trifle over 8 ft., and between the longitudinal seats 
4 ft. 6 ins. This ample space, together with the fact that the 
rear platform is of the Detroit type ancl is divided by a railing 
which prevents obstruction, enables passengers to move freely 
in and out, minimizing the length of stops. thus adapting th e 
car to short headway and· to service on busy lines. The for
ward end of the car is provided with a single sliding door in the 
right-hand corner, of the Brownell semi-accelerator type, of 
which the builders are licensees. This arrangement permits 
the U!'e of a diagonal partition with swinging door and extend
ing from the inner door post of the car end to the vestibule 
corner post. The motorman has a commodious vestibule, or 
cab, and is free entirely from distraction by passengers. The 
heater is placed in the corner of the vestibule at the paneled 
side. 

The interiors are handsomely finished in quartered oak, with 

stationary. The seats, which are placed transversely to the 
car are 33 ins. long and have stationary backs. The aisle is 

INTERIOR OF DETROIT CAR 

21 ins. wide. The door at the forward end has a 30-in. opening, 
and the mutually-operating double doors at the rear end hav e a 
42-in. opening. The width of the monitor deck, measured be-
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CONSTRUCTION DETAILS OF DETROIT CAR 

bird's-eye maple ceilings, simply decorated. The lower sashes 
are arranged to drop into wall window pockets; the pocket 
openings are closed with hinged covers. The upper sashes are 

tween the vertical faces of the ventilator posts, is 5 ft. 2 in s. 
T he cars have a double flooring. with the interspace filled with 
mineral wool, which serves the <louble service of deadening th e 

sound of the trucks and keeping out the cold. 

D ET ROIT CAR FOR URBA N A~D SU BURBAN SERV ICE 

The length of the cars over encl panels is 29 
ft., and over vest ibule sheathing, "p ft. I in.; 
width over side sills, including panels, 8 ft. I 

in. , and over posts, including drip rail, 8 ft. 5 
ins. T he side sills are of long-leaf yellow pine, 
4 ins. x 7¾ ins., with 12-in. x ¾-in. steel plates 
on the inside. T he end sills, of white oak, a re 
s¼ ins. x 6¼ ins., and the center cross joists , 
4.½ ins. x s.½ ins.; thickness of corner posts, 
3¾. ins., and of side posts, 2¼ in s.; sweep, I¼ 
ms. The trucks arc Bri ll No. 27-F, with 33-in. 
wheels and ..J. ½-in. axles. Two 5_; -hp motors 
are used per car, both Lein g on th e rear 
truck. 
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TRANSIT PROPOSALS TO NEW YORK COMMISSION 

The session of the Rapid Transit Commission of New York, 
held on F riday, F eb. 26, was especially significant, because of 
the important proposals that were made for the extension and 
improvement of the city's transportation facilities. Three 
distinct and separate proj ects were outlined-the plan of the 
New York City Railway Company to build, at a cost of 
$40,000,000, a subway down Lexington Avenue, Broadway and 
W illiam Street to the Battery, and returning under Eighth 
Avenue and T hirty-Fourth Street to a junction with the main 
line; Chief Engineer P arsons' plan for extending the Brooklyn 
branch of the subway from F latbush and Atlantic Avenues, 
Brooklyn, through to th e Willink entrance of Prospect Park, 
to facilitate the running of subway trains from The Bronx to 
the beaches without change of cars; Mayor McClellan's plan 
fo r a Williamsburg Bridge terminal at the Bowery and De
lancey Street, to be built within eighteen months. 

Of these plans the most important undoubtedly is that of the 
New York City Railway Company. The company proposes, if 
te rms not too onerous can be secured, to build an underground 
road from th e Battery, on the vVest Side, to Thirty-Second 
Street, and eventually, perhaps, beyond the H arlem ; and, on the 
East Side, under Lexington A venue north from Fifteenth 
Street and south from F ifteenth Street under Broadway, with 
connecting links under T hirty-Fourth and Chamber s S treets, 
and an extension from Chambers Street under William Street 
to the Battery. T here would thus Le provided a belt line en
closing a large section of the lower part of th e city, with east, 
central and west continuations where they are greatly needed. 
T he chief attractions of this scheme are its provision of free 
t ransfers over the company's surface system. T he plans have 
been submitted to a committee composed of P resident Orr, 
Controller Grout and Charles Stewart Smi th, with instructions 
that a public hearing Le ordered. 

Mr. Parsons' plan, as previously outlined, provides fo r the 
extension of the Interborough Rapid T ransit Company's line 
from the intersection of Atlantic and F latbush Avenues, Brook
lyn, the orig inal Brooklyn terminus, under F lat bush A venue 
to the Prospect Park P laza. Mr. Parsons in hi s report, how
ever, sugges ted that instead of ending there the Brooklyn 
tunnel should be extended to the Willink entrance of Prospect 
Park and beyond to Malbone Street, where connection could 
l~e made with the B righton Beach and Coney I sland ra ilroad 
lines, providing an unbroken line of communication from the 
northern end of T he Bronx to the seashore. T he plan was 
re ferred to the committee previously delegated to consider the 
New York City Company's offer. 

Mayor McClellan announced that tro lley cars would be in 
operat ion across the \ Vi lli amsburg Bridge before long. 

----♦----

MEETING OF THE EXECUTIVE COMMITTEE OF THE 
AMERICAN STREET RAILWAY ASSOCIATION 

A meeting of the execut ive committee of the American Street 
Rai lway Association was held at the W aldorf-Astoria, New 
York, on Feb. 29 and March I. T here was a large attendance, 
the following members of the executive committee being 
present: Messrs. E ly, Foster, Grant, Shaw, P enington, 
H utchins, Rogers and Smith. 

One of the principal subjects discussed was, of course, that 
of the next meeting place of the Assoc iation, which, at the last 
meeting, was left open, subject to appointment by the execu
tive committee. A number of cities were considered, and con
siderable progress was made in selecting a meeting place. No 
absolute decision was reached, however, at the meeting in New 
York. T he decision of the committee in this respect and also 
as to the date of the meeting and the programme will Le an
nounced in these pages as soon as it is made public. 
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LONDON LETTER. 

(From Our Regular Correspondent.) 
O ue of the most novel schemes in the history of light ra ilway 

enterprise in England is proposed to be carrie_d out in the _Forest 
of Dean, nam ely, construction of a three-rail track of Ime, 12 
miles long, from Cinderford to Lydney on the Severn. The trac_k 
constituting the middle and outer rails-a narrow-gage one-ts 
to be used for passenger traffic and the two outside rails as a 
broad-gage line for mineral traffic. Owing to the high gradients 
from Cinderford to the Severn, no m otive power, it is estimated 
by the engineers, will be needed to draw the trains, wh~le it is 
proposed that the power necessary to make the return J_ourney 
to Cinderford be obtained by utilizing the force of the tides of 
the Severn for the generation of electricity. The scheme has 
excited a good deal of interest in the Forest of D ean, and at a 
public meeting recently held it was decided to support it. 

A storm of indignation has been raised in the district by the 
proposal of the London County Council to continue the present 
Hampstead Road tramway service which terminates at Euston 
Road along Tottenham Court Road as far as Oxford Street. The 
argument put forward by the tradesmen of the thoroughfare is 
that the tramway is unnecessary, that it would lead to " nowhere," 
and that at present the "tube" and omnibuses are sufficient for 
the needs of the locality. Statutory consent to the tramway has 
been given the London County Council by the St. Pancras Bor
ough Council. When, however, the bill comes before Parlia
ment it will be strongly opposed by the Holborn Borough Coun
cil, which declares that that portion of Tottenham Court Road 
which forms the boundary of their district is not suffici ently 
wide to admit of a double line of trams, and so, in spite of all 
efforts, London continues to be about the worst city in the world 
as far as electric transportation is concerned. 

At a recent meeting of the Leicester Tramways Committee it 
was decided that Mr. T. Robert Smith, A. M., Inst. E. E., should 
be appointed resident electrical engineer to th e new undertaking. 
The salary will be £250 a year, rising to £350. 

The Walthamstow Urban Council has just placed· the contracts 
fo r the construction of an electric tramway system, which, when 
co mpleted, will connect the growing towns of Walthamstow, Tot
tenham and Leyton, besides establishing direct communication 
between Northeast London and Epping Forest. The contracts 
have be en given two British firms-W . T. Henley's Telegraph 
Works Company, of Greenwich , for permanent way and over
head equipment; and F. Suter & Company, of London, for the 
dynamos, gas plant, etc.-the total of the two contracts being 
£96,611. 

The proposal to connect Dundee more directly with the High
lands than by way of P erth has been more than once seriously 
considered but has never got any further. It has now been 
brought u~ in view of the scheme for forming a water power 
electricity generating station in the Highlands. If this proposal 
is carried out an effort will likely be made to find a market for 
the current in Perth and Dundee. In that case it can either be 
brought to Dundee via Perth or direct from Stanley. It is con
sidered that an electric railway could be worked along the route 
of the cable, and thus accomplish a project which has long been 
considered a very desirable part of the city's railway system. 

The East London & Lower Thames Electric Power Company 
is promoting a bill of far-reaching importance. The bill , which 
provides for incorporation, wi!I also empower the erection of gen
erating stations and works. and the supply of electricity in an 
ext ensive area in the counties of London and Essex, includin g 
the metropolitan boroughs of Hackney, Bethnal Green, Stepney, 
Poplar. D eptford, Woolwich, Greenwich and B ermondsey; Ilford, 
\Voodford, Wanstead, Leyton, Barking, Romford, East Ham 
and West Ham. The proposed capital of the company is £2,000,-
000. with borrowing powers. 

The electrical "tubing" of London, which proceeds apace, is 
making an inevitable impression upon th e suburban fares of the 
existing trunk 'lines. The District was the first to lead the way. 
other companies have followed. and now the Great Northern 
announces a general reduction of its ordinary suburban tares after 
Feh. r. It is also inaugurating third-class season tickets between 
stations ir.. the suburban districts and King's Cross and the City, 
with facilities for passengers to use the intervening Metropolitan 
stations without extra charge. 

An important railway scheme will be promoted in this session 
of Parliament. The North Yorkshire Dales Railway Bill seeks 
power for the construction of a greater length of heavy electric 
railway, as distinguished from light railways or tramroads, than 
has ever been authorize<l in one scheme by the Legislature. The 
proposed line is to run from Hellifield to Scorton, and, according 

to the proposals, its ability to serve the Northern dales will be 
enhanced by the fact that junctions are proposed with the st eam 
lines of the leading railway companies now running through the 
district. The railway will be no less than 51¼ miles in length 
and almost entirely double track, and will be provided with all 
the usual equipment in the way of stations, signaling, etc. The 
estim ated cost of construction, including land, stations, bridges, 
earthworks, etc., but apart from electrical equipment, is £886,-
581 , and the capital of the company to be incorporated by the 
bill is £960,000, besides borrowing powers to the amount of 
£450,000. The promoters of the scheme are Messrs. T . J. Har
rison, J. W. Lodge, A. Lupton,, J. C. Winn and M. D. Wyvill. 

The growth of tramways in the United Kingdom is shown by 
the following figures taken from the blue-book on the subject 
published recently: 

1878 
Miles of lines open. . . . . . . . . . . . . . . . . . . 269 
Passengers carried .......... . ........ 146,001,223 
Ca1Jital exper.ded ...••.•......•••.... £4,207,350 

1,772 
1,681,948,655 
£41,656,597 

Under the draft provisional order which has been deposited 
at the Scottish office by the Glasgow & Southwestern Railway 
Company, power is sought to construct about 6 furlongs of 
new lines, and to widen about 4½ miles of their exis ting lines. 
P ower is also sought to enable the company to "at any time work 
by electrical power the traffic on their railways or any part there
of, or any railways in connection therewith, now worked or used 
by them, or any railways hereafter to be constructed." 

The. London County Council has had under consideration for 
some time the t enders for the supply of four 300-kw. three-phase 
generators for its new Greenwich power house, to be coupled to 
the Musgrave engines recently ordered. It has now decided to 
give this contract to the Electric Construction Company, Limited, 
of London and Wolverhampton, for the sum of £29,600, though 
there were lower bidders. The design submitted by this firm 
is for a complete fly-wheel alternator, built up with steel plates, 
and is very suitable for high speeds, while the construction pro
posed is the safes t known for withstanding centrifugal strains. 

Mr. Henry W . Clothier, whose association with H. T. switch
gear designs is well known, has resigned as manager of the esti
mating department of Ferranti, Limited, to take up the develop
ment of the business of Walker & Hodgetts, Limited, of Salford. 
Mr. Clothier joined Messrs. Ferranti, Limited, in 1894, and ha s 
t he record of having designed the first oil-break switch put t o 
commercial use in England. He was chief assi stant to M r. Fer
ranti in the design of switchgears, etc. , to the end of 1890, when 
he was offered an appointment as commercial manager for the 
switch department. At the commencement of 1903 the manage
ment of Messrs. Ferranti, Limited, was reorganized, and he wa s 
appointed to the position he has recently given up. Walker & 
Hodgetts were initiated in the year 18g8, and became a limited 
liability company in 1900. They are known as makers of C. C. 
dynamos and motors, their clientage hitherto being chiefly col
liery companies, theaters, and other users of lighting and power 
installattions. They have made a specialty of electric haulage 
and mining machinery. Mr. Hodgetts will in future manage the 
works and attend to the design of motors and dynamos, in which 
class of work he ha s specialized for a number of years. It is now 
the intention of Walker & Hodgetts to promote the interest of 
the existing motor and dynamo section, and to inaugurate a 
~pecial department for the manufacture of switchgears for use 
in central stations, collieries , etc. 

London County Council will ask Parliament this session to 
sanct ion tramway ex tensions costing £1,729,845, including £657,-
300 for the widening of streets. The Highways Committee has 
recommended the Council to give statutory notice of an inten
tion to compulsorily acqui re the London Southern Tramways 
system. Some de lay has been ca used by the indecision of the 
Lambeth Borough Council. The Finance Committee, reporting 
upon the financia l aspects of the purchase, state that the total 
capital outlay involved in this proposal is about £393,000 gross, 
or, after deducting the value of recoupment in connection with 
the street widenings, £385,000 net. These figures, however, in
clude no part of the cost of the generating station for supplying 
electrical energy. 

The Torquay Tramways Bill has passed the Standing Orders 
stage on the consent of the corporation being proved. The total 
length of tramways contemplated is just over 8 miles, at an 
estimated cost of £87,000. To start with, 5 mil es of lines will 
be laid, viz., from Castle Circus to Tor railway station; from 
Castle Circus to the south pier, and from Castle Circus to St. 
Marychurch Townhall ; and it is stipulated that these three lines 
shall be open for public traffic before the expiration of eighteen 
months from the pa:,:,jp.g of the Act, probably about next July. 

A. C. S. 



STREET RAILWAY JOURNAL. [VoL. XXIV. No. 10. 

PARIS LETTER 

(From Our Regular Correspondent.) 

A ffairs of the Metropolitan, as u sual, continue to occupy a very 
great deal of public attention. At a recent sitting of the Muni
cipal Commission appointed for watchi ng th e City interests in the 
Metropolitan schemes, and at which the State Council and th e 
Prefect of Police of Paris were represented some few unimportant 
modifications were approved concerning the lines in operation 
and projected. The principal improvement is to give two entries 
and exits to all stations to be constructed and to transform sev
eral already finished, notably the Palais h.oyal Station, the most 
frequented of line No. 1. 

Line No. 3 (Courcell es-Menilmontant) is completely finished 
beween the Avenue de Villiers and the Place Gambetta. The 
Metropolitan company, to whom the tunnel h as been delivered 
expects to inaugurate the line in July. The train s will consist 
of six cars, larger and better ven tilated than exist in g cars on the 
lines now opened, and will be mounted on bogie trucks. 
The equipments will be furnished by the French Thomson-Hous
ton Company, which has recently taken the order for 90 equip
ments. The six-car trains will each consist of 3 motor-cars and 
.1 trailers, and the equipments will be of the Type M, modified 
by having contractors and reversers mounted in the motorman's 
cahin in stead of beneath the car; the cabin is constructed en 
tirely of metal. At the present momem test s are being mad e 
with bogie trucks, of which the corners are round ed on account 
of sharp curves. The motor cars wi ll measure about II meters in 
length over all. 

The list of accidents on the Metropolitan is not yet closed. 
Small outbreaks of fire are pretty constant. but are immediately 
extingui shed. The third rail, however. still gives trouble owing 
to defective insulation; no perman ent insulators have yet been 
a<lopted to replace the defective ones, which have g iven rise to 
a number of short circuits and incipient outbreaks of fire. 

The inquiry regarding the catastrophe of last August on the 
line No. 2 has just h een closed. and responsibility is attached by 
the commission to the traction manager as well -i s the e1r1pJc.yt:cs 
of the hurn ed train . 

In spite of the unfinished con<lition and the recent bad luck 
of the Metropoli tan, it is growin g in public favor , and its man
agers should feel encouraged in their progressive policy hy the 
favorable fi gures reported. These latter have been remarkably 
good in January last , surpassing the th en record (April, 1903) by 
frs. 34,840, and su rpassin g January, 1903, by £rs. 419,000. 

For the second IO days in January, 1904, th e company showed 
,1,202,724 passengers and £rs. 556,382 receipts. 

The corresponding figure s for the Compagnie Generale des 
Omnibus ~how a decrea se. On th e other hand. the Compagnie 
Generale Parisienne des Tramways report an increase of £rs . 
r8.ooo for January, 1904, over January, 1903. 

As re gards now the departmental tramways and their operation 
in 1904. stati stical data is available in th e Journal Officie 1. from 
which is abstracted the following-: The t ramwav lines in the Seine 
Department . guaranteed by th e State, show an increase in receipts 
eq ual to £rs. r6 per share. a decrease in expenses of £rs. 14 per 
c;l,are. givin g a net profit equal to £rs. 6,1 per share. As regards 
lines not guaranteed. the net product has increased by £rs . 174 
per share. The net increase per kilometer for tramways in this 
department is about £rs. 163, and in oth er <lepartments the ave r
ag-e attains £rs. 577 increase per kilometer. 

The eastern suburbs of Paris have been deprived of their one 
means of transport and communication wi th Paris. This was due 
to the strike on the Est Parisien. Out of 1200 employees I 125 
went on strike on J an. 30. The strikers, as u sual , prevented cars 
from running and the usual consequences of the strike occurred. 
The questions at issue concern th e hours of work and have n oth
ing to do with the wages. Formerly the cars ran 18 or 19 h ours 
a <lay, and in consequence there was a day and night shift. A 
constant schedule was run. The company, in response to de
mands from the public, doubled the service at the rush hours 
morning and evening, and reduced the number of cars running 
in midday. This interfered with the usual habits of the men 
and broke their 9-hour day into two shifts, hence the reason for 
determining to go on strike. 

The strike was referred to arbitration and a temporary peace 
was made. Higher wages were paid by the company for extra 
hours of sen·ice, and two monthly holidays were given instead 
of one. The company, moreover, agreed to introduce a system 
similar to the original arrangement. The strike caused immense 
inconvenience to the district served by this company, and even 
yet all questions are not settled, although service has been re
sumed in a general way. 

IMPORTANT CHANGES IN AN INDIANA RAILWAY 
The owners of the Fort Wayne Traction Company have voted 

to change the n am e of the company to the Fort Wayn e & Wabash 
Traction Company, so as to include the interurbans running to 
Logansport and Lima, Ohio, which the company has recently 
acquired. George F. McCulloch, president of the Indiana Union 
Traction Company, has disposed of his interests in Fort Wayne 
and other northern Indiana lines, and the real h eads of the trac
tion lines in Fort Wayne and vicinity now are Messrs. Morgan. 
Jones , Taylor and Wanamaker , of Philadelphia; James Murdock. 
of Lafayette. and H. C. Paul and F. B. Fl emming, of Fort Wayne. 
These capitalists own, besides the city lines in Fort Wayne, Wa
hash, Logansport and Lafayett e, the Wabash & Logansport In
terurban line, th e Wabash River Traction line and the Roches
ter & Northern Traction line. The Fort Wayne & Wabash Trac
tion Company will control all the large traction lines in Northern 
Indiana. U nd er the new arrangement lines will be extended and 
interurban se rvice begun between Elkhart, St. Joseph, Fulton, 
Marshall and Kosciusko counties. 

• •• 
PROPOSED ELECTRIC RAILWAY BETWEEN PHILADELPHIA 

AND ATLANTIC CITY 
The Delaware River & Atlantic Railroad Company, which was 

incorporated some years ago for the purpose of building an 
electric railway between Philadelphia and Atlantic City, has at 
last let the contract for building the road to the Delaware River 
& Atlantic Construction Company, and the work is to be com
pleted by May 1, 1905. P . B . Shaw, owner of the controlling 
int erest in a number of railway and lighting plants. is the presi
dent of the construction company, and Wilbur F. Sadler, Jr. , of 
Trenton. N. J. , is the general m anager. 

The railroad company has completed the purchase of a private 
right-of-way, mo ft . wide. between the D elaware River. at 
Gloucester. :i. nd Florida and Atlant ic Avenues, Atlantic City, 
and. according to present pl ans. four tracks will be laid. with 
100-lb. rail s. Owing to the abolition of all grade crossings, the 
amount of earth to be used in fillin g in will r each a total of more 
than 2,840,000 cuhic yards. and there will be 6o bridges, costing 
over $500,000 for the structural work alone. 

The main power h ouse will be located at Gloucester City, 011 
account of the low price of coal at tidewater. and the power will 
be distributed to half a dozen or more sub-stations along the 
~2 miles of road. The plans provide for turbine engines aggre
gating 25,000 hp, and th ere will be suffi cient room to accommo
date twice this amount of equipment. The method of feeding 
the current to the cars has not been definitely det ermined. 

O n the Philadelphia end of the lin e most elaborate prepara
tio ns have been made for the handling of the passenger traffic. 
Some time ago the D elaware River & Atlantic Railroad Com
pany purchased the land on Delaware Avenue, between Market 
and Chestnut Streets, adjoining th e ferry houses of the Pennsyl
vania and Philadelphia & R eading Railway Companies. The 
Gloucester Ferry Company's six boats, franchises.· stocks, bonds 
and real estate h ave also been purchased by the Delaware River 
& Atlantic R ailroad Company. Add itional ferry-boats of the 
double-deck type, patterned after the P ennsvlvania Railroad 
Company's West Twenty-Third Stree t, New York. boats. will 
be purchased. The Ferry Company owns a terminal at South 
Street, Phil adelphia. and an 8so-foot frontage at Gloucester City. 

The cars will be of the Pullman type, equipped with four 250-
hp motors . and will be capable of attaining a maximum speed 
of 100 m. p. h. As th ere will be no g rade in excess of I per cent. 
and no curve in excess of I degree, excepting at terminals. it 
will be poss ihle to maintain a speed of about 75 m. p. h. It is 
stated hy one of the officials that the time will be I hour from 
Philadelphia to Atlantic City, or vice-versa. including the ferry 
trip. The fare will be $1 instead of the $1.75 charged by the 
steam railroads; tickets will be unlimited, and cars or trains will 
be run every 15 minutes from 6 a. m. to 12 midnight, daily. The 
roa <l will also haul fr eight, express and mail. All the prin
cipal trains , passenger and freight , will be run through the 52 
miles without a stop. 

The field for business is a peculiar one. The Philadelphia & 
Reading and Pennsylvania Railroads , according to their reports, 
carri ed 18,6oo,ooo passengers between Camden and Atlantic City 
last year, and were even then unable to handle all the excursion 
business offered. There have been more than 300,000 visitors 
in Atlantic City on a single Sunday. 

The Delaware River & Atlantic Railroad Company is under
stood to have expended about $3,000,000 in purchasing the ferry 
husiness, rights of way, etc., including the $104,000 paid to the 
State of New J ersey for the charter. 
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NEW REPAIR HOUSE 

T he Dittrick & Jordan E lectric Company , of Cl eveland , h as 
be en incorporated by, the m embers of the firm of Dittrick l!:c 
Jordan, that city , who for the past two year s have be~n doing 
general elect ric railway repair work. Until a short t1rne ago 
the company h ad been doing business on a small scale, but lat ely 
it has been found n ecessary con sid erably to increase th e facto ry 
space and equipm ent to take care of th e growin g business. Mr. 
Dittrick, who is in active charge of "th e company' s sh op. was 
fo r a number of years in charge of electrical repair work at th, 
shops of th e Cleveland City Railway Company, wh ere h e ga ined 
a wide, practica l knowledge of the r equirements for hi gh -class 
r epair work. M r. Jordan h as had wide experi ence as an oper
ating m an, having formerly been divi sion superintendent of th e 
Detroit U nited R ailway and later superintendent of th e Cleve
land, Painesvi ll e & Eastern Railway. Th e company's shop i
well equipped, and it is the intention to carry a large stock of 
r epair parts on hand for imm ediate shipment. The company 
was prohahly the fir st in the country to use mi canite coil s for 
armatures. and the snccess of thi s inn ovation is well known. I11 
sellin g coils the company makes a practice of soaking them just 
before shipm ent. For facilitating prompt deliveries on W es t ern 
work th e company h as establish ed a branch sh op at Leavenworth 
Ka.n., where :i. full lin e of coi ls will al so be carri ed. The com 
pany numbers amon g its regular patrons som e of the foremos1 
interurban and city roads. 

•• 
DISCLOSURES MADE AT THE TRIAV'OF THE PHILADELPHIA 

ACCIDENT FAKIR 

The trial in Phi ladelphia, a few days ago, o f Frederi ck Sey
mour, alias Francis Irving and J ohn H art e, whose arrest as the 
result of a bogus accident claim again st th e Philadelphia Rapid 
Transit Company was noted in the STREET R AILWAY J OURNAL 
of Feb. 13, brought to light a swindling sch em e said to involve 
~ixteen persons , four of whom are physicians. B esides th e alias 
Harte, Seymour appears to have been known at o ne time or 
another as J. J. Galbraith, J. Samuel Gordon, Edward William s 
and Edward J. T oon ey, and under all of these nam es, with th e 
assistance of his accomplices , brought action for damages again st 
public service companies in four different States. Thi s h e con
fessed when arraigned in court. but gave the name of only o ne 
o f his confederates in crime. It is said that the other persons 
who operated with him are known to the Rapid Transit Company. 
and that they will be arrested very soon. 

In the swindle against the Philadelphia Company Seymour was 
assisted by one Beatrice Graham , said to be a chorus g irl play 
ing in New York. Th e actress, who had b een passin g as Sey
m our's wife for three yea rs. said she had b een injured whil e a 
passenger on a trolley car in Philadelphia. Her claim against 
the company was fo r $5000. Seymour says that about a m onth 
ago he r ead an account of an accident at N inth Street and Girard 
Avenue, Philadelphia, and that h e then arran ged with Miss 
Graham to say that sh e had been a passenger and had been 
injured. She went t o bed at New York City and a claim fo r 
damages for personal injury was then presented. In court Sey
mour admitted that the woman was not in Philadelphia on th e 
day of the accident. On Nov. 8. 1903, Seymour himself, under 
that name, was at the Bingham House, Philadelphia , and put in 
a claim for injuries sai d t o have b een r ece ived while a tt emptin g 
to board a Ch estnut Street car a t T wenti eth Street. On J an 
I4, a s J . Samuel Gordon, stopping at Green 's, h e attempted to 
board a car a t Nineteenth and Ches tnut Streets, and was thrown 
down. . It is said that the conductor of this car recognized Gor
do n as Seymour and r eported th e case to the company. 

Seymour, togeth er wi th oth er members of the gan g, so suc
cessfully worked a fake against the Public Service Corporation 
of New J eresy that they secured $65 in payment of a claim against 
that company. La t er, h owever, the di scovery was mad e by th e 
company that it had been swindled. An investigation fo llowed, 
and Dani el, one o f the m embers o f the gang, confessed. It seems 
that thi s sam e Daniel, in January, collected $100 from the Brook
lyn-New York Ferry Company for r eputed injuri es to his wife 
in a ferry-boat colli sion. It was also admi tted by Seymour on 
the stand that h e, under th e nam e of J. J. Galbraith, presented 
a claim against th e Fair Haven & W estvill e Company, of New 
H aven , Conn. 

Judge Wiltbank, before whom Seymour was tried, sentenced 
the off en der to two years in the Eastern Penitentiary. 

PHYSICAL TESTS BY THE BROOKLYN COMPANY 

T h e B rooklyn Rapid Transit Compa ny is subjecting all its 
motormen to a rigid physical exam ination. About thirty m en 
are being called daily by the company to pass muster before its 
phy sicians. A thorough te st is made of the men ' s eyesight . 
wh ile an examination is al so made of the general physical con
diti on. Every motorman is thoroughly examined before he is 
engaged by the company, but some of the men h ave now been 
in th e serv ice for over fifteen years. It is to insure itself that 
th ese m en are equally as capable now as when fir st ass igned to 
duty that th e tests are being made. Last summer the company 
conducted a ser ies of eyesight tests. Of a hundred men who 
were inspecte d at that time only one failed to pass. There are 
at present about 400 motormen on th e elevated system and 1700 
on •th e sur face lines. In summer there are perhaps 2500 in all. 
as the company takes on severa l hundred extra men at that time. 

----♦-----
CONTRACT FOR SECOND CRAWFORDSVILLE-INDIANAPOLIS 

LINE 

A contract h as just been signed by the Con solidated Traction 
Company, of Indianapolis, Ind. , with Westinghouse. Church. 
K err & Company, to construct and in sta ll completely the electric and 
mechanical equipment for the Consolidated Company's ' road be
tween Indianapolis and Crawfordsvi lle . The engineering work 
is t o b egin as soon as the weather permits, and the work of 
building the power house at Crawfordsville is to begin about the 
middle of next month. 

The traction company has been working for about eight months 
on the grading, cul vert s. bridges and fences along its way, and 
this work i;:; practicallv compl eted. It has not yet been decided 
wh ether th e onrhead or the third-rail svstem will be adooted. 
hut the conditi ons are almost ideal for the use of the third-rail 
<;ystem. as the way i<; nractically a straight line from Indianapolis 
to Crawforcls,·i ll e, with only sli ght grades at any points. with a 
private right-of-way the entire distance and with onlv sixty-two 
road crossin gs in it s 4.1 miles. outside of this citv's limits. The 
only railroad crossing is at New R oss. · 

The work of buildin g the road will be pushed as rapidly as 
cossiblc. and it is tho ught that it will be completed this vear. 
Th e principal towns through which the road will pa s<; are Cler
mont. Brownsburg. Pittsboro. Lizton, R aintown, Jamestown. 
N"ew Ro ss and L imm sburg. The road will begin with an hourly 
passenger se rvice. and it is the intention to pay considerable at
tention to the fre ight business. 

• •• 
THE NEW POWER PLANT OF THE EVERETT RAILWAY & 

ELECTRIC COMPANY 

.Material is being shipped to Lake I sabel , 32 mil es east of 
Everett, Wash., for the early beginning of work on what is known 
as the May creek power plant , by the Everett R ailwav & E lect ri c 
Company. T h e plant is designed to furnish 15,oo~ hp, to be 
carri ed to Everett for street railway, lighting and power purposes. 
and the plant will be unique in that the head of water wi ll be 
the greatest in the U nited States. 

The intake for the 32-in. steel pipe will be 30 ft. below the sur
face of Lake I sabel. The pipe wi ll be carried 12,000 ft., with a 
fall in that distan ce of 2500 ft. Th e total distance wiJ] be short
ened by 4000 ft. if the company determines to tunnel a g ranite 
hill lying b etween the lake and site for the power house. 

Owing to th e enormous pre ssure special st eel pipe has been 
ordered. Toward the nozzle th e pipe decreases in diamet er t r 
20 in. The diameter of the nozzle itself will be about five-eighth s 
of an in ch. A wheel of the Pelton type will be u sed. L:i.ter, wh en 
additional power is needed, ano th er stream and whe el will be 
installed. The pressure o n th e stee l pipe is 1100 lbs. to th e sq. 
in., and th e speed of th e water leaving the nozzle is 25,000 ft. per 
minute. 

The cost of the plant wil l be about $600,000, and it will tak P 
the place of a fine steam plant built two yea r s ago. The outl et 
of Lake I sabel will be dammed, thu s s toring e11ougl1 water for a 
~ix months' run .. This is in _a precau tionary m easure. May Cre ek 
1s not large, b ut 1s a t umblin g mou nta in stream flowing into the 
lake. and is never dry. 

The company is now building roads to the lake, which is a li t tl , 
more than a mile from the Great Northern track s. The co untry 
is so rough that a roundabout route must be taken. 
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SL LOUIS COMPANY'S LOAN 

It is r eporte d in financial circles that the loan des ired by the 
S t . Louis Transit Company has been secured. It is stated th at 
this has been done by either selling or giving as collat eral $8,000,-
000 of the $20,000,000 issue of improvem ent bonds authorized at 
th e last mee ting of the stockholders. These bonds have not 
been sold up to this time. 

Murray Carl eton, pres ident of the company, said that the ne
go tiations fo r securing the loan were progressing favorably, but 
had not ye t been closed. Th e money is wanted to dischargr 
obligations resultin g from the large amount of work made neces
sary by the F air, and to meet large payments which come due 
March 15. 

A large fo rce is at work building the World's Fair termin als , 
and General Manager du P ont says that the work will be pushed 
to an early completion. Some grading and excavation have been 
done, but now is the first time that a large force could be profit
ably employed. T he ground has thawed enough to permit active 
work, and on some of the prepared ground t racks have already 
be en laid. Mr. du Pont is confident that the t erminals will fur 
nish all t he facili ties required and that they will be in readiness 
fo r the fir st crowds. 

•• 
THE CONNECTICUT RAILWAY AND LIGHTING COMPANY 

SECURES POWER FROM THE NEW MILFORD COMPANY 

The Connecti cut R ailway & Lighting Company has entered 
into a 30-year contract with the New Milford Power Company 
fo r power fo r its troll ey systems, electric light and power busi
ness in Waterbury and New Britain. T h is contract calls for a 
minimum paym ent to the New Milford Power Company, when 
the plants are complet ed, of $129,6oo per year . These payments 
are to be g raduated during th e first eighteen months in the fol 
lowing manner: Minimum payment for the first six months to be 
not less than $37,240 ; fo r the second six months, $46,480 ; fo r 
th e third six months, $55,720, and thereafter during the entire 
term of thirty years t he sum of $129,6oo per year . 

The New M ilford Company, operating under a special charter 
granted by the Legislature of Connecticut in 1893, has acquired 
and is the owner of the valuable water powers at Bull s Bridge, Gay
lordsville and Boardman's Bridge, Conn., on the Housatonic 
River, and the lands necessary for its use along the river on both 
sides, fo r a d istance of about IO miles. I t has constructed a dam 
of solid concrete masonry at Bull 's Bridge, on rock foundat ion, 
and built a canal over 11,000 ft. in length, giving a fall from the 
terminus of the canal of 115 ft. A power house has been con
structed entirely of masonry and steel, and there are six hydraulic 
machines and six generators installed and in operation . T he 
capacity of the plant, as rated at the wheels, is 10,500 h p, wh ich 
powe r is be ing delivered at Waterbury for the t rolley systems. 

T his means that the plant al ready installed has capacity to sup
ply t he amount requir ed for the third period or at the rate of 
$111,000 per year. Plans are now being matured to construct 
an aux iliary plant at Boardman's Bridge, and also to enlarge 
t he present development by making use of part of the surplus 
water. T h e canal has been construct ed with sufficien t capaci ty 
to carry 50 per cent additional water. 

SUPREME COURT DEODES IN FAVOR OF JERSEY CITY 

T he Suprem e Court has just given judgment on demurrer t o 
Jersey City against the J ersey City & Bergen R ailroad Com
pany, the Consolidated T ract ion Company and the North J ersey 
Street Railway Company and t he B er gen Company, lessee, being 
all the street railway companies using the streets of J ersey City. 
The suit of the city was to compel the Public Service Corporation, 
which controls th e compani es, · to pay a license of $IO per car 
to the city. At the time of the grantin g of authority to use the 
streets, the city of Jersey City did so upon condition that th e 
::ompany pay an annual license fee of $10 per car . The com
panies accepted the condition and then an ordinance containing 
the license clause was passed, but as soon as the road had been 
installed the Supreme Court set aside t he ordinance. The court 
holds that the company is bound by its contract with the city. 
The license fee of $10 per car has not been paid since 1868. The 
fe es now amount to many thousands of dollars long past due, 
and the companies will be compellecl to pay $10 upon each car 
annually in future, 

ANNUAL REPORT OF LOUISVILLE COMPANY 

T he annual meeting of the Louisville Railway Company was held 
a few days ago. Di rectors were re-elected and the operating report 
for the year just ended was presented. T his report shows as fol
lows: 
Gross earnings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1,941,599 
Operating expenses ............... . ..... $1,050,125 
'f axes for year . . . . . . . . . . . . . . . . . . . . . . . . . . . 150,000 
Interest on debt and dividend on preferred 

stock . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . 482,785 
Depreciation on equipment . . . . . . . . . . . . . . . . 50,000 
Set aside on account of judgment for back 

taxes ............ .. .......... . ........ . 30,000 

N et earnings ....... . ............................. . 
From which deduct dividend on common stock of 5 

per cent .. . ............ . ... . .. , ...... . . . . . ...... . 175,000 

N et balance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $3,688 
For the purpose of comparison the summarized reports of 1903 

and 1902 are appended: 
1903 

Gross earnings .. . . .. .. . . ............ .. .. $1,941,599 
Operating expenses . . . . . . . . . . . . . . . . . . . . . r,050, 125 

Net earnings . ...... . ..... ......... , ... . 
Fix ed charges . . ..... .. . _. ... ........... . . 

$891,474 
712,786 

Net income . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $178,688 
Dividends . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 175,000 

Surplus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $3,688 

1902 
$1,771,887 

1,127,716 

$644,171 
333,880 

$310,291 
300,000 

$10,291 

PROPOSED NEW POWER STATION FOR NEW ORLEANS 
The construction of a new power house station for the New 

O rleans (La.) Railways Company is proposed. The ultimate 
capacity of the proposed plant will be 20,000 hp. An equipment 
capabl e of developing 7000 hp is to be installed, in the first in
stance. Sanderson & Porter, 52 William Stree t, N ew York, are 
the consulting engineers for the New O rleans company. 

•• 
DETAILS OF NEW YORK BRIDGE PLANS 

With the approval of Mayor McClellan to the general features 
of t he plan, B ridge Commission er Best, on Saturday, Feb. 27, 
made public the details of the proposition framed by Chief En
gineer 0. F. Nicholls to connect the Brooklyn and Williamsburg 
Bridges. It involves the erection of an elevated· road from 
,v orth and Centre Streets, where the proposed Brooklyn Bridge 
terminal would end, to run to the Bowery and D elancey Street, 
at whi ch point it would connect with the proposed elevated road 
terminal from the Williamsburg Bride. This connection, it is 
estimat ed, would cost $2,000,000 for the land, and about $1,000,000 
for t he constructi on of the elevated connection. 

T he proposed extension of the Williamsburg Bridge elevated 
structure will run over the widened Delancey Street to the Bow
ery, and ther e, by having the structure high enough t o cross ove r 
the Third Avenue eleyated tracks, the connection with the road 
running from the Brooklyn Bridge could be effected. It is pro
posed to have a large station at the B owery and running two 
blocks west toward Mott Street. 

The W illiamsburg Bridge extension is figured to cost about 
$8,000,000, including the widening of the street , to which the 
city will take title May 1. The Brooklyn Bridge terminal, pro
posed to relieve the bridge crush, will cost $6,000,000, includin g 
the t erminal building from the b ridge t o Duane Street , with a 
three-story office building on top, bringing the total height to 
a level with the Hall of Records. The switch yards would run 
to Worth Street, where th e connecting railroad would meet it. 

MEXICO CITY SYSTEM TO BE EXTENDED 
The Mexico E lectric Tramways, Limited (known as the Wern

h er-Beit system), proposes t o considerably extend its lines in 
Mexico City, which are now including those running in the sub
burbs, some 120 miles in length . The company has filed an appli
cation with the D epartm ent of Public Communications for au
thorization to build a line from Nino Ferdico, on the south, t n 
Los Angeles on the north sicle, thµi; f9rming a complete circuit 
ano~s the city. 
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REORGANIZATION TALK IN CHICAGO 
In conn ection with the retirement of R. R. Govin fro m th e 

receivership of the Chicago Union Traction Company, M r. Govin 
announced that person s controlling th e Chicago Union Traction 
Company, who also have large stock interest s in th e North Chi
cago and W es t Chicago Street Railroad Companies, had con
cluded to take steps to brin g about the reorganization of the 
Chicago Union Traction system. As many of those interested 
are desirous that Mr. Govin should represent them, and as hi s 
duties and obligations as receiver might hamper him , it seem ed 
wise to him that he should ask the court to relieve him from the 
position as receiver. Mr. Govin says that any scheme of reorgan
ization, in a measure , rest s upon the litigation now in th e courts 
The h earing of the ninety-nine-year case is now being held. 

MORE NEW CARS FOR KANSAS CITY 

The Metropolitan Street Railway Company, of Kansas City, Mo., 
has ordered thirty-five more new cars of the S t. Louis Car Com
pany. These cars are to be simi lar to the standard cars of that 
company, described in the STREET RAILWAY JOURNAL of June 27, 

1903, except that they will be mounted ()11 St. Louis No. 47 short 
wh eel-base trucks, instead of the Brill trucks mention ed in that 
article. 

THE McGUIRE-CUMMINGS MANUFACTURING COMP ANY 
The McGuire-Cummings Manufacturing Company, of Chi cago, 

has recently been organized to take over th e business of the 
l\_1cGuire Manufacturing Company. This reorganization is prac
tically a consolidation of the McGuire Manufacturin g Company 
and the Globe Iron Works, both of Chicago. The Cum mings 
mentioned in the new company's titl e is John J . Cummin gs, presi
dent of the Globe Iron Works. 

The Globe Iron Works has a facto ry located on the north side, 
Chicago, where it makes a number of iron specialties. The co n
solidation will add to the manufacturing facilities of th ese com
panies. 

PERSONAL MENTION 

Mr. C. A. SEARS has resigned as electrician of th e Puget 
Sound Electric Railway, of Tacoma, Wash. , and Mr. R. J . M c
Clellan has been appointed as his successor. 

MR. JAMES A. GREER, for several years connected with th e 
\Veber Rail Joint Company, of New York, has recently been 
advanced to the position of assistant general manager of the 
company. 

MR. A. C. HARRINGTON, formerly manager, purchasing 
agent and superintendent of the Erie Rapid Transit Stree t Rail 
way Company, of Erie, Pa. , has been appointed superintendent 
of the Columbus, London & Springfield Railway Company, of 
Columbus, Ohio. 

MRS. W. F. KELLY, wife of W . F . Kelly, gen eral manager 
of the Oakland Transit Consolidated Railway Company, and the 
San Francisco, Oakland & San Jose Railroad Company, died 
at h er home in Oakland, Cal. , on Feb. 14. Mr. K elly, who is 
widely known throughout the country among street railway m en 
:ind an eleven-year-old son survive her. 

MR. CHARLES THRASHER, who has been elected vice-presi
dent and general manager of the N ew York & Long Island Trac
tion Company, is an extremely young man for such an important 
position. He received his training on the Mandelbaum roads in 
Ohio. having been auditor of the Western Ohio Railway, and later 
of the Cincinnati, Dayton & Toledo Traction Company. H e was 
sent to the Long Island road last year, and has been in charge of 
the operation of the road since that time. 

THAT the late Senator Hanna was ex tremely popular with all 
the officials and department heads of th e street railway com
panies with which he was conn ected is attest ed by the kindly 
resolution of sympathy drawn by th e employees of the Cleve
land Electric Railway, and the t ribut e made to the Senator's m em
ory ?Y Mr. George Mulhearn, for thirty-on e years general 
superintendent of the Cleveland City Railway Company of which 
Mr. Hanna was president. Mr. Mulhearn said: " I ha;e lost my 
best fri end. In all the yea rs that I knew Mr. H anna I never heard a 
harsh word pass his lips, nor an appeal for help refused. His men 
always turned to him in t rouble, and he was never too busy to listen 
to their grievances and to right their wrongs. * * * H e was one 
of the most consistent fri ends of labor in A merica, an d working
men W\:' fe just beginning to reali ze it a t the time of hi s dea th. 

MR. CHARLES T. CHAPIN, for many years the president of 
the Roch ester Car Wheel Works of Rochester, N. Y., which posi
t ion he fill ed with conspicuous ability, has been elected vice-presi
dent of th e National Car W h et! Company, whi ch is a consolidation 
of fo ur important plants, viz: The Rochester Car W heel Company, 
R ochest er, N. Y.; Keystone Car Wheel Company, Pittsburg, Pa.; 
Maher W heel & Foundry Company, Clevelan d, O hio, and the 
Cayuta W h eel & Foun dry Company, Cayuta, Pa. Th e li st n ' 
o ffi cers for the new company a re as fo llows: C. V. Slocum, presi
dent , P ittsburg, Pa. ; Charles T. Chapin, vice-president, Roche s
ter, N . Y. ; C. A. Maher, secretary, Cleveland, Ohio, and William 
T. Goodnow, treasurer , Cayuta, Pa. 

M R. C. D . BALDWIN has recently been appoi nted purchasing 
agent of the Uni ted Rai lroads, of San Fra ncisco, to succeed Mr. 
A. K . St evens, who has been made claim agent of the company. 
the form er claim age nt , Mr. E. E. Gates, having resigned to t ake 
tip private law practice. Mr. Baldwin fo rmerly was purchasin g 
ag ent for th e J ersey City, Hoboken & P ater son R ai lway Com 
pany, and m ore recently held a similar position with the P ublic 
Service Corporat ion, of New J ersey, at Newark, N. J . A nother 
chan ge in the personnel of the U nited R ail roads is th e appoint, 
m ent of Mr. H . H . Lynch, formerly superintendent of construc
tion and road engin eer., as consul ti ng engineer of the company. 
M r. W arren C. Lane has been made en gineer of maint enance of 
way, assumin g Mr. Lynch 's duties. th e ti tl e of superintendent 
of construction bein g abolished. 

l\fR. GEORGE A. STANLEY, of Cleveland, who, as previously 
noted in the STREET R AILWAY J OURNAL, has been elected president 
o f the N ew York & Long I sland T ract ion Company, is prominen tly 

ident ified with the Andrews-Stan
ley interests, which control t he 
Cleveland E lectric Railway, the 
Utica & Mohawk Valley Railway 
and the New York & Long I sl
and T raction Company. Mr. 
Stanley is purchasing agent fo r 
the Cleveland E lectri c Railway 
Company, and has had a wide 
experience in electric rail roading. 
T he New York & Long I sland 
T raction Company has about 2 2 

miles of road in operat ion, and 
has secured all the franchises 
necessary for building an 18-mile 
extension. I ts lin es will connect 
with the Kings County elevated 

G. A. STANLEY line of the Brooklyn Rapid Tran-
sit Company at the city line in 

Brooklyn, and with the sur face lines o f the Brooklyn company at 
J amaica, thu s giving ready access t o Brooklyn and New York. 

M R. WI LL H . BLOSS, h eretofo re chi ef engineer and ro ad 
master of the Indiana Union Traction Company, has res igned 
and accepted a position with the P aige I ron Works of Chicarro 
whi ch is the switch and crossing departm ent of th e' Buda F o;n ~ 
dry & Manufacturin g Company. M r. Bloss wi ll represent th e 
Paige Iron Works, traveling from the Chicago offic e, and will 
give especial at t ention to th e increasin g of the nrban and inter 
urban work of this company. Hi s conn ect ion with the Indiana 
U nion Tract ion Company cove rs a peri od of fi ve yea rs, startin o
in wh en the lin e was being built bet ween A nderson and Indian': 
apolis. Mr. Bloss will look aft er the outside matters heretofo r e 
ca red for by Mr. E. S. N etherout , chief en gineer of th e Paige 
I ron Works. Mr. N etherout , wh o has been with the company 
for over twelve years, will spend mo st of hi s tim e dir ecting th e 
sa les from the Chicago offi ce and lookin g after the engin eerin g 
of the company. 

MR. W. A. McGU I RE, president and general manacre r of the 
l\IcGuire Manufacturing Company, died in Chicago, F eb~ 20. Mr. 
McGuire was one of th e most prorpinent and success ful m anu
facturers of street rai lway apparatus in this country, and wa s 
personally the patentee of a g reat many of the appliances which 
he man ufactured. H e was a res ident of Chicago, but also had 
large manufacturing interes ts in E n gland wh ere the McGuire 
apparatus was alm ost , if not quite, as well known as in this coun 
t r:y. Mr. Mc~uire was ve ry success ful in his enterpri ses and 
might _have retired a _numbe: of yea rs ago but fo r the great per
sonal ~nterest and pnde which h e took in th e companies wh ich 
bore h is nam e. He had recently, howeYer, decided to retire from 
active business, and only last week di sposed nf his in teres ts in 
th e McGuire Manufac turing Company to several rrentlernen 
prominent among wh om is M r. vV. J. Cooke, who for a lo11•~ 
time has been vice-pres ident of the company , and who has al~ 
ways had charge of it s sellin g interests. 
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TABLE OF OPERA TING ST A TISTICS 
Notice.-These statistics will be carefully revised from month to month, upon information received from the companies direct, or from official sources. 

l'ae table should be used In connection with our Financial Supi;>lement "American Street Railway Investments," which contains tne annual operating 
reports to the ends of the various financial years. Similar statistics in regard to roads not reporting are solicited by the editors. • Including taxes. 
t Deficit. a Including all lines operated. 

COM PANY Period 

AKRON, O. ,
04 Northern Ohio Tr. & 1 m., J:>;n, ,
03 Light Co .. ... . . ....... 1 " 

I 
A LBANY, N. Y. 

Uultc tl Tract.ion Co. 

l a m., 
3 .. 

Dec. '03! 
•• '02 

AUltOltA, ILL. 1 m., Jan. '04 
Klgin, Aurora & 11 " " '03 
Southern Traction Co. 7 " " '04 

17 " ., '03 

BALTIMORE, MD. 

59 ,607 
58,787 

37,098 22 ,509 
34,843 23,944 

418 .1 40 288,013 130,127 
398,667 262,482 136,185 

34.694 22,309 12,385 
33,254 21,301 11,953 

276,955 162 339 114,616 
257,131 147,012 110,120 

Z-Z.467 
20,966 

76,147 
71 ,672 

9,256 
!l ,216 

64,374 
63,514 

- 1 
4:3 

2,978 I 

53,!l79 
64,512 

3,129 
2,7:36 

50.242 
46,606 

Un ited Railway & 12 m., Dec. '03 5,571,003 2.554,241:3,016.7622 708,030 308,732 
l:!:l cctl"ic Co . . ......... 

1

12 " " '0:! 5,094,680 2,252,133 2,842,547 2,637,115 205,432 

I 

1 m., J an. '041 
HINGHAMTON, N. Y. 1 " •· '031 

7 " u '03 
Binghamton Ry. Co ... 17 " " '04 

16,764 
16,417 

144,951 
133,035 

ltl,812 
11,586 
75,003 
75,052 

,5,952 
4 831 

ti9:949 
57,983 

l m., Dec. •0:1 325,464 190,072 1:35,392 134,3G5 
BUFFALO,N.Y. 1" "'(rt 309871 169,957 139914 13'>8<>-> 
J nt.ernational T rac. Co. ti " " '03 2,174,7!\5 1,164,777 1,009,988 796:414 

Ii " " '02 1,!l23,6R9 99\1,654 924,035 774,555 

C H ICAGO, ILL. 
Chicago & Milwaukee l m., Jan, '04 

Elec. Ry. Co .......... l ·• " '03 

J'l l et1·opolitan \Vest Side 1 m., J~~· :~l 
Elevated H .. R. Co . ... J " ,,. 

174,2W 
174,795 

135,781 
134,287 

10,8[2 
6,571 

8,175 
5,465 

1,027 
7,092 

213,543 
149,480 

COMPANY Period 

1 m., D ec. '03 
HOUSTON, TEX. 1 " •• '02 

Houston Electric Co. 12" " '03 
12" " '02 

J ACKSONVILLE,FLA. 1 m., Dec. 'ml 
Jack,mnville Electric 1 " " '02 

Co ............. ........ 12 •· " 'll3 

LIMA, O. 
\Vestern Ohio Trac- 1 m., Jan. '04 

tlon Co ..... .... . . .. ... 7 " " '03 

MILWAUKEE, WIS. 
Milwaukee EI. Ry. & 1 m., J an.:: 

Lt. Co ................ s 1 " " 

MINNEAPOLIS, MINN 
Twin City Rapid ! re::• J:>;n. ;0

0
~
3 Transit Co . .. .. . ..... . 

1 m .. J an. '04 
MONTRE,\L, QUE. 1 :: :: '03 

Montreal St. dy. tJo •. : .. .. '.~ 

MUNCIE, IND. 
Muncie, Hartford & 1 m., Jan. '04 

Ft,. \\'ayne Ry. Co_ .. 2 " •· '04 

29,707 24,9!;6 4,752 
30,418 24,973 5,444 

416,124 272,564 143,559 
360,018 210,772 149,246 

21,424 15,606 
18,115 16~·52'9~ 248,650 .,,. 

14,154 
142,374 

8,850 
70,240 

5,818 
5,466 

82,707 

5,304 
72,134 

259,413 139,552 119,862 
244,469 129,402 115,067 

3!31,412 156,502 175,911 
311,838 148,575 163,263 

183,708 181.487 52,221 
172,143 110,611 61.532 
769,136 486 837 282,299 
703,788 424,576 279,213 

11,569 
24,307 

6,387 
11,780 

5.182 
12,1>27 

8,109 
6,250 

81,657 

3,170 
2,917 

36,403 

t3,3r,8 
t 806 
58,903 

2.648 
2,f>49 

46,304 

74,719 45.143 
71,098 43,!Jti() 

70,019 104,89 l 
60,90\/ 102,862 

16,482 35, 73!l 
18,516 45 016 
68,848 21:3,451 
65,990 213,Z-Z:.l 

Interborough Rapid 3 m. , D ec. '03 3,743,308 1,396,395 2,346,913 1 596.579 750,334 
Transit Co .......... . . 9 •• " '03 10,1:¾,323 4,006,105 6,118,218 2,949,617 3,168,601 

NE W YORK. I 

New York City H.y. 6 m., Dec. '0!311,864,837 5,777,619 6,087,218 6,028,133 59,085 
Co. a ....••••• •••••••• •••• 6 " •• '02 ll,5!15,620 5,826,173 5,769,447 5,840,106 t70,659 

PEEKSKILL, N. Y. 
5,735 2,908 "'j;'.':~ . .\'!'.'_": __ ~,I•~ .. ~-dli m • .' Ji:•· ::::I 

CINCINNATI, O. 11 m., 
Cinclnnat.i, Newport & 1 " 

Covington Light & l:.l" 

Dec. '03 108,41()1 * 59,488 48,932 2[,413 27,518 
" '02 100,587 * 53,950 46,63~ 23 886 22,752 

Peekskill Lighting & 1 re::• .l:';n. :s: 

rl 

It. K. Co .... . .... ·····. : m., Jan. '04 

PHILADELPHIA, PA. 1 " •• '03 
American Rallwavs ... '1 " " '04 

8,643 
8,015 

90,624 
89,978 

852,220 
729,905 

5,472 2,543 

'l'ractlon Co .......... 12" 
.. '03 1,221,3521 •700,962 523,3!10 252:100 270,630 
" '02 1,103,995 *610,445 493,551 1 255,873 237,677 

Cl,ll:VELAND, O. 
('leveland & Sonth- 1 •~:• J:~n. '04 

western T raction Co I '0:3 

('.kveland, raine,ivill" 1 °!:• J;!n. ;04
0

., 
& E astern R. R. Co . .. 1 ., 

UE'l'ROIT, J'\IICJI. 

1 m. , Jan. '04 
FO RT WORTH, Tl<;X, 1 " " '03 

Northern Texas Tr11.c. 12" Dec. '03 
tion Co_ ....... . ...... . 12" o-i 

1 m., D ec. '031 
HANCOCK, MICH. 1 '" " '02 

Houghton County St. 1~ ;; .'.' :: 
Ry. Co .... .. ... ..... .. 1~ 

HARRISBURG, PA. 
Central_ Pennsylvania 1 re:;, J~n. ;04 

Traction Co . . ........ 1 03 

i 

HAZLETON, PA. 1 m Jan '04 
Lehigh Traction Co .. .1 .:• "· '03 

27,852 
26,9191 

!1,7401 
12 158 

2"Z,557 
19,615 

311,4401 226,103 
3:!1,145 195,9:38 

5,294 
7,334 

2,716 
4,187 

85,3371 
125,207• 

88,067 
81,156 

t 2,730 
44.051 

37,880 25,468 12,412 9,583 2,828 
29.950 , )6,31:3 13,637 8,933 4,704 

4ti5,394 261,357 204,037 111,371 92,667 
269,116 123,fi82 145,433 5,852 139,582 

J:3,756 

13,8001 189,404 
170,710 

36,158 
38,352 

10,017 
9,674 

12,008 
11,105 

122,840 
112,412 

37,2"Z! 
26,414 

7,798 
9,3:.!3 

1,748 
2,695 

fi6,564 
58,297 

I 

I 

2491 
351 

t949 
91 

:H,631 
27,047 

- 7 " " '03 

ROCHESTER, N. Y. 1 m., Jan. '0t 
Roc h est er Ry. Co . .... 1 " " '08 

ST . LOUIS, MO. 1 m., Jan. '04 
St. Louis Transit Co ... 1 " " '03 

SAO PAULO, BRAZIL. 
Sao Paulo Tramway, 1 m., J an. '04 

Light & Power Co., 1 ·· " '03 
Ltd ··---······-····· 

1 m., Dec. '03 
eYH.AOUSE, N. Y. 1 " " '02 

Syracuse Rapid 6 " " '03 
Transit Co ____________ 6 " " '02 

1 m., Dec. '03 
TERRE HAUTE, IND. 1 " " '02 

Terre Haute Elec. Co. 12 " " '03 
12 ~~ " '02 

TOLEDO, O. 

T~ei~:i:':e':!in.fr:?c~i~! i re::• J~n. :t 
Co ..................... . 

1 m., Jan. '04 
Toledo Rys. & Lt. Co .. 1 "' " '03 

113,454 
101.~12 

565,098 
527,870 

120,000 
102.587 

70,865 
54,520 

:36,000 
32,019 

42,589 
47 ,39'..! 

84,000 
70,568 

26,125 
25,586 

16,461 
2[,80fj 

73,G49 43,067 30,582 20,245 10,3-37 
11 .575 
63,782 
54,516 

67,405 36.804 30,600 19,025 
424 644 289,156 185,488 121,705 
371,783 203,067' 168,666 114,150 

45,524 34,405 11,119 
35,378 27,684 7,693 

474,250 312,084 162,167 
327,95, 265,355 62,602 

19,747 
20,791 

137,517 
125,494 

15,379 
13,845 

73 806 
62:396 

4,368 
6,946 

63,711 
6.~,097 

9,480 1,63!) 
6,414 1,279 

87,385 74,782 
76,165 tl3,5!J3 

41,312 
39,458 

2"Z 39!l 
23 639 




