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The Car Ahead 

THE STREET RAIL/VAY JOURN.cl.L, 
II4 Liberty Street , New Y ork. 

\ Ve do not know if scient ists have yet ag reed upon the point 

as to whether there is one of the seasons of the year which 

might be called the pugnacious season. H uman natur e is so 

const ituted that most people k ick vigorously and pretty con­

t1nuously at a ll featu res of the publi c service where they con­

sider that their individual r igh ts or com forts are concerned, 

hut it seems as if examples of unreasonable criticism have 

hee11 more numerous re cent ly than usual. Most of the se com­

plai n ts are made absolute ly without regard as to whether a 

pract ice which at times occasions a slight inconvenience to 

an individual may not be, when viewed broadly, much the most 

sa ti sfactory to ih e general commun ity. It is needless to say 

that street rai lway companies come in for a large amount nf 

thi s gratuitous abu se from per sons w ho are unacquaintefl with 

the practical needs of street r ai lroading, and their complaint s 

often gain the sympath y and support of other s who would be 

the first to rai se a protest if the only r emedy for th e practi ce 

of which compl a int is mafle was applied. 

One of the mos t fr equent causes nf popular clamor agai nst 

rai lway com panies is the requirement occasionall y for those 

ridi ng- in a short -route car and \\'hn wi,;;h tn travel farth er, to 

change to the nex t through car. There ha s been a number of 

conspicuou s exampl es of thi s in N ew York arnl vic inity r e­

cently, when passengers on a short-route car have r emained in 

the car even after it was run into th e ca r house. a nd h ave stayed 

there for hou rs, upon a mi staken assumption that in some way 

the railway compa ny was ohlig-ed to haul them to the more 

cities. T here is hardly a street railway company in th e country 

,vhich runs through a town of 25 ,000 inhabitants which does 

not find it necessary to run short-route and long-route ca r s, 

~i nd \vhile passengers in some of the smaller cities usually take 

regulations of this kind more gracefully, or are perhaps better 

c1cquainted with the schedul e and the needs fo r it, there is prob­

a bly no part of the country where the cantankerous indi v idual 

does not exist to raise a protest against a change to the car 

ahead. 

~O\\·, it \Vould seem to be a self-ev ident fact that to give a 

proper service a shorter headway should be run on some sec­

tions of a line than on others, so that we can take it for granted 

that the short-route car is perfect ly legi timate. But the ques­

tion arises more frequently whether a company is eve r war­

ranted in operating short-route cars when the through cars are 

crO\\·ded, as in the ru sh hours. 'vVe certainly believe that it is. 

for a number of r easons. In the fir st place the schedule has to 

be made out for th e average conclitions, and to change it so as 

to make a car which was int ended to stop a t one place go 

through to another would di sorganize the entire time-table. 

Even if the through cars are crowded at certain hours there 

may still be good r easons for operating short-route cars at these 

times. If all cars ran over the entire route the passengers who 

hoarded the cars near th e terminals might possibly have a 

1,etter service. but those entering or leaving the ca r s at other 

point s would probably have difficulty in securing sea ts. These 

people are just as much entitled to good service as those who live 

a long distance away, and thi s can only be secured by starting 

some of th e cars at a point between the two termini, depending 

e n the amount of traffic along the line. In any case, the idea 

that through service is an inherent right of the passe nger and 

that it can be secured by remaining in the ca r after it has been 

run into the car house is ridiculou s. The r equir ement to trans­

fe r from one car to anoth er is not unreasonabl e ancl shou ld not 

l e regarded as such . 

Railway Profits 
At every di scuss ion on the subj ec t of street railway fran­

chi ses or taxation. it is part nf the r ecogni zed procedure fo r 

some individual to a ri se and formally declare that such and 

st1ch a company is making a prod igio11 s amount of money out 

of the use of th e stree ts, and hence that this sum is being taken 

in some framlul ent manner from the cit izens. \ Ve do nnt 

ever remember h avi ng hea rd a ny nf the st> nratnrs nffer their 

sy mpathy tn the stockhnlrlers of those st reet railway cnm­

p,.ni es in oth er citi es \\"here the cnndition s a re not qui te so 

favnrahl e, and where there is nothin g a t the end o f the year as 

a return for the ca pita l inves ted except a defi cit. Nor do we 

n t11l'ml'er l'\·er h;l\·ing met one of th l'se se l f-constitute<l 1·e-
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formers who would admit that the risks run in business enter­

prises of this ki nd warranted any greater gain. if one was 

secured, than if the investment was made in government bonds. 

The appli cation of thi s principle has come up recently in 

New York city as the result of a statement by Edwa rd F. 

S hepard, that the cont ract fo r the construction and operat ion of 

the rapid transit system in New York was worth between 

$30,000,00 and $50,000.000 more than was paid for it. T he 

remark has been repeated broadcast, and has been taken up by 

Senator Ford and others, who refer to it as another instance 

oi the giving away or valuable franchi ses which originally be­

longed to the city. \ Ve do not understand how J\fr. Shepard 

can ye t pred ica te the value of this franchise, as the road has not 
yet been built and no cars are in operation or will be for a con­

siderable time to come. \Ye believe that with careful man­

agement the property can be made financially profitable, but 

'Nhatever returns are secured by the stockholders the advantage 

t.:.• the city will be tenfold. Nevertheless, the actual value to 

the stockholders is still problematical, and that th e hi story of 

the entire rapid transit undertaking in New York indicates 

that the citizens have been deprived in any way of their just 

rights in the matter is entirely far from the truth. Like most 

oi the other franchises which h ave been heralded as Elclorados, 

the question at the time of the award was not who would get 

the franchise but who would take it. During the ten or more 

years in which the Rapid Transit Commission vai nly~ndeavored 

to secure a bidder for the plan, neither ex-Senator Ford or any 

Oi his fri ends came forward with any great enthusiasm with an 

offer to put up a bond and build the road. The present owners 

tcok the franch ise when it had been rejected as unprofitable 

by every one of the existing transportation lines in the city. 

including the Metropolitan, Manhattan, New York Central and 

~ew York, New Haven & Hartford. If a profit is made by 

them they richly deserve it. 
It is certainly pretty late now to ra ise the compl aint that the 

franchise i~ \\'Orth more than was paid for it. 

Chicago Franchises 
T he time is r ipe for acti on on the quest ion of the Chicago 

traction franchises, and, as President Hamilton, of the City 

Railway. says, in hi s letter to the a ldermanic committee, pub­

li shed last week in these columns, "Not only the personal com­

fort and convenience of the individual citizen are involved. 
but ve ry many business interests, other th an those of the rai l­

" ·ay company, a re dependent upon the speedy se ttlement of th is 

matter." T here is now no excuse for postponing action; the 

city has been granted the enabling legi slation it sought at 

Springfield, the people are clamoring for better facilities, and 

the transportation companies are equally anxious for a settle­

ment, as they realize more than any one else the magnitude 

and importance of the work involved in providing satisfactory 

transportation facilities for the city of Chicago, and the neces­

sity for immediate action. There is , in fact , every reason for 

expedition- not haste, necessari ly, but ser ious effort toward 

effecti ng a se ttlement. 
In considering the terms upon which the present franch ises 

are to be rene,ved, one of the most important facto rs will 

doubtless be the disposition to be made of the ninety-nine-year 

franchise extension. In the preliminary negotiations the city 

refused to recognize this claim, and insisted that the compani es 

should waive all rights under it without any guarantee that it 

"-ould be considered when the final adjustment was made. 

2\ aturally. the companies objected. and the proceedings were 

dropped temporarily. Now, however , the same question is 

brought into prominence aga in, and it is quite probable that it 

will prove the key to the situa tion, a s the receivers for the 

U nion T raction will doubtl ess insist upon recognition of these 

r ;ghts and adequ ate concessions fo r their abandonment. They 

have rece ived expli cit instructions from Judge Grosscup on this 

poi nt, in which he decla res that the act is law, and, as such, 

must be recognized and respected . T here can be no doubt as to 

the position of the court in th is matter afte r reading the fol ­

lnwing declaration in Judge Grosscup 's letter. the fu ll text of 

,vh ich is presented elsewhere: 

"The act stands in the offi cial statute s unrepealed and un­

,,nnullecl. To the eye of the law it is an existing law of the 

12.nd-as much so as the laws crea ting the offi ces of Mayor and 

A ldermen. Nor-laying aside fo r the moment the eye of the 

law- do I believe that an informed publi c insists upon subj ect­

ing, nearly forty years after the· event, innocent investors to 

' r evenge and retribution,' such possibly as ought to have over ­

t«ken the men who passed those measures through the General 

Assembly of 1865." 

A note of warning is also sounded in the letter which pl a inly 

intimates that the court wi ll not tole rate the bulldozing tactics 

v1hich Mayor Harrison decla red to be his purpose in securing 

the enactment of the Mueller bil l. T he lette r reminds the 

receivers, that as representati ves of the court, they are bound 

to protect the interests of the proper ty ent ru sted to them, and 

assures them that they will have the support of the F ederal 

Covernment in doing thi s. I t is evident that Judge Grosscup 

appreciates the gravity of the situation and the responsibility 

of the position in whi ch the rece ive rs have been pl aced, and it 

i~ likewise apparent that it is not hi s purpose to allow anything 

to interfere with the proper discharge of these duties. While 

recognizing the cla ims of the public depending upon the com­

panies fo r transpor tation fac ilities and the authority of the ci ty 

over the granting of franchi ses and empl oyment of the se 

privi leges, the receive rs a re instructed to bear in mind that the 
rights of the investors who have contr ibuted so much to th e 

general advan{:ement by the development of the transportation 

system are also entitled to considera tion . In view of the 

a,,owed host il ity of the city administration, it is very fortunate 

that the affairs of the company are be ing sa fe-guarded by the 
Federal Courts . 

T he negotiations that have been in progress during the last 

two weeks have been a lmost entirely in relation to the South 

S ide sys tem alone, and without any reference to the other parts 

of the city. It should be borne in mind in thi s connection that 

any satisfactory soluti on of the traction problem that will be 

acceptable to the people of Chi cago will have to embrace the 

entire sys tem of t ranspor tat ion for the entire city, and in order 

to make te rms with th e South S ide Company, which is ready 

2nd free to act, the city must be prepared to effect a settlement 

with the North and \ Vest Di visions. Consequently, Judge 

Grosscup's instructi ons to the recei vers of the U nion Traction 

Company wi ll affec t the entire problem. 

T here a re other considerations that will have to be recog­

ni zed and adjusted, including the compensation to be exacted 

fo r the privileges bestowed and the form it is to take. Upon 

this subj ect publ ic sentiment is divided, and it is believed that 

the members of the transportation committee of the City 

Council ar e not entirely united. The Mayor is known to be very 

1 adical in his views, but it is hoped that the conservative ele­

ment in the Council will prevail , and that an equitable arrange-
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ment will be made. President Hamilton, in hi s communi cation, 

expresses a willingness to abide by the decision of the Council 

as to what fo rm this compensation is to take, but he points out 

that this question cannot be intelligently determined without 

taking into consideration, among other things, the companies' 

liabi lity under the proposed ordinance for license fees, taxes, 

street paving, street cleaning, sweeping and sprinkling, and the 

disposition to be made of th e railway at the expiration of the 

grant. It is only fair at thi s time to bear in mind the fact that 

the requirements which the city will demand of the companies 

ir, the way of improved service mean the expenditure of a large 

sum of money, and that in making the improvements the sys­

tem will be badly crippled temporarily. T he transformation 

cannot be completed quickly; power houses must be built, 

machinery installed, rails laid and new cars put on. It is a 

great undertaking, and the time when better service can be 

furnished depends very largely on the promptness with whi ch 

authority is given to begin work. The interests of a ll con­

cerned require that there be no greater delay than is absolutely 

necessary in bringing about a settlement of this important 

problem. 

Conduit Railway Construction in London 
The month of :May has been signalized, as described else­

where in thi s issue, by the opening of the first modern street 

railway in the city of London proper. It is true that an over­

head trolley line enters the outskirts of the city and that elec­

tric underground railways, or " tubes," as they a re called, have 

been carrying passengers through the subterranean depths of 

the city for a number of years. But for surface transportation 

London has been dependent on horse cars or omnibuses, espe­

cially the latter, as even the horse railways have not been 

allowed to penetrate into the r egion where the greatest amount 

of traffic exists. T he opening of the London County Council 

Tramways is , therefore, a momentous event in more ways ihan 

one, and if thes~ lines should prove to be the entering wedge 

fo r a modern system of transportation within the world's 

metropoli s, they wi ll effect changes the extent of which it is 

c:ifficult to fo retell. 
As yet the new electric lines have been practically limited to 

the region south of the Thames, although a vigorous effort was 

made last yea r to secure rights along the Victoria Embank­

ment. T he la tter is one cf the broadest street s in London, and 

connecting, as it does the \ Vest E nd with the "City," could re­

lieve enormously the overcrowded Strand and F leet Street if 

provided with a modern surface t ransportat ion sys tem. The 

bill authorizing th is extension was defeated, but further efforts 

to secure transportation rights on the E mbankm ent wi ll prob­

ably be made in the early future and wi ll undoubtedly receive 
assistance through the practical demon stration of the advan­

t;iges of elec tric traction on the Surrey side. 

In some respects it may seem strange that the three largest 

cities of the world should have been the last to adopt mod ern 

methods of traction. It has taken a long tim e to convince the 

c:ty authorities of New York, London and Pari s that improved 

transportation facilities, the value of whi ch was self-evident to 

the authoriti es of smaller ci ties, were desirable or even neces-

tant s who, str ange as it may seem , do not appreciate the value 

of improvements introduced elsewhere until long after others 

have reaped th e benefit of them. This characteristic is peculiar 

to no nation or race, but is the same the world over. 
The technical features of the new electric conduit line in 

London are as interesting as. are those of a traffic standpoint. 

The power station is equipped with 1500-kw units, a size wh ich 

seems somewhat small for modern stations of the extent of the 
London system. Nevertheless, they are among the largest in 

traction work in Great Britain, and the station marks an inter­

esti ng departure from the 800-kw size which was for a long 

time popular there. 

T he conduit differs radically from that used in either New 
York, \Vashington or on the Continent. The center slot has 

been adopted, and in this respect the system follows American 

practice, but the track rails are supported on concrete in stead 

of on extensions from the yokes, as in American practice. 

Jhere can be no doubt but that the American type of conduit 

is more capable of resisting transverse strains, but it is also 

considerably more expensive. The absence of great extremes 

ci temperature in the London climate undoubtedly was the 

rf-ason for the adoption of the separate yoke, and as experience 

wi th similar conduits in cable work in Great Britain. and also 

with the side conduit on the Continent, indicates that its trans­

verse strength is amply sufficient, the builders were warranted 

in its adoption. Inside of the conduit the equipment bears a 

striking resemblance to the New York pattern with its ve rtical 

Z-s lot rail, its suspended porcelain insulators and its T-con-: 

ductor bars. T he method of construction fo llowed, that is from 

above down, is the one generally employed in modern conduit 

work, and is, of course, much cheaper than that of bui lding up 

from below. T he London authori ties are to be congratulated 

for having adopted the conduit construction instead of experi­

menting with a surface contact system, in which case the unfor­

tunate results just experienced in \Volverhampton would have 

hen repeated. through on a larger scale. 

Novel Storage Battery Installation 
A n interesting appli ca tion of the storage battery to central 

stat ion pract ice is described this week, and while the plan fol­

lo,Yed in thi s instance is a departure from recognized practice 

it undoubtedly possesses some advantages that may commend 

it to managers of other stations where the conditions are some­

what similar. T he situation in Mi lwaukee is unusual, as all the 

railway and electri c li ghtin g and power service is furnished by 

one company. and for this reason a battery was installed which 

could be used in common by the lighting and railway depart­

ments. It is consequently of greater capacity than would ordi-

11ar ily be used for a rail way company of that size, and not as 

large as the combined capacity of two independent plants might 

he for the service performed. T he fl exibili ty of the system as a 

whole ha s been greatly increased by thi s innovation , and the 

only complication introduced has been in the matter of switch­

ing arrangements, but this has not been considered a drawback. 
On several occasions, it is explained, the batteries have been in­

valuable to the railway department in caring for unusually 

heavy loads when the excessive demand could not be antici-

sa ry to their city's welfare. Even now horse cars are corn- pated, and when. under ordinary conditions , it wou l<l probably 

111011 spectacles in these three cities, and, so far as Paris is con­

cc- rned, will probably remain in use for some time to come. 

1 he backwardness of the large ci ties in surface transportation 

improvements has been due in part to the slowness with whi ch 
l~trge bodies move, and in par t to the insularity of the inhabi-

overtax the facilities at hand. It is in just such emergencies 

that th e storage battery steps in and endears itself to the station 

manager, hut it is in the no less important work nf caring 

for the peak of the load, day after da)', ancl in the matter of 

regulation that its great value as an auxi liary is felt. 
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FIFTY-SECOND A VENUE TERMINAL IN CIIlCAGO 

.At the t ime the Auro ra, E lgin & Chi cago Railway was com­
pleted the Metropolitan \ Vest S ide Elevated Railway Company 
bui lt an elaborate te rminal sta t ion at \Vest Fifty-Second 
Avenue to provide fo r the t ransfer of passengers from the cars 
o f the Auro ra, E lg in & Chi cago Railway , and also from the 
suburban rai lroad, to the lVIetropolitan Elevated. This terminal 
sta tion is now practically completed. It forms not only a 
means of convenient t ransfer but a terminal yard for t he Metro­
politan cars operating over the Gar field Park line, which ter­
minates at \ Vest F ifty-Second Avenue. 

Fig. r shows the general arrangement at this termi nal. T he 
plans \\' ere made by \V. S. Menden, chief engineer for the 
elevated company. T he terminal yards and transfer station are 
on the surface. The elevated road and the surface line are 
connected by an incl ine, having a grade of r.5 pe r cent. T he 
a rrangement is such that if ever found desirable the car s of the FlG ~- - E:'\T R .-\ l'\CE T<> TERi\II:'\AL F RU:.\I THE \\ EST 

Ennbon Rt. 

St reet I'.ailwn!J J ourna l 

FIG. 1.- PLA N OF TERi\IINAL "CSED BY i\ l ET RO POLI 'L \ l'\ \\' EST SID E ELEL\TEI> RAILWAY .\ ND Al"RORA, ELGIN & CHICAGO 

RAIL\\ A Y .\ T FIFTY-SECON D J\ VENl.'E, CHI CAGO 

.-\ uro ra, E lgin & Chicago Rail way can pro­
ceed stra ight th rough the t ransfer station, 
ascend to the elevated structure, and proceed 
into the city. At present, however, it is being 
used as a t ransfe r stati on, and the A uror a, 
E lg in & Chi cago car s turn back at this point. 
Refer ring to F ig. r the elevated cars come in 
from the east and operate around a loop. The 
A urora , E lgi n & Chicago cars come in from 
the west and cross thi s loop at grade. On the 
nor th side of the Aurora, E lgin & Chicago 
t racks is a transfer station where the elevated 
tra ins discharge passengers, who can then go 
out th rough turnstiles to F ifty-Second Avenue, 
or can go directly th rough the station and pass 
a ti cket-seller 's booth to the pl atfo rm where 
the A uror a, E lgin & Chicago cars load. A 
sim ila r t ransfer depot is provided on the south 
side of the A urora, E lgin & Chicago tracks for 
passenger s leaving th e A urora, E lgin & Chi­
cago to take the eleYated. 

FIG. 3.-\'IEW FROM BRIDGE, LOOKING WEST, SHOWING INTERLOCKIXG TO\\' ER Xo rth of the terminal loop is an inspection 
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house for the elevated motor cars. The tracks in this house 
have pits. The floors are all concrete. Over one end of thi s 
inspection house 1s a second floor, where there is a lounging 

fro m the hig hway as well as a s ignal to A urora, E lgin & 
Chicago cars. 

F ig. 4 is a view from the interlocking tower, showing both 

FIGS. 4 AND 5.- TRANSFER DEPOTS A ND I NSPECTIO N H OUSE AT TERMI NAL 

room and locke rs for the eievated employees and an office for 
the man in charge of this division of the elevated. South of 
the transfer depot is the storage yard for the elevated ca rs. 
The switching for the entire terminal is clone at an interlocking 
tower, equipped by the Union Switch & Signal Company. 

Fig. 2 is a view looking toward the terminal 
yard from Fifty-Second A venue, showing two 
Aurora, Elgin & Chicago cars, one di sc harging 
passengers into the transfer station at th e 
right, and another car of the same line receiv­
ing passengers from the transfer station at 
the left. 

A s seen in Fig. 2 a bridge over th e A urora, 
Elgin & Chicago tracks is provided so that 
conductors and motormen, in going from one 
side of the terminal to th e other , need not cross 
the yards in wh ich there is a live third rail. If 
they were obliged to cross on the surface th ere 
would al so be the liability that cars would be 
standing in the way. Fig. 3 is a view taken 
from thi s bridge looking west. The interlock­
ing tower is seen and also the tracks o f the 
Aurora, Elgin & Chicago Railway leaving th e 
yards. The elevated loop crosses these tracks 
just beyond the signal tower. Except when 
A urora, Elgin & Chicago cars a re passing a 
crossing gate is kept closed at the entrance to 
the yard s, to warn people again st ent ering 

transfer depots . T he exit to the stree t from the north depot 
is seen in Fig. 5. A subway is provided under the elevated loop 
track, so that no tracks need be crossed by passengers enterin g 
or leaving the terminal. Fig. 5 also shows the in spect ion house, 
the interior of which is shown in Fig. 6. 

FI G. G- l NS l 'ECT l ( JN II UU SE 
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Fig. 7 is taken from the bridge, looking east up the elevated 
incline. The service tracks of the elevated are at the extreme 
right and left. T he middle tracks are used by the Aurora, Elgin 
& Chicago. The inspection pit, over which the cars of that 

FIG. 7.- LOOKI N G U P TI-IE I NCLINE 

company are nm between-trips, can also be seen. A n extra car 
H, kept in service on this road so that every interurban car tha t 
comes into Fifty-Second Avenue terminal can lie over one 
t rip before being sent out again. This gives each car thirty 

F I G. 8.-SWITCI-I TOWER 

minutes for inspection and cooling of motors at the end of each 
round trip of 68 miles. · • 

Fig. 8 shows the interior of the interlocking tower controlling 
all the switches and signals in the terminal and its approaches. 
This tower also controls the signals on the street railway tracks 

at Fifty-Second Avenue. A ll the crossing signals are inter­
locked with derails. In the signal tower are feeder switches, 
by which different portions of the yard can be cut out. 

A little study of the drawings and engravings given here 
will show how completely all the details have been thought out 
in connection with this terminal. 

TRAP-DOORS FOR SWITCHING 

The Twin City Rapid Transit Company is using an arrange­
ment for switching that will doubtless prove of interest to other 
managers who are operating under similar conditions. All 
of the Twin City lines terminate in a loop, which is especially 
favorab le under the circumstances, as this makes it unneces­
sary to have controlling apparatus at both ends of the car. 
In the motorman's cab on the front platform two small trap­
doors have been placed in the flooring, in the position shown 
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l\IOTOl{ ivil\N 'S CA B \VlTll S\VITCIJI NG TRAP DOORS 

in the accompanying cut. \ Vhen the car approaches a switch, 
the motorman can make a stop so that the trap will be directly 
over the switching point, and when the door is opened it will 
enable the motorman to introduce th e turning bar and throw 
the tongue of the switch. The motormen have no difficulty in 
stopping the car within reaching distance of the switch, and 
this arrangement saves them much trouble and time which 
would be devoted to leaving their cab or leaning out of the 
vestibule window and using a long bar, as is now generally 
done. Of course, even where both platforms hav e controlling 
apparatus trap door s could be put in, especially in cars oper­
a ting over lines where many switches hav e to be passed. 

----.-♦--

IMPROVEMENTS AND EXTENSIONS AT SACRAMENTO 

The Sacramento Electric , Gas & Railway Company, of Sacra­
mento, Cal., is no:V completing a number of improvements to 
its railway system. A ll the main lines throughout the city and 
leading to the suburbs are being double tracked and laid with 
new rails, and the suburban lines are being rock ballasted. 
Twenty-five new double-truck cars are being added to the 
equipment, and all of the old cars are being thoroughly over­
hauled and refitted. A new car barn, 80 ft. x 160 ft., 1s being 
built, and a repair shop, 50 ft. x 80 ft. , also is in course of con­
struction. 

The Toledo, Bowling Green & Southern Traction Company 
has purchased several flat cars, dump cars and freight cars for 
freight business, as much material is hauled for the oil wells 
along the line. 
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CONDUIT SYSTEM OF THE LONDON COUNTY COUNCIL 

The success ful opening by the Prince of ·wales, on May 15, 
of the fir st section of the tramways of the London County 
Council, which have been converted from horse to electric trac­
tion during the last year, furnishes an appropri ate occas ion for 
presenting deta ils and illustrations of the electrical equipment 
which has been success fully put into operation. The London 
County Council has secured control of about 99 miles of the 
total of 115 miles of tramways in the County of London, and 
for the las t few years the Council has been operating the lines 
on the south side of the river, whi le those on the north side 
have been leased to the North Metropolitan Tramways Com-

ceeding by Clapham Common along Kennington Park Road to 
a point at the "Horns," where the route divided, one branch 
go ing directly by Kennington Road to W estminster Bridge, 
and the other continuing eastward to the "Elephant and 
Castle," where again it was divided, thi s time one route leading 
to Waterloo Stat ion and the other to Blackfriars Bridge. This 
section comprises about 8 miles of dotJbl e track, and is now 
complete, and is the road put into operation by the Prince of 
\ i\Tales on May T 5. A ll the t rack work for the first section was 
<lone by Messrs. J. G. W hite & Company, of London, under 
spec ifications of Dr. A lexander B. W. Kennedy, of Kennedy & 
Jenkins, whi ch was somewhat modified to suit the circum­
stances. T he special work was provided by the Lorain Steel 

ENGINE ROOM IN TEMPORARY POWER PLANT AT LOUGHBOROUGH JU NCTION 

pany. T hough somewhat late in providing a modern system 
fo r London, it became quite evident a fe w days ago tha t elec­
t rifica tion was necessary, the Counci l being stimul a ted by the 
progress whi ch the provincial ci ti es and towns were maki ng in 
thi s direction and also by the electrification of the London 
U nited T ramways Company in the western suburbs of London. 
Powers were therefore secured fo r the elec trification of a por­
t ion of the tramways on the south side, and as the overhead 
system met with considerabl e oppositi on and was declared 
unsuitable for a city of the magnitude and importance of 
London, it was a t last dec ided tha t the conduit ce ntral slot 
sys tem should be adopted. 

The fir st section of the tramways to he converted commences 
on the extreme southwes t boundary a t Toot ing, the route pro-

Company, though all the cast ings for the conduit were made in 
Scotl and by th e A nderson Foundry Company, of Glasgow. 

T he second sect ion of about 19¾ mi les was let some months 
ago, and extends from the E lephant and Castle to Greenwich 
by two different routes, one-ha! f of thi s track being let to 
J. G. ·w hi te & Company, Ltd., and the other half lo Dick, 
Kerr & Company, L td., of London. T he special work for this 
porti on of the road, which has been let to J. C. \Vhite & Com­
pany, w ill a ll be made in Sheffield, E ngland, by the 1-Iadfields, 
who, in recent years, have establi shed a magnificent plan t for 
thi s class of work. In addition 7 miles in other localities will 
soon be let, for the completion of connecting links of the 
southern part of London. 

A t the t ime that the contract for the first sec tion was enkred 
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into, the London County Council was in possession of a power 
house at Camberwell, but when J ohn H . Rider took over the 
responsibility it was decided by the London County Council, 
under hi s advice, to abandon this power house and to build a 
compl ete, up-to-date power house in the vicinny of Greenwich, 
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on the water side, where condensing water could be procured 
and where a sta tion, built on modern lines, hav in g a capacity 
for the whole of the southern system, could be installed. T he 
contrac ts for the supply of apparatus for the sta tion were let to 
Dick, Kerr & Company, Ltd., who are at present manufacturing 

Loughborough Junction, from whi ch all the power supply will 
be derived until the Greenwich power station is ready. This 
contract was a lso let to Dick, Kerr & Company, who have 
supplied the whole apparatus in conjunction with Ferranti 
engines. It should also be said that the complete equipment 
of 200 cars for the first section of the route, now ready 
for service, was entrusted to Dick, Kerr & Company, Ltd., 
these cars being built by the E lectric Rai lway & Tram­
way Ca rri age vVorks, a t Preston, and equipped with Dick­
Kerr motors and controllers. T he London County Council 
T ramways a re man aged by A lfred Baker, general manager. 
John H. Rider, under whose specification a ll of the Green­
wich power house and th e succeeding section of the route 
will be completed, is the electrica l engineer to the Council and 
has entire charge of the work of conversion and operation. 
James \V . Benn is the chairman of the tramways committee, 
while Mauri ce F itz Maurice is engineer to the London County 
Coun cil and attends to all matter s of civil engineering con­
nected therewith. 

POWER HOUSE EQUIP:M.FNT 

A lth ough the electrical machinery at present 111 position 
serves only that portion of the line which extend s from West­
minster Bridge to Tooting, the order already placed for gen­
erating plant includes two 1500-kw direct-current machines 
ancl three-phase machinery consisting of two 1500-kw alter­
nati ng generators and eleven 300-kw motor-generator sets, and 
other small auxiliary sets, including small motor-generator sets 
and steam-driven exci ters. Two 1500-kw direct-current ma­
chines a re coupled direct to Ferranti ve rtical engines. They 
a re 12-pole compound-wound generators, and when running at 
a speed of 150 r. p. 111. develop at full load 2400 amps. at 625 
volts. 

T he Ferranti engines have 31 -in. and 62-i n. cylinders, with 

SID E AN D EN D ELEVATION OF 1500-KW COMPOUND ENGINE AND ALTERNATING-CU R RENT GENERATOR 

the apparatus necessary. T he Stirli ng Boiler Company, of 
E dinburgh, wi ll furnish sixteen boilers for this plant, having a 
heating surface of 3230 sq. ft. and developing IO,ooo hp. They 
will be fired by chain grate stokers. T hi s stat ion will be thor­
oughly equipped with a high-tension system, using sub-stations. 
In the meantime a temporary stat ion has been installed at 

30-in. stroke. T he main bearings are 18 ins. in diameter and 
36 ins. long. The guaranteed consumption per indicated horse­
power-hour is as follows, with 190 lbs. steam: 

At full load, condensing, 13,½ lbs.; non-condensing, 16,½ lbs.; 
at three-quarters load, condensing, 13¾ lbs.; non-condensing, 
16 lbs. ; at one-half load, condensing, 14,½ lbs.; non-condensing, 
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17¼ lbs.; at 20 per cent overload, condensing, 14¼ lbs.; non­
eondensing, 19 lbs. 

The fly-wheel, whieh weighs 48 tons, is bolted to the arma­
ture spider, whereby the torsional strains are transmitted 
direetly from one to the other instead of passing through the 

BOGIE CAR 

crankshaft. The engines have an automatie governor of the 
relay type, and an emergeney governor fitted to work on the 
throttle valve. The expansion gear is fitted with hand-gear 
for alternating the cut-off, should the automatic governor fail, 

SINGLE-TRUCK CAR 

and the engine may be shut down instantaneously from the start­
ing platform by means of a knoek-off lever closing the throttle. 
The valve gear is of the Ferranti type, in which separate steam 
and exhaust valves of grid form are posi­
tively driven by earns. 

It will afford some indieation of the massive 
proportions of the units in these stations when 
it is mentioned that the complete magnet 
frame, with its field magnet spools, weighs 30 
tons. The frame is divided horizontally, but 
in order to provide easy access to the armature 
and to the lower field eoi ls it is possible to slide 
the whole of the field frame sideways along the 
shaft of the engine and thus diselose either 
the armature or the lower half fi eld spools. 
The pole pieces are east into the magnet frame 
with a cast-welded joint. They are made of 
laminated steel, and are dove-taiJed at each 
end. The laminations are held together by 
steel end pieees bolted securely together. Be­
fore being assembl ed into the form of a pole 
pieec the lamination s are pun ched by mean s of 
speeial machines. The field spool s in th e 
County Coune il genera tors are held in position 

by means of detaehable pole-shoes, specia lly shaped to give an 
efficient distribution of the magnetie flux. The arrangement of 
the spools provides for seri es winding at one end and shunt 
winding oecupying the remainder, making it unneeessa ry to dis­
turb one winding should the oth er develop t rouble at any time. 

I N T E RIOR DO GI E CA R 

Both the series and shunt windings are insulated with speeial 
material of high quality. The armature is bui lt up of lamina­
tions, whieh are carried on a special form of spider. The hub 
has a very large bearing surfaee on the shaft, is key seated 
and is extended to carry the eommutator spider. The armature 
is made up of laminated punehings of high-elass steel, which 
are thoroughly annealed and are then placed in position on the 
arms of the armature spider in a series of dove-tails. At 
intervals of 4 ins. spaeing dises are inserted between the 
laminations, .to give an air duct passing from the center of the 
machine to the periphery of the armature. The coils are, of 
course, form wound, and are entirely interehangeable, thus 
rendering it easy to wind the armature and to replaee injured 
coils. The eommutator bars are of hard-drawn eopper, and 
are fini shed aecurately to gage. The complete eommutator is 
carried on the extended armature hub already referred to, and 
is securely keyed to it. any relative movement between the 
commutator segments and the armature conduetors being thus 
prevented. The whole of the commutator is insulated from the 
hub by means of specially built-up mica end rings, which are 
moulded into form without joints. The eommutator bars are 
held together by means of steel elamping rings, whieh prevent 
displaeement by expansion or eontraction. Balaneing rings are 
provided, which are earried on one of the armature end plates 
nearest to the commutator, the number of rings and eonneetions 

T H E F ll{ST l{UN 
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of the commutator segments varying according to the number 
of poles. The comm utator leads are of laminated copper, 
securely riveted and soldered in slots at the back of the com­
mutator bars. These leads extend radially from the bars to the 

Sl'ECIAL CO N T JWLLER, (>PE N 

armature wi ndings, to which they arc sec urely soldered. T he 
brush holders are so designed th at the current does not pass 
through any moving joints or tension springs. T he ten sion can 
be applied to the brushes without li fti ng, and any brush can be 
removed without di sturban ce of the others. 

l 'u1.Mruller Xo.l._ 

The remainder of the machinery in course of construction 
comprises two r 500-kw three-phase alternators, directly coupled 
to Ferranti engines, and these develop current at 6000 volts 
when operating at a speed of 150 r. p. m. These sets are bei ng 
erected in the works of the London Electric Supply Corporat ion 
at Deptford, and will supply current to sub-stations along the 
line. 

ROLLING STOCK 

It is proposed to operate 100 cars of the bogie type, ordered 
on the specifications of Dr. Kennedy. Since this order was 
placed a further order for 100 single-truck cars, on the speci­
ficati ons of J. H. Rider, electrical engineer to the London 
County Council, has been placed with Dick, Kerr & Company, 
Ltd. , and these are now being de livered. The bogie cars are 
carried on Brill maximum traction trucks, the bodies being the 
standard construction adopted at the works of the E lectric 
Railway & Tramway Carriage Company, Ltd. They are of the 
reversed stairway type, and are designed to carry sixty-six pas­
senger s. The overall dimensions of the cars are 31 ft. 6 ins. 
over the buffers, the extreme width being 7 ft. I in. The under 
frame of the car follows the usual Preston practice, and is con­
structed of teak, strengthened at the side si lls by angle irons, 
which run the whole length of the car. The main structural 
work in the body of the car is of ash, the main body panels 
being of mahogany and the remaining panels of ,canary white 
wood. The roof is of double type, the inner boarding of pine, 
being cove red with millboard. Considerable head room is 
obtained by the a rrangement of the roof, which is of flat con­
struction from side to side of the car. The ventilator framing 
is carri ed immediately under· the roof, which provides effective 
ventilation, but does not cause draught. T he interior of the 
car varies from standard practice, in that two large central 
wi ndows and four small windows are used at each side of the 
car , the smaller windows being arranged with a movable sash, ' 
to g ive increased ventilation during hot weather. The interior 
is divided in the middle by a partition, the idea being that the 
conductor has better control over the seating of passenger s by 
such an arrangement. The inside fini sh is of quartered oak, 
and the seats are covered with carpet. One plough is carr ied 
on each car, the carrier being on an extension of one of the 
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trucks, and consisting of a strong rectangular frame, having 
a central rail on which the plough is free to move in a lateral 
direction. 

The electrical equipment on the cars consists of two 3-A-4-
type of motors, which give nominally 37-brake horse-power. 
This motor, while being extremely efficient, has high accelera­
tion properties, and has been designed to meet the special con-

The whole blow-out device is placed so that the copper rings 
are in close proximity to the source of arc, but for convenience 
sake is mounted on pivotal hinges, so that it may be swun g 
back for in spection of the fingers, or it may be li fted right away 
from the controller, if required, without unscrewing any nu ts 
or bolts whatever. The electrical connect ions for the blow-out 
windings are made automatically when the blow-out is in 

EALHAM CAR HOUSE 

ditions of London service. They follow the standard con­
struction adopted by Dick, Kerr & Company, Ltd. 

On account of there being no earth return on the London 
County Council system it has been necessary to adopt double 
canopy switches and automatic circuit breakers on the cars. 
These arc of the standard Preston construction. 

A new form of controller has been adopted which possesses 
,<;ome specia l features of interest, including the form of arc­
di srupting devi ce and the arrangements for rheostati c braking. 
The controller itself has been reduced in size without crowding 
the parts together. The arc-disrupting device consists of a 
solid iron core extending from the top to the bottom of the 

position. The blow-out is short circuited when on either the 
full se ri es or parall el notches, but comes again into operation 
prior to any break in the circuit being made on the movement 
of the controlling handle. 

In rheostatic braking suffici ent power notches for easy ac­
celeration are provided without reducing to an inconvenient 
minimum the di stance between each notch, by arranging that 

SPECIAL TRACK WORK 

controller. Thi s core is suitably wound throughout its entire 
length, but the windings are not all in th e same direc tion. 
They are so arranged that the magnetic flux shall have proper 
relation to the direction of current flowing in the arc. Where 
a change in the direc tion of the winding becomes necessary a 
flange is cast on the core. The windings are then covered with 
suitable insulation, around which is placed a se ri es of cylin­
clrical thin copper rings, so arranged that each ring subtends a 
fing-cr and contac t. The blow-out windings are in se ries with 
the main current, and the effect upon an arc created between a 
finger and contact is that the arc becomes so attenuated that 
di srupti on takes place almost instantaneously. 

the three notches used for power working in parall el should 
also do duty for the braking wh en approached in th e opposi te 
direc tion, i. e., from the brake sid e. In additi on, two furth er 
brake notches a rc provided, whi ch, on the power side, a re 
merely transition notches. T he cont ro ll er und er considerati on 
has seven power and fiv e brake notch es, and the spacing be­
twee n th em, togeth er with a positive .and easy ac ti on of the 
notching gea r, rend ers it a lmost impossible fo r the most care­
less of motormen to rest between the proper notches. T he 
driving and reversing handles a rc interlocked in the usual 
mann er , and ne ither hand le can be remover} from the con ­
troller unless it is at the "o ff " positi on. There a re three sec-
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tions in the power cylinder, the top seven rows of con tacts 
engaging with seven fingers, to contro l the r esistance in circuit 
and the operation of the blow-out, the next of three contacts 
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SLOT R AILS AND YOKE 

and fin gers to cont ro l in conj unction with the bot tom section 
of one contac t and finger the connections of the motors fo r 
series or parallel running. 

T he wiring d iagram g iven herewith gives a clea r idea of the 
a r rangement in connection with this fo rm of controller . It 

should be explained, however, tha t thi s invo lves some altera­
t ion fro m standard wi ring , these modifications being necessary 
in this system on account of the completely insula ted return. 

CO N D U IT CONSTR UCTI ON 

T he construction of thi s conduit system presented some novel 
fea tures, owing to the fact that the fo rmer horse-car t rack was 
la id in concrete. I t was found that the old method of breaking 
out the old construction wi th road spikes and sledges was not 
only slow but cost ly, and some other quicker method had to be 
adopted. T he procedure which up to now has proved most 
sati sfactory is as fo llows : 

The margin of the old t rack on the outside was broken out 
just enough to permit the inser tion under the concrete bed of 
special lever jacks. A distance of some 50 ft. to 60 ft. was dealt 
with at a t ime, and the jacks are spaced at about 4 ft. to 6 ft. 
centers, as the li fti ng resistance of the bed may require. The 
ent ire exi st ing concrete bed and t rack was then lifted bodily, 
when it could read ily be broken with spikes and sledges in the 
ordinary way from the top and removed. 

The method then fo llowed was similar to that employed in 
Brussels, and described in the STREET RAILWAY J OURNAL for 
May 2, and also in New York. Spaces were fir st cut in the 
t rench for the cast-iron yokes, which are at 3-ft. 9-in. centers 
throughout the whole length of the conduit, a fter whieh the 
rails were put in place and aligned, and the conduit was built 
up by wooden moulds. With the yokes as elosely placed to­
gether a s th is a lighter form can be used, and in some ways 
it st rengthens the construct ion, especially prese rving the posi­
tion of the slot rai l and preventing it at all times from elosing 
by outside pressure. T he slot rail is of the Z-type, having a 
vertical web, and is constructed so that any surface water drops 
easily to the bottom of th e eonduit fro m which it is drain ed 
by special sewer connections. T he service ra ils a re 7 ins. high 
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with 7 ins. width of base, havi ng a groove I 1-16 ins. wide fo r 
straight track and I 3-16 ins. 0 11 the curves. The ti e-bars a re 
a ttached not only to the slot rail and the yoke, but by extension 

nect ing elect ri cally the adjacent T - rail s are fi xed in position 
by a special hydrauli c press, which can be used through the 
insulator box opening. 
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Strl!et Ry.Journal 

SECTION OF TEMPORARY THi\CK 

pieces they are attached to the rail so as to preserve a perfect 
gage. The wooden moulds used for building up the conduit 
a re 111 two parts. 

The conductors used are similar to those employed in Ne w 
York, and a re supported by insulators every I 5 ft. As pro­
vis ion has to be made for in serting or removing the conductor 
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Street Ry.Jourual 

Drainage sumps of ample size are. provided at intervals of 
about 50 yds, as the grade of the road may require , and these 
sumps are trapped and connected to the nearest sewer. 

Another point of interest in connection with the equipment 
of the lines was the fact that the present horse traffic was 
kept going- <luring the reconstruction. Moreover, the vehicle 

traffic on the streets u~1der 
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Stred Ry.Journal 

SECTION SHOWING W OODEN MOULD FO R 
CONDUIT 

SECTIONAL VIEW OF INSULATOR BOX, SHOW­
ING I NSULATO R I N POSITION 

reconstruction was consid­
erable, so that provision 
and maintenance of a tem­
porary track became an 
important factor, and neces­
sitated a special flat section 
rail which would be sur ­
mounted wi thout injury to 
springs of the passing 
vehicles. The special sec­
tion now in use fo r this pur­
pose was expressly rolled 
by Dick, Kerr & Company, 
Ltd., for the Lo n d o n 
County Counci l P. Vv. con­
contract, and the spec ial 
work was supplied by the 
Lorain Steel Company and 
Hadfields Steel Foundry 
Company, of Sheffield. 

As stated there were two 
cont ractors for the work, 
J. G. White & Company, of 
London, built the fir st sec­
tion, and Dick, Kerr & 
Company that between Old 
Kent Road and Greenwich . 
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Street Ry ,Journal 

•• 
GRADE CROSSINGS 

It is announced that im­
portant changes are to be 
mad e in the State's regula­
tions for g rade crossings of 
steam railroad tracks by 
elec tric railways in Massa­
chusetts. It is known that 

!--ECTION AND ELEVATION, S110\\' ING CONDUCTO R RAIL CA RRIER 

the Railroad Commi ssion­
ers believe the dai ly oper­
ating conditions at some of 
these cross111gs, particu­
larly those 111 and near 

bars special gaps are left in the conduit, except where, as in 
most cases, the sump hol es fo r draining the conduit to the 
sewers afford thi s facility. T he conductor bars are fed into the 
conduit at the manholes, and are suspended by means of special 
tools to small carriages running- on the tops of the slot rails, 
and in this way are carri ed to the point where they arc required 
and secured to each insulator ; the necessary bonds for con-

Boston, are considerably more dangerous than they would be 
under di fferent regulations ; and the logical conclusion is that 
some kind of an order will, without doubt, shortly be issued 
from the Commission's office tn dea l with the matter, as there 
has been considerable di scussion of late hearing upon the su b­
ject, and the Board has been at wnrk investigati ng the causes 
uf the accide nts reported. 
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RAILWAY AND LIGHTING. STORAGE BATTERY AT 
MILWAUKEE 

T he M ilwaukee E lectric Railway & Lighting Company has 
just completed the installati on of a large storage battery plant 
at its centra l power station , whi ch is notable as being the fir st 
large storage battery install ation in this country, install ed for 
use on either lighting or railway circuits. T he Milwaukee 
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E lectric Rai lwa y & Light Company operates the street railwavs 
in Mi lwaukee and furni shes the electri c li ght se rvice. It h~ s 
an Ed ison 3-wire direct-current network for the downtown 
district. 

T he use of the same batteri es for railway or lighting involve,s 
a little more complication in switching but affords a reserve for 
either railwa y or lighting plants. T hese adva ntages have 

FI G. 7.- S\VITCHBOARD FOR BATTERIES 

a lready been demonstra ted at Milwaukee, as there have been 
t imes when the ab ility to work the entire battery on the railway 
load has helped the transportation department out of a very 
tight place. 

The battery is installed on the upper floor of the company's 
stat ion on East \.Vater S tree t, located on the east bank of the 
Milwaukee Ri ver, whi ch was built several years ago, and pro­
vision was made for the storage battery at that time, but only 
recently the batte ry was installed. John I. Beggs, president and 
general man ager of the Milwaukee Electric Railway & Light 

FTG. 8.- DOOST ER S 

Company, foresaw the advantage and flexibility of a battery so 
connected as to be used on either raihvay or lighting circuits, 
and a lthough this has not been the standard practice he insisted 
that this battery plant should be so arranged that it would be 
a rese rve at all times, to be connected to either the railway or 
li ghting loads. As said before, the wisdom of thi s decision has 
already been demonstrated. 

This battery, which was furni shed and installed by the 
E lectri c Storage Battery Company, c0nsists in all of 608 cells. 
T hese are grouped in various combinati ons, according to the 
uses to which they are being put. What will be cles ignatecl 
as the railway battery in this a rticl e, because it is usually oper­

ated on the railway load, consists of 288 cells 
connected across the railway bus-bar s in series 
wi th a special booster, as seen in Fig. I. 

The battery ordinarily placed on the lighting 
load has its connections indicated in Fig. 2. In 
this battery there are 320 cells, di vi:l.ed into two 
seri es of 160 cells each. They are connected 
across the direct-current 3-wire incandescent 
lighting bus-bars. An end cell switch, by 
which some of the end cells can be thrown in 
or out, is placed in each series of cells. 

In case it is des ired to connect both bat­
teries to the railway load, switches are pro­
vided by which the arrangement shown in Fig. 
3 can be obtained. Here the railway battery is 
connected between the railway bus-bars just 
as in Fig. r. The cells comprising the lighting 
battery have all been placed in series, and are 
connected through a second boost er across the 
railway bus-bars. The voltage of the lighting 
battery is raised or lowered to correspond to 
tha t of the railway bus-bars by cutting in or 
out end cells with the end cell switches. 

In case both railway and light batteries are 
to be connected on the lighting circuit the ar-
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rangement shown in Fig. 4 is adopted. Here the lighting bat­
tery is connected, as in Fig. 2, and the railway battery has been 
divided into two sets, which are put in multiple with each 

of the lead plate connectors on the cell is re inforced by a lead­
covered copper bus-bar, which is connected to two points of the 
lead connector to which the battery plates are burned. 

FCG. 3.- DATTERY ROnM, SHOWING END CELLS 

other. These two sets charge or discharge on the lighting bars 
through the booster. 

The arrangement is thus very flexible. The railway battery 
can be chargeg on the lighting bus-bars when the lighting 
generators would be otherwise idle, and can 
he put on to the railway load to help in sum­
mer traffic. In other words, the lighting gen­
erators can be made to help the railway gen­
erators without interfering with their useful ­
ness on the lighting load. On the other hand, 
the railway generators might be made to help 
out the lighting load by charging batteries for 
use on the lighting circuits. The batteries 
act as a reserve, to tide over emergencies in 
either railway or lighting departments. 

Figs. 5 and 6, which give an idea of the extent of the bat­
tery room, show this arrangement of bus-bars well. They a lso 
show the flexible suspension of the lead-covered bus-bars from 
the ceiling. Thi s battery room is peculiar in being located over 

The cells of both batteries are known as the 
(--;-39 type, consisting of thirty-nin e plates in 
lead-lined tanks. The tanks are 41 ¼ ins. wide, 
20¾ ins. long, and 24,½ in s. high. The plates 
a re 15,½ ins. x 15,½ ins. These cells have a 
capacity of T 500 amps. for one hour, or 750 
amps. for three hours. Since the railway bat­
tery consists of a single seri es, its capacity is 
T 500 amps. for one hour, and that of the 
lighting battery, consisting of two se ries, is 
double this. The normal charging rate for the 
lighting battery is 750 amps., or 375 amps. per 
series. The encl-cell regula ting switches ha vc 
twenty-one points, thereby permittin g the 
cutting in or out of twenty-one cells. These 
switches arc of 2000-amp. capacity. The cop­
per bus-bars from the end cells have a cross 
section of ¾ sq. in. At the points where the 
bus-bars arc taken off, at the end of each series 
of cell s, and also at each encl cell, the capacity FI G. Ii. - J•LE;,(IllL l;; S!lS I'f. NS rO N ll F Ll~A llCOV E RED llllS•DA R S 
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the generating roum, the ac tual \\'eight of the batteries, with 
lmc.-bars, is something over 1,000,000 lbs., as the weight of one 
cell alone is 1626 lbs. The room is 71 ft. x 98 ft. 

The switchboard by which the various combinations of rail ­
way and lighting batteries can be made, is shown in Fig. 7. It 
is located directly under the gallery contai ning the regular 
feede r board of the Edison 3-wire network. At the left is a 
panel conta ining the appara tus for controlling the fo ur encl cell 
switches. Circuit breakers are all o f the I. T. E. laminated 
edgewise type. There is a circuit breaker in the motor circuit 
of each booster, and thi s circuit breaker is made interlocking 
with the circuit breaker in the ci rcuit of the booster ar mature. 
In case the motor-ci rcuit breaker opens the interlocking device 
causes the booster ci rcuit to be opened a lso. T hi s is to prevent 
the booster from running away and tearing itself to pieces, as it 
might i f its ci rcuit were kept closed with the 
moti ve power from the booster motor cut off. 
The circuit breaker in the booster circuit does 
not, however, di sturb the circu it breaker of the 
motor driving the booster by its opening , as 
there is no reason why the booster should be 
s topped every time its circuit breaker opens. 

T he boosters are shown in Fig. 8. They can 
be controlled so as to cause a battery to charge 
or di scharge at any predetermined point, by 
varying the strength of the shunt fi eld, or, if 
necessary, changing its direction. 

By using railway generators with very little 
compounding effect of the battery, and with the 
air of the booster , the fluctuation above or 
below a certain amount is taken care of, and 
this amount is determined by the adj ustment 
of the shunt field of the booster. 

MODERN ENGLISH POWER PLANT 

The extensions to the generating station of the Metropolitan 
E lectric Supply Company at \Villesden, London, include two 
3000-kw two-phase direct-connected generators, each machine 
designed to operate at a speed of 75 r. p. m. , and a frequency 
of 60 cycles. They are noteworthy as being the largest that 
have yet been operated in Europe, and on account of the con­
ditions under which they have to work. These generators 
operate in parallel with the existing 1500-kw \Vest inghouse 
generators, which are of the revolving armature type, designed 
fo r 500 volts, the current being raised to the bus-bar pressure 
of 10,500 volts, or thereabouts, by means of 8000 kw of step-up 
transformers. The contractors fo r the additional equipment 
are \ i\Titting Bros., of London, while the makers of the two 

The battery room was fitt ed up with great . 
care to prevent any poss ible leakage of ac ids 
through the floor onto the iron work, or onto 
the generating machinery helow. On top of 
a layer of concrete tar paper and pitch were 
spread, and over this a tile, burned extremely 
hard, was laid, with spaces between of ¾ in. 
Into the opening pitch was poured even wi th 
the top of the tile. Sheet lead was laid a round 
the edges of the room; to prevent ac id getti ng 
through at the place where the floor joins the 

i\IAIN PLATFORM OF 5000-HP ENGINE I N WILLESDEN STATION 

wall. Thi s lead was carried up like a base-board for a short 
di stanc e above the floor. The same precautions were taken at 
the pillar s. T he whole interior of the room was coated with 
ac id-proof cement. 

------•~•--
BROOKLYN ELEVATED EXTENSIONS 

The Brooklyn Rapid Transit Company plans soon to establi sh 
through elevated train service between the Brooklyn Bridge 
and Jamaica, thus entering into direct competition with the 
Long I sland Railroad for suburban traffic. The company has 
constructed an incline at Cypress llills, the terminu s of the 
elevated lines, and will run the trains of the eleva ted from the 
bridge to Cypress Hill s, from which point the tra ins will run 
over the surface of the J amaica Plank Road and Fulton Street 
to Grand Street, Jamaica. · 

T he bridges of the Long I sland Railroad on the Rockaway 
Division and the Montauk Divi sion , where they cross Jamaica 
A venue, had to be raised 2 ft. or 3 ft. to permit the passage of 
the elevated trains beneath them, and the distance between the 
tracks at the curves and switches had to be considerably 
widened also. A ll thi s has been done. The running time be­
tween Jamaica and the bridge, a di stance of about 12 miles. 
\Yill be about 45 minutes. 

engines a re Sulzer Bros., of \Vinterthur, Switzerland, and 
the makers of the generators are Kolben & Company, of 
Prague, A ustria. 

Each of the 5000-hp engines is of a vertical three-cylinder 
compound type, the high-pressure cylinder being in the center. 
T he crankshaft is extended at one encl, in order to carry the 
revolving field of the generator, and the shaft projects beyond 
the outboard bea ring, in order to allow the exciter armature to 
be mounted direc tly upon it. 

The high-pressure cylinder of each engine has a diameter of 
50 ins. , and each of the low-pressure cyl inders 71 ins. The 
length of stroke is 5 1 ¼ ins. The engines are designed to work 
with a normal steam pressure of 150 lbs. per square inch at the 
stop valve, with a normal vacuum of 28 ins., and without any 
superheating whatever. 

The valves and valve gearing of the engines are of the 
Sulzer type. The admission and exhaust valves are four­
seated drop valves, combining a very large port area with small 
clearances. They are placed in the upper and lower cylinder 
heads, to insure the shortest possible steam passages and the 
least clearances. The valves are operated from a horizontal 
shaft carried in an oil trough with the necessary bearings. 
T hi s shaft is .driven from a ve rtical shaft by means of a pair 
of machine-cut spiral gears (bronze and steel) running in oil, 
and the vertical shaft itself is driven by means of a similar 
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pair of gears from the crankshaft. A ll the valves, w ith the 
exception of the two admission valves of the hi gh-pressure 
cylinder, a re actuated by ecce ntrics in connecti on with rocking 
levers, the latter being a rranged wi th long st rokes on the ends 
opposite the valve rods in order to be able to obtain large 
curves. These levers g ive very favo rable leverage at the 
moment of opening, fas t motion afterwards and very soft 
closing motion again. T he two admi ssion valves of th e hi gh­
pressure cylinder a re operated by a releasing gear, whi ch is 
varied by th e gove rnor from o per cent to 55 per cent cut off. 
The governor is mounted directly upon the verti cal shaft before 
mentioned, in order to do away with an indirec t drive. It can 
be altered by hand, while the engine is running, to give speed 
variation of 5 per cent. There is also an automatic emergency 
governor provided, which comes into operation w hen a certain 
prearranged speed is a ttained and the vacuum destroyed, thu s 
effectually providing against racing. 

The main engine bed-plate consists of three separate parts, 
which are fitted and bolted together by means of turned sur­
faces concentric with the shaft. T he crank races are arranged 

'JI 

UPPER GALLERY A.ND VALVE GEA R OF 5000-HP ENGIKE 

to catch a ll the drip oil from the cranks, there bei ng a separate 
race for each crank, connected by a channel termin ating in 
an oil filt er. Circulating pumps ra ise thi s oil after filtrat ion 
into an oil tank at the top of the engine, from which it is di s­
tributed by means of oi I pipes, fitted with special regul ators to 
the crankshaft and other principal bearings to be lubricated. 

The massive cast-iron cylinder standards a re bolted directly 
to the bed-plates, the cross-head guides ( w hich a re provided 
with water jackets) being screwed to them. The cylinders a re 
supported on the opposite side of the standards. in the fro nt 
of the engine, by means of heavy steel pillars, the lower bosses 
of which are let into the beJ -plate to the extent of 5 ft. O n 
account of thi s and also because the pillars a re stiffened by 
special tie-rods about half-way up, the engi ne operates at all 
loads without the slightest vibration, and without any move­
ment whatever of the stationa ry parts. 

The crankshaft proper consists of three sect ions, each con­
ta inin g a crank and each workin g in its own pair of bearings 
( none of the cranks being overhung). These section s are 
each in one piece, the couplmg flange s being forged with them. 
The generator shaft , compri si ng the fourth section - of the 
whole shaft, has a fl ange fo rged upon it, by means of whi ch it 
is bolted to the crankshaft proper. Its other enfl is ca rri ed by 
the outboard bearin g, and projects beyond thi s to car ry the 
armature of the exciter. T he obj ec t of making the crankshaft 
in four sec tion s is to insure sound forgi ngs and easy removal 
of any one part. T he whole shaft is of Krupp 's best open 
hearth Siemens-Martin steel. having a tensile strength not less 
than 28.5 ton s per square inch, and at k ast 20 per cent elonga­
tion. U nder the most exceptional circ umstances th e combin ed 
bending and torsional stresses on thi s shaft will lie less than 
8500 lbs. per square inch in any part. To ens nr e absol ute 

safety and soundness of fo rgings, the w hole shaft and the 
crank pins have been provided with a 4-in. intern al hole, allow­
ing th e most careful inspection inside. 

T he pedestal cast ing of th e in side generator bearing, next 
to the engine, r eally fo rm s part of the main bed-plate, as it is 
fitted and bolted to th e ad joining sec tion of the main bed-plate 
in the sa me manner as the three sections of th e bed-plate 
already referred to. T he pedes tal of the out-board bearing 
s tands upon a separate plate, and is adjustable in height. The 
bearing itself is self-aligning. 

One main stop valve is provided so that the engin es can be 
handled ei ther from the floor level or from the main plat form, 
w hi ch is about 21.5 ft. above the floor level. 

The pistons are constructed as light as possible, and provided 

30UJ-K\V GENERATOR IN METROPOLITA N ST.\TION 

with self-expanding cast-iron rings, whi ch exe rt an even cir­
cum ferenti a l pressure of 3 lbs. to 4 lbs. per square inch. T he 
pistons are provided with tail rod s, hav ing a diameter of 7 ins. 
T hese tai l rods are made separate ly, and they can be easily 
dismounted when it is necessary to r emove the pistons. The 
piston rods themselves have a diameter of 9 in s., and a re 
fo rged in one pi ece with the cross-head. 

The crankshaft, conn ect ing rods, cross-head, pi ston rods and 
valve rods, together with most of the valve gear parts, and all 
the studs and pins, are of the bes t fo rged stee l, hardened in th e 
wearing parts, a ll nuts being case ha rd ened. Screws ancl nut s 
are \Vhi tworth standard, except in the larger sizes, whe re a 
.<; pccial semi -c ircul ar thread is used for increased strength. 

l\Iessrs. Sul zer have guaranteed tha t at the stop-valve pres­
sure of I 50 lbs. per sf1uare inch , a ncl with a vacuum of 25 ins. 
the consumption of dry saturated steam wi ll nt1t exceed the 
fig ures given below, and that the effic iencies will be greater 
than the va lues given in th e third column : 

Steam 
con sumption per 

I<u ll load ....... , . , . 
Three-quarter s load 
One-half load ............. . 

ihp-hnur. lb s. 
rs 
q 
q 

l\frchanical efficiency 
excluding air pump 

fri ction. etc. 
92 S Pe r cent 
()0 

86 

It is cla imed that should these engi nes ever be operated with 
steam superheated to, say, I I 7 dcgs. F. ( 65 degs. C. ) above the 
temperature of saturated steam at r 50 lbs. per square inch , 
the steam consumption figures wi ll be as under: 

Full load .. .. . .. ..... .. .. ... . ... .... ... . 
Th ree-quarters load .................. . . 
One-ha! f load ........................ . . 

r3 1
, ~ lbs. per ihp~!1q11r 

I 2 ,~ i " 

T2 ;-".2 " 

Each engine, prcvillt1S to shipm ent , was erected compktc, 
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and the whole of the valve gear tested mechani cally at diffe rent 
speeds, driven by motor and under steam. 

Each two-phase generator is of the revolving field type, with 
stationary external a rmature and direct-coupled overhung ex ­
citer. T he maker 's rating of each generator is 3500 kw, at a 
pressure of 10,500 volts per phase at 60 cycles, when dri ven at 
a speed of 75 r. p. m. But each generator has to be capable 
of giving an output of 3000 kw a t any pressure between 10,000 
volts and I 1,500 volts per phase . Actually, each generator was 
guaranteed to g ive a continuous output of 3000 kw upon a non­
induct ive load at a pressure of 11,000 volts per phase, for a 
period of twenty-four hours, w ith a temperature ri se in any 
part of the generator or exciter of less th an 70 clegs. F. above 
that of the surrounding atmosphere. T he trials of th e fir st 
machine have shown that the ac tua l temperature ri se, under 
these exact conditions, is only 45 <legs. F. 

E ach generator was, moreover . gua ranteed to carry a non­
inducti ve overload of 25 per cent, or 3750 kw, fo r a peri od of 

0 

The a rmature core di scs a re built up inside the casing, and 
a re secured to the latter by means of dove-tails. The armature 
coils are first former-wound in the micanite tubes, and then 
carefully taped and varnished. 

The revolving field of each generator has a steel rim having 
a stiff U section, and being united to the center boss by means 
of twelve pairs of radial arms. This wheel is constructed in 
four sections, which are united by means of bolts and heavy 
shrinking rings. The center boss or hub, which is carefuly 
keyed to the ex tended crankshaft, is also secured by means of 
bolts and shrinking rings, the latter having a section of 36 
sq. ins. The 96-pole cores are of the softest cast-steel, of oval 
section, with the laminated pole-shoes cast in with them. 

The magnet windings consist of copper, strip-wound on 
edge, the adjacent layers of thi s strip being insulated by means 
of special parchment paper in sulation, having a thickness of 
about 1-50 in. 

The slip ring s which serve to lead the exciting current into 

PLAN AN D ELEVATIO N OF \V ELLES DE N CON DENSI NG PLANT 

fo ur hours without undue heating or undue pressure drop. 
Trials on the fi r st se t ( working non-condensing with hi gh­
pressure steam in low-pressure cylinde rs) have fur ther shown 
that thi s overload can Le ca r ri ed w ith a pressure drop of only 
8 per cent from no load to full load at constant speed and 
exc itation. The effic iency of the generator s when working 
upon non-inductive loads including the excitation and ventila­
tion losses as at fu ll load, is 96 per cent ; three-fourths, 95 per 
cent ; one-half, 93 per cent. 

The insulation of the a rmature windings withstood for a 
period of 20 minutes 30,000 volts, a lternating, appli ed between 
the two phases, and 20,000 volts, a lternat ing, appli ed between 
the windings of either phase and the ( earthed) a rmature core. 

The cast-iron a rmature case is in four pieces, secured by 
means of bolts and eight shrinking rings. The lower half of 
the casing, which is subjected to the g reatest stresses, is sup­
ported below in the pit. In order to render the armature coils 
r eadi ly accessible at any time · fo r cleaning or inspection the 
whole a rmature is capable of being moved in a direction 
parallel to the shaft, and suitable screw gear is provided for 
effect ing this movement. 

the fi eld winding are of phosphor bronze and are carried on a 
cast-iron spider. The brushes for these rings are of block 
carbon, the current density at the bearing surfaces being about 
30 amps. per square inch. 

Each exciter consists of a multipolar generator with cast­
steel field system and a slotted, former-wound, drum armature 
of the series parallel type. This is rated at 250 amps. and 150 
volts. The brushes are of block carbon, and press upon the 
commutator, which is constructed of hard-drawn segments 
insulated by mica. 

In the steam plant ten boilers have been installed for supply­
ing steam, six being of the dry-back economic type, by John 
F raser & Son, of London, and four Babcock & Wilcox, with 
superheater s and motor-driven chain-grate stokers. Each of 
these boilers is guaranteed to evaporate 10,000 lbs. of water 
per hour. Fully 15,000 lbs. per hour have been evaporated for 
considerable periods by the chain-grate stokers with double­
screened nutty coal. 

W. H. Allen, Son & Company, of Bedford, is supplying con­
densers for both engines, each set consisting of one surface 
condenser with I I ,ooo sq. ft. of cooling surface and capable of 
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dealing with 90,000 lbs. of steam per hour at a temperature not 
exceeding 212 <legs . F., with circulating water at 80 degs. F. 
or under, the vacuum to be within 4-in. absolute under these 
conditions. The outer casings are of cast-iron, fitted with 
rolled brass tube plates, r¾ ins. thick, and solid-drawn brass 
tubes , r in. external diameter. The tubes are fixed into the 
plates by means of screwed ferrules at one encl, the ferrules 
being provided with lips to prev.ent the tubes from slipping 
out of place, and at the other encl they are expanded into the 
plate. One of the water-heads of the condenser is divided by 
a diaphragm so that the water will first pass through the lower 
half of the tubes and thence through the upper half to the dis­
charge outlet at the top of the condenser. There is also one 
three-throw, single-acting, steam-driven Edwards air pump, 

· with an auxiliary pump attached to deliver air-pump discharge 
water to hot well in boiler house, and two 15-in. centrifugal 
circulating pumps, each driven by a two-phase motor. Oil 
separators with grease extractors are fitted on each exhaust 
pipe, and an auto111atic valve is also fixed on each pipe to open 
to atmosphere in the event of vacuum failing. 

The circulating pipes are 30 ins. diameter for the greater 
part of the di stance to cooling towers , and are carried through 
a tunnel under the boiler house foundations. 

Two cooling towers, each capable of dealing with the full 
load of one 5000-hp engine, and able continuously to cool 
236,250 gals. of water per hour, reducing the temperature from 
150 <legs. F. clown to 80 <legs. F., are provided. Each tower 
consists of two bays 75 ft. high, the whole being 123 ft. long by 
31 ft. wide, made entirely of wood, fastened together by 
wooden dowels and copper nails. Three 14-in. pipes deliver 
the water to the tower at a height of 26 ft. above ground level. 

Ferranti & Company supplied the switchboard, and it con­
sis ts of three sections, one for each machine, and the third for 
the outgoing cables and forming an interconnector panel, 
enabling either of the machine panels to be made dead for 
cleaning purposes or for killing either pair of outgoing mains 
whilst under repair. The board is built for r r,ooo volts and to 
control two 3000-kw two-phase alternators, and is complete 
with exciter gear, synchronizing arrangements and all neces­
sary switches, fuses and instruments. The main frame is 
formed of horizontal enamelled slate slabs, 3 ins. thick, built 
into the engine room walls and divided into cells by vertical 
partitions. The bus-bars are rectangular, 0.5 sq. in. in section, 
'and totally enclosed in an insulated chamber, provided with 
plug sockets to enable any particular panel to be is9lated. Oil­
break fuses are· provided for each phase, capable of safely 
breaking 200 amps. at r r,ooo volts, the fuse is three-fourth,s of 
an inch long and drops into 24 ins. of oil. Oil-break switches 
are used, one in each phase, capable of breaking 1500 kw at 
1 r,ooo volts. The interconnector panel is supplied with oil­
break switches also, hut not for breaking full load, and also 
carries the cable receivers. All transformers are dry insulated. 
The wattmeters are recording and indicating, and are con­
nected through the outer or earth side of the circuit. These 
meters, it is hoped, will not be affected by the power factor 
or change in p~rioclicity. Single-pole shunt and main field 
switches are included. 

Altogether the present extension forms an interesting in­
stallation, and affo rds abundant ev idence .of the rapid develop­
ment of the electrical interests in Great Britain. 

----+♦----
The electric ca rs that run between Redlands and San Ber­

nardino are to be equipped with telephone s. T he new switch­
board has arrived and will be installed at once in the power 
station. The line will provide for twenty instruments. Ten 
wi ll be installed on the cars, and there will be fiv e stations IJ~­

tween the two cities and one at each end of the lin e. It will 
be possible to communicate between stations or cars, or talk 
from the cars to any of the stat ions while enroute. 

RECENT ADDITIONS TO THE GENERA TING PLANT OF 
TEH MONTREAL STREET RAILWAY 

BY RALPH D. MERSHON 

The Montreal Street Railway Company has recently com­
pleted the installation of an addition to its generating plant 
which is interesting in a number of re3pects and in some regards 
unique. This addition comprises the machinery and switch­
board apparatus required for receiving, from the Montreal 
Light, Heat & Power Company, power transmitted from the 
hydraulic generating plant of the latter company at Chambly, 17 
miles from Montreal. 

The maximum power generated by the street railway com­
pany in its present sta tion, at greatest peak load, is about 
13,000 hp. For thi's supply of power the company has a steam 
plant, with a maximum capacity of approximately 17,000 hp. 
The additional power mentioned above has been installed be­
cause of the fact that the power company can supply power to 
the street railway company at a price which makes it worth th e 
while of the latter company to put in apparatus for utilizing the 
power and allow a corresponding amount of steam-driven 
apparatus and machinery to lie idle. The capacity of the new 
apparatus installed is such as to enable the delivery, contin­
uously, to the bus-bars of the st reet railway company of 5000 
hp in direct current, with a relay capacity of about 15 per cent. 
This means, therefore, that 5000 hp of steam-driven machinery 
is put out of commission except in so far as may be necessary 
for the proper care of it and for having it ready, without too 
much preparation, in case of emergency. 

The power is supplied to the railway company as alternating 
current at 66 cycles, 2200 volts quarter phase. There are seven 
quarter-phase circuits supplying this power, one for each of the 
seven-motor generator units rece1v111g it. The circuits are 
brought overhead from the sub-station of th e power company 
to the power hou se of the street railway company, though ulti ­
mately they will go underground. 

The machinery for receiving and converting th e power con­
sists of seven direct-connected motor generator units, each 
having a rated capacity at the direct-current end of 500 kw, 
with a continuous overload capacity of 25 per cent, and an over­
load capacity of 50 per cent for one hour. The motor of one 
of these units is a synchronous machine, the other six motors 
are of the induction type. The synchronous unit was installed 
some time before the induction units, and really forms an in ­
stallation separate and distinct from that comprising the six­
induction motor generator sets. This unit and its swi tchboard 
were supplied by the Canadian General Electric Company. 

The complete diagram of connections and circuits in the case 
of the six induction motor ge.nerator sets is shown on page 834. 
As will be seen by inspect ion of the diagram the units are 
started from the direct-current side only. They are brought up 
to speed, using the direct-current generator as a motor, and, 
when at approximately normal speed, as indicated by the posi­
tion of the field rheostat, the induction motor is connected to 
the alternating-current circuit. By a change of connections and 
an adjustment of the generator field the unit is then mad e to 
take its share of the load. 

The engraving of the station from the switchboard gallery 
shows the six motor generator units. Two of them were !Juilt 
by the W es tinghouse Electric & Manufacturing Company and 
four by the Canadian General Electric Company. Some nf 
these units were built and guaranteed und er specifications 
calling for a power factor of the induction motor at full load 
of not less than 92 per cent; th e remainder under a power factor 
guarantee of not less than 93 per cent. The guarantee for full ­
loacl efficiency of the direct-current generators was 94.5 per 
cent, and of the induction motors 94 per cent. 

The induction motors hav e rotating second arie s of the 
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DI.-\ GR,U[ O F CO::\' NECT IONS, E\' DUCTIO :N' l\l OTO R GEN ERATO R SET S 

(1) Alternating-current lightning a rresters. (2) Alternating-current 

single-pole knife switch es. (3) Voltmeter transformer fuses. (4) Potential 

transformers. (5) Alternating-current ammeters. (6) Altern ating-current 

indicating wattmeters. (7) Potential r esistance. (8) Oil switches. (9) 

Current transformer for wattmeters an <l ammeter s. (10) Current t rans· 

former for overload relay. (11) O verload relay. (12) Tripping coil. (13) 

Alternating-current voltmeter plugs. (14) Voltm eter, phase " A ." (15) 

Voltmeter, phase "B." (16) Series st arting switch. (17) Totalizing 

ammeter. (18) Machine ammeter. (19) S witch fo r transferrin g starting 

rheostat from pane l t o panel. (~0) Direct-current circuit br eaker. ( !?1) 

M achine switches "A," " B," ··c." (22) R ecording wattmeter. (23) Fi eld 

switch . (24) Switch fo r cha ngin g fro m self to bus-bar excitation . (25") 

Shunt field rh eostat. (26) Dischar ge resist ance and lamp for shunt 

fi eld. (27) Li ghtning arrester. (28) Lightning a rrester ch oke coil. (29) 

i\Ia in ammeter shunt. (30) Dir ect-current lin e voltmeter . (31) Machine 

Yoltmeter. (32) Direct-current voltmeter plugs. (33) P ostive switches 

in leads to steam plant bus-bars. (34) Equalizer switches in leads to 

steam plant bus-ba rs. (35) Direct-current mains for t r ipping coils . (36) 

Shunt resi stance fo r record ing wattmete rs. (37) Alte rnating-current 

potential ma ins. (38) Fuse fo r protect ion o f 24. 

:METH O D O F ST A RT1 i\'G.- All switches open. Cut all resistance out 

of 25. Throw 19 to le f t . Set 24 fo r bus-bar excitation. Close 23. Close 

21Il. Close 20. Close 16 slowly, cutting out all series resistance. Close 

21A. Open 19 and throw it to ri ght. O pen 16. Ilring direct-current 

machine to proper speed by cutting in rh eostat 25. Close 8. Open 21A. 

Close 21C a nd brin g machine to bus-bar voltage. Close 21.A direct -cur­

rent machine now runnin g as compound-\\' ound genera tor. 
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"squirrel cage" type. As the sets are not started from the 
alternating-current end, the secondaries are built in such a way 
as to keep their resistances as low as possible, resulting in low 
secondary loss and good speed regulation. The air gap called 

GENERAL VIE\V- INTERIOR OF STATION 

GENERATOR- CANADIAN GENERAL ELECTRIC COMPANY 

FRONT OF SWITCHBOARD 

for by the sepcifications was for one make of motor 3-32 111. 

and for the other make .0825 in. 
The switchboard for the control of these units was supplied 

by the General Incandescent Arc Light Company. T he views 
of the front and back of this board show its general make-up 
and construction. Before coming to the oil swi tches on each 
of the motor panels the power circuits pass through four single­
pole knife switches, so that any given panel may be made 
absolutely dead. 

In its operation the plant clearly demonstrates the advantage 
of induction over synchronous motors for the service rendered. 
The superiority of the induction type is shown not only in the 

SYNCHRONOUS MOTOR 

GENERA TOR- WESTINGHOUSE COMPANY 

DACK OF SWITCHBOARD 

less care, attention and skill rcl1uired in operation but also 
in the less disturlJancc to the system of th e power company. 

This induction motor generator installation constitutes rather 
a compact plant. Located in a room whose floor plan is 4o ft. x 
85 ft. we have six machines with a total continuous output of 
3750 kw, and with a one-hour capacity of 4500 kw. T he actual 
machine capacity is, of course, somewhat in excess of double 
these values. The installation is of interest a lso as containing 
induction motors which a re amongst the largest ( though not the 
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la rgest ) that have ever been built. It is probably the largest 
aggregation of large induction motors in the world to-day. 

In case of emergency these induction motor generator units 
are used to supply power to the power company. In this case 
the direct-current generator is operated as a direct-current 
motor, the induction motor being driven as an induction gen­
erator for the supply of power. It has long been known that an 
induction motor could be so used, but it is believed that this is 
the fir st case on record where such a motor has been so em­
ployed in commercial service. 

-------<•H••-
REINFORCED.;.SILLS 

BY A. 0. CARPENTER 

Electric car const ruction is in an extremely interesting 
transition. It is passing from an under-frame of wood to one of 
steel, a fact which is, perhaps, most plainly seen in the changes 
which a re taking place in car sills. T he fir st application of 
steel or iron to give strength to the car was in the form of a 
truss-rod, which was early applied to cars of a ll description. 
One of the first steam car builders went a step further and put 
a broad plate of iron in the side of the car. This was a fore­
runner of some of our modern electr ic methods, a lthough long 
since forgotten. With the introduction of electricity builders 
were no longer satisfi ed with the truss-rod for the longer and 
heavier cars. Then steel plating began, marking the fir st mod­
ern step toward an iron or steel under-frame. To men accus­
tomed only to woodwork, and wi thout meta l working faci lities, 
this was as far as it was considered desirable to go. Now the 
blacksmith shop is becoming a necessary feature of every car 
shop, and, in consequence, steel is being more generally em­
ployed. 

Fig. I shows one of the most common methods of applying the 
steel plate. The metal varies from ¼ in. to ¾ in. in thickness, 
and extends the whole depth of the sill. Occasionally, where 
increased strength is required another plate is put on the inside. 
A few builders have introduced a ¾ -in. plate, as shown in Fig. 
2, placing it in the middle of the si ll. T hi s is the well-known 
"fl itch plate," and has the advantage of using plank instead of 
timber. 

Lack of thought, or ignorance, produces some queer results in 
sill plating. One of these is shown in F ig. 3, where we hav e a 
7-in. sill faced with two ¼ -in. plates. One was not considered 
sufficiently strong. Two plates are twice as heavy as one and 
only two times as strong. Together they represent 7 sq. in s. 
of steel section. Had the original plate been extended, as 
shown by the clotted lines in F ig. 3, more strength would have 

r---~''--1 1- - :~"-- 1 
' Street Ry. Jo11r11:1 J 

FIG. 1 F IG. 2 

-:T:l 
~ll l 

; 11 

F IG. 3 

been obtained with only 5 sq. ins. of section instead of seven. 
T his idea of increased depth, of course, is a good one, but 
sometimes it is carried to extreme, as shown in Fig. 4, where a 
plate only ¾ in. thick and 12 ins. wide is used. Here the upper 
and lower edges have hardly suffic ient area to withstand the 
strain which its depth would indicate might be placed upon it. 

Fig. 5 shows a case where the designer was either limited or 
ignorant. He used a channel iron to strength en hi s sill and 
then put a fi lling piece into the channel to hold his cross 
t imbers. The si ll is nearly heavy enough to do the work, and 

with the fill er might be considered strong enough. The struc­
ture is bad for two reasons, there is more wood than is neces­
sary, and the joints are made in wood where they might have 
been in metal. Ry putting in a channel like that shown in Fig. 6 
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the weight could have been reduced from 49 lbs. to 43 lbs. per 
yard, and the strength would have been increased in the ratio 
of I to r.27. Practically the inside filler could be dispen sed with 
if metal pockets had been used. 

Fig. 7 is a very foolish waste of iron, although it is a design 
which has been often employed for intermediate sills. It is 
hard to say what the designer had in mind; the wood performs 
no part beyond that of a packing piece. The channel iron 
a lone is ample fo r the purpose. 

Fig. 8 shows a peculiar English construction; the sill in this 
case merely holds the tenons of the posts and the cross sills. 
T he plan gives very much more strength than the plain plate; 
the projection of the channel iron and the molding at its top 
are fatal defects. 

"A" in Fig. 9 represents a design adopted for some of the 

½" 

I 

j 
r 

__ l_ 
A- FIG. 9 B- FIG. 9 FIG. 11 

latest high-speed electric cars. The ¾-in. plate on the outside 
of the sill is undoubtedly a concession to the prejudices of man­
agers. The 9-in. I-beam is amply sufficient for the work with­
out the ¾ -in. plate, but if it is considered necessary to have an 
additional strength the same result may be much more econom­
ically obtained by using the metal in a different form, as shown 
in "B." Here a 12-in. I-beam carries a rider 3¾ ins. x 41/z ins. 
The use of the 12-in. instead of the 9-in. beam produces a saving 
of more than r I lbs. per running yard. The strength, however, 
is somewhat greater than in the combination. The rider 
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becomes simply a strip into which the posts are morti sed and to 
which the floor is nailed. This construction would necessitate 
a complete steel under-frame, carrying on its top the necessary 
nailing strips. 

Fig. IO is a form which has been employed in Europe. The 
strength is obtained by a bulb-iron or deck beam, an alternative 
form is shown in the dotted lines. For car work it is better than 
the I-beam, because there are no lower flanges. Properly pro­
portioned it should give the same strength as an I-beam. It is 
said that thi s construction has been employed in some parts of 
the United States. 

Fig. r r shows one of the most peculiar designs in which wood 
and iron have been combined. It is from an English designer, 
who strengthens his sill with an angle iron and on the angle 
places a rider , which carries the posts and becomes practically 
a small sill. •• 

A FEW OPERATING CRITICISMS 
BY K. S. H. 

Two boulevard lines, just outside the congested district of 
one of our large cities, meet in a Y junction. During the 
greater part of the day. say for sixteen hours, outward-bouml 
cars arrive at the fork of the Y at intervals of three minutes 
to five minutes, sometimes singly, and often in groups of from 
two to four. The switch has to be repeatedly turned at a great 
loss of time by conductors, who stop their cars and run ahead 
to the switch; turn it for the proper route ; run back to their 
cars; hand the switch stick to their motorman and give the 
starting bell. This process wastes nearly half a minute on each 
1 ound trip, not a very serious item to the company, but certainly 
a constant annoyance to passengers. The company mainta ins 
switchmen at many of its other important junctions, and should 
place one at thi s point, or else permit the conductor to sta rt the 
car from the switch by signal to the motorman on being advised 
by the latter that all is right to go ahead. Time is also some­
times lost on this route by the companies obliging a conductor 
to go back and reset another switch for the next car behind, 
which does not always appear in its proP.er order. 

Conductors should always be required to remain at their posts 
on cars until the end of the route is reached. Not long ago a 
car running through a beautiful residential di strict was aban­
doned by its conductor about a mile from the terminus of the 
1 un, and a noisy crowd of bibulous rowdies reigned supreme 
until the journey's end. The company's good will assets were 
naturally not improved by this experience. Such a defection 
on the part of a conductor should be sufficient cause for prompt 
discharge, unless extraordinary reasons can be_ given to show 
that it was absolutely impossible for the conductor to remain 
on the car. 

On another system with which we are acquainted it was not 
infrequently the custom of the crew of a ce rtain late car to 
stop on their trip at a night lunch ca rt , and literally hold up the 
rassengers as regards time while the aforesaid crew ate their 
lunch. Comments on this are superfluous. S till another road, 
(Jperating a single car through a country di strict, s tops its busi­
ness from noon to I p. m ., in order that the crew may ea t in 
peace. The local conditions, however , a rc some justification 
for the latter course of inact ion. It has not been announ cecl, 
however, that interest an(l depreciation take a siesta on thi s 
road between the hou rs above specified. 

A large square in a ce rta in congested quarter is crossed by 
several lines of cars, a steam freight railroad, and a huge pc(lcs­
trian and vehicle traffic. T he operati ng stree t railway company 
maintains white-painted stopping poles throughout its enti re 
system, but thi s particular square is woefully defici en t in in­
fo rmation as to where ca rs will stop. Proper signs or posts 
should at once be installed, as the inconvenience to both c iti zens 
an<l strangers is ve ry trying. 

Car s igns are often turned at a conside rable distance from 
the end of a route. \Vhile persons living in the locality affected 
may easily know where a car is going there is considerable per-
1,lexity in store for the stranger, and possible loss of fares for 
the company. 

Ca r numbers should be kept painted in legible condition, and 
should be on both inside and outside of cars. The importance 
of being able to ident ify ca rs in cases of accident or other 
trouble is not easily over-estimated. 

At night cars should never be run with the rear headlight 
turned on at the sac rifice of the front one, on excuse that the 
end of the route is near. T he possibility of accident is vastly 
increased by such a course, and the conductor who operates a 
car in this manner should be called strictly to account. Espe­
cially is thi s practice dangerous in fo llowing a nother car 
under close headway, as both passengers and pedestrians are 
likely to overlook the following car in passing behind the fir st 
one. 

On suburban lines, where transfe rs are given, car s standing 
at junction points, and operated at over fi ve-minute headway, 
should not start di rectily upon the arrival of connecting cars 
before the passengers have time to transfer. T here are few 
more aggravating experiences than to see such a car accelerate 
away from one's reach when one is within a rod or two of the 
goal, leaving the passenger to reflect on the policy of the man­
;igement during a quarter or half-hour of subsequent enforced 
leisure. 

Tools or projecting poles should never be carri ed at the side 
of an open car by employees or passenger s. Their proper place 
is the platform, front or rea r, preferably the latter. It is not 
1, leasant to contemplate the condition of the occupants of the 
front seat on an approaching car which might happen to pass at 
the moment pole or tool slipped into a hori zontal or oblique 
posit ion in the carrier's hands. A pr act ical example of the 
danger thereby incurred was shown by an actual occurrence in 
one of our large ci ties recently. A young man, returning in an 
open car from a sale of Spani sh war reli cs, was taking home 
a Mauser rifle to which a bayonet was affixed. Through care­
lessness he a llowed the end of the gun to project beyond the 
side of the car, and the bayonet gouged out the eye of a pas­
senger in another open car, which was going in the opposite . 
di rection. 

Giv ing the starting bell too quickly is a fa ult frequently met 
in stree t railway work. The danger to passengers is obvious. 
T he motorman should rigidly adhere to the rule never to go 
ahead on one bell, even though the conductor makes the mi s­
tc1ke of ringing once wh en he means twice. 

T he time-tables of electric cars should. as fa r as possible on 
depot routes, be a rranged for th e meeting of through trains: 
especially where the railroad station is one of the street car 
tcrm11111. T he reputation of both city and car service suffer 
if this is not clone. Similarly, it is bacl mi smanagement to take 
off the ca rs until the last tra in has arri ved or departed. A 2-mile 
vvalk a t 12 :30 a. 111. in a city of 100,000 inhabitant s is not always 
a joy to the traveler who expects to find an elect ric car a t the 
station on hi s ar rival. 

Finally. construction work should a lways be kept as clear as 
possible from the rush hnurs if it in terferes with the traffic. 
Modern methods of illumination provicle ample facilities for 
pushing such work a t night. ·and in many insta nces there is li ttle 
reason for blocking th e tra ffi c of a whole divi sion by tearing 
up track in th e dayti me. If it cannot li-c avoicled every effort 
should be made to furni sh unimpeded rig-ht of way an<l ample 
equipment for the hours when the wdfare of thousand s of 
people depends upon g ivi ng them safe, speedy and frequent 
transportation to th eir homes. A ttention lo these deta il s pays 
bigh interest on their improvement, and each source of wa ste or 
dan ger eliminated add s one more element nf strength tn those 
which go to make up gnod se rvice. 
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TICKET SYSTEM ON A NEW JERSEY INTERURBAN 
RAILWAY 

DY S. C. STIVERS 

T he severa l concess ions as to rate of fare between poin ts 
on the Paterson & Hoboken line of the J ersey City, Hoboken 
& Paterson Street Rai lway Company have caused considerable 
difficulty in correctly checking conductors and ascertain ing the 
number of passengers carried. U nder these conditions it be­
came necessary to create some system of checking which woulcl 
accompli sh its object in an advantageous and economical way. 
T he t icket which is herein de scribed has been the resul t of 
such endeavors. , 

T his line extends from Hoboken to Pater son. a di stance of 
17.5 mi les. passing th rough Hoboken, Homestead, Carlstadt, 
R utherford, vVall ington, Passaic and Paterson. T he relative 
positions of these mun icipalities and the di stance covered by 
the payment of a single 5-cent fare are sh0vv11 on the sketch 
below. The th rough rate of fare from Hoboken to Paterson 
is 20 cents, div ided into four collect ions: 

Cent s 
First col lection H oboken to H ackensack Ri H r . 5 
Second collection H acken sack River to Rutherford 5 
T hird collection Ruth erford to Passa ic River . . . . . . . . . . . . . . 5 
Fourth coll ection Passaic Ri ver to Paterson . . . . . . . . . . . . . . . 5 

Passengers boarding ca rs at Homestead are entitled to ride 
to Bergen County Short Cut for 5 cents. Passengers lmarding 
cars at Carlstadt are entit led to ride to city limit s of Passa ic 
for 5 cents. T his ru le appli es 111 the opposite dire:: tinn also. 

~---------+-5· t•e11ts-- --~ I 
k- --- - 5 cents------,j 

~tiee t P.. y . J (1u 111 1L 

DlAGRAi\I S II OWI NG FA l{ES CHA RGED O N HOl'.<>KE:N-PATERSO N 
RAILWAY 

Dy compari ng these privileges with the sketcf1 given above 
_ it wi ll be seen that it would be necessary to have a t leas t 
twelve men ( six clay and six night) , i. e., going ,ves t, one 
each at Hackensack River, Rutherford and Passaic city limit s. 
Goi ng east, one each at Passaic River, Carlstadt and Home­
stead beside the necessary tickets, etc ., if the usual method 
of placi ng inspectors at the end of each 5-cent fare lim it was 
adopted. 

T hese conditions led to the de signing and adoption of tickets 
shown in Fig. I. Two ti cket s of thi s kind are used, one for 
each 9irection, and are differentiated by printing one on yellow 
the other on red paper. 

As is shown in the cut the ti cket is composite, covering six 
different distances, for which fare is in excess of 5 cents as 
follows: 

Cents 
Hoboken to Paterson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 

Hoboken to Passaic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . IS 
Homestead or H ackensack Ri ver to Pater son.. ............. 15 
Homestead or Hackensack River to Pa~saic. . . . . . . . . . . . . . . . IO 

, Hoboken to Carlstadt, Rutherford or Short Cut. . . . . . . . . . . . IO 

Carlstadt, Rutherford or Short Cut to Paterson. . . . . . . . . . . . . IO 

Attention is called to the back of the t icket, which is so 
arranged that it does not matter at which point the ticket is 
separated, the figures at the bottom on the back of the conduc­
tor's portion of the ticket represent the value of the portion 
detached. Ii the passengers see that they receive fu ll value fo r 
amount paid, the conductor is unable to issue correct ticket 
to the passengers and to return a sum less than the va lue of 
the ticket issued to the office. The placing of the inspectors 
fo r the examinati<-: n of tickets at the proper points impresses 

the passengers with the advisabi lity of seeing that the figure on 
1op of the face of the t icket represents the amount paid the 
conductor, as it w ill be seen that unless the passenger holds the 
correct ticket he cannot r ide beyond the inspector without the 
paymen t of an additi onal fa re. 

T he u se of th is ticket has neces sitated the placing of inspec­
tors at the Hackensack River and at the Passaic R iver only, 
making fonr men in a ll ( two day and two ni gh t). 

Conductors upon star ting out are suppli ed with "F" tickets 

This s tub, pretl5elyas <ldaclrnd from 
ticke t \\' he n sold must be deposited b"y· 
conductor, in trip envclope andamount 
ol cMh represented b::,· a mount on bot­
tom or ticket tu r ned into t he Receiver. 

20 

15 

15 

10 

10 

10 

J. C., H. & P. ST. RY. CO. 
N OT ICE TO CONDUCTORS. 

In selling this Ticket, cut it off on 
the line immed la.:e ly bbove the 
points between which pa.ssa,:;-e ls<le-
::;ire<l. (0VKR). LL.. 

Hoboken 20 Paterson 

Hoboken 15 Passaic 

Homestead 15 Paterson Hack'sack R. 
Homestead 10 Passaic Hack'sack R. 

Carlstadt 
Hoboken 1 0 Rutherford 

Short Cut 
Carlstadt 

Rutherford 1 O Paterson 
Sho rt Cut 

J. C, H. & P. ST. Rt CO .• 
RECEIP T FOR CASH FARE~ 

Th.JR Ticket must be W ued tor each t~ ti.r.­
ceedlng QTe cents. 

7hJs Ticket rnu11t be used aa orlctn<dly l£.Tued.-
11t1d b good only t or 1, Cf>nd.nuou.111 pu.sa.ge. 

p!1~1~iin0001arg°;1~~i>"be~~e:'ex~~!4t!1;~ 
11c kut. 

Not good for payment of orfgln,a.l tare. 

r~~e~1P°1~J~iL. 
,iho....- to lne~tor ~~ 
or Conductor wbcn PR OCNT , 
rt'fJ.UOl't.ed, other~additlonaJta.re ffli\1 
be demanded. , • LL. 
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FlG. 1.--BACK AND FRONT OF FOl{l\I F TlCKET 

( Fig. r), to be used goi ng west, and a lso a pad of "G" tickets, 
which, as stated, are simi lar to the " F'' tickets, but to be used 
going east. Each conductor is a lso suppli ed with three fo rms 
of identification slips, simi lar to that shown in Fig. 2, but cover­
ing different portions of the route. T hese slips are also printed 
on paper of different colors, more easily to disti ngui sh them. . 

The tickets are used as follows: The conductor issues an 
" F " or ''G," depending upon the direction going, ticket for each 
$ingle fare in excess of 5 cents, punching out the date and the 
point to which passage is paid and makes one register fo r each 
fare regardless of amount paid. He tears the ticket off on the 
line immediately above the points between which passage is 
desired, and delivers the lower portion to the passenger as 
receipt for fare and evidence of poin t to whi ch fa re is paid, 
and retains the stub or upper portion, whi ch is deposit<;d in 
trip envelope, and the number of stubs enclosed is stated 
thereon and turned into the receiver at the te rminus of the line. 

The conductor is requi red to account for all ti ckets issued to 
him, and at the encl of clay's work he returns to the superin­
tendent's office a ll unused ti ckets. T ickets which a re not so 
accounted fo r are charged the conductor as short a t highest 
amount, viz., 20 cents. 

In the case of tickets cut or punched in er ror the conductor 
returns both por t ions to the superintendent' s office. 

To cover the 5-cent fa res only between the various inter­
mediate places the identi fi cation slips, F ig. 2, were designed. 
T he conductor registers the 5-cent fa re collected and issues 
the slip by punching it to show the next approaching hour, the 
slip is then a receipt for fa re and evidence of the destination 
to which fa re has been pa id in the same manner as the "F" 
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or "G" tickets. These slips cannot be received as fares by the 
conductor, nor will the company accept them to cover register. 
They have no value except to show the conductor evidence of 
the_ passenger 's right to ride to the destination on the car on 
which it was issued, and the conductor's punch mark is con­
clusive evidence as to whether it was issued on the car and 
on the trip. If a passenger boards the car, and when ap-

Jan. Feb. Mar. April Mav June July Aug. Sept. Oct. Nov. Dec 
1 I 2 I ·3 l 4 I 5 I 6 I 7 l 8 I 9 I 10 I 11 I 12 I 13 I 14 I 15 I 16 
17 I 18 I 19 t 20 I 21 I 22 I 23 I 24 I 75 I 26 I 27 I 28 I 29 I 3~ I 31 · 

JtRSEY CITY, HOBOKEN AND PATERSON ST. RAILWAY CO. 
IDENTIFICATION SLIP 000025 NOT GOOD FOR PAYMENT OF FARE. 

P A SSAIC and CARLSTADT 

I 2 3 4 5 6 7 8 9 10 II 12 A. M. 
* *** *** * ** * * P. M. 

who board ca rs in Passaic are ent it led to a ride to Paterson 
and a city limit transfer on a payment of 5 cents, and for this 
purpose the conductor issues to those passengers a red identi­
fication slip. 

At the city limits of Passaic the conductor coll ects all slips, 
which he turns in but does not register, and coll ects fares from 
those passengers not holding slips. 

Jan. Feb. Mar. A~ril May June July Aug. Sept. Oct. Nov. Dec 
1 I 2 I 3 I 4 I 5 I 6 I 7 I 8 I 9 I 10 I 11 I 12 I 13 I 14 I 1~ 1 16 
17 I 18 I 19 I 20 I 21 I 22 I 23 I 24 I ~5 I 26 I Tl I 28 I 2.:1 I 3, I 31 

JERSEY CIIY, HOBOKEN AND PATERSON ST. RAILWAY CO, 
IDENTIFICATION SLIP 000027 MOT GOOD FOR PAYMENT OF FARE, 

HOMESTEAD and SHORT CUT. 

s 
" 

l 2 3 4 5 6 7 B 9 10 II 12 A. M. 
* *** * ***** * ,* _P, M 

FIGS. 2 AND ~- IDENTIFI CATI ON SLIPS USED WITH 5-CENT FARES 

proached by the conductor for fare, shows a slip of this kind, 
the conductor can readily see by examining the punch mark 
and time whether that fare has been paid to him. If it bears 
some other conductor's punch mark or if time punched indicates 
that it was issued on another trip by the same conductor it is 
valneless. 

The appended diagram covering a trip west from Hoboken 
to Paterson will make the various issuings and collections for 
passengers boarding car at the various points clear. 

At the Hackensack River, going west, an inspector boards 
the car and examines all tickets, collecting form "F" ( Fig. I) 
tickets, reading to Carlstadt, Rutherford or Short Cut ; he also 
collects the white identification slips ( Fig. 2), which is that 
covering the ride from Homestead to Short Cut, and registers 
a fare for each passenger who does not hold a ticket, calling 
the conductor's attention to the fact. 

After leav ing Rutherford Junction the conductor goes 
through the car collecting fares from all passengers not hold­
ing tickets. Passengers who then board the car and pay a 
5-cent fare are entitled to ride to the city limits of Passaic, 

-5 l', no ti <: ket -

~ 5 i: Hell I<l ,utifi l'atintt Slip 

- 10 J : kket •1•F'' -- --
- 5-( -Blue-Itl •ntifil'at icm Sip 

iJ, ,•nutc 1d,nt1l,c ,1 l 1011 Slrp-- _· ·I . I 
- ~--- - 10 (' ticket ' F 11 

15 C ti t kt t · I• " 

_ 5 c no ti l'ket --• 

- - 10 ,j tieket -" F '------ -

-- - 15f! til·ket "F' ---- ~ ---8--

DIAC l{1\M SJI O\VING COLLECTING POINTS BETWEEN HOBOKE N 
AND PATERSON 

and the conductor issues to such passenge rs a blue identifica­
tion slip ( Fig. 3). 

A t th e Passaic River an inspector boards the car and takes 
up all ticket s, issuing to those passengers enti t led to a ride 
lo Paterson a brown Paterson identification slip. Passengers 

The same methods apply in the reverse direction with the 
exception that Homestead is substituted for Passaic and the 
Hackensack River for the Passaic River, at which point going 
east the in spector issues green identification slips instead of a 
brown ticket. Conductors do not issue tickets to points be­
yond their destination, that is, if a car is going from Paterson 
or Hoboken to Rutherford, he will not sell tickets for points 
beyond Rutherford, etc. 

In case of an accident or for other reason where a conductor 
finds he has to turn back before reaching his destination he 
issues transfer tickets to all passengers. The conductor who 
receives these passengers collects the transfers, and treats the 
tickets which they may have the same as if he issued them. 

For the number of Hoboken identification slips issued the 
inspector ~. t the Hackensack River Bridge must return a cor­
responding rn tal number of Paterson-Hoboken 20-cent form 
''G" ti ckets, Passaic-Hoboken r 5-cent form ''G'' tickets, or a 
Short Cut, Rutherford or Carl stadt-Hoboken IO-cent form 
"G" tickets. 

For the number of Paterson slips (brown) issued the inspec­
tor at the Passa ic River returns a correspondi.ng total number 
of Pate rson-Hoboken 20-cent fo rm "F" tickets ( F ig. r) , a 
Paterson-Homestead r 5-cent form "F'' ( Fig. r) tickets, or a 
Paterson-Carlstadt, Rutherford or Short Cut ro-cent form "F" 
ticket. 

The method of checking the conductors' re turns is that gen ­
erally used by a ll street railway companies. The envelopes, 
with their contents and cash received on trip, a re turned into 
the re ceiver at the terminus of th e line, who enters them 011 
bi s sheet. At th e close of th e clay the envelopes and their con­
ten ts are fo rwarded to the auditor's office, where the tickets 
are counted and checked. Each conductor's returns for the day 
is then separated into piles of different values. and the total 
number of each value is entered on a check sheet under its 
respective column ; a notation is a lso made of the commencing 
and closing numbers of the tickets received. These numbers 
should check with the report of tickets issued and returned 
which is made out by the superintendent of the division. The 
value of the tickets are then ascertained and checked with the 
day sheet of the condu ctor , which shows the total number of 
tickets of each val ue issued. The conductor should turn in 
5 cents cash for each fa re registered in excess of the total 
nurnher of tickets returned, plus the value of such tickets. 

This checkin g takes about four hours for the handling of one 
line using on an ave rage of 1800 of these tickets daily. 

Although some opposi ti on was ex perienced upon the intro­
duction of thi s ti cket it is now freely endorsed by passengers, 
aml. after over four mon ths' operation nn serious defect has 
been discovered. 
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DAILY REPORTS 

T he practice of requiring daily repor ts from different em­
ployees is growing, especially on the smaller railways, and the 
advantages of it to the discipline of the road are considerable. 

DAILY RE.PORT OF POWER HOU S E. OF 

The Dayton and Nortnern Traction Company. 

Time. W . M. R eadin g. K . W. Hr. 

Gcocratora -----~ 

E n gine& .. --•-·-· 

B oi lers ............ .. 

Condcosera ........... . 

...... _ .. Hrs ... 

........... Hrs .. 

HrR. 

-Boiler F eed Pumps . . . . . . ... H rs . 

F eed Water Hca te t . 

A mp. Meters. 

Voit Meters ...- .. . 

H rs .. 

. Hrs 

. Hrs 

BROOKVILLE, OHIO. 
DATE .. 

Car No. 

Car Miles. 

Car No. 

Ca r Mi les. 

SERVIC E REPORT. 
T OT Ai_ 

H n .... 

H rs . 

H n .. 

H rs .. 

. ............. H rs _____ Hrs .... ·---··· 

.. . Hrs _ 

Hrs ... 

Hu 

.... Hrs----~• 

... - ..... H rs. __ 

. ............ Hrs 

. H rs . 

._ Hrs 

. .. H rs... . ...... Hrs . ... . 

. ............. Hrs .. .. --·-~-·-··H rs .. . 

Hrs .... H ,s 

Hrs~ 

. . Hrs. 

Hrs. 

.. . Hrs. 

. ... H rs. 

H rs. 

. _ Hrs 

F eed Switches ....... ....... . H rs . 

H rs ..... 

.Hra 

H rs ..... 

. H rs .. 

Hrs . 

H rs .. . H rs ................... -.. Hrs·-··-··· ............ H rs . 

Circuit 'Breakers ... . 

'Lightning Arresters_ .... 

A ir Comprcs~or 

Tiansfor mcrs 

Batt er ies. 

P ower tur ned on a t switch .. 

... Hrs .... . 

.......... Hrs .. 

.... Hrs 

....... H rs .. 

..... H rs 

. M . 

. ........... H r s Hrs. 

.. H rs _____ Hr s- .............................. Hrs. 

.. ... H I'S ...... H rs .. ............ H rs. 

. Hrs. .. ll rs ....................... Hrs . 

H rs . .. H r s .. ·-::·-··· H rs . 

P ower turn ed off :it switch M • 

Average coal p er h ou r ...... A vcragc co~I per H . P ....... . Tons coal on hand 

tons coal co nsumed .. . p ts Cyt. Oi l ... 

Eng. Oil 

Extra. L abor ...... , . 

I . . 

No. l 

No. 2 

N o, I 

No. 3 .. 

No. 4 

No. 1 

No. 2 

No.-3 

No. 4 ..... 

C hi d Eng inee r .. 

F in. t Ass• t Eng ineer 

l\.E..MARKS 

pts.... Eng. U i l. . . pts ... _ . Boile r Comp .. 

C ONDITION OF PLANT. 

5. 

6 ...•... 

Approved: 

TIME. 

Day F ireman .. 

N ig ht F irema n 

Ha o(jy Mao ..... _ .. __ 

Pts...... Cy l. Oil ... 

·•-··· .lbs . _ v.~astc 

BOI L ER, FEED AND SER . PUMPS. 

6 .. 

FORM 1.- POWER STATION E NGI NEER'S REPORT 

It not only gives the manager information as to any defects 
which there may be in all departments, but interests the men 
themselves in maintaining the system in a high state of 
efficiency. In this way it makes every man an inspector of the 
mechanical equipment of the line. Still, a third advantage is 
that it prevents any cla im made in damage suits that certain 
parts of the apparatus were in defective condition, when that 
was not the case. If a car, fo r instance, has been reported by a 

THE DAYTON & NORTHERN TRACTION CO. 
Motorman's Daily Report. 

CAR Nos .... ...... .... ....... .. 

TIME ON .......... - - .• A. M . ·• ·- ---.P. M . 

DATE . 190 ...•. TIM£ OFF ··•-·-.. ·•··-"'• M. ·•·•·••·:-· :-. P. M. 
NOTB-M.otorra ■ a wil l 1111 01.tt t llc~o r oports dally a nd 11ood to D•ytoo Offlc.o wltlJ Nl'111■rk.9 a ad ■11:p la■atlo■s o• n V• .-M aid■, 

1. Arc your m otors in good condition ? 

A rc your halld b ra.kcs in good condition ? 

3, ls yo~r cout rollcr wo'rkiog sat ilifactorily ? 

CHECK 

4. b your a ir brake \VOrkin g &at isfac torily ? .. ___ _ _ ______ ··-···•·••M••-"·•·•"··•·· 

NO YES 

5. \Vere there a ny defects to interior or cxtHior of your car ?~_ .. ,,_ ... .., .... ------11 .. ~ ... , ... _ .. _ ... ...... ... _ ....... _ 

6. Arc you r trolley stand poles a nd whcCls i n g ood coi;i.dition ? . ....................... ·--, ................... . 

7. Ha ve you a n extra pole on y our car ? .. _ .... , ... .. ........... ,- ....... . ....... .......... ~ 7. ,_- ...... _ ... 

8. Arc you r goo g and signa l bell in g ood con d ition ?., ..... _. _ _ _ .. ................. ·., ............... . 

Y. Arc you supplied with the occe-ssary t ooli ? ....... · ................ ~····••-"•-·"-·-.. ·· .. · ... - •- ......... _. 

10. A rc the heaters , lig hts and headlig ht in gO:Pd condi tion _? - --------

1 t. Arc sa nd boxes working ? .. 

12. Wa a car eq uipped with ma rk ers a nd lantern s? 

13. H ave you repaired a n ythin g while on d uty ? 

H . Wh a t r epairs have you had made on ca r and at wha t s t<1.tioo ? ..... -

15. Did y ou pick up m a il g oing south, wh ere and wha t time? ...... 

16. Did .you pic k up mail g oing nor th , Wh~rc a nd what t ime ? . . 

17. W as you curren t .off , how long a nd wh en ? ........ . .. - .. - .... .. 

18. Js-.tncre a s witch iron on your ca r ? ----. • . - .. .,. • . • .................................... . 

19. H av e you had aJ]. a c.cidcnt, where? B• .s ur• to m•k• .out re port of aa,h• ~· ········· ·-·1· 
MOTORMAN'S DAILY RE.PORT- ON OVERHEAD LINE. 

1. Note defects in trolley line, n ea r what n a mber? Report t h is a t once .... _,_, ·- ···· --·--· 

Trolley wire down , or very s lack. near what s top n umber '/ Report th ia a t once--. ·--.. -·-·"-·- - ·•-- '" ·---- .... 

3. Hangers. p ullover s or ea rs off , n ea r what s top num bl.'!r ? R eport this at on ce . ...... •·-··--"· -····•·---·--·---.. -. 

4. Brackets ~D t o r broken, near wh at !>top number 7 .. - ....... , .... ........ -· .. . 

S. A ny partic ula r place where trolley came off. ? ____ _ -----.............. -······• .... . 
6. P olelt out of place or b r.okc o ? 

7. T elephone w ires b roken or insulators. off ? ---··- .. ., .... ·-··-·--·-···•· ..... - ..... _ 

8. Feed wires b roke n or insulators o ff ? .. - .. ·-- .. , ....... -------······ ..•... · .............. . 
9. Report a n y defects to telephone booths. in!ttrunie ots or hood s ·----· 

10. Did you n otice any sparkin g j oint s, w here 7 ----. .. -···· ·----·--· ......... .. 

M OTORM AN•S DAILY RE PORT ON TRACK AND ROADWAY, 

1. Report an y defect !> to track. o ~ar wh a t stop ?. 

2, ""Report anv ,s-p'e<;ial work -0ut of .order- - • 

J . Report any bad j oi nts ....... 

4. Report a ny curves not ha ving prope r elevation .. - .. 

5. Re port any R. R. crossin g s r iding roug h -··- .... .. . 

6. Report a n y derailing de vices no t ·work ing ·-·- ... . 

7. H ave yon. ki lled a ny a ni mals or fowls , wh ere? 

8. Report a ny dead a n imals o r fowls you saw, where ? ................................... . 

Q. Repor t \V herc a de ra ilmen t occu rred . 

10. Repo r t e. ny iron or brass you may Have seen on o r nea r roa d-be(i .. 

FORM 2.- MOTORMAN'S REPORT 

ROAD MASTER'S DAILY REPORT. 

. .................... MOT ORMAl'i 

The Dayton and Northern Traction Company, 
DAYTON, OHIO. 

l'reu· n ·orkin_t at _ .... 

1·tm c /Wa rl i ng .,J . • 11[ . Tim e Stopping ·····----·· P. JJJ. Wealher ..... - .• ·-···••· 

HO URS . , AMOUN T. 

-------------•---.-

U------ ...... ········-···-.. ···· 

···········•·•··· ... ···------

Remarks - ···· ····-·· - ............ ·· ---·-----

.Material Used - ------··-·-.. • '••- _ ... _______ · ·· ·················-···--· ·--· 

-.. ·---.. ···-······-·---,----- --------- ······-·--··-···-·-·- - --
.................... -.... ·-··-·· ----····· ·····-······-·-··-··· .......... . 

llpproved 

Recei11ed at Office. 

FORM 3.- ROAD MASTE R'S RE P ORT 
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motorman as in a good condition he cannot very well cla im the 
fo llowing day that the brakes or some other part of the equi p­
ment were out of order if an accident occurs. 

LI NEMAN'S DAI LY REPORT. 

The Dayton and Northern Traction Company, 

Workin,e at ··­
Thne Starting .... 

... 1 

Re1narks 

DAYTON, OHIO. 

. .• ·-··--····•····· ... _ Date ·-··· 
.I/ . .Al. Time Stopping .... .. ....•....•. P .• M. Weather 

HOURS. AMOUNT. 

e---- __ I .... 

••• 1 

..... ···················•·· .... 1 ..•............ 

······· 1·••'-•-·· 

.Material Used ----

Received at Office .. 
.,Jpproved 

FORl\I 4.- LINEMAN'S REPORT 

CAR BARN DAILY REPORT. 

The Dayton and Northern Traction Company, 
DAYTON, OHIO . 

D a le ... . . . ..... ......... ···-··-· . W ea ther ... , •..•..•. , .. .... . 

n----- ............... •·.····•r·•······ ......... . 

-----··········-· ·-•-····· ........ ·•······· ,i ········•····· 
........... J .... ---~· ................. ,.,,_. 

Remarks ... 

.,Jla/erial Used ... --~-~----~~ .. ............. - ..... ., ..................... . 

Received a t Offic,,. 
A pproved ..•...... ............................ ·····-·········· .... 

FOR M 5.- CAR HOUSE FO REJ\IAN 'S REPORT 

sumption of coal and supplies, the hours of labor of the dif­
ferent men, w ith blanks for extra labor and the general con­
dition of the pl ant. 

The Dayton & Northern Traction Company. 

REPORT OF MATERIAL RECEIVE D. 

190 

J'l,c j'ollo!l'i 11g s1111pl ies lu 11·e been 1"cccii-erl j'rom . 

cit . .... ,.a11d disposed of" as follo11 •s: 

~?.:.:'.'.:.:'_:_1
_::.·. ·i·-·-· ---~A~R_ T_ r_c_L_E_s_. __ ~--·1 Condition Rec'd in . 

Stock A.°£·c7,cr. 

Tltis report mu st be madt• daily and sent to the ,','uperinfendcnt. I.f 1lO!lzing- !tns been 
, t'Ct"1 ucd wrile •1 not/t ing rcreived.'' and s,·nd in on fi r st car. 

FO RM 6.- REPO RT OF MATERI AL RECEI VED 

Form 2 shows a motorman's dai ly report, whi ch is much more 
complete than that used on most lines. As will be seen, the 
motorman is not only required to state that hi s car is in good 
conditi on, but has to specify the working parts separately and 
also to report on the overhead line and track, so fa r as hi s ob­
servat ion goes. 

Forms 3, 4 and 5 a re those used by the road maste r, line men 
and car house foreman respecti vely, and a re self explanatory. 
T hese three reports are a ll counterchecked by both the t ime­
keeper and the stockkeeper, ancl give th e number of men em­
r,loyecl, materi al used, etc. T he stockkeeper himself makes 

THE DAYTON AND NORTHERN TRACTION COMPANY. TheDayton & Northern T raction Co. 
reports to the manager , whi ch a re included 
herewith fo r completeness in fo rms 6 and 7. 
One covers the materi al received, the other 
is a requisition fo r suppli es. T he conduc­
to r 's da ily repor t blank is shown in fo rm 8. 

REQUISITION FOR SUPPLIES NEEDED, COND U CTOR'S DAILY REPORT 

Date 190 Ca r ,N"o .. 
The followi nJ! supplies are needed : 

Ti rn e on 

Con dition of Ca r 

Ti m e off' 
ARTICL ES. 

Cond ll clor 

A ll of these repor ts a re sent to the main 
office every mornin g on the fir st car, ready 
fo r the in spection of the super intendent, R. 
E. De Weese, to whose courtesy thi s paper 

FORM 8.- CONDUCTO R' S REPORT 

is indebted for the blanks th us given. A s 
nearly as poss ible the company endeavors to 

Stoel,: Keeper 

FORM 7.-STOCK KEEPE R'S 
REQUI SITIO N 

To illustrate the way 
in which these blanks arc 
used in prac tice some re­
producti ons a re given 
herewith of a set of da ily 
repor t blanks used by the 
Dayton & N o r t h e r n 
T rac ti on Company. 

Form r shows th e re-
por t made to the manager in regard to th e power stations, and 
which is signed hy the chi ef eng ineer. As will be seen, it shows 
the hours of service of a ll of the apparatu s used, the con-

have all requi si tions for suppli es received on 
the twenty-eighth of each month , and the requi sitions are sup­
posed to cover th e amount of suppli es needed for the fol lowing· 
month. 

--- ♦♦-..----~-

T he new branch line of the Ch icago & Milwaukee E lectr ic 
Ra ilway, from Lake Bl uff to Libertyville, will be put in opera­
tion th is month. T he new depot at Libertyvi ll e is completed 
and fi ve cars a re on hand to start the road. At Lake Bluff the 
cars will run under the Chicago & Nort hwes tern Rai lroad 
tracks in a subway and connect with the present line between 
Waukegan and Evanston, 
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CONSTRUCTION AND OPERATION OF A FREIGHT-CAR 
DRIVEN BY INDUCTION MOTORS 

BY A. B. WEEKS 

The flat car fo r fre ight service in a facto ry is in many places 
indispensable. W hile there are belt and chain conveyors of 
many designs, none of them, after a ll, can fi ll all the require­
ments of the freight car. 

T he electric crane, opera ted by induction motors, has its 
several ba re trolley w ires for supplying current to its motors, 
and it is from this sys tem tha t we borrow the idea for sup­
plying the contemplated ca r with current. 

T he bare copper wires, No. 8, B. & S. gage, are of one span, 
and 150 ft. long. If the di stance we re greater seve ral hange rs 
would be necessary to suppor t the t ro lley w ires. T hese t rolley 
wires should be_ in sulated at each end of the runway wi th No. 2 

-----------<4 

:street R.ail1l'a!J ,fournal 

F IG. 1.- METHOD OF SUPPO RTI NG TROLLEY \VI R ES 

porcela in insula tors, as shown in Fig. I, anu some method 
employed to take up the slack in th e wires. T hi s may be 
accomplished by means of ¾-in. bolts, as shown in the cut, or 
turn buckles may be used for the purpose. T he angle- iron is 
2 ins. x ¾ in. fastened to wooden posts by means o f coach 
sc rews. T he t rolley w ires a re 4 ins. apart. 

\ Vhen making adju stments of these wires it is a good plan to 
open the servi ce switch beforehand. Do not get the wires close 
enough to swing against the car rai l when installing, nor too 
near the fl oor to admi t of their t ra iling shnulrl the wires ge t 
slightly slack. Indeed, conside rable slack is permi ss ible, and 
in some cases necessary tn secure a goorl con tact in the slidi ng 
shoes, whi ch a re to take off cu r rent fo r the motor. 

~L 
6ciJJ 

1l 'x i 1

Fibre ~::::-z,;=~~======'J> " 
\1 X '.:! 

Strut R nillM!J Journal 

FIG. 2.- TRAILER UNDER CAR PLATF O R M 

T he tra iler, shown in Fig. 2, is secured below the car plat­
form where nothing can strike it, and yet it is accessible fo r 
inspection. T he angle-iron is ½ in . thick, 2 ins. wide, and is 
fas tened to th e ca r fra me with ½-in. x 6-in. lag screws. 

T he sliding contacts a re of ha rd brass. T hey are spaced 
4 in s., cen te r to center, and secured by means of two ¾-in. x 
I;~-in. cap screws to the insulated base, which is p referably of 
½ -in. x 2-in. fiber. The fiber is secured to the angle supporf 
by means of ½-in. x 1¼-in . cap screws. T he section of the 
angle-iron to which the fi ber is secured is r in . x I in . One 
bolt each is sufficient to secure the part fi rmly. 

The sliding bras<. contac t is 2 ins. long, I ½ ins. high , ¾ in. 
wide, and a depth of groov e of ¾ in. Round the groove, from 
time to time, as the trolley wire wears its w ay into it . M ake 

a tight fi t on the cap screws, using iron washers unde r the head 
of each cap screw. \ Vires run from the screw heads on each 
brass slide up through the controller stand to the center con­
nections on the con troller switch. 

\ Vhile thi s is the cheapest and most easily constructed tra iler, 
yet trolley wheels may be used if desired. T hey could be 2½ 
ins. in diameter , ¾ in. wide, and have a groove ¾ in. deep, 
the width at t rolley-p in hub be ing I in. , and the bore ½ in. 
Good, ha rd brass composition should be provided fo r the wheel, 
and angle-irons fo r trolley pins- should be either brass or 
wrought iron. 

T hose who were early engaged in elec t ric r ailway const rue-

Fro m t he :-,1ritch ho,u ·t1 
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FIG. 3.- WI R ING DIAGRA M 

tion will remember tha t the trolley fi r st used by the late P rofes­
sor Sydney S hort consisted of a renewable copper slipper, in­
serted a t the end of the t rolley pole in place of a trolley wheel, 
the patent fo r whi ch was cont rolled by other corporations. The 
idea here used is but a modification of this early application of 
a current conveyor. 

Having fu lly described the trolley w ires we will next give 
a wiring diagram of the supply ci rcui t. T he induction motor 
here employed is of \ Vestinghouse make, two-phase, size No. o, 
I IO volts, I 200 r. p. m. T he current can be take n from the 
a lternat ing-current I Io-volt lighting mai ns, one circuit from 
each phase. Two circui ts from the same phase will not clo to 
operate the motor , fo r well-established reasons. 

T he circuits are r un as shown in F ig. 3. Two-phase four 
wires are changed to two-phase three w ires. If the circuits 

Strut R<r il1N1 J/ ,/ nurnal 

FIG. 4.- MOTOR TER MI NALS 

have to be run a considerable distance this means a great saving 
in wi re. Double-pole branch cut-outs, fu sed for 25 amps., are 
used. 

A t th e two-phase switch the two inside wires are joined, 
entirely eliminating one wire; and the three wires are continued 
to the bare trolley wires, to which they are soldered and so 
installed as to. be free from injury. 

The other motors of thi s type a re operated on 440-volt cir­
cuits, most of which require a r esistance known as an auto­
starter, or a compensa tor in starting. This motor requires no 
such r esistance, but is operated by closing its switches directly 
on the line. 

Fig. 4 gives an idea of the motor connections: There are 
four terminals on the motor, marked A-1 and A-2, ~hich repre-
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sent one circuit for phase A, whi le B-1 and B-2 a re the ter­
minals for phase B. Run one wire to B-2 and one to A-2, and 
connect A-1 and B-1 together, using a common wire for both 
of these terminals. These connections can also be made the 
reverse of these just described. To get a change in direction 
of motor change places with wires B-2 and A-2. 

We will next consider the controll er shown in Fig. 5. Far 
from being an elaborate series parall el controll er thi s one con­
sists simply of a two-phase switch. 
fcur-pole. double-throw, mounted upon 
a r¼ -in . pipe. It should be so con­
!'ected that when thrown forward the 
car wi ll run in that direction, and when 
thrown in the opposite direction the car 
will reverse its direction. 

The wires from the trailer are con­
nected to the center contacts on thi s 
swi tch. The other wires lead to the 
motor. The switch, with a marbleized 
base. is mounted upon a wooden base, 
which 111 turn is secured to a flange 
uni on at the upper extremity of the 
pipe. 

The motor used for thi s purpose 
could have been a three-phase type. and 

,, 
: : Car Si ll ,, 

7=:::J_ Hole tor "\Vire8 
~iler . 

three-pole switches and fuses might FIG. 5.-CONTROLLER 

also be used; but for this parti cular pur-
pose all the apparatus used is two-phase, hence the two-phase 
motor. The motor is suspended below the car platform. Since 
its speed is 1200 r. p. m., it must be reduced by intermediate 
gears to about 150 ft. per minute. 

Make a trap-door in the car floor for convenience in oiling 
the motor. The bearings fo r the car axles and intermediate 
gear shafts can be of the plain split box type. Gain the boxes 
into the car timbers to prevent the shaft boxes from getting out 
of line. This defect wi ll cause delays and expense. When a 
shaft shifts out of line a strain is thrown on the outer edges 
of the gears, and when the car is in motion the gears a re ex­
tremely noisy. T he outside edges frequently chip off, and the 
results are even worse if not at once remedied. 

Do not use paper or cardboard to line up shaft boxes, for such 
material very soon cuts out and troubles follow. Wood chips 
are no better. Procure sheet iron and tin and make the job 
thoroughly up to date with perfect workmanship. Where it is 
possible to do so, when the load is carried one way only, bui ld 
the runway wi th a down-grade. The reason is plainly apparent. 
Very little current is required for the return trip without load. 

T here wi ll be sufficient space on the armature shaft beside 
the pinion for an iron pulley, which can be used for a friction 
brake by means of a friction band ,md the necessary levers. 
T he main lever should be placed close to the controller stand, 
out of the way of trucks, etc. Pushing forward releases the 
brake; pulling toward the operator applies the brake. Very 
little movement is necessary to stop the car under full load and 
speed. 

Since boxes and other material are liable to fa ll over the end 
of the car upon the trolley ·wires, especially when the brake is 
applied, a removable rai ling made of gas pipe should be made. 
to be inserted in holes in the car frame. The car rail may be a 
T-rai l, 2¼ _ins. hi gh and T ¼ ins. across the ball of the rail, the 
gage about 4 ft. ; the car axle 2 ins., and wheel base 6 ft. T he 
car wheels are 18 in s. in diameter, 2-in. to 3-in. tread. ¾-in. 
Aange. Should the rail wear a groove in the wheels. as wi ll be 
the case if the wheels are not properly chilled, it is best to ge t a 
new one, for the increased friction interferes with the smooth 
running · of the car , to say nothing of the waste of power. A 
good size for the ca r is r2 ft. long and 6 ft . wide. A truss rod 
on each side, of ¼-in. round iron. might he necessary; but if 
so it can be put on at any time. A few inches clearance on 
either side of t!,e ca r is necessary. 

But little trouble wi ll be expericened in the operation of the 
car, and these troubles are easi ly discovered and remedied. 
Since the voltage on the circuit is rro, an incandescent lamp 
with two free ends of the lamp cord extending from the socket 
can be used as a test lamp, to indicate closed or open circuit, 
and may be connected across the service switch blades to indi­
cate whether the fuse is blown and on which phase. 

If the fu ses are all right next test at the center connections 
of the controller switch. If the lamp does not burn either one 
or more of the trolley wires are out of their proper place in the 
trailer contacts, or there is a very poor contact on the trolley 
wires. Yet again there might be a bad connection in the con­
troller switch itself that would prevent the car from starting, 
although the lamps would li ght at the center connection of the 
switch. 

If there is a flash at one phase of the switch, and the car 
does not start, it is also an indication that there is an open 
circuit somewhere. Any of the previously mentioned plans of 
procedure that fits the case may be followed. 

When the car is in motion if sparks are seen or heard at the 
trai lers there is a poor contact at this point, and it may be 
necessary to give a little slack to overcome this. Too much 
slack will allow the wires to swing together, which would also 
blow a fuse. 

One very necessary thing is to line up the trolley wires wi th 
reference to the car track and the center line of the trailer 
contacts. Failure to give this th e necessary attention wi ll cause 
frequent delays, since it will be impossible to keep the trolley 
wires in place. 

Should the car run off the track examine the motor connec­
tions to see if they a re intact, for they are liable to injury since 
the motor will hang pretty low. A carpenter can make new 
ones if required. Cover the screw-heads below the wood block 
with insulating compound as originally found. 

---+-••••-
CONTRACT FOR POWER BRAKES IN ST. LOUIS 

A ll the cars of the St. Louis Transit Company, of St. Louis, 
Mo., by a contract closed May 21, will be equipped with power 
brakes before the opening of the World's Fair. The contract 
was placed with the Westinghouse Ai r-B rake Company, and is 
for that company's air brake, deliveries to be made as fast as 
the brakes are completed. The first consignment is promised 
within sixty days. The work of equipping the cars will then 
begin, and it is expected that the majority of the rolling stock 
ir. use wi ll be equipped within six or eight months; 1500 cars 
are to be equipped. 

T he brakes are similar to those in use on the new cars of the 
St. Loui s & Suburban Railway. So far as their operation by the 
motorman is concerned, they are the same, but their further 
construction diffe rs in details. The compressed air with which 
to work them wi ll be suppli ed from fo rty compressor plants, 
to be erected in as many locations in the city. The compressors 
will be of the Ingersoll-Sergeant \ i\Test inghouse electric-driver 
type, and of special design for local requirements. 

T he letting of the contract is the climax of a year or more 
of bickering between the city a nd the Transit lines over the 
brake ques tion. T he time limit named in the ordinance requir­
ing the cars to be equipped with power brakes expi red with the 
cars still unequipped. The explanation by the officers of the 
Transit Company was th at such a step could not be taken with­
out a thorough investigation of the efficiency of the several 
devices submi tted. 

T he Aurora, E lg in & Chi cago Railway Company has opened 
its E lgin branch , running from \ Vhcaton to Elgin, for regula r 
commercial service. This branch is givi ng a half-hourly- ser­
vice similar to the other hranches, whi ch have heen in operation 
for some time. 
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A CALCULATION OF FEEDERS FOR INTERURBAN LINES 

BOSTO N, MASS., May 12, 1903. 
EDITORS STREET RAILWAY JO URNAL: 

It is a well-known fac t that most electric lines are lightly 
coppered. It must be manifest to anyone who thinks a t all, 
that copper, which wi ll be all right for the average w inter load, 
is altogether too small for the max imum load even without 
snow-plows, and with them out as well , th e ch ance of the entire 
line being stalled is g reat. 

I should suggest the following as an outl ine for calculating 
the feeder system fo r a line having for its equipment four 
General E lectric No. 58 motors per car or its equival ent. This 
equipment averages 75 amps. running on a level and 175 amps. 

expense, repairs to motors, due to th eir being over-heated from 
having to carry full-load current for long periods of time in 
order to make the schedule speed, much time being lost on 
grades due to low voltage, requiring that power be used more 
on the level and down grade. 

For the purpose of discussion we will consider one end of a 
40-mile line, having its generating station in the middle of the 
line and one sub-station 7.5 miles from each end. The line is 
double-tracked, and the rails 65 lbs., bonded with single 0000 
bonds. Cars running on I 5-minute schedule makes three cars 
on the line between the sub-station and the end of the line, 
spaced as shown in Fig. 2. Our load then from this data is: 
Car (1), 75 amps.; car (2) , 85 amps.; car (3), 250 amps.; 
total of 410 amps. From our plot we find the drop between cars 
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accelerating, 85 amps. running on a 5 per cent grade, and 250 
amps. accelerating. Running time on an average line 20 miles 
per hour, maximum speed 35 miles. 

The fir st step is to lay out an approximate profile of the road, 
then a plan of road giving the spac ing of cars on their running 
time, F igs. 1 and 2. The cars are then shi fted about on thi s 
plan until the worst possible condition is realized, as is shown 
in Fig. 2, where cars (2) and (3) are climbing grades; we will 
assume that car (3) is accelerating, which wi ll give us as near 
as we are likely to get to our worst condition as regards voltage. 
Assuming a maximum drop that we will a llow under these con­
ditions, as given in Fig. 3 on a straight line plot, we can easily 
calculate what our copper should be. 

T hi s method gives, I frankly admit, a la rge amount of copper, 
but that it is justifiable and indeed is economy, is easily shown 
by comparison of costs during the year of the line losses of the 
two methods. If the interest on the additional amount of 
copper r equired by the suggested method is less than or equal 
to the amount saved in line losses by the added amount of 
copper, it is best to have it, for it adds to the abi lity to keep up 
the schedule speed, and allows of running extra cars under 
ordinary conditions and reduces to a large extent that item of 
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(2) and (3) is 79 volts, which requires an area of copper of 
720,000 circ. mils; between car (I) and ( 2) we have 22 volts, 
which means 867,500 circ. mils; between station and car ( r) 
,ve have 42 volts, which means 900,000 circ. mils. Taking our 
trolley out of this, which we will call ooo, we have 564,400, 
use 550,000 circ. mils between station and car ( 1), 5,319,000, 
use 550,000 circ. mils; between (I) and ( 2), 384,400 use 
400,000 circ. mils between (2) and (3) and trolley to end of 
line. The cost will then be as follows: 

Cost of copper and installing same but exclusive of 
trolley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $11,635.76 

*For extra cross-arms and insulators. . . . . . . . . . . . . . 500.00 

Total ................ · ......................... $12,135.76 
Interest at 6 per cent, plus depreciation and main-

tenance at 3 per cent ....................... . 
Line loss at .02 per kilowatt-hour ................ . 

Line loss plus interest .......................... . 

$1,092.22 
1,286.06 

* The extra cross arms, etc., are those required over and above what are 
needed in the second method of figuring. 
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Figuring the same road in the usual manner from average 
load from data of General Electric 58 equipments we have roo 
amps. per car, and figuring in the rough-and-ready way that the 
load is concentrated at the center point of feeding we have 
400,000 circ. mils. to 5-mile point, and trolley to end of line. 
This is by no means unusual with a ooo trolley. 

Cost of copper and installing same, but ex clusive of 
trolley ...... . ....... ..... ....... . . . . . . • • • • 

Interest, maintenance and depreciation at 9 per cent, 
as above ........................ . ... . . . . .. . 

Line loss at .02 per kilowatt-hour .......... . . · .... . 

Line loss plus interest. ......................... . 

"Line loss'' is figured from the curves shown in Fig. 4, whi ch 
are daily average winter and summer load curves for an actual 
toad very similar to that under discussion. The loss is figured 
by using the resistance of the copper and track to the center 
of distribution, i. e., 3.75 miles from the station, and multiplying 
that by the mean square value of the current from the two 
curves. This gives the hourly loss for winter and summer ; 
considering that winter lasts 120 days and summer last s 245 
days, we can easily find the yearly line loss as given above. 
The schedule is the same in winter and summer, but the winter 
load includes the snow-plows. On this line three passenger 
cars were run from 7 a. m. to 9 a. m., and from 4 p. 111. to 8 p. m. 
At other times two cars were nm. 

HEN RY D. J ACKSON . 

---+-♦-+---

TEMPLET FOR PUNCIDNG TRUCK FRAMES IN ST. LOUIS 

The St. Louis Transit Company, of which W. 0. Mundy is 
master mechanic, uses a templet for punching the bolt holes in 
truck frames, which has effected a great saving over the cost 
of drilling these holes, as would be necessary if this templet 
were not used in the manufacture of trucks. The company's 
present standard truck for double-truck cars is of the Du Pont 
type. This truck has a very simply constructed frame, made of 
two pieces of bar steel, bent · to form the frame. The truck 
is too well known to need further description. The templet 
used differs from an ordinary templet in having the holes where 
the punch enters tapered, as shown in the accompanying sketch. 
The body of the templet is made of soft steel with guides and 
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clamps for holding it to the piece of work to be punched. The 
holes are bushed with tool-steel. These bushings are put in 
counter-sunk holes and the edge of thi s hole is upset to hold 
the bushing in place, as sh0wn. The object of the tapering hole 
iL the tool-steel bushing, which guides the punch, is, of course, 
to allow the punch to easily enter the hole as it descends auto­
matically to move the piece of work to its proper position. If 
the hole were 1;ot tapered, of course it would be a difficult, if 
not impossible, matter to use a punch in these templet holes, for 
it would be necessary to get the hole exactly under the punch, 
which could not be clone without consumin g a prohibitive 
amount of time. By the use of the tapered hole the punching 
can be done very rapidly, effecting a great saving of time over 
drilling. In this connec tion it may be noted tha t M r. Mundy 
has made a study of labor-saving methods in manu fac turing 
this particular type of truck, with th e result th at labor on such 
a truck has been reduced to the extremely low figure of about 

$12 a truck, which could only be done by a thorough study of 
the cheapest means of manufacture and provis ions fo r rapid 
work such as thi s templet affords. For these Du P ont swivel 
trucks (900 of which are bei ng made by the company in its 
own shops to go under 450 cars ordered for the World's Fair 
traffi c) the truck frame is to be bent on a fo rm in a bulldozer . 
T hi s, together with the punching of the frames by templets, 
makes all the truck fram es interchangeable, which is another 
very desirable feature in addition to the labor saved. The 
punch used with thi s templet must, of course, be a blunt-ended 
punch, without the centering point which is sometimes used in 
punches. If a centering point were on the punch there would 

. be danger that it would be broken off by the sliding action 
caused by the tapering hole in the templet. S ince the only 
useful function of the centering point is to enable holes to be 
punched accurately when the work has been marked previously 
with a hand punch it is obviously of no use when a templet is 
employed. 

---•♦-

THE HUNTINGTON ELECTRIC RAILWAY SYSTEM IN 
SOUTHERN CALIFORNIA 

E lectric railway operations out of Los Angeles, Cal., are 
attracting wide attention, owing to the extensions proposed by 
the Pacific E lectric Railway Company, of that city. This com­
pany's proposed improvements will require $30,000,000. 

The P acific E lectric Railway Company now operates about 
130 miles of track to country points, and has in contemplation 
for constru ction in the near future about roo miles more. All 
its tracks are standard gage, of 60-lb. A. S. C. E . section rails, 
and the roadbed is heavily ballasted. 

The Pacific E lectric Railway Company is now working hun­
dreds of men on the proposed road to Whittier, where 24.6 
miles of track will be laid and the line opened by the middle of 
summer. From Dominquez to San P edro- 9 miles-a railway 
will soon be built, nearly a mile of track having already been 
laid at the San Pedro terminus. A n extension from Monrovia 
to A zusa, and from San Gabriel to Covina, will probably be 
accon~plished by fall. 

\ i\Tithin the last month Mr. Huntington has secured control 
of the railway situation out of San Bernardino and purchased 
all of the railways of Fresno. These moves were made in the 
name of the Pacific Light & Power Company. From Los 
Angeles to San Bernardino is about 61 miles, through a rich 
orange country,, well populated; from Fresno the di stance is 
273 miles. 

E ventually Mr. Huntington feels that conditions will justify 
an electri c road to San Franci sco, approximately 500 miles, 
and in tha t direction he has purchased interests all a long the 
coast. Fresno is in line. To connect Los A ngeles with San 
Bernardino Mr. H untington will ex tend hi s Monrovia line, 
whi ch is 17.7 miles long. 

The interurban system with the most extensive branch traffi c 
out of Los Angeles is that of the Los A ngeles-Pac ific Railway 
Company. It owns about 150 miles of t rack and touches six or 
seven thriving beach resorts. This company has been the 
building of Santa Monica, Ocean Park and P laya de! Rey, and 
now run s down the coast 8 miles to Redondo. 

To Redondo also runs the Los Angeles & Redondo Rai lway 
Company, opera ting a little less than 50 miles of t rack. This 
corporation has recently doubled its capital stock to $r,ooo,ooo, 
to make mai1 y improvements and enlarge its wharf fac ilities. 

North from Los A ngeles, Lesli e C. Brand, a wealthy citi zen, 
proposes to build ro miles of double track to Tropico ~nd Glen­
dale, a t a cost of about $200,000. T he right of way has been 
secured and gr ading gangs are at work. 

Out of Santa A na are also seve ral projected electri c roads to 
the coast. One will go to Newport Beach, another to Pacifi c 
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City-both distant about 15 miles from Santa A na. T he Pacific 
City proj ect is backed by M r. H untington. On :May 4 he 
agreed to buy a ll the holdings of the \ Vest Coast L and & W ater 
Company in Pacific City for about $200,000. 

A par ticularly in teresting feature of the Los A ngeles trac­
tion situation is the closeness with whi ch the electric roads 
have paralleled the steam roads in a ll the te r ritory surrounding 
Los Angeles for a radius of 20 miles. T he pu rchase of the 
Los Angeles Traction Company by Senator W. A. Cla rk, presi­
dent of the San Pedro, Los Angeles & Salt Lake Rail road Com­
pany, backed by President E. H. Harriman, of the Southern 
Pacific, is taken as an evidence of the fear that steam has 

ELECTRIC RAILWAY FLOATS IN FIESTA 

Car t rucks of the Los Angeles Railway Company formed the 
basis of an exquisite electrical parade during the recent Fiesta 
de las F lores in Los A ngeles, Cal., in which President Roose­
velt pa rticipa ted. Both the trucks and the power necessary for 
the parade were furnished free of charge through the courtesy 
of J ohn A . Muir, general manager of the company. 

T here were fift een floats in the parade, requiring in their 
construction 5000 ft . of copper wire, 4500 incandescent bulbs, 
ten a rc lamps and 1000 fu ses. 

, A!fJ:!"'1'! 

FANCY FLOATS, MOUNTED ON ELECTRIC RAILWAY T RUCKS, USED I N F LOWER FESTIVAL AT LOS ANGELES 

suddenly evinced for electricity in this section. If Senator 
Cla rk carries out the work actually begun by the fo rmer owners 
of the Traction Company, there wi ll soon be another electric 
line from Los Angeles to Santa Monica. 

Perhaps the best equipped electr ic road out of Los A ngeles is 
the Long Beach line of the Pacific E lectr ic Railway Company, 
201/z miles long, running a 5-minute service in 35-minute t ime. 
On May 3 this line transported 5000 passengers to the beach. 

--+♦+---

T he dai ly papers and leading merchan ts of Canton, Ohio, a re 
11lanning to form a Merchants' League fo r the purpose of run­
ning trade excursions into Canton. T he plan is to have each 
of the interurban roads entering the ci ty to give round-trip 
excursion rates on certain days during the week. If the inter­
urban roads carinot be induced to make concessions fo r these 
clays the League proposes to mainta in a fund to help bear the 
burden of the reduced fares. 

T he floats were desig ned to tell a story characteristic of a 
land of flowers, wherefore the results of sunshine and irrigation 
in a seeming desert land were pictured in thirteen floral floats. 
Naturally, the float that headed the procession was Sunshine 
en D esert, followed by Irrigation. Then came Pond Lily, 
Chrysanthemum, Bridal Wreath, Camelia, Corn Flower, Calla 
L ily, H ybiscus, Carnation, Pansy, \Vistaria, Red Rose, Moon 
F lower and Sunflower. 

The accompanying pictures show four of the floats , and 
readily indicate the elaborate design of the others. On the 
float Irrigation, which is the first one shown, 340 incandescent 
and two open arc lights were used. The Camelia flower, which 
is second in the group herewith, was represented by an immense 
bird of paradise, aglow with fifty-five incandescent lights. The 
r lumage of the bird fell at the back of the float, after circling 
liigh in the air, and was decorated with camelias interspersed 
with small electric lights. The wings of this immense bird 
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flapped up and down as the float moved a long. In the float were 
m ed 165 electric lights, together with eighty miniature lamps in 
the tail. The illumination in the Moon Flower float, the third 
ir. the set shown, was furnish ed by 300 incandescent lamps. On 
the Sunflower float , which is the fin al vi ew, was an a rch of 
sunflowers over a rich di sc of purple and gold, and at th e sides 
of the fl oat the sunflowers all revolved with the moving of the 
truck. 

---•♦----

LARGE SEMI-CONVERTIBLES FOR THE SCHENECTADY 
RAILWAY 

The Schenectady Railway Company has received six large 
semi-convertible ca rs from the J. G. Brill Company, of P hil a­
delphia, and the cars are now in opera­
t ion on the lines between Schenectady 
and A lbany, a distance of about 15 miles. 
On thi s division the remarkable run was 
made which was chronicled in the issue 
of Feb. 28. A car mounted on the same 
style of trucks that carry the new semi ­
convertibles made 2 miles a minute for 
IO mil es of the nm. The lines run over 
private right of way, and as the grades 
a re slight and the curves long fa st time 
can be made. As the cars enter the te r­
minal cities ove r the stree t ra ilway 
tracks, the wheel flanges are shallow and 
the treads narrow. 

The cars have much the appearance of 
steam coaches with their straight sides and steam ra ilway 
roofs. Over the vestibules th ey are 49 ft . 1 in. long, and 

IN T E RIOR OF SCHENECTA DY CAR 

39 ft. 8 ins. over the end panels. T he width over the 
side sheathing is 8 ft. 6 in s., allowing the seats to be full 
steam-road length. The interiors a re divided into two com­
partments, separated w ith hardwood partitions having single 
sliding doors. T he smaller compar tment is fo r smokers, 

dows are of the builder's regular semi-convertible type, with 
roof storage when not in use. The slight curve of the upper 
parts of the posts, with the sweep continuing up to the lower 
ventilator ra il , gives an exceedingly graceful appearance to 
the interiors. The illustration of the interior of one of the cars 
gives an idea of the simple but rich style of the whole, and one 
can imagine, with the windows rai sed into the roof pockets 
and the curtains up, how bright and airy it must be. Double 
steps are used at the platforms, as the time consumed in load­
ing and unloading is not a consideration on an interurban road. 
The platforms are enclosed with round-end vestibul es sheathed 
with steel. From the end panels over the crown pieces is 4 ft. 
81/z ins. T he corner posts have a thickness of 3¾ ins. and the 
side posts 3¼ ins. T he side sill s are of long-leaf yellow pine, 

EX T E RIOR OF SCHENECT,\DY CAR 

4 ins. x 8¾ ins., and are plated with ¾-in. x 12-in. steel on 
the inside. T hese plates extend up the base of the posts and 

add much to the vertical strength. They are a 
regular feature of the semi-convertible type. 
The cars are arranged to run in either direc­
tion, and as it is not intended to run them in 
trains fenders are provided at both ends. 
Vertical hand wheels of solid bronze are fur ­
nished. T he builders' patented bumpers, draw­
bars and a larm gongs are included in the 

, equipment. 
T he trucks are 27-E, with spring-link sus­

pended equalizing bars and solid forged 
frames. T he wheels are 34 ins. diameter. 
These trucks are simply a larger type than the 
No. 27, which the road has been using for 
severa l years. 

---•♦------

T he president of the Montreal Street Railway Company 
announced on May 28 that while the company would not recog­
nize any labor union of its employees, it ·would assist them in 
form ing a benevolent union, if they desired to do so. A ll the 

PLAN OF SCHENECTAD'{ CAR 

and is 1 r ft. IO ins. long. Both compartments are fi nished 
in dull mahogany, handsomely carved and inlaid, and with 
ceilings of bird's-eye maple with gold str ipings. T he win-

form er employees who apply as individuals wil l be taken back, 
provided they have not comm itted unlawful acts during the 
st r ike. 
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BRUSH DIRECT-CONNECTED GENERA TING SETS 

T he opposite cut (Fig. 3) illustrates a 300-kw generatin g se t, 
consisting of a 300-kw generator connected to a triple-expan­
sion engine. T hi s set was built by the Brush E lectr ical E ngi­
neering Company, of London, E ngland. T he engine cylinders 
a re of hard, close-gra ined cast-iron, and made to register into 
the cross-head guide. T he por ts a re stra igh t and self-dra ining, 

T he fly-w heel is of cast- iron. On it is formed the engine­
half of the coupling for connecting to the generator. 

A powerful automatic governor controls the cut-off of the 
high-pressure pi ston valve. It is fitted with a simple speeder 
gear, capable of easy regulation, while the engine is running. 
A throttle gove rnor can be fitted if desired. The engine is fitted 
with automatic-forced lubrication, two valveless oil pumps, 
dr iven from the crank shaft from the oil under a pressure of 

FIG. 1 - 300-KW TURDO-1\LTERNATOR AND EXCITER 

and the cylinders a re fitted with drai n and relief valves of 
ample size. T he exteri or is lagged w ith non-conducting 
m2teri al and covered w ith steel sheets. 

The steam distribution valves a re cast-iron and of the bal­
anced piston type, annealed after rough turn ing. T he high-pres­
sure pistons a re of cast-iron , bored and faced, having recesses 
fo rmed in the top fl anges, into which the registers of the cylin­
de rs fit , thus insuring a li gnment of cylinders and guides. T he 

about 15 lbs. per square inch through a closed system of pipes 
and chann els to a ll the working surfaces. Strainers are fitted, 
easily removed fo r cleaning, through which all the oil is filtered 
on it s way from the pumps to the bearings. 

On the electrical side of the unit the armature is of the 
hollow-drum multipola r type, consisting of a cast-iron spider 
carrying the core laminations. The spider and coupling are 
cast solid fo r direc t connection to the engine, so that power is 

FIG. 2.-500-VOLT TURBO-GENE RATO R 

cylinders a re mounted on a cast-iron standard, to which are 
attached the cross-head guides. T his standard encloses the 
whole of the working parts, and is fi tted with large door s at 
the front and back, to give easy access to the interior. T he 
bed-plate is of cast-iron , girde r fo rm, in one piece, with the 
supports for the main bearings. T he crank chambers in the 
bed-plate form the reservoir into wh ich the lubricant flows 
after being forced through all the bearing surfaces. 

directly transmitted from the fl y-wheel to the armature, and all 
torsional strains on the shaft are avoided. The stampings are 
of charcoal iron, .OT 4 thick, insulated from each other by 
paper or varni sh, and fi xed rigidly to the spider by dove-tailed 
keys. The a rmature bars are firmly held in position by keys 
and binding wire. 

T he field magnets are made of cast-steel of high permeability. 
A rigid construction is adopted to prevent sagging during erec-

.. 
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tion, and the poles are fitted with removable lamina ted faces. 
The fi eld coils are wound on formers, with ample clea rance 

round the poles for ventila tion and for easy removal and re­
placement of coils. 

The rocker is fixed to the fi eld magnet frame so that the end 
bearing can be removed without interfering with the brush 
gear. The lat ter is of subst antial and rigid design, with the 
brush spindles supported at both ends. 

T he commutator is built up of copper bars insulated with 
mica. A mple brush surface is provided, and special carbon 
brushes a re supplied. 

The outside bearing is usually lubricated by means o f two or 
more brass rings in contac t with the top of the journal and 

SEA TS FOR BROOKLYN ELEVATED RAILWAY 
CONVERTIBLE CARS 

T he Heywood Brothers & \Vakefield Company is deli vering 
3000 reversible seats for the 120 new convertible cars for the 
Brooklyn E levated Railway. This seat, as shown in the accom­
panyi ng cut, was designed especially to meet the requirement s 
of this road. 

It has a pedestal base and foot rail hanger with single foot 
rai l. T he wa ll end is fas tened to truss plank of car with six 
screws, and has two bosses, .½ in. round and ,½ in. proj ection, 
to extend into the truss plank to reli eve th e screws o"f the 
weight. T hi s arrangement gives a clear space ·from bottom of 

FI G. 3.- 300-KW TIIREE-CYLI N DE H ENGI NE A ND GE l\ ERATOR SE,\TS FO R BROOKLYN E LEVATED CA RS 

revolved thereby; but, if desired, the system of forced lubri ca­
tion can be extended from the eng ine. 

BR US H -PARSONS TURBO-GENE RATO R 

The manufacture~s of the Brush engines and genera tors 
ha.ve obtained full license from the inventor to build and sell 
the P arsons turbine, and have commenced their manu facture in 
ali capacities up to ro,ooo kw for direct-current or alternating­
current generators. 

Fig. I, of the accompanying cuts_, shows a Parsons turbine 
direct-connected to a 300 kw alternator, and Fig. 2 shows it 
used in connect ion with a direct-current generator. 

The company has obta ined a license under the Heyland 
patent to manufacture synchronous, single-phase and poly­
phase, inductor generator s. These are especially suitable for 
connections to turbines, and have the advantage of being self­
exciting, with a facility for pa ralleling unknown in other ma­
chines. The actual drop with any power factor is said to be 
only 3 per cent, and if desired the machin e can be compounded 
or even over -compounded. 

pedestal base to side of ca r, g reatly faci litating the cleani ng of 
the floor, there being no corners to retain the dirt, as ,,.,here the 
ordinary sea t leg is used. 

The reversi ng mechani sm is of the well-known \Vheeler 
pattern, and designed to withstand the abuse thi s seat may be 
subj ec ted to. Owing to a li ft ing movement in reve rsing it is 
unnecessary to put a catch or lock on his seat. T he back wi ll 
give a firm support to standing passenger without such catch, 
and is offset to gain a isle space above the seat line. The seat 
and back are made of maple slats. T he castings a re fini shed in 
gold and g reen and the who le seat presents a handsome ap­
pearance. 

---+-♦-+----

NEW CARS FOR TOLEDO 

The G. C. Kuhlman Car Company has just completed an 
order of thir ty cars for the Toledo Railways & Light Company, 
and the accompanying cut is a reproduction o f a photograph of 
a par t of the fir st shipm ent on thi s order, whi ch was taken as 

TRAIN OF CA I<S FO i{ TOLE I> O 
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the cars were leaving the factory. At the left of the picture 
is shown a part of the erecting shop, and on the right the black­
smith shop and machine shop, the upper port ion of the store 
room and the mi ll room. These cars a re of the standard ci ty 
type made by the Kuhlman Company, having a centra l a isle 
with rattan seats. T he fin ish is in cherry rubbed to a dead 
gloss, with whitewood head linings tinted green and gold-leaf 
decorations. A feature of these cars is the Detroit platfo rm, 
which has been adopted for this service. 

•• 
ARCS FOR INTERIOR CAR LIGHTING 

T he St. Louis Car Company has put out a number of cars 
recently equipped with its new enclosed arc lamp for in terior 

I NTERI O R A R C L AM P S ON NO RTH SHO R E CAR S 

car lighting as a substitute fo r the usual incandescent ligh ts. 
T hese lamps are enclosed in holophane or other globes, whi ch 
g ive such a diffusion of the light as to make the intensity of the 
a rc unobj ecti onable. \Vhile it may appear that the lighting of a 
car interior with an arc lamp would be a precar ious matter in 
view of the jolting to which these arcs a re subj ected and the 
possibility of carbons jarring together and putting out the arc, 
these possible obj ections do not hold with the arc lamp mechan­
ism which the St. Loui s Car Company now controls. This is 
the same mechani sm tha t is used on its a rc headlights, and 
which was developed after several years' exper iment by 
Messrs. A nderson and Smith , of the Los Angeles & Pasadena 
interurban line, and later perfected by the St. Louis Car Com­
pany. The mechani sm is very simple and consists of a single 
coil of w ire in se ries with the arc which serves to start the 
a rc, and also to feed the carbons as the arc burns along. T he 
most remarkable thing about the lamp is the clutch, which acts 
direc tly on the carbon and is ex tremely simple, consisting of 
but two pieces. Its strong point is that it is practi cally impos­
sible to make the carbon slip through the clutch by jarring the 
lamp. Just why the clutch is so perfect in this respect many 
good mechanics have puzzled themselves to discover. Never­
theless, the fac t remains that the lamp can be subjected to a ll 
manner of abuse, in the way of jolting, w ithout going out. 
T hese lamps take a current of 2¼ amps., as do also the arc 
headlights, one of which is illustrated herewith . The number 

that it is advisable to place in series on a ra ilway circuit, of 
course, depends on the voltage which is available at all times. 
On a road where there is conside rable drop in 'potential at 
certain t imes, it would not be advisable to place as many lamps 
in series as on some road where the feeder load is less. With 
500 volts maintained on the trolley, five of these lamps can be 
operated in series. T here is, of _course, a steadying resistance 
in series w ith the lamp circuit in addition to the resistance of 
the magnet coil of each lamp. T his resistance is also the 
result of considerable experience and the weeding out of de­
fective fo rms of construction. T he latest type consists of 
Climax resistance wire, wound in spi rals on porcelain tubes 
wi th grooves. T hese tubes are mounted on non-combustible 
galvanized iron holders. T hese arcs can be run in series with 

AR C L AM P FO R I N T E RIOR OF CAR 

AR C HEADLIGHT 

the a rc headlight, if desired, although this a rrangement migh t 
not be sati sfac tory in some cases if the arc headlight is to 
be changed from one end of the car to the other, as it would 
leave the car in darkness during the change. T he accompany­
ing engraving is of one of the cars recently sent to the North 
Shore Rail road, of Cali fo rnia, equipped with these interior 
a rc lights with holophane globes. A recent fea ture introduced 
in these lamps, which seems to be a very valuable one, is that 
the gas cap, instead of being of iron as is usual, is turned out 
of Catalina marble, obtained from the island of that name off 
the Cali fo rn ia coast. T his marble seems to have the property 
of absorbing so as to prevent the accumulation of soot on the 
inner globe, which is common, prac tically, to all enclosed arc 
lamps. 

---+-♦-----

A n ente rpris ing clothier at Columbus, Ohio, has a plan fo r 
increasing suburban t rade which works to the advantage of 
himself and likewise to that of the interurban roads radiating 
from the city. He buys special round-trip tickets containing 
his advertisement, and mails them to prospective customers in 
the sur rounding country. The tickets a re good for persons to 
whom addressed for thirty days ; but in order to avail himself 
o± the return trip privilege the holder must call at the clothing 
store and have the ticket countersigned. This gives the clothier 
the opportunity sought for. ' 
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AUTOMATIC BRAKE ADJUSTER 

The accompanying illustration shows an application of an 
automatic brake adjuster on a Brill No. 21-E single truck. 
This device can be used for both steam and electric railway 
work, but special attention has been given to adapting it for 
electric street railways. The adjuster is designed to take up 
automatically the slack caused by the wearing away of the 
brake-shoes. 

The operation of the device is as follows: \Vhen applying 
the brake a lever is pulled outward, which causes a connecting 
rod to move a sprocket casing. Should the lever, from the 
wea r of the shoes, travel further than a given distance the 
sprocket casing is rotated far enough to allow a pawl to travel 
more than the length of a tooth in the ratchet wheel. When 
the brake is released the springs which draw the lever back 
will rotate the sprocket casing into its original position. Thus 
the pawl will rotate the ratchet wheel, tightening up a nut on 
the rod to the extent of the angular motion of one tooth. The 
result is that when the slack on the brake-shoes is greater than 
a certain amount it is automatically taken up: and as there is 
a similar arrangement at each end of the car, and as the 
motion on the nuts on the one brake-rod is transferred to the 
nuts on the other rod by the sprocket chain, the slack is taken 
up equally on both brake-rods. The adjuster is manufactured 
hy the Delaware Street Railway Equipment Con1pany, of \i\Til-
mington, Del. , 

Among the railways now using this device are the following: 
Wilmington City Railway Company and \i\Tilrnington & New 

AUTOMATIC BRAKE -SHOE ADJUSTER 

Castle Railway Company; Elmira \iVater, Light & Railroad 
Company, Elmira, N. Y.; Harrisburg Traction Company, Har­
risburg, Pa.; John stown Passenger Railway Company, Johns­
town, Pa. ; Lehigh Valley Traction Company, Allentown, Pa. ; 
\Vaverly, Sayre & _-\thens Traction Company, \i\Taverly, N. Y. 

THE THOMAS RAIL-BOND 

The accompanying cut shows the Thomas type-H rail-bond 
01t 65-lb. rail. T his is an unprotected bond and can be applied 
wherever the 1iase of the rail is exposed. It is, therefore , 
ava ilable for use with fish -plates or angle bars, for third-rail 
work, and in other cases where exposed bonding is permissible. 
The bond is soldered ancl bolted to the rail. The bolt thu s 
takes up any strain s produced by the moving of the rail. 

This bond is preferably appli ed after the rails have been 
put in place and spiked down , so that the bonding may be clone 
at any time, allowing construction work to proceed without 
1 egard to it. The application of the bond re([nircs only ordi ­
nary workmen, and the apparatus necessary is inexpensive, 
comprising a light bonding drill, a hand grinder and a large 
gasolenc torch. 

The manufacturer states that the type-H bond is particu­
larly valuable for reboncling, or for adcl ing to the capacity of 

present bonding. \iVhere fi sh-plates are used th e bond may be 
placed close to th e edge of the rail to give room for the bolt 
outside the fish-plate . With angle-bars the bolt-hole may be 
ci:-illed through both angle-bar and rail and countersunk to 
allow the use of a fillister head screw, sea ted in the foot of 
the rail to such a depth that the angle-bar can move freely 
(Wer it as the rails move to and fro. Thi s bond, th erefore, can 
be applied to existing track without removing the joints. 

The Thomas type-A bond, which is attached to th e web of 
the rail , ,vas clescribed in detail in the STREET RAILWAY 
JOURNAL of Oct. 4, 1902. Both types are manufactured by 
Edward G. Thomas, Boston, Mass. 

•• 
PORTABLE PARALLELING VOLTMETER 

An improved form of paralleling voltmeter, manufactured by 
Kelvin & James \i\Thite, Ltd., of Glasgow, is shown in the ac­
companying cut. This instrument is portable, and is designed 
for use in paralleling direct-current dynamos. The terminal s 
are in the form of split springy prongs, arranged to plug into 
sockets permanently connected to the contacts of the main 

PORTABLE \'OLTJ\lETER TYP E H RAIL-B(iND 

switch of the dynamo. The swi tch, or automatic circuit 
breaker, on the other pole of th e dynamo being closed the in­
strument indicates the difference between the bus-bar volts and 
the dynamo volts. The indications will be to th e right or left, 
depending on which of the two voltages is in excess. ·when 
they are exactly equal the indication will be zero. 

The instrument is available for use with any number of 
dynamos, provided a set of sockets is fitt ed for each. These 
~houlcl preferably be close to the switch which is closed last. 

v The instrument is wound to withstand the maximum voltage, 
but it will not be damaged by a reversal of the dynamo, in which 
case it would be subj ected to double vo ltage, provided thi s is 
not kept on for more than half a minute. The scale indicates 
only one-fifth of the maximum voltage it is designed to with­
stand, thus giving an open scale ancl greater sensibility a t the 
part required. To attain still grea ter sensibility a spring-push 
switch is provided a t the end of the handle, which, when the 
indication falls below 20 vo lts, may IJe depressed and the sensi­
bility increased five times. 

This method of parall eling· has the great advantage th at the 
in strument is close to th e main switch, and consequ ently the 
1,aralleling can be don e much quicker than when two volt­
meters are used. T hi s method also is independent of the cali-
1:ration of the instrument itself, since one is always certain that 
the incoming dynamo is a.t th (' voltage of the bus- liar~ when the 
111ain switch is closed, 
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PNEUMATIC TROLLEY POLE CONTROLLER 

T he accompanying cut illustrates a pneumatic trolley pole 
controller, the invention of W. C. Greenamyer, of Los Angeles. 

P N E UMATI C T ROLLEY~OLE CO NTROLLER 

This device has been in successful operation on the high-speed 
interurban lines of the Pacific E lectric Railway Company fo r 
several months, and as 
adopted for general 
use on the interur­
ban cars operate<l by 
that company where 
hi g h speed 1s re­
c1u ire<l. 

a result of extended tests it has been 

AUTO MA TIC CAR FENDER AND WHEEL GUARD 

T he accompanying cut shows the construction details of a 
fender which has been designed to operate automatically, thus 
making it unnecessary to depend upon the motorman to avoid 
accidents. It is the invention of W . T. \i\Tatson, of Newark, 
N. J. 

This fender is fitted with two automatic releasing devices 
besides the foot-drop commonly used. A pawl, which projects 
through the center of the car platform, is used fo r the foot ­
drop. When this pawl is pressed the bell crank beneath is 
released and permits the rock-shaft, to which rocker-arms are 
attached, to rotate. The rocker-arms are connected to levers, 
which in turn are connected by chains to other levers attached 
to the fender cushion. The operation of the foot pawl, there­
fo re, releases the fender , permitting the cushion to swing for­
ward and the cradle to drop downward by their own weight. 
One automatic releasing dev ice consi sts of a front trip-bar, 
which on coming in contact with an obstruction is forced 
back. T he motion caused is transmitted through a set of 
cranks and levers to the foot pawl, which acts as before. 

As the t rip-bar might prove inconvenient when snow ob­
structs the track, it may be turned up against the fender and 
the other automati c device used instead. This latter is operated 

It is claimed for 
thi s controller that it 
prn enh th e tro ll ey 
whee l from damag­
ing the overh eacl 
wurk when it j ump~ 
.the wi re, and elimi ­
na tes the annoyance 
and damage caused 
by a defective spring 
trolley base in simi­
lar service. Com- FIG. 1.-AUT OMATIC F E NDER 

pressed air is em-
ployed for the operation of this controller and is supplied from 
the air-brake reservoir under the car. T he consumption of air 
fr very small in actual operation, and there is li t tle waste, so 
that the additional cost from the operation is very slight . 
\Vhen the trolley wheel leaves the wire the pole is automatically 

F IG. 2.-AUTOMAT IC WHEEL GUARD 

brought to a hor izontal posit ion below the wi re and a three­
way valve, under control of the motorman, automatically re­
stores the pole to contact with the wi re under the guidance of 
the conductor. The spring shown in the cut simply balances 
the pole, and is not intended to be used in the same manner as 
on an ordinary spring trolley base. T he invention is being ex­
ploite<l by W. H . H olabird, of Los Angeles. 

The trolley base has been tested on th_e Long Beach division 
of the Pacific E lectric Railway Company, and has taken as high 
as 800 amps. at starting and 350 amps. during cont inuous run­
ning at 69 m. p. h. 

by the weight of the person falling on the fender cradle, which 
causes the fender to drop to the roadbed. The dropping of the 
fender pulls fo rward rocker-arms connected to levers, which 
operate the foot pawl as if the motorman's foot were used. 
T he complete fender may be easily attached to the car by two 

bolts connected to each outside sill of the 
car platform. The fender occupies very 
little space when folded, nor does it inter­
fe re with the coupling of cars or with car 
headlights. The front of th e fender is 
made of rubber tubing with a steel cable 
passing through it. The fender is inter­
changeable to any style of car. 

Mr. Watson has also devised the wheel 
guard illustrated in Fig. 2, the full lines 

showing the guard in its normal position and the dotte<l 
lines in its operating position. It is dropped by means of 
trip-bar, which is raised on coming in contact with a body 
larger than would pass under the truck pilot board. The 
guard comprises a buffer, from which several fingers project, 
held outward by springs. When a finger strikes an object it is 
pushed back into the buffer until the latter slides over the ob­
struction and permits the finger to swing clear of it. This 
construction avoids injury to parts and allows tne guard to · 
keep close to the roadbed, to prevent it from passing over a 
body. The guard swings around curves with the truck. 

l 
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LONDON LETTER 

(From Our Regular Correspondent.) 
Having duly paid one half-penny each for their ride on the 

inaugural car of the London County Council Tramways the Prince 
and Princess of Wales, accompanied by their two little sons, 
formally opened the first section of the imm ense system of electric 
tr 1mways, which the London County Council is at present engaged 
in transforming from horse to electric traction in the South of 
London, and a full description of which wi ll be found in this num­
ber. The inaugural services were held in a large marquee in the 
grounds of St. Thomas's Hospital in the presence of about :2500 
persons. On the platform to receive the Prince and Princes s of 
Wales were Lord Monkswell, chairman of the County Council ; 
Mr. J. Allen Baker; vice-chairman ; Mr. J . W. Benn, chairman of 
Tramways Comrnitee ; Mr. A. Baker, general manager of the tram­
ways; Mr. J. H. Rider, chief electrical engineer; Mr. Gerald Balfour, 
president of the Board of Trade, and other distinguished guests. 
Mr. Benn made a capital speech and referred to the cars which 
were now to be put in service as the "People's Motor Car," which 
all of them could employ at the modest sum of one half-penny and 
took the opportunity of having a sly hit at the legislature across the 
river when stating that he was very sorry that he had to apologize 
for not having been able to have a car meet their Royal Highnesses 
at the other end of the bridge. Mr. Gerald Balfour al so made a 
congratulatory speech as to the successful completion of the first 
section of the tramways of London, after which the Prince of Wales 
duly declared the line open to public traffic, and in a peculiarly felici ­
tous speech afterward stated how glad he and the Princess were 
to identify themselves in a scheme of that kind intended to benefit 
the working classes of London, and that they and their two little 
sons were looking forward with great pleasure to their ride on the 
first car from Westminster to Tooting. In order to begin properly 
he stated that though they were going to ride on the inaugural car 
they had no desire to defraud the London County Council, so they 
had provided themselves with four half-pennies, with which to 
purchase their tickets, an announcement which was received with 
great good nature and satisfaction by those present. Needless to 
say these four half-pennies, which were afterward c;ollected by Mr. 
Baker, the general manager of the tramways, will be carefully pre­
served and duly deposited among the valuable archives of the Lon­
don County Council. The most intense enthusiasm attended the 
procession of cars numbering about fifty, the whole way from West­
minster to Tooting, where the Prince and P~incess alighted to in­
spect the new model workmen's dwellings which have there been 
erected by the London County Council, and which were particularly 
admired by the Prince and Princess. The whole function was 
most suceessful, and augurs well for the future success of the tram­
ways in London, and it is gratifying to note that the London County 
Council is making herculean efforts to overcome the apathy which 
has heretofore marked the projects which have been devised for 
the improvement of London tramway communication. 

The annual report of the general manager of Newcastle Tram­
ways for the year ending March 25, 1903, shows that the result of 
the year's working from all sources amounted to £153,822, and the 
total working expenses to £89,319, leaving a gross surplus of 
£64,512. 

Preparation for the through running of the eleetric cars between 
Manchester and Salford under the new agreement has now been be­
gun. The Manchester Tramways eommittee commenced the fixing 
of the poles along Bridge Street from Deansgate to the River Irwell 
Bridge. The Salford authorities some time ago completed their 
portion of the work, with the exception of the overhead wires, from 
the bridge to Chapel Street, and it will in a few days be possible 
for Salford cars to journey into Deansgate by way of the Albert 
Bridge. At Regent Bridge little need be done besides connecting 
lhe wires, and at Blackfriars the Manchester Corporation will have 
to equip the short length between the bridge and Deansgate. 

The Bradford Tramways committee recently made application to 
the Board of Trade for the official sanction of an increase of the 
speed run· by the tramcars on the Bradford system. A letter has 
been received by the Town Clerk stating that on these parts of the 
system on which the maximum speed has been 8 miles an hour the 
maximum may in future be 12 miles; where it ha s been 6 miles. 
9 miles an hour may be run; and where it has been 4 miles, 6 miles 
may be run. 

The Tramways and Light Railways A ssociation held its annual 
members' dinner in London on April 28, at which there was an 
attendance of over a hundred members. Mr. L. A. Atherley-Jones, 
K. C., M. P., presiding. After the dinner Mr. Philip Dawson read 
a paper on Interurban Communications, which was afterward 
pretty fully discussed by the members present. The great difficulty 
of the variation in the gages of adjoining towns was referred to, as 
well as the difficulty of harmonizing private company enterprise, 

\\'hich would build the interurban road with municipal authority, 
which guards the streets and tracks of the dti es and towns. 

A most important function took place on Sunday, May 3, when 
the newly electrified Mersey Railway from Live rpool to Birken­
head and various other points on the other side of the Mersey 
was formally opened by the chairman and directors and a num­
ber of their friends who were invited to the ceremony. A full de­
scription of this interesting railway was publ ished in the A pril 4 
issue, so that nothing further regarding the equipment need be said 
at this •time. The guests were invited to assemble on the platform 
of the Liverpool Central Low Level Station at ro a. 111 . on Sunday, 
May 3, Sunday having been se lected so as not to interfere with the 
traffic, the regular service for thi s railway not being used on Sunday 
mornings. At that time the full complement of trains was running 
a t the regulation intervals 011 about three minutes, and the guests 
proceded by one of the train s to Rockferry station in the r. gulatio11 
time of eleven minutes, stopping at each intervening station on the 
way, so as to accustom the motormen and conductor s to their 
future duties. A return was then made to th e Birkenhea d Central 
station, where the guests alighted to inspect the station, and after­
\\'a rd proceeded by another train to James Street station, Liverpool , 
wh ere the guests were all taken by the lifts to the street level, de­
~cen<ling afterward and taking another train to Birkenhead Park 
5tation. This station being duly examined. another train was taken 
back to Hamilton Square, where a vi sit was paid to the adjacent 
generating station on Shore Road. After half an hour spent at this 
interesting generating station a return was made to the Adelphi 
H otel, Liverpool, where an excellent luncheon was served by the 
company, Mr. James Falconer presiding. Being Sunday there 
were no toasts made, but some excellent speeches were indulged in , 
Mr. Falconer formally welcoming the staff of the W estinghouse 
Company, who were present in large numbers, and the members of 
the press who were the chief guests on this occasion. Mr. Fal­
coner reminded the guests that they had been running through a 
full- sized railway tunnel by electric trains for the fir st time in the 
history of this country. The tunnel had been thoroughly cleaned 
from the deposit of steam, smoke and sulphur which has been accum­
ulating for the last seventeen years, and it is hoped that with a 
better atmosphere in the tunnel a successful era would be com­
menced. It was in any case an epoch in the history of the country, 
as the system wa s the first steam railway to be electrified in Great 
Britain. Speeches were also made by the Lord Mayor of Liver­
pool, the Mayor of Birkenhead and by Colonel Cradock of the 
British Westinghouse Company. It is particularly interesting tn 
note that the traffic on the line which was opened for public service 
about noon the same day showed an immense increase, this, how­
ever, being most likely due to curiosity. The returns after having 
been made for the fir st week's electric working show that there has 
been an increase of 37,619 local passengers, the receipts for the week 
having been increased 45 per cent. During the week ended May 9. 
which was the first week of electrical working on the Mersey Rail­
way, 125,272 local passengers were carried, being an increase of 
37,619 passengers, as compared with the previous week when steam 
working was in force. The additional receipts were £278 Is 9d, 
being an increase of 45 per cent. Compared with the corresponding 
week of last year, the local increase is 32,871, representing £255 or 
40 per cent increase. The figures relating to through bookings from 
other companies' lines are not immediately obtainable, but so far 
as could be ascertained, the through traffic has not yet felt the im­
petus which it is bound to receive from the improved service and 
the increased facilities of communication. These figures of in­
creased traffic for the opening week are the more striking in view 
of the fact that the competing trams and ferries have suffered no de­
crease, thus proving once more the established ax iom that increased 
facilities create increased traveling. Owing to the enormously in­
creased seating accommodation provided by the M ersey Railway 
Company's frequent service, the 37,000 additional passengers made 
no apparent difference, the platforms being kept cont inually clear 
by the constant procession of trains. This should surely encourage 
other companies which are on the point of conside ring elect rifi ca­
tion, and the Mersey Railway is undoubtedly to be congratulated 
upon the good start which has been made. 

We understand the well-known firm of ·w itting Broth ers, Ltd .. 
electrical engineers and contractors, a re moving to more com­
modious offices at Temple Bar H ouse, E. C. T his is necessi tated by 
the large increase in their business. T he firm has the ~nviablc 
distinction of having supplied and erected the la rgest direct-con­
nected generators at present in operation in th is coun try or on tlw 
continent of Europe. There is also a change in the style of the 
firm, owing to Mr. A. C. Eborall , who has had the technical man­
agement of their business from its commencement, having joined the 
firm, the style of which is consequently to be altered to Witting, 
Eborall & Co., Ltd. These improved fac ilities will result in a still 
greater increase of th eir business as electrical contra ctors for the 
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carrying out of complete installations in connection with traction, 
power and lighting work, which is their specialty. 

}Ir. Gerald Balfour, president of the Board of Trade, introduced 
recent ly a Government bill "to faci lita te the introduction and use ot 
t.:lectrica l power on railways." It consists of se,·en clauses, the 
fi rst of which, contairiing the most important provisions of the 
measure, runs as fo llows: 

r.-( 1) \1/ith the object of fac ili tating the introduction and u se 
of electricalpoweron railways the Board of Trade may make ord er s 
for all or any of the fo llowing purposes, namely: 

(a) Authorizing a rai lway company to u se electricity in addition 
to or in substitution fo r any other motive power, and for any 
other purpose; 

( b) Authorizing the company to construct and maintain generat­
ing stations or other electrical works on any land belonging to the 
company; 

(c) Authorizing agreements between the company and any 
body corporate or other person for the supply to the company of 
electrical power or the supply to, or use by, the company of any 
electrical plant or equipment ; 

( d) Sanctioning any modification of any working agreement so 
far as the modification is ag reed to between the parties thereto. and 
i~ consequentia l on the introduction or use of electri cal power; 

(e) Authoriz ing the company to subscribe to any electrical under ­
taking which will faci litate the supply of electricity to the company ; 

( f) Securing the safety of the public; 
( g) A uthorizing the issue of new capital by the company for any 

o f, the purposes of thi s act,; 
( h ) A ny other matters, whether similar to the above or n ot , 

which may be considered ancillary to the objects of the order, or 
expedient for carrying those object s into effect. 

2.-An order made by the Board of Trade under thi s act shall . 
, 111 coming into operation, have effect as if enacted by Parliament. 

Clause 2 refers to powers for acquiring land for the purposes con­
templated by the bill. Clause 3 provides for appeals to the R ai lway 
Commissioners in cases where, orders having been applied for, the 
Board of Trade propose to introduce provi sion s to which the ap­
plying company object. Clause 4 presc ribes that the board shall 
satisfy itself that all necessary notices haYe been given to parties 
concerned. Clause 5 r efers to certain expenses and fees to be de­
frayed by money provi ded by Parliament; an d Clause 6 to the 
board 's power to make rules as to applications. Clause 7 is an 
interpretation clause: and also provides that the act shall come 
into fo rce on Jan. l, 1904. 

The bill ha s passed its second reading, and according to its pro­
motor wi ll undoubtedlv facilitate the introduction and use o i elec­
t ri cal power on railways by enabling railway companies to acquire 
the necessary powers by means of Board of Trade orders instead of 
leaving them to the more expensive process of going to Parl iamen t. 

Mr. Balfour Browne, K. C., in opening the case of the Strand 
District and Cheltenham Tramways bill before a committee of the 
House of Commons, sta ted that the bill contained the novel feature 
that the company which was asking for incorporation proposed to 
work the tramways, which would nm on the main road s, traversing 
some of the Gloucestershire va lleys, with motor cars, on the over­
head trolley system , without rails. T h is system has been adopted in 
various places abroad with success. One objection to it was that 
it would n ecessitate two overhead wires instead of one, as in the 
case of ordinary tramway traction, where the current was returned 
by means of the rails. On the other hand, it was contended that the 
double-wire system was safer than the ordinary system. One other 
disad\·antage was that there would be more frictio n to be overcome, 
and therefore a greater amoun t of power would be required. As 
against this the gain in the matter of cost would be very great in­
deed, because whereas ordinary electric tramw,,ys cost about £7,000 
a mile to lay, tramways wo rked in the manner proposed in this case 
by means of overhead traction would cost only about £1 ,000 a 
mile to lay. Stroud was the center of the district to be served, and 
it was proposed to run along the roads to Chalford on the east, 
Nailsworth on the south, Stonehouse on the west, and to Chelten­
ham on the north, whi le at Brockworth, midway between Stroud 
and Cheltenham, the tramway would connect with the light railway 
which the Gloucestershire County Council is authorized to construct 
Lo Gloucester. 

The Parliamentary committee appointed to inquire into the City & 
North-East Suburban Tube Railway bill decided last week, after 
several days hearing, that the preamble was not proved, and accord­
ingly the bill was thrown out . The bill was thrown out entirely 
on financial reasons, the promoters not being able to guarantee 
definitely that the necessary fund would be forthcoming. 

The provisional order of the Board of Trade authorizing the sub­
stitution of electricity for steam in connection with the Barrow 
tramways states that in addition to thi s being done on the present 
routes to the docks, Furness, Abbey and Roose, a new tramway 

i~ to be laid to the ferry in Old Barrow. The British Electric 
Traction Company is to be bound to run workmen's cars morning 
and eyening. The Corporation has the option of purchase at the 
end of seven or fourteen years, the price being £15,150 for the old 
undertaking, as va lued last August, in addition to the whole of the 
capital expended by the present company in r econstruction and 
equipment. 

The tramways committee of the vVolverhampton Corporation ha~ 
decided to offer no detailed observations on Mr. Shawfield's re­
port, which will come before the Town Counci l shortly. It wa ,,, 
however, r esolved by six votes to four to recommend the Councii 
to take over the II mil es of Lorain track alrea dy constructed on 
condition that the Lorain Company make certain modifications, in­
cluding n ew and more durable sur face plates to the contact boxes. 
Should the Lorain Company dec lin e t o accept the suggestion to 
make the alte rations then the committee r ecommend that the whole 
question be r efe rred to arbitration. 

After waiting about a year in studying va rious systems of trac­
tion for the new tramways, the tramways committee of the Swanseci 
Council has finally decided definitely to recomm end the adoption of 
the overhead sys tem. 

Mr. J olm Young, general manager of the Glasgow Tramways, ha,-, 
issued a long r eport on the question of season tickets. Mr. Youni;; 
has communicated with the offici als of all nmnicipal corporation~ 
and public companies operating tramways in Great Britain ana 
Ireland, and also with the offici als of a large number of tramwa) 
companies on the Continent, and the replies show that such tickeb 
are more or less in u se in Aberdeen, Blackpool, Burley, Edinburgh 
( P ortobello route), Guernsey, Ip sw ich, Leicester, Ox ford, Port­
rush , Rochdale, Southport, Stirling and Bridge of A llan, and 
\1/igan . Season tickets were in u se in Birmingham, Huddersfield, 
and St. H elen s, but have been di scon t inue!. On no other tramway 
sys tem in this country have season tickets been introduced , and none 
are used on street railways in A merica. \Vhile lhey are in general 
use on the continent, especially in Germany, ve ry little satisfaction 
is expressed regarding the working of the sys tem. His conclusion 
is that the chief objections to the issue of season tickets are in re­
ga rd to checking, identification, and loss of r evenue. 

By fifty votes to fifteen the Birmingham City Council has decided 
to take over the tramway system at the expiration of the presern 
lease, the last of which fa ll s in 19II, and consequently to reject the 
offer to lease which was made by the Briti sh Electric Traction 
Company which n ow works the system, and which sought to obtai n 
an exten sion of it s leases for twenty-four years. A. C. S. 

----♦----
TROLLEYS CAPTURED THE TRAFFIC 

An interes ting illustration of the effect o f a new trolley line on 
~team road traffic was brought out by Vice-President Edgar van 
Etten, of the Boston & Albany Rai lroad, a t a hearing recently held 
before the Ma ssachusetts Rail road Commi ssion. Certain citizens of 
Newton Lower Fall s have petitioned for the replacement of Sunday 
t rain s on the Lower Falls-Ri ve r side branch of the system. In 
quoting figures to show that it is not profitable to operate the line 
on Sundays, Mr. van Etten sa id that the expen se of running the 
trains in question on the branch was about $IO per day, while the 
ea rnings were about $2 per day. In October and November, 1902, 
rhe average patronage of the branch was eighty-three persons per 
day, and in December, fifty-four. In the year ending June 30, 1894 
which was before the trolleys reached Lower Falls, the total num­
ber of passengers carried on the branch was 96,2~6. For 1898, the 
yea r in which electric cars first reached the Falls, the total was 
only -64,680. Subsequently the railroad travel dimmished, so that 
in 1901 the total for the branch was but 51,239. In 1902 it in­
creased to 56,201 and the estimated 1903 travel is about 62,000. At 
present thirty-eight trains per day on week-days are run o,·er the 
branch. 

Newton Lower Falls has a population estimated at about 700, and 
is a section of the city of Newton, about 13 miles from Bosto1,. 
Twenty-five-ride tickets are sold by the Boston & Albany for $2.75 
each, and the running time to the city is about thirty-eight minutes. 
A single ride thus costs II cents. The regular fare is 25 cents. The 
fare by electrics to any part of the Boston Elevated system is IO 
cents, and the running time to Park Street Subway station about 
one hour, for a distance of about 12 miles. The trolley ride from 
Boston to Lower Falls via the Beacon Street and Commonwealth 
Avenue Boulevard, through Washington Street, Auburndale, is 
cne of the most delightful that can be enjoyed around Boston. 

A combination steam and passenger car was operated for some 
time on the Lower Falls branch by the Boston & Albany, but it has 
been taken off by the road, it being generally understood that it 
was unsatisfactory as a competitor of either the steam locomotiYc 
or electric car. 
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PARIS LETTER 

( From Our Regular Correspondent.) 
A novel traction system is tu be experimented on in France on 

a short state-operated line in th e ·'Houille Blanche" (Grenoble) 
region. This line connects La Mure to St. Pier re de Commiers, and 
is at present operated by steam locomotives. The length of lin e i.~ 
30 km, max imum grade 2.7 per cent over a continuous length or 
25 km ; minimum rad ius of curve 100 111 ; weight of rai l 30 kg pei­
meter; gage of track 1 m . The traffic is most ly freight and coal, 
with small passen ger service. The capacity of the locomotives i5 
about 200 hp . 

. -\ three-pha~e locomotive of Ganz Company has already been 
tested on thi ~ line. There is now to be tried a Thury locomotive 
built for direct current 2400 volts. .l\lr. Thury is well known in 
Europe as the champion of the direct-current series di stribution 
and direct-current traction. The Thury Company has obta ined 
considerable experience in connection with the tramway line 
known as the Grenoble-Chapareillan tramway, a three-wire sy»­
tem having been installed, running under 1200 volt s. These wires 
are brought into the City of Grenoble itself. The same system will 
be used at La l\I ure. but with double the vo ltage, i. e. 2400 volts 
between outside wires. It is somewhat ~urpri sing that the direct­
current will have to be transformed from three-phase alternating 
current, furnished by the neighboring station of Champ. The total 
power of each locomotive will be about 375 kw. Only one locomc,­
tive is now to be tested. The locon;otive itself will be furnish ed 
with four motors in seri es of two on both sides of the three-wire 
system. The track forms the neutral return ci rcui t. 

Two bow s will take the current from the overhead wires. The 
return will be made through the frame of the car and the wheels. 
T he circuit as above stated will be 2400 volt s, and as two motor~ 
will be coupled in seri es on each of the two outside wires, only 6oo 
volts tension will be used on each commutator. By reason of the 
narrow gage these motors ( revolving at high speed) are fitted with 
double reduction gearing. There is no special interest attaching to 
the compressed air apparatus or the electrical brake appliance;,. 
These consist in principal in r esistances through which the motors 
work as genera tors before stopping. No more data is at present 
available on this machine, although the test will soon take place 
when the result s will at all events be made known. 

An electric fire engine has lately made it s appearance in Paris. 
No rails are required, the principle being the same as the electric 
automobile. The motor is fed from an ordinary storage battery and 
develops 4 kw. A double transmission allows its action either on 
the axle or on the pump shaft. Owing to its rapidity of getting to 
the scene of action, and its mobility and ever ready state, it is 
quicker in service than the ordinary steam engines. It will find it s 
uses apart from the ordina ry stea m pump, especially in cases of 
emergency. The steam fir e engine will not be discarded, but only 
assisted by this machine. 

Returning now to the engrossing and wearing subj ect of trans­
portation in Paris, we have to mention the opening up for ser vice 
of the new Metropolitan station called " Place de la Nation." This 
terminus, which was formally opened on A pril 2, occupies in the 
eastern portion of Paris the same relative position, both as regards 
situation and centrality, as does the Etoile station in the west end 
of the city. The lin e No. 2 here terminates in a junction with No. 
r line, and of course se rves as a tran sfer for passengers and per­
mits of the folk from the center of the city reaching its northern 
portions by making a circuit of two sides of a triangle. T hi s, in 
view of the incompleteness of the lines which will make more or 
less direct routes from north to south . • 

A great many passengers before the opening of the Nation sta­
tion even used to travel as far as the Etoile in the extreme west 
o f the city in order to change routes and take No. 2 line, following 
the northern outer boulevards, and in order to a rrive at a relatively 
northeas t portion of the city. The opening of the Nation station 
will in some measure obviate this, but there wi ll necessarily be a 
large number of people who must wait until the opening of the 
direct route, north and south, in order to gain the full advantage 
which the Metropolitan lines will then offer. 

It is worthy of r emark that the total increase in traffic to be 
ascribed to the opening o f the terminal junction P lace de la Nation. 
is something like JO per cent. Again the add ition to the receipts 
of these two lines through the operation of line No. 2 is about 
F. 25,000 per day, of which two-third s represen ts the receipts proper 
of line 2, and one-third the increase over the previous fi gures of 
lin e No. 1, by creation of new traveling facilities to the public. 

Now that the Metropolitan exploitation is better known, a few 
figures may be cited regarding the operation which cannot be con­
sidered as anything but sati sfactory. The coefficient of working 
expenses to total gross receipts awraged in 1902 about 41 per cent. 

For the last month of the same year the same was but JS per cem, 
but there is little hope that this figure will be maintained, and the 
Le5t that can be anticipated appears to be from 38 to 41 per cent. 
The current con sumption amounts to 1,500,000 kw-hours continuous­
current, of which 500,000 to 600,000 kw-hours represents the cur­
rent m,ed in lighting. T he cost price per kw-hour works out at 
F. 0.079 ( r.6 cents) . This represents the average co»t of the cur­
rent consumed by the Metropolitan lines, and this current is in pan 
5Upplied by outsid e companies who furnish three-phase current for 
the rotary con verters of Metropolitan sub-station s. The cost price 
of the current produced in the power station belonging to the 
Metropolitan Company is on ly F. 0.07 (r.4 cen ts) per kw-hour. 

The Clla l consumption per kw-hour i:s qoo grams (about 3 lbs.). 
This at F . 30 the ton work» out at F. 0.042 per kw-hour. The oper­
ating expenses per kw-hour are F. o.oq. Sundry expenses work 
out at F. 0.014. 

The annua l meeting of the Metropolitan Company will shortly 
take place and a dividend will be voted, particulars of which can 
not be given until the next letter. 

T he g reat ~uccess of the Metropolitan lines has once more been 
echoed by the recent resolutions at the annual general meeting of 
the Cie Genera le des Omnibus and similar or allied companies. The 
Cie Genera le de~ Omnibus held its annual general meeting on 
March 31, 1903, and the situation, as explained by the president, 
appeared very g loomy. The company intends to change it s policy 
and holds out some ra ther encouraging prospects fo r t he immedi­
ate future . T he president explain ed that the advent of the "Tram ­
ways de Penetration" (line s obtaining franchise to have their te rm­
inus in Paris on condition that they connected outlying districts 
with the city) have already affected the profits, when the Metropoli­
tan exploitation commenced and immeditely began to cal into the 
already diminished receipts. The latter competition soon developell 
to be the most severe, for the Omnibus Company·s receipts have 
fa llen from F. 5,500,000 in 1899, to 4,900,000 in 19or, and finally to 
4.800,000 in 1902. T he year 1900 cannot be included as a fair basis 
of comparison, as the Paris Exp0sition caused the receipts to be­
excep tionally good. 

From the figures g iven it is easy to see that the Cie Genera te is 
greatly concerned about its affairs. The expenses have somwhat 
been r educed, but the deficit for the year in 19or was F. 4,3 r6,892, 
which in 1902 further increased to F. 4,944,038. The radical remedy 
for this state of affairs appears to be appreciated by the president, 
who propo»es to reconstruct entirely the sy»tem by abandoning the 
lines in direct competition with the Metropolitan, which, of course, 
gives a more rapid and better service. The Cie Generale has 
therefore prepared a project to be submitted to the city authoritie~. 
and which proposes the creation of a number of new lines connect­
ing the main arteries of tran»portation. These lines are primarily 
intended as feeders to the Metropolitan. The scheme wi ll a lso 
haw to be submitted to the authorities who originally granted 
the franchises to the company. 

It ,vill also be remembered that the company comiders that it 
has certain grievances against the Ci ty Council which after grant­
ing franchises to the surface lines for a monopoly of the transporta­
tion in the city, has since allowed the Metropolitan Railway Com­
pany and other tramway companies (Tramways de Penetration) 
to run a competitive service. The case comes on for hearing on 
r,fay 5, but it is impossible to foresee the outcome. The re~ult may 
be that an arrangement wi ll be reached, by means of which the Cie 
Generale wi ll have free franchise for the execution of their new 
plans above outlined. 

The traffic of the Cie Generale is still large, and the total number 
of passengers carried in 1902 was 262,400,000. and in 1901, 267,-
000,000. 

As foreshadowed in my previous letter the rates of the Cie de 
!'Est Parisien have been raised. Other companies, believing them­
selves affected by similar conditions. are trying to obtain the 
same privileges in respect to fares. Not only is an increased fare 
asked for, but a reduction in schedule and the substitution of 
larger cars for the present ones. 

A curious experiment has been made of the relative commercial 
speed o f the Metropolitan road over those offered by the omni­
busses and tramways over the same routes. The match was made for 
the ro ute Etoi le to Place de la Nation, and back by the line No. 2 

around the outer boulevards, a length of about 20 km by the Metro­
politan lin es. Two journalists a rranged the match and the time was 
to include that spent in actual travel. and the delays owing to 
tranfer s, etc. 

The man taking the tramway route left the Etoile at 2.53 p. 111 . 

and reached that point on his return at 4.57 p. m. On the other 
hand, the Metropolitan traveler started at 3 o'clock from the Etoi le 
and arrived at La Nation at 3.24, making 24 minutes for the entir<· 
distance of 8.7 km. The total number of stops was 14, and the 
;,.verage duration of stop was 12 seconds, giving a commercial speed 
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of 2 1.8 km ver hour. The total stopping time was 14 x 12 equals 168 

seconds, equals 2 minutes and 8 seconds, which, deducted from the 
total time of 24 minutes, g ives an actua l running time of 21 minutes 
and 24 seconds, corresponding to a running speed of about 24 km 
an hour for the di stance of 8.7 km. The acceleration averaged 45 
cm per second per second, and the maximum speed varierl between 
-45 to 50 km per hour. Coming back by the outer boulevards, he lost 
some time by delays, but fina lly ar rived at the Etoile at 4.15. The 
net result, a s will be seen , was 2 hours and 4 minutes for the tram­
way and omnibus rider, and r hour and 15 minutes fo r the Metro­
politan man. The experiment is merely cited as an interesting illus­
tration of the result s and benefits accruing to the traveling public 
by reason of M:etropolitan lines and easily explains the fact that 
large numbers of pa ssengers prefer to make the large detour 
afforded by the junction at one or other of the terminii of line No. 
2 . rather than take the slower and more cumbrous route, even if 
more direct, offered by tramway and omnibus. 

---~,H-•-+-
STATE CONTROL IN MICHIGAN 

Both houses of the Michigan Legislature have passed a bill pro­
viding that electric railways shall be brought under the control of 
the Commiss ioner of Railroads to the same extent and in the same 
manner that steam railroads are now controlled. This bill wao. 
not given immediate effect, and will , therefore , not become a law 
until ninety days a ft er the adj ournment of the Legislature, w11ich 
will make it effective about Sept. r. 

The bill provides that the Railroad Commissioners shall have 
complete authority to investigate the operation and managements 
of companies as r egards their interests of the public; that power 
shall be given the R ailroad Commissioners to subpcena witnesses; 
that complete power to making critical examination of properties 
and ordering changes shall be given the commissioners; that the 
Railroad Commiss ioners shall be given authority to designate the 
precautions that shall be taken to prevent accidents at crossings. 

•• 
ELECTRIC RAILWAY PROGRESS IN CENTRAL NEW YORK 

The Utica & Mohawk Valley Railway Company, which runs 
through Rome, Ilion, Little Fall s, Frankfort, Herkimer and otheJ. 
New York towns, has become so popular that propositions are now 
on foot to double- track the lines in Ilion and Mohawk. As an 
illustration of the decrease of traffic on the steam lines, it is said 
that the New York Central Railroad's train No. 74, which passes 
through Litt le Falls at 7.49 p. m. brought 191 pa ssengers to 
Little Falls on the Sunday night previous to the opening 
of the electric rai lway. T he same train brought just five people 
on a recent Sunday. In consequence of this great decline. the New 
York Central Railroad deci ded that it would be useless to ~pend the 
$rn,ooo which had been appropriated for building a new station in 
Little Falls. T he "busmen" in the towns have also been hard hit 
by the invas ion of the trolley, wh ich has taken their interurban 
business. 

----♦----BROCKTON & PLYMOUTH FOLDER 

A neatly printed and well-arranged advertising folder has just 
been issued by the Brockton & Plymouth Street Railway Company, 
of Massachusetts. It succinctly describes the attractions of its 
route through on e of the pretties t South Shore regions of the 
State, and is well supplied with half-tone cuts of the noted monu­
ments, burying grounds, hall s, rocks and hills of Duxl,ury and 
Plymouth. Reproductions of famous Pilgrim pictures are also in­
cluded, and there is an excellent map of the road opening flat in 
the middle of the folder. which is about 3½ ins. x 6½ ins., and well­
fitted to the pocket. An att ractive time-table is printed at the end 
of the folder , preceded by several artistic illustrations of the May­
flower Grove Park. which is located on the main line in the town 
of Pembroke, some 13 miles from Plymouth. The summer sched­
nle goes into effect June 15. 

•• A PLEA FOR COURTESY 

Three signs have been conspicuously hung over the platforms of 
the Sullivan Square T erminal in Boston, each reading as follows: 
Notice : Running against others. pushing or other disorderly con­
duct is prohibited. P assenger.:; must cond11ct themselves with due 
regard to the rights and safety of others. 

Some 125,000 people per day transfer between the elevated and 
surface lines at thi s station, and it is undoubtedly true that the 
hanging of these signs has already improved the traveling public's 
manners to a marked degree, and eliminated many unpleasant per­
sonal encounters. S imilar signs might be posted in certain other 
cities to advantage. 

AN INTERURBAN SYSTEM BETWEEN MADISON AND FOND 
DU LACt WIS. 

Three years ago th e Wisconsin Midland Railroad Company was 
incorporated for the purpose of constructing an electric railway 
from Berlin north Yia W eyauwega to New London, with branches 
fro m ·Weyauwega to \Vaupaca and from Poysippi, on the main 
line, to Pme River. The route traversed a very rich farming sec­
tion isolated fro m a ll steam railroads or other shipping facilities, 
and also was a cut-off fo r a large passenger business both north 
from Berlin and south from the northern part of Waupaca County 
to \Vaupaca, the county seat. Failing to get thi s company financed. 
the promoters concluded to go farther so uth to start a system 
that would ultimately be extended to cover the same route pru-
posed by the Wisconsin Midland: · 

L ast Aug ust the Madison & Northeastern Rai lroad Company 
was incorporated to build this road. This co mpany has just com­
pleted a survey from Madison to Fond du Lac, and has profile 
compl eted of the same. The distance between the city limits of 
the two cities is 67 7-rn miles. All franchis es have been secured, 
and the last of the right-of-way grants are being clo sed. The road 
will follow the old military road fro m Madison to Fond du Lac, 
and is almost an ai r line. The private right of way adjacent to 
the highway wi ll be secured, the lin e taking the center of the 
street through the cities of Waupun, Beaver Dam, Columbus and 
the village of Sun Prairie, and tra ffic arrangements being made 
with the Madison Traction Company, of Madison, and the Fond 
du Lac Street E lect ric Railway & Light Company, of Fond du 
Lac, to enter those cities over the lin es of the local companies. 
T his route is the only one out of Madison not covered by a steam 
railroad, as all roads leading south from the Fox River Valley 
make toward Milwaukee, and all traffic betweeu the Fox River 
Valley, as well as the towns along the line, to reach Madison must 
go by way of Watertown or J efferson Junction. This does not 
permit a round trip being made the same day, if any time is to be 
given to business at the State capital. A n express car service be­
tween Fond du Lac and Madison would naturally get all the pas­
senger business between those points. 

The Madison & Northeastern Railroad Co mpany also proposes 
to haul freight. It will control its own right of way and is organ­
ized under the general railroad law of Wisconsin. It has not yet 
been financed, although certain New York parti es have made 
overtures toward buying the rights, franchises and options of the 
company, all of which were rejected. The promoters plan to 
build the line from J anesville to Madison during the present year. 
The line from Green Bay to Kaukauna is now being constructed. 
and with the building of the Madison & Fond du Lac line there 
would be a continuous line from Rockford to Green Bay. Two 
other branches proposed by the Madiso n & Northeastern Railroad 
Company lead out of Waupun , one an air line to O shkosh, the 
other via Ripon to Dartford. the great Green Lake summer re­
sort . and thence to Berlin. 

•• 
ELECTRIC SPEED COUNTER 

The Allgemeine Elektricitats-Gesellschaft. of Berlin, Germany, 
has just brought out ,.t novel device for measuring electrically the 
speed of railway trains, or the peripheral speed of any machine. 

This apparatus consists of a small generator, the termina ls of 
which a re connected with a Yoltm eter. For speeds g reater than 
6oo r. p. m. the shaft of the machine whose speed is to be 
measured is connecte,d to the small generator by a flexible 
coupling. Gearing or belting is required for speeds less than 600 
r p. m. In railway car s the connection can be made directly to 
the armature shaft or by gearing to the car axle. 

If desired the indications can be read in a number of places 
simultaneously by making additional connections to the generator 
te1 minals. Thi s device is made for either direct or alternatin g 
c11rr ent . 

----♦----
NEW ORLEANS STREET RAILWAY MATTERS 

There are indications that some interesting arrangements are 
being made in connection with the New Orleans traction systems. 
As stated in a recent issue, Elwyn C. Foster, manager of the Massa­
chusetts Electric Companies. has accepted an offer made him by 
the board of directors of the New Orleans Railways Company, to 
assume the management of that company within a few weeks, and 
with him, on his recent visit to New Orleans, were H. Hobart 
Porter, Jr. , and Francis Blossom, of Sanderson & Porter, engi­
neers and contractors, of New York, who are still in the city. 

Mr. Foster is said to have expressed the opinion that the prop-
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e!"ty is one of the best in the country, particularly as to its road­
bed and rolling stock. Certainly great credit is due !he manage­
ment of the company and its employees for the efficient manner 
in which the crowds attending the convention of the United Con­
iederate Veterans were handled. It is estimated that 75,000 to 
rno,ooo visitors were brought to New Orleans last week _by st~am 
railroads and the New Orleans Railways Company earned, with­
out any ;erious accidents, over 300,000 passengers daily during ~he 
convention, a number substantially equivalent to the population 
of the city. 

•• 
NINETY NINE-YEAR FRANCHISE LAW MUST BE CONSIDERED 

In a letter of instruction to the board of receivers of Union Trac­
tion, West and North Chicago Street Railroad Companies, Judge 
Peter S. Grosscup, of the United States Circuit Court, discussed 
the so-called ninety-nine-year act in its relation to the court's func­
tions as conservator of the properties. The letter was prepared at 
the request of R. R. Govin, James H. Eckels and Marshall E. 
Sampsell, who, as receivers, asked Judge Grosscup for c1dvice in 
settling the franchise problem Judge Grosscup instructs the r~­
ceivers to appear before him June 18 to present the court !!1 a peti­
tion all the facts obtainable relative to the ninety-nine-year act, also 
to "invite the bondholders, the railway companies and tbe city to 
supply such facts as they may think helpful, and to take part in the 
discussion." The text of the letter follows: 

CHICAGO, May 27, 1903. 
To Messrs. Rafael R. Govin, James H. Eckels and Marshall E. Sampsell, 

Receivers: 
Referring to paragraph 33 of your petition for instructions, filed May 14, 

and to the conversation this morning respecting the attitude to be taken by 
the receivers in the pending negotiations for franchise extensions, I have, on 
reflection, thought it best to put my directions into permanent form. 

The property of the street railway companies, in the hands of the court, is 
there for conservation. You are in this matter the trustees of the court. The 
real parties interested, whose interests must never be lost sight of, are the 
bondholders, the stockholders and the public; the bondholders as the people 
who largely have furnished the capital; the stockholders as the people fur­
nishing a part of the capital and interested in its management, and the public 
as owner of the streets, and affected in one of its deepest concerns by the 
character of street railway service given. To th~ extent that each of these 
parties 1s interested in the pending negotiations yo-1 as receivers are interested, 
and as between them your attitude should be one of impartiality and strict 
justice. 

Though in the negotiations pending there are questions of the amount and 
form of compensation to the city, of the unification of the railway systems 
and service and of street maintenance, etc., the chief interest, I am told, cen­
ters about the act of 1865, known as the 99-year act, and its waiver by the 
street railway interests as a prerequisite to negotiations. I have gone far 
enough into the subject to have ascertained that the first street railways of 
Chicago were sought to be installed under an ordinance of the city granting 
franchises in the streets, passed in 1858; that the power of the city to grant 
such franchise being questioned, an .act was passed by the Legislature in 1859 
validating such ordinance, and that the act of 1865 amended this act of 1859 in 
no respect other than to enlarge· the franchise from one running for 25 years 
to one running for 99 years. 

It would seem from this that unless the underlying basis of the street rail­
ways' rights to be in the streets at all has been transposed so as to arise now 
froni some authority or legislation other than the act of 1859 as amended by 
the act of 1865, those acts are still the underlying authority of the street rail­
ways to be in the streets, as also the basis of the financial credit on which a 
portion, and perhaps the larger portion, of their securities have been sold. 
There can therefore be no adequate conservation of the property in the hands 
of the court that does not keep this relative place of the act of 1865 clearly in 
mind. Indeed, if it be valid and applicable, the act is fundamental to the rail­
way companies' present vested property interests. 

This is a court of law. As such it has no rightful power arbitrarily to give 
to one the property of another. It is of no consequence that the proposed 
donee may be the public; the function of the court is to protect rights, not to 
confiscate them or make them the subject of donation to anyone. If, there­
fore, the act of 1859, as amended in 1865, be -valid and applicable, so as to con­
stitute a part of the property rights of the street railway owners and creditors, 
the court cannot decline to enforce it, though every inhabitant of the city 
may be di,;appointed; and if invalid the c-ourt should not determin e to enforce 
it, though every dollar invested in the railway securities may be irretrievably 
sunk. In this respect the act of 1859 as amended in 1865 stands in court pre­
cisely as would the grant of land to a settler under an act of Congress, or the 
grant of an invention to a patentee under the patent laws of the United States. 

Of course the stockholders can, if they choose, relinquish thejr rights to 
this, as to any other claim of property; so also tlte bondholders, so far as it 
constitutes a part of their securities, but the bondholders cannot relinquish 
for the stockholders, nor the stockholders for the bondholders; nor-and this 
is the point that concerns you-the court for either or both. Only in case the 
act is invalid, or is no longer applicable, can the ct-urt disregard it as an asset, 
:ilong with other assets, to be conscientiously con3crved. 

I am told that the act of 1865 is challenged as unconstitutional; that, assum­
ing it to be constitutional, the street railway companies in the ordinances 
since accepted, and in their other dealings with the city, have waived this act 
as the basis of their rights in the streets, and that it is denounced as vicious 
and as having been procured by bribery and fraud. Of the latter, of course, I 

can as a court of law take no notice. The act stands in the official statutes 
unrepealed ana unannulled. To the eye of the la.v it is an existing law of the 
land as much so as the laws creating the offices of Mayor and Alderman. Nor­
laying aside for the moment the eye of the law-do I believe that an informed 
pnblic insists upon subjecting nearly forty years after the event innocent in­
vestors to "revenge and retribution," such possibly as ought to have overtaken 
the men who passed these measures through the General Assembly of 1865. 

But the contentions that the act is unconstitutional, and that, assuming its 
constitutionality, it has been waived by the street railway companies in their 
former dealings with the city, are subjects for legitimate and controlling in­
quiry. The questions th us raised lie at the basis of the court's duty respecting 
the property intrusted to its care. They must be settled, in the mind of the 
court at least, before the full length of its protecting arm can be intelligently 
used. I therefore instruct you to prepare a petition bringing to the court all 
the facts respecting this issue. I instruct you also to invite the bondholders, 
the railway companies and the city to supply such facts as they may think 
helpful, and to take part in the discussion which 1 set down for June 18 next 
at 10 o'clock a. m. 1 will hear all or either of these interests without the 
entry of an appearance, and with the stipulation that no jurisdic tion to enter 
any order shall be predicated upon their participation in the discussion. I 
will make it an occasion simply of the court seeking for its own guidance 
light from every source from which light is obtainable. 

I take it for granted, of course, that no one misnnderstands the duty of the 
cou rt as custodian of the property rights of the street railways, in case the act 
is believed to be valid, or underestimates the power of the court to command 
all the resources of the Federal government in the performance of such duty; 
for adequately to protect property in the custody of the court in accordance 
with its own judgment as to what is in actual custody is , until modified by 
the controlling order of some higher court, an exercise of the court's power, 
as much so as would be the enforcement of its formal order or decree. If the 
parties wish-but only in case they so wish-a mode of intervention could be 
devised that wonld get the quick judgment of thi5 court in a formal order 
which, appealable to the Supreme Court, could be heard by that court in the 
coming autumn. This might be a desirable way to determine the questions, 
for one thing seems certain, that unless waived by the parties who respectively 
have the sole right of waiving the whole inquiry 1especting the application of 
the act-an inquiry clearly involving Federal questions-must ultimately reach 
the Supreme Court of the United States, either through error prosecuted from 
the State Supreme Court or an appeal from the court. 

I have thus far confined myself to the strict leg3.l rights of the parties. The 
court is not, however, without power to look at the practical side of the situa­
tion, and take such a hand in the reorganization of the street railway com­
panies as would subserve their interest and the interests of the public. The 
public interest, as I conceive it, looks to speedy $ettlement of the street car 
situation-to a settlement that will embody i.n on e system all the lines to be 
operated, thus insuring universal transfers, modern equipment and the highest 
character of service. A hitch now over the act of 1S65 may leave many of the 
principal streets in the occupation of the old companies. Should other com­
panies be installed in the streets not thus occupied there would be war instead 
of peace; gradual dismemberment instead of unification; makeshifts in equip­
ment instead of the high character of equipment and service desired. Such 
are some of the dangers of a controversy to the city. 

The dangers to the companies are not le ss manifest. Pending final determi­
nation the court would certainly require them greatly to improve their ser­
vice-a requirement that would involve the putting of considerable fresh 
money at the hazard of lawsuit; and if the act of 1865 were ultimately declared 
invalid it might be then too late to get such extensions as their interests 
needed. The situation as an entirety is one of th,1"" that skilled business men 
,1st,ally settle by unacrimonious discussion and concessions. 

But, this, primarily, is the concern of the city on one side and the bond 
holders and shareholders on the other, and unless invited into it, in the belief 
that the court might aid in bringing about a just and prompt settlement, you 
will not intrude. PETER S. GRosscuP. ___ _...,...,. ___ _ 

DECISION AGAINST AN ACCIDENT FAKIR 

A damage suit for $30,000 brought against the Cleveland Electric 
Railway Company by Frank Lieblang, of Cl ,~veland, for malicious 
r,rosecution on the part of the company. was settled in favor of the­
defendant in the Common Pleas Court at Elyria, a few days ago. 
The suit was the outcome of a series of incidents which attracted 
considerable attention in the street railway field in r9or. It was 
reported that Lieblang was a professional tumbler; that he had 
pretended to be hurt in several cities, and that as a resnlt of his 
dexterity in feigning injuries he had been enabled to collect dam­
ages from a number of street railway companies. 

Lieblang appeared in Cleveland and the Cleveland Elect:·ic Rail­
way Company detailed a detective to follow him and watch his 
methods. Either with or without the consent of the company 
( this point was one of the chief controversies in the suit above 
mentioned) the detective, a Mr. Hosman, became an understudy to 
Lieblang, and was instructed to the art of falling from a car and 
feigning injuries which would deceive physicians. Tt is cl:::tirned a 
partnership was effected, and Hosman had "accidents" in New 
York, Cleveland, and Detroit. Tn each case, it is claimed, Lieblang 
was on the car and exhibited the greatest consideration toward th<J 
" unfortunate stranger." He called ambulances and physirians ancr 
then endeavored to effect settlements with the compames. At 
Detroit, the Detroit United Railway settled for $200 and then 
had Lieblang arrested for obtaining money uncler f;l\se pretenses. 
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Hosman appeared as one of the chief witnesses for the plaintiff. 
But for some reason or other the case was permitted t o drag and 
fina lly L ieblang was discharged. 

L ieblang then brought suit against the Cleveland El ectric Rail­
,va v charaina malicious prosecution and con spiracy with th e 
Det~oit C~m;any. He obtained a change of venue to Lorain 
County, claiming he could n ot get a fair tria l in Clevelan r!. After 
hearing the testimony, the Lorain County Court directed the j ury to 
hrina in a verd ict for the company. The chief conten tion o f th e court 
,vas "'that the prosecu tion instituted in D etroi t was not a transaction. 
that would come with in the scope of the authority of eith er the 
attorney or the claim agent of the defendant company, without au­
thority for its institution from the defendant . F urther , it was held 
that no evidence had been brought to show that the compny had 
a uthorized an act of thi s character . As ide from th is point, the 
court expressed the opinion that the matter in D etroit was clearly 
a fake, since by his own testimony Lieblang admitted thi s was the 
third t ime he had seen H osman fall from a car, although h e 
claimed to suppose it was a bona-fide accident. In t hree cities he 
had ''happened" to be on the car from which Hosman fell and had 
seen th is man get up a ft er hi s second fa ll within a dav or two. 
L ieblang also admitted that he received one-half of the Detroi t 
money. In consideration of these points the court said he felt j usti ­
fi ed in in structing the jury to render for the de fendant. 

•• PROGRAMME OF THE MECHANICAL & ELECTRICAL 
ASSOCIATION CONVENTION 

The offici al programme of the convention of the A meric:m Rail­
way M echan ica l & E lectri cal Association at Saratoga Springs n ext 
September has been settled upon and announced by President 
Farmer. The con ven tion will be h eld on Sept. l to 4, and sessions 
wi ll be held both morning and a fternoon of the fir st day. an d in the 
mornings of the p receding days. The fo llowing papers ar e bemg 
prepared : 

"Care and Main ten ance of Car Bodies," by C. F. Baker. super in ­
tendent of motive power and machinery, Boston E levated R a il­
way, B oston. 

" Improvements in Street Car .Motors," by E. W . O lds. rnperin -
1 endent of rolling stock, M ilwaukee E lectric and Light Co., JVI il­
waukee. 

''Th e 'M' Type of Control." by W. 0. M un dy, Mas ter ). fechanic, 
St. Louis Transit Company, St. Louis, Mo. 

"Use and Abuse of Controll ing Mechanism." by D. F. Car ve r, 
ch ief engineer, th e Cleveland E lectric Rai lway Company, Clevelan d. 
O hio. 

"Shop Kinks," by H. H . Adams, superintenden t of shop
0

s, the 
United Railways and Electric Company, Baltimore, Md. 

"Car Shop P ractices," by Alfred Green, master mechanic, 
Rochester R ailway Company, Rochester, N. Y. 

C. C. L ewis. chief en gineer of the Schenectady R ailway Com­
pany, and H erschel A. Benedict, electrical and mechanical engineer 
of the United T raction Company of A lbany, have been appoi nted 
to act on the local committee of the association. 

The association has now seventy-five member s enrolled , counting 
active, honorary, associative and junior, and a success fo l convention 
is assured. 

The associat ion wi ll issue, about A ug. r, a notice concern ing rail ­
road rates. etc., which will be mailed to all members. 

•• 
WALKOVER SEA TS IN EUROPE 

G. D . Peter s & Company, of L on don, have recently added to 
thei r already large business a new depa rtment, that o f seats for 
~team and electri c ca r s. A rrangements have been made by th(: 
firm with the H ale & Kilburn Manufacturing Company, of P hila­
delphia, whereby the latter company will manufa cture the various 
~eat s held un der M essr s. P eters' patent s, while Messr s. P ete r s will 
act as sole selling agen ts for the sea ting manufactured b)' the H ale 
& Kilburn Company. A large showroom, occupyin~- the whole 
Aoor in M essr s. P eters' offices an d work at Moorfi elds. E. C., has 
been devoted to the exhi bition of numerous sampl es. and 1 lw 
department is under the management o f S. Seymour F ollw ell. who 
has a wide acquaintance with the methods of car seating-. both in 
Great Britain and the U nited States. 

As was stated in the issue for M ay 23, M essr s. Peter s have been 
fortunate in int roducing the Hale & K ilburn seating in the new 
elect ric tr ai ns which han been built for the District Railway under 
the supervision of the well -known engineer J. R . Chapman. 

Both the rever sibl e and the " Walkover" types of ca r reat have 
also been adopted by the L ancashire and Yorkshire R ailway for 
their new electric car s, and are under con sideration by many other 
prominent railways and t ram companies in the United K in f! dom. 

A LONG LEGAL BATTLE ENDED 

By a decision o f the Supreme Court , of P ennsylvania, just 
han ded down, the Croydon controversy is settled for good and all 
ti me, a ft er a legal battle which has lasted for more than seven 
yea r s, and cost thousands of dollar s. The Bristol & Neshaminy 
E levat ed Railroad Company may n ow complete its overhead struc­
ture and operate cars over the same, thus closing the only break 
between Philadelphia and N ew York. For more than seven years a 
stage coach has been run, first for a mile and later for a distance of 
2000 ft. between the connecting ends of the Philadelphia, Bristol & 
Trenton Street Railway. The overhead structure is partly placed, 
an d the balance will be in position very shortly, so t hat it will bf' 
possible to run car s from the center of Trenton to the center of 
P hiladelphia, so far as t rack connections are concerned. A break 
of 100 ft. in Morri sville will be closed about the same time, as th <: 
Pennsylvania Company will then be running over its new tracks. 
per mitting the Philadelphia, Bristol & Trenton Company to con ­
nect its tracks with those of the Yardl ey, Morri sville & Trent011 
Company. 

In handing dow n the decision, Justice P otter , o f the Supreme 
Court, holds that Henry L. Gaw, Jr., and the P enn sylvania Rail­
rnad Company have no grounds upon which to base their appeal, 
and as a consequence the appeal is di smissed with the costs upon 
the appellants. The court holds that the B ri stol & N rshaminy 
E levated Railway Company is a perfectly legal corporation under 
the Focht-Emery Act, of June 7, 1901 , and thereore entitled to 
build the road, securing land through the right of eminent domain. 
It is j ust possible that the elevated structure may never be com­
pleted , as it would seem to be the bes t thing for Mr. Gaw and thc:: 
P ennsylvan ia Rai lroad Company if they would agree to a surface 
ra ilroad , and thus obviate the necess ity of an elevated structure 
alongside a country highway, on a level plain, which will serve 
th e purpose stated by Judge Yerkes, in his opinion wh en he 
di ssolved the preliminery in junction, in which he said : 

" There is no r eason why the Legislature o f 1901 may not enjoy 
the honor of a memorial to its genius for fra nchise legislation , 
through the beautiful mechanical contrivance proposed to !w erected 
at Croydon . T here, suspended in mid-air, without an apparent 
purpose . according to the contestant, it will fo rever commemorate 
our commonwea lth at the acme of its greatness, in corpor.lte crea­
t ions. and there upon line of the g reatest of them all, it w ill meet 
the wondering gaze of the countless thousands who speed by be­
tween the great capitals of the W estern world. The ruir.s of thc:: 
templ e upon the Acropolis bear testimony to the learning and re­
fin ement of the Athen ians, and the Column Vendome displays the 
prodigious greatness in the war of Napoleon. Why mav not the 
Neshaminy E levated R ai lway have some such purpose.?" 

The fight between the steam and electr ic railway companies has 
Deen a bitter one. It fir st began in 1895, when the Philadelphia, 
Frankford & Bristol Street Railway r eached the lands of Henry L. 
Gaw, J r ., at Croydon. M r . Gaw secured an injunction, as did also 
the Pennsylvan ia Railroad Company, preventing the electric rail­
way company from completing the break of half a mile between the 
Croydon and Bristol ends of the line, and also prevent ing the oper­
ation of the half-mile of t rack in front of the Negus E state. For a 
time power was secured from the Newtown Street R ailway Com­
pany for the operation of the Bristol end, but an injunction stopped 
that, and for five yea rs a horse car did duty over that 2 miles of 
t rack, while a stage coach tran sferred the passengers over the break. 
Eigh t charter s were secured, the last of which was the Bristol & 
Br idgewater Railroad Company. A right-of-way was condemned 
and the case fought th rough all the courts to a successful finish 
when the Focht-Emery Act was passed, and by this act it becamf 
illegal to run cars from a steam to an electric railroad track, or 
vice ver sa. Wilbur F. Sadler . Jr. , who made a fight in Trenton 
fo r an independen t road the year before, secured control o f the Phil­
adelphia , Bristol & Trenton Street R ailway, which absorbed the 
P hiladelphia, Frankford & Bristol Street Railway, and he secured 
the Br istol & N eshaminy E levated Railway charter. The case 
was fought through the lower court, and Judge Y erkcs finally 
handed down a decision in favo r of the elevated railway, which was 
at once appealed. In the meantime a small engine and generator 
had been in stalled at Bristol , and the old horse cars were aban­
doned. L ater the power house at Croydon was sold to a power 
company, and this company in turn strung wires along the high­
way and furni shed power to the Bristol end of the line. The Negus 
Estate compromised with the company, and all but 2000 ft. of the 
road was put in operation. A $20,000 bond was filed with the 
court covering possible damages to the Gaw property, and part of 
the elevated structure has been constructed, the lower court having 
re fused to allow the appeal a<;:t a s a stay tq th~ buildir.g- of the 
road. 
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MONTREAL STRIKE OVER 

T he strikeof the employees of the Montreal St reet Railway Co:11-
pany was officially declared off T hursday, May 27, and _the men m­
structed to apply at once for reinstatement. The strike was de­
clared on Saturday, May 23, and will go down to record as one of 
the most ill-advised in the history of street railroading. The men 
were instructed to repudiate an agreement entered into a fter the 
strike of last F ebruary, simply that recognition of the _union mi_ght 
be obtained. Needless to say, public opinion was ent irely agamst 
the men. The company in a statement to the public directly_ after 
the strike was declared, pointed out convincingly how the stnke of 
February had converted the men from civil 2nd careful employees 
into ar roo-ant rude and careless servants, and how it was almost 
impossibl; to 'mete out proper punishment. Some thirty-six of the 
men refu sed to go out when the strike was declared, and it was 
with these men that service was resumed .lt once. O n Sunday, 
the second day of the strike, practically the only attempt at violence 
was made. The authorities, however, were equal to the emergency. 
On W ednesday 150 cars were in regular operation, and the strikers 
knew that the strike had been broken. On Thursday the fu ll com­
plement of cars was in operation, and the only thing that r emained 
was for the men to declare the strike off. 

•• 
TOPICS OF THE WEEK 

The comm1ss10n appointed by the Postmaste r-General to test a 
device for mailing letters in moving street cars has made a favor­
able report to Mr. Payn e, recommending the adoption of the sys­
tem. Cars are fitt ed with a slot in the side big enough to admit 
letters and packages. W hile the device is constructed to receive 
letters dropped in to it at st r~et cro ss ings only and when the speed 
of the car has been momenta rily checked for the purpose, the 
commission in its report states that on tr ial "it was found that 
letters could be easily deposited while the cars were running at 
nea rly the maximum speed allowed on city streets." 

A big, stout party who had taken a nip too often hung to the strap 
in the crowded car and swayed and rolled like a balloon. When 
the conductor took his fa re he asked in a t ipsy voice if that car 
passed Sears Building. No, it did not. Presently he inquired 
ao-ain how near it went to Sears Building, an d sti ll again he begged 
t; be let off as near to that edifice as possible. The conductor 
nodded assent, but the passenger would not be pacified. " I say, 
put me off at Sears Building !" " What do you want with that 
building ?" rejoined the irate conductor, jerking the bell. " It 
says up there," pointing to a card above him, " For space in this car 
apply at Sears Building."-Boston H erald. 

A n ambitious boy recently perfected an unusual ar rangement 
with the Cleveland & Southwestern T ract ion Company. He 
formed a paper route among the residents along the entire m~in 
line from Cleveland to W ellington. H e takes the early mormng 
combination passenger and baggage car, and with papers rolled to 
the smallest poss ible diameter , he manages, with an aim evidently 
developed in the baseball field, to deliver papers near the door­
steps of the homes of his patrons. P ortions of the route are very 
thickly settled, and with houses on both sides of the line and three 
kinds of papers to deliver some startling acrobatic performances 
a re sometimes witnessed in the baggage compartment , particularly 
ii the car happens to be somewhat behind t ime. 

The plan to develop suburban tracts by extending trolley lines 
in to them from large cities has worked so well that some pro­
moter s of electri c railway proj ects think it possible to bui ld towns 
with a trolley system fo r a starting poin t. The proj ectors of the 
New Martin sville, Sistervi lle & Melbourne E lectric Railway, of 
which Robert M iller, of Pittsburg, is the chief promoter, propose 
to establish an industrial town at Paden's V alley, 4 miles from 
Si sterville, W. Va. The land taken by the company at Paden's 
Valley includes, it is said, about 200 acres of bottom land, which 
will be, for the mo st part, laid out into lots with ;1 main street paved 
the entire length. The trolley enterprise is largely an adverti sing 
feature fo r the real estate, but it would seem to be rather an 
expensive one. 

Under the title, " In structive Mun icipal Obj ect Lesson," the 
Kansas City Journal compares the management of the Metro poli­
tan Street Railway Company, of that city, under priva te cont rol, 
with the water works, owned and managed by the city. About a 

yea r ago the Metropolitan Company secured from the city certain 
fra nchise extensions in return for which it agreed to make sta ted 
improvements withi~ a limited time. Almost simultaneously wi th 
the granting of the new franchises announcement was made of 
the improvements to be made to the wate r works. The Journal, 
after following the progress of the work on both improvements for 
almost a year , says in part: "The people own the water works, 
and it seems that they should be able to get done with their own 
proper ty whatever they want. Yet, how do the improvem~nts that 
have been effected in the water works compare with the improve­
ments that have been effected in the street car system ? T he street 
ca r company is almost t hrough with its improvement work,_ while 
the city practically has not got star ted. W e_ draw att~nhon to 
the contrast as an example of how badly public ownership works 
in Kansa s City as compared with private ownership under public 
regulation. F rom the water works system the people get poor and 
precarious service, which costs them as much as , or more than 
it would if the system were in private hands ; and instead of de­
riving large sums in taxes from it they are going to have to bon? 
themselves to make needed improvements. From the Metropoli­
tan on the other hand, they get fai rly good service at a price which 
at least is no greater proportionately than their water service cost s 
them directly; they don't have to vote bon ds for the system's im­
provements, and, in addition , the city, the county and the State all 
o-et considerabl e sums of money from it in the fo rm of taxes . 
T his combination of private ownership and management and pub­
lic control of utilities will , we believe, be the system which Ameri­
can municipalities gen erally will find it wisest and most profitable 
to adopt." •• 

PERSONAL MENTION 

M R . M. E. NASH , for several years superintendent of the Mil­
fo rd & Uxbridge Street Railway Company, of Milford, Mass., 
which includes five lines centering in Milford, has been relieved of 
the duties of that office and appointed claim agent of the company. 
General Manager E . W . Goss, it is understood, will personally look 
a fter the superintendent's duties, although no positive announce-
ment has been made. · 

MR. HENRY F. GE NTRY, city passenger agent of the Pacific 
E lectric Railway Company, at Los Angeles, Cal., ha s been appointed 
general passenger agent of the sys tem. The office is newly created 
an d is rendered absolutely necessary by the company's rapidly­
growing interurban business, which can now be handled only by a 
large department, of which Mr. Gentry is the chief. Mr. Hugh F . 
Stewart has been appointed assistant general passenger agent and 
Mr. George B. Kelley city passenger agent. 

MR. THEOD ORE STEBBINS, who has for so lo ng a time 
been associated with the General Electric Company, has decided 
to make a change in his business, and after June 1 will be located 
in Boston, and wi ll be connected with the large interurban rail­
way and other properties controlled by Mr. A. E . Appleyard and 
his associates. Mr. S tebbins, although a young man, has been 

TH E ODORE STEBBI NS 

connected with the General 
Electric Co mpany and its pre­
decessor since 1887, wh en he 
took a prominent part in the 
early elec tric work ca rri ed on 
by the Thomson-H o uston Com ­
pany. H e has recently been th e 
eng ineer of th e committee on 
local com panies of t he General 
E lectric Company, which, it is 
well known, represents that 
company in its extensive inter­
ests as stockholders and bond­
holders in a large number of 
electric lig ht and railway prop­
erti es thro ugh out the country. 
This wo rk has called Mr. Steb­
bins to all parts of the country, 
and has given him a fa mi liarity 
with elect ri c railway and light ­

in g practice, from both its engin eering and fina ncia l sides, which 
is possessed by few men in the country. Previous to hi s connec­
t ion with th e committee on local co mpanies Mr. Stebbins was for 
years in general charge of the co nstructi on wo rk of th e General 
E lectric Co mpany. H e is a native of Iowa. was g raduated in th e 
engineering course at the Massachu set ts Instit ute of T echnology 
in 1886, and has been a member of the Am erican I nstitute of 
Electrical E ngin ee rs sincl' 1888. 
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TABLE OF OPERA TING ST A TISTICS 
Notlce,-These statistics will be carefully revised from month to month, upon information received from the companies direct, or from official sources. 

The table should be used in connection with our Financial Supplement "American Street Railway Investments," which contains tne annual operating 
reports to the ends of the Vll.rious financial years. Similar statistics in regard to roads not reporting are solicited by the editors. • Including taxes. 
t Deficit. a Including taxes, damages, tolls and rents. 

COMPANY Peciod 

1 m., A p,l,. 
AKRON O. 1 '' 

'031 
'0'2' 

Northe'rn Ohio Tr. Co. 4 " 
4 .. 

' '03 
" '02 

1 m., Apl. '03 
ALBANY, N, Y. 1 " " '02 

United Traction Co. -- 4 " " '03 
4 " " '02 

BINGHAMTON, N. Y. I! ~;• 
Binghamton St, Ry, i 10" 

Co,, ____________________ 10" 

AP.I. :i~ 
" '03 
" '02 

1- ,-
61,6561 35,208 26,--149 
49,425 28,5271 20,898 

2:36,753 137,826 98,928 
190,5:i9

1

114,8G2 75,697 

134,5011 97,085 37,4li5 
117,072 81,527 35,545 
505,004 349,954 155,050 
464,409 339,293 125,l16 

17,336

1 

10,179 7,lJ 

1iUri 10;:~n 1N~11 
170,455 94,867 75,588 

2.3,063 
16,995 
86,338 
63.079 

24,645' 
2"1,6031 
97,295 
92,806 

3,385 
3,9(13 

12,589 
12,618 

12,771 
11,94! 
57,75!\ 
32,310 

1 m., Apl. '03 295,332 167,669 12711;63
1 

127,1G8 4g5 
BUFFALO, N. Y. 1 " " '02 250,850 142515 108,336 123,422 tl5,086 

International Tr, Co __ 4 " " '03 1,154,805 ' 662.577 492,227 505,471 t13,244 
4 " " '02 998,919 580,979 , 417,940 497,053 t79,113 

CHICAGO, ILL, 1 m., Apl. '03 
Chicago & Milwaukee 1 " " '02 

Elec. Ry, Co, _________ 4 " " '03 
4 l~ U '02 

CINCIXNATI, O. 1 m., Mar, '03 
Cincinnati, Newport 1 " " '02 

& Covington Light & 3 :: :: :o
02
~ 

Traction Co ________ 3 .• 

CLEVELAND, 0, 1 m., Apl. '03 
Cleveland & South- 1 " " '02 

western Traction ___ 4 " " '03 
4 u u 'tl"2 

Cleveland, Painesville ! ~;· Al?.'· :gg 
& Eastern ____________ 14 " " '03 

4 u u '02 

Enste1·11 Ohio Trac- 3 m., Mar. '03 
tion & Light _________ 3 .. .. ,02 1 

15,161 
~3,057 
51,196 
44,749 

94,830 a56,296 
86,238 a49,9 17 

275,305 a165,471.i 
250,447 al48,>HO 

33,53fi 
21,065 

117,266 
78,14() 

14,900 
13,312 
52,!13RI 
47,175 

38,668 
32,810 

I 

20,201 
12,681 
75,899 
50,512 

9,100 
7,550 

33,904 
28,634 

27,389 
22,610 

DETROIT, MICH, ! ~;• Apl. 'U3 336,048 *205,019 
" '02 2!14,501 *171 7'94 Detroit United Ry ____ 4 " 

4 .. .. '031 1,273,544 * i73,388 
" '0'2 1,150,513 *670,149 

l>ULUTH, MINN, ! ~;• AI{\· :g~I 
Duluth-Superior Tr_ •- 4 " " '031 

4 u " '02 
I 

51,177 
41,174 

]82,989 
152,435 

30,983 
·~1.105 

115,4:.l5 
89,991 

8,918 
7,128 

26,248 
21,114 

38,534 
36,321 

109,8281 
101,636 

ta,335 
8,384 

41,367 
27,6d7 

5,800 
5,762 

l!l.035 
18,541 

11.-irn 
10,200 

rn_ 1,029

1 

122,707 
501l,lf6 
480,3641 

22,608 
21,141 
66,848 
62.820 

82 oou 
77:518 

321\748 
:304,621 

20,6!13 . 10,225 
lfl,069 9,604 
67,564 40, 76!1 
62,414 38,443 

15,926 
15,180 
42,H80 
38,81G 

t5,083 

49,0211 
45,189 

173,408 
175,743 

10,468 
9,46!\ 

26,795 , 
24,001 

COMPANY 

LONDON, ONT. 1 m. 
London St, Ry Co _____ 1 " 

11 .. 
11 .. 

Period 

A pl. '03 
" '0'2 

:: :g~I 
I I 

11,818 
9,942 

46,201 
39,JSE 

7,928 
6,395 

31,802 
26,723 

3,e9o 
3,M7 

14,399 
12,465 

2,155 
2 335 
8:510 
8,896 

1,735 
1,212 
5,889 
3,569 

MILWAUKEE, WiS. lm Apl '031 
Milwaukee El. Ry. & i ;,• ,; '02 239,967 121,0051 118,962 70,711 48.~51 

Lt. Co, ________________ 4 " " '031 20G,047 99,154 106,893 64,108 42 785 
li,iO, 706 491,873 449,3:14 280,611 168:723 
833,547 401,2761 432,271 257,901 174,370 4 ,, " '02 

I 

MINNEAPOLIS,MINN, 1 m., Ar,! '03 317,178 
Twin City R, T. Co ____ 1 " '. '02 263,243 

4 " " '03 1,231,174 
4 " " '02 1,059,565 

I 
151,970

1 

131,388 
594_:~99 
512,040 

165,208 78,400 86,808 
131,855 76,017 55,838 
636,875 313,600 323,275 
547,525 304,067 243,458 

MONTREAL, CAN. 1 m., Apl. '03 172,086 107,876 64,210 19,717 44,493 
Montreal St. Ry. Co, __ 1 " " '02 154,390 83,850 70,540 15,848 54,692 

7 " " ' t:3 1,189,577 75!1,932 429,646 119,856 309,7!!0 
7 " " •o~ 1,0,9,110 679,457 399,652 106,:.:34 2na,41 8 

3 m., Mar. '03 3,340,161 1,464,121:l 1,876,033 743,572 1,132,461 
N1~\V YORK. ;3 " " '02 3,000,178 1,400,378 1,599,795 658,335 941,460 

Manhattan Hy. Co ____ 9 '· " '03 9,198,2214,'.58,7045,084,51712,136 295 2,898,2'-!"..! 
t9 " " '02 8,323,174 4,11 7,47IJ 4,205,695 ;i,043,821 2,161,874 

I 

OAKLAND, CAL. 
Oakl_ancl_Transit Con-11 ~;• Feb. '03 

solulat1on Co ________ 1 " '02 

OLEAN, N_ Y. 1 m., Apl. '03 
Olean St. Ry. Co ______ 1 " " '021 

4 " •• '08-
-1 u u '0:1 

I 

76,412 
63,3741 

44,097 
44,07 

3,204 
2,314 

31,785 
23,925 

P~\1~i~ ~~!~~~~-~-~ ~ "!;• 
PEEKSKILL, N. Y. I 

2'..l,8138 * 15,750 
79,434 * 49,567 

I 

PHILADELPHIA, PA. 11 m., Apl. ' ().'I 95,285 
Americ~n Railwavs, __ 2 " " '02 79,611 

- 10 " " '03 1,0l/4,467 
10" " '02 1 810,655 

PUEBLO, COL. 
Pueblo & Suburbanll m., A?,l. ;0

0
8
3 

:39 2'2:3 
Traction & Lt. Co ___ 

1

12," 1.51:51-!7 

ROCHESTER, N. Y. 1 m., Ap.J. '03 

32,315 
l!J,302 

3,066 
2.118 

28,111 
22,242 

7,138 
29,867 

1,!152 
1,146 

16,095 
13,488 

6,250 
18,750 

48,693 25,448 

l,1 14 
972 

12,016 
8,754 

888 
11,117 

20,191 
19 000 
80,383 
72,539 

13,104 8,383 
10,641 8,333 

4,7,1 I 

2,308 I 

15,679 I 

11,5()4 

Rochester Ry __________ 1 " " 'Oi 
97,582 48,889 
86,2151 47,023 39,192 24,729 

23,245 
14,462 

The Cincinnatl,Dayton 1 ,,·• .. ' ,09 
HAMILTON, 0, 11 m Mar '03 

& 'l'oledo Trac. Co. __ 10 .. " ,03 1 

ITHACA,_ N, Y. 3 m., J\far. '031 
Ithaca St. Ry. Co ______ 3 .. ·• '02 

49,012 :; 33,333 
44,!127 33,&!3 

22,0571 
18,736 
83,294 
70,247 , 

13,421 
11,943 
53,898 
41,033 

I 

8,636 
6,793 

29,396 
29,215 

37,851 23,243 14,608 
33,540 18,285 15,255 

404,052 224,585 179,467 

23,592 
23,028 

13,966 
20,45! 

I 
15,9671 
16,635 

161,640 

5,518 
5,735 

t 1,359 
t 1,380 
17,827 

4,109 
t 3,158 

1 m., Apl. '03 
SYRACUSE, N. Y. 1 " " '02 

Syracuse R. T. Co ___ _ 9 " " '03 
9 .,. u '02 

TOLEDO, O. } ~., A f.l. :g~ 
Toledo Rys. & Lt. Co._ 4 " " '03 

4 " " '02 

YOUNGSTOWN, O. 1 m., 
Youngstown - Sharon 3 " 

Ry. & Lt. Co ____ .--·-- 12" 

Apl. '03 
Mar.'03 

.. '021 

62,6121 35,646 
56,008 31,349 

621,049 345,622 
574,652 316,908 

I 

I 

26,966 ' 
24,659 

275,428 
257,744 

19,238 
19,025 

190,463 
190,196 

127,563 a69,710 57,853 40,360 
106,358 a64,536 41,822 3?,833 
495,217 a258,674 236,544 160,()99 
43!,596 a227,978 20.3,61 8 151,828 

109,089 
86,7!4 

I 
89,265 
71 905 

19,824 
14,809 

41,766 25,071 16,695 
120,164 * 77.423 42,740 
441,986 *244,9i'2 200,014 

I 

7,729 
5,634 

84,965 
67,548 

17.4~3 
3,989 

76,445 
52,291 

I. 




