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Oreat Variations In Trolley Wheel Wear 
There is at present good opportunity for a profitable compari son 

of trolley wheel wear on high-speed interurban roads operating 
heavy cars, as such a comparison might result in a great increase 
in the mileage obtainable from trolley wheels in this service. 'vVe 
have previously remarked on the excessive wear on the t rolley 
wheel on heavy high-speed cars. Inquiry among managers of inter­
urban road s lead s us to believe th at th ere is much greater varia­
tion in the mileage heing obtained from trolley wheels in th is 
service than there should be. The average life of trolley wheels on 
the heaviest and highest speed cars varies on different roads from 
an average life of 500 to an average life of 500 tl°es>.lnd more. 
There is evidently room for improvement on s e ~ ds, w~ ch can 
get us~ful pointers from others that have ha better succes-?'-with 

their wheels. The experience of practical m~ -} ho q~ e giveu;his 
subject careful thought, would afford food f • ~ flect ~ n, espeqally 
for managers of new interurban lines. f'I'~ ~... 

1 

NI " , 
" Cure for Black Smoke-Electricity " ~ ( "" - . The management of the L ong I sland Rail !il Comnany find s 
the requirem ents of th e Board of H ealth for ~s C~ nty very 
exacting, and President Baldwin has declared tH ({"o comply with 

' the regulations relating to the smoke nuisance wo ' m ean to st9'P 
/ 

the operation o f locomotives within th e city limits. ~ e.,.. com-
pany has tri ed ev ery known smoke con sumer, he says, and has 
spent large sums in experiments, yet it is unable to brin g about a 
sati sfactory condition where st eam locomotives are used. The 
road between Brooklyn and Long I sland City and J amaica will 
so on he operated hy el ectricity, and it is probable that extensions 
will be made so as to include th e entire system, as the managem ent 
has reached th e conclusion that the only sure cure for black sm oke 
is electricity; in other word s, the nui sance complained of can only 
he abated by eliminating th e steam locomotives and suq stitutin g 
an electric system. Other steam railway systems operatin g sub­

urban lin es would do well to consider seriou sly the example set 
by this company and adopt a similar policy. 

Real Rapid Transit 
The Rapid Transit Commission has at last shown appreci ation of 

the importance and magnitude of the problem of providin g a real 
rapid transit system for Greater New York, and has in structed its 
engineer to prepare plans that will make adequate provision not 
or.ly for temporary relief, but for futur e development on a scale 
worthy of the city. Tl1e general outline of the project, as fornrn ­
lated by Chairman Orr in his. letter of in structions to Mr. Parson s, 
is printed elsewhere in this issue, and it is unnecessary to go into 
detail s here. We heartily approve of the determination of the 
commission to establish "a general and far-reaching system of 
rapid tran sit covering the whole city of New York in all its five 
boroughs." The work upon which the board is now engaged will 
bP completed as soon as possible, and it is hoped that these 
measures will give temporary relief to a part of the city at least, but 
the subway now building, while it is destined to form an im­
portant part of the general plan, has always been recognized as 
a half-way measure by those familiar with the requirements of the 
city, and the extensions that have been proposed up to the present 
time were likewise inadequate, Loth in scope and direction. The 
decision reached at the meeting last week is the fir st step that has 
yet been taken in the direction of securing general and permanent 
relief, and thi s action was made poss ible only by the assurance that 
private capital would he forthcoming to put into execution the 
plan s for such a comprehensive system. The significance of Mr. 
Belmont's offer to undertake the fin ancing of thi s great public 
improvement will he appreciated by those who have g iven thi s 
feature of the problem careful attention. T he city it se lf is pre­
cluded from undertaking th e buildin g and operation of adequate 
tran sportation facilitie s hy the deht limit, and thi s has doubtless 
influenced the commission heretofore in confining its plans to 
such improvement s as were absolutely necessary, and well within 
the scope of smaller operators. Now, however, that these restric-
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tions are removed, the commission has promptly responded to the 
sentiment which has urged the earliest possible building of East 
Side lines and additional tunnels to Brooklyn , to bring that bor-
01io-h into more intimate connection with the centre of the city 
th:n could be done by any device of expensive new termin als or 

new bridges. In stead of stopping with makeshift s a complete sys­
tem is to be built and every part of the ci ty may be assu red of con­
sideration for it s n eeds. This mean s a system of interborough 
cc,mmunication which will en able the residents of Richmond , 

Brooklyn, Queen s and the Bronx to go to any part of Manhattan 
in speed and comfort, and without change. The action of the 
Rapid T ran sit Commission at its meeting la st week wiU go farther 

toward unifying the several boroughs of Greater New York than 

all the legislation that has been enacted upon that subj ect. 

Our Friend the Automobile 
In the palmy days of the bicycl e trade there were prophets o f 

evil who wrote down in the mo st lurid new spaper E n glish a 

g loomy fo recast of the fa te that sh ould come to all street r ailways 

that did not at once descend to the avenues of 3-cent fa res. They 
wrote of th e clays wh en streets would be transformed into bicycle 

paths, and walk in g woulrl become a lo st art save in m ountainous 
countries, a nd fear fell upon more than on e street railway m an­
age r. Indeed for a bri ef season o r two the wheel made material 
inroads upon th e gro ss r t_ ceipts of not a few electric lin es, and it 

really looked as if trouble were brewing. But th e clays h ave com e 

and gone and so has, fur the m ost part , the bicycle as a common 
m eans of progression. And now the spectre of the automobile 

loo m s abov e the hozizon, but we doubt much whether it disturbs 
the dreams o f a ny sa11 e electric railway man. The goggle-eyed 

obj ect in a leath ero id overcoat is not, as a rule, drawn fro m the 
ranks o f street railway pc: trons. If anything h e wi ll heip traffic by 

r endering peclestriani sm what the accident insurance com­
panies would r eckon an extra hazardous ri sk. With automo­

biles at their present o r any plausibl e future price they will not be 

a favorite with the workingman. But how about auto mobil e 
o mnibus lines and the ma gnificen t possibilities that the indu s­

trious pro m oter puts up for th em? Are our t roll ey lines to run 
e mpty cars while the publi c autom obiles spin merrily by, bearing 

fu ll loads o f scoffi ng citizens? \Ve have not yet reckoned up the 

li st of the defunct, but the dead and m oribund public automobile 

compani es are sufficient to fi ll a sizeable private g raveya rd. T h e 
condit ions of public service seem to be unhealth y fo r them, and 
while they are not yet fai rly out of the experim ental stage we have 

no definit e assurance that th ey ever will be. So we do not feel 
that electric railway building need stop on their account just yet, 
nor that th e big traction companies will h ave to pass any divi ­

dends for lack of patronage. If public automobi le 'buse can sup­
press the metropolitan cabman th ey wi ll do a noble service, but 

they wi ll h av e to cut down their repair bill s befor e they can tackle 

the street railway. 

Anthracite Coal Situation 
Manage rs of street railway properties are vitally interested in 

the miners' strike, as a prolonged struggle would not only exhaust 

the present supply of anthracite coal, but would soon seriously tax 
the capaci ty of the bituminous mines. T he present controversy has 

created an anomalous condition which may be briefly stated as 

follows : 
Organ ized labor brought about the strike of the anthracite coal 

miners, and thi s r esulted in a scarcity of hard coal, making it 

necessary for many power plants to burn soft coal under thei r 

boi lers, temporarily at least. 
Organized labor then turned to the health board and demanded 

that the laws pertaining to the smoke nuisance be strictly enforced, 
which mean s, in effect, that the burn ing of soft coal shall be pro­

hibited. 
Now, w e have no fau lt to find with the dissatisfied miners who 

quit work. They were acting well within their rights, and as 

long as they were not satisfied with their condition they were at 

l;berty to leave singly or in a body, and as long as they conduct 
themselves in an orderly and law-abiding manner they will be 
entitl ed to the r espect of the community. But, when, through their 
allies, they seek to use the court s to further their ends by demand­
ing the enforcement o f laws which they have made inoperative, 

they turn their movement into a burlesque and make themselves 

ridiculous in the eyes of all men. 
We do not believe that they will get much sympathy in their cnt­

sc1 de against the "smoke nnisance," but, assuming such a condition 

r,ossible, what would be the r esult? Every power plant in New 
York would be forced to shut down, shops of all kinds would be 
closed, and the transportati on companies would have to suspend 

operation s. This condition would be duplicated in every city of 

the country where anthracite coal is burned in power plants. Who 
would be the real sufferer s through such a policy? Undoubtedly 
th e wage-earners, the men responsible for this condition. Of course 

capital would suffer, too ; there would be heavy losses, some fail­
ur es and many sacrifices, but the chief suffering would be among 
the laboring men, and they would find little consolation in knowing 
that their employer s had sustained heavy losses. Such a policy 

could n ot succeed; the m eans would react and defeat the end 
sought; th e methods would mak e enemies and cripple friend,, and 
create conditions that would become intolerable. And when it :s 
reflected that the individuals and corporations against whom the 
present movement is supposed to be direct ed would be the least 
affected, th e injustice of the whole scheme is manifest. We look 
fo r an early se ttl em ent of the controversy, and we hope that it 

will be sati sfactory to all co ncerned. 
Ten or a dozen years ago a miners' strike would be a matter of 

perfect indifference to the street r ailway interests, but the times 
have changed, and t o-day it is a vital question with every road in 

the country. 

Texas Oil Boomers 
Press r eports have been assiduously circulated during the last 

few weeks, and have found thei r way into the columns of financial 
journals, announcin g that crude oil had been adopted by certain 

street railway companies for fuel, and that h ereafter it would be 
burned under the boilers in many large plants. One of these an­
nouncements came from St. Paul, under date of May 8, and was 
publi sh ed in the leading newspapers throughout th e country. It 

intimated that experiments had been undertaken by the Twin City 
Rapid Transit Company because of the trouble that company had 
had with the Health Department on account of the smoke nui­
sanc e.. The report announced that "the company is now equipping 

its six boilers at th e Hill Street power house with fuel-oil burning 
grates." In order to give thi s statement an air of authority the 
details of the arrangement alleged to have been adopted were very 

fully explained , and it was asserted that "crude oil will be used 
fo r fuel by the railway company in every one of its power houses. 

There will be no smoke, and the use o f st okers will be dispensed 
with. The St. Paul Gas Lighting Company, which also uses a part 
of this stat ion, will equip it s bo ilers with the same appliances." 

A n effort to verify thi s report and gain additional information 
led to the di sclosure that the statements contained in the press 

dispatches were entirely unwarranted by the facts, and that like 

most of the statements emanating from the oil boomers'. press 
bureau they were intended r eally to create a false impression 
among investors regarding the present market for this prod_uct, 
and mislead a gullible public into buying stocks in oil companies. 
The facts briefly stated by General Manager Willard J. Hield, 
of the Twin City Rapid Transit Company, are as follows: 

Some of the Texas oil people have shipped in and we have agreed to burn 
two cars of fu el oil. The company is experimenting with it, but has reached 
no definite conclusion. 

There is no probability that we would use oil regula,·ly unless freight rates 
were changed materially, and we have no· particular interest in the consump­
tion of this except as a matter of accommodation to th~ agent who shipped in 
without consulting with us and who is anxious to get the stuff off his hands. 

Of course such methods are reprehensible, and stamp the enter­
prise employing them as unworthy of public confidence. The time 

may come when power station managers will adopt crude oil for 
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fu el, but conditions will have t o be cha nged mate rially and the 

rela tive cost of o il and coal wi ll hav e to be reversed. Progress 
toward this end will no t be made by the circulation of such fal se 
reports as those alluded to in thi s article. Th ey will rea lly do 
much harm, as th ey will create suspicion in the minds of those 

who might beco me interested in the subj ect if the work was con­
ducted along legitimate lines. 

Combination Power Stations 
In the archaic period of electric railroading, ten or a dozen years 

ago, it was not uncommon practice for small railways to buy power 
of neighboring lighting stations, either directly as electric power, or 
by attaching their dynamos to the lighting company's shaftin g. 

Some -such contracts based on the car mil e reckoning are in force 
eYen at the present time, although most of them have expired or 
have been cast out with an accompaniment of blue lights and a 
smell of brimstone. vVhat little renting is now done is mostly 
from hydrauli c tran smission plants. It has seemed in other cases 
to lead to vexation of spirit. But still there is something to be said 
for combination station s since it is a we ll-established fact that small 

s tation s can be operated only at a rather high cost. However, it 
seems to us as though the earlier practice was generally open to 
the objection of compellin g the tail to wag the clog. Why should 
not small electric railways oftener turn an honest penny by supply­
ing lights and power along their lines? Many a road is o perating 
a small and inefficient sta tion for railway se rvice only when there is 
a fair field for lighting and power ser vice scatt ered a ll a long the 

line. The s team plant is there, and sadly underloaded most o f 
the time; the main pol e line is there and far from being over­
burdened with wi res, and the market is stead ily growing, for pop­

ulation follows the troll ey. If perm ission can be obt ained from the 
kcal authorities it ought to be poss ible to improve the load of th e 
station and pick up remunerative busin ess to a con siderabl~ amount 
yearly at a very moderate outlay. Many a small road would be 

glad to pick up a few thousand dollars a year additiona l income, 
and many a community would be glad enough to get electric light 

and power. 
It is obviously not a procedure desirable for all roads in all 

places, but there are many in stances in which it could be done to 
advantage. Not all roads a re destined to become g reat trunk lines, 
what ever their promoter s may hope fo r them, and many a station 

has steam capacity that could thus be put to good and profitable 
use. Of course our worthy contemporaries, the underwrit ers, 
would get up on their hind legs and bray with <'li strcss at the 
m ere sugges tion, that at some future time in so me undetermined 
spot a power moto r might be run from a railway circuit. But it 
is 110t at all n ecessary t o put electric motors on the flo or and pile 

shavings around them. To work an occasional machine off a 

rai lway circuit is certain ly no more troubl esome from the stand­
point of safe in sta lla tion than to operate the high-voltage con stant­
current syst ems which are used to a considerabl e ex tent abroad. 
It is easy enough to build a fireproof dog kennel for a motor, and 
to run a few fee t of shaftin g to get at the work, eve n if no bett er 
means were available, and in these days of polyphase di stribution , 

motor -service n eed no t be from the ra ilway feeders at a ll unless 

convenience r endered it desirable. Even ten or a dozen motors of 
moderate size would make a perceptibl e addition to the net in­
come of a small road, and in a small community the motor peak 
is li kely to be passed before the rai lway peak is at its highest, so 

that the ex tra load would come at a time when it could readi ly be 
handl ed. As to lightin g, of course specia l circui,ts would have 
to be run fo r most of the work, but some useful public lighting 

could be effectively done by groups of enclosed a rcs or similar 
grouping of incandescents. Now and then work o f thi s kind is 
done, but the small s ta tion seldom takes up the matter seriously. 
A given amount of energy brings a fa r higher net price when used 
for lightin g than when applied to any other purpose. Obviously 
few small d ectric rail way station s could t ake on an a ll -night se rvice 
without incon venience, a lthough in the cases where a small com-

bination station would be most useful, a ll -night serv ice is less im­
portant than elsewhere. At a ll event s there seems to be a good 
chance for an occasion al combination station, particular ly in scat­
tered communities, and we should be glad to hear of results from 
any places where the experiment is being tried. 

Short-Sighted Policy 
Th e att itude of railroad managers generally upon th e question 

of substitutin g electricity upon their suburban lin es fo r the present 
st eam loco motives is re fl ected in the statement o f a prominent 
offic ial r ece ntly that " the chief obstacl e in the way of such a plan 
is th e fear that if th e idea were carri ed out th e next thing would 
be a r educti on of fare s, by o rder of th e Legisla tu re." This ex­

planation is unworthy any man who is co mpetent to direct a large 
corpo ration , yet it has often been advanced, a nd is undoubtedly 
the only reason for th e delay in the electri cal equipment of m any 
lines that a re n ow operated by steam . It is surpri sin g tha t the 
managers o f these lines do not see what is patent to every on e 
else. Their lack of progressiveness furni sh es o pportuniti es for 

others t o establish lines confo rming with m odern ideas. Th e de­

mand for cheap transport ation and better accommodations canno t 
be satisfied by such a policy as indicated by th e steam railroad 
manage rs already quo ted. Comp etition is in evitable und er such 
conditions, a nd considerable financial loss must be sustained by 
the est abli shed road in retai ning its supremacy when it is fo rtunate 
enough to do so. But in the end th e demands of th e public must 

be met, and n o matter how long th e delay or how g rud g ingly given 

the improvement s are bound to come. Under th e circumstances, 
therefore, it would be wi se for the steam railroad m anage r whose 

views hav e been presented, and for a ll others simi la rly situated t o 
recon sider their determinatio n and adopt effective measures for 
grantin g th e improve ments sought before th ey are confront ed 
with rival lines, which are b etter equi pp ed for th e se rvice, and will 
therefore appeal more forcibly to the public for patronage. 

London Omnibus Trust 
Warned by the success of the Americans who have invaded th e 

the London traction fi eld and those who have engaged in oth er 
electrical enterpri ses, we are told that th e L ond o n o mnibu s com ­
panies, three in number , have combined in order to present a soli d 

fro nt again st a ll possible riv als and to forestall the possibility of 
Yankee competition. The omnibus business has been an ex­
tremely profitable on e in London, and th e present owner s are 
loath to release their g rip upon it, n o r wi ll th ey consent t o the 
introduction o f much-needed improvements. All omnibus lines, 
where animals are depended upon for propulsion , are an abomin­
ation to-day, but those of London surpass anythin g offe red on th e 

cont inent of E urope. Everywh ere Americans co mplain tha t the 

'bus servi ce is slow and tedious, but that o f L ondon is pro­
nounced beyond endura nce by those who have en joyed the ad­
vantages of modern electric railways. Horses are continu ed in 
service on these lines long after th ey have passed the age when 
th ey sh ould be entitl ed to retirement , and consequently the 'buses, 
which a re them selves ra mshackle vehicl es as a rul e, lumber along 
thro ugh the crowded thoroughfares, makm g very s low prog ress; 

in fact, it is n ot diffi cult t o out step one of th t·m und er o rdinary 
conditions, fo r while the pedestrian goes st eadily on th e 'bus stops 
fr equently to ~llow passengers to alig ht or enter. A n hour and 
fo rty-fiv e minutes is co nsidered to lerably good tim e for covering 
fo ur mil es. This fact o f it self woul d seem t o prec lud e th l' pos­
sibility of any se rious co mpetition being o ffered hy the "trust" to 
the electri c railways which arc now bein g built as a result of th e 

infusion of American capital and Am erican engi neerin g int o the 
E ngli sh metropo lis. \ \Tith the ope nin g of the electric syst em s on 
th e underg round railways a nd th e equipm ent o f th e trolley lin es 

it would seem that there would be very little excuse for a con­
ti nuan ce of th ese antiquated vehicl es. We believ e that th ey a re 
too much even for Eng li sh conscrvali sm, and that they wi ll now 

be relegated to ob5curity. 



STREET RAILWAY jouRNAL. [\roL. xix. No. 2t. 

Improvements on Atlantic Avenue, Brooklyn 

The Long Island Railroad Company, which, for a number of 
y ears, has had its tracks in the middle of A tlantic Avenue, Brook­
lyn, is about to make great improvements in that part o f the road 
which enters the city. Within two years the monopolizing of the 
street wi ll be a thing of the past, and inst ead trains on the Long 
I sland R ailroad will reach what is now the terminal station at 
Flatbush Avenue by means of a seri es of viaducts and tunnels. 

The Board for the Atlantic A venue Improvement commenced 
r eo r g ani zing the traffic conditions on Atlantic Avenue the first 
pa rt of las t D ecember, and the present condition of the work is 
shown in the accompanying engravings , which arc m ade from 
phot ographs taken in the vicinity o f B edford -Avenue. The gen­
eral plan of the Board has been to foll ow in par t the requirements 

of rolling stock will be, but it is probable that before many years 
the power for this section of the railroad will be obtained fro~ a 
lar ge central generating statio n, whose location is to be decided 
upo n, and that trains will be run, consisting of motor cars and 
trailers, operated by the third-ra il system. Before the main power 
station is built it is possible that temporary stations may be con­
structed to supply immediate needs of the road. 

The tunnel will be r ectangular in cross section, and will in all 
parts be constructed by excavatio n from the surface. The roof 
will consist of transverse I-beams, with arches between, and will 
be but a few feet below the surface of the street. The floor of the 
tunnel is fo rmed of concrete and slopes toward the center, making 
a shallow trough. The thickness of the concrete at the middle is 
about a foo t , and it increases in thickness as it approaches the 
sides. The side walls are of masonry and contain conduits for the 
insulation of the electric feed ers. There are thirty-two ducts on 

EXCAVATING THF ATLANTIC AVENUE TUNNEL FOR LONG ISLAND RAILROAD 

of the contour of thi s part of the city, tunneling through the hills 
and building elevated structures on the depressed portions. This 
m ethod is, of course, less expensive than if a deep tunnel had been 
constructed over the entire route. From the Flatbush Avenue st a­
tion to B edfo rd Av enue the road pass es through a double-track 
tunnel, em er ging at Bedfo rd Avenue , and by m eans of a gradual 
incline o f m asonry r eaching a viaduct which co ntinues until Ralph 
A venue, wher e the tracks are again placed underground. This 
second tunnel e~nds to Stone Avenue. From Stone Avenue to 
A tkins A venue the road will con sist of a four-track viaduct, ari°d 
beyo nd A tkins A venue it will run o n the surface. It is expected 
that fre ig ht train s will u se the viaduct as far as Stone Avenue. 

In authori zin g th e board to make these improvements it was 
expressly stipulated that some other power than steam should be 
used fo r propelling the trains. By th e time the improvements a re 
completed , ther efore, it will be compulsory on the part of the 
Lon g I sland Railroad to ·operate its cars by such motiv e power, 
whi ch , of course, will be electricity. At present nothing has been 
definit ely decided a s t o what the distribution system or the type 

each side, and manholes for the introduction of the cables will be 
placed a t regular interval5. These m a nholes will be of the ordi­
nary double-cover type used for electric co nduit work. The tunnel 
will be ventilated by gratings, 3½ ft. x 4½ ft. in size, placed at 
intervals of 30 ft. Directly under these gratings is a platform, 
which serves as a trap to prevent any drainage from the surface 
entering the tunnel. The a ir passes around this trap freely. The 
track will be laid on gravel ballast, placed directly upon the con­
crete floor of the tunnel. 

In general the eleva ted ~tructure is to be made ol heavy plate 
g irders with tracks above. Wooden ties are fastened directly to 
the tops of these girders and rails attached to the ties by spikes. 
In portions of the work, especially n ear the end, where the ele­
vated structure approaches the inclines and there is lack of suf­
fici ent head room, trough construction is used, the longitudinal 
girders being here abov e the tracks. In this part of the work the 
ti es will be imbedded in asphaltic cement on the floor of the 
trough. The structure will be supported upon posts made of 
I-beams and channel irons placed upon concrete foundations. The 
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cha nn el iron s are ri veted to th e flan ge s of tlh· I -beam s with the 
co nvex sid es out, so that th e general o utline o f the column' s cro ss 
sec ti on is square. Cast -iron caps will he pl aced around th e bases 
(If thl' column s. A ll th e work 0 11 the viaduct wil l be ext ra strong, 
pro\'idin g for t he h eavies t traffi c that is ever likely to occ ur in 
this di strict. 

At th e t erminal station at At lantic and Flatbush Aven ues there 
will be a ba sement in which ingres~ and eg ress may he had to and 
from the tr a in s. The tu nn el for the prl' , en t wi ll qop at thi s point, 
l,ut future development s of th e rap id transit situation in New York 

STRUCTURE AT END OF CABLEWAY 

wil l probably consist in building an ext ension under the East 
River to Manhattan. The jurisclicticn o f the Board fo r the At lant ic 
Improvement, however , ceases at Flatbush A vem1e, and from there 
on th e problem must be handl ed by the Rapic: Transit Commi s­
sion . At pre sent all th e indica tions are that befo re many 
years there will be a tunnel from the Batt ery, which will have its 
termination at the Flatbush Avenue stati on, joinin g at thi s point 
t he tunnel now under constructi on. At prese nt th e L on g I sland 
tra ins use th e elevated track s o f the Brooklyn Rapid Transit 
Company, which leav e th e Fifth Avenue branch a t At lant ic 
Avenue, and after a few blocks des cend by g rade to th e surface. 
When the tunnel is completed this g rade will be ex tended so that 
the tracks will go below th e surface a nd ent er th e tunn el. The 
work of construction is in charge of 'vV. i\I. 1feserole, gen eral 
superintendent o f th e Board for th e At lanti c AY• nu e Im provem ent. 

------♦-----
Interurban Line for Western New York 

Plans are being prepared for an electric railway li ne betwee n 
Buffalo and Roch este r , and it is now beli eve d t hat thi s lo11 g­
ch eri sh ed project is in fair way of accomplishm en t. The Buffalo 
& D epew Railw ay ha s fil ed an exten sion with th e Secretary of 
State and local boards from D epew to R ochester, pas sing th ro ugh 
the villa ges of Lancaster, Loo neyville, Critt encl en, Corfu, W est 
Batavia, Batavia, Sta ffo rd. Leroy, Caleclonia , Mumford, Ga rbutt , 
Scottsville, Brookdale and Maplewood to R och es ter. This will 
bring it into direc t competiti on with the New York Central sys­
tem, as th e proposed lin e will parall el th e old '" Buffalo Road," 
between Buffalo and Batavia. East of th e lat ter point , however, 
it will follow th e lin e to Syracu se as fa r as th e \iV es t ern New York 
& Pennsylvania Railroad Jun cti on, a nd th ence pro cee d nnrthward 
to Roch es ter. 

Th e Buffalo & D epew Company now co nt rol s and operat es the 
lin e runnin g from th e end of th e Genesee St ree t line o f th e Int er­
national Tracti on Co mpany, of Buffalo, to D epew. It is a cloubl e­
track. ston e-balla sted roadwa y, built for high speed. Th e ex ten­
sion to Roches ter wi ll also be built for hi gh speed. The surveys 
fo r the road are now bein g made, und er the direc tion of George 
A. Ri cker, eng inee r in charge. The legal matt er s in co nn ect ion 
wi th the establi shm ent of thi s line are looked a ft er hy Herbert P 
Bi s;;e ]l. nf Buffalo, ,i nd the preparatio ns for co ns truction of th e 
line hy John T. Mooney, snperi nt endent of th e Buffa!() & D epew 
Ra ilway. Tt is ann ounced th at the plan s anrl matt ers perta inin g 
to th l' right of way will be clo sed up ve ry shortly so as to allow 
thl' work of construct ion to he pushed durin g thi s summ er. 

Th e r () ute se lec ted fo r thi s road is through one o f th e m ost 
popnlnus sections between Buffalo and R ocheste r. It is one of 

th e mo st a ttractive portions uf vVestl' rn New York. and the 
summ er trave l alon e should pro ve pro fitable. The Buffalo & 
D epew R ail way is contro ll ed by The I nve~ trn ent Company, of 
Philadelphi a, whose office is in th e North American Buildi11 g, 
}'hiladelphia . D. A. H egar ty ha s per sunal charge of thi s wurk . 

----♦-----
Varnishing Cars Yearly 

H. M. S loan, the gen eral manage r of the Calumet Elect r ic 
Street Radway Co mpany of Chicago, has be en m aking a com­
parative st udy of meth o cl s of takin g ca re uf ca r bodi es, with par­
ti cular refe rence to paintin g and varnishi ng, and he ha,, arrivecl at 
the conclusion that it is much Lett er and more economical to put 
a coat of va rni sh on a car every yea r than do nothin g to it for 
several years in the expec tation of r epainting it entir ely a t th e 
end of several year s. Cars ope rating in the sa me kind of ser vice 
in th e same t errit ory fu r ~e vera l yea rs sh ow the differen ce in the 
two methods. Th e additional <;oat of va rni sh each year seem s to 
prese rv e th e eolors undern eath, and except for a sli ght cracking, 
visible only on th e clo ses t in spec ti on, th e va rni sh is not notice­
able for it s thickn ess, even after fiv e seasons' rep etition of th e 
va rni shin g process. Of course th ere is a limit to the simple 
va rni sh trea tm ent , and th ere com es a time when the paint must 
be burn ed off. In the meantim e, however, the cars have been 
kept in a much more prese ntable condition than if th ere had been 
nothin g don e \\ it!{ th em and the day of necessary paintin g has 
been put o ff several years. In paintin g a nd va rni shin g, as in other 
matter s, the prin cipl e of "s tit ch in tim e saves nine" see m s tu 
hold. 

----+--+•---

Electric Trains over Steam Roads 

A n interest in g featur e o f the propo sed railway betw een D enver 
and Salt L ake City is th e pl a n to run troll ey car s over th e same 
road on th e fir st bran ch to be const ructed, na mely , from Arvada 
to th e Coal Creek min es, a di stance of ro mil es. Three 80-lb. 
st ee l rail.~ will !Je laid , th e ont sicle rai l makin g the track of 
standard gage. The oth er ra il s \',;i ll make a 3½ -ft . gage, to ca r -

AT WORK IN THE EXCAVATION 

respond with th e \Yidth of th e trolley lin es in Den\' er. The over­
head trolley system will he use d, ;ind th e troll ey wire \vill be 
strun g 22 ft. above t he roadbed, al lowing a mpl e room for steam 
trai ns to pass un clern eath. It is pro posed to obtain elect ri c power 
from a large plant , to be located in D enve r. T he project includ es 
th e buil di ng of three elect ri c roads t o be run from D env er , t he 
fir st extending south to Litt leton and Platt Cany on, the second 
in the direc ti on of Golden to Lookout Mountain, a nd anoth er to 
Bri ghton City and towns north of D enve r . It is beli eve d that the 
advantage s of stea m r;iilroad con structi on wi ll en;ibl e th e co m­
pany to give superi or elec tri c service. 
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Depot for Interurban Lines at Cincinnati 

Ground has been purchased at Cincinnati for the erection of a 
union depot fo r the interurban lines that are to enter that city, 
and the Interurban T erminal Company, capitalized at $100,000, 
has been incorporated to provide the necessary terminal faciliti es. 
T he depot that is to be er ected is to be six stories in height, and 
there will be trackage on the ground fl oor sufficient to accom­
modat e four or five cars, though it will rarely be the case that 
t here will be that many at th e t erminal at one time. On the 
second floor th er e will be offic es of t he various roads and also 
of the t erminal company. The other floo rs will be used as store­
rooms and for the handling of fre ight. Primarily the interurban 
station is to be built to accommodate the lines of th e Rapid 
R ailway Company, th e Suburban T rac tion Company , and the 
Cincinnati & Eastern Electric R ailway Company , all controlled 
by the same in terest s; but th e other companies operating to Cin­
cinn ati will be given th e right to use the station . 

-----♦----

Accident on a Chicago Lift Bridge 

A peculi ar acc ident took place recently on the fo ur-track 
rollin g-lift bridge by whi ch the Metropolitan W est Side E levated 
Ra ilway, of Chicago, crosses the Chicago River. A bout 5 :30 
p. m., May 15, a motorman cli sr egardc cl the danger sig nal at the 
approach to the 1Jri cl ge and ran on to th e b ridge just as the 

Trolley Lines near Trenton, N. J. 

May 22 was the tenth anniversary of the introduction of el ectric 
railways into Trenton, N. J. , and th e accompanying map shows 
what proportions these properties have now assumed. The be­
g inning of the street-car se rvice in Trenton was on March 9, 1859, 
when the N cw J cr sey L egislature incorporated the Trenton Horse 
R ailroad Company, which ran its fir st car some three years later. 
From that day to 1892, or nearly a third of a century, the only 
improve ment noticeable in th e street railway service was the 
substitution of double- ended cars for the old bobtails, and the 
general changing from long-eared mules to horses. From May 22, 
1892, to May, 1901, the Trenton Street Railway Company and its 
r redecessors had the city and suburbs entirely to itself, no out­
~1de line invading the precincts. 

It is interesting to compare the history of the first thirty odd years 
of the road with that of the last deca·de. When the Common 
Council of the city, on July 28, 1863, passed an ordinance limiting 
the speed of the horse cars to six miles per hour, requiring that 
a loud-sounding bell be rung before each street was crossed, and 
prohibiting the running of cars on Sundays, it was felt by the 
good citizens of the State Capital that a great situation had been 
fairly met and disposed of for a long time to come. The little 
single track line which ran from the Clinton Street depot, on the 
Penn sylvania Railroad, to the center of the city was extended to 
a point just west of the State House, and it was felt that to push 
farther westward would be to invade a rural di strict, which might 

THE DAMAGED TRAIN AFTER CHICAGO DRAW-BRIDGE ACCIDENT 

bridge-tender st:uted to raise the draw. The motor car almost 
:eached th e encl of the draw, but was prevented fro m running over 
the end by th e incl in e which the draw had assumed. There was 
a crnshin g of platform hoo ds because of the ang le to which the 
motor car h ad been r a ised, and derailment of the front car, as it 
ran back down th e incline, but no other damage. During the 
~evcral hours necessary to remove the wrecked cars traffi c both 
on t he river and across th e bridge was of course suspended. The 
;-,cc ident demonst rated strikingly the desirability of the rolling-lift 
type of bridge fo r locations such as thi s. With a revolvin g draw 
the whole train mi ght have landed in the river. As the bridge 
is near the entrance of the Metropolitan elevated to th e Union 
loop, those trains on the loop were compelled t o remain there, 
but to prevent delayin g th e t rains of the South Side Elevated 
Railroad, which uses the same tracks as the M etropolitan on the 
loop, the Metropolitan trains were kept running around and 
around on t hi s section until th e br idge tracks were cleared. The 
accompanying engraving from a photograph, by S. E. Wright , of 
the Chicago fo ter-Ocean, shows clearly the situation on th e bridge 
immediately aft er the accident . 

fo rever remain untouched by the wheel of a street car. For 
twenty years the single track carried all the volume of traffic 
which swept over it, and it was regarded somewhat in the light of 
taking tim e by the forelock when the Trenton Horse Railroad 
Company secured permission , in 1883, to double track the line 
from the depot to the center of the city. As years passed by the 
citizens of other sections of the city felt that street railways were 
not a thing to be despised, and the City Railway Company sprung 
into existence in 1876, constructing a line from East Trenton, or 
Mill ham, as it was then known, through North Clinton, Perry 
:md Broad Streets, crossing the opposition track in front of the 
City Hall at right angles. The invasion of that part of Trenton 
lyin g south of the canal, known then as the City of Chambers­
burg, by the City Company, led the older corporation to run its 
line down Clinton A venue, and this led to a rivalry which soon 
gave Chambersburg a very complete system of horse car lines. 
When the electric cars were run some of these lines were 
abandoned, because of their crossing other lines where traffic was 
light or parall eling within a block. 

In September, 1891, Colonel Lewis Perrine, Jr., consolidated the 
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two horse car companies, und er the name of the Trenton Pas­
senger Railway Company, a nd thi s has since bee~ changed t o the 
Trenton Street Railway Company. Colonel Perrine had advanced 
ideas about the street railway se rvice, and he at once began the 
work of equipping the East Trenton lin e with trolley wires, and 
.,: ecurecl cars, which were put into service on May 24, 1892. ~he 
first car was run at I I :30 p. 111. on .May 22, thi s late hour bc111 g 
chosen becaui;e of the desert ed condition of the streets and to 
guard against exhibiting in daylight any unforseen antics of which 
the equipment might be guilty. 

From 1892 to 1894 there was but little extension of th e trolley 
system in the city, the only parts equipp:<l bei~ g the Broad Stre~t 
a nd Center Street lines. After a long battle with the City Counci l 
and the Bc a1 d of Public ·works, th e latter body havin g since been 
legislated out of existence, consent was secured _to extend the 
electrical equipment to the State Stree t and other Imes, and work 
was begun on the former, shortly after midni ght, one ni ght in 
April, 1894. Some of the· fashionable r esidents of th e West E ncl, 
who had fouo-ht th e installation of the troll ey, continued the fight 
during the s;1all hours of the morning, but without avail , so that 
by daylight, despite all obstructions interposed, the co1;1pany had 
c_ars running out State Street, from the center of the city to Cal­
houn Street, over the old horse car tracks. Litigation delayed 
the completion of the road for a few weeks, but the h orse car had 
become a thing of the past in Trenton. 

DurinO' the seven years that followed the abolition of the horse 
car the 

0

Trenton Street R ailway Company extended its Broad 
Street line to ·white Horse and Yardville, and to Princeton, the 
fo rmer lin e being five miles long and the latter twelve. 

In 1899 conn ection was fir st made at vVhite Horse, two miles 
~-o uth of the city line, with what is now the Camden & T 1·enton 
Railway, for Bordentown and White Hall. Th e Camden & Tren­
ton was extended into the lower end of th e city last May, parallel­
ing the Trenton CompaEy' s line for nearly two miles. D urin g 
J;:.st year the Camden & Trenton road was ex t ended from Whit e 
Hill to Burlington and Riverton, from which place it runs it s 
cars to West Palmyra over the tracks of th e Camden & Suburban. 
The distance from Trent on to the present t erminus is twenty-five 
miles and fr om there to Camden about eight m o re. Part of thi s 
break already has a section of th e Camden & Suburban covering 
it, and it is expected that the line will be completed sometime 
this summer. In the rnmm er of 1900 W. F. Sadler, Jr., a trolley 
and railroad promoter, came t o Trenton and bega n work upon 
the Trenton, Lawrenceville & Princeton Railroad, over a private 
right of way, and for all purposes that a st ea m road could be used. 
It was not equipped for trolley service, and was completed only 
to Stony Brook, a di stance of ten miles from Trenton. A loco­
motive was purchased and occasional carloads of fr eight were 
hauled over the line during the winter of 1900-01. 

In the spring of 1901 the late A. L. J ohn son came t o Trenton 
to look over the field, with a view to makin g this city a way 
station on his proposed through line fr om New York to Phila­
delphia. He entered into an agreement with Mr. Sadler and 
others of the company and secured the road. Contract s were at 
once let for the erection of a large bridge across Stony Brook, 
and a two-mile extension into Princeton. The road wa s electric­
ally equipped during the summer and a t emporary power h ouse 
constructed at the Trenton t erminus. Th e fir st car was run in 
November, 1901, and at the present time the equipment consists 
of thre e large eight-wheel coaches, fitted with all improvements, 
including air brakes, whistl es and arc h eadlight s; one eight ­
wheeled baggage car and a locomotive. An hourly schedule is 
maintained between Trenton and Princeton. Sing le cars are used, 
and they make the twenty-four miles in an hour, including the lay­
overs. Trips are made from 6 a. m. to 12 p. m. from the Trenton 
encl, and the fare for the twelve miles is IO cents. The Trenton 
Company operates three large ca r s on its Princeton divi sion , but 
as the 1ine runs mostly along the public road, the time for a round 
trip is two hours from the center of the city. The fare is 15 cents 
each way, but six tickets, which cost 25 cents, will take a pa s­
se nger the round trip, and free transfers are g iv en t o any part 
of Trenton, making the net rate about 8 cents, if tran sfer is used. 

While Mr. Sadler was building the Trenton, Lawrenceville & 
Princeton Railroad h e also began the Yardley , Morrisv ille & 
Trenton Street Railway, which was to extend from the Morris­
ville (Pa.) encl of the upp er D elaware bridge t o Yardley, a di s­
tance of about fi ve miles. This road wa s in operation during th e 
winter of 1900-01, a nd was so ld to the John son syndicate sh ortly 
before the Trenton, L awrencevi lle & Princeton Railroad. Th e 
new owners purchased the upper bridge for a price which ran well 
:1p toward $200,000, and extended th e Yardley line into the city 
of Trenton. Property was purchased at the corner of W est State 
Street and Calhoun Street ( where the Trenton Company had its 
fight in 1894) for $45,000. This will enable them to extend the line 

into the city farther than the present terminus, by affordi ng an 
outl et from th e bridge. 

Th e Trenton & N cw Brun swick Railroad wa s incorporated last 
fa ll under th e steam railroad act, and has begun work o n the 
twenty-thr ee-mile section to Milltown, where connection wi ll be 
made fo r New Brunswick via the Middlesex & Sumerset Traction 
Company's line. T he road run s throtigh a level section of country, 
and th ere wi ll he n o curves for the g reater part of the distance. 

Th e Delaware Vall ey Traction Company was incorporated last 
fall with W. F. Sadler, J r., as secretary and treasurer, and rights 
of way are bein g secured for lines to Pennington, to Lambert­
vi ll e, and t o H amilto n Square a nd Newtown, N. J. 

The Philadelphia, Bristol & Trenton Street Railway Company 
has a line in operation from th e termination of the Union Traction 
Company's lines at Frankford, Philadelphia, to Bristol, with the 
exception of a mile break at Croydon, which ha s been figuring in 
;he court s since 18g6, and for which severa l charters have been 
tak en out. It is the announ ce d intention of the people interested 

~•trlX:t l(atl«'ay Juurnal 

TRENTON'S ELECTRIC RAIL WAY CONNECTIONS 

to ext end the line t o Morr isv ill e, oppo sit e Trenton, as soo n as 
so me sati sfactory arran ge ment is r eached regardin g the break at 
Croydon. The Morrisville Tract ion Co mpany, an ally of th e 
Bri stol lin e, has a piece of track laid on Green Street, in Morris­
vi lle, to h old the franchise, and also to secure righ ts in a st r eet 
which the Pennsylvania Railroad Company is closing in order to 
avo id a bridge wh ere th e main lin e tracks are being shifted. 
Neither side has made a m ove since th e track was laid last !all. 

It is the inten tion of the J ohnson syndicate or L ehi gh Valley 
Traction interest to extend the Yardley, Morrisville & Trenton 
mad to Newtown (Pa.) during the coming summ er. Rig hts of 
way have been secured and the line will be built. T he same in­
tnests are securing rights of way for a line up the river from 
Yardley to N ewh ope, and across the bridge to Lambertville, to 
which point the D ('laware Valley Traction Compa ny proposes 
building. 

The New J ersey & P ennsylvania Traction Company also rep­
resents the J ohnson interests, and proposes buildin g a local road 
to cover all parts of Trenton with 3-cent fares and a minimum 
wage sca le of 20 cents per h our. This is a si milar plan to 
that offered t o Cleveland by J ohn B. Hoefge n, except that there 
c<re many streets in Trent on upon which cars could be operated 
wi th out directly confli cting with existing lines. The center of the 
ci ty would be the mo st diffic ult sec tion to cover thoroughly wit h a 
1ww road. The Camden & Trenton Railway has also covered the 
city by maps fil ed, and several st reets are already secured. 

The Trenton, Philadelphia & Lehigh Vall ey Rai lroad Company 
planned a line straight across Pennsylvania, from Trenton to 



STREET RAILWAY J OUR NAL. [VoL. X IX. No. 2r. 

·w illo w Grove, and th is wa s also under th e Lehigh Valley 
T 1_.ac ti on ma nage ment. It is sa id that wh en th e P hiladelphia & 
Lehigh Vall ey Traction line, now nearly completed betweenAll en­
to,vn and Philadelphia, is in operation , the ori g inal plan regard­
ing th e lin e fro m Trenton to \ Vi ll ow Grove m ay be carri ed out . 

Th e D oylestown & Easton Street Railway Company is b uildin g 
:t line fro m Doyl es town to Easton and has a part of it complet ed. 
lt al so has an exten sion plann ed from Plum stead to P oi nt 
Pl easant , on the Delaware Riv er. 

Th e N ewh ope Stree t R ailw ay Co mpany has had a se ri es of se t­
kicks datin g fro m 1899, wh en it attempted to ~ecure ri ght s of way 
fi om D oyles town to N ewho pe, under th e nam e of th e D oyleo town 
f, a il way Co mpany, but it is announc ed that all obstacles h ave b een 
sur111uunted and that t h e work wil l begi n a t a n ea rly day. 

The Newtown Stree t Railway contro ls th e road of th e sam e 
name and al so th e Newtow n, Lan gh or ne & Bri stol lin e, operatin g 
La rs from Bri stol tu D oylesto wn , twenty-seven miles, without 
cb ange. Thi s road was begun in r8t}6, and has be en co mplet ed 
cince 1899. 

Th e Philadelph ia , Som erton & L anghorn e Stree t R ailway has 
been securin g ri gh t s of way fro m S ,1111 erton, Phila<l elphi a , through 
Lan ghorne to M orri svi lle, wh ere co1111ectio11 would be made with 
th e Yardley, .tVIo rri sv ille & Trenton lin e from Trenton. Lan g­
horne ·oorough h as g ranted it a franc hi se, and a ppli cati on h as 
been mad e to l\I o rrisvi ll e borough 

Th e Bucks Co unty R a ilway extends from Doyl estown to 
\Vill ow Gr nve, twelve mil es, and th ere co nn ec ts with th e U ni on 
Trac ti on lin es for Philadelphia. Thi s is also und er th e control 
uf tbe L ehi gh Valley Trac ti on. 

Aoo id e from roads which a re immediately co ntemplated th e Bur­
iington County Tractio n Company expects to buil d a line fro m 
l\ foorestow n to 11Iount H olly, and from Mo unt H olly to Burling­
ton , bu t it is not known wh ether any work will be done thi s year 
or not. It has secured cont rol of th e Mo unt H olly Street Rail­
w;iy, whi ch is operat ed by horse-power. 

Th e exkn sion of th e Trenton , Lawrencevi ll e & Princcto1i Rail ­
road to Bound Drook is con ceded t o h e one of th e eve nts of th e 
n ear fut nre, although n o aetive steps h ave as yet b een taken . 

___ _. . ._ _ _ _ 

Interurban Railway Project 

An lltber interurban sys tem of m agnitnde ha s b een U11(:ertak~n 
l:iy th e Indianapoli s No r thern Tracti on Company, which file d 
articl es of in co rpo rati on on May q, with a capital stock oi 
$ 3,500,000. The directo rs n am ed in th e arti cle s are Charle s A. 
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MAP OF IN DIANA INTERURBAN LINES 

I3al<lwin, Henry ]Vloore, William H. B loss, E. C. Carpent er , A. S. 
Ric hey, ,\. \V. Brady and Charl es Derry , all of whom ar e also con­
necte d in some capaci ty with the U ni on Traction C ompany. 

The new o rgani zation is a culmination of the Central Tracti on 
Company's interests, whi ch have been taken over by t he Union 
T ractiun Company , consistin g o f work do ne and ri ghts and [ran-

chi ses secured through several eount ies and eities n orth of Indian­
apoli s. 

T h e aeco mpanyin g map sh ows the combi ned U nion T rac tion 
and North ern Indiana Tracti on Com panies' system as it wi ll be 
in th<" fa ll. 

Th e article s uf incorporation declare th e obj ect of the new 
o rganization to be for the pu rpose of bui ld ing an electric lin e con­
nec tin g Indian apuli s with Logan sport and th e interveni ng poi nts 
shown in th e map. Th e whol e system when completed wi ll be 
acquir ed and operated by th e U nion 'l' raetion Company. T he 
mil eage is e~timat_ed a t 145, which, when completed, will give the 
eombined co mpanies 300 l.l1iles of inte rurban lin es. 

Th e whole amount o f securit ies fo r the new road has been 
und erw r itten by a Philadelphia ba nki n g syndicate, an d was ar­
ran ge d by George F. McCulloch during h is vis it East last week . 

Th e Union Traction Company already occupi es a numb er of 
plaees in th e sys tem. and th e work of construction wi ll be pushed 
,· igoro usly. The Kokomo-Logan sport gap will be fi r st con­
structed, then th e Peru and Tipton di visions. T he new co mpany 
iurni shed a chann el fur th e abso rption of th e Central Traction 
Co mpany and other strugglin g interests. 1I r. McCulloch said: 
" T he people now feel that th e sys tem is not only assured, but that 
it will !Jc among th e bes t a nd m ost extensive in the coun try." 

___ ___._~+------

Stringing Trolley Wire by Steam 

The accompanying engraving shows the method of ereeting the 
overhead wi re used by the Geneva Tramway Company, of Geneva, 
Switzer land, of which Stephen D. F ield, forme rly of S-toekbridge, 
Mass., is general manager. T he line was forme rly operated in par t 
by steam dummies, and these ore now being r eplaced by th e elec­
tric ca r. One of the old dummi es has been kept in sen-ice, how-

STRINGI NG TROLLEY WIRE BY STEAM 

e,·er, a s the engraving show s, to help imtall the equipment necessary 
fo r it s rival. No. 5 figure 8 wire is used, made by the Roeblings. 

The construetion truck con sists of a pla tfor m car surmounted by 
the usual tower an d carrying two large reels of wire. After 
leav in g the r eel, the wire passes around a di rection sheave and is 
paid out as the ear is drawn over the ro ute. At in tervals the r eels 
are stopped, whi le t he locomotive backs slowly to haul the wire 
taut, after which it is attached in position to the hangers. T he 
view show s the completion of 140 km. (89 miles) of overhead line 
strung in thi s way. ___ ___._ .. ___ _ 

Manual of Statistics 

The Manua l of Stat isti cs, Stock Exch an ge Ha nd-Book. 1902 
edition, mark s th e twenty-fourth annual issue. T h e publi cat ion is 
now broade r in sco pe and more thorough in t r eatm ent o f the 
subjects that co m e with in its range th an ever before. Its e nlarge­
m ent th is year by the additi on of one hundred pages was made 
nec essa ry in o rder to iu lly and satisfac tor ily m eet th e require­
ment s of the pa rt icular fi eld that it occupies, and th e p resent 
volume n um bers 912 pages. It is not too bulky, however , for 
easy handlin g, and th e arrangem ent of it s contents m akes it par­
ticularly co nven ient for ready referen ce. More space is d evoted 
to street ra ilways than form erly. and attention is called to th e fac t 
that many conce rn s are add ing to thei r ori g in al transportati on 
bu siness that of furnish in g lig ht an d power to th e r espec tive 
locali ti es se rved by th em. Th e volume is well arranged, a nd has 
volumin ou s indexes th at add mate ri ally to its conveni en ce and 
ti,efnln ess. T he Manual of Statistics Company, 220 Broadway, New 
Yor k. are th e publi sh er s. 
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Restrictions on the Controller Handle 

BY J. R. CRAVATII 

In the last t en yea rs many plans have be en proposed for restrict­
ing o r automat ica lly regulating the rate at whi ch current is turned 
on in start ing an elec tri c car or train. There are many conflicti ng 
opini·o ns as to th e desirability of such device s in gen eral, and the 
merit s of the se veral fo rms in particul ar. O ut side of the claims of 
promoters or invento rs of apparatus of thi s kind, but little tech­
nical di scuss ion has taken place as to the real merits and draw­
backs in cident to such appliances. Ten years ago there was a 
general fee lin g amon g those r esponsible for t he electric equipme nt 
of street railways t hat there was some n eed oi a check upon the 
rate a t whic h a motorman could turn on current in starting a car. 
T he injuri ous effects of such rapid turnin g on of current were 
ev ident on the equipments used in those clays, which were often 
too li ght fo r the se rvice, and a g rea t deal of effort was expended 
in try ing t o ge t th e m otormen to make a practice of turning on 
current gradually. However, as the tendency of moto rmen is to 
turn on current rap idly , espec ially when they are repeatin g thi s 
operation many hundreds of times a day, this educational move­
ment pro ve d of little value, partic ularly on the larger roads, and 
the sa me may be said of such effo rt s at the present time. In order 
to keep down the exc~ssive r epai rs to equipments of former clays 
large r and larger m otors were purchased, until a size was r eached 
which would bear the abuse a ca r would invar iably recein in 
practice. P erhaps elec tric r ;ilway men in the ear li er days did not 
app reciat e as fu ll y as th ey now do th e va lue o:i rapid acceleration 
in makin g fas t schedule time: but , at any rate, die acceleration was 
there, and th e fast sch edules were made, whether the cause and 
effeet of the fast sch edules we re r eali ze d or n ot. T h er e sti ll re ­
mained, ho wever , even after motor eqt1ipments were increased in 
size, a strong desire on the part of many superintend en ts and 
tl ec trici.an s t o limit in som e way the use of excessive current in 
startin g a car. O n smaller roads the desi r ability of so methin g of 
this kind was fe lt more than on th e larger sys tem s, because on 
th e small road t1suall y the necessity for the fast schedule with 
freqt1ent stops was not so great , and then, too, the power house 
fe lt m ore k eenly the g reat fluctt1ation brought abont by the use 
of a large volum e of current in acclerating a car. 

Probably the first attempt to limit the rate of turning on ct1rrent, 
oth er than by instrt1ction of motormen, was th e a utomatic circ uit 
break er, eloscly adjusted, whi ch would open eve ry time a man 
used m ore ct1rrent than th e breaker wa s set for. A 11t1mbcr of 
years later cam e a r ecording device, which wou ld simply r ecord 
excessive rushes of current wi thout the ann oyance of opening th-:: 
ci reuit and witho 1t the chance for tamperin g offered by th ;? cir­
ct1it break er. About thi s time also the recording wattmeter was 
adopted for t1 se on cars, and thi s was supposed to h ave a restrain­
ing moral in fluence on the rate at which m otormen would turn 0 1~ 

current, though later developments pro\'ed otherwise. Stil l later 
a number of devices, which limited th e rate at wh ich th e con­
troller handl e could be advanced fro m on e point to another, or 
which took the rate of turnin g on current ent ire ly out of the 
motorm an 's hands, were introduced. Some of the se devices h ave 
depe nded upon mechanical means of r egulating the rate of ad­
vanc em ent from one point to anoth er, such as da sh pots and 
pendulums. while others have been dependent upon the current 
flowing through the motors. In the latter. advancement of th e 
co ntroller from a lower to a hig·her point could only take place 
by the current through the motors o r through one armature 
fallin g below a certain predetermined amount, for whi ch the 
device was set. ' 

In conn ection with all these schemes two quest ions arise: 
First, what are their adva ntages and clisadYantages from a 

tee hniea l or engineerin g standpoint? 
Second, are they su fficiently simple in their pra ctical app lication 

to make them worth whil e? 
It must be admitted at the outset that a rap id acceleration in 

city se rvice is abso lutely essential, and if the motors and power 
house arc not designed to prnYide fo r t hi s they mu st be changed. 
On suburban and interurban li nes, with motors ge:irecl for hi gh 
speed, it is eertainly desirable to limit the h eavy acce leratin g cur­
re nt that will flow if attempt is made to start motors quickly when 
geared for hi gh speed and cu nsequent low ,o r que per ampere. 
T he ga in fro m rapid acceleratin n on such lin es is \'ery small. T he 
question is wheth er the rate of acce leration, o r at least the r ate of 
t urn ing on current sh ould be kft in the motorman's hand ~ or as 
fa r as possible regulated automatically. A few years ago there 
was consi derab le speculatio n in the minds nf s.ome street railway 
men as to the waste of current which took place in the sta rtin g of 
a car, and not a few conft!secl th e idea of excessive current with 

that of waste uf energy; it being so metimes erroneously assumcd 
because a large ,·olurn e of current was taken in starting a car that 
there was more waste nf en ergy than if le ss maximum current h:.cl 
been taken. The mechanical energy requ ired to start a car is, of 
co urse, the same whether it is started quickly or slowly. In thL· 
fo rmer case the acceleratin g power is high for a short time, ancl 
in th e latter case has a lower value, but la sts for a corre!,ponclingly 
longer time. This, however, is somewhat aside from the real point 
under di scuss ion. The question is wl1L"ther th e best rate of at:­
ce leration for differ<,:nt cases can be surely obtained by leaving the 
con t roller ha ndle entirely free, to be turn ed according to the 
motorman' s idea s, or whether devices could be used with ad­
vantage which take the rate of tt1rning on currcnt 1J t1t of hi s hands. 

It is frequently t he case, especiall y with a slipp ery t rack, that 
a motorman will not exerc ise the judgment di splayed by a loco­
motive t n gine er in starting. T he motorman is pron e to throw on 
current at st1ch rate that the wheels spin, with th e result that 
instead of bringing the car up to speed rapidly as he desire s, 
eonsiderably lon ger time is required, because the tracti\'c effects 
of whee ls sp innin g on the rails is only about one-third of that 
just before the point of sliding was reached. This, of course, is 
a prac ti ce which an automatic-restricting devic e should prevent, 
except under ve ry t1nusual track co ndition s. It is also probably 
t rue th at bett er prac ti ca l results could be obtained if motormen 
were restricted from advancin g the controll er from se ri es tu 
paralle l as quickly as they frequently do. Motors, when in series, 
give doubl e the torqu.e per ampere of current drawn from the line 
that they do when operating in parallel, and the most economical 
acceleration requires that the controller be kept on series point s 
long enough to secure thi s advantage. Too rapid throwing in of 
shunts aroun d th e fields also tends to decrease the efficiency uf 
accelerat ion and overheat the armature;,. The lin e lo ss betwee n 
the power house and th e car, wh ich varies according to the square 
of th e ctirrent, wi ll naturally be less with lower rate s of ac­
ce leration, requirin g lower maximum current. Thi s is considering 
the possible advantages of such appliances from the power-saving 
standpoint alone. There is besides this th e important con sidera­
tion of keeping down motor repairs, caused by habitual use of 
excessive eurrent where the motor equipments are not of sufficient 
size to stand such a strain. This is a point of much practical im­
portance on a large number of roads. 

Just how muc h saying in power or repairs can be effected by the 
nse of snch app liances, under given conditi ons, is a matter upon 
wh ich more evidence is needed before ge neral co nclusions can be 
reached. There has been some tendency to confuse power saving­
by the use of deYices limiting th e rate of turning on current with 
general power savin g by motormen. Motormen can waste 
elec trical energy in two ways, one of which ha s just been out ­
lined; the other way is by failing to drift as much as po ss ible with 
th e current off, accompanied by th e unnecessary use of the brakes. 
T hat th is latter source of loss is a con siderabl e per cent of the 20 

per cent to 30 per ce nt of energy wasted by motormen in ordinary 
operation see ms to have been shown in the case of roads which 
have experimented with recording wattmeters on a number of 
cars. That there is a great waste of energy at the prese nt time 
i11 the ordinary operation of cars lias been demonstrated too 
thoroughly to be questioned, but just how these lo sses may be 
diYided is so mething which has yet to be determined. \;\/here 
wattmeters have bee n put on cars and m oto r men have been left 
free to t11rn on cu rrent at whatever rate they saw fit, it has been 
fo und in some cases that the motormen who were most economical 
in watts per car mile were the ones who turned in th e hottest 
motors at the end of the run. T hey had been working on the plan 
of accelerating as rapidly as possible and drifting as much as pos­
sib le; which, a~ is now ge nera lly known among electric railway 
engine ers. is the mo st eco nomical way t o operate a given schednk 
from the standpoint of en ergy con sum ed per car mile. 

Aside fron1 the considerations before di sc usse d there is a very 
manifest advantage in any limiting apparatus of th:~ nature from 
a passenger's standpoint. The jerking of ca r s in starting hy 
motormen passing two or three controlicr point s at a jump i~ 
far too common. On some roads a passe nge r ,tanding in the 
aisle must be skill ed in th e ways of the road if he hopes to main­
tain hi s balan ce, an d the st •· ~, nger in town In s ,1 harcl time indeed 
Now thi s does not improve either th e tem per of the passengers or 
th e to tal accele rati on of th e ca r, and may even be a frnitfu l sourcl' 
fo r damage suit s. What is needed in city se rvic e is smooth and 
rapid acce leration from the fir st to the last point of the controller. 
Experience would seem to have demonstrated that it is impossible 
to attain thi s se rvice without the use of an automati c cleYice. One 
characteristic is common to all such (ieYices, namely, that the rate 
of accele rat ion on a clean track can lil' much hi gher than nn a 
sl inpery track. If the device is se t fo r a r;itc nf acceleratio n which 
wi ll prc·,·cnt the slippin g of wheels on a slippery track, it will also 
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prevent the rapid acceleration which might be desirable i_n making 
up lost time when the track is dry or clean. On th e other hand, 
it is tru e that stree t railway sch edule time is usually the same for 
all conditions of weather , and that the rate of acceleration and 
breaking which can be depended upo n with a slippery track is the 
one which limits the schedule time whi ch can be made, and hence 
the need of more rapid acceleration on a dry track is not felt 
beca use the schedule time is th e same fo r dry days as fo r wet . 

It is out of the province of this article to discuss the individual 
merits of the several devices which have been proposed , but th is 
discussion of the princi ples involved may serve to explain some 
poi nts in co nn ection with th e purposes and possibilities of such 
appliances, which have not , hereto fo re. been clea rly enunci ated, 
and about which there seems to have been considerable miscon ­
ception on the part of those who have not studied the subj ect. 

••• 
A Comprehensive Rapid Transit Plan 

The Rapid Transit Commissioners have authorized Chief En­
g ine<:r Wi ll ia m Barclay Pa rsons to prepare a comprehensive plan 
for furnishin g rapid t,:ansit to all parts o f Grea ter New York. 
T he instructions allow the eng ineer considerable latitude, and 
merely outline t he general des ires of the Commissioners. The 
subject has been ve ry carefully investigated by the board, and, 
while it is recognized that it wi ll be some time befo re the plans 
can be put into execution, th e Commiss ioners have arrived at the 
ct>n clusion that it is time to take steps fo r the development o f a 
scheme th at will be more than temporary in its appli cation. Con­
sequently, th ey have instructed their en gineer to prepare a plan 
that will provide fo r future extensions and afford the city a per­
manent system of rap id transit that will embrace the fi ve boroughs 
o f Greater N ew York. It is estimat ed that the pla n wi ll involve 
,,n expenditure of at leas t $ 50,000,000. At the meeting of the 
Rapid T ransi t Co mmissioners, a t which th is decision was reached, 
Mr. Orr, th e chairman, form ulated the fo llowing lett er of in­
struction, wh ich was afterwards approved by the board and com­
municated to Mr. P arsons : 

\ \/ hen t he ·plan now under constructi on was adopted the board was care ful 
t o announce that it formed only a part of a more comprehensive system 
which the board int en ded to lay ont as soo n as th e fin :mcial condit ion of the 
city should permit. In the hope tha t snch fi nancial abi lity is not far di stant , 
t he board instructed you at its meetin g held on th e 1st inst. , to submit plans 
fo r a n East S ide lin e connecting with t he present ra pid tra ns it route a t Fort y­
Sc~ond Street and P ark A venue. This instructi on did no t imply a dete rmina­
tion of the boa rd as to what sh ould be the next rapid t ran sit route adopted, 
but o nly that the necessities o f the upper East Side wonld h ave to be studied 
a nd considered, as would a lso the furth er claims o f D1 noklyn and t he claims 
o f ot her boroughs. 

T he board is almost ready to adve rtise the contract fo r the Brooklyn-Man­
hattan ex ten sio n already adopt ed. It has. at the r equ est of the l\Iayo r, b egun 
tbe co nsiderat ion of a comprehensive terminal system i;• tended to include the 
prese nt Brooklyn Bridge and the bridges Nos. 2 and 3. now unde r const r uc­
tion. It has r eceived from the Pennsylvania Rai lroad Company, and is now 
co nside ring. an application fo r t he grant of a franchise fo r a tunnel railroad 
unde r the dudson Rive r , across the borough of l\l a nJ,a ttan , under t he East 
Rive r and connec ting in the borough of Q ueens with the Long I sland Railroad 
system. 

Unde r t he a mendment to sec tion 32 o f t he rapi d trans~t ac t a nd with out fur­
t her leg islat ion , as I a,m advised, i t wi ll a lso be po,sible wit h a co-operation of 
t he c ity author it ies upon wh ich , I believe, we may coun t, fo r the board upon 
the application of t he New York Central and l hulson Rive r Railroad Com­
p:m y, to a u thorize an enla rge ment of t he t er minal fac ilitie s of that compan y 
so as to perm it it t o make the peremptor il y neede,1 ch;rnge of motive power 
in the Park Avenue t unne l, I earnestly hope tha t su,.- h an applic ation will 
presently be before t he board. 

I t is, therefo re, clea r that t he publ ic now has a rigl:1 to expec t from th is 
boa rd th e preparation of a general and fa r -reaching system of rapid t r ansit 
coyeri ng the whole c ity of N ew Y ork in all it s fiv e boroug hs. 

T his pla n could not , o f course, be carr ied out a t once, or, perhaps, com­
plete ly carr ied out fo r many yea rs. But if such a pl .i r, be now wisely pre­
pared a nd the st reets o f New York be dedic .it ed to tunnel railr oad pu rposes 
wit h a proper regard to th e long, and, no d~ubt, splen ci1 d futu re of t he ci t y, 
t wo things may reasonahly be expected. Fi rst, that r apid-t r ansit constr uction 
will procee d upon the lines so laid down as rapidly as the means of the city 
and the amou nt of pr ivate capital ready fo r r apid transit inves tmen t will per­
mit . And, se cond. t hat relatively unimportant fra nchise, will not be granted 
in such a way or special routes be so devised as to pre v<'nt or obstruct a per­
manent and suffici ent programme. 

Chai, man O rr also sent the followin g letter to P resid ent N ew­
man. of the New York Cent ral, invitin g an application from that 
road fo r permission to increase its terminal fac ilities , with a view 
to changing its motive power in th e P ark Avenue tunnel: 

I am requested to ask your attention to t he amended fo r m of sect ion 32 of 
the rapid t ra nsit act and to its relation to th e enlarg~ me n t o f the term inal 
system of your ra ilroad in . New York, more especiall y with respect to the 

s ubstitution of some new moti ve power in place of steam fo r your trains 
operated in t he P a rk A venue tunnel. T he boa rd is advised that , without a ny 
further legis lation, t h is sec tion of the rapid t ransit ac t as amended is suffi­
cient , with the co-operation of the local a uthor it ies unde r Jaws now in fo rce, 
to enable the board, i f yo ur company shall see fit to make app licat ion , to pre ­
pare a sufficient and proper fran chi se for such ext ension of your termina l 
faci li ties. If your compa ny sha ll come to conside r this suggest ion I am 
authori zed to say that this boa rd will appoir.t a committee to take up the 
matter with your r epresentatives. 

T his action on the part of the Rapid Transit Commission is an­
nounced simul taneously with an offer from Mr. August Belmont, 
r,resi<l cnt of the Rap id Transit Construction Company, which is 
building the presen t tunnel, to undertake the execut ion o f the 
board' s plans and furni sh all the money that will be necessary 
fo r the construction of the new routes and the operat ion of th e sys­
tem until such time as the city is in a position to assume the man­
agement and operation. Mr. Belmont's letter follows : 

It is apparent from the most r ecent r eports of the 1..,ompt roller which have 
come to the notice of t he Rapid Transit Subway Construct ion Company that 
on account of the approx imation of the city debt limi t t o t he constitutional 
limit the Rapid Tra nsit R ail road Comm ission wi ll not be able fo r a Jong time 
to do any more than authori ze th e Brooklyn ex tension , even if it can do t hat 
at an ea rly da y. 

It a ppears to t he Rapid Transit S ubway Construction Company that th e de­
velopment of rapid t ransit in N ew York City must n ecessar ily suffer seriou sly 
and meet a t the outset a check to its growth which public sent iment wo uld 
v iew with much disfavor. 

T he operating company, which will sho rtly be organized, r eprese nting th e 
same interest s as t he S ubway Construc tion Company, wi ll be prepared to 
construct extensions a nd connections with its own capital and credi t , provided 
the means a nd me thods can be a r r ived at for doing so. I suggest as a plan 
a pproved by ou r executi ve commit tee that such extensions a nd connections 
can be built on bonds of such operating company, which necessarily will have 
to bear a higher rate o f interest than the city bonds, convertible in to city 
bonds at the option of your commission, the conEtruct ion being in all details 
conducted precise ly in the same manner as the preset~! work is being done 
and becomi ng a par t of the system as a u nit. 

If t his suggestion meets with your approval , I shall be glad to appear a t any 
time which may be agreeable to yon before your board to di scuss it more in 
deta il. As the rapid trans it act wi ll probably have to be amended in some pa r­
ticulars in order to enable such plan to be carr ied out , and as the p resent 
session of the Legislature will probably be a short one, I would suggest that 
the matte r be taken up by your counsel, in connection with ou r s, to determine 
in what r espects such amendme nts should be made, and to frame and intro­
duce a bill for the Legislature, always assuming that the general suggestion 
meets with t he approval o f your board. 

O f course it will be some tim e before definit e plans can be re­
PQrted by th e engineer , as the work is of such a comprehensive 
char ac ter as to require very careiu l and extended investigation, 
probably in volvin g the solution of many eng ineering problems. 
The details of th e scheme, especially those pertaining to terminal 
fac iliti es, will necess itate a careful study of the conditions affecting 
the several boroughs. H owever, the fact that the commission has 
recognized the necessity o f formulating a comprehensive plan o f 
this character shows that it fully appreciates the importance and 
pressing demand fo r improved ra pid t ransit faci liti es. 

•• 
Warned al?ainst Third Rail 

Edward F . Croker , chief of the New York Fire D epartment , 
has sent a circular to all of the engine houses in the boroughs of 
Manhattan and the Bronx warning the fir em en of the dangers of 
the third rail on the eleva ted ra il roads when fires occur near the 
tracks, as fo llows: 

"The power and characte r of the current used are not regarded 
as particul arly dangerous, and, in fact, if t he track ties and plank 
walk are dry , a man standing upon th em may touch the third t ail 
without receiving any shock. If the track ties and plank walk 
are wet , a man standing on them and touching the third rail will 
receive a shock, but it is believed, under ordinary circumstances, 
no t a dangerous o ne. It is believed that the only way in which a 
dangerous shock m igh t be obtained fro m the current which is 
used is by actually fa lling across the third rail , at t he same time 
touching the metal wo rk of the structure." 

The ci rcular directs that the power house at Seventy-fourth 
Street and the East River be notifi ed when it becomes necessary 
to cut off the power because of fire. 

The t rainmen on th e Manhattan lines operated by electricity 
have instructions fro m the company not to allow passengers to 
leave the cars when any accident happens which requires the 
train to stop between stations. Formerly, when steam locomo­
t ives were used and there was any temporary delay, the passengers 
fr equently left th e tra ins and walked on the footbo ard along the 
side of the t rack to the station. The int roduction of electricity 
has led the com pany to order a strict enforcement of the rule pro­
hibiting passengers leaving the trains excepting at stations. 
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CORRESPONDENCE 

Wanted-A Car 

New York, May ro, 1902. 

EDITORS STREET RAILWAY J OURNAL : 
The debatabl e ground between spring and early summer is now 

upon us, and our fri end the superintendent is kept busy guessing 
• whether it will be safe to run open cars. Large systems with a 
eompletc doubl e equipment find it hard enough to forecast the in­
tentions of the clerk of the weather and provide for the public, but 
small roads are in a predicament even less agreeable. Why does not 
some ingenious friend of humanity design a combination car which 
can be transmuted to suit the vagaries of the American climate? 
We are all well aware that there are several types of combination 
cars on the market, but for one reason or another, in spite of 
some exeellent qualities, they do not seem to catch on. The de­
mand is genuine enough and large enough to stimulate invention, 
but somehow the results are not sueh as to meet the demand. 
It is somewhat difficult to analyze the reasons for this condition o± 
things, but that it exists is painfully evident. Perhaps the most 
frequent trouble is lack of seating capacity. Th e ordinary winter 
car with lengthwise seats is very easily fill ed and emptied, and 
has a very large additional capacity for standing room, but a sum­
mer car, to encourage pleasure riding, must have cross seat s and 
needs little standing room on the platforms. On interurban lines 
there are many winter and convertible cars in use having cross seats 
and a central aisle like ordinary railway cars. But so far as I have 
observed, the seats and aisles are uncomfortably narrow, owing to 
the small width of the car, and the plan ::;eems to be only mod­
erately successful. As to summ er cars there is t oo eonsiderable 
loss of seating capacity as compar ed with the ordinary type. 

It is unpleasantly e\'ident then that the designer of a eonvertible 
car has a hard row to hoe. If it were practicable to shift a car 
about so as to have lengthwise seats as a winter car and cross seats 
as a summer car things would go pretty smoothly, but the work of 
changing over would be no joke, and the increase in movable parts 
would probably introduce ten or a dozen new and dreadful varieties 
of rattle, added to those whieh may generally be found. It seems 
to be fairly easy to make a car that will open up sufficiently for 
summer work, but the seating question is serious. If one were 
dealing with a climate that is on really debatable ground all the 
year round, like that of California, the remedy there applied, of 
a composite closed and open car, would be highly successful, but 
the major part of the country has unqualified summer and winter 
seasons that admit of no such compromise. It is probable that 
as time goes on more and more interurban roa.Js will plan their 
tracks for the use of slightly wider cars than at present, and also 
make up in the length of car for the seating capacity lost in the 
usual railway construction, so that the difficult problem can thus be 
solved, but for city use such cars do not admit of easy access as 
compared with the usual standard types. The ordinary open car, 
in spite of the benign efforts of the "end seat hog" is very quickly 
filled and emptied, -and hence is wonderfully convenient for dealing 
with heavy traffic. However, city roads usually have a complete 
double equipment. so that their troubles are relatively few. 

And, speaking of car construction, why is it that the double­
decked car, which is so great a favorite abroad. has never found a 
pleasant greeting on this side of the water? A few such cars have 
been built in this country, but they did not seem to fill any long-felt 
want and attained no popularity. They were, of course, rather 
heavy for the time at which they were introduced, but no heavier 
than pl enty of cars now in successful use. Probal>ly the comparative 
inaccessibility of the top seats was the strongest objection, but the 
seating capacity for the weight of the car was amply large. Amer­
ican hurry, however, does not take kindly to unnecessary steps, 
and the climbing settl ed the matter. In fact, even abroad the 
American type of car is steadily making headway. The world wags 
along, and even the most conservative European practice eventually 
is ::;haken up by the coming of the Yankee. 

And speaking of cars, the polynomial inventor of fenders is still 
pegging away at his job without as yet getting a firm hold on cur­
rent practice. Every little while a new device is tested. and then as 
a rule one hears no more of it, although out of the struggle have 
emerged several that deserve consideration. Most fenders ride 
too high to be of any great service. except in quieting importunate 
boards of alderm en, and those which can be brought close to th e 
track are too often undesirably complicated. I am far from de­
spising fenders, and I believe that there are some good ones, but 
there is not yet any one so successful, or any general construction 
so· success ful as to domin ate present practice. A hue and cry is 
now and then rai sed fo r fenders, as for vestibules, bnt without any 
marked effect. To be of real use a fender must be capable of de-

pression close enough to the track to seoop up, instead of riding 
over a person who has fallen, and yielding enough not to infliet 
serious injury while still protceting against a blow from the car 
front . . These a re not easy requirements to meet, and many have 
fai led where few have succeeded. There can be no doubt that a 
fender really meeting these requirements wou ld work its way into 
certain popularity. At all event s it is a thing worth working for, 
though in the last resort complete safety, it must be remembered, 
is to be fo und in g iving a fast-running car a wide berth; a good 
clearance is better than the so ft es t fender. SUPERINTENDENT. 

Destination Signs on Cars 

PHILADELPHIA, PA., May 16, 1902: 

EDITORS STREET RAILWAY J OURNAL: 
I saw some ti me ago a discussion in yo ur columns on the best 

method of designatin g the rout es of stree t cars by destination 
signs, but your co rrespo ndent fo und fau lt with most of the present 
methods without suggesting any improvement. I believe that 
some of the methods in use arc most confusing, especially to 
ftrangers in the city, and I have been waiting to see whet her any 
further communications would appear on the subj ect. As none 
has yet been published I would like to call your at tention and that 
of your readers to the nt1111berccl route method, which is the best 
with whieh I am acc1uainted. In thi s method every route is given 
a numb er and thi s number is painted in black on a white sign 
carried on the dash. There is no difficul ty in makin g these so 
distinct that they can be seen a block or more away. 

This need not interfere in any way with the usual street signs 
if desired, but will be th e method by which the cars wi ll usually 
be recognized. The residen t wi ll , of course, soon be able to 
identify the cars by their numbers, while the ::;tranger can easily 
be instructed to take route "ro" or "17'' to reach his desired desti­
nati on. Numbers a r e more desirable than letters for this purpose, 
because they can be more easily distinguished and the routes on 
most roads would number more than twenty-six. There mav be a 
numb er of ci ti es using this system, but the only one that I now 
recall is Hamburg, Germany. A. P. }O NES. 

•• 
Management of Men 

VICKSBURG RAILROAD, POWER & MANUFACTURING 
COMPANY 

VICKSBURG, Mrss., MAY ro, 1902. 

EDITORS STREET RAILWAY J OURNAL: 
I am very mueh interested in your article in the current issue 

of the STREET RAILWAY JouRNAL on the "Management of M en." I 
have read it with a great deal of care, and find one especially good 
point in it, namely, the system of promoting men, not aecording to 
seniority, but according to thei r record whi le in the employ of the 
company. I am going to take this matter up immediately, and think 
it very likely that I will adopt it. I notice, though, in your 
enum eration of the different .;ystems of managements. that you 
failed to mention one which we are using here, and as it is work­
in g so well with- us, I th ought it possible that it might be of 
interest to the other readers of .your paper. 

We have a small road here, and empl oy only about forty conduc­
tors and motormen, but I believe that the same system will work as 
well, if not better, with a large fo rce of conductors and motormen. I 
based my ideas in formulating th is sys tem upon th e Brown system 
of demerit s, which is so large ly in use, and also upon the different 
bonus systems which arc used by a good many roads in the country. 
W e offer a premium of $5 per month to each motorman and con­
ductor whose service to the company during the month is perfect. 
We divide this $5 into roo points, of S cents each. \Ve have a list 
of rules, and opposite each rule is the number of demerits which 
the breaking of thi s rule carries with it, and one demerit is equal 
to one point, or S cents. T hese rules are posted in conspicuous 
places and are also copied in the rul e books. The superintendents 
and the supervisor are provided with a small package of report 
slips of the proper size, so as to be carried in the pocket easily, and 
whenever they see a man breaking a rule, they don't say anything 
to him, but immediately fill out one of these blank slips and turn 
it into the offic e. The office then has a copy of this report mane 
on a larger sheet of paper, and it is mailed to the conductor or 
motorman whom the report is against. H e is given two days in 
which to make a written explanation on the back of the slip, r egard­
ing th e report . This is then filed, and at my convenience. before pay 
day, I take th ese reports with the explanations and go over them 
very carefully, and where I think the explanation is satisfactory, or 
when there are extenuating circumstances, the report is removed; 
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Lut if thl' report is not sa ti sfactory, it is put do \\'n 011 the r ecor d 
aga in ~t the employee, and on pay day the number of demerit s which 
he ha s r eceived in the la st thirty days is multipli ed by 5 cents, and 
thi s amount is deducted from the $5 premium which he would 
have gotten had he not r ece ived any derneri ts. 

\Ve find so far that this ha s worked splendidly, and that 1t 1s a 
matter of no littl e pride t o the men when they get the full $5 at the 
end of th e m onth. vVe don't give an extra premium fo r espec ially 
meritorious acts, as we belic,·e that if a man does not get any r e- · 
ports during the month , hi s genera l behavior is meritorious, and, 
therefore, he r eceives the $5. This makes it much simpler , as it is 
Ye ry harcl to judge as to whether th ese special act s are always de­
serving of extra merit s. Of course, I don 't mean to say that we 
do not r ecognize cases where the employee s u se espec ially good 
j udgment whil e on duty. vVe always make it a rule to thank our 
men personally in such cases, but we do not gi vc any extra poin l e; 
o r money fo r th ese espec ially m eritoriou s acts. 

H ere with arc sa mpl es of the blanks we use in thi s system, which 
may be of interest to yo ur readers : 

VICKSBURG R A ILROA D , POWER & MFG. CO. R EPO RT. 
Na 111 e . .......... . .. . .. . ....... . ... . •·, •. • • • • • • · · • • • · · · · · · · · · · · 
Date .. ............. Time ............... Car Nu ............ .. 
Line . . . . . . . . . . . . . . Place ................................... . . 
Report ............................ · ........................... . 

Mr. 

NOTIFI CATION BLANK 
VICKSBURG RA ILROA D, POWER & MFG. CO. 

Vicksburg, Miss. , . ................. 190 ... . 

DEA R SIR :- I wish to ad ,·ise you that yo u ha ve been reported 
as fo llow s: 
Date . . .. . . . ... ... .. . ... .. 190. . .. Time ............... 1\I. 
Place ......... ... ...... .. . .. . .. . .. ..... . .. . .................. . 
Car No ... . ..... .. ....... . . Line .. ............................ . 
Report ......... . ............... . ............................. . 

You wi ll pl ea ~e make a written explanat ion of the above net 
later than . . . . . . . . . . . . . . . . . . . . . . . . . . . .. I hope your explanation 
wi ll he such that we can remove the charge, but in case it is n ot, 
yuu will rccei ,·e .... . ......... . . .. .. . demeri ts. 

GENEIL\L .i\L\ N AGER. 

l\lakc wri tt en report , n liack of thi s ~heel. 
EXP LANATI ON BLANK 

l\1 1{. J AMES Z. GEORGE, 
(;EN lcR.\L :IL\ N AGER. 

DEAR Sm. : 
Rt.:garding repurt , T beg tn say ......... ... .... .. .... .. . ... . 

( Sign ccl,) .. . ... .. . .. .. . .. . ............ .. . . . .. ............ . 
(Motorman or Concluctor) ..... . ..................... . 

The report for ms arc slip~ 31/2 in s. lung and 4r/2 in s. wide. The 
notification form is about the same size as an ordin ary ~heet of note 
paper, printed on both sides-one being fo r the noti fi cation. and the 
11t her fo r tht.: exp lanation. The sheet is 8½ ins. long and 5½ ins. 
wide. 

J AJ\IES Z. GEORGE. 

------♦----
Wheel Sectbns 

ErHTUR S STREET R. \lLWJ\Y J OURNAL : 

Referring to the art icles regarding whee l ~ection s in the ic-sue of 
A pril 26, it would seem to me that several con sideration ~ as to 
proper con struction of wheel sect ion haYe not been clearly pre­
s01tecl. 

The most importan t po int refers to the quantity of metal abore 
ur ou tside the point wi1 ere the flange comes abm·e the rai l. As 
"lated by you thi s acldecl metal is intended to support the flange . 
T here a re, howeY~r, objection s to thi s which are of the greatest 
importance to good senice. 

In the first place, as is shown hy one of your correspondents, 
whed s wea r J own con siderably in diameter , in some cases 1Vi in s. 
or ¼ in. in r adiu s. It is therefo re apparent that all added metal 
aboYe and back of the flange, a s originally made, mu st wear off 
hy friction again st the guard rail to the same extent that th e wheeis 
diminish in diameter. It is quite unn ecessary to dwell on the 
serious objectio ns to thi s point, but th e principal features can be 
enum erated as fo llows : Broken and bent axles. loose wheels , 
worn gua rd rails and switch es, and chipped and broken flanges. 

It seem s to me that the dimensions between the in side o f flanges 
on axles should be r educed to a strict minimum, so as to leave 
only the play absolutely necessa ry , but beyond that point absolutely 
n o metal should be acl decl if difficulti es are to be aYoided. 

T he next is th e form cf fl ange; the wear on flange s in grooved 
t rack s bein g about the same on both sicles, th e form shonld be 

prac tically the sa me as, for instance, the M. C. B.; but as electric 
motor wh eels wear clown so considerably, metal should be added 
ahm·e the flange without increasing its thickness so as to avoid 
too thin a sec tion at the root of the flange wh en wheels have be­
come co nsiderably worn. Th e only sec tion of wheel as proposed 
in your articl e, excepting the M. C. B. , which seems above criti ­
cism is No. 72 which com bin es the element s here referred to. 

In r egard to cost of car wheels per million miles it is not clearly 
stated whether the sc rap value ha s been decluctecl. Thi s is an im­
portant point, and as the r esults on the lin es mentioned differ ,,o 
g rea tly, it would seem to be important to have more accurate in -
fo rmation, including all expenses of replacements. J. H. F. 

Merxcrn-lcz-Anv ers, April 29, 1902. 

----♦----
International Tramways Exhibition 

Arran gements haYe been complet ed for the second Intern~­
t ional Tramways and Light Railways Exhibition, at Royal Agri­
cultural Hall, L ondon, beginnin g Monday, June 30, and closing _on 
Saturday, July 12. Thi s exhibitio '1 promises to be comprehensive 
and in structiYe, affo rdin g a practical illustration of the deve~o~­
m ent of th e indu stry during th e last two years. Th e fact that it 1s 
to be held simultan eo usly with the International Tramway Con­
,o- ress and t hat a number of mino r organization s,· representing the 
;rr.ns;)ort:nion system s of Great Britain controll e_cl by ~unici­
palitics and corpo rati om , will meet at t_h e sam e t1111e, 1v ~ll lend 
particular interes t t o th e occasion an_d will und oubtedly stimulate 
the effort s ,nade bv exhibitors, especially tho se who are prepared 
to supply apparatu~s to the Cont inental tramway companies. It is 
said th at nea rly all the available ,pace has been taken, 150 con-
cern s having made applic ation. . 

Th e pro gramme for the International 1:"ramw~ys and Light 
R ailways Co ngress ha s already been published . m tl~e STREET 
R ,,IL\\"AY TouRNAL. The subjects select ed for d1 scuss1011 at the 
sneral me.etings include m any probl em s of vital importance to ~11 
who :ire interes t ed in the dev elopn1 cnt of the industry. ~he cha1_r­
man of th e congress committee of the Tramways ~ncl !-,1ght R~1l­
wavs Assoc iation, R. H. Sc otter, ba s been collect111g 111format1011 
fui: som e tim e on the subj ec t pert ainin g t o the management of tl: c 
railway prorerties in E n gland and on the _Continent_, an? h~ Will 
i11 corporate this data in a r eport 01~ ~he su~Ject of leg1slat1 011 111 _all 
countr ies r elative t o tramways and li ght railw~ys .. The clata which 
he is collecting covers every fea ture of orga111zat10n, management 
and o perat ion, a1,d it wil l uncloubteclly prove of great ,·alue to the 
m ember s of the association. 

The co mmittee announces that it s arrangements for the en~er ~ 
tainment of members haYe been completed. The fo rmal opcmng 
of th e Congress wi ll take place on Monda_y afternoon, June _30, 
a t the B erners Hall, Agricultural Hal! , I slm_gton. The openmg 
of the Tramway Exhibition will follow 1m1;1ecl1ate_ly. 

In the e,·ening a r eunion or conversazione ,~ill be h eld .. when 
those invited will b e the jo int guests of th~ 1:Jmon Internat1011alc 
Permanente cle Tramways and of the assoc1at1on. 

On July 1, 2 and 3 congress m ee~ings w_ill be held at_ the Berne~s 
Hall in th e forenoo n , ancl excursion s will be made 111 the afte1 -

011 0 11 Friday the Congress will sit until it completes it s 
n o . . . b l . 
labors and in the evening a banquet will be given y t 1c associa-
tion a~ D e K eyser 's H otel. O n July 5, and pos sibly on the 6th , 
it is hop ed that excursions m ay be arra n_ged. 

Th e head quartet's of th ~, Congress . will be at the Agricultural 
Hall. Th ere will be a gen eral comm1ttee ro om during the Con­
a ress at D e K eyser' s Hotel. 
"' Messrs. Dean and Dawson, Charing Cro ss, S. W., have been 
appo inted official touri sts and hotel age1:ts . 

Members of the Association are r emmded that only rne1~1bcrs 
of th e U ni on International e Permanente de Tramways will be 
admitt ed to th e ordinary meetings. . 

Th e Congress com mitte"e, to whom the Council has delegated 
full powers, co nsist of R. H . _Scotter, Eve~ard R. Cal~hrop, J W: 
Courtenay, A M. Willcox, with the fo llow111g ex-offic io m embers . 
Sir C. Rivers \Vil son, L. A. Atherley-] on~s,_ C. R. Bellamy, 
Lieutenant-Colonel R. K · B. Crompton, Wilham M. Murphy, 
Steph en Sellon and Ernest Benedict. 

•9• 
N ewspaper despatches -from London state that it is rumored 

that Messrs. Morgan and Yerkes haY e n~;ide ar:angements t~r 
placina 011 the Thames a service of Amenca11-bmlt boats, which 
will b; operated for the benefit ?f the pu?lic in place _of the old 
penny ~team ers, which have until now_ g1v~n a mo~t. 111ade_qu~te 
senice. It is doubtful whether the project 1s of s_uffic1ent dnnen­
sions to interest either of tl1 ese well-known financiers, however. 
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A Novel Combination of Polyphase Motors for Traction 
Purposes* 

BY ERNEST DANIELSON 

During the last few years there ha s heen a great deal of di s­
cussion as to the possibility o f u sing alternating current motor s 
economica lly fo r traction purposes. T he result so fa r obtained 
seems to be that while these motor s may prove successful n 8t 
only technically but a lso commercially in specia l cases, a s a 
rule they a r e inferior to the direc t-current series motor s for gen­
eral work. The reason fo r thi s is tha t the polypha se motors bc­
ha \'e like shunt motor s, that is, operate econo mically onl y at a 
certa in speed, and that, acco rdingly, other speed s are obtained 
only with a sacrifice in economy. It is true also that the in ­
duction motor s have other drawbacks, for instance, the watt-

To Source of El ectricity 

FIG. I 

less currents which necessarily belong to them, but it seem s t int 
the advan tages which they possess in s im1'>li city ancl of doing 
a way with sub-station s using rotating machinery are import an t 
enough to compensa te for the di sadvantage of wattless currents. 
It has a lso been pointed out by Mr. Scott at the Buffalo con­
vention when advocatin g the direc t -current moto rs for elect ri c rai l­
·way service, that the invention of a speed chan ging device might 
alter the situation. The author here proposes to d eal with an 
arrangem ent which makes it possible to obtain economically 
fo ur different speeds by mean s of only two motors-an arrange­
ment, which, it seems, will do away with som e o f the difficulti es 
now experienced in applying the induction motors to railway 
work. 

As is well known the concatenated control of two induction 
motors con sists in connecting the secondary circu it of one to the 
primary of the other, m echanical connec tion being arranged so 
as to make the moving parts of both motors a lways run a t the 
same speed. In this way a combination is obtain ed g iving a 
speed corresponding to half of the regular speed o f each moto r. 
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FIG. 2 

T he torque o f each motor wi ll be the same whcri u sed singly or 
in concatenated connection. This means that the output of the 
ccncatenated combinat ion is only half of the output of the mo­
tors operating indcpen den tly. If, in stead of using two simila r 
motors, two motors of different speeds (that is, with a diff­
er ent number of poles) are combined in concatenated connection, 
a speed is obtained which corresponds to a number of poles 
cc1ual to the sum o f both motors. Suppose a combination of 

* Read a t the annual meeting of the American Institute of E lectrical 
Engineers at New York, May 20, 1002. 

a six-pole and a four -pole motor and that the frer1uency = fifty 
cycles per second , then three di fferent s peed <; are poss ibl e, viz: the 
speed of the four-pole motor alone ( the six-pule motor running 
id le) = 1500 r. p. m. (minus slip ), the six-pole motor speed = 
1000 r. p. rn. and the combin ation speed = 600 r. p. 111. If bo th 
motor s are of the same horse-power, say, for in stance, 50 hp, it 1s 
easy to see that the combin al1011 gives a lso 50 hp. By m ean s of 
this arrangement we have acco rdin gly got a motor capacity of 50 
hp at three different speed s, 1500, 1000 and 600 r. p. rn. 

But it is possible to go still furth er. When connecting in con­
catenat ion we have the poss ibility of making the connection either 
so that the torq ue of both motors works in the same direction 
or by crossing the lead s combining the secondary of the fir s t 
n:otor with the primary of the second to get a re sultant torque 
which is the difference between those of the two motors. Thi s 
arrangement may be ca ll ed a differential concatenated connection . 
In order to sec the result of thi s, let us suppose two motors, 
one with ten poles and one with four poles, both of the same 
output, say 50 hp each, the rotors of which are mounted on 
the same shaft ( Fig. 1). If now the source of electricity be 
connec ted to the sta tor of the fo ur-pole motor, ancl the rotor wind ­
ing of the same motor be conn ected to the rotor winding of the 
ten-pole motor in such a way that the magnetic field in both 
rotors wi ll revolve in the sa me direction relatively to their cores, 
the torques of both motors wi ll be opposite to each other. A s 
both motors have the same output , then if the torque of the four ­
pole motor he ca lled unity, that of the ten-pole motor will be 
2.5; accordi ng ly , the resulting torque in this case will be 2.5-
1 = r.5 and acting in the same direction as that of the ten -pole 
motor. As the system begins to move, the frequency in the 
circuit be longing to the roto rs increases, wl:ercas the frequency 

FIG. 3 

in the stator of the ten-pole motor decreases. Started in the 
regu lar way by in serting resistance in the last seconda ry and 
gradually cutting it out, the speed comes up until the frequency 
iE the stator winding of the ten-pole motor approaches zero, 
which will happen when the speed is 1000 r . p. rn . ( the frequency, 
as _before assu m ed = 50 cyc les per second) , that is to say we 
have obtained a motor runni ng at rooo revolution s and with a 
torque which is represented by r.5; the torque of a 1500 revolu­
tion motor (four-pole) of 50 hp being = r. Accordingly t!J e 
horse-power of thi s arrangement is st ill fifty. By mean s of thi s 
combination of two motors we can thus obta in the sam e output 
under fo llowing conditions: 1 : o. The fo ur-pole motor a lone­
the ten -pole running id le-speed 1500 r. p. 111. 2 : o. Differential 
concatenation speed = 1000 r. p. rn . 3 : o. Ten-pole moto r alone­
fo ur-pole motor running idle-speed = 6oo r. p. m. 4 : o. Regular 
or direct concatenation- ~pced = 428 r. p. m. T hese torques and 
speeds are graphically r ep resent ed in Fig. 2, which gives the torque 
for any of the speed s with reg ular full load current on a 20-hp 
motor. No attention is however given to the lag, which , of course, 
is con siderably greater in the concatenated connection- direc t or 
differentia l- than with one motor a lone. 

Fig. 3 shows a small motor built on these principles and which 
i3 intended for running tool mac hinery in a workshop. It is 
des ign ed with one side ten -pole (la rge diameter) and the other 
fc ur-pole, and acco rding ly gives the same synchronou s speeds .. p8, 
6oo, IOOO, l 500. 

It goes without sayi ng that if gearing of some kind be used, the 
motor s need not have different numbers of poles; for in stance, 
if both motors are identi ca l and are geared to the same shaft, so 
that one gives a speed of 0.617 of what the other gives then the 
speeds wh ich are possibly obtainable form a geometrica l series, the 
ratio of which is 0.617; that is to say, it is possib le to obtain four 
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di fferen t speeds eaeh of whieh is 0.617 of the one which is nea res t 
higher. 

Before investigating how this method can be applied fo r rail ­
way moto rs t here should be poin ted out some features wh ich 
a re interest in g in t he d ifferential conca t,:n ation . As was fi r st 
noticed by Steinmetz a system of t\\' 0 equal motors in conca tena ted 
connect ion can operate at two different speeds, one o f them being 
practically the same as if the motors were dri ven independently, 
that is to say, double the speed of the conca tenated speed proper. 
\ \Tit h a system o f two unequal motors the same phenomenon ap­
pears ; a concatenat ed vair con sistin g o f one s ix-pole and one 
fo ur-pole motor ca n also run with six-po le spee d if th e six-pole 
motor is conn ected to the source of electricity and with fou r­
pole speed if the fo ur-pole motor is nea rest the source. In all these 
cases there is no ri sk o f obtaining these seconda ry speeds in stead 
of the one which is des ired, becausl'. the desired concatenated speed 
i,; always lower than the secondary spee<l s. Thus, when the desired 
speed is r eached the motor cann ot of itself get higher. 

\ Vith the differential concatenat ion th e matter is a litt le more 
complicated. \ \T hen describing the differential method we have, 
fo r the sake o f simplicity, ass umed that the moto r with the fe wer 
n umber o f poles was used as the primary motor, that is, con­
nected to the generator circuit. In t hi s case the secondary speed 
which is obtainable is the speed of the prime moto r it self and 
in opposite direc tion to the differentia l conca tena ted speed proper. 
Con ,-equently there is not even here when starting any possibi lity 
of ge tting th e wrong speed instead o f that desired. But sup­
pose that the ten-pole motor had been the pr im ary motor. Evi­
C:ent ly the start ing would take place in the same way as before , but 
when the speed of 600 revolu tions is reached the moto r would not 
get up a ny higher but wo uld con tinue to run and develop torque 
as soo n as the speed fa lls a li tt le· sh o rt of 600 r. p. 111 . That th e 
differe nti a l speed of 1000 r evolu tio ns ( minus slip ) works just as 
well with th is conn ectio n as wi th the o th er wi! l be elea r fro m the 
fo ll owing: 

S uppose that the con nections arc exac tly as Lefo re desc ribed for 
d ifferential co:1cateuation o:1 ly, with the difference that the genera­
tor is conn ected to the stator wi nd ing of the ten -pole motor and 
the rheosta t to t he sta tor o f the fo ur-pole motor. If now the 
ro tatin g fi eld in t he ten-pole mo tor o perates clockwise and by 
sorric ex tern al fn rce the machine is speeded up to , say, 970 r. p. m . 
clockwise, what will happen ? The magnet ic fi eld in the ten-pole 
rotor moves rela ti ve ly to the irnn cnre with a speed o f 600-970 
= - 370 r. p. m ., and it s directi on of ro tat ion accord in gly is co unt er 
cloc kw ise in th e irnn . Th e r ela ti ve speed of th e '!'agneti c fi eld in the 
fr• ur-pole rotor then is 370X 10/4, a lso coun ter clock wise. The abso­
l11te "peed therein is clockwise and = 970-370X 10/ 4= 45 r. p. 111 . 

Ev idently when thi ~ fi eld revo lves clock wi,-e- in th e same direc tion 
a:, the movement- the fn nr-pnle moto r acb a,- a generato r. The act ion 
i•; exactly t he same a s that of any induct ion motor with it s primary 
element rota ting , runnin g at a higher speed than synchronism. 
Now the current s from th is generator are used to spe ed U!) the 
ten-pole motor , when at the same time evidently the to rque re­
quired fo r running the fo ur-pole generator part of the system is 
subtracted from the ten-pole motor part. The case is analagons 
to t his: T ake a regular induction mo tor and conn ect not only 
it s primar y but also it s secondary to the source of elect ri city. 
T hen with pro per connect ion s we can obtain twice the r egular 
synchronous speed of the motor. 

Tha t the ten-pole par t of t he moto r system in th is case acts 
as a motor and not as a generato r can be proved in thi s \\'ay. 
\:\7hen in an induction 1~10tor the speed o f the ro tor fa ll s short r,f 
the synchronous speed, then the current in<lucl'. <l in the secon d­
a ry winding is nea rly in phase with the elect ro moti ve force 
that produces it, that is to say, the rotor winding carri es wlnt 
might be called a generator curren t. If, then , th e ro tor increases 
its spee <l so as to exceed that of t he revolving fiel<l o f the primary 
then the electromotive fo rce in<luced in the secondary part ( rotnr 
windin g) would change it s phase by 180 <l egs. in rela tion to the 
rn.agncti c fi eld; hence it is clear that t he current in the secon<la ry 
wind ing now has to be in oppos ition to the phase of the electro­
motive fo r ce; that is to say, in orde r to make an induction motor 
,vo rk as a motor above synch ronism it s seconda ry winding should 
not it self generate it s current, but a current has t o he let onto it 
aga in st it s own electro moti,·e fo rce. T hi s is exact ly what happen s 
in one motor here as we have pointed out that the four -pole side 
acts as a gen erator and then, of course, the electromotive fon- e 
fro m the ten-pole rotor ac ts as a counter electromotive force. 

O n account o f thi s we find that also with thi s connection thl'. 
motor will act as a motor with 10-4 = 6 poles just the same, 
hut that it will not by it self get up to the right speed, but has to 
be .<;oePCled up by some ont si<le fo rce. 

Having now described the methods of the differentia l C0!1-
catenation in combin ation with the direct one the next quest ion 

is this : \ Vhat ad van tage ean be derived fro m thi s arrangeme:lt 
fo r rai lway work? Immediate ly it will be clea r to a student o f the~e 
111 atte rs that one a dvantage of an important nature is the possi­
bility of using economically fo ur different speeds in stead of two. 
( A s a mat ter o f fact the metho<l o f gettin g three different speeds 
has been known fo r some time, but so 1ar as the writer is a ware 
it has not ye t been used fo r traction purposes.) When running 
over a road with considerable grades we now have the poss ibility 
o f work ing the motors a t di fferent torques corresponding to the 
different speeds, a nd still have the same output of the motors; 
that is, practica lly constant current . A s is we ll known this is not 
the case with the series motor . W hen thi s motor increases its 
speed, not only the torque but also the output becomes less, and can 
be increased only by cut ting out pa rt of the fie ld , an arrangement 
which is less sa ti sfacto ry, as it oft en causes a liability of sparking. 
\ Vith the methods here described it is possible on the contra ry 
to increa se the torque qbove the normal over almost the whole 
range, if that should be con sidered desirable- for in stan ce, in order 
to make up fo r los t time. T hi s is shown g raphica lly in Fig. 4, 
which shows a curve of torque and speed fo r a series motor a11J 
fo r a combination of polyphase motors. While the direc t-cur­
r ent motor cann ot a t h igher speed s develop torque above the 
curve "on loop ," the alternating-current mo tors can at will mo­
mentarilly develop anything up to the dotted lin e. W hen u sing thi s 
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sys tem the task of th e motorman will consist only in handling the 
cnntroll er so as to keep the curren t a t a cer tain normal value, not 
, .nly when accelerat ing , but also when running. 

T here is, however, one question more, which is fully as import­
a nt a s those alr eady dealt wit h ; nam ely, what is the economy in 
startin g ? T his is t he vi tal p oint fo r a considl'. rable p art o f trac­
tion work proj ected j ust now. I n order to see the result of the 
three-spee<l an d fo ur-speed arrangement s in thi s direction, it is 
necessary to choose special cases-different combination s g iving 
d ifferent economy. A s an example take for the four-speed system 
two motor s, one giving 2.5 times the speed of the oth er ; for the 
three-speed arrangement , two motors, one g iv ing 50 per cent more 
;.peed than the oth er , and compare the res ult s o f these com­
binations wi th the r egular concatenated connection of two simi­
la r motors with the single motor and the direct-enrrent series 
motor as to economy in star t in g. In order to find the r ela tive 
l'.conomy we shall fir st con sider the loss in secon<lary r es istan ce 
out side the motors, that is to say, the loss if there were n o losses 
in the motors themselves. W hen such an induction motor is 
brought up to full speed from standing st ill and with a constan t 
to rque, the input is exactly twice the output, that is to say, the 
loss in secondary resistance is equal to the amount of useful 
work. Gen erally if an induction motor with no losses in itself 
be brought up from a speed = n up t o full speed = I with con­
stant torque the r atio of input to output is = 2/11 + I. 

Apply th is formula to the d ifferent cases we fin<l , if the use­
fu l work is unity, th e input in electri ca l energy in the different 
cases : 
1 : o T he sin gle m otor 2/0 + 1 l = 2 . 

2 : o T wo simila r motors ; conca tenated connection u sed up 
to half of normal speed: E nergy developed by motor up to half 
speed = ¼ ; according ly 

2 2 
o + l X )( + o.5 + I X. J✓,( = I¾ 

3 : o Two motors ·with relative speeds I : 1.5; giving three 
speeds 0.4 : 0.667 : I. 
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Energy stored up at these three speeds= o. 16 : 0-444 : 1 ac­
cordingly 

- 2- X 0,J6 +--2-- X (0. 444 - O. L6) + 2 
y 

0 + I 0.4 + I O 67 i-- l 

0.67 
( l - 0-444) = 0.32 + 0.355 + 0.667 = I .342. 

4 : a Two motor s with relative speeds 1 : 2.5 giving fo ur speed s 
= 0.286 : 0-4 : 0.667 : r. Energies corresponding to these speed s 
= 0.082 : 0.16 : 0-444 : I. 

Input accordingly 
2 2 2 

= o+I X 0.082 ~ 0,286 + I X (0. 16 - 0.0S2) + 0-4 + I ,< 
0.4 0.67 

X (o 444 -0.16) + --2- ( I - 0.444) = 0.164 + 0.091 + 
0.67 -t- I 

= 0.355 + 0.667 = I .277. _,. 
In order to compare these results with the economy 111 starting 

with direct-current motor s we assume a seri es motor having no 
losses in it self; then the economy, when sta rting, is depending on 
the lowest speed at whi ch we can obtain the full counter electro­
motive fo rce. A n assumption which corresponds fa irly well lo 
good engineering is tha t the full electromotive force i5 rcachccl 
at a speed of two-thirds to three-quarter s of the full speed. vVhen 
conneeting the motor s in series this will accordin gly correspond 
to a speed of one-third or three-eighths of full speed when the 
changin g over from se ri es connect ion to parallel is accompli shecl. 
Us ing the same formula as befor e which is here equally appli cable 
we find input in elcetrieal en ergy in ord er to obtain a usefu l work 
of unity: 

I : a Full voltage rendered by the motors at two-third s of full 
speed. Energy required = 

u : I X ~ + 0.33; + l X (-¾ - +) + (t - 1) = 

= 0.222 + 0-444 + 0.555 = I.222. 

2 : a Full \'oltage r endered by the motors at three-quarters c,f 
full speed. Energy required = 

o : I X 6: + 0.37_; + I X ( t6 - . 6:) + ( 1 --!6) 
0,75 

0.281 + 0.562 + 0-437 = l .281 . 
Comparing these result s we find that neglecting th e losses in 

the motor s themselves, the economy in starting when using the 
combination of direct and differ ential concatenated connection, can 
be made very nearly the same as in direct current work, and that 
the three-speed concatenated eonneetion g ives an input of some­
thing like 6-7 per cent more, the regular concatenat ed connection 
with two simila r motors an input of about 20 per cent more than 
the direct-current and four-speed alternating syst em, and finally 
the single alternating motor an input of about 75 per cent more. 

Now taking into consideration the losses of the motor s them­
selves in order to get a really fair eomparison of the r elati ve 
merit s, we may assume the effici ency of the series motor and an 
induction motor at full load the same, say, 92 per cent- the 
efficiency o f two motors in concatenation will then eorne to some­
thing like 82 per cent ( or c\'en 84 per cent, with a low periodieity, 
say twenty- fi ve cycles); let us, however, assume only 82 per cent. 
If this is taken into consicleration and the time during whieh the 
motor s work with their different effi ciencies, in different eonnec­
tions is al so considered, we get the following results: 

E lec trical energy for starting up t o full speed 
I : a The single a lternating motor 2.1 7. 
2 : a Two simil ar motors: concatenated connection U5Cd up to 

half of normal speed = 1 .72. 
3 : a Two motor s with relat ive speeds 1 : 1.5, giving three 

speeds, 0-4 : 0.667 : 1 = 1.51. 
4 : a Two motors with relative speeds I : 2.5, g ivin g four 

speed s, 0.286 : 0-4 : 0.667 : l = 1.45. 
5 : a Continuous current seri es motor s operating in series up to 

one-third o f full speed and resistance entirely cut out at two­
t hircl s of full speed = 1.33. 

6 : a Continuous current seri es motor s operati ng in series up 1 o 
three-eighths of full speed ancl resistance enti rely cut out at three­
,quarters of full speed = 1.4. 

In these caleulation s some factors of minor importance are neg­
lected. Con sidering, for instanee, 1he iron los ses in the secondary 
of the induct ion motors when accelerat ing would make the figures 
slightly more favorable to the direct-connected se ries motors. On 
the contrary, it sh0uld be observed that there is an approx imation 
in favor of the series motor to a ssume that eonnectc:d in series 
lh ey get up to fµlly half the speed, when eonnected in multiple 

with the same current. These approxi mation s, however, will cause 
very small influence 0 11 the results obtained. Now, t~king into 
consideration the energy whi ch can Le return ed to the line by 
mean s o f the a lternating -current motors it is ev ide nt that al5o in 
thi s respect an advantage is obta in ed over the simple concatenated 
connection. 

Taking the thr ee-speed combination we find it poss ibl e to brake 
electri ca lly ancl return energy to about 0-43 o f the full speed, anJ 
with the four -speed combination down to about 0.3 1 of the same. 

T heoretica lly iL would be possible, when braki ng elect ri cally, 
with the three and four speed arrangemen ts to do it in steps, 
but as thi s would mean a slower stopping, r eference is here only 
made to applying at once the full brakin g torque cor re5ponding 
to th e concatenation giving the smallest speed. 

I : a Single motor- no en ergy. 
2 : a Two similar motors. 
Braking down t o about 0.54 per cent 5peed. Energy restor ed 

when braking from speed = 11 down to the least poss ible = 11 1 with 
that connection = 2 111/ n1 + n X effici ency of motor act ing a5 gen­
erator X energy taken from moving masses. 

When using moto r :; in concatenation fo r braking it must be 
bc rne in mind that it is not po55ible to obtain a negati ve torr1ue 
un til the speed has come down to a ce rta in percentage of the 
fu ll speed. Thi s per centage i5 dependent on the re5 i5tances of the 
conductor s and may vary con5iderably. For the purpose o f get­
ting a compari son it is her e assumed that the electri cal braking 
can begin at a speed o f 0.9 of the synchronous speed. 

ln thi s case energy accordingly is taken from moving ma5ses 
from 0.9 down to 0.54 of full speed. According ly if effi ciency 
be taken = 0.82 

2 X 0.54 
(0.81 - 0.29) X 0.3-1 + 0.9 X 0 .82 = 0 .32 

3 : T hree-speed motor s as before. When braking connect 
immediately in conca tena tion so a s to be able to use the same con­
nection down to· 0-43 of full speed. 

Energyrestored = 2 X 0 -43 
(0.81 - o. 183 ) X 0-43 + 0.9 X 0.82 = 0 .3_, 

4 : a F our-speed motor s as before. When braking connect di ­
rectly for being able to brake down to a speed of 0.31 of full 

speed. 

Energy restored = 2 X O 3 1 

(0.81 - 0. 096) X 0.31 + 0.9 X u. 82 = 0.3 
The result s so far obtained would correspond to r eality in 5uch 

cases where gearing is not made use of ; if gearing is used, the loss 
therein should be taken into con sidera tion. Thi s loss can gen ­
erally be estimated a t about 5 per cent , it must, however, be born e 
in mind that in the ca se of differ enti a l concatenation it may 
amount to somewhat more, since the power transmitted through 
the gearing really is more than the resultant power. In the 
table below, where the re5ult s are brought toget her, thi s increa sed 
loss is, however, neglected. The table gives a comparison of the 
different systems a s to input, the motor s for sta rting up to full 
speed an d electrica lly braking down as far as possible : 

R E L ATI VE A Mnu ... 1 O F E ,. E ~ c·; CoN,U!\l ED. 

l . O I A ccelera t i11 g a nd 
Acee era ting nl y E lec tri cally Braki ng 

W ithout With Without W i1h 
Gearing (;. ear ing G ea ri,1 g Ge a 1 i1,g 

IJ . C. l\loto r, res ista nce e n111 e ly cu, out a t 
½ full s peed. _____ __ ____ ____ __ ··-·----- - ·- U!3 

D. C. Mo to r, resis tance e ntire ly cut o ut a t 
¾ full speed __ ____ ___ ____ _ -- --------- -·- · - I.4 

.\ . C. l\lotor, simple .. __ ____ ____ _____ ·-·-- .--- :.,
1
, ·_

1
1,
1

~ 

A. C. l\f o to rs reg 11ldr conc:u e nated co nn ec tio n n 
A. C. Motors , three speeds : 0.4: U ui: L --· · - 1.5 
A. C. Motors , fo ur , peed,: 0.21'.15: U.4: U.67 : I_ 1.4:. 

1. 4 

1.48 
2.2n 
1.77 
1.58 
1.5:l 

1. 3:3 

1.4 
2 17 
1 3ti 
1.17 
1.15 

1.4 

U 8 
:Un 
l.47 
1 27 
1.:!4 

Admitting that the polyphase motor as a rul e is full y as efficien t 
as the seri es direct -current motor, it may be considered that 
when working on an C\' en road the difference in energy con sum p­
tion wil l be negligible, then it would appear that by using th e 
four-speed ar rangemen ts of concatenated connection it would he 
possible to get a more economical method of working electric 
road s than by means of the direct-curren t system with ser ies 
motors. Con sider ing at the same time tha t for g reater di stances 
the eleetr ie ene rgy has to be genera ted as a ltern ating curren t 
and then tran sfor med into dir ect in converter sta tions, whereas 
with polyphase motors on the cars simply static transformers ca n 
he used givi ng a difference in loss of at least 5 per cent to 7 
per cent in favo r o f the alternating -current motors, the compa ri ­
son comes out still more in fa vor of these. A n ad vantage a lso 
for them is that there is no need for high voltage in the rotating 
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part s of the motors; the rotor windings can be a rranged for any 
desir ed voltage thus giving the des igner full liberty to choose 
thi s so as to get the most convenient winding. 

The author is fully aware of the drawbacks inherent to the 
alternating system such as the necess ity of usin g a double trol ­
ley, the lag, etc., and admits that in many cases thi s syst em is 
t ntirely out of questio'n on account of the doubl e troll ey, but for 
e]eyated roads and for underground works thi s matter hardly 
comes into con siderat ion, and in many other cases the drawbacks 
of the a lternating system will probably be more than counter­
balanced by it s greater economy. 

One thing more should be mentioned. Probably it will be 
pointed out that there will be difficulti es introduced by making 
one of the motors of 2.5 times the torque of th e other. To thi s 
the author would r eply that the best so lution probably in many 
cases will be to connect in concatenation one motor with two or 
three others in pa rallel- for in stance with a locomotive with four 
axles, ha ,·e three of the motors of a slower running type than the 
fourth , and of a current carrying capacity something like one­
third of thi s one. T he same arrangement could be u sed for a n 
ordinary double-truck car with four motors. F or ca rs with only 
two axles the best arrangement will probably be with only three­
speed conn ection , and then there will be \'e ry I ittle difficulty- the 
difference in torque of the two motors not being so consider­
able. 

\Vesteras, Sweden , Oct. 25, 1901. 

•• 
A Car for City and Interurban Service 

T he car which is illustrated in the acco mpanyin g eng raYin g 
be longs to a type which is not unu sua l. It is. however, intended 
for a ci ty a nd interurban se rvice, where the suburban fea ture usu­
ally requiring so much attention from the general management is 

angle-iron pattern of ¼ -in. x 6-in. steel. The project 9 ins. in 
front o f the dashers. 

The vestibules have each a lamp and there are thirteen lamps 
within the car body. The inside lining, the partition and the doors 
are all of mahogany. The sash are also mahogany, those in the 
\' estibule having metal stil es. A very stiff and strong floor framing 
has been gi\'en these cars. A ngle-iron s are used in the corners 
and heavy diagonal braces have been introduced. The sides are 
curved, giving the car the advantage of a narrow bottom frame. 
In side the posts a high truss is used, covering up the window rail. 
T here is in addition a truss plank aga inst the posts, adding nu­
terially to the stiffn ess and strength of the curved sides. 

The design is one likely to become popular for roads which 
ccnn ect small cities. The interurban featur es acquire especial 
prominence where there is a large proportion of long rides, as in 
such cases it is necessary to adopt th e cars to the wants of the 
riders and make special preparation for their comfort. _ ___ .. ___ _ 

American Street Railway Investments 

The ninth editio n of thi s well -known m anual of electric railway 
properties has just been issued by th e Street Railway Pub­
li shin g Co mpany. Th e arran gem ent of th e book is the same as in 
th e previous editions, th e cities being arranged alphabetically, 
g iYin g the best opportunity fo r ready reference. The book con­
tain s a large number of maps, many of them being in colors, 
showing th e most important street railway syst em s in the United 
States. The stati stics given are compiled from the reports of both 
o perating and leased roads, and not only show all new roads that 
have been incorporated during the last year, but g ive the many im­
portant co nsolidatio ns which have taken pl ace. The date of infor­
mat ion published is g iven in every case, and in so me of the items 
is bro ught down as late as Apri l 15. The "Red Book," as it is 
familiarly known , is the only publication which thoro ughly covers 
th e detail s of bo th th e physical a nd financial conditions of electric 
railway properties, and it is valuable not only to street railway 

r~~~~~~~"'~:~,5 _ - . .~ 

DOUBL E·TRUCK CITY AND INTERURBAN CAR 

enti r ely secondary to the interurban. T he ca r is one built by the 
J ohn Stephenson Company for the Camden , Gloucester & W oo11-

b11ry Railway Company, and is part of a large o rder. 
Although the body is but 26 ft . in length, it is diYided into 

passenger and smokin g compartments, the former hav ing six, and 
the latter fo ur windows on a side. T he sea ts a re all cove red 
with sp ring cane. T hose in the smoking room a re longitudinal ; 
those in the passe nger co mpartm ent transverse and of the walk­
over pattern. T he short body was adopted because the traffic is 
not of the heaviest character, and a car of moderate dimen sions 
answers every r equirement. For thi s r eason also only t wo motors 
are used fo r propubion . T he trucks are of th e Stephen son type, 
No. 20. T his style has a short wh eel ba se, and on account of the 
improved arrangement of the springs is one o f the eas iest-riding 
t rucks on the market. 

T he ca r is 36 ft. long over the dasher s, 8 ft. 4 ins. wide over all , 
and 9 ft. from the under side of the sill over the t rolley board. 
Each end has a compl etely enclosed vestibule. the doors of which 
close against the body of the car. The vestibule floor is dropped so 
t hat it may be r eached from the ground by a single step. The 
roof is fini shed with street car bonnet s. The b olst ers are of iron. 
made according to th e railroad pattern. The sill s are plated with 
1/2- in. x 6-in. steel. Truss rod s und er the side sill s have a central 
bearing and are anchored at the bolsters. Th e bumpers are of the 

o fficial s and man agers a nd dealers in street rai lway supplies, but 
to bankers, capitali st s a nd o th ers interest ed in the construction or 
managem ent of city and interurban lines. 

----·♦•----
A special meeting of the directors of the Sao Paulo Tramway, 

Light & Power Company was held at Toronto, Ont., recently, for 
the purpose of adopting a by-law increas ing the capital stock of 
the company from $6,000,000 to $7,000,000. This increase was 
fo und necessa ry because of the growth of the company's business 
and it s operation s in Sao Paulo. The original capitalization con­
templated the building and equipment of an electric railway :n 
Sao Paulo, under the franchi ses which had been acquired by the 
company, and for the deYelopment o f the water-power privileges at 
Parnahyba, the erection of power transmission lines and the pur­
chase of right of way. As the undertaking progressed, the com­
pany further acquired, by purchase, the Electric Light Company, 
the Viacao (or mule road) and the Santo Amaro Railway. These 
purchases were not originally contemplated, but the wisdom of such 
a course has been vindicated by the results. It is now proposed t.o 
extend the company's electric railway lines, to add to the number 
of motor cars, to increase the capacity of the lighting and power 
plant, to provide additional transmission lines from Parahyba to 
Sao Paulo, and a second pipe line at the hydraulic plant. These 
exten sions and improvements are estimated to cost about $750,000. 
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Interurban System for Louisiana 

The announcement is made that the New O rl eans & South ­
wes tern Railway Company, which for a year past has Leen qui etly 
perfecting plan s for building it s proposed new elec tri c ra il way to 
extend from Montegut to Hahnvi ll e, is about to begi n work on 
the lin e. The road wi ll Le 71 mil es in length, .md will connect a t 
Hahnvi ll e with th e Illino is Central Ra ilroad. The plan of the 
company is to operate Lo th passenger a nd fr eight ca rs, a lso Jim 
Crow cars. Aside from rai lroading, the company int ends to sup­
ply li ght and power in town s along th e route o f the line. Brya n, 
Hayn es & Turner, of Memphi s, Tenn., have been awarded the 
contract for building th e roadbed o f th e new line, and th e Safety 
E lectrical l\1anufac turin g Company, of N ew O rlean s, has Leen 
awarded the contract for suppl yi ng the !lVerh ead work. Six 
H ein e boil ers have Leen contracted fo r, and th e F ult on I ron 
War.ks, of St. Loui s, has Leen g iven the contr:1ct fo r three cross­
compound condensi11 g eng ines. T he Bullock Elec t ri c Company, 
of Cincinnati, has Leen awarded the contract fo r th e generat!lrS 
for the power houses, whil e the switchboard apparatus wi ll be 
suppli ed by the Safety E lectri cal Company, of New O rl eans. 
P lans are n ow Leing made in New Orlea ns for all ho uses neces­
sary- general offices, power house, car h ouse, sh ops, pa ssen ge r 
and freight depots-in Thibodaux, Schri ever, H ouma, Monteg·ut, 
Vacherie a nd H almvill e, and two sub-s tation s between T hibodaux 
and the Mississippi Ri ve r and one between Th ibodaux and 1\10 11 -
tcgut. A brid ge is to be erec ted over Bayou Lafourche in accord­
ance with speci ficati ons fro m the \Nar D epartm <- nt in W ashin g·ton. 
It will be a drawbriclge, operated from th e power house. The 
general offices will Le two stories high, Lui lt o f Lri ck. Their di ­
men sions will Le 6o ft. x 40 ft., contain ing all ne cessary offices and 
also a n independ ent tel ephone station. T he power house is also 
to Le of brick, dimen sions 180 ft. x roo ft. The o ther buildin gs 
are to be of corrugated iron . The o f-fic er s o f th e company are: 
C. P. Shaver, president; Thomas A. Badeaux, secretary and at ­
torn ey; L. H. Lancaster, treasurer; C. P. Young, general man­
ager; C. P. Shaver, J. Whitney Beals, Jr. , L. II . Lancast er , 
Thomas A. Badeaux, Dr. H. S. Smith and C. P. Youn g, di rectors. 

•• 
Consolidation at Norfolk 

T
0

he plan to consolidate th e stree t railway, li ght in g, hea ting, ice 
factory and kindred int e1 es ts at Norfolk, Va., and n eighborh ood 
has Leen agreed upon. T his m er g·er embraces a contro l of the 
interes t s of thi s character in th e citi es sur roundin g Hampton 
Roads. There are twelve companies to b e c0nsolidat ed: New­
port News & Old Point Railway & E lectric Company, Citizens' 
Railway, Light & Power Company, of N ewp c, rt News; Norfo lk 
& At lantic T erminal Company, Danville Railway & Electri c Com­
pany, Newport News Gas Compan y, Di stilled Ice Company, o f 
Newport News, Norfolk Railway & Light Company, City Gas 
Company, of Norfolk; National Gas Company of Berkley; Berk­
ley Street Railway Company; Portsmouth Elel' tr ic & Gas Com­
pany, of Norfolk; Port sm outh & Newport N f' ws Railway Com­
pany. The companies embrace seven electri c railway syst em s 
owning an d operatin g r20 mil es of trackage '.'l nd occupyi ng the 
principal streets of Norfolk, Port sm outh , New:-iort News, Hamp­
ton, Ph cebus, O ld Point, Berkley, Pinner's P o int , Lambert's 
Point, Port Norfolk and South Norfo lk, covering three cities a nd 
eight town s around Hampton Roads. There a re also six fe rry 
lines, five electric lightin g plants, two ice plant s and two gas 
companies, in addition. Th e consolidated company will own three 
seaside r esorts, with h otels, Lath-houses ;,nd pavilions. Th e new 
nam e of th e company will be the Norfolk, P o rt , mouth & Newport 
News Company. It s total capitalizati on wi ll be $9,000,000. A lex­
ander Brown & Son s and J . William Middendo rf & Co., of Balti ­
more, and J ohn L. Wil liam s & Sons, of Ri chnw nd, Va .. are fin a n­
cin g the con soli dation. 

----•••----
Seeing Boston by T rolfey 

Special o bservation-car service similar to that of the Washin g­
ton Trac ti on & E lectri c Company, o f Washington, D. C., and the 
D enve r City Tramway Com pany and other compani es is bein g 
o perated in Bosto n. The cars leave Church Street, o pposite the 
P ublic Garden, for two trips daily, one sta rting at ro a. 111 ., th e 
other at 2 p. 111 . The time consumed in seeing th e sight s is about 
two hours, a nd the route covers all the important a nd int erestin g 
parts o f original Roston , Charlestown, Sumervi ll e Brighton , 
Cambridge and Brookline. It passes Bunker Hiil Monument , 
traverses the battl efield of Bunker Hill, passes on three sides of 
the grou nds and buildings of Harvard University, and threads 

through the most beautiful residence section of the city. A guide 
start s with each party, and te ll s the story of public buildings, an­
cient and modern hi story of Paul R evere, of "Old Ironsides" at 
the Cha rl estown Navy Yard, and th e sackin g of the Ursuline Con­
ve nt ; 111 turn p!lints out the Cambridge hou ses wh ere Longfellow, 
Lowell and other famou s men have lived, Mount Auburn Ceme­
tery , where 'they li e buri ed; the Bethany Sunday-school and the 
Boston Publi c Library- in shor t , indicat es a ll th e points of inter­
est. Signs readin g, "Seei ng Boston," are displ ayed con spicuously 
o n th e fron t and sid es of th e cars. 

---+♦----

Annual Meeting of the American Institute of Electrical 
Engineeers 

The annual meeti n g of th e In stitute was hel d on the eveni ng of 
Tuesday. April 20. T he meeti ng was large ly at tend ed , am] two 
int eres tin g papers on al tern ating-curren t electric traction were 
presen ted and di scussed. O ne of the se papers entitled "A Novel 
Co mLinatiun of I'o lyphase Moto rs for Traction Purposes," by 
Ernst D anielson, is pri nted in fu ll elsewhere in thi s issue, and th e 
o th er , " Some Notes on E uro pean Practice in Electric Traction 
wit h Three-ph ase A lt ernatin g Current s," will appear later. T he 
r epo rt of the lfoard ui Directors fur th e fi scal year end ed April 
30, 1902, showed a tota l m embership of 1549, a net gain of 239. 
T he fo llowi ng officers we re elected : President , Charles F. Scott; 
vice-pres id en ts, C. 0. Mai lloux, Biun J . Arnold, Schuyler S. 
\Vh eeler ; managers, Townsend \Nolcott, Gano S. Dunn, E. H. 
1\1 ullin, Charl es A. T erry; tr easurer , George A. Hamilton; secre­
tary, Ralph W . Pope. 

----♦----
Railway Activity in South Dakota 

Th e matter of electri c railway const ruct ion in South Dakota is 
1 ecei\' ing a g reat deal of att ention th is spring, a nd while t here is 
1• 0 do ubt mu ch di scu ss ion that wi ll r esult in little active work. a 
g rea t number of projects have been favora bly mentioned. The 
most import ant mo,·e in thi s direction is another effurt to fecure 
a compl et e electri c system of street railways for Sioux Fa lls, the 
j) I incipal ci ty of the State. Several promoters have been a tt empt­
in g to secure franchi ses in that city but have ruin ed their pros­
pec t s by rivalries a m ong th emselves, and the fie ld is n ow open 
fo r a new organi za tion t o get to work. S uch a one has been 
pr,1jec ted by loca l m en. It is proposed to utili ze a large milling 
I roperty , a t th e fa ll s of the Sioux Ri ver, th e in tentiun being to 
furni sh electric pow er to the city generally as we ll as to opera t e 
;t street ca r sy, t em. 

Another m ove is the proposed lin e th rough Clay County, from 
Vermi llion t o \Vakonda, whi ch is being pushed Ly local promoters 
at Vermillion, who cla im to have the fund s arra nged fo r. 

A lin e, abo ut -; ix mil es long, in Han son County, is also con­
templated. T hi s road will run fro m Spencer to Epiphany, where 
Father Kroeger , who is th e promoter, is conductin g a sanitarium . 
If h e decides that th e line would be a paying inve stment he h as the 
fu nds for it s construction, and can build it at any tim e. 

J ohn J-I. King and oth er promoters o f Huron are looki ng up 
the matter of a lin e fro1:1 R edfi eld, in Spink Cou nty, to the north ­
east , con nec tin g a number of towns. Lut this ha s not yet gone 
further than th e di scussion stage, alth ough, wi th the rapid 
develo pm ent of that secti on which is goin g o n, th ey may be ab le 
to have definit e plan s made before th e end of the year. 

------~♦---

Damages Demanded for Noise Caured by L Trains 

An importa nt" civil case has Leen assigned for trial by Chief 
Ju sti ce Mason, fo r Jun e 9, in a jury-waived session of the Suffolk 
Superior Court at Boston. It is the action of Edward F. Baker 
against the Boston E leva t ed Railroad Compa ny to recover dam­
ages on accou nt o f a n injury to real estate occasioned Ly th e con­
struction and operation o f th e road. 

It wi ll doubtl ess Le a test case in se ttlin g many qu estions of law 
likely t o ari se in thi s connection, a nd , as th ere are before th e cuurt 
ac tions for heavy da mages th e outcome will be watched with the 
closest atten tion, not only by the lawyers. but also Ly tho se who 
hav e claims of a lil~c nature agai nst the road. The amount of 
damages claim ecl in thi s parti cular case is comparatively small, 
and it has been se lected in order to tes t th e novel ques tions in­
vo lved. 

Th e principal qu es tion whi ch wi ll co me up for the decision of 
th e court will probably be that of wheth er the noi se caused by th e 
runnin g of train s shall be taken into con sideration in determinin g 
th e amount of dam ages awarded. T he road denies that thi s is a n 
element to be considered. 
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The Everett-Moore Situation 

Th ere is still no change i11 the E verett-Moore situation so far 
as the traction inter ests are concerned. The bankers' committee 
has succeed ed in disposin g of two of the small er t elephone plants 
at good figures, in addition t o th e large plants a t Dayton and Co­
lumbus, so ld some time ago. The dea l for the sale of the Tol edo 
Railways & Light Company to J. & W. Seli gman & Company, of 
New Y o rk , is o ff, a nd M essr s. Moore, Enrett & Lang are in 
New York to consult with oth er parties who :ire negotiating for 
the property. There is nothin g new relative to 1he North ern O hi o 
Traction situation, two parties still being anxious to purchase 
t h e road. The fee lin g is gaining ground th8t th e syndicate is 
anxious to h o ld thi s property, and in event of th e sale of the 
D etroit Uni ted interests it is thought that th e Northern Ohio 
Traction will be r etained, in which event it -.·1ill b e greatly im­
proved to provide much faster service to Akron. Chairman New­
comb, of the bankers' committee, has gon e on an extended vaca­
tion, and J. R. Nutt will represent th e bankers in the negotia­
tions for the sale of th e railroads. R eceive r Edwards, of the De­
troit & Tol edo Shore Lin e, has m ade applicat ion for permission 
to issue receiver' s certificates to connect th e west tracks of the 
Shore Line with th e D etroit Southern at Trenton; also for au­
thority to purchase locomotives and cars to operate a steam 
freight line. The o ther tra ck is equipped :or elec tricity, and 
through cars will soon be operated in connection with the To­
ledo & Monroe Railway. 

----.-♦.-----

The Indianapolis, Shelbyville & Southeastern Road 

The J ndianapoli s, Shelbyville & Southeastern Traction Com­
pany is co111pleting track-lay in g from th e public square in Shelby­
vi ll e to th e ci ty limit s of Indianapolis, at which po int the track will 
co nnect with th e India napoli s Stree t R ailway Company's line. 
T he company has utili zed a fo rce of 108 teams a nd 250 men on 
the work, and is ballastin g the track as fas t a,; th e rail s are laid. 
It will probably have th e road in operat ion fro m Shelbyvill e to 
Ac ton by June 1. Cars will probabiy be runnin g from Washington 
Stree t, Indianapolis, to th e public square in Shelbyvill e by June 
15. Th e power house is co mpl eted, th e bo iler s, h eater and con­
denser are a ll erec ted, and th e engines a nd ge nerators are now 
bein g installed. Th ere is no t a ·:urve upon the road between the 
city limit s o f In dianapolis and th e city limits of Shelbyville at a 
g rea ter ra di1.1 s th an 20 clegs. , in co nsequence of which cars can 
maintain a high rat e ol speed, and, it is th ought , ca n easily make 
the run from termin al to terminal in one hour, a s th e cars a re 
geared up to a speed of 52 mil es an hour. 

R ega:-ding summer attraction s on th e line, in addition to the 
Acton camp grounds, which h as for many years b een visited every 
season by thousands of peopl e, there is now being laid out 1 mile 
eas t o f Acton picnic grounds of 40 ac res. This tract of land has 
many natural advanta ges, being rolling land, partly covered with 
heavy timber and partly with shrubbery , ;:i ncl bo rderi ng on the 
lJanks of Buck Creek , which at thi s point is deep enough 
to provide boating for a distance of a quarter of a mil e, It is the 
intention of the owner of thi s land to erect a la rge pavilion here 
for sh elter and also build a summer th eater an d beautify the 
g rounds ex temively. 

------...♦----
3000-Volt Trolley Sy~tem 

An i1, te resti ng polyphase equipment at Neustadt , near Vienna, 
is described in l'I11d11strie E lfftriq 11 e. The plant ha s just been in­
stalled for th e governm en t arsenal, and it is proposed to connect 
th e ar senal with the Schneeberg Railroad, two-thirds of a' mile 
away. Tile ar senal already has instal led a m achine-shop :lriving 
plant, operati ng at 3000 volts and 42 cycles per second. It wa s 
decided, th erefo re , to apply thi s pressur e direc tly to the railway 
line. Th e locomotive consist s of a 36-kw 3-phase induction motor 
geared to th e wheels and suppli ed with current from two troll ey 
wi res upon which the usual E uropean bow tro ll eys are employed. 
The track is used as the third el em ent of the circuit. The loco­
motiYe is provided with an air compressor for brakes and also 
fo r the operation of the controller, which is indirectly operated by 
compressed air. Th e locomotiv e greatly resembles those con­
structed by its makers, Ganz & Co., for th e Valtellina Railways in 
Italy. Th e lin e ha s now been in o peration about three months, 
a nd its successful working is considered to have demonstrated 
that th e u se of ,1000 volts alternating current on a trolley wire is 
not only relatively simpl e and easy but also commercially 
':'conomical. 

London Letter 

(From Our Regular Correspondent.) 
The London & Brighton Electric Railway bill having been 

thrown out of Parliament, it is now stated that Mr. Behr, the in­
ventor of the mono-rail and the promoter of the Manchester & 
Liverpool Electric Express Railway, which was sanctioned by 
Parliament last session, has been commissioned by a syndicate to 
prepare plans for a new railway on the mono-rail principle be­
tween London and Brighton. 

The proposal to construct an electric light railway between 
Sandwich and Deal is assuming a practical shape. A joint com­
mittee of the two corporations interested has the matte: _in hand, 
and the Sandwich Town Council has agreed to the engagement of 
an expert to advise as to the possibility of carrying out the 
scheme, and as to its approximate cost. It is suggested that. the 
proposed railway should run from Sandwich Quay, by way of the 
Sandhills, to the north end of Deal, and both towns will be equally 
benefited. 

The Manchester Corporation has recently ordered from Mr. 
Markell E. Curwen 155 Brill trucks. This is the second order of 
Brill trucks for this corporation, «nd is for their No. 21 E type, 
with solid forged side frames. 

The Manchester tramways committee has been requested by 
th e gas offic ials to allow them to use the tramway poles for the 
purpose of street lighting. Gas mains would of course have to be 
laid to the base o f the poles, and it is suggested that gas lamps 
could be suspended from special brackets which would be attached 
in som e suitable and ornamental way to the poles. The electricity 
committee recently announced that the sanction of the Local Gov­
ernment Board had been given to the application of the corpora­
tion to borrow £477,000 for electricity purposes. The application 
form ed the subj ect of an inquiry recently h eld by one of the in­
spectors of the Local Government Board. 

Th e speech es delivered at r ecent meetings of railway share­
holders indicate that the revenues of railway companies are being 
se riously depleted by the remarkable development of tramways in 
large ci ti es. The comp~nies are n ow endeavoring to meet this 
new and form idab le competi tion by materially reducing their 
rates for local season ticket s. 

The passengers ca rri ed by the London United Electric Tram­
ways during the Easter holidays showed a large increase over the 
previous year, Th e figures were as follows: On Good Friday. 
143,782, as compared with 119,565 in 1901, or an increase of 24,217; 
Easter Monday, 261,418, as again st 164,390 in the previous year, 
or a n increase of 97,028, making a total increase for the two days 
of 121,245. On the last August Bank Holiday the passengers num­
bered 218,000, o r 43,418 less than the figures for Easter Monday. 

Leeds and Bradford have been united by a tramway, and the 
j ourney between the two cities can now be accomplished by elec­
tric cars in about one and one-quarter hours. Time tables have 
been exchanged between the Leeds and Bradford Corporations. 
who run the cars. From Leeds drivers are allowed forty-eight 
minutes to reach Stanningley, the midway station. The fare to 
Bradford is sixpence, payable in six stages . The railway com­
pani es charge ninepence. Expresses do the journey between the 
two cities in seventeen minutes, though the average time by rail 
is about half an hour. 

The British Thomson-Houston Company, Ltd., of Rugby, has 
obtained the contract for 205 electrical equipments for the cars of 
the Manchester Corporation tramways. The 205 equipments rep­
resent 410 electrical motors of the G. E.-52 and G. E.-54 type, the 
controllers being B.-3 type. 

The London, Brighton & South Coast Railway does not pro­
pose to allow anyone else, if it can prevent it, to make an 
electric railway from London to Brighton, and Mr. W. Forbes, 
the general manager, has recently stated that when the time is 
1 ipe, and as soon as they are convinced that an electric system 
can be produced capable of running trains at a high ,;peed over a 
50-mile track, they will adopt it at once. Meantime their electrical 
advisers, Mr. Philip Dawson and Major Cardew. are watching 
every detail of the progress of electric traction, and in next session 
of Parliament they will apply for powers to erect electric generat­
ing stations for their whole system, so that as soon as they decide 
to go ahead they will be able to do so without unnecessary delay. 

There seems to be now a probability that the city of Belfast 
may enjoy electric traction within a reasonably short time, the 
City Council at a recent meeting having appointed a special com­
mittee to negotiate with the Belfast Tramway Company for the 
acquisition of their property. This resolution was adopted: "That 
as the corporation is entitled to purchase the Belfast street tram­
ways in August, 1907, on the terms fixed by act of Parliament, the 
Counc.il in committee are of opinion that if they can be purchased 
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by agree m ent in th e meant ime on a fair and equitable basis 1t 
would be desirabl e to do so, or, fa iling any such agreement , on the 
basis of the actual value of th e lin es, plant and good will, to be 
fixed by an arbitrator under the act , with a full a llowance fo r the 
profits which might be earned by the co mpany during th e res idu e 
of their t erm. Th e amount fi xed fo r the good will in the al'. t of 
P arliam ent is 'a sum not exceeding £3,000.' " 

At th e a nnual m eetin g of the City of Birmin gham Tra mways 
Co mpany, Ltd. , M r. J ames R oss stated, a mong other th ings, that 
th e r esult s o f th e wo rkin g of th e Bri stol R oad lin e, in co nvert ing 
whi ch to th e ove rhea d elec tri c system th e company spe nt a good 
deal o f money, we re turnin g out ve ry sati sfac to ry. T hat line was 
wo rked on the n ew syst em fo r se ven a nd a half m onths up to the 
end of D ecember, and the net earnin gs were about £8,000, whereas 
under the o ld sto rage battery system it wa s hard work to make 
expenses. 

The se lec t co mmittee appointed by the House of Lords to con­
sider the L ondon railway bill s has now enter ed upon its wo rk. 
Fourteen of the bills, which were deposited at th e co mmenceme nt 
of the session, now remain, viz., th e Charin g Cross, Hammer­
smith and District E lectric Rail way (two bill s), City and No rth­
Eas t Suburban E lectric R ai lway ( two bills), Ki ng's Road Rail­
way, King's R oad R ailway (Putney ext en sio n), North-East Lo n­
don Railway (two bills) , P iccadilly and City Rail way (t wo bi ll s), 
W est and South L ondon Junct ion Railway, Lo ndo n United Elec­
tric R ailway, Bra mpton and P iccadilly Circus Rail way (n ew lines, 
et c. ) and th e Central L ondon Rail way (new lin es). 

L ord Windsor is chairman of th e co mm ittee, and the other 
members are the Marquis of Ba th , Earl La uderdale, Viscount 
Knutsford and L ord Zouche, of Haryngwo rth. 

Th e Hastin gs Co rpo ration has r efused to assen t to a bill , pro­
moted in Parlia ment, by Mr. W . M. M urphy, for power t o con­
struct a tramway lin e on the sea fro nt, the fo ll owing amendment 
being ca rried: "That thi s Council declines to en tertain applica­
tions fo r their support to th e H a~tin gs Tramway Exte nsion bill 
until the outbound tramways, for whi ch parliamentary powe rs 
have. already bee n obtain ed, have been const ructed." 

The fo rmal openin g of the new elec tric t ra m way system con­
struct ed by the Burnley Corpo rati on took place recent ly. Last 
year the corporation acquired th e undertakin g of the Burnley & 
Distri ct Tra mways Co mpany, th e purchase price be in g £53,000. 
A 4-ft . gage was adopted, and the corporat ion has been enabled 
to lay a double t rack almost the whole of the d ista nce of 7½ m iles 
from Padiham right th ro ugh B urnl ey and on the Nelson. T he 
corporation has laid the lin e and made the n ew roadway under 
the superintendence of th eir own o ffi cials, th e o nly con tract work 
being the el ectrical equi pme11t and th e car s. Twenty-four cars 
have been purchased, and it is intended to run a five minutes' serv­
ice throughou t the g reat er part of the day. It is expected that 
the cost of the undertaking will be about £110,000, which, with 
the sum paid to the o ld company, will make in all about £160,000. 

In pursuance of the se ri es o f Glasgow Corporat ion lectures, Mr . 
J ohn Young, the general ma nager of the t ramways, delive red a most 
interes ting lecture on the Gl asgow system in th e Berkeley Hall. 
Mr. Young sketch ed the earli er hi sto ry of stree t locomotion, a nd 
demonstrated his points of compariso n by a n int eresting se r ies of 
slides. In dea lin g with the tram ways of th e city, M r. Youn g showed 
th e r esult s that had been obtained by th e old h o rse car system , 
pointing out how the revenue had increased from £222,000 in 
1894-95 to £ 484,000 fo r the last financial year. H e estimated that 
for the p resent financial ·yea r th e revenue would reach £600,000. 
H e sta ted that a very stri k in g increase had also taken place in 
the number o f passen ge rs carri ed. The number ca rried by the 
T ra mway Company in 1894 was 54,000,000, and th e number car­
ried la st year was nearly 133,000,000. 

At a r eeent meeting of the tramways co mmittee of the Dar­
lington Town Council it was unanimously decided t o reco mm end 
the overhead syst em. The estimated cos t o f the lines, which ex­
t end about S miles, without all owing fo r o ld material, t h e existi ng 
car house, rolling stock, horses , etc., and without including th e 
purchase pri ce o f the old tra mways, £ 7,500, was stated at about 
£90,000. If it were made a double line th ro ughout under like 
rnnditi ons, the cost would work out to about £w,ooo. If £ rno,-
000 were bo r rowed, the interest on that a mount at 3½ per cen t. 
re payable over a pe riod of forty years, the cost for in terest and 
liquidati on wo uld be £ 4,682 14s. per annum. A penny rate in 
Darling ton pro duces £ 814 net , but it is ho ped t hat the receipts 
fro m th e tramways will befo re lon g cover th e cost. 

The Corpo rati on of B ri ght on is threatenin g to invade th e sea 
front of t hat popular city by the sea, and newspapers · are already 
up in arm s against what son1e of th em term vandalism. T rue it 
is that the esplanade at Brigh to n is a world-famous prome nade, 
but h ow it eould be utterly ruined by a we ll-co nstructed elec tri c 
t ramway line on the side o f the road next the sea is rather a 

stretch of imagination. It wo uld a t least perhaps assist in doing 
away with the row of antiquated cabs which dai ly stand there, 
much to the detriment of th e sanitary conditi on of the road. 

Electrical power equipment of the new workshops at Khargpur 
for th is rai lway h as been o rdered from D. Bruce Peebles & Co. 
T he order inc ludes eighty motors of an average size of rs bhp, 
a nd wi ll , when co mpleted, be one of the largest power in­
:,tallations. T he same concern repo rt s an exceptionally heavy 
trade in motors for power deve lopment, having at the present 
moment on order a n equivalent to 20,000 hp for every variety 
of power tran smi ss ion, both for co lonial and home orders. 

A. C. S. 
----♦+ ---

Street Railway Patents 

l iN lTED ST1\TES PATENTS I SSUED MAY 13, 1902 

[T his departm ent is co nduct ed by W . A. R ose nbaum , patent 
attorn ey, Room No. 1203 -7 Nassau-Beekman Building, New York.] 

699,640. Trolley H ead or Wh eel ; G. Aye, Kittanning, Pa. App. 
fi led Sept. 28, 1901. T hree wheels are mounted on th e troll ey 
head in such a way that their rim s will form th e three boundarie s 
of a t r ian gular spa ce for th e wire. 

699,643. Contro ll ing Attachment for Trol ley P oles; R . J. Barry, 
\Ves tboro, Ca n. App. fil ed D ec. IO, 1901. Th e t roll ey pole is 
preve nted fro m flying above the wire when th e wh eel rnn s off by 
a spri ng which connects th e pole with the roof of th e car and 
opposes the mam sprin g of th e arm. 

699,651. E lec tric H ea ter; M. C. Burt , Chi cago, Ill. App. fil ed 
O ct. 30, r9or. T h e hea tin g r esistance is placed around the out­
side of a perfo rated tube, and air under pressure is sent th ro ugh 
the tube and t he p erfo rati ons to create circulation. 

699,744. Trolley Wheel ; G. E. Chapman, C. L. E nsig n and J. 
J . Weir, Clenland , O hio. App. fi led Ju ly 16, r9or. The co ntac t 
device betwee n th e harp and th e wheel makes both tan genti :d and 
lateral contact. 

699,769. Street Car F ender ; A. W. Shank, D etroit , Mich. App. 
fil ed May 13, 19or. The front of the fend er is held eleva ted by 
chai ns, which pass a round a drum or staff. T he motorman is 
thereby able to rai se and lower it a t wi ll. , 

699,842. R en: rsible Guard Finger Clamp for Brake B eam s; C. 
F. H un toon, Chicago, I II. App. fi led F eb. 18, 1902. A guard 
finger clamp for brake bea m s formed with plurality of sockets for 
the rece ption of the guard finger and a seat for a m ember of th e 
brake beam and means for clampin g the guard fin ge r in either of 
the seats, a1Hl coin cid ently securi ng t he devi ce in position on a 
b rake-beam member. 

699,862. Finger Guard for Brake Beam s; C. H. \Villi a ms, Jr. . 
Chicago, 111. App. filed Feb. 12, 1902. Th e guard finger passes 
th rough an opening in th e flange of the beam , and it s extremity is 
fas tened to the web of th e beam, the beam thereby supportin g it 
at two po in ts. 

699,902. Rail-Bond Con struction; E . G. T homa s, Cambridge, 
Mass. App. fi led Nov. r , 1901. The bond passes through th e web 
of the rail, the ends being faste ned to the opposite sid es th ereo f. 

699,929. Finger Guard Ciip for Brake Beams; J. T . W . Rude­
sill , East St. Louis , Ill. App. fi led Oct. 21, r9or. Th e clip is o l 
suc h construction that it may be readi ly applied to th e bra ke bea m 
or d isconnected t h erefrom. 

699,927. Tro ll ey; P. McCull ough, Tuebrook, Liverpool , Eng. 
App. fi led June 24, 1901. A construction by which the t ro ll ey 
head can separate from the pole wit hout injury to th e wire when 
an excepti onal pull is applied, as wh en the hea d gets entang led. 

699,951. Elec tri c Co nrtoller ; J. C. H enry, D enve r, Col. App. 
fi led April r, 1901. T h e m ethod of operating a pair of elec tric 
motors, wh ich consists in connecting th e armature s in series re­
lat ion and t he fie lds in shunt th ereto, changing the co mbined 
machine to parallel and then speedi ng up by placing th e fields of 
both motors in se ries. 

699,981. Arch Bar ; T. C. Salveter, St. Loui s, Mo. A pp. filed 
Sept. 16, 1901. An arch bar fo r truck fra mes, cn nsisti ng of upper 
and lower membe rs an d a spring sea t, a ll fo rm ed in nne ·cast in g 
and provided with reinforcing flan ges. 

699,986. Ca r Fender; \ V. Sull iva n, St. L ouis, Mo. :\pp. filed 
July IS, 1901. Detai ls. 

700,052. Electric Motor Car or L oco motive; C. De Kando , 
B udapes t, Au stria- H un gary. App. fil ed A pril IJ, 19or. To enab le 
a car to be npc ratcd by hi gh-k nsion rnrrents with safe ty, all of 
the conducto rs and parts whi ch carry th e current .a re encased in 
metalli c tubes and covers, which arc ground ed. 

700, 126. System of Electric Rai lways of the Sectio nal T ype o f 
Co nducto rs or Rail s; C. J. Kint ner, New York , N. Y. A pp. fil ed 
Dec. 2, 1901. U tili zing a part of th e workin g current tak en from a 
li ve section over wh ich a ca r is pass in g, to prevent any circuit be-
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tween a sec tional contlucto r immediat ely in th e r ea r o f th e li ve 
sect ion and the current fec tl er, unt il th e car has passed out of th e 
secti on of wh ich it is loca ted. 

700, 127 . E lec tric Rai lway; C. J. Ki ntn er, New Yo rk, N. Y . 
A pp. fi led May 6, 1901. T hi s .in venti on comtemplates lowe ring th e 
current-flow throu gh th e terminal s o f a switch at the t ime that the 
correspondin g sec ti onal condu ctor is di scon nected from the cur­
rent feeded, to such an ex tent as to m·oid injuri ous a rcin g. 

700,128. E lec tri c Railway; C. J . Ki ntner , New York , N . Y. 
App. fi led l\ Iay 6, 1901. A safety sys te m in wh ich cars a re auto­
ma tica lly pre,·ented from approachin g each o th er to a ce rtain 
d istance, and in whi ch dra wLrid ge s a re prevented fro m openin g 
a ft er a car ha s approached within a ce rtain di stance o f it. 

PAT ENT NO. 700, I 30 

700,129. E lec tric R ailway; C. J . K intner , New York, N. Y. 
A pp. fil ed May 6, 1901. S ig nals are a rranged t o b e o perated co­
incidentl y with the energ izin g and de-e nerg izin g of the sec ti ons 
.,f a third rai l, to thereby indi ca te t o moto rm e n th e positio n of 
ca r s wit h resp~c t t o the sectio ns. 

700,1 30. E lec tri c Railway; C. J . Ki ntner. Ne w Yo rk. N. Y. 
App. fil ed D ec. 5, 19 00. A sa fety system wherein th e current to 
the secti on s im medi ate ly ah ead and behind a car is controll ed 
and co-operating signal s lik ewise operated. T h e inv enti on also 
relates to th e manu al contrnl of curre nt to t he sections. 

700,13-+· Troll ey; l\L P. Crcahan, Pit tsburg, Pa. App. fil ed Oc t. 
25, 1901. T h e troll ey wh eel is sprin g-m oun ted a t the end o f th e 
po le: 

ENGINEERING SOCIETIES 

NEW ENGLAN D STR EET R AILWAY CLUB.- T he regu­
lar m onth ly m ee ting of th e club will be held at R oom 22, \Valker 
13u ildin g, Ma ssachuse tt s In stitute of T echn ology, Boston, on 
T hursday evenin g, May 29. T he speak er o f th e evening will be 
Professor 'vV. L. Puffer, of th e In stitut e. 

AMERI CAN I NSTITUTE OF E LECTRICA L EN GIN­
EERS.- A n ex tra m eeti ng of th e Imtitut e will !Je h eld a t the 
house of the m eri can Soci ety o f Civi l E ng ineers, 220 \Ve st Fifty­
Seventh Street , 0 11 \V edn e day, May 28, a t 8: 15 p. m. Th e general 
topic for the eve nin g wi ll be "Elec tri ci ty in th e Army and Navy," 
a nd m any interestin g papr r s are pro mi sed. 

PERSONAL MENTION 

MR. P . A. D. W ID ENER and M r. Wil liam L. Elkins will sail 
fo r E urope May 28, to be gone pro baLly th e entire summ er . 

MR. A. K . BAYLOR, fo rmerly connec ted with the r a il way de­
partment o f the British ] homson-Huuston Company ( Ltd.), and 
now interest t:d in the B riti sh E lec tric Ca r Comp;i ny, is a t prese11t 
on a visit to the Uni ted States. H e may Le fo und at h is office 
in the Bowling Green Duilclin g, or a t the H otel A lbermarl,-, 

MR. J AMES F. MANN, for merly pres ident and manager of the 
Utica & Mohawk Rail road Company, of Utica, N. Y .. di ed at hi s 
home in that city a few days ago. Mr. Mann wa s Lo rn in Utica 
;i nd had devoted all o f hi s energies to the interest o f the city. H ~ 
\\ a s one o f the organize r o f the \ Vood & Mann Steam Engin e 
Company, which di scontinued business a ft er operatin g for twelve 
year s. It was in 1885 that l\1r. l\I ann became interes ted in st r eet 
railway work , and h e was prom in ently id entifi ed with the company 
in hi s ho me ci ty until the prope rty was sold. about a yea r ago. 

l\IR. \V. R. \V. GR I FF] N has r es igned as chief eng ineer and 
superi ntende nt o f mo tive power of the Lake S ho re E lec tric R ail ­
way Company, of C! evel;;.nd. O hi o, to accept th e position of 
electricia n a nd superintendent of con structi on o f the R ochester 
& Eastern Railway, o f Rochester, N. Y., which is about to bui ld 

an elec tric railway ex tendin g from R och ester. Mr. Griffin is an 
expert elec trician ancl interurban railway authority, and was chief 
eng inee r o f the Toled o, Fremo nt & N or walk divi sion of the Lake 
Sho re E k ctri c Railway when it was owned by the Comstock syn­
dica te. Mr. G ri f-fi n wa s presented, a few days ago by his asso­
ciates, with a hand so me gold watch as a sli ght tok en of the i.­
estee m for him. 

MR. A. LOCHERER, engineer of the M unicipal Railway, Mr. 
F elix Rous cl, member o f the Pari s Municipal Counci l, and Mr. F. 
Bien \'enue, chief eng in eer o f the bureau of bridges and roads of 
Paris. F rance, who are in the U nited States to s tudy American 
rai lway practice, were the guests last week of Mr. George J. Ko­
Lu sch and the officer s o f the East St. Loui s & S uburban Electric 
Railway Company. The gentlemen an d Messrs. Haynes and Bram­
lette, o f the road , boarded a spec ial car of the Suburban and made 
the trip from Bellev ille. a di stance of fourteen miles from East St. 
Loui s, in half an hour. Messr s. Lochere r, Roussel and Bienvenue 
expressed them selves as parti cularly well pleased with the East 
St. Loui s syste m , it b eing on e of th e most complet e lin es in tlt e 
country, they said. T hey in spected the New York Rapid Transit 
S ub way on Wed nesday, May 2 1, and sai led for E urope on Thurs­
day, May 22. 

MR. 
of the 
with a 

E. C. FADER, the r etiring general superintendent 
Cleveland Elec tric Railway Company, was presented 
loving-cup before leav ing Cleveland by hi s old em-

e?t· 
I· 

E. C. FABER 

ployees , the presen tation cere­
mony being held in a hall hired 
for the purpose. Mr. Faber is 
probably the youngest superin­
tendent in thi s country h a\' ing 
charge of a property of any s ize 
at a ll commensurate with that of 
tl:e Cleveland E lect ri c Ra ilway, 
and th e many express ion s nf 
gc.od will and apprec iation of hi s 
:ibi li ty that were g iven to him by 
l1i 5 old employees before h e left 
W(re very grat ifyi ng, not o nl y 
to th e recipient , but to hi s many 
fri ,• ,.d s in the management, who 
!1;id placed him in control of the 
ruacl' s operation. Mr. FaLer has 
not yet decided what business 
connec tion s he wi ll make in th e 
fut ure, although he has a lready 
had some good offers, but as he 

ha s devoted all hi s Ii fe to the 
probably r emain in thi s fi eld . 

operation of street railways h e wi ll 

MR. C. LOOM IS AL LEN, who, as previously announced, has 
been appointed general manager o f the Utica & Mohawk Valley 
Railway Company, o f Utica , N. Y., succeeding Mr. J. J. Stanley, 
who has been appoi nted general m anager of the Cleveland Electric 
Railway Company, assum ed hi s n ew position on May 15. Mr. 
A ll en has been connec ted wi th the Utica & Mohawk Valley Rail­
way Company fo r about a year. He has been acting in the 
capacity o f chief engineer of th e extensio n n ow being constructed 
Letween H erkimer a nd Littl e Fall~ mostly, although part of his 
time has been spent in securing th e ri ght s of way for the lines 
through the private property to th e west of Utica. Mr. Allen, as is 
well known, has been assoc iated with electric railways for many 
yea rs. H e has been interested in the systems a t Albany and Syra­
cuse, a nd at th e tim e that the O neida Street Railroad was pur­
chased by the Utica & Mohawk Valley Railway Company, h e was 
at it s head. He was also prominently identified with the Lorain 
Street R ailway Co mpany, o f Lorain, O hi o. 

MR. IRA A. McCORMACK, before leaving Cleveland to take 
up the dut ies of hi s new position with the New York Central & 
H ucl son R iver Railroad, was g iven a luncheon by President Horace 
E. Andrews, of the Cleveland E lectric Railway Company. The 
ret iring general manager was warmly congratulated by th e guests 
on hi s appoi ntment to the position o f assistant manager of the 
Mott Haven Divi sion of the Centra l. Among those present were: 
Mr. \V. C. Brown, third vice-president of the New York Central ; 
Mr. Edgar Van Ettan, second vice-president of the New York Cen­
tra l, in charge of the Boston & Albany; Mr. C. E. Schaff, gen­
eral manager of the Big Four; Mr. George P . Daniels, gen­
eral traffic manager of the New York Central; Mr. A. J. Smith, 
general passenger agent, Lake Shore & Michigan Southern Ra il­
way Company; Mr. P. S. Blodgett, general manager of the L ake 
Shore & Michigan Southern Railway ·; Mr. A. H . Smith, general 
superintendent of the N ew York Central, and Mr. W. H. Marshall, 
general superintendent of the Lake Shore & Michigan Southern 
Rai lway Company. 
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FINANCIAL INTELLIGENCE 

THE MARKETS 

1 he Money narket 
W ALL STREET, May 21, 1902. 

Th e strained and ve ry perpl exin g situatio n o f a week 
ago in the m oney market has suddenly . s traigh_t cned itse lf 
out. Variou s agencies, a ll of them se t 111 mo twn by t he 
ex tremely hi gh ra tes exacted by local bankers, have con­
tributed toward the process of r elaxation, but the m ove ment of 
r elief has gone on much more rapidly than most autho riti es had 
expected. The h eavy loans by fo r eign bankers h av e bee n the m ost 
conspicuou s factor of th e week. These credits simply r epresent 
the shiftin g of capital from E ur ope to thi s country as the m ore 
profitabl e fi eld of empl oym e11t. In th eir practical effec t they r e­
lease a certain portion of the outstandin g loans o f th e N ew York 
ba nks, and by permitting a co rresponding decr ease in liabilities, 
provide a direct means for the increase o f surplu s rese r ve. L ast 
Sa turday's $23,000,000 r eduction in th e local loa n account was 
chiefly brought about in thi s way. A t the same time this wa s nu t 
the only influence bearin g upon the loan movement. Th e com­
pletion o f a number of synd icate transact io ns, r equirin g th e tem­
porary use of bank fund s, ha.cl a good dea l to <lo with th e result , 
and specul ative liquidation on th e Stock Excha nge wa s an other 
alth ough a mino r influence. A g reat deal of pessimi sti c comment 
has been b:iscd upon the claim that in accepting the assistance of 
foreign capital so irecly our m arket has merely been shi fti ng it s 
tro ubl es of t o-day upon the should ers of to-mon orw. The trnth 
is, of course, that with no rnia l supplies o f grain and co tton ava il ­
abl e fo r expor t , which we did not ha ve a yea r ago, we shal: have 
the t11 ean s in three months' tim e to li qu ida te our fo reign obliga ­
tions that we do no t possess now. Considering only the imm e­
diate outlook the ex tensio n of E ur opean credit has g rea tl y 
hastened the work of r elief, whi ch g iv en tim e woul d have been 
afforded frotp dom es ti c quart ers. T he imm ediate eff ect of th e 
hi gh m oney rates prevai lin g a week ago was t o raise New York 
bill s o f exchange at Chicago and other interior centers t o a high 
premium, and th ereby i_ncrease th e How of currency t owards thi s 
center. This will probably sh ow itself m ore largely in gain s in 
cash hold ings in th e n ext on e o r two bank statem ent s. 

'M on ey on ca ll a t the Stock E xchange has fall en to the n ormal 
level of 5 per cent. Time money is also decided ly eas ier , with 
4¼@5 per cent quo ted for a ll periods up to six m onth s. 

The Stock fl arket 
The week's dealing s in th e ge neral stock market hav e r efl ected 

a very pos1t1ve <li,·ergence of speculativ e opini on upon th e situa­
tion. Th ere is no doubt th at the decision of th e coal min ers to 
strike cam e as a very unpl easant surpri se to a lar ge contin gent 
ac tive in th e market, includin g particularly th e fo ll ow in g of the 
W es tern operators. The indications are that these speculato rs sud­
denl y clo sed out their commitment s for the ri se, a nd star ted out 
upon a ca mpaign on th e short side. This cha nge of front, com­
bined wi th the liquidation of th e rank a nd file o f sma ll dea ler s on 
marg in , caused a general declin e in prices at th e close of last week. 
But th e downward movement was abruptly brought t o a halt on 
Monday by the ev idence that the actual sellin g had been ex­
haust ed. vVh en th e professional cot erie endeavored to cover 
th eir sho rt contract s they fo uncl only a scant supply o f stock s 
avail able fo r th e purpose, and in biddin g np prices to brin g out 
the n ecessa ry offerin gs th e g reater part of the previous losses 
we re r etraced. With the exception of th e coal strike un certainty, 
the gen eral outl ook h as unques tionably improved, as co mpared 
with a week ago. The improv ement in th e m o ney market posi­
tion, which was a very importa nt facto r in speculati ve calculation s, 
has already been described in detail. In additi on t o th is th e news 
fro m the crop regi ons has, for th e most part , been hig hly favor ­
able. Th e heavy rain s of the last fo rtni ght in the South west have 
materially bettered th e conditi on of th e winter wh ea t, whi le th ey 
have g iv en an exec ll ent start to th e corn crop . In the North­
wes tern sprin g wh eat t erritory the cJ eye]opment is less favo rable, 
an excess ive rainfall havi ng reduced th e acreage planted to a con­
sid cra hl e ex tent. Railway earn in gs continue to show up m agnifi ­
ce ntly, and r eports from the leadin g industries, despite th e coal 
strik e, are cli stinctly encouragi ng. Th e chances are, howeve r, that 
until th e termination of the coa l trouble s is nearer in view and 
unt il the harves ts are furth er along toward maturity, that the stock 
market wi ll continue somew hat narrow, with no vr ry large 
fluctuation s. 

Th e local traction group has not been active in th e week's trad ­
ing. Foll ow in g cl ose ly the course of th e general li st , th ese stocks 

fe ll off sha rply towards the end of last week, and have regained 
their los t g round during the last two <lays. Brooklyn Rapid 
Transit was no t affeckd by the puor earn ings' statement sub­
mitted ye st erday for the March quarter. E mphasis is laid on th e 
point that the decrease in net ea rnin gs is due who lly to the policy 
of the new man agement in chargi ng up improvements to operat­
in g expense, and a guod <lea! is heard about big gains in 
traffi c during the present qua rter. But th e rea l reason for th e 
steadiness of the stock , as we ll -infurm e<l people are beginnin g to 
appreciat e, is that the suppl y r est s in th e ha n1l s of peuple who are 
indifferent to pri:sent r esult s, and arc luokin g who lly t o th e 
future. T he pressure upun Metropoli tan sh ares appear to have 
cease d, for th e present at least. In l\l anhatt an the week' s buying 
and sellin g hav e alike com e seemin gly frum scattered sources. 

Philadelphia 
D ealings in tracti on stocks on the P hil adelphia Exchan ge have 

been unusually light during the last week a nd scarcely anythin g 
wo rth r ecordin g has uccurred. \tVh atever in terest there was at 
a ll centered in the Union Trac ti on movement The lease of th e 
company to the P hil adelphia R ap id Transit was o flici a ll y ratified 
on lVIonday and wi ll become operative on July 1. In the m ean­
tim e th e m arket for the stock has apparen tly " <li scount ecl '' all 
there is at present in th e way of specul ativ e conse l!llences from 
the dea l. Th e sha res a1·e now bein g dealt in "ex" the ri ghts to 
subscribe to th e new stock. Th ese right s, o r warrant s, ar e quo ted 
in the market a t 4, a decline of two po in ts as com pared wit h ten 
<lays ago. T he fin al quotat ion fo r Union Tract iun ~tock ex- right s 
yesterday was 41 , which, all c win g fo r the va lue of th e ri g hts on a 
$50 par, would ma ke the tota l ca sh va lu e 43. Thi s m ea n s a loss 
of a ha lf point from the quota tio ns of a week ago. The only o ther 
transactio ns for the wei:k were a few sa les of Phi ladelphia Trac­
tio n at 97¾, A me rican Railways at 46¼, Fairmou nt Park Tra ns­
portat ion a t 23, Germant ow n Passeng er at q8 and R ai lway ., 
Company General a t 5. As compared with th e trading in stocks. 
that in bonds h as been comparati ve ly ac tive. Con solidat ed Trac­
tion of New J ersey 5s, after an advance to II2 :>1i, fe ll back tu 11 2 
Indian apoli s Rai lway 4s rose to 87 and th en reacted to 86½, and 
E lectric-People's Traction 4s, after se lling as hi gh as 99, dropped 
off to g8½. O ther tra nsaction s included P eople's P assenger 4s 
at 106½ , Citizens' Passenger of Indianapo lis 5s a t 109½ and 
Newark Passe nger 5s a t n8¼. 

Chicago 
The market fo r Chicago surface line stocks durin g the week 

has been generally dull and reactionary. U ni on Traction com ­
m on is down m or e than a point , from 20 to r8¼, and th e pre­
ferr ed two points, from 54 to 52. Large ly thi s 1s the natural effect 
of speculative pro fit -taking, induced by th e fee lin g that the re­
cent advance measured ve1·y generously the improvem ent that 
has recently taken place in th e company's ea rn in gs. Th e liti ga­
ti on over th e nin ety-nin e year franchi se ma tter is back in th e 
fede ra l court s aga in , a nd offic ials o f the lines a re hopeful of a 
favorab le decisio n. Both the Union Tracti on a nd the City Rail ­
way have in mind extensive improvements a s soon as the con­
tinuity of their fran chihse is establi shed. W est Chi cago shares on 
a few scatt ered sales wen t down fro m 98 t o 95, and City Railway 
fe ll to 206 bid. E leva ted stocks were irregul ar, with Lake Street 
up a po int to q a nd Mctrnpolitan comm on clown from 40 tu 39. 
The eff ort t o form a union a mong empl oyees o f th e sur face lines 
is not as yet t aken Yery se riously. 

Other Traction S ecurities 
The week has witn essed a decided revival of ac tivity in Massa­

chu se tt s E lectric securities. Th e common stock, whi ch sold a t 43 
a week ago. ad vanced on heavy buyi ng to 45½,, but at th e hig her 
level long stock ca me out in quantity a nd th e pr ice sank ba ck to 
44½ - O n mo derate dealings th e p1·eferre<l rose fro m 96¾ to 97 1,:;. 

A few sales of Boston E levated were r epo rt ed a t 164 a nd 163, 
o f \ Vest E nd preferred at 115 and the co mm on at 86. In th e 
Baltimore market, interest cc nt er s chiefly around the United R ai l­
way income bonds, becau se of the well -ckfine<l repo rt that a cou­
pon will be paid o n thi s issue in June. T here appea rs to be littl e 
doubt that the company's earnings are in a conditi on to just ify 
such a payment. Th e 1.iotHls reknecl to have reacted frac tional ly 
durin g the wee k to 71 ¼, a nd , m ov ing sympatheti ca lly, th e ge neral 
mortgage bonds are dow n from 95~8 to 95 and the stock from 16½ 
to 16¼. Other Ra ltim o re sales compri se City R ai lway of New­
po rt New s 5s a t 97, Norfolk Rai lway & Lightin g 5s at 95 a nd 94 
(bo th of whi ch are associated wi th the ex tensive consolidation in 
th at territory) and L exi ng tun Ra ilway 5s a t 102 1~ . North J ersey 
Traction is up a po int on the bid price at 28. No change is re-
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port ed in Columbus Street Railway, which is quoted around 52¾ 
fo r the comm o n and 107½ for the p r efe rred. fhe active demand 
fo r Louisville Stree t R ailw ay continues. A t last accounts, al ­
thoug h th e bids wer e raised to 125 fo r the common shares, th ey 
fa iled to a ttract any furth er o ff erin gs. St. LoU1 s Transit, on more 
active trading, went up a point to 32. Int er est in th e San Fran­
cisco securiti es dealt in o n the New Y ork cur b has subsided. A 
hundred shares of the preferred sold yes terday a t 59¾, which is 
a ha lf point adva nce over th e fi g ure of a week ago. Quotatio ns 
o n the 1 es t of the sha res, however , a re un cha:1ged . One of the 
quietest week s on r ecord on th e Cleveland S tock Exchange, so 
fa r as t r ac ti o n stock s wer e concerned. Small block s of D et roit 
U nit ed, \Vestern Ohio and Southern O hi o cha nged hands a t 
s ta tio na ry pri ces . . Monday 200 sha res D et roit United sold at 70¾, 

a drop o f o ne po int fro m las t. sale. 

Security Quotations 
The fo llowing table shows the present bid quotation s for the 

leading traction stocks, and the active bond s, as compared with a 
week ago : 

Closing Eid 
May 13 May 20 

A m erican R a il ways Company............ ........... .............. 46 46 
Boston E levated ....... . .......................................... 164 163 
lJ rooklyn R . T. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G5¾ 65% 
Chicago Ci ty ...................................................... 215 206 
Chicago Union Tr. (common).................................... 19¾ 18¾ 
Chi cago Union Tr. (preferred) ................................... 54 52 
Cleveland City .................................................... 106¾ 
Clevelan d & Eastern . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 a30 
Cleveland E lectric ............................................... a83½ 
Columbus (common) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52¼ 
Columbus (preferred) ................. . ................. . ........ 107½ 
Con solidated T rac tion of N. J............ . .. . .............. . ..... 69¾ 
Con solidated Traction of N. J. 5s .... . .... . ........ .. .. . .......... 112 
Detroit United . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70¾ 
Electric-People's Trac tion (P hiladelphia) 4s ............ . .. . ..... 98% 
E lgi n , A urora & Sout hern............................... . ........ 36 
Ind ianapol is Street Rai lway 4s............. . .. . ................ .. 86¾ 
Lak e Street E levated . ......... .. .................................. 13 
:Manhattan Ry. . .... .............................................. 131¾ 
Massachu sett s E lec. Cos. (commcjn )............................. 43 
Massachu setts E lec. Cos. (p referred)............................ 96¾ 
Metropolitan Elevated, Chicago (common)...................... 39 
Metropolitan Elevated, Chicago.................................. 90½ 
Metropolitan Street .............................................. 147¼ 
New Orl ean s (common) ... ~-..................................... 33¾ 
New Urlean s ( pr efer red) ......................................... 112 
North American ...... .. .......................................... 122 
Nort hern Oh io Traction (common) .............................. 33 
Northern O hio Traction (preferred>.............................. 83½ 
Nor th J erscy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27 
North western Elevated, Chicago (common) ..................... a38 
N orthwcsteru E levated, Chicago (prefe rred) ................ . .... a85½ 
P hi ladelphia Traction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97¾ 
St. Louis Tran sit Co. (com mon) ....................... . ......... 30¾ 
South Side Elevated (Chicago) ................................... a115 
Southern Ohio Tract ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65¾ 
Syracuse (common) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 
Syracuse (preferred) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62 
Thi rd Ave ......................................................... 130 
Toledo Railway & Light.......................................... 20 
Twin City, Minneapo li s (common) ............................... 118¼ 
U n ited Rai lways, St. Loui s (preferred).......................... 84 
U ni ted R:1ilways, St. Loui s, -Is.................................... 87½ 
Un ion Traction (Philadelphia)................................... 43½ 
Western Ohio Ry . .............................................. . 

• Ex-dividend. t Last sale. (a) Asked. (b) Ex-r igh ts. 

Iron and Steel 

52¾ 
107½ 
G9½ 

111¾. 
70½ 
98½ 
38 
86½ 
12¾ 

131% 
-14 
97 
38½ 
89½ 

1481;;; 
33 

112 
120 
~o 

a85 
28 

a38 

97¾ 
31½ 

a115 
65½ 
22 
6-1 

130 
18 

118 
8-1 ¼ 
87% 

b41 
a22 

The sca rc ity o f a ll classes of iron, fro m ra w material to the fin ­
i~ hed product , continu es to be a very pronounced feature. With 
product ion of pig iron proceedin g a t the ra te o f 18,000,000 tons 
yea rly-which exceed s any previous high level- furnace stocks are 
r eported do wn to less than 64.000 tons, o r ba rely two days' sup­
ply. Some mill s which make the in termedi ate and fini shed articles, 
have had to suspend on account of the lack of raw m aterial, while 
relief is being sought more ancl mor e in a ll branches, through im­
port s fr om abroa d. F oreign-made steel billets "ex-ship" are quoted 
at $30 to $30.50 a ton , or $2 less than the domestic price. It looks, 
though, as if the present high premiums for early delivery will have 
to be pai d fo r some t ime. Quotation s are $21.50 to $22 for Bessemer 
pig iron, $33 to $34 for steel billets, $28 nominal for steel rail s, and 
$33 to $33.50 for g irder ra il s at mill. 

rletal 
Q uotations fo r the leading meta ls a re as foll ows: Copper, lake, 

12 Vi cents and 12½ ceuts; tin , 301/s cents and 30½ cents ; lead, 41/8 
cents, and spel ter, 4-45 cents. 

DEN VER, COLO.- It is sa id that over 78 per cent of the stock of the Den• 
ver City Tramway Company has been turned in under the plan for the merg­
in g of the company with the Denve r & Northwestern Railway Company. 
U nder this plan stockholders may take cash par value for the stock turned in 
before Jun e 2, or they may take for every $500 of stock an equal amount of 
thirty-year 5 pe r cent fir st and collatera l mortgage bonds and $125 of stock of 
the Denve r & North western Railway. By this plan Denver & Northwestern 
co nstitutes itself a holding compan y, issuing $6,000,000 bonds to take up the 
$5,000,000 stock of the Denver City Tramway. 

EAST ST. LO U IS, ILL.- The $5,000,000 bond issue coverin g th e East Side 
and th e Eads Bridge El ectric R ailways has been over subscribed, and sub­
scription s sold in St. Louis last week at a premium of 5 per cent. M essrs. 
Clark & Company, of Philadelphia and N ew York, it will be recalled , ac­
quired a ll of the prop erti es m •m ti on ed about three month s ago, and at that 
time announced th at th e lin es v;ould be operated as a whole, or constitute 
on e system under one managem ent. In other words, having acquired all of 
th e lines, they would b e con solidat ed, and th ey have since been operated in 
that m ann er. Th e purchase of th e Clarks r epresented an outlay of about 
$4,000,000, according to Mr. Clark, at th e time of the purchase. A bond 
issue of ~5,000,000 was decided upon covering all of the properties , and sub­
scripti on s fo t th e sam e have b een r eceived in four cities, $1,000,000 being 
allotted to St. L ouis. The bulk of the r emainder was subscrib ed in New 
York and Philadelphia, thoug h som e were also r eceived in Chicago and 
L oui svill e. The bonds ar e of th e denomination of $1,000, with interest at 
5 per cent , payable semi-annually. The separat e corporati ons are maintained 
for th e present , and on last Tuesday the St. L oui s & East St. Louis Electric 
Railway Company, commonly kno wn as th e Bridge Road, increased it s capital 
stock fr om $200,000 to $500,000. The fund s thus acquired will b e used in im• 
provement s and extension s. 

CHICAGO, ILL.- Th e Chicago E lectric T raction Company reports earnings 
as follows : 

Quarter ending March 
Gross receipts . .... ...... .... .. .......... .. .... . ..... . ..... ......... .. . . 
Operating expenses ........ . .... ..... . .. ..... .. ......... ... ............ . 

Earnings from operation ....... ..... . ... ............... .. ............ . 
Receipt s from othe r so urces .. ... ..... . .. . . . . ..... . .. . .. . .............. . 

Gross income . .. ...... .. ..... .... .... .... . ........ . ... . ..... . .. . ..... . 
General expenses and maintenance ...................... .. ............ . 

Net earnings .... . . . . ............ .. ........... . ........ . 
,. Dcti ctt. 

1902. 
$18,4&! 
14,3f.S 

$-1,096 
870 

$4,966 
6,916 

*$1,950 

\ VORCES T E R, MASS.- The W orces ter Consolidated Street Railway Com• 
pany has called in $200,000 of the bonds of the \Vorcester & Suburban Street 
l{a il way Company. Th ey a re twent y-yea r bonds, payinis 5 per cent and were 
issued in 1S95 , with a provision for their retirement after May 1, 1900. 

BOST ON, MASS.-The W est E nd Street Railway Company has presented 
to the Rail road Commissioner s a petition asking for autrority to make a new 
bond issue amounting t o $300',000. 1 t proposed that the bonds be dated .\ug. 
1, 1900, payable in fifteen yea rs, with int erest at 4 per ,·ent, payable semi-a,1-
nually. The date and te rms would make. the bonds fall due at the same time 
as a lot of bonds previously issued. The new bonds will be used to retire an 
out standing issue of bo nds bearing inte rest at 5 pe r cen t. 

D ET RO I T, l\II CH.- The Detroi t U nited Railway Company report s earnings 
as foll ows: 

A pril 
Gross earnings ... . . . ................... ... ... ..... .... .... . 
Operating expenses and ~axes ..... . ..... ............. . .... . 

1902. 
$258,051 
150,719 

Net earnings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $107,332 
F rom J anua ry 1 to April '.)0-

Gross ea rnings .. . ... ........ ............ ...... . ........... $1,009,536 
Opera ting expe nses and taxes........... .... . .............. 586,374 

1901. 
$226,627 
131,888 

$94,739 

$870,359 
497,630 

Net earnings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. $423,162 $372,729 

l\II NN EA P OLIS, MINN.-Stockholders of the Twin City Rapid Transit 
Company have been n o tified of th e in crease in the issue of common stock, 
which was voted upon at th e 2nnual m eeting May 6 and approved by the 
direct or s of th e company the same day. Thi s stock may be subscribed to by 
h older s of common stock to the amount of 10 per cent of their holdings; the 
price to lJe $100 per share. W arrant s for the right to subscribe to this stock 
wiil b e issued to common stockholder s of record at 3 p. m., June 2, 1902. 
T h e common stock already issued amounts to $15,010,000. This stock may 
be sub scrib ed to any time betw een June 5 and July 1, 1902. 

ST . LO U IS, MO.- The St. Loui s & East St. Loms Electric Railway Com­
pany has fil ed with the Recorder of Deeds notice of an increase of its 
capital stock from $250,000 to $500,000. • 

ST. LO U IS, MO.- The St. L oui s Transit Company's gross earnings for the 
month of A pril were $509,609, as compared with $464,454 in the corresponding 
month of l2st year. The total gross earnings from Jan. 1 to May 1 of this 
year were $1,889,860, as against $1,767,676 for the corresponding four months 
of 1901. 

MANCHESTER, N. H.- It is r eported that the New Hampshire Traction 
Company, incorporated in 1901 to take over the Exeter, Hampton & Amesbury 
Street Railway and its leased lines , also the Haverhill, Plaistow & Newton 
Street Railway, seeks control of all the street railways in southern N tw 

H ampshire as far north as Portsmouth and south to Lowell, Lawrence and 
Hudson, Mass. The fact that Howard Abel, formerly prominently identified 
with C. T. Yerkes in his Chicago and London enterprises, is president of the 
company tends to confirm the belief that the company will eventually operate 
on a large scale. 
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BINGHAMTON, N . Y.-Thc Ilin ghamton R ail way Company report s earn­
in gs as rouows: 

Quarter en din g March 31 
Gross earnings .............. .... ..................... .. . , .. 
Operating ex penses ......... ........ .................... . 

Earnin gs frc,m operati on ..................... ........ ... . 
Other income ............................................ . 

Gross income ............................................ . 
fi xed charges ............................................ . 

Net earnin gs 

* Deficit. 

1902 
$-11,574 
29,094 

$12,480 
656 

$1.3,136 
17 ,GOS 

1901. 
$39,313 
26,340 

$12,963 
559 

13,522 
15,758 

SYRACUSE, N. \' .- The Syracuse Rapid Tran sit R a ilway Company re­
port s earnings as fo llo.,,s : 

Quarter endin g l\farci1 31 
Gross earnin gs ........ . ................................. . 
Operating exp~n ses ....... . ............................ . . 

1902 
$170,333 

97,272_ 

Net earnin gs f: om op erat ic n ......................... :.... $73,061 
Other in ;::ome . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l,G40 

Gro ss incom e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $74,701 
Fix ed charges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57,075 

1901 
$153,499 

86,200 

$67,299 
1,543 

$68.842 
55.85•) 

Net earnings . ........ ... .. ... .......... ..... ........ ..... $17,626 $12,992 

BROO KLY N, N. Y.-The Brook lyn H eights Ra ilroad Company reports 
earnings as fo llows: 

Quarter en ding l\Iarch 31 1902 
Gross r eceipts .. . . ............... .. ....................... $2,625,590 
Operatin g expen ses . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,979,661 

Earnings from operation ........ , ...... ... .............. . 
Gross i ncon{e .......... . ......... . ... .................... . 

$G4fi.929 
67,:371 

Rec eipt s fr 0m other sources.. ......... ... ................ $713,300 
Fixed charges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l,0Gl ,766 

Net earnin gs ... .... ......................... ... ........... *$34S ,4G6 

* Deficit. 

1901 
$2,650,235 
1,776,216 

$874,019 
G5,4G:3 

$!139,482 
1,144,420 

*$~04.938 

STA TEN I SL AN D, N. Y.-J\t the request of th e hold ers ot a large majorit y 
of the bonds and stocks of the Staten I sland E lectric Railroad Company an d 
alli ed corporat ion s, \Vill iam Lanman Bull, R. Somers Tl ays, J ohn Greenough 
and \Valt er G. Oakman have con sent ed to act as a commi tt ee for the con­
solidation and reorganization of the Staten I sland E lectric Ra ilroad Com pany, 
New York & Staten I sland E lect ri c Compan y, R ichmond Boroug h Compan y, 
New J er sey & Staten I sland Ferry Compa ny, New York In vestment & Im ­
provement Company, and Hichn '.ond Co unty Power Compan y. A plan for 
th e con solidat ion an d r eor gan ization has been adopted, sig ned by the com­
mittee and lodged with th e Guaranty Trust Compan y as depositary and is 
part of an agreement. H old ers in majorit ies in va lue of the mort gage bon ds 
and stocks have deposi ted their securities, an d the committee has dec lared 
the plan cpera tive and is now engaged in carryi ng it out. 

ST,\TEN ISLAN D, N. Y.-The Staten I sland Rapir! Transit Compan y re­
ports earnings as follows: 

Quarter ending :March 31 l!l02. 
Gross earnings .... . .............. ·..... ..... ............... ~130,GSf. 
Operating expen ses ............................ ; .. . .. . .. . . . 79,630 

Earnings from operations..... ......................... .. $51,056 
Receipt s from other so urces. ............................. .. 4,639 

Gross income ... . ......................... , . . . . . . . . . . . . . . $55,695 
Fixed charges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · 50,349 

1901. 
$112,570 

G9,077 

$43,493 
13,453 

56,946 
47.349 

Net ea rnings .. .. .. .. .. .. .. .. .. .. .. . . .. . .. .. .. .. .. .. . . .. . . $4,346 $9.597 
T he gene ral balance sheet sh ows eash o n hand !57,393 and a profit and loss 

sur plus of $110,692. 

BROOKL \'N, N. Y.- The Brooklyn Rapid Transit Company reports earn­
ings as foJJ ows : 

February 
Gross receipt s ........ .... ............................... : 
Expen ses, including taxes .................. ,., ........... , 

1902. 
$SG1,G9G 
716,432 

Net r ece ipts ..................................... ·.. ..... $145,264 
Eight months ending February 28-

Cross r eceipts ....... ....... ....... ... ................... .. $8,395.448 
Expenses, including taxes .............. : .................. 6.0lG.GG-1 

1901. 
$843,394 
584,461 

$258,933 

$7,899,100 
5,150,406 

Net rec e_ipts ............................................. $2,378,784 $2,748,694 

BHOOKL\' N, N. Y.-Thc Brookl yn Rapi,I Transit Company reports earn­
ings as fo llows: 

March 1902. 
Cross ea rnings .................................. .. ....... $1.0:30,917 
1•:,q,enscs a nd taxe~ ...... .'. ................................ 7GS,3-17 

Ne t carnin~s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~262,570 
From July 1 to March 31-

Cross· earnings ............................ : ............... $9,426,3fi!j 
1•:x penses a nd taxes....................................... G,784,899 

Net earnings ............................................ $Z,f.J1,4G6 

1901. 
$955,503 
714,0-14 

$241,4G9 

$8,854,604 
5,864,450 

$::l,9))0,154 

NE W YORK N. Y.-The Manhattan Railway Company r eport s earnings as 
follows: 

Quarter endin g l\Jarch 31 1902. 
Gross earn ings ............ ....... ...... ................... $2,878,236 
O perating expc 11~es an<l taxes.... .... ..................... 1,400,378 

Net earnings ... .... ..................................... $1,477,858 
Other income . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121,937 

T otal income .............................. ... ......... .. ~l,F-99,795 
Fixed cha rges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G58,3:31i 

Balance 
Di vidends 

$941,46IJ 
480,UU0 

Surplu s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $461,4G0 
Passengers carri ed ....................................... 58,037,24!1 

From July 1 to l\Jarch 31-
r.ross earnings ............................................ ~7,808,661 
O perati ng expenses a nd taxes ........ ... ................. 4,117,478 

N et earnin gs ........................................... $3.G91,183 
Other income . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 514,511 

Total income .................... .. ...................... $4,205,694 
Fixed charges . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . 2,043,871 

I:alanee ................................................. $2, lGl ,823 
Dividends . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1,440,000 

1901. 
$2,502,04:1 
1,348,136 

~1.15:),907 
~IJU,287 

$1,:J,,4,19-1 
6!)3,357 

$700,837 
4S0,IJ0U 

$220,837 
50,H X. !!18 

$G,917,G80 
3.(125,fiH 

$2.~\12,13r. 
59:i,211 

$3,581,:m 
2,U:30,1:lS 

$1,557,209 
l ,HU,0110 

Surplus . .. . .. .. . .. .. .. .. .. . .. . .. . .. . . .. .. .. .. .. .. .. .. .. . $721,823 $117,2mt 
Passengers carried ....................................... lfi7,560,097 139,5G!J,87U 

HOCII EST EI{, N. Y.-The Rochester Hailway Company report s earnings 
as follows: 

!] t:a rtc r en din g March 31 
GrOss ear11 ings .......... . .......... ........ ......... ..... . 

Operation expe nses ...................................... . 

1903. 
$264,659 
HG,932 

Earnings from operation................................ $117,727 
Receipts fro m oth e r sources .............................. . 

Gross income . . .. . . .. . .. . . .. . . . .. . . . .. . . . . . .. . . . . .. .. . . . $117,727 
Fixed cha rges . . . .. . . .. . . . . . . . . . .. .. . . . .. . . . .. . .. . . . . . . . . . . 74,374 

Net earnin gs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $43.353 

1901. 
$244,433 
lGl ,88:l 

$~2.551 
1,771 

$84,322 
71,5l>9 

L IJ\l A, OIIIO.- The Li ma E lect r ic Rai lway & Light Company has increased 
its capital stock from $500, 000 to $850,000. · 

A KRON, OJ-IJ O .- The Canton-Akron Railway Company has executed a 
mort gage fo r $2,000,000 to the Knickerbocker Trust Compa ny. A mortgage 
for $1,000,000, give n a few months ago, was cance Jled. Of the amount, $850,000 
is reserved to retire the honds of the Ca nton-Massi llon Company, now owned 
by the same people, and $400,000 will be reserved fo r futu re improvements. 
The balance wi ll be used for plac ing the road in operation. Th e bonds are 
for t wenty yea rs at 5 per cent. 

CINCINNATI, OHI O.-A trust deed given to the (. incinnati Trust Com­
pany by the Rapid Railway Company has been fi led for record. It covers a 
bond issue of $700,000, which money is t o he me d in the construction of the 
road. T he issue is divided in 400 bonds-of ~l ,0U0 denomination and 600 of $500 
denomination, all bearing 5 per cent interest and payable within twenty-five 
years. 

PITTSBURGH, PA.- Bonds to th e amount of $2,500,000 wi ll be issued by 
the Un ion Trust Company, of Pitt sbur gh , for th e Pittsburgh & Charleroi 
Rai lway. Th e road, acco rdin g to th e agreement entered into last year between 
th e i\lellon interests and the Pitt sb urgh Rai lways Co mpany, will be leased 
to th e Pittsburgh R a ilways Comp~ny for 999 years as soon as it is completed. 

PI-l l Lr\DELPII I ,\ , PA.- The lease of the Union Traction Company to the 
Rapid Tra nsit Co.m pany was executed l\fay 19, when John B. Parsons, presi­
dent, and J. B. Selfridge, secreta ry, of the Union Tract10n Company, and \V. 
T. C. Sanders, president, a nd J. Edwa rd l{ yan , secretary, of the Phi ladelphia 
Rapid Transit Company, fixed their signatures to the instrument. Prior to 
the execution of the lease J ohn NI. i\fack was elected di rector of the Union 
Traction Company to fill the vaca 11cy made by the resignation of Thomas 
Dolan. 

\V EST CHESTER, PA.-,\ meet ing of the stockholde!s of t he \,Vest Chester 
S treet Rai lway Company is to be held July 15 to vote o n a plan to increase 
the capital stoc k of the co mpany from $60,000 to ~1,000,01)0, also to increase the 
bonded indebtedness from $30,000 to $1,000,000. 

AUSTIN, TEX.- The Austin R api,I Transit R ailway Company, which for 
the past several years has been in th e hands of a receiver, l\lajor Ira II. 
Evan s, ha s been sold at forec losure to F. II. \ \'atri ss, of New York , presi­
dent of the company, for $100,000, which a mount, in aecordance with an o rder 
of the court , was th e minimum price placed on th e road. As soon as the 
sale is confirr:1ed by the court it is the purpose of the company to reorganize. 

SEATTLE, \VASI L- The Boston News Dureau publi shes the following 
report of th e earnin gs of th e Seattle Electric Company: 

1902 1901 
Gross 1·eceipts .... ........................................ $1,383.286 U.132,024 
Net ea rnin g~ ... .... ....... ........... ... :.................. 5:Jl,!iS2 290,2~:l 
F ixed cha rges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 247,825 20!1,510 
Surplus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 283,857 S0,7 13° 

II ULL, QUE.- Th e Ilull E lectric Railway, whi ch was included in the 
purchase of the Ottawa, Northern & \Vt·stern Railway system by the 
Ca nad ian Pacific Rail way Company, is to be sold to a sy ntlica t e of Canadia 11 
Pacifie stockhold er s, but will not be operated in conjunction with the 
Canadian Paeific Railway. 
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t Deficit. 

COMPA NY Period 

A KltON, O. 
North e rn O hi o Tr. Co. I m., 

1 
4 .. 
4 .. 
12" 
12" 

.'\)JI. '0-.t 
" ·01 
u '02 
" '01 

D ec. '')1 
" '00 

49,42,"i ~'8.527 
39,618 25,477 

l!lU,a5!l 11 4,862 
162,271 IU4 ,034 
617 011 * 350 845 
513'.'i'~ * 317 :4,5 

20,8!)8 

14,1421 ,·5,G97 
58,237 

266, 11)6 
l!IG,249 

50,579 ;?;",, 118 
41,988 16,249 II 

136,162 130,004 
141 ,1 33 55,117 ! 

ALB \ NY, N. Y. I 
U nited Traction Co ... I m., Apl. '00 117,072 81,527 35,3-15 . 23,003 11 ,941 

1 " ·• '01 109,838 75.982 33,856 l !l ,901 13.955 
10" " '02 1,2 15,7',J 837, i 66 3i8,0(i5 215,823 162181 
10" " '01 1,141 ,02ti 775,467 365,559 19\J,433 166:126 

B I NGH AM'l'ON, N. Y. 
B ing h a m ton St. Ry. 

Co . ... . .. . . . ..... ... . . .. : ~; • A pl. 'Qt 
.. '01 

14,843 
13,994 

155,621 
14U,084 

5.002 
4,774 

i0,595 
64,~l(l 

9 .. 
9 .. 

" '02 
h '0] 

BOSTON, MASS. 
B oston E l ev. It:i•• Co. 12 m., Sept, '01 10,869,496 7,3~6,597 3,53·i,8!l9 2,896,359 

12 .. • '00110,236,994 6,828,110 3,408,884 2,932,839 

l\lassaclrnsetts Elec. Cos 12 m., Sept. '01 5,778,133 3,91 5,486 1,862,648' 937,206 
12" " '00 5,518,837 3,65!l,33i 1,859,500 994,~'94 

B R OOK LYN, N. Y. 
Brooklyn R . T . Co . .... 

1
1 ~:• M~r· :0

0
2
1 

1,030,917 • 768.347 2ti2,570 •••••• 
955,503 * 714,014 241.45(1 ····-· 

BUFFALO, N. V. 

(l " " v2 9,4'.?:.i,365 *6i84899 2,G4].466 ••.••• 
(I " " '01 8,~!i l ,li04 *aSll4450 2,:J!JO, JM ••• ••• 
12 " June '01 12,1 35,559 *7216008 4,!)19,55114,341,748 
12" " '00 11.768,550 *710G373 4,GG2,17i 4,t;:15,405 

636,539 
476,044 

9'..!5,442 
865,206 

577,803 
526,772 

Internation a l Tr. Co .. 1 m., 
I " 
8 .. 

Feb. '02 230,744 1J2,920 97,82~ 91,27G 3,548 
84,4 11 32,338 . " '01 235,0'2] 118,273 11 6,i4H 

" 'O".! 3,5191491 t ,6tH,285 1,855.~ 
8 .. " '01 1,998,050 972,Jt9 l,0:!5,731 

CHICAGO, ILL. 
Ch icago & M il wan kee 

1<:1ec. Ry. Co . ... .. .... J ~: • A pl. ' 02 
" '01 
" '02 
" ·011 

4 .. 
4 .. 

Lake Street Elevate d 12 m., D ec. '01 
12 h u '(K) 

CLEVELANI>, 0. 
Clevel aml & Ch agrin Im., Feb. '02 

l<'alls .... .... ... .. - . . . . I " '01 
12" D ec, '01 
12 " '00 

13,0~7 
10,443 
44,749 
34,0H 

5,899 
5,584 

23, 003 
2'J ,Gl4 

7,I.;9 
4,859 

21,Ho 
11,4 '.!8 

786,462 388,799 39;, 663 
757,95-l 378,661 3: 9,293 

3,454 2,255 
2,435 3,016 

47,9,G • 3·' oo•> 
49,&-16 * aa:n2 

1,199 
t 581 

15,974 
16,3i4 

789,124 1,066,081 · 
G4 t ,057 384 ,674 

i:(023 
13,294 

Cleveland & Eastern .. 1 m., Feb. '02 
I " '01 
12 " Dec. ' 01 
12" " 'OU 

4,916 
3 525 

90:390 
62,893 

3,616 
4,0J7 

52,0'22 
36,672 

1,800 
t 512 

38,368 
28,221 

43,678 t 4,310 
36,148 t 9,927 

I 

Cl e vel and E l. Ry. Co .. 1 m., Feb. '02 
I ' • " '01 
,) II U '&.! 
2 " " '01 

168,4G2 97,41G i'l,016 
151,805 90,251 Gl,554 
356,544 203,4il2 153,092 
318,5:37 189,514 12!1,023 

2'-2,170 

18,8i51 43,!l45 

48.846 I 
42,6i 9 

109,146 
91.172 

786,714 
681,084 

12" Dec, '01 
12 II U ' 00 

2,2\16 ,898 1,265,95.':I 1,0:J0,945 
2,061.f>05 I ,1~1,037 940,467 

37,851 

COMPA N Y P eriod 

DULUTH, MIN N. 
Duluth-Supe rior Tr .. . I n,., l\lar. '02 

1 u " '01 
3 " ,, '02 
3 u " ' 01 

li::LGIN, ILL. 
Elgin, Aurora & 

Southern Tr .. . ..... .. Im., A pl. '02 
" '01 
u '02 

HAMILTON, O. 

1 .. 
11 .. 
11 .. " '01 

Soutbern Ohio Tr. Co. 1 m., Apl. '02 
l '' u 'Qt 
12 " " '02 
12 " " '01 

L ONDON , ONT. 
L o ndo n St. Ry. Co ..... 1 m. , Apl. '02 

1 " " '01 
4 ., " ' 02 
4 " . , '01 

MILWAUKEE, WIS. 
Milwaukee E I. Ry. & 

Lt. Co .. . .. ........... . I m., Apl. '02 
" '01 
., '02 

MIN N E APOLIS,MINN. 

1 .. 
4 .. 

4 " ll ' 0] 

Twin City R. T. Co . .. . 1 m. I\Jar. '02 
1 " 'OJ 
a .. " 'O"...! 
3 " " ' 01 

MONTREAL, CAN. 

41,140 
33,212 

111,261 
94, 76,':I 

!!:l 947 
21:238 
G7,8oG 
59,G23 

17,193 
11,1174 
43,375 
35,141 

29,642 ] 9,59ii 10,047 
26,613 18,285 8,328 

344,13G 195,674 l 4fl,462 
300,962 192,726 108,236 

27,774 15,245 12,529 
2.':1,530 14,405 9,125 

353, 14+ 186,365 1G6, 779 
303,704 166,757 136,946 

9.942 
9,4116 

29 ,1 88 
26,192 

6,395 
5,999 

26,723 
25,13G 

3,547 
3,497 

12,465 
11,056 

9,612 
9,105: 

28,83!11 

27,2861 

8,333 
8,333 

91,667 
91,667 

7,500 
7,500 

90,000 
90,000 

2,33.'i 
],!l!l8 
~.89~ ,~80, 

7,581 
2,869 

14,536 
7,854 

1,713 
t5 

56,795 
16,569 

5,029 
1,625 

76,779 
46,946 

1.211 
1,499 
3,569 
3,2411 

:luG,049 99, )5-l 106,893 64,1 08 42,785 
27,629 

174,3,0 
89,989 

t f,4 ,210 96,099 88,111 60,48:i 
833,547 401,276 4-1~ 271 25?,90! 
728,683 397,530 a:}1:152 241,163 

279,383 127,960 
242,214 t l!).896 
796,322 380,651 
694,007 337,581 

151.423 
126,317 
415,670 
356,485 

I 

5R,5!7 92,906 
5-':I, 763 72,552 

175.5!',(J 240. 120 
t.">9,793 196,692 

Mo ntre al St. Ry. Co . .. 1 m., Ma r. ' l:~ 154,390 8.':1,850 70,540 15,848 54,692 
1 " " '01 144,794 93,272 51.521 9,288 42,234 
I " " 

102 1,019,Jlt) 6,'9,459 399,652 106,234 293,418 
7 " " '01 1,012,816 652,!\21 3j9,895 64 ,363 295,532 

NEW Y ORK CITY. 
M a nhattan R y. Co . .... 13 m., D ec. '01 3.038,43."> 1,404,971 l ,63.':l,4G."> 753,ta5 880,3..."9 

a " " •oo 2,n8,5fl8 1,340,69fl 1.387,oo-i 749,857 638,045 
12 " SeP,t. 01 I0,455,872 5,328,649 5,127,2'.?3 2,blli! 13:t 2 444,091 
12" ' '00 9,050,735 5,195,312 4,75J,423,2,688:644 2,066,779 

Metropolitan S t. Ry .. . 
3
3 "!;• D ec. '01 3,887,936 1,723,972 2,143,964 1,1 51,140 992.824 

" '00 3,786,030 t,699,G49 2,086,381 t 138 467 947,91 4 
12 " J une '01 14,720,767 6,755,1317,965,6364'534'068 3,431,567 
12 " " '00 14,4<17,134 6,631,254 7,805,880 4:445:720 3,360,160 

OLE A N, N.Y. 
Olean St. R y . Co ..•. ... Im., I\Ja r. '02 

1 " " '01 
9 u u 'U~ 
9 " " '01 

PITTS BURG, P A . 

3,994 
3,835 

41,785 
39,270 

2,411 
2,043 

21 611 
19,276 

1,584 
1,79 

20,124 
19,994 

1,146 
1,1871 

12,::!43 
11,068 

438 
604 

7,781 
8,925 

Conso lidated Traction I m., D ec. '01 304,61\9 140,941 16.':1 ,728 91,548 72,180 i :: :: ::ri 277,439 109,069 168,3,u 89,807 
6
i~•.~: 

'\ " " '00 2,649,ti56 1,145,651 1,503,905 ~,0199,'~0674 658,75·' 
., 2,471,600 1,013,240 I ,458,456 I' " 

P HILA DELP HIA, P A. 1 m., Apl. '02 
Amer ican R a ilw a ys . . 1 •• · • '01 

10 " " '0'2 
10 " " '01 

79,619 
64,8::19 

8:0.663 
691,399 

Cleveland, E l yria & 
Weste rn .. ..... . . .. .... l m., A pl. '02 21.0U!"i 

17,0.';4 
78,149 
64 ,084 

13,022 8,043 

244,231 
258,4831 

RICH M ON D, VA. 1 R ichmo nd Trac . Co ... Im ., Sept. 'OJ 
1 u u '00 

20,991 15,669 
20,727 10,770 

5 822 
9:957 

79,027 
94,859 

3,196 
3.843 

88,618 
37,608 

2,126 
6,115 

40,410 
57,250 

Cl evel a nd, P ainesvil le 

l u •• '01 
4 u " '02 
4 u u ' 01 
12 " D ec. '01 
12 " '00 

& Eastern . ........ .. . Im., 
~I a r. '021 I " 3 ,, 

" '01 
,. '(t...? 
" 'OJ 

Dec. '01 
.. 'OU I lENVER, COL. Jh :: 

nenver City Traunvay 
C Im A pl . •o~ 

o. · · ···· c·· ··· ········11 ,;• " '01 

DETROIT, MICH, 
Detroit Uulted Ry .. . . 

t u ,. '0-..! 
4 " " '01 
12 • Dec. '01 
12" " '00 

Im., Apl. '02 
] h •• 'Q] 
4 u '02 
4 ,, " '01 
12" Dec. '01 
12 u " ' 00 

D e troit a nd Port Hn- I m., A pl. '02 
l 'Oll Sh o re Line 1 " " 01 

1 Rapid R y. Syst e m ) 

249 200 
m (69A 

12,867 
U,5'.3i' 

31,986] 
26,01 9 

16 1,971 
141,1121 

124,516 
llti,357 
481,318 
435,2\li 

1507293 
1:ao2:200 

9,508 
51,39 1 
43 382 

136:81)5 
to·J,393 

6,892 
5,312 

19,207 
15,675 

* 87,102 
* 89,592 

66,i'>a:3 
62,8G6 

26 1,118 
236,915 
818,321 
72'.? ,458 

.,7-~~ ~6, ,5, 
20,702 

112,394 
77,304 

5,975 
4,2'>...5 

12,77!i 
10,343 
77,8G9 
71 ,520 

a7,US.':I I sa,49(• 
2'W,2:JO 
]118,382 
688 965 
579:839 

259.776 150,719 109,057 
2~8,597 131,888 96,,0'J 

1,015,407 58fi ,3,4 429,033 
8i 8,8G5 497 (j.'3() 38 1 2115 

2 ,919,171 *1596765 1,3:!2,W.6 
2,575,277 *1439058 1,136,219 

29,61) 18,392 11 ,219 
28,877 18,062 10,816 

72,500 
72,500 

32,865 
::11,304 

131,259 
125,GZ-~ 
383 180 
374:w1 

00,402 
57,360 

260.155 
2'i9,425 
652,277 
616,468 

10,5G8j 
9,6921 

12 " " '01 
12 , , " '00 

ROCHESTER, N. Y. 
R ocb est e r Ry ...... . .. . 1 m., Mar. '02 

I " " '01 
3 " , . ' 02 

1 3 " " '01 

"i( 369 
t 980 

Scran t o n Ry. Co ..... _ 1 m., Oct. '01 
1 ° " ' 00 

I 

S CRANTON, PA. 

10" " '01 
10" " '00 

SCHENECTADY,N. Y. 
26,11 9 

2'.?,186 I 88,972 
72,759 

305,78.'> 
205,548 

42,655 
39,349 

168,8i 8 
15! ,8IU 
670,1 29 
519,751 

1,124 b51 I 

Sc h e nec tady R y . Co . _ 3 m., Dec. 'OJ 
3 u u '00 

SYRACUSE, N. Y. 
Syrac use H. T. Co . . . . I m., :\fa r. '02 

I " ·• '01 
a " " ·02 
9 " " 'OJ 

TOLEDO, O. 
Tole do R y. & Lt. Co ... j ~;• M:i;r. :gi 

W. NEW BRIGHTON, 
s. I. 

3 ° " '0"2 
3 " " '01 
12 " Dec. '01 
12 .. ·oo 

Staten Island Ry ..... 3 m., Mar. · ' 02 
3 " " 'OJ 

218,569 139,542 
203,057 108,198 

91,75!1 47,468 44,292 
87,07fl 55,583 31,492 

264,660 146,932 117,7'28 
246,054 lGl,877 84,177 

2,638 29,300 adf26661 
48,781 84,787 13,993 

507,989 295,0?9 21~.910 
504,852 298,1 22 206,7'JO 

84,061 
30,876 

46,949 
14,517 

37,112 
16,359 

24,851 
24,278 
74,375 
72,694 

13,454 
6,087 

60,253 33,607 2G,646 l!l,025 
55,101 30,206 24 ,895 18,677 

518,644 285,5.59 233,085 171.171 
4;;9,972 252,436 207,536 167,G05 

111 ,174 53,151 
98,749 46,047 

325,238 163,442 
288 ,96il 141,628 

1,3! 1,084 * 6-':16,407 
1,1 82,517 * 616.,945 

58,024 
52,701 

161,796 
147 333 
674:677 
5G5,572 

37,8:i:3 
24,271 

113,494 
72,81 3 

41 5,168 
409.051 

1!1,437 
7,214 

43 353 
11 :483 

23,658 
10,272 

7,621 
6,218 

61,1114 
39,931 

00,189 
28,431 
48,302 
74,520 

259,509 
156,521 

88,189 
35,897 

t 8.71 7 
t 2,8\ll 

8,778 t17,495 
8,217 tl0,608 




