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Great Variations in Trolley Wheel Wear

There is at present good opportunity for a profitable comparison
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. We
have previously remarked on the excessive wear on the trolley
wheel on heavy high-speed cars. Inquiry among managers of inter-
urban roads leads us to believe that there is much greater varia-
tion in the mileage being obtained from trolley wheels in this
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 s000-fiilessand more.
Therc is evidently room for improvement on sgfe I&dS wych can
get useful pointers from others that have h better SUCLeSS\Wlth
their wheels. The experience of practical m Who have given-this
subject careful thought, would afford food fé{ «Feﬂect%, espec;al]y

for managers of new interurban lines. 5 il
3

« Cure for Black Smoke—Electricity ” "” ® 3
The management of the Long Island Rail Qﬁi COI]]Ddﬂy ﬁnd%.
the requirements of the Board of Health for qecns Cointy very
exacting, and President Baldwin has declared th tfo comply with
the regulations relating to the smoke nuisance wo Wd mean to stof)
the operation of locomotives within the city limits>~The_com-
pany has tried every known smoke consumer, he says, and has
spent large sums in experiments, yet it is unable to bring about a
satisfactory condition where steam locomotives are used. The
road between Brooklyn and Long Island City and Jamaica will
soon be operated by electricity, and it is probable that extensions
will be made so as to include the entire system, as the management
has reached the conclusion that the only sure cure for black smoke
is electricity; in other words, the nuisance complained of can only
be abated by eliminating the steam locomotives and substituting
Other steam railway systems operating sub-

an electric system.
urban lines would do well to consider scriously the example set
by this company and adopt a similar policy.

Real Rapid Transit

The Rapid Transit Commission has at last shownappreciation of
the importance and magnitude of the problem of providing a real
rapid transit system for Greater New York, and has instructed its
enigineer to prepare plans that will makc adequate provision not
only for temporary relief, but for future development on a scale
worthy of the city. The general outline of the project, as formu-
lated by Chairman Orr in his, letter of iqstructions to Mr. Parsons,
iz printed elsewhere in this issue, and it is unnecessary to go into
We heartily approve of the determination of the
“a general and far-reaching system of

details here.
commission to establish
rapid transit covering the whole city of New York in all its five
boroughs.” The work upon which the board is now engagcd will
be 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 destincd 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, both in scope and direction. The
decision reached at the meeting last week is the first step that has
yet been taken in the direction of securing general and permanent
relief, and this action was made possible only by the assurance that
private capital would be forthcoming to put into execution the
plans for such a comprehensive system. The significance of Mr.
Belmont's offer to undertake the financing of this great public
improvement will be appreciated by those who have given this
fcature of the problem careful attention. The city itself is pre-
cluded from undertaking the building and operation of adequatc
transportation facilities by the debt limit, and this has doubtless
influenced the commission heretofore in confining its plans to
such improvements as were absolutely necessary, and well within

the scope of smaller operators. Now, howecver, 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-
ough into more intimate connection with the centre of the city
than could be done by any device of expensive new terminals or
new bridges. Instead of stopping with malkeshifts a complete sys-
tem is to be built and every part of the city may be assured of con-
sideration for its needs. This means a system of interborough
communication which will enable the residents of Richm'ond,
3rooklyn, Queens and the Bronx to go to any part of Mauhattau
in speed and comfort, and without change. The action of the
Rapid Transit Commission at its niecting last week willv go farther
toward unifying the several boroughs of Greater New York than
all the legislation that has been enacted upon that subject.

Our Friend the Automobile

In the palmy days of the bicycle trade there were prophets of
evil who wrote down in the most lurid newspaper English a
gloomy forecast of the fate that should come to all street railways
that did not at once descend to the avenues of 3-cent fares. They
wrote of the days when streets would be transformed into bicycle
paths, and walking would become a lost art save in mountainous
countrics, and fear fell upon more than one street railway man-
ager. Indeed for a brief season or two the wheel made material
inroads upon the gross reeeipts of not a few electric lines, and it
really loolked as if trouble were brewing. DBut the days have come
and gone and so has, for the most part, the bicycle as a common
means of progression. And now the spectre of the automobile
looms above the hozizon, but we doubt much whether it disturbs
the dreams of any sane electric railway man. The goggle-eyed
objeet in a leatheroid overcoat is not, as a rule, drawn from the
ranks of street railway petrons. If anything he will help traffic by
pedestrianism what  the accident insurance

rendering com-

panies would reckon an cxtra hazardous risk. With automo-
biles at their present or any plausible future price they will not be
2 favorite with the workingman. But how about automobile
omnibus lines and the magnificent possibilities that the indus-
trious promoter puts up for them? Are our trolley lines to run
empty cars while the public automobiles spin merrily by, bearing
full loads of scofing citizens? We have not yet reckouned up the
list of the defunct, but the dead and moribund public automobile
companies are sufficient to fill a sizeable private graveyard. The
conditions of public service seem to be unhealthy for them, and
while they are not yet fairly out of the experimental stage we have
no definite assurance that they ever will be. So we do not feel
that clectric railway building need stop on their account just yct,
nor that the big traction companies will have to pass any divi-
dends for lack of patronage. If public automobile "buses can sup-
press the metropolitan cabman they will do a noble service, but
they will have to cut down their repair bills before they can tackle
the street railway.

Anthracite Coal Situation

Managers 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 capacity of the bituminous mines. The present controversy has
created an anomalous condition which may be briefly stated as
follows :

Organized labor brought about the strike of the anthracite coal
miners, and this resulted in a scarcity of hard coal, making it
necessary for many power plants to burn soft coal under their
boilers, 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 means, in effect, that the burning of soft coal shall be pro-
hibited.

Now, we have no fault 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
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liberty to leave singly or in a body, and as long as they conduct
themselves in an orderly and law-abiding manner they will be
entitled to the respect of the community. But, when, through their
allies, they seck to use the courts to further their ends by demand-
ing the enforcement of 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 cru-
sade against the “smoke nnisance,” but, assuming such a condition
possible, what would be the result? Every power plant in New
York would be forced to shut down, shops of all kinds would be
closed, and the transportation companies would have to suspend
operations, This condition would be duplicated in every city of
the country where anthracite coal is burned in power plants. Who
would be the real sufferers through such a policy? Undoubtedly
the wage-earners, the men responsible for this condition. Of course
capital would suffer, too; there would be heavy losses, some fail-
ures and many sacrifices, but the chief suffering would be among
the laboring men, and they would find littlec consolation in knowing
that their employers had sustained heavy losses. Such a f)olicy
could not succeed; the means would react and defeat the end
sought; the methods would make enemies and cripple friendz, and
create conditions that would become intolerable. And when it is
reflected that the individuals and corporations against whom the
present movement is supposed to be directed would be the least
affected, the injustice of the whole scheme is manifest. We look
for an ecarly settlement of the controversy, and we hope that it
will be satisfactory to all concerned. |

Ten or a dozen years ago a miners’ strike would be a matter of
perfect indifference to the street railway interests, but the times
have changed, and to-day it is a vital question with every road in
the country.

Texas Oil Boomers

Press reports have been assiduously circulated during the last
few weeks, and have found their way into the columns of financial
journals, announcing that crude oil had been adopted by certain
street railway companies for fuel, and that hereafter 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
published in the leading newspapers throughout the 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-
sance. The report announced that “the company is now equipping
its six boilers at the Hill Street power house with fuel-oil burning
grates.” In order to give this 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
for fuel by the railway company in every one of its power houses.
There will be no smoke, and the use of stokers will be dispensed
with. The St. Paul Gas Lighting Company, which also uses a part
of this station, will equip its boilers with the same appliances.”

An effort to verify this report and gain additional information
led to the disclosure 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 really to create a false impression
among investors regarding the present market for this product,
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 fuel oil. The company is experimenting with it, but has reached
no definite conclusion. .

There is no probability that we would use oil regularly 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 thz 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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fuel, but conditions will have to be changcd materially and the
relative cost of oil and coal will have to be reversed. Progress
toward this end will not be made by the circulation of such false
reports as those alluded to in this article. They will really do
much harm, as they will create suspicion in the minds of those
who might become interested in the subjcct if the work was con-
ducted along lcgitimate lines.

Combination Power Stations

In the archaic period of clectric 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 powcr, or
by attaching their dynamos to the lighting company’s shafting.
Some such contracts based on the car mile reckoning are in force
even 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. What little renting is now done is mostly
from hydraulic transmission plants. It has seemed in other cases
to lead to vexation of spirit. But still there is somcthing to be said
for combination stations since it is a well-established fact that small
stations can bc operated only at a rather high cost. However, it
seems to us as though the carlier practice was generally open to
the objection of compelling the tail to wag the dog. Why should
not small electric railways oftener turn an honest penny by supply-
ing lights and power along their lines? Many a road is operating
a small and inefficient station for railway service only when there is
a fair field for lighting and power service scattered all along the
line. The steam plant is there, and sadly underloaded most of
the time; the main pole line is there and far from being over-
burdened with wires, and the market is steadily growing, for pop-
ulation follows the trolley. If permission can be obtained from the
lccal authorities it ought to be possible to improve the load of the
station and pick up remunerative business to a considerable amount
yearly at a very moderate outlay. Many a small road would be
glad to pick up a fcw thousand dollars a year additional 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 instances in which it could be done to
advantage. Not all roads are destined to become great trunk lines,
whatever their promoters may hope for them, and many a station
has steam capacity that could thus be put to good and profitable
use. Of course our worthy contemporaries, the underwriters,
would get up on their hind legs and bray with distress at the
mere suggestion, that at some future time in some undctermined
spot a power motor might be run from a railway circuit. But it
is not at all necessary to put electric motors on the floor and pile
shavings around them. machine off a

railway circuit is certainly no more troublesomc from the stand-

To work an occasional

point of safe installation than to operate the high-voltage constant-
current systems which are used to a considerable extent abroad.
It is easy enough to build a fireproof dog kennel for a motor, and
to run a few feet of shalting to get at the work, even if no better
means were available, and in these days of polyphase distribution,
motor- service nced not be from the railway feeders at all unless
Even ten or a dozen motors of
moderate size would make a perceptible addition to the net in-

convenience rendered it desirable.

come of a small road, and in a small community the motor peak
is likely to be passed before the railway peak is at its highest, so
that the extra load would come at a time when it could readily be
handled. As to lighting, of course special circuits would have
to be run for most of the work, but some useful public lighting
could be effectively done by groups of enclosed arcs or similar
grouping of incandescents. Now and then work of this kind is
done, but the small station seldom takes up the matter seriously.
A given amount of energy brings a far higher net price when used
for lighting than when applicd to any other purpose. Obviously
few small clectric railway stations could take on an all-night service
without inconvenience, although in the cases where a small com-
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bination station would be most useful, all-night scrvice is less im-
portant than elsewhere. At all events there seems to be a good
chance for an occasional combination station, particularly 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

The attitude of railroad managers generally upon thie question
of substituting clectricity upon their suburban lines for the present
steam locomotives is reflected in the statement of a prominent
official recently that “the chief obstacle in the way of such a plan
is the fear that if the idea wcre carried out the next thing would
be a reduction of fares, by order of the Legislature.” This ex-
planation is unworthy any man who is compctent to direct a large
corporation, yet it has often been advanced, and is undoubtedly
the only reason for the delay in the electrical equipment of many
lines that are now operated by steam. It is surprising that the
managers of thesc lines do not see what is patcnt to every one
else. Their lack of progressiveness furnishes opportunities for
others to establish lines conforming with modern ideas. The de-
mand for cheap transportation and better accommodations cannot
be satisfied by such a policy as indicated by the steam railroad
managers already quoted. Competition is inevitable under such
conditions, and considerable financial loss must be sustained by
the established road in retaining its supremacy when it is fortunate
enough to do so. But in the end the demands of the public must
be met,and no matter how long the delay or how grudgingly given
the improvements are bound to come. Under the circumstances,
therefore, it would be wise for the steam railroad manager whosc
views have been presented, and for all others similarly situated to
reconsider their determination and adopt effective measures for
granting the improvemecnts sought before they are confronted
with rival lines, which are better equipped for the service, and will
therefore appeal more forcibly to the public for patronage.

London Omuibus Trust

Warned by the success of the Americans who have invaded the
the London traction field and those who have engaged in other
electrical enterprises, we are told that the London omnibus com-
panies, three in number, have combined in order to present a solid
front against all possible rivals and to forestall the possibility of
Yankee competition. The omnibus business has been an ex-
tremely profitable one in London, and the present owners are
loath to release their grip upon it, nor will they consent to the
introduction of much-needed improvemecnts. All omnibus lines,
where animals are depended upon for propulsion, are an abomin-
ation to-day, but those of LLondon surpass anything offered on the
continent of Europe. Everywhere Americans complain that the
'bus service is slow and tedious, but that of London is pro-
nounced beyond endurance by those who have enjoyed the ad-
vantages of modern electric railways. Horses are continued in
service on these lines long after they have passed the age when
they should be entitled to retirement, and consequently the "buses,
which are themselves ramshackle vehicles as a rule, lumber along
through the crowded thoroughfares, making very slow progress;
in fact, it is not diffiicult to outstep one of them under ordinary
conditions, for while the pedestrian goes steadily on the 'bus stops
frequently to allow passengers to alight or enter. An hour and
forty-five minutes is considered tolerably good time for covering
four miles. This fact of itself would seem to preclude the pos-
sibility of any serious competition being offcred by the “trust’” to
the electric railways which are now being built as a result of the
infusion of American capital and American engineering into the
English metropolis. With the opening of the electric systems on
the underground railways and the equipment of the trolley lines
it would seem that there would be very little cxcuse for a con-
tinuance of these antiquated vehicles. We belicve that they are
too much even for English conservatism, and that they will now
be relegated to ebscurity.
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Improvements on Atlantic Avenue, Brooklyn

The Long Island Railroad Company, which, for a number of
years, has had its tracks in the middle of Atlantic Avenue, Brook-
lyn, 1s about to make great improvements in that part of the road
which enters the city. Within two years the monopolizing of the
strcet will be a thing of the past, and instead trains on thc Long
Island Railroad will reach what is now the terminal station at
Flatbush Avenue by means of a series of viaducts and tunnels.

The Board for the Atlantic Avenue Improvement commencesl
reorganizing the traffic conditions on Atlantic Avenue the first
part of last December, and the present condition of the work is
shown in the accompanying engravings, which arc made from
photographs taken in the vicinity of Bedford .Avenue. The gen-
cral plan of the Board has been to follow in part the requirements
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of rolling stock will be, but it is probable that before many years
the power for this section of the railroad will be obtained from a
large central generating station, whose location is to be decided
upon, and that trains will be run, consisting of motor cars and
trailers, operated by the third-rail 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 rectangular in cross section, and will in all
parts be constructed by excavation 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 formed of concrete and slopes toward the center, making
a shallow trough. The thickness of the concrete at the middle is
about a foot, and it increases in thickness as it approaches the
sides. Thc side walls are of masonry and contain conduits for the
insulation of the electric feeders. There are thirty-two ducts on

re
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EXCAVATING THE ATLANTIC AVENUE TUNNEL FOR LONG ISLAND RAILROAD

of the contour of this part of the city, tunneling through the hills
and building elevated structures on the depressed portions. This
method is, of coursc, less expensive than if a deep tunnel had been
constructed over the entire route. From the Flatbush Avenue sta-
tion to Bedford Avenuc the road passes through a double-track
tunnel, emerging at Bedford Avenue, and by means of a gradual
incline of masonry reaching a viaduct which continues until Ralph
Avenue, where the tracks are again placed underground. This
second tunnel ex¢énds to Stone Avenue. From Stone Avenue to
Atkins Avenue the road will consist of a four-track viaduct, and
beyond Atkins Avenue it will run on the surface. It is expected
that freight trains will use the viaduct as far as Stone Avenue.

In authorizing the board to make these improvements it was
expressly stipulated that some other power than steam should be
used for propelling the trains. By the time the improvements are
completed, therefore, it will be compulsory on the part of the
Long Island Railroad to ‘operate its cars by such motive power,
which, of course, will be electricity. At present nothing has been
definitely decided as to what the distribution system or the type

each side, and manholes for the introduction of the cables will be
placed at regular intervals. These manholes will be of the ordi-
nary double-cover type used for electric conduit work. The tunnel
will be ventilated by gratings, 3V ft. x 4% 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 air 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 elevated structure is to be made ol heavy plate
girders 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 near the end, where the ele-
vated structure approaches the inclines and there is lack of suf-
ficient head room, trough construction is used, the longitudinal
girders being here above the tracks. In this part of the work the
ties 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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channel irons are riveted to the flanges of the I-beams with the
convex sides out, so that the general outline of the column's cross
section is square.  Cast-iron caps will be placed around the bascs
of the columins.  All the worlk on the viaduct will be extra strong,
providing for the heaviest traffic that 1s ever likely to occur in
this district.

At the terminal station at Atlantic and Flatbush Avenues there
will be a basement in which ingress and egress may be had to and
from the trains. The tunnel for the present will stop at this point,
Lut future developments of the rapid transit situation in New York
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STRUCTURE AT END OF CABLEWAY

will probably consist in building an extension under the East
River to Manhattan. The jurisdiction of the Roard for the Atlantic
Improvement, however, ceases at Flatbush Avenue, and from there
on the problem must be handled by the Rapic Transit Commis-
sion. At present all the indications are that Dbefore many
years there will be a tunuel from the Battery, which will have its
termination at the Flatbush Avenue station, joining at this point
the tunnel now under construction. At present the Long Island
trains use the elevated tracks of the Brooklyn Rapid Transit
Company, which leave the Fiith Avenue branch at Atlantic
Avenue, and after a few blocks descend by grade to the surface.
When the tunnel is completed this grade will be extended so that
the tracks will go below the surface and enter the tunnel. The
work of construction 1s in charge of W. M. Meserole, general
superintendent of the Board for the Atlantic Avenue Improvement.
*P -
Interurban Line for Western New York

Plans are being prepared for aun electric railway line between
Buffalo and Rochester, and it is now believed that this loug-
cherished project is in fair way of accomplishment. The Buffalo
& Depew Railway has filed an extension with the Secretary of
State and local boards from Depew to Rochester, passing through
the villages of Lancaster, Looneyville, Crittenden, Cotrfu, West
Batavia, Batavia, Stafford, Leroy, Caledonia, Mumford, Garbutt,
Scottsville, Brookdale and Maplewood to Rochester. This will
bring it into direct competition with the New York Ceutral sys-
tem, as the proposed line will parallel the old “Buffalo Road,”
between Buffalo and Batavia. East of the latter point, however,
it will follow the line to Syracuse as far as the Western New Yorlk
& Pennsylvania Railroad Junction, and thence proceed northward
to Rochester.

The Buffalo & Depew Company now controls and operates the
line running from the end of the Genesee Street line of the Inter-
national Traction Company, of Buffalo, to Depew. Tt is a double-
track. stone-ballasted roadway, built for high speed. The exten-
sion to Rochester will also be built for high speed. The surveys
for the road are now being made, under the direction of George
A. Ricker, engineer in charge. The legal matters in connection
with the establishment of this line are looked after by Ilerbert P.
Bissell, of Buffalo, and the preparations for construction of the
line by John T. Mooney, superintendent of the Buffalo & Depew
Railway. Tt is announced that the plans and matters pertaining
to the right of way will be closed up very shortly so as to allow
the work of construction to be pushed during this summer.

The route selected for this road is through one of the most
populous sections hetween Buffalo and Rochester. Tt is one of
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the most attractive portions of Western New York, and the
summer travel alone should prove profitable. The Buffalo &
Depew Railway is controlled by The Investmment Company, of
Philadelphia, whose office is in the North American Building,
Philadelphia. D. A. Hegarty has personal charge of this work.

—_—————

Varnishing Cars Yearly

H. M. Sloan, the general manager of the Calumet [Slectric
Street Railway Company of Chicago, has been making a com-
parative study of methods of taking care of car bodies, with par-
ticular reference to painting and varnmishing, and he has arrived at
the conclusion that it is much Dbetter and more economical to put
a coat of varnish on a car cvery year than do nothing to it for
several years in the expectation of repainting it entirely at the
end of several years. Cars operating in the same kind of service
i the same territory f{or several years show the difference in the
two methods. The additional coat of varuish each year scems to
preserve the eolors underneath, and except for a slight cracking,
visible only on the closest inspection, the varnish is not notice-
able for its thickness, even after five seasons’ repetition of the
varnishing process.  Of course there is a limit to the simple
varnish treatment, and there comes a time when the paint must
be burned off. In the meantime, however, the cars have been
kept in a much more presentable condition than if there had been
nothing done with them and the day of necessary painting has
been put off several years. In painting and varnishing, as in other
matters, the principle of “stitch in time saves nine” seems to
hold.

o
Electric Trains over Steam Roads

An interesting feature of the proposed railway between Denver
and Salt Lake City is the plan to run trolley cars over the same
road on the first branch to be constructed, namely, from Arvoda
to the Coal Creek mines, a distance of 10 miles. Three 8o-1b.
steei rails will Dbe laid, the outside rail making the track of
standard gage. The other rails vill make a 3%-ft. gage, to cor-

X

AT WORK IN THE EXCAVATION

respond with the width of the trolley lines in Denver. The over-
head trollcy systcm will be used, and the trolley wire will be
strung 22 ft. above the rvoadbed, allowing ample room for steam
trains to pass underneath. It is proposed to obtain electric power
from a large plant, to be located in Denver. The project includes
the building of three electric roads to be run from Denver, the
first extending south to Litileton and Platt Canyon, the second
in the direction of Golden to Lookout Mountain, and another to
drighton City and towns north of Denver. Tt is believed that the
advantages of steam railroad construction will enable the coni-
pany to give superior electric service,
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Depot for Interurban Lines at Cincinnatt

Ground has been purchased at Cincinnati for the erection of a
union depot for the interurban lines that are to enter that city,
and the Interurban Terminal Company, capitalized at $100,000,
has been incorporated to provide the necessary terminal facilities.
The depot that is to be erected is to be six stories in height, and
there will be trackage on the ground floor sufficient to accom-
modate four or five cars, though it will rarely be the case that
there will be that many at the terminal at one time. On the
second floor there will be offices of the various roads and also
of the terminal company. The other floors will be used as store-
rooms and for the handling of freight. Primarily the interurban
station is to be built to accommodate the lines of the Rapid
Railway Company, the Suburban Traction Company, and the
Cincinnati & Eastern Electric Railway Company, all controlled
by the same interests; but the other companies operating to Cin-
cinnati will be given the right to use the station.

——

Accident on a Chicago Lift Bridge

A peculiar accident took place recently on the four-track
rolling-lift bridge by which the Metropolitan West Side Elevated
Railway, of Chicago, crosses the Chicago River. About 5:30
p. m., May 15, a motorman disregardcd the danger signal at the
approach to the bridge and ran on to the bridge just as the
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Trolley Lines near Trenton, N. J.

May 22 was the tenth anniversary of the introduction of electric
railways into Trenton, N. J., and the accompanying map shows
what proportions these properties have now assumed. The be-
ginning of the street-car service in Trenton was on March 9, 1859,
when the New Jersey Legislature incorporated the Trenton Horse
Railroad Company, which ran its first car some three years later.
From that day to 1892, or nearly a third of a century, the only
improvement noticeable in the 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,
1802, to May, 1901, the Trenton Street Railway Company and its
rredecessors had the city and suburbs entirely to itself, no out-
side 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 decade. 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
Pennsylvania 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 district, which might

THE DAMAGED TRAIN AFTER CHICAGO DRAW-BRIDGE ACCIDENT

bridge-tender started to raise the draw. The motor car almost
reached the cnd of the draw, but was prevented from running over
the end by the incline which the draw had assumed. There was
a crushing of platform hoods because of the angle to which the
motor car had been raised, and derailment of the front car, as it
ran back down the incline, but no other damage. During the
several hours necessary to remove the wrecked cars traffic both
on the river and across the bridge was of course suspended. The
accident demonstrated strikingly the desirability of the rolling-lift
type of bridge for locations such as this. With a revolving draw
the whole train might have landed in the river. As the bridge
is near the entrance of the Metropolitan elevated to the Union
loop, those trains on the loop were compelled to remain there,
but to prevent declaying the trains of the South Side Elevated
Railroad, which uses the same tracks as the Metropolitan on the
loop, the Metropolitan trains were kept running around and
around on this section until the bridge tracks were cleared. The
accompanying engraving from a photograph, by S. E. Wright, of
the Chicago Inter-Ocean, shows clearly the situation on the bridge
immediately after the accident.

forever 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 time 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
Millham, as it was then known, through North Clinton, Perry
and Broad Streets, crossing the opposition track in front of the
City Hall at right angles. The invasion of that part of Trenton
lying 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 Avenue, 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 paralleling within a block.

In September, 1891, Colonel Lewis Perrine, Jr., consolidated the
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two horse car companies, under the name of the Trenton Pas-
senger Railway Company, and this has since been changed to the
Trenton Street Railway Company. Colonel Perrine had advanced
ideas about the street railway service, and he at once began the
work of equipping the East Trenton line with trolley wires, and
secured cars, which were put into service on May 24, 1892, The
first car was run at 11:30 p. m. on May 22, this late hour being
chosen because of the deserted 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 the trolley
system in the city, the only parts equipped being the Broad Street
and Center Street lines. After a long battle with the City Council
and the Bcaid of Public Works, the latter body having since been
legislated out of existence, consent was secured to extend the
electrical equipment to the State Street and other lines, and work
was begun on the former, shortly aiter midnight, one night in
April, 1804. Some of the fashionable residents of the West End,
who had fought the installation of the trolley, continued the fight
during the small hours of the morning, but without avail, so that
by daylight, despite all obstructions interposed, the company had
cars running out State Street, from the center of the city to Cal-
lioun Street, over the old horse car tracks. Litigation delayed
the completion of the road for a few weeks, but the horse car had
become a thing of the past in Trenton.

During the seven years that followed the abolition of the horse
car the Trenton Street Railway Company extended its Broad
Street line to White Horse and Yardville, and to Princeton, the
fornmier line being five milcs long and the latter twelve. 2

In 1899 connection was first made at White Horse, two miles
south of the city line, with what is now the Camden & Trenton
Railway, for Bordentown and White Hall. The Camden & Tren-
ton was extended into the lower end of the city last May, parallel-
ing the Trenton Company’s line for nearly two miles. During
lest year the Camden & Trenton road was extended from White
Hill to Burlington and Riverton, from which place it runs its
cars to West Palmyra over the tracks of the Camden & Suburban.
The distance from Trenton to the present terminus is twenty-five
miles, and from there to Camden about eight more. Part of this
break already has a section of the Camden & Suburban covering
it, and it is expected that the line will be completed sometime
this summer. In the summer of 1900 W. F. Sadler, Jr., a trolley
and railroad promoter, came to Trenton and began work upon
the Trenton, Lawrenceville & Princeton Railroad, over a private
right of way, and for all purposes that a steam road could be used.
It was not equipped for trolley service, and was completed only
to Stony Brook, a distance of ten miles from Trenton. A loco-
motive was purchased and occasional carloads of freight were
hauled over the line during the winter of 1900-o1.

In the spring of 1901 the late A. L. Johnson came to Trenton
to look over the field, with a view to making this city a way
station on his proposed through line from New York to Phila-
delphia. He entered into an agreement with Mr. Sadler and
others of the company and secured the road. Contracts were at
once let for the erection of a large bridge across Stony Brook,
and a two-mile extension into Princeton. The road was electric-
ally equipped during the summer and a temporary power house
constructed at the Trenton terminus. The first car was run in
November, 1901, and at the present time the equipment consists
of three large eight-wheel coaches, fitted with all improvements,
including air brakes, whistles and arc headlights; one eight-
wheeled baggage car and a locomotive. An hourly schedule is
maintained between Trenton and Princeton. Single 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
end, and the fare for the twelve miles is 10 cents. The Trenton
Company operates three large cars on its Princeton division, but
as the line 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 pas-
senger the round trip, and free transfers are given to any part
of Trenton, making the net rate about 8 cents, if transfer is used.

While Mr. Sadler was building the Trenton, Lawrenceville &
Princcton Railroad he also began the Yardley, Morrisville &
Trenton Street Railway, which was to extend from the Morris-
ville (Pa.) end of the upper Delaware bridge to Yardley, a dis-
tance of about five miles. This road was in operation during the
winter of 1900-01, and was sold to the Johnson syndicate shortly
before the Trenton, Lawrenceville & Princeton Railroad. The
new owners purchased the upper bridge for a price which ran well
up toward $200,000, and extended the Yardley line into the city
of Trenton. Property was purchased at the corner of West State
Strect. and Calhoun Street (where the Trenton Company had its
fight in 1894) for $45,000. This will enable them to extend the line
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into the city farther than the present terminus, by affording an
outlet from the bridge.

The Trenton & New Brunswick Railroad was incorporated last
fall under the steam railroad act, and has begun work on the
twenty-three-mile section to Milltown, wherce connection will be
made for New Brunswick via the Middlesex & Somerset Traction
Company’s line. The road runs through a level section of country,
and there will be no curves for the greater part of the distance.

The Delaware Valley Traction Company was incorporated last
fall with W. F. Sadler, Jr., as secretary and treasurcr, and rights
of way are being sccured for lines to Pennington, to Lambert-
ville, and to Hamilton Square and Newtown, N. J.

The Philadelphia, Bristol & Trenton Street Railway Company
has a line in operation from the termination of the Union Traction
Company’s lines at Frankford, Philadelphia, to Bristol, with thc
exception of a mile break at Croydon, which has been figuring in
the courts since 1890, and for which several charters have been
taken out. It is the announced intention of the people interested
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to extend the line to Morrisville, opposite Trenton, as soon as
some satisfactory arrangcment is reached regarding the break at
Croydon., The Morrisville Traction Company, an ally of the
Bristol line, has a picce of track laid on Green Street, in Morris-
ville, to hold the franchise, and also to secure rights in a strect
which the Pennsylvania Railroad Company is closing in order to
avoid a bridge where the main line tracks are being shifted.
Neither side has made a move since the track was laid last {all.

It is the intention of the Johnson syndicate or Lehigh Valley
Traction intcrest to extend the Yardley, Morrisville & Trenton
road to Newtown (Pa.) during the coming summer. Rights of
way have been secured and the line will be built. The same in-
tcrests are securing rights of way for a line up the river from
Yardley to Newhope, and across the bridge to Lambertville, to
which point the Delaware Valley Traction Company proposes
huilding.

The New Jersev & Penunsylvania Traction Company also rep-
resents the Johnson intercsts, and proposes building a local road
to cover all parts of Trenton with 3-cent fares and a minimum
wage scale of 20 cents per hour. This is a similar plan to
that offered to Cleveland by John B. Hoefgen, except that there
are many streets in Trenton upon which cars could be operated
without directly conflicting with existing lines. The center of the
city would be the most difficult section to cover thoroughly with a
new road. The Camden & Trenton Railway has also covered the
city by maps filed, and several streets are already secured.

The Trenton, Philadelphia & I.chigh Valley Railroad Company
planned a line straight across Pennsylvania, from Trenton to
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Willow Grove, and this was also under the Lehigh Valley
Traction management. It is said that when the Philadelphia &
Lehigh Valley Traction line, now nearly completed between Allen-
town and Philadelphia, is in operation, the original plan regard-
ing the line from Trenton to Willow Grove may be carried out.

The Doylestown & Easton Street Railway Company is building
2 line from Doylestown to Easton and has a part of it completed.
It also has an extension planned from Plumstead to Point
Pleasant, on the Delaware River.

The Newhope Street Railway Company has had a series of set-
lacks dating from 1899, when it attempted to secure rights of way
from Doylestown to Newhope, under the nante of the Doylestown
Kailway Company, but it is announced that all obstacles have been
surmounted and that the work will begin at an carly day.

The Newtown Street Railway controls the road of the same
name and also the Newtown, Langhorne & Bristol line, operating
cars from DBristol to Doylestown, twenty-seven miles, without
change. This road was begun in 1806, and has been completed
since 1899.

The Philadelphia, Somerton & Langhorne Street Railway has
been securing rights of way from Somerton, Philadelphia, through
Langhorne to Morrisville, where connection would be made with
the Yardley, Morrisville & Trenton line from Trenton. Lang-
horne borough has granted it a franchise, and application has
been made to Morrisville borough

The Bucks County Railway extends from Doylestown to
Willow Grove, twelve miles, and there connects with the Union
Traction lines for Philadelphia. This is also under the control
of the Iehigh Valley Traction.

Aside from roads which are immediately contemplated the Bur-
imgton County Traction Company expects to build a line from
NMoorestown to Mount Holly, and from Mount Holly to Burling-
ton, but it is not known whether any work will be done this year
or not. It has secured control of the Mount Holly Street Rail-
way, which is operated by horse-power.

The extension of the Trenton, Lawrenceville & Princeton Rail-
road to Bound Brook is conceded to be one of the events of the
near future, although no active steps have as yet been taken.

S ——

Interurban Railway Project

Another interurban system of magnitude has been undertaken
by the Indianapolis Northern Traction Company, which filed
articles of incorporation on May 14, with a capital stock of
$3.500,000. The directors named in the articles are Charles A.
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Daldwin, Henry Moore, William H. Bloss, E. C. Carpenter, A. S.
Ricliey, A. W. Brady and Charles Berry, all of whom are also con-
nected in some capacity with the Union Traction Company.

The new organization is a culmination of the Central Traction
Company's interests, which have been taken over by the Union
Traction Company, consisting of work done and rights and fran-

STREET RAILWAY JOURNAL.

[Vor. XIX. No. 21.

chises secured through several eounties and eities north of Indian-
apolis.

The aecompanying map shows the combined Union Traction
and Northern Indiana Traction Companies’ system as it will be
in the fall.

The articles of incorporation declare the object of the new
organization to be for the purpose of building an clectric line con-
necting Indianapolis with Logansport and the intervening points
shown in the map. The whole system when completed will be
acquired and operated by the Union Traetion Company. The
mileage is estimated at 145, which, when completed, will give the
combined companies 300 miles of interurban lines.

The whole amount of securities for the new road has been
underwritten by a Philadelphia banking syndicate, and was ar-
ranged by George F. McCulloch during his visit East last week.

The Union Traction Company already occupies a number of
places in the system, and the work of construction will be pushed
vigorously.  The Kokomo-Logansport gap will be first con-
structed, then the Peru and Tipton divisions. The new company
furnished a channel for the absorption of the Central Traction
Company and other struggling interests.  Mr. McCulloch said:
“The people now feel that the system is not only assured, but that
it will be among the best and most extensive in the country.”

*000—_
Stringing Trolley Wire by Steam

The accompanying engraving shows the method of ereeting the
overhead wire used by the Geneva Tramway Company, of Geneva,
Switzerland, of which Stephen D. Field, formerly of Stoekbridge,
Mass., is general manager. The line was formerly operated in part
by steam dummies, and these are now being replaced by the elec-
tric car. One of the old dummies has been kept in service, how-

STRINGING TROLLEY WIRE BY STEAM

cver, as the engraving shows, to help install the equipment necessary
for its rival. No. 5 figure 8 wirc is used, made by the Roeblings.

The construetion truck consists of a platform car surmounted by
the usual tower and carrying two large reels of wire. Adfter
leaving the reel, the wire passes around a direction sheave and is
paid out as the ear is drawn over the route. At intervals the reels
are stopped, while the locomotive backs slowly to haul the wire
taut, after which it is attached in position to the hangers. The
view shows the completion of 140 km. (89 miles) of overhead line
strung in this way.

—— ——

Manual of Statistics

The Manual of Statistics, Stock Exchange Hand-Book, 1902
cdition, marks the twenty-fourth annual issue. The publication is
now broader in scope and more thorough in treatment of the
subjects that come within its range than ever before. Its enlarge-
ment this year by the addition of one hundred pages was made
necessary in order to iully and satisfactorily meet the require-
ments of the particular field that it occupies, and the present
volume numbers 912 pages. It is not too bulky, however, for
casy handling, and the arrangement of its contents makes it par-
ticularly convenient for recady reference. More space is devoted
to street railways than formerly. and attention is called to the fact
that many concerns are adding to their original transportation
business that of furnishing light and power to the respective
localities served by them. The volume is well arranged, and has
voluminous indexes that add materially to its convenience and
vsefulness. The Manual of Statistics Company, 220 Broadway, New
York, are the publishers.
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Restrictions on the Controller Handle

BY J. R. CRAVATII

In the last ten years many plans have been proposed for restrict-
ing or automatically regulating the rate at which current is turned
on in starting an clectric car or train. There are many conflicting
opinions as to the desirability of such devices in general, and the
werits of the several forms in particular. Outside of the claims of
promoters or inventors of apparatus of this kind, but little tcch-
nical discussion has taken place as to the real merits and draw-
backs incident to such appliances. Ten years ago there was a
gencral feeling among those responsible for the electric equipment
of street railways that there was some necd of a check upon the
rate at which a motorman could turn on current in starting a car.
The injurious effects of such rapid turning on of current were
evident on the equipments used in those days, which were often
too light for the service, and a great deal of effort was expended
in trying to get the motormen to make a practice of turning on
current gradually. However, as the tendency of motormen 1s to
turn on current rapidly, especially when they are repeating this
operation many hundreds of times a day, this educational move-
ment proved of little value, particularly on the larger roads, and
the same may be said of such efforts at the present time. In order
to keep down the excessive repairs to equipments of former days
larger and larger motors were purchased, until a size was reached
which would bear the abuse a car would invariably receive in
practice. Perhaps electric railway men in the earlier days did not
appreciate as fully as they now do the value of rapid acceleration
in making fast schedule time: but, at any rate, ithe acceleration was
there, and the fast schedules were made, whether the cause and
effeet of the fast schedules were realized or not. There still re-
mained, however, even after motor equipments were increased in
size, a strong desire on the part of many superintendents and
clectricians to limit in some way the use of excessive current in
starting a car. On smaller roads the desirability of something of
this kind was felt more than on the larger systems, because on
the small road usually the necessity for the fast schedule with
frequent stops was not so great, and then, too, the power house
felt more keenly the great fluctuation brought about by the use
of a large volumec of current in acclerating a car.

Probably the first attempt to limit the rate of turning on current,
other than by instruction of motormen, was the automatic circuit
breaker, eloscly adjusted, which would open every time a man
used more current than the breaker was set for. A number of
years later came a recording device, which would simply record
excessive rushes of current without the annoyance of opening th:
cireuit and witho 1t the chance for tampering offered by the cir-
cuit breaker. About this time also the recording wattmeter was
adopted for use on cars, and this was supposed to have a restrain-
ing moral influence on the rate at which motormen would turn on
current, though later developments proved otherwise. Still later
a number of devices, which limited the rate at which the con-
troller handle could be advanced from one point to another, or
which took the rate of turning on current entirely out of the
motorman’s hands, were introduced. Some of these devices have
depended upon mechanical means of regulating the rate of ad-
vancement from omne point to another, such as dash pots and
pendulums, while others have been dependent upon the current
flowing through the motors. In the latter, advancement of the
controller from a lower to a higher point could only take place
by the current through the motors or through one armature
falling below a certain predetermined amount, for which the
device was set.

In connection with all these schemes two questions arise:

First, what are their advantages and disadvantages from a
technieal or engineering standpoint?

Second, are they sufficiently simple in their practical application
to make them worth while?

It must be admitted at the outset that a rapid acceleration in
city service is absolutely essential, and if the motors and power
house arc not designed to provide for this they must be changed.
On suburban and interurban lines, with motors geared for high
speed, it is eertainly desirable to limit the heavy accelerating cur-
rent that will flow if attempt is made to start motors quickly when
geared for high speed and consequent low rorque per ampere.
The gain from rapid acceleration on such lines is very small. The
question is whether the rate of acceleration, or at least the rate of
turning on current should be left in the motorman’s hands or as
far as possible regulated automatically. A few ycars ago there
was considerable speculation in the minds of some street railway
men as to the waste of current which tocl place in the starting of
a car, and not a few confused the idea of cxcessive current with

STREET RAILWAY JOURNAL.

7

633

that of waste of energy; it being sometimes crroncously assumed
because a large volume of current was taken in starting a car that
there was more waste of energy than if less maximum current haa
been taken. The mechanical energy required to start a car is, of
course, the same whether it is started quickly or slowly. In the
former case the accelerating power is high for a short time, and
in the latter case has a lower value, but lasts for a correspondingly
longer time. This, however, is somewhat aside from the real point
under discussion. The question is whether the best rate of ac-
celeration for different cases can be surcly obtained by leaving the
controller handle entirely free, to bc turncd according to the
motorman’s ideas, or whether devices could be used with ad-
vantage which take the rate of turning on current out of his hands.

It is frequently the case, especially with a slippery track, that
a motorman will not exercise the judgment displayed by a loco-
motive engineer in starting. The motorman is prone to throw on
current at such rate that the wheels spin, with the result that
instead of bringing the car up to speced rapidly as he desires,
considerably longer time is required, because the tractive effects
of wheels spinning on the rails is only about one-third of that
just before the point of sliding was reached. This, of course, is
a practice which an automatic-restricting device should prevent,
except under very unusual track conditions. Tt is also probably
true that Detter practical results could be obtained if motormen
were restricted from advancing the controller from series to
parallel as quickly as they frequently do. Motors, when in serics,
give double the torque per ampere of current drawn from the linc
that they do when operating in parallel, and the most economical
acceleration requires that the controller be kept on series points
long enough to secure this advantage. Too rapid throwing in of
shunts around the fields also tends to decrease the efficiency of
acceleration and overheat the armatures. The line loss between
the power house and the car, which varies according to the square
of the current, will naturally be less with lower rates of ac-
celeration, requiring lower maximum current. This is considering
the possible advantages of such appliances from the power-saving
standpoint alone. There is besides this the important considera-
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 much saving in power or repairs can be cffected by the
nse of such appliances, under given conditions, is a matter upon
which more evidence is needed before general conclusions can be
reached. Therc has been some tendency to confuse power saving
by the use of devices limiting the rate of turning on current with
general powcer saving by motormen. Motormen can waste
electrical energy in two ways, one of which has just been out-
lined; the other way is by failing to drift as much as possible with
the current off, accompanied by the unnecessary usc of the brakes.
That this latter source of loss is a considerable per cent of the 20
per cent to 30 per cent of energy wasted by motormen in ordinary
operation seems to have been shown in the case of roads which
have experimentcd with recording wattmeters on a number of
cars. That there is a great waste of energy at the present time
in the ordinary operation of cars has been demonstrated too
thoroughly to be questioned, but just how these losses may Dbe
divided is something which has yet to be determined. Where
wattmeters have been put on cars and motormen have been left
free to turn on current at whatever rate they saw fit, it has been
found in some cases that the motormen who were most economical
in watts per car mile were the ones who turned in the hottest
motors at the end of the run. They had been working on the plan
of accelerating as rapidly as possible and drifting as much as pos-
sible; which, as is now generally known among electric railway
engineers, is the most economical way to operate a given schednle
from the standpoint of encrgy consumed per car mile.

Aside from the considerations before discussed there is a very
manifest advantage in any limiting apparatus of this nature from
a passenger's standpoint. The jerking of cars in starting by
motormen passing two or three controlicr points at a jump is
far too common. On some roads a passenger standing in the
aisle must be skilled in the ways of the road if e hopes to main-
tain his balance, and the stranger in town has a hard time indeed
Now this does not improve either the temper of the passengers or
the total acceleration of the car, and may cven be a frnitful source
for damage suits. What is needed in city service is smooth and
rapid acceleration from the first to the last point of the controller.
Experience would seem to have demonstrated that it is impossible
to attain this service without the use of an automatic device. One
characteristic is common to all such devices, namely, that the rate
of acceleration on a clean track can be much higher than on a
slippery track. If the device is set for a rate of acceleration which
will prevent the slipping of wheels on a slippery track, it will also
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prevent the rapid acceleration which might be desirable in making
up lost time when the track is dry or clean. On the other hand,
it is true that street railway schedule time is usually the same for
all conditions of weather, and that the rate of acccleration and
breaking which can be depended upon with a slippery track is the
one which limits the schedule time which can be made, and hence
the need of more rapid acceleration on a dry track is not felt
because the schedule time is the same for dry days as for wet.

It is out of the province of this article to discuss the individual
merits of the several devices which have been proposed, but this
discussion of the principles involved may serve to explain some
points in connection with the purposes and possibilities of such
appliances, which have not, heretofore, been clearly enunciated,
and about which there seems to have been considerable miscon-
ception on the part of those who have not studied the subject.

A Comprehensive Rapid Transit Plan

The Rapid Transit Commissioners have authorized Chief En-
gineer William Barclay Parsons to prepare a comprehensive plan
for furnishing rapid transit to all parts of Greater New York.
The instructions allow the engineer considerable latitude, and
mercly outline the general desires of the Commissioners. The

subject has been very carefully investigated by the board, and,

while it is recognized that it will be some time before the plans
can be put into execution, the Commissioners have arrived at the
conclusion that it is time to take steps for the development of a
scheme that will be more than temporary in its application. Con-
sequently, they have instructed their engineer to prepare a plan
that will provide for future extensions and afford the city a per-
mancnt system of rapid transit that will embrace the five boroughs
of Greater New York. It is estimated that the plan will involve
an expenditure of at least $50,000,000. At the meeting of the
Rapid Transit Commissioners, at which this decision was reached,
Mr. Orr, the chairman, formulated the following letter of in-
struction, which was afterwards approved by the board and com-
municated to Mr. Parsons:

When the plan now under construction was adopted the board was careful
to announcc that it formed only a part of a more comprchensive system
which the board intended to lay out as soon as the financial condition of the
city should permit. In the hopc that such financial ability is not far distant,
the board instructed you at its meeting held on the Ist inst., to submit plans
for an East Sidc line connccting with the present rapid transit route at Forty-
Sccond Street and Park Avenue. This instruction did not imply a detcrmina-
tion of the board as to what should be the next rapid transit routc adopted,
but only that the necessities of the upper East Side would have to be studied
and considered, as would also the further claims of DBinoklyn and the claims
of other boroughs.

The board is almost ready to advertise the contract for the Brooklyn-Man-
hattan extension already adopted. It has, at the request of the Mayor, begun
the consideration of a comprehensive terminal system intended to include the
present DBrooklyn Bridge and the bridges Nos. 2 and 3, now under construc-
tion. It has received from the Pennsylvania Railroad Company, and is now
considering, an application for the grant of a franchise for a tunnel railroad
under the tIudson River, across the borough of Manbattan, under the East
River and connecting in the borough of Queens with the Long Island Railroad
system.

Under the amendment to section 32 of the rapid transit act and without fur-
ther legislation, as I am advised, it will also be possible with a co-operation of
the city authorities upon which, I believe, we may count, for the board upon
the application of the New York Central and Ifudson River Railroad Com-
pany, to authorize an enlargement of the terminal facilitics of that company
s0 as to permit it to makc the pcremptorily needed change of motive power
in the Park Avenue tunnel, I carnestly liope that such an application will
presently be before the board. >

It is, therefore, clear that the public now has a righit to expect from this
board the preparation of a general and far-reaching system of rapid transit
covering the whole city of New York in all its five boroughs.

This plan could not, of course, be carried out at once, or, perhaps, com-
pletely carried out for many years. But if such a plan be now wisely pre-
pared and the streets of New York be dedicated to tunnel railroad purposes
with a proper regard to the long, and, no doubt, splendid future of the city,
two things may reasonahly be expected. First, that rapid-transit construction
will procecd upon the lines so laid down as rapidly as the means of the city
and the amount of private capital ready for rapid transit investment will per-
mit. And, second, that relatively unimportant franchises will not be granted
in such a way or special routes be so devised as to prevent or obstruct a per-
manent and sufficient programme.

Chairman Orr also sent the following letter to President New-
man, of the New York Central, inviting an application from that
road for permission to increase its terminal facilities, with a view
to changing its motive power in the Park Avenue tunnel:

I am requested to ask your attention to the amcnded form of section 32 of
the rapid transit act and to its relation to the enlargement of the terminal
system of your railroad in New York, more especially with respect to the
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substitution of some new motive power in place of steam for your trains
operated in thc Park Avenue tunnel. The board is advised that, without any
further legislation, this scction of thic rapid transit act as amendced is suffi-
cient, with the co-operation of thc local authorities under laws now in force,
to enable the board, if your company shall see fit to make application, to pre-
pare a sufficient and proper franchise for such extension of your terminal
facilities. If your company shall come to consider this suggestion I am
authorized to say that this board will appoint a committee to take up the
matter with your represcntatives.

This action on the part of the Rapid Transit Commission is an-
nounced simultaneously with an offer from Mr. August Belmont,
president of the Rapid Transit Construction Company, which is
building the present tunnel, to undertake the execution of the
board’s plans and furnish all the money that will be necessary
for the construction of the new routes and the operation of the 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 recent reports of the comptroller which have
come to the notice of the Rapid Transit Subway Construction Company that
on account of the approximation of the city debt limit to the constitutional
limit the Rapid Transit Railroad Commission will not be able for a long time
to do any more than authorize the Brooklyn extension, even if it can do that
at an carly day. 5

It appears to the Rapid Transit Subway Construction Company that the de-
velopment of rapid transit in New York City must necessarily suffer seriously
and mect at the outset a check to its growth which public sentiment would
view with much disfavor.

The operating company, which will shortly be organized, representing the
same interests as thc Subway Construction Company, will be prepared to
construct cxtensions and connections with its own capital and credit, provided
the mcans and methods can be arrived at for doing so. I suggest as a plan
approved by our exccutive committce that such extensions and conncctions
can be built on bonds of such operating company, which neccssarily will have
to bear a higher rate of interest than the city bonds, convertible into city
bonds at the option of your commission, the construction being in all details
conducted precisely in the samc manner as the present work is being done
and bccoming a part of the system as a unit.

If this suggestion meets with your approval, I shall be glad to appear at any
time which may be agrceable to you before your board to discuss it more in
detail. As the rapid transit act will probably have to be amended in some par-
ticulars in order to enable such plan to be carried out, and as the present
session of the Legislaturc will probably be a short one, I would suggest that
the matter be taken up by your counsel, in connection with ours, to dctermine
in what respects such amendments should be made, and to frame and intro-
duce a bill for the Legislature, always assuming that the general suggcstion
meets with the approval of your board.

Of course it will be some time before definite plans can be re-
ported by the engineer, as the work is of such a comprehensive
character as to require very careful and extended investigation,
probably involving the solution of many engineering problems.
The details of the scheme, especially those pertaining to terminal
facilities, will necessitate a careful study of the conditions affecting
the several boroughs. However, the fact that the commission has
recognized the necessity of formulating a comprehensive plan of
this character shows that it fully appreciates the importance and
pressing demand for improved rapid transit facilities.

—__”
Warned against Third Rail

Edward F. Croker, chief of the New York Fire Department,
has sent a circular to all of the engine houses in the boroughs of
Manhattan and the Bronx warning the firemen of the dangers of
the third rail on the clevated railroads when fires occur near the
tracks, as follows:

“The power and character of the current used are not regarded
as particularly dangerous, and, in fact, if the track ties and plank
walk are dry, a man standing upon them may touch the third tail
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,
not a dangerous one. It is believed that the only way in which a
dangerous shock might be obtained from the current which is
used is by actually falling across the third rail, at the same time
touching the metal work of the structure.”

The circular directs that the power house at Seventy-fourth
Street and the East River be notified when it becomes necessary
to cut off the power because of fire. :

The trainmen on the Manhattan lines operated by electricity
have instructions from 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-
tives were used and there was any temporary delay, the passengers
frequently left the trains and walked on the footboard along the
side of the track to the station. The introduction of electricity
has led the company to order a strict enforcement of the rule pro-
hibiting passengers leaving the trains excepting at stations.
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Wanted—A Car

New York, May 10, 1902.
EpiTors STREET RAILWAY JOURNAL:

The debatable ground betwcen spring and early summer is now
upon us, and our friend the superintendent is kept busy guessing
-whether it will be safe to run open cars. Large systems with a
completc double 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 scem 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 ot
things, but that it exists is painfully evident. Perhaps the most
frequent trouble is lack of seating capacity. The ordinary winter
car with lengthwise seats is very casily filled and emptied, and
has a very large additional capacity for standing room, but a sum-
mer car, to encourage pleasure riding, must havc cross seats 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 seems to be only mod-
erately successful. As to summer cars there is too considerable
loss of seating capacity as compared with the ordinary type.

Tt is unpleasantly evident then that the designcr of a eonvertible
car has a hard row to hoe. If it wcre 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 prctty 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 which 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 roads 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 werc, of course, rather
heavy for the time at which they were introduced, but no heavier
than plenty of cars now in successful use. Probably the comparative
inaccessibility of the top seats was the strongest objection, but the
scating capacity for the weight of the car was amply large. Amer-
ican hurry, however, does not take kindly to unnecessary steps,
and the climbing settled 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 shaken up by the coming of the Yankee.

And speaking of cars, the polynomial inventor of fenders is still
pcgging away at his job without as yet getting a firm hold on cur-
rent practice. Every little while a new dcvice is tested, and then as
a rule one hears no more of it, although out of the strugglc have
cmerged several that deserve considcration. Most fenders ride
too high to be of any great service, except in quieting importunate
boards of aldermen, and thosc which can be brought closc to the
track are too often undesirably complicated. T am far from de-
spising fenders, and T bclieve that there are some good ones, but
there is not yet any one so successful, or any general construction
so successful as to dominate prcsent practicc. A hue and cry is
now and then raised for fenders, as for vestibules, but without any
marked effect. To be of real use a fender must be capable of de-
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pression close enough to the track to seoop up, instead of riding
over a person who has fallen, and yielding enough not to infliet
scrious injury whilc still protceting against a blow from the car
front. These are not casy requircments to meet, and many have
failed ‘where few have succceded. Therc can be no doubt that a
fender really mecting these requirecments would work its way into
certain popularity. At all events it is a thing worth working for,
though in the last resort complete safcty, it must be remembcred,
is to be found in giving a fast-running car a wide berth; a good
clearancc is better than the softest fender. SUPERINTENDENT.

—_— e —
Destination Signs on Cats

PuiLapeLpuia, Pa., May 16, 1902.
Ebprrors STREET RAILWAY JOURNAL:

I saw some time ago a discussion in your columns on the best
method of designating the routes of street cars by destination
signs, but your corrcspondent found fault with most of the present
methods without suggcesting any improvement. I believe that
some of thc methods in use arc most confusing, especially to
strangers in the city, and T havce been waiting to see whether any
further communications would appear on the subject. As nonc
has yet been published T would like to call your attention and that
of your readers to the numbercd route method, which is the best
with whieh T am acquainted. Tn this method every routc is given
a number and this number is painted in black on a white sign
carried on the dash. There is no difficulty in making thesc so
distinct that they can be seen a block or more away.

This need not intcrfere in any way with the usual strect signs
if desired, but will be the method by which the cars will usually
be recognized. The resident will, of course, soon be able to
identify the cars by their numbers, while the stranger can easily
be instructed to take route “10” or “17” to reach his desired desti-
nation. Numbers are 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 may be a
number of cities using this system, but the only one that T now
recall is Hamburg, Germany. A. P. JonEs.

Management of Men

VICKSBURG RAILROAD, POWER & MANUFACTURING
COMPANY
VicksBURG, Miss., May 10, 1902.
EbiTors STREET RAILWAY JOURNAL:

I am very mueh interested in your article in the current issue
of the STREET RalLway JournaL on the “Management of Men.” T
have read it with a great deal of care, and find one especially good
point in it, namely, the system of promoting men, not according to
seniority, but according to thcir record while in the employ of the
company. I am going to take this mattcr up immediately, and think
it very likcly that T will adopt it. I notice, though, in your
enumeration of the diffcrent systems of managements, that you
failed to mention one which we are using here, and as it is work-
ing so well with us, I thought it possible that it might be of
interest to the other readers of your paper.

We have a small road hcre, and cmploy only about forty conduc-
tors and motormen, but T belicve that the same system will work as
well, if not better, with a largc force of conductors and motormen. T
based my ideas in formulating this system upon the Brown system
of demerits, which is so largely in usc, and also upon the different
bonus systems which arc used by a good many roads in the country.
We offer a premium of $5 per month to each motorman and con-
ductor whosc service to the company during the month is perfect.
We divide this $5 into 100 points, of 5 cents cach. We have a list
of rules, and opposite each rule is the number of demerits which
the breaking of this rule carries with it, and one dcmerit is equal
to one point, or 5 cents. These rules are posted in conspicuous
places and are also copied in the rule books. The supcrintendents
and the supervisor are provided with a small package of report
slips of the proper size, so as to be carricd in the pocket easily, and
whenever they see a man breaking a rulc, they don’t say anything
to him, but immediately fill out onc of these blank slips and turn
it into the office. The officc then has a copy of this report made
on a larger sheet of paper, and it is mailed to the conductor or
motorman whom the report is against. He is given two days in
which to make a written explanation on the back of the slip, regard-
ing the report.  This is then filed, and at my convenience, before pay
day, T take these rcports with the cxplanations and go over them
very carefully, and where T think the explanation is satisfactory, or
when there are extenuating circumstances, the report is removed;
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but if the report is not satisfactory, it is put down on the record
against the employee, and on pay day the number of demerits which
he has received in the last thirty days is multiplied by 5 cents, and
this amount is deducted from the $3 premium which he would
have gotten had he not received any demerits.

We find so far that this has worked splendidly, and that it is a
matter of no little pride to the men when they get the full $5 at the
end of the month, We don't give an extra premium for especially

meritorious acts, as we believe that if a man does not get any re--

ports during the month, his general behavior is meritorious, and,
thercfore, he receives the $5. This makes it much simpler, as it is
very hard to judge as to whether these special acts are always de-
serving of extra merits. Of course, I don’t mean to say that we
do not recognize cases where the employees use cspecially good
judgment while on duty. We always make it a rule to thank our
men personally in such cases, but we do not give any extra points
or money for these especially meritorious acts.

Herewith are samples of the blanks we use in this system, which
may be of interest to your readers:
VICKSBURG RAILROAD, POWER & MFG. CO. REPORT.
Name

Date ... T wswemrs comansns Cal NOwesusssmsmsnas
Line ...y Place oo
INCPIOTE  cismnmemmms s o e o B s o0s o & 5 & 5 o0 = 615 20 £ 080600 505 68 805 08 06 5 09 2 0 € 805

NOTIFICATION BLANK.
VICKSBURG RAILROAD, POWER & MFG. CO.
Viclsbinrg, Misss: messs ccmsmmanisme TG0k w o
RSP
DEAR SIR:—I wish to advise you that you hav
as follows:

)
o
&
I}
=
]

=
Q
=
=
=
=

|7 190. ... Time ............... i
R e e S Ein s F Sk El L S T et i T s P e A S e 1 o
Car No. Lhine Lo
BepOrt s comsmemsmanss a5msma s ams se s s s 80805850558 5 a5 mras oe o s

You will please make a written cxplanation of the above nct
later than ... ... oo I hope your explanation
will he such that we can remove the charge, but in case it is not,
you will receive............ ... demerits.

GENERAL MAN AGER.
Make written report «n back of this sheet.
EXPLANATION BLANK.
MR, JAMES Z. GEORGE,
GENERAL MAN AGER.
DIEAR SIR:

T_{cgzm]ing report, [ beg tosay. ..o
(55 1 1) e o R y
(Motorman or Conductor) ..........oooiiiaiin... ‘v

The report forms are slips 3% ins. long and 4% ins. wide. The
uotification form is about the same size as an ordinary sheet of note
paper, printed on hoth sides—one being for the notification, and the
other for the explanation. The sheet is 84 ins. long and 5% ins.
wide.

JanEs Z. GEORGE.
——t e

Wheel Seétians

Eprrors StreEET RATLWAY JOURNAL:

Referring to the articles regarding wheel sections in the issue of
April 26, it would seem to me that scveral considerations as to
proper construction of wheel scction have not been clearly pre-
sented.

The most important point refers to the quantity of metal above
or outside the point where the flange comes above the rail. As
stated by you this added metal is intended to support the flange.
There are, however, objections to this which are of the greatest
importance to good service.

In the first place, as is shown by one of your correspondents,
wheels wear down considerably in diameter, in some cases 1V ins.
or 34 in. in radius. It is therefore apparent that all added metal
above and back of the flange, as originally made, must wear off
by friction against the guard rail to the same extent that the wheeis
diminish in diameter. It is quite unnecessary to dwell on the
serious objections to this point, but the principal features can be
cnumerated as follows: Broken and bent axles. loose wheels,
worn guard rails and switches, and chipped and broken flanges.

It seems to me that the dimensions between the inside of flanges
on axles should be reduced to a strict minimum, so as to leave
only the play absolutely necessary. but beyond that point absolutelv
no metal should be added if difficulties are to be avoided.

The next is the form cf flange; the wear on flanges in grooved
tracks being abcut the same on both sides, the form shonld be
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practically the same as, for instance, the M. C. B.; but as clectric
motor wheels wear down so considerably, metal should be added
above the flange without increasing its thickness so as to avoid
too thin a section at the root of the flange when wheels have be-
come considerably worn. The only section of wheel as proposed
in your article, excepting the M. C. B., which secems above criti-
cism is No. 72 which combines the elements here referred to.

In regard to cost of car wheels per million miles it is not clearly
stated whether the scrap value has been deducted. This is an im-
portant point, and as the results on the lines mentioned differ so
greatly, it would seem to be important to have more accurate in-
formation, including all expenses of replacements. J. H. F.

Merxem-lez-Auvers, April 29, 1902.

®r—

Intetnational Tramways Exhibition

Arrangements have been completed for the sccond Interna-
tional Tramways and Light Railways Exhibition, at Royal Agri-
cultural Hall, London, beginning Monday, June 30, and closing on
Saturday, July 12, This exhibition promises to be comprehensive
and instructive, affording a practical illustration of the develop-
ment of the industry during the last two years. The fact that it is
to be held simultancously with the International Tramway Con-
gress, and that a number of minor organizations, representing the
transportation systems of Great Britain controlled by munici-
palitics and corporations, will meet at the same time, \(vill lend
particular interest to the occasion and will undoubtedly stimulate
the cfforts made by exhibitors, especially those who are prepared
to supply apparatus to the Continental tramway companies. It is
said that ncarly all the available space has been taken, 150 con-
cerns having made application. )

The preeramme for the International Tramways and Light
Railways Congress has already been published in the STREET
Ratcway Tournarn. The subjects selected for discussion at the
several meetings include many problems of vital importance to all
who are interested in the developnicnt of the industry. The chair-
man of the congress committee of the Tramways and Light Rail-
wavs Association, R. H. Scotter, has been collecting information
for some time on the subject pertaining to the management of tl_lc
railway prorerties in England and on the _Continent_, an_d he_ will
incorporate this data in a report on the subject of legislation 111.a11
countries relative to tramways and light railways. The data which
le is collecting covers every feature of organization, management
and operation, and it will undoubtedly prove of great value to the
members of the association.

The committee announces that its arrangements for the enter-
tainment of members have been completed. The formal opcning
of the Congress will take place on Monday afternoon, June 30,
at the Berners Iall, Agricultural Hall, Islington. The opening
of the Tramway Exhibition will follow immediately.

In the evening a reunion or conversazione will be he]d‘.whcn
those invited will be the joint guests of the Union Internationale
Permanente de Tramways and of the association.

On July 1, 2 and 3 congress meetings will be held at_the Berners
Hall in the forenoon, and excursions will be made in the aftezr—
On Friday the Congress will sit until it completes its
he evening a banquet will be given by the associa-
On July 5, and possibly on the 6th,

[

noomn.
labors, and in t
tion at De Keyser's Hotel.
it is hoped that excursions may be arranged. ]

The headquarters of the Congress will be at the_Agncultural
Hall. There will be a general committee room during the Con-
aress at De Keyser’s Hotel.

" Messrs. Dean and Dawson, Charing Cross, S. W., have been
appointed official tourists and hotel agents.

Members of the Association are reminded that only mel_nbcrs
of the Union Internationale Permanente de Tramways will be
admitted to the ordinary mectings. ]

The Congress committee, to whom the Council has delegated
full powers, consist of R. H. Scotter, Ever_ard R. C‘al?hrOp, I W.
Courtenay, A. M. Willcox, with the following ex-officio members:
Sir C. Rivers Wilson, L. A. Atherley-Jones, C. R. Bellamy,
Lieutenant-Colonel R. E."B. Crompton, William M. Murphy,
Stephen Sellon and Ernest Benedict.

2

Newspaper despatches -from London state that it is rumored
that Messrs. Morgan and Yerkes have made ar}'angements for
placing on the Thames a service of Americ_zm_—bmlt boats, which
will be operated for the benefit of the pu})hc in place ‘of the old
penny steamers, which have until now given a 111o§t.1nadf{q11ate
cervice. It is doubtiul whether the project is of sufficient dimen-
sions to interest cither of these 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 has been a great deal of dis-
cussion as to the possibility of using alternating current motors
economically for traction purposes. The result so far obtained
seems to be that while these motors may prove successful not
only technically but also commercially in special cases, as a
rule they are inferior to the direct-current series motors for gen-
eral work. The reason for this is that the polyphase motors be-
have like shunt motors, that is, operate economically only at a
certain speed, and that, accordingly, other speeds are obtained
only with a sacrifice in economy. It is true also that the in-
duction motors have other drawbacks, for instance, the watt-
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less currents which necessarily belong to them, but it scems that
the advantages which they possess in simplicity and of doing
away with sub-stations using rotating machinery are important
enough to compensate for the disadvantage of wattless currents.
It has also been pointed out by Mr. Scott at the Buffalo coun-
vention when advocating the direct-current motors for electric rail-
‘way service, that the invention of a speed changing device might
alter the situation. The author here proposes to deal with an
arrangement which makes it possible to obtain economically
four different speeds by means of only two motors—an arrange-
ment, which, it seems, will do away with some of the difficulties
now experienced in applying the induction motors to railway
work.

As is well known the concatenated control of two induction
motors consists in connecting the secondary circuit of one to the
primary of the other, -mechanical connection being arranged so
as to make the moving parts of both motors always run at the
same speed. In this way a combination is obtained giving a
speed corresponding to half of the regular speed of cach motor.
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The torque of each motor will be the same when used singly or
in concatenated connection. This means that the output of the
cencatenated combination is only half of the output of the mo-
tors operating independently. If, instead of using two similar
motors, two motors of different speeds (that is, with a diff-
erent number of poles) are combined in concatenated connection,
a speed is obtained which corresponds to a number of poles
equal to the sum of both motors. Suppose a combination of

* Read at the annual mecting of the American Institute of Electrical
Engineers at New York, May 20, 1902.
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a six-pole and a four-pole motor and that the frequency fifty
cycles per second, then three different speeds are possible, viz: the
speed of the four-pole motor alone (the six-pole motor running
idle) = 1500 r. p. m. (minus slip), the six-pole motor speed —
1000 r. p. m. and the combination speed = 600 r. p. m. If both
motors are of the same horse-power, say, for instance, 50 hp, it 1s
casy to see that the combination gives also 50 hp. By means of
this arrangement we have accordingly got a motor capacity of 50
hp at three different speeds, 1500, 1000 and 6oo r. p. M.

But it is possible to go still further. When connecting in con-
catenation we have the possibility of making the connection either
so that the torque of both motors works in the same direction
or by crossing the leads combining the secondary of the first
motor with the primary of the second to get a resultant torque
which is the difference between those of the two motors. This
arrangement may be called a differential concatenated connection.
In order to sce the result of this, let us suppose two motors,
one with ten poles and one with four poles, both of the same
output, say 50 hp cacli, the rotors of which are mounted on
the same shaft (Iig. 1). If now the source of electricity be
connected to the stator of the four-pole motor, and the rotor wind-
ing of the same motor be connected to the rotor winding of the
ten-pole motor in such a way that the magnetic field in both
rotors will revolve in the same direction relatively to their cores,
the torques of both motors will be opposite to each other. As
both motors have the same output, then if the torque of the four-
pole motor be called unity, that of the ten-pole motor will be
2.5; accordingly, the resulting torque in this case will be 2.5—
I = 1.5 and acting in the same direction as that of the ten-pole
motor.  As the system Dbegins to move, the frequency in the
circuit belonging to the rotors increases, wlercas the frequency
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in the stator of the ten-pole motor decreases. Started in the
regular way by inserting resistance in the last secondary and
gradually cutting it out, the speed comes up until the frequency
in the stator winding of the ten-pole motor approaches zero,
which will happen when the speed is 1000 r. p. m. (the frequency,
as before assumed = 50 cycles per second), that is to say we
have obtained a motor running at Io0o revolutions and with a
torque which is represented by 1.5; the torque of a 1500 revolu-
tion motor (four-pole) of 50 hp being = 1. Accordingly the
horse-power of this arrangement is still fifty. By means of this
combination of two motors we can thus obtain the same output
under following conditions: 1 :0. The four-pole motor alone—
the ten-pole running idle—speed 1500 r. p. m. 2 :0. Differential
concatenation speed = 1000 r. p. m. 3 : 0. Ten-pole motor alone—
four-pole motor running idle—speed = 6oo r. p. m. 4 : 0. Regular
or direct concatenation—speed = 428 r. p. m. These torques and
speeds are graphically represented in Fig. 2, which gives the torque
for any of the speeds with regular full load current on a z2o0-hp
motor. No attention is however given to the lag, which, of course,
is considerably greater in the concatenated connection—direct or
differential—than with one motor alone.

Fig. 3 shows a small motor built on these principles and which
iz intended for running tool machinery in a workshop. It is
designed with one side ten-pole (large diameter) and the other
fcur-pole, and accordingly gives the same synchronous speeds 428,
600, 1000, 1500.

It goes without saying that if gearing of some kind be used, the
motors need not have different numbers of poles; for instance,
if both motors are identical and are geared to the same shaft, so
that one gives a speed of 0.617 of what the other gives then the
speeds which are possibly obtainable form a geometrical series, the
ratio of which is 0.017; that is to say, it is possible to obtain feur
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different speeds each of whieh is 0.617 of the one which 1s nearest
higher.

Before investigating how this method can be applied for rail-
way motors there shonld be pointed ont some features which
are interesting in the differential concatenation.  As was first
noticed by Steinmetz a system of two equal motors in concatenated
connection can operate at two different speeds, one of them being
practically the same as if the motors were driven independently,
that is to say, double the speed of the concatenated speed proper.
With a system of two nnequal motors the same phenomenon ap-
pears; a concatenated pair consisting of one six-pole and one
four-pole motor can also run with six-pole speed if the six-pole
motor is connected to the source of electricity and with four-
pole speed if the four-pole motor is nearest the source. In all these
cases there is no risk of obtaining these secondary speeds instead
of the one which is desired, because the desired concatenated speed
is always lower than the secondary speeds. Thus, when the desired
speed is reached the motor cannot of itself get higher.

With the differential concatenation the matter is a little more
complicated. When describing the differential method we have,
for the sake of simplicity, assumed that the motor with the fewer
number of poles was used as the primary motor, that is, con-
nected to the generator circuit. In this case the secondary speed
which is obtainable is the speed of the prime motor itself and
in opposite direction to the differential concatenated speed proper.
Consequently there is not even here when starting any possibility
of getting the wrong speed instead of that desired. But sup-
pose that the ten-pole motor had been the primary motor. Evi-
aently the starting would take place in the same way as before, but
when the speed of 6oo revolutions is reached the motor would not
get up any higher but would continue to run and develop torque
as soon as the speed falls a little short of 600 r. p. m. That the
differential speced of 1000 revolutions (minus slip) works just as
well with this connection as with the other will be elear from the
following:

Suppose that the connections are exactly as before described for
differential concatenation oaly, with the difference that the genera-
tor 1s connected to the stator winding of the ten-pole motor and
the rheostat to the stator of the four-pole motor. If now the
rotating field in the ten-pole motor operates clockwise and by
some external force the machine is speeded up to, say, 970 r. p. m.
clockwise, what will happen? The magnetic field in the ten-pole
rotor moves relatively to the iron core with a speed of 6Goo—og70
— —370r. p. m.,and its direction of rotation accordingly is counter
clockwise inthe iron. The relativespeed of the ragnetic field in the
four-pole rotor then is 370X 10/4, also counter clockwise. The abso-
lute speed therein 1s clockwise and =970—370X10/4=45 r. p. m.
Evidently when this field revolves clockwise—in the samce direction
a: the movement—the four-pole motor acts as a generator, T'he action
15 exactly the same as that of any induction motor with its primary
clement rotating, running at a higher speed than synchronisc.
Now the currents from this generator are used to spced un the
ten-pole motor, when at the same time evidently the torque re-
quired for running the four-pole generator part of the system s
sibtracted from the ten-pole motor part. The case is analagons
to this: Take a regular induction motor and connect not only
its primary but also its secondary to the source of electricity.
Then with proper connections wc can obtain twice the regular
synchronous speed of the motor.,

That the ten-pole part of the motor system in this casc acts
as a motor and not as a generator can be proved in this way.
When in an induction motor the speed of the rotor falls short of
the synchronons speed, then the cnrrent induced in the second-
ary winding is nearly in phase with the electromotive force
that produces it, that is to say, the rotor winding carries what
might be called a generator current. If, then, the rotor increases
its speed so as to exceed that of the revolving field of the primary
then the electromotive force induced in the secondary part (rotor
winding) would change its phase by 180 degs. in relation to the
magnctic field; hence it is clear that the current in the secondary
winding now has to be in opposition to the phase of the electro-
motive force; that is to say, in order to make an induction motor
work as a motor above synchronism its secondary winding should
not itself generate its current, but a current has to be let onto it
against its own electromotive force. This is exactly what happens
in one motor here as we have pointed out that the four-pole side
acts as a generator and then, of course, the electromotive force
from the ten-pole rotor acts as a counter electromotive force.

On account of this we find that also with this connection the
motor will act as a motor with 10—4 =20 poles just the same,
but that it will not by itself get up to the right speed, but has to
be .sneeded up by some ontside force.

Having now described the methods of the differential con-
catenation in combination with the direct one the next question
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is this: What advantage ean be derived from this arrangement
for railway work? Immediately it will be clear to a student of these
matters that one advantage of an important nature is the possi-
bility of using economically four different speeds instead of two.
(As a matter of fact the method of getting three different speeds
has been known for some time, but so iar as the writer is aware
it has not yet been used for traction purposes.) When running
over a road with considerable grades we now have the possibility
of working the motors at different torques eorresponding to the
different speeds, and still have the same output of the motors;
that is, practically constant current. As is well known this is not
the case with the series motor. When this motor increases its
speed, not only the torque but also the output beeomes less, and can
be increased only by eutting out part of the field, an arrangement
which is less satisfactory, as it often eauses a liability of sparking.
With the methods here described it is possible on the contrary
to incrcase the torque above the normal over almost the whole
range, if that should be considered desirable—for instance, in order
to make up for lost time. This is shown graphically in Fig. 4,
which shows a curve of torque and speed for a series motor au:l
for a combination of polyphase motors. While the direct-cur-
rent motor cannot at higher speeds develop torque above the
curve “on loop,” the alternating-current motors can at will mo-
mentarilly develop anything up to the dotted line. When using this
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system the task of the motorman will consist only in handling the
controller so as to keep the current at a certain normal value, not
cnly when accelerating, but also when running.

Therc is, however, one question more, which is fully as import-
ant as those already dealt with; namely, what is the eeonomy in
starting? This is the vital point for a considerable part of trac-
tion work projected just now. In order to see the result of the
three-speed and four-speed arrangcments in this direction, it is
necessary to choose special cases—different combinations giving
different economy. As an example take for the four-speed system
two motors, one giving 2.5 times the speed of the other; for the
three-speed arrangement, two motors, one giving 50 per cent more
speed than the other, and compare the results of these com-
binations with the regular concatenated connection of two simi-
lar motors with the single motor and the direct-enrrent series
motor as to economy in starting. In order to find the relative
cconomy we shall first consider the loss in secondary resistance
ontside the motors, that is to say, the loss if there were no losses
in the motors themselves. When such an induction motor 1is
brought up to full speed from standing still and with a constant
torque, the input is exactly twice the output, that is to say, the
loss in secondary resistance is equal to the amount of useful
work. Generally if an induction motor with no losscs in itself
be brought up from a speed = n up to full speed = 1 with con-
stant torque the ratio of iuput to output is = 2/n -+ 1.

Apply this formula to the different cascs we find, if the use-
ful work is unity, the input in electrical energy in the different
cases:

1 :0 The single motor 2/0 +1 1 ="2.

2:0 Two similar motors; concatenated connection used up
to half of normal speed: Energy developed by motor up to half
speed = 14 ; accordingly

_2__ 1 + _2_ Y= V
o-i-[XA o.5+rx«4—12

3:0 Two motors "with relative speeds 1 :1.5; giving three
speeds 0.4 : 0667 : 1.
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Energy stored up at these three specds =0.16:0.444 : 1 ac-
cordingly
0

2 <
067 + 1

2
ok X 0.76 +m ] X (0.444 — 0.16) +
0.67

(1—0.444) = 0.32 4 0.355 + 0.667 = 1.342.

4 0 Two motors with relative speeds 1 : 2.5 giving four speeds
—0.280 : 0.4 : 0667 : 1. Encrgies corresponding to these speeds
= 0.082 :0.16 : 0.444 : 1.

Input accordingly

2 2 2
o 71 X0082 + oo X (0.16 — 0.082) + 64 E &
0.4 0.67
0444 —0.16) + —2  (1—o. = 0.164 + 0.091 +
X (0444 ) oy ( 144) 4 9
=0.355 -+ 0.667 = 1.277. -

In order to compare these results with the economy in starting
with direct-current motors we assume a series motor having no
losses in itself; then the economy, when starting, is depending on
the lowest speed at which we can obtain the full counter electro-
motive force. An assumption which corresponds fairly well to
good engineering is that the full electromotive force is reached
at a speed of two-thirds to three-quarters of the full speed. When
conneeting the motors in series this will accordingly correspond
to a speed of one-third or three-eighths of full speed when the
changing over from series connection to parallel is accomplished.
Using the same formula as before which is here equally applicable
we find input in eleetrieal energy in order to obtain a useful work
of unity:

1 :0 Full voltage rendered by the motors at two-thirds of full
speed. Energy required =

2wl rx (- L))
o + 1 9 0.333 + 1 9 9 9
—0.222 } 0.444 -+ 0.555 = 1.222.

2:0 Full voltage rendered by the motors at three-quarters of
full speed. Energy required =

9 2 9 9 9
X 64 + 0375 +1 % (16 _a) + (1__16>
0.75
0.281 -} 0.562 -+ 0.437 = 1.281.

Comparing these results we find that neglecting the losses in
the motors themselves, the cconomy in starting when using the
combination of direct and differential concatenated conneetion, can
be made very nearly the same as in direct current work, and that
the three-speed concatenated eonneetion gives an input of some-
thing like 6-7 per cent more, the regular concatenated connection
with two similar motors an input of about 20 per cent more than
the direct-current and four-speed alternating system, and finally
the single alternating motor an input of about 75 per cent more.

Now taking into consideration the losscs of the motors them-
selves in order to get a really fair comparison of the relative
merits, we may assume the efficiency of the series motor and an
induction motor at full load the same, say, 92 per cent—the
efficiency of two motors in concatenation will then eome to some-
thing like 82 per cent (or even 84 per cent, with a low periodieity,
say twenty-five cycles) ; let us, however, assume only 82 per cent.
1f this is taken into comsideration and the time during whieh the
motors work with their different efficiencies, in different eonnec-
tions is also considered, we get the following results:

Electrical energy for starting up to full speed

1 :0 The single alternating motor 2.17.

2 :0 Two similar motors: concatenated connection used up {o
half of normal speed = 1.72.

3:0 Two motors with relative speeds 1
speeds, 0.4 :0.667 : 1 = 1.51.

4 :0 Two motors with relative speeds 1
speeds, 0.286 : 0.4 1 0.607 1 1 =1.45.

5 : 0 Continuous current series motors operating in series up to
one-third of full speed and resistance entirely cut out at two-
thirds of full speed = 1.33.

6 : 0o Continuous current serics motors operating in series up to
three-cighths of full speed and resistance entirely cut out at three-
quarters of full speed = 1.4.

In these caleulations some factors of minor importance are neg-
lected.  Constdering, for instanee, the iron losses in the secondary
of the induction motors when accelerating would make the figures
slightly more favorable to the direct-connected serics motors. On
the contrary, it should be observed that there is an approximation
in favor of the series motor to assume that eonnected in series
they get up to fully half the speed, when connected in multiple

O+ I

1 1.5, giving three

12,5, giving four
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with the same current. These approximations, however, will cause
very small influcnce on the results obtained. Now, teking into
consideration the energy which can be rceturned to the line by
means of the alternating-current motors it is evident that also in
this respect an advantage is obtained over the simple concatenated
connection.

Taking the three-speed combination we find it possible to brake
clectrically and return energy to about 0.43 of the full speed, and
with the four-speed eombination down to about 0.31 of the same.

Theoretically it would be possible, when braking electrically,
with the three and four speed arrangements to do it in steps,
but as this would mean a slower stopping, reference is here only
made to applying at once the full braking torque corresponding
to the concatenation giving the smallest speed.

1:0 Single motor—no energy.

2:0 Two similar motors.

Braking down to about 0.54 per cent speed. Energy restored
when braking from speed = 5 down to the least possible = n, with
that connection = 2 u:/n -+ 1 X efficiency of motor acting as gen-
erator X energy taken from moving masses.

When using motors in concatenation for braking it must be
borne in mind that it is not possible to obtain a negative torque
until the spced has come down to a certain percentage of the
full speed. This percentage is dependent on the resistances of the
conductors and may vary considerably. For the purpose of get-
ting a comparison it is here assumed that the electrical braking
can begin at a speed of 0.9 of the synchronous speed.

In this case energy aceordingly is taken from moving masses
from 0.9 down to 0.54 of full speed. Aceordingly if efficiency
be taken = 0.82

) 2 X 0.54 -
(0.81 — 0.29) X 0.34 + 0.9 X 0.82 = 0.32

3 : Threc-speed motors as before. When braking connect
immediately in eoncatenation so as to be able to use the same con-
nection down to 0.43 of full speed.

Energyrestored = . 2>X©04
(0.81 — 0.183) X 0.43 + 0.9 X 0.82 = 0.33
4 :0 Four-speed motors as before. When braking connect di-

rectly for being able to brake down to a speed of 031 of full
speed.

Energyrestored = - — . . ol e
(0.81 — 0.096) X 0.31 + 0.9 X 0.82 = 0.3

The results so far obtained would correspond to reality in such
cases where gearing is not made use of ; if gearing is used, the loss
therein should be taken into consideration. This loss can gen-
erally be estimated at about § per cent, it must, however, be borne
in mind that in the case of differential coneatenation 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 results are brought together, this increased
loss 1s, however, neglected. The table gives a comparison of the
different systems as to input, the motors for starting up to full
speed and electrieally braking down as far as possible:

RELATIVE AMoU~1 oF E+Erc: CoNsUMED.

Accelerating =nd

Accelerating Only Electrically Braking
Without With |Without With
Gearing | Gearing | Gearing  Geaiing
D. C. Motor, resistance entiely cuv out at
A R 1.33 1.4 1.33 1.4
D. C. Motor, resistance entirely cut out at
3 full speed.cc. ccass 14 1.48 1.4 148
A. C. Motor,simple ... 217 2.29 217 2.20
A. C. Motors regular concatenated connection| 1.68 14 136 1.47
A. C. Motors, three speeds: 0.4;: 067: 1._..._ 1.5 1.58 1l 127
A. C. Motors, four speeds: 0.255: 0.4: 0.67: 1. 1.45 152 1.15 1.24

Admitting that the polyphase motor as a rule is fully as efficient
as the series direct-current motor, it may be considered that
when working on an even road the difference in energy consump-
tion will be negligible, then it would appear that by using the
four-speed arrangements of concatenated connection it would be
possible to get a more economical method of working electric
roads than by means of the direct-current system with series
motors. Considering at the same time that for greater distances
the eleetrie energy has to be generated as alternating current
and then transformed into direct in converter stations, whereas
with polyphase motors on the cars simply static transformers can
be used giving a difference in loss of at least 5 per cent to 7
per cent in favor of the alternating-current miotors, the compari-
son comes out still more in favor of these. An advantage also
for them is that there is no need for high voltage in the rotating
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parts of the motors; the rotor windings can be arranged for any
desired voltage thus giving the designer full liberty to choose
this so as to get the most convenient winding.

The author is fully aware of the drawbacks inherent to the
alternating system such as the necessity of using a double trol-
ley, the lag, etc., and admits that in many cases this system is
entirely out of question on account of the double trolley, but for
elevated roads and for underground works this matter hardly
comes into consideration, and in many other cases the drawbacks
of the alternating system will probably be more than counter-
balanced by its greater economy.

One thing more should be mentioned. Probably it will be
pointed out that there will be difficulties introduced by making
one of the motors of 2.5 times the torque of the other. To this
the author would reply that the best solution probably in many
cases will be to connect in concatenation one motor with two or
three others in parallel—for instance with a locomotive with four
axles, have three of the motors of a slower running type than the
fourth, and of a current carrying capacity something like one-
third of this one. The same arrangement could be used for an
ordinary double-truck car with four motors. For cars with only
two axles the best arrangement will probably be with only three-
speed connection, and then there will be very little difficulty—the
difference in torque of the two motors not being so consider-
able.

Westeras, Sweden, Oct. 25, 1901.

— t—— —

A Car for City and Interurban Service

The car which is illustrated in the accompanying engraving
belongs to a type which is not unusual. It is, however, intended
for a city and interurban service, where the suburban feature usu-
ally requiring so much attention from the general management is

R
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angle-iron pattern of 3g-in. x 6-in. steel. The project 9 ins. in
front of 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
vestibule having metal stiles. A very stiff and strong floor framing
Angle-irons 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.
Inside the posts a high truss is used, covering up the window rail.
There is in addition a truss plank against the posts, adding ma-
terially to the stiffness and strength of the curved sides.

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

;4,—”’—_

American Street Railway Investments

The ninth edition of this well-known manual of clectric railway
properties has just been issued by the Street Railway Pub-
lishing Company. The arrangement of the book is the same as in
the previous editions, the cities being arranged alphabetically,
giving the best opportunity for ready reference. The book con-
tains a large number of maps, many of tltem being in colors,
showing the most important street railway systems in the United
States. The statistics given are compiled from the reports of both
operating and leased roads, and not only show all new roads that
have been incorporated during the last year, but give the many im-
portant consolidations which have taken place. The date of infor-
mation published is given in every case, and in some of the items
is brought down as late as April 15. The **Red Book,” as it is
familiarly known, is the only publication which thoroughly covers
the details of both the physical and financial conditions of electric
railway properties, and it is valuable not only to street railway

DOUBLE-TRUCK CITY AND INTERURBAN CAR

entirely secondary to the interurban. The car is one built by the
John Stephenson Company for the Camden, Gloucester & Woou-
bury Railway Company, and is part of a large order.

Although the body is but 20 ft. in length, it is divided into
passengcr and smoking compartments, the former having six, and
the latter four windows on a side. The seats are all covcred
with spring cane. Those i the smoking room are longitudinal;
those in the passenger compartment transverse and of the walk-
over pattern. The short body was adopted because the traffic is
not of the heaviest character, and a car of moderate dimensions
answers every requirement. For this reason also only two motors
are used for propulsion. The trucks are of the Stephenson type,
No. 2o0. This style has a short wheel base, and on account of the
improved arrangement of the springs is one of the easiest-riding
trucks on the market.

The car 1s 36 ft. long over the dashers, 8 ft. 4 ins. wide over all,
and ¢ ft. from the under side of the sill over the trolley board.
Each end has a completely encloscd vestibule, the doors of which
close against the body of the car. The vestibule floor is dropped so
that it may be reached from the ground by a single step. Thc
roof is finished with street car bonnets. The bolsters are of iron,
made according to the railroad pattern. The sills are plated with
14-in. x 6-in. steel. Truss rods under the side sills have a central
bearing and are anchored at the bolsters. The bumpers are of the

officials and managers and dealers in street railway supplies, but
to bankers, capitalists and others interested in the construction or
management 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 increasing the capital stock of
the company from $6,000,000 to $7,000,000. This increase was
found necessary because of the growth of the company’s business
and its operations in Sao Paulo. The original capitalization con-
templated the building and equipment of an electric railway ‘n
Sao Paulo, under the franchises which had been acquired by the
company, and for the development of the water-power privileges at
Parnahyba, the erection of power transmission lines and thc 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. Thesc
purchases were not originally contemplated, but the wisdom of such
a course has been vindicated by the results. It is now proposed to
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
extensions and improvements are estimated to cost about $750,000.
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Interurban System for Louisiana

The announcement is made that the New Orleans & South-
western Railway Company, which for a year past has been quicetly
perfecting plans for building its proposed new electric railway to
extend from Montegut to Hahnville, 1s about to begin work on
the line. The road will be 71 miles in length, and will connect at
Hahnville with thc Tllinois Central Railroad. The plan of the
company is to opcrate both passenger and freight cars, also Jim
Crow cars. Aside from railroading, the company intends to sup-
ply light and power in towns along the route of the line. Bryan,
Haynes & Turner, of Mcmphis, Tenn., have been awarded the
contract for building the roadbed of the new hune, and the Safety
Electrical Manufacturing Company, of New Orleans, has been
awarded the contract for supplying the overhead work. Six
Heine boilers have becn contracted for, and the Fulton Iron
Works, of St. Louis, has been given the contract for threc cross-
compound condensing engines. The Builock Electric Company,
of Cincinnati, has been awarded the contract for the generators
for the power houses, while the switchboard apparatus will be
supplied by the Safcty Electrical Company, of New Orleans.
Plans are now being made in New Orleans for all houses neces-
sary—general offices, power house, car house, shops, passenger
and f[reight depots—in Thibodaux, Schriever, Houma, Montegut,
Vacherie and Hahnville, and two sub-stations between Thibodaux
and the Mississippi River and one between Thibodaux and Mon-
tegut. A bridge is to be erceted over Bayou Lafourche in accord-
ance with specifications from the War Department in Washington.
It will be a drawbridge, operated from the power house. The
general offices will be two stories high, built of brick. Their di-
mensions will be 60 ft. x 40 {t., containing all nccessary offices and
also an independent telephone station. The power house is also
to be of brick, dimensions 180 {t. x 100 it. The other buildings
are to be of corrugated iron. The officers of the company are:
C. P. Shaver, president; Thomas A. Badeaux, secrctary and at-
torney; L. H. Lancaster, treasurer; C. P. Young, gencral man-
ager; C. P. Shaver, J. Whitney Beals, Jr., L. . Lancaster,
Thomas A. Badeaux, Dr. H. S. Smith and C. P. Young, directors.

—_— e ——
Consolidation at Norfolk

The plan to consolidate the street railway, lighting, hcating, ice
factory and kindred interests at Norfolk, Va., and neighborhood
has been agreed upon. This merger embraces a countrol of the
interests of this character in the cities surrounding Hampton
Roads. There are twelve companies to be censolidated: New-
port News & Old Point Railway & Electric Company, Citizens’
Railway, Light & Power Company, of Newport News; Norfolk
& Atlantic Terminal Company, Danville Railway & Electric Com-
pany, Newport News Gas Company, Distilled Ice Company, of
Newport News, Norfolk Railway & Light Company, City Gas
Company, of Norfolk; Naticnal Gas Company. of Berkley; Berk-
ley Street Railway Company; Portsmouth Electric & Gas Com-
pany, of Norfolk; Portsmouth & Newport News Railway Com-
pany. The companies embrace seven electric railway systems
owning and operating 120 miles of trackage and occupying the
principal streets of Norfolk, Portsmouth, Newnort News, Hamp-
ton, Pheebus, Old Point, Berkley, Pinner’s Point, Lambert’s
Point, Port Norfolk and South Norfolk, covering thrce cities and
eight towns around Hampton Roads. There are also six ferry
lines, five electric lighting plants, two icc plants and two gas
companies, in addition. The consolidated company will own three
seaside resorts, with hotels, bath-houses and pavilions. The new
name of the company will be the Norfolk, Portcmouth & Newport
News Company. Its total capitalization will be $0,000,000. Alex-
ander Brown & Sons and J. William Middenderf & Co., of Balti-
more, and John L. Williams & Sons, of Richmond, Va., are finan-
cing the consolidation. :

+ 0

Seeing Boston by Trolley

Special observation-car service similar to that of the Washing-
ton Traction & Electric Company, of Washington, D. C., and the
Denver City Tramway Company and othcr companies is being
operated in Boston. The cars lcave Church Strect, opposite the
Public Garden, for two trips daily, one starting at 10 a. m., the
other at 2 p. . The time consumed in seeing the sights is about
two hours, and the route covers all the finportant and interesting
parts of original Boston, Charlcstown, Somerville Brighton,
Cambridge and Brookline. It passes Bunker Till Monument,
traverses the battlefield of Bunker ITill, passes on three sides of
the grounds and buildings of IMarvard University, and threads
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through the most beautiful residence section of the city. A guide
starts with each party, and tclls the story of public buildings, an-
cient and modcrn history of Paul Revere, of “Old Tronsides” at
the Charlestown Navy Yard, and the sacking of the Ursuline Con-
vent; m turn points out the Cambridge houses where Longfellow,
Towell and other famous men have lived, Mount Auburn Ceme-
tery, where they lie buricd; the Bethany Sunday-school and the
Boston Public Library—in short, indicates all the points of inter-
est. Signs reading, “Seeing Boston,” are displayed conspicuously
on the front and sides of the cars.

- +0

Annual Meeting of the American Institute of Electrical
Engineeers

The annual meeting of the Institute was held on the evening of
Tuesday. April 20. The meeting was largely attended, and two
interesting papers on alternating-current electric traction were
presented and discussed.  One of these papers entitled A Novel
Conmbination of Polyphase Motors for Traction Purposes,” by
Ernst Danielson, is printed in full elsewhere in this issue, and the
other, “Some Notes on European Practice in Electric Traction
with Threc-phase Alternating Currents,” will appear later. The
report of the Board of Directors for the fiscal year ended April
30, 1902, showed a total membership of 1549, a net gain of 230.
The following officers were clected: President, Charles F. Scott;
vice-presidents, C. O. Mailloux, Bion J. Arnold, Schuyler S.
Wheeler; managers, Townsend Wolcott, Gano S. Dunn, E. H.
Mullin, Charles A. Terry; treasurer, George A. Hamilton; secre-
tary, Ralph W. Pope.

2 X
Railway Activity in South Dakota

The matter of electric railway construction in South Dakota is
teceiving a great deal of attention this spring, and while there is
ro doubt much discussion that will result in little active work. a
great number of projects have been favorably mentioned. The
most important move in this direction is another effort to cecure
a complete electric system of street railways for Sioux Falls, the
principal city of the State. Sevcral promoters have been attempt-
ing to secure franchises in that city but have ruined their pros-
pects by rivalries among themselves, and the field is now open
for a new organization to gct to work. Such a one has been
projected by local men, It is proposed to utilize a large milling
rroperty, at the falls of the Sioux River, the intention being to
furnish electric power to the city generally as well as to operate
a street car systeni.

Anothcr move is the proposed line through Clay County, from
Vermillion to Wakonda, which is being pushed by local promoters
at Vermillion, who claim to have the funds arranged for.

A line, about six miles long, in Hanson County, is also con-
templated. This road will run {from Spencer to Epiphany, where
Trather Kroegcr, who is the promoter, is conducting a sanitarium.
I he decides that the line would be a paying investment he has the
funds for its construction, and can build it at any time.

John H. King and other promotcrs of Huron are looking up
the matter of a linc from Redfield, in Spink County, to the north-
cast, connecting a number of towns, but this has not yet gone
further than thie discussion stage, although, with the rapid
development of that section which is going on, they may be able
to have definite plans made before the end of the year.

+9¢

Damages Demanded for Noise Caused by I Trains

An important' civil case has becn assigned for trial by Chief
Justice Mason, for June 9, in a jury-waived session of the Suffolk
Superior Court at Boston. Tt is the action of Edward F. Baker
against the Boston Elevated Railroad Company to rccover dam-
ages on account of an injury to real estate occasioned by the con-
struction and operation of the road.

It will doubtless be a test case in settling many questions of law
likely to arise in this connection, and, as there are before the court
actions for heavy damages the outcome will be watched with the
closest attention, not only by the lawycrs, but also by those who
have claims of a liKe nature against the road. The amount of
damages claimed in this particular casc is comparatively small,
and it has been selected in order to test the novel questions in-
volved.

The principal question which will come up for the decision of
the court will probably be that of whether the noise caused by the
running of trains shall be takcen into consideration in determining
the amount of damages awarded. The road denies that this is an
element to be considered.
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The Everett-Moore Situation

There is still no change in the Everett-Moore situation so far
as the traction interests are concerned. The bankers’ committee
has succeeded in disposing of two of the smaller telephone plants
at good figures, in addition to the large plants at Dayton and Co-
lumbus, sold some time ago. The deal for the sale of the Toledo
Railways & Light Company to J. & W. Seligman & Company, of
New York, is off, and Messrs. Moore, Everett & ILang are in
New York to consult with other parties who are negotiating for
the property. There is nothing new relative to the Northern Ohio
Traction situation, two parties still being anxious to purchase
the road. The feeling is gaining ground that the syndicate is
anxious to hold this property, and in event of the sale of the
Detroit United interests it is thought that the Northern Ohio
Traction will be retained, in which event it will be greatly im-
proved to provide much faster service to Akron. Chairman New-
comb, of the bankers’ committee, has gone on an extended vaca-
tion, and J. R. Nutt will represent the bankers in the negotia-
tions for the sale of the railroads. Receiver Edwards, of the De-
troit & Toledo Shore Line, has made applicaiion for permission
to issue receiver's certificates to connect the west tracks of the
Shore Line with the Detroit Southern at Treunton; also for au-
thority to purchase locometives and cars to operate a steam
freight line. The other track is equipped .or electricity, and
through cars will soon be operated in connection with the To-
ledo & Monroe Railway.

— 3
The Indianapolis, Shelbyville & Southeastern Road

The Indianapolis, Shelbyville & Southeastern Traction Com-
pany is completing track-laying from the public square in Shelby-
ville to the city limits of Indianapolis, at which point the track will
connect with the Indianapelis Street Railway Company's line.
The company has utilized a force of 108 teams and 250 men on
the work, and is ballasting the track as fast as the rails are laid.
[t will probably have the road in operation from Shelbyville to
Acton by June 1. Cars will probabiy be running from Washington
Street, Indianapolis, to the public square in Shelbyville by June
15.  The power house is completed, the boilers, heater and cen-
denser are all erected, and the engines and generators are now
being installed. There is not a curve upon the road between the
city limits of Indianapolis and the city limits of Shelbyville at a
greater radius than 20 degs., in consequence of which cars can
maintain a high rate of speed, and, it is thought, can easily make
the run from terminal to terminal in one hour, as the cars are
geared up to a speed of 52 miles an hour.

Regarding summer attractions on the line, in addition to the
Acton camp grounds, which has for many years been visited every
season by thousands of people, there is now being laid out 1 mile
east of Acton picnic grounds of 4o acres.  This tract of land has
many natural advantages, being rolling land, partly covered with
heavy timber and partly with shrubbery, and bordering on the
banks of Buck Creek, which at this point is deep enough
to provide boating for a distance cf a quarter of a mile. It is the
intention of the owner of this land to erect a large pavilion here
for shelter and also build a summer theater and beautify the
grounds extensively.

r—

3000-Volt Trolley System

An interesting polvphase equipment at Neustadt, near Vienna,
is described in I'Industrie Electrigue. The plant has just been in-
stalled for the government arsenal, and it is proposed to connect
the arsenal with the Schneeberg Railroad, two-thirds of a mile
away. The arsenal already has installed a machine-shop driving
plant, operating at 3oco volts and 42 cycles per second. It was
decided, therefore, to apply this pressure directly to the railway
line. The locomotive consists of a 36-kw 3-phase induction motor
geared to the wheels and supplied with current from two trolley
wires upon which the usual European bow trolleys are employed.
The track is used as the third clement of the circuit. The loco-
motive is provided with an air compressor for brakes and also
for the operation of the controller, which is indirectly operated by
compressed air. The locomotive greatly resembles those con-
structed by its makers, Ganz & Co., for the Valtellina Railways in
Italy. The line has now been in operation about three months,
and its successful working is considered to have demonstrated
that the use of 3000 volts alternating current on a trolley wire is
not only relatively simple and easy but also commercially
economical. -
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London Letter

(From Our Regular Correspondent.)

The London & Brighton Electric Railway bill having been
thrown out of Parliament, it is now stated that Mr. Belr, the in-
ventor of the mono-rail and the promoter of the Manchester &
LLiverpool 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 intcrested has the matter 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, and is for their No. 21 E type,
with solid forged side frames.

The Manchester tramways committee has been requested by
the gas officials 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 of the poles, and it is suggested that gas lamps
could be suspended from special brackets which would be attached
in some 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
formed the subject of an inquiry recently held by one of the in-
spectors of the Local Government Board.

The speeches delivered at recent meetings of railway share-
holders indicate that the revenues of railway companics are being
seriously depleted by the remarkable development of tramways in
large cities. The compgnies are now endeavoring to meet this
new and formidable competition by materially reducing their
rates for local season tickets.

The passengers carried by the LLondon United Electric Tram-
ways during the Easter holidays showed a large increase over the
previous year. The figurcs were as follows: On Good Friday.
143,782, as compared with 119,505 in 1901, or an increase of 24.217;
Faster Monday, 261,418, as against 164,390 in the previous year,
or an increase of 97,028, making a4 total increase for the two days
of 121,245. On the last August Bank Holiday the passengers num-
bered 218,000, or 43,418 less than the figures for Easter Monday.

Leeds and Bradford have been united by a tramway, and the
journey 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-
panies charge ninepence. Expresses do the journey between the
two cities in seventeen minutes, though the average time by rail
is about hal 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
1ipe, and as soon as they are convinced that an electric system
can be produced capable of running trains at a high speed over a
so-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 Belast 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
Council in committee are of opinion that if they can be purchased
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by agreement in the meantime on a fair and equitable basis it
would be desirable to do so, or, failing any such agreement, on the
basis of the actual value of the lines, plant and good will, to be
fixed by an arbitrator under the act, with a full allowance for the
profits which might be earned by the company during the residue
of their term. The amount fixed for the good will in the act of
Parliament is ‘a sum not exceeding £3,000.””

At the annual meeting of the City of Birmingham Tramways
Company, Ltd., Mr. James Ross stated, among other things, that
the results of the working of the Bristol Road line, in converting
which to the overhead electric system the company spent a good
deal of money, were turning out very satisfactory, That line was
worked on the new system for seven and a half months up to the
end of December, and the net earnings were about £8,000, whereas
under the old storage battery system it was hard work to make
expenses.

The select committee appointed by the House of Lords to con-
sider the London railway bills has now entered upon its work.
Fourteen of the bills, which were deposited at the commenccment
of the session, now remain, viz., the Charing Cross, Hammer-
smith and District Electric Railway (two bills), City and North-
East Suburban Electrie Railway (two bills), King’s Road Rail-
way, King’s Road Railway (Putney extension), North-East Lon-
don Ratlway (two bills), Piccadilly and City Railway (two bills),
West and South London Junction Railway, l.ondon United Ilec-
tric Railway, Brompton and Piccadilly Circus Railway (new lines,
etc.) and the Central London Railway (new lines).

Lord Windsor is chairman of the committee, and the other
members are the Marquis of Bath, Earl Lauderdale, Viscount
Knutsford and Lord Zouche, of Haryngworth.

The Hastings Corporation has refused to assent to a bill, pro-
moted in Parliament, by Mr. W. M. Murphy, for power to con-
struct a tramway line on the sea front, the following amendment
being carried: ‘‘That this Council declines to entertain applica-
tions for their support to the Hastings Tramway Extension bill
until the outbound tramways, for which parliamentary powers
have. already been obtained, have been constructed.”

The formal opening of the new electric tramway system con-
structed by the Burnley Corporation took place recently. Last
year the corporation acquired the undertaking of the Burnley &
District Tramways Company, the purchase price being £53,000.
A 4-ft. gage was adopted, and the corporation has been enabled
to lay a double track almost the whole of the distance of 74 miles
from Padiham right through Burnley and on the Nelson. The
corporation has laid the line and made the new roadway under
the superintendence of their own officials, the only contract work
being the electrical equipment and the cars. Twenty-four cars
have been purchased, and it is intended to run a five minutes’ serv-
ice throughout the greater 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 old company, will make in all about £ 160,000.

In pursuance of the series of Glasgow Corporation lectures, Mr.
JohnYoung,the generalmanager of the tramways, delivered a most
interesting lecture on the Glasgow system in the Berkeley Hall.
Mr. Young sketched the earlier history of street locomotion, and
demonstrated his points of comparison by an interesting series of
slides. In dealing with the tramways of the city, Mr. Young showed
the results that had been obtained by the old horse car system,
pointing out how the revenue had increased from <£222,000 in
1804-95 to £484,000 for the last financial year. He estimated that
for the present financial ‘year the revenue would reach £600,000.
He stated that a very striking increase had also taken place in
the number of passengers carried. The number carried by the
Tramway Company in 1894 was 54,000,000, and the number car-
ried last year was nearly 133,000,000.

At a reeent meeting of the tramways committee of the Dar-
lington Town Council it was unanimously decided to recommend
the overhead system. The estimated cost of the lines, which ex-
tend about 5 miles, without allowing for old material, the existing
car house, rolling stock, horses, etc., and without including the
purehase price of the old tramways, £7,500, was stated at about
£90,000. If it were made a double line throughout under like
conditions, the cost would work out to about £99,000. If £ 100,-
000 were borrowed, the interest on that amount at 3% per cent,
rcpayable over a period of forty years, the cost for interest and
liquidation would be £4,682 14s. per annum. A penny rate in
Darlington produces £814 net, but it is hoped that the receipts
from the tramways will before long cover the cost.

The Corporation of Brighton is threatening to invade the sea
front of that popular city by the sea, and newspapers-are already
up in arms against what sonle of them term vandalism. True it
is that the esplanade at Brighton is a world-famous promenade,
but how it eould be utterly ruined by a well-constructed electrie
tramway line on the side of the road next the sea is rather a
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stretch of imagination. It would at least perhaps assist in doing
away with the row of antiquated cabs which daily stand there,
much to the detriment of the sanitary condition of the road.

Elcctrical power equipment of the new workshops at Khargpur
for this railway has been ordered from D. Bruce Peebles & Co.
The order includes eighty motors of an average size of 15 bhp,
and will, when completed, be one of the largest power in-
stallations. The same concern reports an exceptionally heavy
trade in motors for power development, having at the present
moment on order an cquivalent {o 20,000 hp for every variety
of power transmission, both for colonial and home orders.
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Street Railway Patents

UNITED STATES PATENTS ISSUED MAY 13, 1902

[This department is conducted by W. A. Rosenbaum, patent
attorney, Room No. 1203-7 Nassau-Beekman Building, New York.]

609,640. Trolley Head or Wheel; G. Aye, Kittanning, Pa. App.
filed Sept. 28, 1go1. Three wheels are mounted on the trolley
head in such a way that their rims will form the three boundaries
of a triangular space for the wire.

699,643. Controlling Attachment for Trolley Poles; R. J. Barry,
Westboro, Can. App. filed Dec. 10, 1901. The trolley pole is
prevented from flying above the wire when the wheel runs off by
a spring which conncets the pole with the roof of the car and
opposes the main spring of the arm.

600,651. Electric Heater; M. C. Burt, Chicago, I1l. App. filed
Oct. 30, 1901. The hcating resistance is placed around the out-
stde of a perforated tube, and air under pressure is sent through
the tube and the perforations to create circulation.

000,744. Trolley Wheel; G. E. Chapman, C. L. Ensign and J.
J. Weir, Cleveland, Ohio. App. filed July 16, 1901. The contact
device between the harp and the wheel makes both tangential and
lateral contact.

609,769. Street Car Fender; A. W. Shank, Detroit, Mich. App.
filed May 13, 1001. The front of the fender is held elevated by
chains, which pass around a drum or staff. The motorman is
thereby able to raise and lower it at will. »

609,842. Reversible Guard Finger Clamp for Brake Beams; C.
F. Huntoon, Chicago, TIl. App. filed Feb. 18, 1902. A guard
finger clamp for brake beams formed with plurality of sockets for
the reception of the guard finger and a seat for a member of the
brake beam and means for clamping the guard finger in either of
the seats, and coincidently securing the device in position on a
brake-beam member.

609,862. Finger Guard for Brake Bcams; C. H. Williams, Jr.,
Chicago, 11I. App. filed Feb. 12, 1902. The guard finger passes
through an opening in the flange of the beam, and its extremity is
fastened to the web of the beam, the beam thereby supporting it
at two points.

6000,002. Rail-Bond Construction; E. G. Thomas, Cambridge,
Mass. App. filed Nov. 1, 1go1. The bond passes through the web
of the rail, the ends being fastened to the opposite sides thereof.

699,029. Finger Guard Clip for Brake Beams; J. T. W. Rude-
sill, East St. Louis, Tl1l.  App. filed Oct. 21, 1901. The clip is ol
such construction that it may be readily applied to the brake beam
or disconnected therefrom.

609,927. Trolley; P. McCullough, Tuebrook, Liverpool, Eng.
App. filed June 24, 1001. A construction by which the trolley
head can separate from the pole without injury to the wire when
an exceptional pull is applied, as when the head gets entangled.

699,051. Electric Conrtoller; J. C. Henry, Denver, Col. App.
filed April 1, 1901. The method of operating a pair of clectric
motors, which consists in connecting the armatures in series re-
lation and the fields in shunt thereto, changing the combined
machine to parallel and then speeding up by placing the fields of
both motors in series.

609,081.  Arch Bar; T. C. Salveter, St. Louis, Mo. App. filed
Sept. 16, 1901. An arch bar for truck frames, consisting of upper
and lower members and a spring seat, all formed in one casting
and provided with reinforcing flanges.

699,086. Car Fender; W. Sullivan, St. Louis, Mo.
July 15, 1901. Details.

700,052. Electric Motor Car or Locomotive; C. De Kando,
Budapest, Austria-Hungary. App. filed April 13, 1901. To enable
a car to be opcrated by high-tension currents with safety, all of
the conductors and parts which carry the current are cncased in
metallic tubes and covers, which are grounded.

700,126, System of Electric Railways of the Sectional Type of
Conductors or Rails; C. J. Kintner, New York, N. Y. App. filed
Dee. 2, 1901.  Ultilizing a part of the working current taken from a
live section over which a car is passing, to prevent any circuit be-

App. filed
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tween a sectional conductor immecdiately in the rear of the live
section and the current fecder, until the car has passed out of the
section of which it is located.

700,127.  Electric Railway; C. J. Kintner, New York, N. Y.
App. filed May 6, 190o1. This.invention comtemplates lowcring the
current-flow through the terminals of a switch at the time that the
corresponding sectional conductor is disconnected from the cur-
rent feeded, to such an extent as to avoid injurious arcing.

700,128.  Electric Railway; C. J. Kintner, New York, N. Y.
App. filed May 6, 19o1. A safety system in which cars are auto-
matically prevented from approaching cach other to a certain
distance, and in which drawbridges are prevented from opening
after a car has approached within a certain distance of it.

OBy
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C PATENT NO. 700,130

700,1209. Electric Railway; C. J. Kintner, New York, N. Y.
App. filed May 6, 1901. Signals are arranged to be operated co-
incidently with the energizing and de-cnergizing of the sections
of a third rail, to thereby indicate to motormen the position of
cars with respect to the sections.

700,130. Electric Railway; C. J. Kintner, New York, N. Y.
App. filed Dec. 5, 1900. A safcty system wherein the current to
the sections immediately ahicad and behind a car is controlled
and co-operating signals likewise operated. The invention also
relates to the manual control of current to the sections.

700,134. Trolley; M. P. Crcahan, Pittshurg, Pa. App. filed Oct.
25, 1901. The trolley wheel 1s spring-mounted at the end of the
pole!
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ENGINEERING SOCIETIES

NEW ENGLAND STREET RAILWAY CLUB.—The regu-
lar monthly meeting of the club will be held at Room 22, Walker
juilding, Massachusetts Institute of Technology, Boston, on
Thursday evening, May 29. The speaker of the evening will be
Professor W. L. Puffer, of the Institute.

AMERICAN INSTITUTE OF LELECTRICAL ENGIN-
EERS—An extra meeting of the Institute will be held at the
house of the American Society of Civil Engincers, 220 West Fifty-
Seventh Street, on Wednesday, May 28, at 8:15 p. m. The general
topic for the evening will be *“Electricity in the Army and Navy,”
and many interesting papers arc promised.

Rl 22
PERSONAL MENTION

MR. P. A. B. WIDENER and Mr. William I.. Elkins will sail
for Europe May 28, to be gone probably the entire summer.

MR. A. K. BAYLOR, formerly connected with the railway de-
partment of the British Thomson-Houston Company (Ltd.), and
now interested in the British Electric Car Company, is at present
on a visit to the United States. He may be found at his office
in the Bowling Green Building, or at the Hotel Albermarle.

MR. JAMES F. MANN, formerly president and manager of the
Utica & Mohawk Railroad Company, of Utica, N. Y., died at his
liome in that city a few days ago. Mr. Mann was born in Utica,
and had devoted all of his energies to the interest of the city. He
was one of the organizers of the Wood & Mann Steam Engine
Company, which discontinued business after operating for twelve
years. It was in 1885 that Mr. Mann became interested in street
railway work, and hc was prominently identified with the company
in his home city until the property was sold, about a year ago.

MR. W. R. W. GRIFFIN has resigned as chief engineer and
superintendent of motive power of the Lake Shore Electric Rail-
way Company, of Cleveland, Ohio, to accept the position of
electrician and superintendent of construction of the Rochester
& Eastern Railway, of Rochester, N. Y., which is about to build
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an electric railway exfending from Rochester. Mr. Griffin is an
expert electrician and interurban railway authority, and was chief
engineer of the Tolcdo, Fremont & Norwalk division of the Lake
Shore Electric Railway wlhen it was owned by the Comstock syn-
dicate. Mr. Griffin was presented, a few days ago by his asso-
ciates, with a handsome gold watch as a slight token of their
esteem for him.

MR. A. LOCHERER, engincer of the Municipal Railway, Mr.
Felix Roussel, member of the Paris Municipal Council, and Mr. F.
Bienvenue, chief cngineer of the bureau of bridges and roads of
Paris, France, who are in the United States to study American
railway practice, were the guests last week of Mr. George J. Ko-
busch and the officers of the East St. Louis & Suburban Electric
Railway Company. The gentlemen and Messrs. Haynes and Bram-
lette, of the road, hoarded a spccial car of the Suburban and made
the trip from Belleville, a distance of fourteen miles from East St.
Louis, in half an hour. Messrs. Locherer, Roussel and Bienvenue
expressed themselves as particularly well pleased with the East
St. Louis system, it being one of the most complete lines in the
country, they said. They inspected the New York Rapid Transit
Subway on Wednesday, May 21, and sailed for Europe on Thurs-
day, May 22.

MR. E. C. FABER, the retiring general superintendent
of the Cleveland IElectric Railway Company, was presented

with a loving-cup Dbefore leaving Cleveland by his old em-
ployees, the presentation cere-
mony being held in a hall hired
for the purpose. Mr. Faber is
probably the youngest superin-
tendent in this country having
charge of a property of any size
at all commensurate with that of
tle Cleveland Electric Railway,
and the many expressions 'of
good will and appreciation of his
ability that were given to him by
his old employees before he left
were very gratifying, not only
to the recipient, but to his many
friecds in the management, who
had placed him in control of the
road’s operation. Mr. Faber has
not yet decided what business
connections he will make in the
future, although he has already
had some good offers, but as he
has devoted all his life to the operation of street railways he will
probably remain in this field.

MR. C. LOOMIS ALLEN, who, as previously announced, has
been appointed general manager of the Utica & Mohawk Valley
Railway Company, of Utica, N. Y., succeeding Mr. J. J. Stanley,
who has been appointed general manager of the Cleveland Electric
Railway Company, assumed his new position on May 15. Mr.
Allen has been connectcd with the Utica & Mohawk Valley Rail-
way Company for about a year. He has been acting in the
capacity of chief engineer of the extension now being constructed
between Herkimer and Little Falls mostly, although part of his
time has been spent in securing the rights of way for the lines
through the private property to the west of Utica. Mr. Allen, as is
well known, has been associated with electric railways for many
years. He has been interested in the systems at Albany and Syra-
cuse, and at the time that the Oneida Street Railroad was pur-
chased by the Utica & Mohawk Valley Railway Company, he was
at its head. He was also prominently identified with the Lorain
Street Railway Company, of Lorain, Ohio.

MR. TRA A. McCORMACK, before leaving Cleveland to take
up the duties of his new position with the New York Central &
Hudson River Railroad, was given a luncheon by President Horace
E. Andrews, of the Cleveland Electric Railway Company. The
retiring general manager was warmly congratulated by the guests
on his appointment to the position of assistant manager of the
Mott Haven Division of the Central. Among those present were:
Mr. W. C. Brown, third vice-president of the New York Central;
Mr. Edgar Van Ettan, second vice-president of the New York Cen-
tral, 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 Rail-
way Company; Mr. P. S. Blodgett, general manager of the Lake
Shore & Michigan Southern Railway; Mr. A. H. Smith, general
superintendent of the New York Central, and Mr. W. H. Marshall,
general superintendent of the Lake Shore & Michigan Southern
Railway Company.

E. C. FABER
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FINANCIAL INTELLIGENCE

THE MARKETS

—

The Money larket
WaLL STrREET, May 21, 1902.

The strained and very perplexing situation of a week
ago in the money market has suddenly straightened itself
out. Various agencies, all of them set in motion by the
extremely high rates cxacted by local bankers, have con-

tributed toward the process of relaxation, but the movement of
relief has gone on much more rapidly than most authorities had
expected. The heavy loans by foreign bankers have been the most
conspicuous factor of the week. These credits simply represent
the shifting of capital from Europe to this country as the more
profitable field of employment. In their practical effect they 1e-
lease a certain portion of the outstanding loans of the New York
banks, and by permitting a corresponding decrease in labilities,
provide a direct means for the increase of surplus reserve. Last
Saturday’s $23,000,000 reduction in the local loan account was
chiefly brought about in this way. At the same time this was not
the only influence bearing upon the loan movement. The com-
pletion of a number of syndicate transactions, requiring the tem-
porary use of bank funds, had a good deal to do with the result,
and speculative liquidation on the Stock Exchange was another
although a minor influence. A great deal of pessimistic comment
has been bascd upon the claim that in accepting the assistance of
foreign capital so ireely our market has merely been shifting its
troubles of to-day upon the shoulders of to-morrorw. The truth
is, of course, that with normal supplies of grain and cotton avail-
able for export, which we did not have a ycar ago, we shall have
the means in three months’ time to liquidate our foreign obliga-
tions that we do not possess now. Considering only the imme-
diate outlook the extension of European credit has greatly
hastened the work of relief, which given time would have been
afforded from domestic quarters. The immediate effect of the
high money rates prevailing a week ago was to raise New York
bills of exchange at Chicago and other interior centers to a high
premium, and thereby increase the flow of currency towards this
center. This will probably show itself more largely in gains in
cash hoidings in the next one or two bank statements.

‘Money on call at the Stock Exchange has fallen to the normal
level of 5 per cent. Time money is also decidedly easier, with
434 @5 per cent quoted for all periods up to six months.

The Stock [larket

The week's dealings in the general stock market have reflected
a very positive divergence of speculative opinion upon the situa-
tion. There is no doubt that the decision of the coal miners to
strike came as a very unpleasant surprise to a large contingent
active in the market, including particularly the following of the
Western operators. The indications are that these speculators sud-
denly closed out their commitments for the rise, and started out
upon a campaign on the short side. This change of front, com-
bined with the liquidation of the rank and file of small dealers on
margin, caused a general decline in prices at the close of last week.
But the downward movement was abruptly brought to a halt on
Monday by the evidence that the actual selling had been ex-
hausted. When the professional coterie endeavored to cover
their short contracts they found only a scant supply of stocks
available for the purpose, and in bidding up prices to bring out
the necessary offerings the greater part of the previous losses
were retraced. With the ¢xception of the coal strike uncertainty,
the general outlook has unquestionably improved, as compared
with a week ago. The improvement in the money market posi-
tion, which was a very important factor in speculative calculations,
has already been described in detail. In addition to this the news
from the crop regions has, for the most part, been highly favor-
able. The heavy rains of the last fortnight in the Southwest have
materially bettered the condition of the winter wheat, while they
have given an excellent start to the corn crop. In the North-
western spring wheat territory the -development is less favorable,
an cxcessive rainfall having reduced the acreage planted to a con-
siderable extent. Railway earnings continue to show up magnifi-
cently, and reports from the leading industries, despite the coal
strike, are distinctly encouraging. The chances are, however, that
until the termination of the coal troubles is nearer in view and
until the harvests are further along toward maturity, that the stock
market will continue somewhat narrow, with no very large
fluctuations.

The local traction group has not been active in the week’s trad-
ing. Following closely the course of the general list, these stocks

fell off sharply towards the end of last weck, and have regained
their lost ground during the last two days. DBrooklyn Rapid
Transit was not affected by the poor ecarnings’ statement sub-
mitted yesterday for the March quarter. Ifmphasis is laid on the
point that the decrcase in net earnings is due wholly to the policy
of the new management in charging up improvements to operat-
ing expense, and a good deal is heard about big gains in
traffic during the prescut quarter. But the real reason for the
steadiness of the stock, as well-informed people are beginning to
appreciate, is that the supply rests in the hands of people who are
indifferent to present results, and are looking wholly to the
future. The pressure upon Metropolitan shares appear to have
ceased, for the present at least. In Manhattan the week’s buying
and selling have alike come seemingly from scattered sources.

Philadelphia

Dealings in traction stocks on the Philadelphia Exchange have
been unusually light during the last week and scarcely anything
worth recording has occurred. Whatever interest there was at
all centered in the Union Traction movement The lease of the
company to the Philadelphia Rapid Transit was officially ratified
on Monday and will become operative on July 1. In the mean-
time the market for the stock has apparently “‘discounted” all
there is at present in the way of speculative conscequences from
the deal. The shares arc now being dealt in “ex” the rights to
subscribe to the new stock. These rights, or warrants, are quoted
in the market at 4, a decline of two points as compared with ten
days ago. The final quotatien for Union Traction stock ex-rights
yesterday was 41, which, allowing for the value of the rights on a
$50 par, would make the total cash value 43. This means a loss
of a half point from the quotations of a week ago. The only other
transactions for the week were a few sales of Philadelphia Trac-
tion at 973, American Railways at 4614, Fairmount Park Trans-
portation at 23, Germantown Passenger at 148 and Railways
Company General at 5. As compared with the trading in stocks,
that in bonds has been comparatively active. Consolidated Trac-
tion of New Jersey ss, after an advance to 11224, fell back to 112
Indianapolis Railway 4s rose to 87 and then reacted to 8674, and
Electric-People's Traction 4s, after selling as high as 99, dropped
off to 98Y4. Other transactions included People’s Passenger 4s
at 106%, Citizens' Passenger of Indianapolis s5s at 109V and
Newark Passenger 5s at 1184.
Chicago

The market for Chicago surface line stocks during the week
has been generally dull and reactionary. Union Traction com-
mon is down more than a point, from 20 to 1834, and the pre-
ferred two points, from 54 to 52. Largely this 1s the natural effect
of speculative profit-taking, induced by the feeling that the re-
cent advance measured very generously the improvement that
has reccntly taken place in the company’s earnings. The litiga-
tion over the ninety-nine year franchise matter is back in the
federal courts again, and ofhcials of the lines are hopeful of a
favorable decision. Both the Union Traction and the City Rail-
way have in mind extensive improvements as soon as the con-
tinuity of their franchihse is established. West Chicago shares on
a few scattered sales went down from 98 to 95, and City Railway
fell to 206 bid. Elevated stocks were irregular, with Lake Street
up a point to 14 and Metropolitan common down from 4o to 30.
The effort to form a union among employees of the surface lines
is not as yet taken very seriously.

Other Traction Securities

The week has witnessed a decided revival of activity in Massa-
chusetts Electric securities. The common stock, which sold at 43
a week ago, advanced on heavy buying to 455, but at the higher
level long stock came out in quantity and the price sank back to
44%. On moderate dealings the preferred rose from 9634 to 974
A few sales of Boston Elevated were reported at 164 and 163,
of West End preferred at 115 and the common at 86. 1n the
Baltimore market, interest ccnters chiefly around the United Rail-
way income bouds, because of the well-defined report that a cou-
pon will be paid on this issue in June. There appears to be little
doubt that the company's earnings are in a condition to justify
such a payment. The bonds referred to have reacted fractionally
during the week to 714, and, moving sympathetically, the general
mortgage bonds are down from 953 to 05 and the stoclk from 16V
to 16%4. Other Baltimore sales comprise City Railway of New-
port News 5s at 97, Noriolk Railway & Lighting 55 at 95 and o4
(both of which are associated with the extensive consolidation in
that territory) and Lexington Railway 5s at 10274, North Jersey
Traction is up a point on the bid price dt 28. No change is re-
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ported in Columbus Street Railway, which is quoted around 5234
for the common and 107%5 for the preferred. he active demand
for Louisville Street Railway continues. At last accounts, al-
though the bids were raised to 125 for the common shares, they
failed to attract any further offerings. St. Lows Transit, on more
active trading, went up a peint to 32. Interest in the San Fran-
cisco securities dealt in on the New York curb has subsided. A
hundred shares of the preferred sold yesterdayv at 5934, which is
a half point advance over the figure of a week ago. Quotations
on the 1est of the shares, however, are unchanged. One of the
quietest weeks on record on the Cleveland Stock Exchange, so
far as traction stocks were concerned. Small blocks of Detroit
United, Western Ohio and Southern Ohio changed hands at
stationary prices. Monday 200 shares Detroit United sold at 707%,
a drop of one point from last sale.

Security Quotations
The following table shows the present bid quotations for the
leading traction stocks, and the active bonds, as compared with a
weelk ago:
Closing Bid
May 13 May 20
American Railways COMPANY: vwws s sumin s 5 cmimn 5 & sspoms ¢ o s 5 8 5558 5 46
Boston Elevated, ;. eeve s oo s « cums 5 sam s ¢ oo 3 @ 500 § Gomn 5 £ 10§ 163
Broollyrn R P55 5 5 8 ouins § 5 s 5 8 e Sson « o e s S « o g § 353 65%

Chicago City 206
Chicago Union Tr. (common)............. 2 182
Chicago Union Tr. (preferred). . 52
Clevelant (Gily o v o o o o s o v o o coomsvss ' swesess 5 sxoswzeds ¥ eborsresess s @ .
Cleveland & BEastern weme s v com « snveres o stoserese v ssions & & svererons & svarssore s & i a30
Cleveland Electric . .. s swone o s v e
Columbus (common) ............. <o, B 5234
Columbus (preferred) ............ 107,
Consolidated Traction of N. ] 69145
Consolidated Traction of N. J. 5S.cceniieeieieiioniiiniiieennoiane 112 1113
et RISl setdopdonnnanc mamon oo on ADCE EDA0GIN A 0C0aT S0G0ATAN00 0T 0% 05
Electric-People’s Traction (Philadelphia) 4s 985 9815
Elgin, Aurora & Southerfi...o..vviiiiiiiiiieiineienen. v <301 38
Indianapolis Street Railway 4s... 8624 8614
Lake Street Elevated.....oc...o....... ..o 13 1234
NIANHAEEAT TRIE sceun o sceironis 2 s eimasiale # ssmantsin s ninsonsse o sussraosn s sisonss ale ssesnsnln o o sgesn: 13134 1315
Massachusetts [Elec. Cos. (COmMMON) .. .iiiiiiieiieneneinenennaas 43 44
Massachusetts Elec. Cos. (preferred)..........c.ooovn... .. 963 97
Metropolitan Elevated, Chicago (common)................. . 39 381,
Metropolitan Elevated, Chicago....cceeeererenessninsennns 9015 891/,
Metropolitan SEFEEE .uveeur s iinreeereeeniieaeronereseeneseeanns 14714 14815
New Orleaiis CCONTONDT « 6. « 5255 5§ Gt § Goieitie o smimbnore s sims o o = siasose 33% 33
New Orleans (prefetred) .o somie .. eion . s5ie 5 baiibe oo siion e e e p 112
NOTEH ATHOTACATI 4 : poess 43 ok S0mEe © Somes § HOas § Suses & St » o Sanme 2 120
Northern Ohio Traction (common) .... 30
Northern Ohio Traction (preferred).... a8h
North Jerscy o s svwess vewes s 1 s s veme s « s 28
Northwestern Elevated, Chicago (common) a3s
Northwestern Elevated, Chicago (preferred) e
Philadelphia Traction .ecessssssms: ammes oo 2 973,
St. Louis Transit Co. (common) 31,
South Side IKievated (Chicago)......... " alls
Southern COhio TractiOon s s vews s o seves 3 e 5 5 oo § VS § GasEs 13 655
Syracuse (common) 22
Syracuse (preferred) %}
Third AVe. ..o s v s o e o scsisse s o 130
Toledo: Railway & Light. oo vervins - - 18
Twin City, Minneapolis (common) 118
United Railways, St. Louis (preferred) 8414
Enited. Railways; St,. TLoMIS; B8 goocas o v o s sigion o spomstes 3 samiitise 5.3 b 875%
Union Traction (PhIAdelpRIa) . o v o ey = = axspwzors 5 ez s 5 srotsmes b4l
NMesternl Qo IRy i o cmn < o mnsni o o s stspess & % steregn § ssivecs 415 & oo ¥ a22

* Ex-dividend. 1 Last sale. (a) Asked. (b) Ex-rights.

Iron and Steel

The scarcity of all classes of iron, from raw material to the fin-
ished product, continues to be a very pronounced feature. With
production of pig iron proceeding at the rate of 18,000,000 tons
yearly—which exceeds any previous high level—furnace stocks are
reported down to less than 64.000 tons, or barely two days’ sup-
ply. Some mills which make the intermediate and finished articles,
have had to suspend on account of the lack of raw material, while
relief is being sought more and more in all branches, through im-
ports from abroad. Foreign-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 paid for some time. Quotations are $21.50 to $22 for Bessemer
pig iron, $33 to $34 for steel billets, $28 nominal for steel rails, and
$33 to $33.50 for girder rails at mill. }

Metal

Quotations for the leading metals are as follows: Copper, lake,
1214 cents and 125 ceuts; tin, 305 cents and 30l cents ; lead, 4%
cents, and spelter, 4.45 cents.
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DENVER, COLO.—It is said 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-
ing of the company with the Denver & Northwestern Railway Company.
Under this plan stockholders may take cash par value for the stock turned in
before June 2, or they may take for every $500 of stock an equal amount of
thirty-year 5 per cent first and collateral mortgage bonds and $125 of stock of
the Denver & Northwestern Railway. By this plan Denver & Northwestern
constitutes itself a holding company, issuing $6,000,000 bonds to take up the
$5,000,000 stock of the Denver City Tramway.

EAST ST. LOUIS, ILL.—The $5,000,000 bond issue covering the East Side
and the Eads Bridge Electric Railways has been over subscribed, and sub-
scriptions scld in St. Louis last week at a premium of 5 per cent. Messrs.
Clark & Company, of Philadelphia and New York, it will be recalled, ac-
quired all of the properties mentioned about three months ago, and at that
time announced that the lines would be operated as a whole, or constitute
one system under one management. In other words, having acquired all of
the lines, they would be consolidated, and they have since been operated in
that manner. The purchase of the Clarks represented an outlay of about
$4,000,000, according to Mr. Clark, at the time of the purchase. A bond
issue of $5,000,000 was decided upon covering all of the properties, and sub-
scriptions for the same have been received in four cities, $1,000,000 being
allotted to St. Louis. The bulk of the remainder was subscribed in New
York and Philadelphia, though some were also received in Chicago and
Louisville. The bonds are of the denomination of $1,000, with interest at
5 per cent, payable semi-annually. The separate corporations are maintained
for the present, and on last Tuesday the St. Louis & East St. Louis Electric
Railway Company, commonly known as the Bridge Road, increased its capital
stock from $200,000 to $500,000. The funds thus acquired will be used in im-
provements and extensions.

CHICAGO, ILL.—The Chicago Electric Traction Company reports earnings
as follows:

Quarter ending March
Gross receipts .......
Operating cxpenses

1902,

Earnings from, Operation e s sumss 5 s § 5esd s Sammsss % 8 s & e s fe $4,096
Receipts: from other SOUTCES: swwws s visims « = 5585 5 ¢ 565 5 & F0aE § 7 S o o 5 870
GLOSS TNCOME wmmwn ¢ & sistons & s » Sais 5 § Daoss & SEws & ¢ SEE § SEEHs § 3 S § & $4,906
General expenses and maintenance 6,916
Net earnings ..... s s v & 8 Srasens o oo 8 svosvans 4 e 1 o i 5 A *$1,950
“Deficit.

WORCESTER, MASS.—The Worcester Consolidated Street Railway Com-
pany has called in $200,000 of the bonds of the Worcester & Suburban Street
Railway Company. They are twenty-year bonds, paying 5 per cent and were
issued in 1895, with a provision for their retirement after May 1, 1900.

BOSTON, MASS.—The West End Street Railway Company has presented
to the Railroad Commissioners a petition asking for autbority to make a new
bond issue amounting to $300,000. 1t proposed that the bonds be dated Aug.
1, 1900, payable in fiftcen years, with interest at 4 per cent, payable semi-an-
nually. The date and terms would make.the bonds fall due at the same time
as a lot of bonds previously issued. The new bonds wiil be used to retire an
outstanding issue of honds bearing interest at 5 per cent.

DETROIT, MICH.—The Detroit United Railway Company reports earnings
as follows:

April 1902. 1901.
(GTOSS CATITINGS 5 v owap 4 5 vestons s Guues § Lowes § COUE & SIS § SEETGRs ¢ $258,051 $226,627
Operating expenses and PAXES vune 4 5 wwns 4 wsnos s vawsn ¢ vaiva o 150,719 131,888

Net CaArNTNES ; comin s dirses ceminie o « g « o sswteros o ssuzase /o afaiate $107,332 $94,739

From January 1 to April 30—

(TS GOl o oeheeo oo ol 0o 80 6ES 00 e G0 8 B EEE 50050000 0 HTD $1,009,536 $870,359
Operating iexpenses: :and LAKES! cocxsien « inioio s/o siosetorals slaimtobos otn 586,374 497,630
Net earnings $423,162 $372,729

MINNEAPOLIS, MINN.—Stockholders of the Twin City Rapid Transit
Company have been notified of the increase in the issue of common stock,
which was voted upon at the ennual meeting May 6 and approved by the
directors of the company the same day. This stock may be subscribed to by
holders of common stock to the amount of 10 per cent of their holdings; the
price to he $100 per share. Warrants for the right to subscribe to this stock
wiil be issued to common stockholders of record at 3 p. m., June 2, 1902.
The common stock already issued amounts to $15,010,000. This stock may
be subscribed to any time between June 5 and July 1, 1902.

ST. LOUIS, MO.—The St. Louis & East St. Lows Electric Railway Com-
pany has filed with the Recorder of Deeds notice of an increase of its
capital stock from $250,000 to $590,000. -

ST. LOUIS, MO.—The St. Louis Transit Company’s gross earnings for the
month of April were $509,609, as compared with $464,454 in the corresponding
month of lest year. The total gross carnings 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 reported 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 New
Ilampshire 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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BINGITAMTON, N. Y.—Thc Binghamton Railway Company rcports earn-

Ings as I10lOwWS:

Quarter ending March 31 1902 1901.
GTOSS! CABTIITIES IIvusiaisisale vio os(s s sio5ers wirois elslolalom ¥l alacsss s wienereio s f1s $41,574 $39,303
Operating eXPenses’ Liovee vuuesusirss R elt e o st e ais ety 29,094 26,340
Earnings frem operation ............... conn auonn o onl $12,480 $12,963
(GEINP (RIS 50 poo A noo oG C Gonaneten oo da0 06 6 oo 6 e g aeee e 656 559
CITOSS ITICOTIIE 5760 is/515 siviero0t o 175555 5 51 o/oi0:a o elaTS A4 5 R52v e 1 aivindsin S103S7 518 $13,136 13,522
Fixed charges -.coe:cvene 17,608 15,758
INet Feariigs s v ose o vssws 7 i oL R Wl 3 BRI ¥ e b *$1,472. *$2,226

* Deficit.
SYRACUSE, N. Y.—The Syracuse Rapid Transit
ports earnings as follows:

Railway Company re-

Quarter ending March 31 1902 1901
Gross earninzs ..... $170,333 $153,499
Operating expenses 97,272, 86,200
Net carnings from operation........ooovvveninnenn, o $T3;,061 $67,299
Other income 1,640 1,543
GrOSSIINICONIE & 1sivivns s vivni siare 455 & Shmsnsmin § SlefhArn nmimie o wuvinse e $74,701 $68,842
Fixed charges ........ et e § ¥ RNEE Sl TS e iats o atasace ot aiele 57,075 55,850
Net earnings . ..swsssussssiee § % FSUSRTE & s SRR B AR 8 $17,626 $12,992

BROOKLYN, N. Y.—The Brooklyn Heights Railroad Company reports
earnings as follows:

Quarter ending March 31 1902 1901
GTOSS TECOIDS! o5 weiasis s climom s s ¥ 59i/als §/omioia § € siotacs 3 euafiors 3 6 $2,625,590 $2,650,235
Operating expenses 1,979,661 1,776,216
Earnings frqm operation $645,929 $874,019
CIR08S IIEAIIE . vvin s wovinn » v s % pREas s SO % EEEAIS GREH 67,371 65,463
Receipts frem other sources.............vvvvvevennnn. ceen $T13,300 $939,482
Fixed Charges ..o.iviiiirnt et ieeren i nenans 1,061,766 1,144,420
Net carnings ...oeevervvvieerniennennn. o o Tt e 3 H SR *$348,466 *$204,928

* Deficit.

STATEN ISLAND, N. Y.—At the request of the holders ot a large majority
of the bonds and stocks of the Staten Tsland Electric Railroad Company and
allied corporations, William Lanman Bull, R. Somers Ilays, John Greenough
and Walter G. Oakman have consented to act as a committee for the con-
solidation and reorganization of the Staten Island Electric Railroad Company,
New York & Staten Island Electric Company, Richmond Borough Company,
New Jersey & Staten Island Ferry Company, New York Investment & Im-
provement Company, and Richniond County Power Company. A plan for
the consolidation and reorganization has been adopted, signed by the com-
mittee and lodged with the Guaranty Trust Company as depositary and is
part of an agreement. Holders in majorities in value of the mortgage bonds
and stocks have deposited their securities, and the committee has dcclared
the plan cperative and is now cngaged in carrying it out.

STATEN ISLAND, N. Y.—The Staten Island Rapid Transit Company re-
ports earnings as follows:

Quarter ending March 31 1902, 1901.
Gross earnings oo $130,08¢ $112,570
Operating expenses .................... Ty 79,630 69,077

Earnings from operations...........oveueiveeuununnneo.. $51,056 $43,493
Receipts from other sources......... O S TN06 00 R 00060 00 90 4,639 13,453

(GTOSSIMTICOME! Fetyierele = otaterre e sisiets = s endoss 3 vedsriienresaseseas  $09,695 56,946
Fixed charges - 50,349 47,349

INELECATTIITIES] 1. tite iy s s rocataials oteieiara s e oisoin Ve ialets S1075 5 05 wrarotorsmlale $1,346 $9.597

The general balance sheet shows eash on hand $67,399 and a profit and loss
surplus of $110,692.

BROOKLYN, N. Y.—The Brooklyn Rapid Transit Company reports earn-
ings as follows:

February 1902. 1901.
GTOSS TECEIPES 1ttt ittt e e ieeenii $561,696 $843,394
Expenses, including taxcs............. ol eersioly sl § s . T16,432 584,461

NEt TECCIPES tevevevnerreeee e eee e B $145,261 $258,922

Light months ending February 28—

(iross receipts ....... $8,395,448 $7,899,100
Expenses, including taxes...... ol 6,016,664 5,150,406
Net receipts ...... T e $2,378,784 $2,748,694

BROOKLYN, N. Y.—The Prooklyn Rapid Transit Company reports earn-
ings as follows:

March 1902. 1901.
(ITOSS CATNINES i vvirurivnrinrerneernsennsnnsanns . $1,020,917 $955,503
lixpenscs and LAX €SB At et o L o disle s wenasns 5 el 768,317 714,044

Net earnings ............ SO, . .. e $262,570 241,459

From July 1 to March 31—

(1085 CATITIES wos vistvivins i5iis185 o/ ainiors o ate elmra ot i i DL $9,426,365 $8,854,604
IExpenses and taxeS.......... Fooneid § Sifiniin IPTORPIIN . _.cesucaioiy . 6,784,899 5,864,450
Net €arnings: .uw.wisseos s s s sesas | b Fe AR e maa e e $2,641,466 2,990,154
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NEW YORK N. Y.—The Manhattan Railway Company reports earnings as
follows:

Quarter ending March 31 1902, 1901,
GTOSS [CATTITIES v s s siaioinis 5 slsisisis 3 oaials 5tomaters vomvtae s svis § soloreis 8 $2,878,23 $2,502,043
Operating expensesiand taxese it somes 2 sbs 6w 5 s 1,400,378 1,348,136

Net earnings .vaeeesvsvesssnes R —— R $1,477,858 $1,153,907
Other income 200,287

Total income
Fixed charges

$941,460 $700,837

BALEINICE N S S e e e e s S T SRR e e ¥ s
INVIAERAS s + svmveiis v swas s & st § § SR8 DWAS § & S0 % G0N 3 § 480,000 480,000
SULDINET o) 2slricivie 8 slsioiiass 5 ssivsn's sirRo7ssele wlsialess = sispossis wlaisiere ¥ gisiassss $461,460 $220,837
PPassengers, CaTried] s iimis am s sivsils s peniets s shutsists o glicess & siery 58,037,249 50,448,418
From July 1 to March 31—

(AT OSSCATRIINES ety sty ivsia e . §7,808,661 $6,917,680
Operating expenses and! TAXES. . « i s sisisie s smiwivre s stgpion « oo 4,117,478 3,925,544
Net carnings ..vevveereerveecrveronsenenonsensenes i 691,183 :
OtHET ANCOME simmns smwinhs Tresite HEmee bvins & a5 § WHan » oo 514,511 5,211
Lotal TNCONIE wimios s s & s § & w5 5 HE06S | Sa9EE § e & 5o $4,205,694 $3,687,347
TFixed charges .. 2,043,871 2,030,138

3alANEE oo s sevenis oo e e s 8 oS § e & 5 e x vs 2,161,823 $1,557,209
DIVAAENAS! «usmns owssie v s s g 3 sowmEss §oes Simmme Sues 1,440,000 1,440,000
ST DIUST o it eisetartiels siaisints o sissossrs slaleifurs sietuiorei isivisiels sreistore eocsln $721,823 $117,204
[EEEREOTEEs CAPRIEE ontoaseott o oononon SEERBE con ol Enaang 157,560,097 139,569,870

ROCIIESTER, N. Y.—The Rochester Railway Company reports earnings
as follows:

Quarter ending March 31 1902, 1901.
(TS GRS con D000 00n0E000a0 0000 2000 TI00 0T HanEH Hoa00TD $264,659 $244,433
@nerationieypo e I ey cre v L5 Eanatole et cte ata s ¥ 146,932 161,882

Earnings from operation...... st s naaiten i Sninelsts ¥ TSR $117,727 $82,551
Receipts from. other SOUTCES: .o s s sisios s st s sisammi v 6 s ctamn s 1,771

GTOSS TNCOMIC snivs iiiesis 5 sei & Hisies 513 SR fufets & s sl $117,727 $84,322
Txed CIVATEES) Sa5esserems saas s eauews Haveamys SEoms natises s 74,374 71,558,

NGt ICILNITIES sivioisis slmeiis s i 5 5ioias  sioialilals feierss s viereis o grorsie $13.353 $12,¢33

LIMA, OH1O.—The Lima Electric Railway & Light Company has increascd
its capital stock from $500,000 to $850,000. L

AKRON, OHIO.—The Canton-Akron Railway Company has executed a
mortgage for $2,000,000 to the Knickerbocker Trust Company. A mortgage
for $1,000,000, given a few months ago, was cancelled. Of the amount, $850,000
is reserved to retire the bonds of the Canton-Massillon Company, now owned
by the same people, and $400,000 will be reserved for future improvements.
The balance will be used for placing the road in operation. The bonds are
for twenty years at 5 per cent.

CINCINNATI, OHIO.—A trust deed given to the Cincinnati Trust Com-
pany by the Rapid Railway Company has been filed for record. It covers a
bond issue of $700,000, which money is to be used in the eonstruction of the
road. The issue is divided in 400 bonds of $1,000 denomination and 600 of $500
denomination, all bearing 5 per cent interest and payable within twenty-five
years.

PITTSBURGII, PA.—Bonds to the amount of $2,500,000 will be issued by
the Union Trust Company, of Pittsburgh, for the Pittsburgh & Charleroi
Railway. The road, according to the agreement entered into last year between
the Mellon interests and the Pittsburgh Railways Company, will be leased
to the Pittsburgh Railways Compoany for 999 years as soon as it is completed.

PHILADELPIIA, PA.—The lease of the Union Traction Company to the
Rapid Transit Company was executed May 19, when John B. Parsons, presi-
dent, and J. B. Selfridge, secretary, of the Union Traction Company, and V.
T. C. Sandecrs, president, and J. Edward Ryan, secrctary, of the Philadelphia
Rapid Transit Company, fixed their signatures to the instrument. Prior to
the execution of the lease Johin M. Mack was elected director of the Union
Traction Company to fill the vacancy made by the resignation of Thomas
Dolan.

WEST CIIESTER, PA.—A meeting of the stockholders of the West Chester
Street Railway Company is to be held July 15 to vote on a plan to increase
the capital stock of the company from $60,000 to §$1,000,000, also to increase the
bonded indebtedness from $30,000 to $1,000,000.

AUSTIN, TEX.—The Austin Rapid Transit Railway Company, which for
the past several years has been in the hands of a receiver, Major Tra II.
Evans, has been sold at foreclosure to F. Il. Watriss, of New York, presi-
dent of the company, for $100,000, which amount, in aecordance with an order
of the court, was the minimum price placed on the road. As soon as the
sale is confirmed by the court it is the purpose of the company to reorganize.

SEATTLE, WASI[.—The Boston News Dureau publishes the following
report of the earnings of the Seattle Electric Company:

1902 1901
EraSS I NECEITILS: frisrtiny visisioims eiorersis s esviaiaie s siosiote o ssehessds siarazeiate sivls $1,383,286 $1,132,024
NCt  CULNINES Ut eiatoim » wipseim 3 isssrorsin siviainie o sinioiais s amisinioi HOCTTTYGa0 531,682 290,223
el CIEMUEE  coormotbe s ID6Eas 5908 Ba000ET 0a0R 700 a9C0En000s 247,8; 209,510
Surplus| «oe- s ol ST assieinn ke = % msmgFES mmanct . venoa d HESFR 283,857 80,713

ITULL, QUE.—The Ilull Eleetric Railway, which was included in the
purchase of the Ottawa, Northern & \Western Railway system by the
Canadian Pacific Railway Company, is to be sold {o a syndicate of Canadian
Pacifie stockholders, but will not be operated in conjunction with the
Canadian Paeific Railway.
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Notice.—These statistics will be carefull
The table should be used {n connection wit
relgorts to the ends of the various financial years.

eficit.
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revised from month to month upon information received from the companies direct, or from official sources.

which contains the annual operating
* Including taxes.

COMPANY Period
AKRON, O.
Northern Ohio Tr. Co. | m. A‘;:l.
T
FERTEEY
12** Dec.
|12 0y
ALBANY,N. Y.
United Tractlon Co. .. 1 e Apl.
low «

BINGHAMTON, N. Y.
Binghamton St. Ry.

ro “w “

1m., Apl
- i

9 “ “
9 “

BOSTON, MASS. ‘
Boston Elev. Ry. Co. {2m SePt

Massachusetts Elec. Cos %Z),'

BROOKLYN, N. Y.
Brooklyn R, T. Co.__._ : m., M?{-

g u “
G
12 ne
(e 10

.

BUFFALO, N. Y. J
International Tr. Co_.‘} m.,
8
-

Feb.
“
“
“

CHICAGO, ILL.
Chlcago & Milwankee
Elec. Ry. Co.

1m, Apl

1o i

g

FRRTS

|

Lake Street Elevated 1:;
12

“
“

CLEVELAND, O.
Cleveland & Chagrin | m., Feb.
FAalls .cccacenceonasices il "
|12 Dec.
|13 « “
Cleveland & Eastern__ 1 m., Feb.
1% i
12 % Dee,
12 “

Cleveland El. Ry. Co.. } m., F?‘h.

PR “

PR .
<

12t Dee,
12w “
Cleveland, Elyria &
Western._.......--.... Lm., Apl.
1w o
4w “
P “
12 % Dec.
2. o
Cleveland, Painesville
& Easterm ............ 1 m., Ma‘r.
3 u .
3 u “
12'* Dec.
DENVER, COL. 2 o
Denver City Tramway
[ o] TR 1m., Apl.
Y o
P “
12 ¢ Dec.
126 )
DETROIT, MICH, ‘
Detroit United Ry._... In}:, Ap!.
L
4 "
[12 ** Dec.
19 & “

ron Shore Line 5%
(Rapld Ry. System)

Detroit and Port Hn-1 m., Apl.
1

m., Sept.
“ 34

m., Dec.
W

|

‘01
02
01
01
00

02
'01
'02
'01

02|
01|
02|
01

'01
'00

'01
00

02
'01

02
01
'01
'00
02
’01
02
'01

02

02

02
01
0
'01
'01
"00

02
'01

'01|
00

'02
'01
'02
o1l
'01
"00

02
01
02
'01
’01
100

02,
01

Total Gross
Earnings

19,425
30,618
190,559
162,271
617,011
513,7

117,072
109838
1,215.771
1,141.026

14,843
13,994
1").") 621
140,084

|
10,869,496 7

10,236,9

5,778,133

Operating
Expenses

28,527
25,477
114,862
104,034
* 350,845

5 * 317,475

81,527
T5.982
837,766
775,467

9,841
9,220
85.0:26
75,14

7,336,597

94 0818 110

3,915 486

5,518,837 3. ,659, 337

1,030,917

*768.347

955,503 * 714,044

9,425,365
8" 1,604
121'35 559

*6784899
] )"(14 450|2
*7216008

11, "'68 550 *1106373

230,744
235,021

3,519,491

1,998,050/

|
13,057
10,443
44,749
31011

86,462
57,954

3,454
21435
47,976
49,646

4,916
3,525

62, 893

168,462
151,805
356,544
318,537
2 296898
2,061,505

|

21,065
17,054
781149
64,084
249,260
179,698

12, 864

‘3,(101.)
164,971|
141,11"

124,516
116,357
481 318
435 297
1 507,203
1.302/290

939776
298597
1,015,407
Bi8.865
2,919.171
575,277

23

,611
877

132,920
118273
1,664,985,
972,319

5,899
5.584
231603
22,614

388,799
378,661

2 ‘)Ps

3 (llb
#32002
331272

3,616
36,672

97,446
90,251
203,452
189,514
1,265.953
1,121,037

13,022
9,508
51,391
43, 1382
136,865,
1073,3‘.)3

6,892
5312
19,207
15 675
*87, 102
* 89 592

66,343
62,866
261,118
236,915
BIS 321
722,458

30
*159676.)
*1439058

18,392
18,062

97,824
116,748
1,855,206/
1,025,731

7,109
4,859
21,146
11,428

|
397,663
319,293

1 0)0 945
940, 467

109,057

96,709
429,033
381 235

1,322,046
1,136,219

11,219,
10,816

|

Net Income,
Amount Avail-
able for
Dividends

55,117

11941
13955
162,181
166,126

29007
19906

636,539
476,044

w o
T~ o
zE | 32
I & E
(=
20,808 12,529
T2 i
5,697 50,579
58,237 41,988
266,166 136,162
196,249, 141,133
35,345 . 23,603
33,856 19.901
378,005 215,823
365,559 199,433
5002 ......
4974 ...
70,595 48 498
64,200 44,384
3,532,899 2,896,359
i 405 884 2,932,839
1,862,648 937,206
1859500 994,294
A)bi) r“' ‘
241, 45’0
2,641,466
9 ,990,154

4, ,919,5561 4,341,748
4,662,177 4, ld5 105

91,276
84.411
789,124
641,057

13,294

43,678
36,148

22,170
18,875
43,945
37,851
244 231‘
2.18 483

32,865
31,304
131,250

374,201

66,402
57,360
260,155/
229,425
652,277
616,468

10,568
9,692

925,442
865,206

670,129
519,751

651
1,124

v 1
@ 4 | dF
g6 | g & | 58 [E2s%
COMPANY Period E'E g5 :}"E gH g E:§
: g4 | A | U8 | BE |G3%2
S oW as 2R
[ = |Z
<
DULUTH, MINN.
Duluth-Superior Tr__ |t ni., Mar.'02{ 41,1400 23947] 17,193 96121 7,581
1% w01 33212 21,238 11,974 9,105 2,869
3 4 w020 111,261 67,846 43,375 28,839 14,536
- 3¢ 01 94,763 59,623 35,141 27,286 7,854
ELGIN, ILL.
Elgin, Aurora &
Southern Tr.......... 1m., Apl. 02 29.642' 19595 10,047] 8333 1513
1% ‘01| 26613 18285 8328 8,333 +5
a1 02 344,136 1056.4 14546., 91,667 56,79
11 ' 01| 300,962 192726 108/236| 91,667 16,569
HAMILTON, O.
Southern Ohio Tr. Co. 1 m., Apl. '02l  27,774| 15245 12520 7,500 ,029
1 %7 W01 235300 14,405 9,125 5,500 1625
12 02 3537144 186,365 166,779 90,000 76,779
120« 01 303704 166,757 136.946| 90,000 46,946
LONDON, ONT.
London’St. Ry.Co_.___ 1m., Apl ‘021 9.942 6,395 3,547 2,335 1.211
1 w01 9,406 5999 3497] 1998 1,49
4 ' o002 20188  26.723| 12465 8.896 3,569
y — 4 o001 26192 25,136) 11.056) 7,807 3,249
MILWAUKEE, WIS.
Milwaukee El. Ry. &
Lt. Coo oo oeiien- 1m., Apl. '02 ,049] 99,151 106,893 64,108 42,785
(174" T8 01 18412100 96,099| 88111/ 60,483 27,629
a4 v 09l B33547| 401,276) 432271 257,901 174,370
4 % w0 78,683 397,530 241,163 89,989
MINNEAPOLIS,MINN. ‘ ‘
Twin Clty R. T» Co....1m. Mar. '02 279,383 127,960 151.423 BRB17| 92,906
1% w01 942014 11589 126,317 53,763 72,552
(8 ¢ ¢ 02 7963221 380,651 d1567C 175550 240,120
|8 %« o01 604,067 337581 356,485 159,793 196,692
r
MONTREAL, CAN.
Montreal St. Ry. Co..__ It m., Mar. 'tz 154,300 83850 70540 15,848 54,092
1 011 144794 93272 51.5921] gle88 42,231
7 '02 1,079.110] 679,459 399.652| 106,234 293,418
7w ogp 1,012,816 652921 359,895 4363 295,532
NEW YORK CITY.
Manhattan Ry. Co.____ 3m., Dec. 01/ 3,038,435(1,404,9711,633,465| 753,135 880,329
00| 2,728.598(1,340,696/1.387.902| 749’857 638,045
u * Sept. 01/10, 455,872, 5,328,649 5,127;2)3 2,605,132 2 444,001
z" 00 9.950.735(5.19.312/4 755, 364420667.9
Metropolitan St. Ry_.|3m., Dec. '01| 3,887,936(1,723,972|2 143,964 1,151,140 992,824
3 % ' 00| 3,786,030/1,699,64912,086,381 111381467 947,914
12 June '0114,720,7676,755,1317,965,636|4.534.068| 3,431,567
124 7 00]14,457,134(6,631,254|7,805,880| 4 445,720/ 3,360,160
OLEAN, N. Y.
Olean St. Ry. Co.......|1 m., Mar, 02 3994 2411] 1584 1,146 438
(1767w 3835 2043 179 10187 604
{9 s« ogel 417850 21611 20,124 12343 7,781
[9 01| 39,270, 19,276 19994 11,068 8,92
|
PITTSBURG, PA. ‘
Conaolidate’d Traction 1 m., Dec.’01| 304,669 140,941 163,728 91,548 72,180
1% 000 2774390 109.069| 168370 80,807 178,563
9 % 01 2,649.656/1,145,651(1,503,905| 807.667| 694,238
3% 000 20471,696/1,013,240(1,458,456 799.704| 658,752
PHILADELPHIA, PA. |1 m, Apl. 02 79,619
American Railways __|1 ‘: i :g'l)\ 64,339 g
10 w01 Oaraes i
RICHMOND, VA.
Richmond Trac. Co.__|1 m., Sept.’01] 20,991 3,196 2,126
1 %7 o0 20797 843 6115
12 01 218,569 9,027| 88,618 40,410
. 124 00 203,057 108198 94,859 37.608| 57,
ROCHESTER, N. Y,
Rochester RY.......... 1m., Mar.'02| 91,759 47,468
1% 1 87,075 55,583
3 4 002 264.660| 146,932
" 3 ' s 01| 246,054] 161,877
SCRANTON, PA.
Seranton liy. Co..... -1 m., Oct.'01l 2,638 29,300
low w01 50708 so80n0
1 6 !
10 00| 504852 208122
SCHENECTADY,N. Y.
Schenectady Ry. Co. .:;m 5 De‘c :8(1) gggﬁé ﬁhg?g
3 . 1~ 5
SYRACUSE, N. Y.
Syracuse R.T.Co_.. _[1m, Mar.'02| 60,253 33,607 26,646 190250 7,621
1 % w01l 55101 30,206) 24.895] 181677 6,218
J % 02| 518644 285,559| 233,085 171.171| 61914
9 01| 439,972| 252,436 207,536| 167,605 39,931
TOLEDO, O.
Toledo Ry. & Lt. Co.__[1 m., Mar. 02| 111,174 53.151| 58024| 37,843 20,189
1 %7 w01l 98749 46,047| 52,701 24271 28,431
3 ¢ 02 32529381 163,442 161,796 113,494| 48,302
3 4 s 001 288960 | 141,628 147.333| 72813 74,520
12% Dec. '01 1,311,084(%636,407| 674,677| 415,168 259,609
12 7 '00 1182517(%616,945| 505,572 400,051) 156,521
W. NEW BRIGHTON,
S. L.
Staten Island Ry ..... 3m., Mar. 02|  88,189) 46,906 +8.717| 8,778 +17,4%
3 %7 o0l 35,897 88288 t2391) 821i| 410,608






