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The Yonkers (N. Y.) Electrie Railway.

The increase in the earning capacity of a street rail-
way caused by a change from horse to electric power is
often considerable, and sometimes changes an annual de-
ficit in the balancesheet to the showing of an annualsurplus
of earnings over expenses. An instance of how a line in the
hands of a receiver, and with operating expenses greater
than receipts, can be transformed by the adoption
of electric power into a profitable enterprise is shown in
the case of the Yonkers street railway. The road was
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purchased from the bondholders about four months ago
by a syndicate who believed in the economy of electric
compared with animal power for street car propulsion,
and at present electric motors are running on two of the
three divisions, and the entire line is being equipped as
rapidly as possible.

The electric franchise at Yonkers was secured in the
face of great opposition, owing partly to the telephone
interests and partly to that element existing in every
community in greater or less degree, which is always op-
posed to improvements of every kind ; but it is interest-
ing to note that the divisions equipped with electric
power are carrying from two to two and a half as many
passengers as when horses were used to draw the cars,
and that many of those who at first opposed the installa-
tion of overhead wires are now most anx:.ous to have the
electric line extended in the direction of their property.

On the portion of the route equipped with electric
apparatus the same rails are in use as when the line was
operated by horses. The construction consists of centre
bearing tram rails of about thirty-five pounds welght
spiked directly to the stringers and held to gauge by tie
rods placed at intervals. The return circuit is made
by bonding the rails, and also by the use of the Sabold
return system, previously described in these pages. This
consists in driving between the rails at intervals of sixty
feet a galvanized iron rod, seven feet long, and electrically
connecting these rods to the rail bonds on each side. Al-

I.—STREET SCENE—YONKERS ELECTRIC RAILWAY.

though there is a deep layer of broken stone under a con-
siderable portion of the track, this method of return
seems to give good satisfaction, and no trouble has been
experienced with the telephone service, although the lat-
ter also uses a grounded return.

The overhead construction was mstalled by J. G.
White & Co., and the trolley wire is supported by tubu-
lar span wire poles for a considerable distance within
the city. In the outskirts octagonal wooden poles, neatly
painted, are employed.

The station is located, with the offices of the com-
pany, near the railway station of the New York Central
Railroad Co., from which the street railway tracks extend
in several directions, and which is about the central point
of the street railway system.

The boiler equipment consists of three eighty horse
power boilers of the Stirling water tube type, so arranged
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that the coal is delivered directly in front of the furnace
doors. The feed water heater was supplied by the Na-
tional Pipe Bending Co. of New Haven. A Worthington

pump is also located in the station, but as the pressure
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one engine is used at one time,and the engines with gen-
erators are run on alternate days. It is the intention of
the company to always have one engine, generator and
boiler in excess of the number actually required to oper-

FIG. 2.—EICKEMEYER MOTOR TRUCK—YONKERS ELECTRIC RAILWAY.

from the city main is about 125 lbs,, no feed water pump
or injector is usually required.

The engines employed are two in number, of 125 H.
p. each, single acting, non-condensing, and were supplied
by the Ball & Wood Co., of New York. The cylinder
dimensions of each are 15X 16 ins. The engines give
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ate the plant in case of an accident to any part of the
power apparatus. The present arrangement of the
engine room is shown in Fig. 3. The generators are of

the Edison make, 100 K. W. capacity each, and were com-
pound wound. The belts were supplied by the Jewell
Belting Co., of Hartford, Conn.
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FIG. 3.—INTERIOR OF POWER STATION—YONKERS ELECTRIC RAILWAY.

very good satisfaction and maintain a practically con- |

stant speed in spite of extreme variations in load. Dur-
ing a short circuit which occurred at one time on the
line and caused the generator belt to be thrown off while
one engine was running, the latter did not increase its
speed perceptibiy with entire removal of load. Only

The electric cars, of which there are at present six
in operation, and two being equipped, are extremely neat
and tasteful, and were supplied by the John Stephenson
Co., Ltd., of New York. The registers were made by the
Standard Index & Register Co.,of New York, and Smith
headlights are used. The motor equipment immediately
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attracts attention, and is of the Eickemeyer-Field type,
already described in these columns in connection with the
plant of the Toledo Consolidated Street Railway in our
April issue. The single gearless motor used for driving
the car is placed midway between the car axles, and is
flexibly supported on them by a frame of special design,
so that while the motor is rigid in the direction of travel
its entire weight, with that of the frame, is cushioned on
springs vertically. As shown in Fig. 1, which gives a
street scene in Yonkers, and in Fig. 2, which shows the
arrangement of the motor on the truck, the armature of
the motor drives the car axles by means of connecting
rods, jointed and provided with swivel boxes at their
extremities, to provide for any slight vertical motion of
the motor owing to its flexible support.

Although the entire weight of the motor truck with
twenty horse power motor for a sixteen foot car is about
9,000 1bs., the manufacturers claim that, owing to the fact
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crossing in the face of danger. When used in connection
with gate, A, it is arranged that a bell in the gateman's
cab, BB, rings, giving notice of the approaching train in
time for the gateman to close the gates before the cross-
ing is reached. In case the gateman fails to close the
gates, a signal instrument, C, placed at a suitable distance
from the crossing, and which stands at danger when the
gates are open, stops the train before it arrives at the
crossing.

The operation of the signal will be readily under-
stood by an inspection of the accompanying engraving.
The principal, or track, instrument is shown at D and
consists of a wooden lever properly balanced and so placed
that it will be depressed by the wheels of a passing train,
its outer end at the same time forcing upward a piston
which moves in a closed chamber, and communicates mo-
tion to a lever of the circuit closing apparatus. The
piston operates in an air chamber having two apartments
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STREET AND STEAM RAILWAY CROSSING PROTECTED BY THE HALL AUTOMATIC DANGER SIGNAL.

that its entire weight is cushioned, the pounding on the
track is much less than with a lighter equipment, where
part, or all, of the weight of the motor is supported
directly by the car axle. This enables them, they claim,
to operate on a much lighter rail, if necessary, than with
other equipments, and upon a roadbed which, like that of
the Yonkers electric railway, was originally built for horse
traction.

Another important feature of the equipment is that
car wheels of small radius can be used, owing to the posi-
tion of the motor between the axles and the small amount
of vertical space required. The car wheels at Yonkers
are but twenty-six inches in diameter, making it very easy
for passengers to'enter or leave the car.

———— O ——
Electric Crossing Signals.
The Hall Signal Co., of New York, have devised a

type of highway crossing signal which is especially adapted
for use on cable and electric lines where there is a possi-

bility of the power failing while a car is crossing a steam |

track. The automatic signal may be used alone or in |

connection with safety gates operated by a gate tender.
Ordinarily, an audible signal is all that is necessary,
and this usually consists of a signal stand with a bell suita-

bly housed, which is caused to ring by an approaching |

train, thus warning the car driver in time to prevent

connected by a port and so arranged that the confined air
constitutes a cushion which prevents the piston rod from
being thrown forcibly against the top cap, and also re-
tards its fall and prevents injurious shocks. The track
lever is confined between two rubber springs which are so
compressed that any weight less than that imposed by
the car wheels fails to operate the piston. The circuit
being normally open, the operation of the lever conducts
the current by means of a wire to the bell, which starts it
ringing, and at the same time locks the instrument so that
the bell continues to ring until the train shall have
reached a second instrument on the other side of the
crossing, which breaks the contact and silences the bell.
The battery and interlocking instrument are usually
located at the crossing. By a simple arrangement of inter-
locking and track instruments, the bell may be made to
ring by the approach of a train from either direction on a
single track.

These safety appliances have been in successful oper-
ation on a number of lines and seem to present an effect-
ual way of reducing a serious danger element.

®
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Tue Baldwin Locomotive Works are at work for the
North and West Side Chicago street railway companies on
a number of steam motors similar to the one imported
from Belgium,and which has been recently running on
their lines. The motor cars when finished will draw one
trailer each and will operate on the feeder lines.
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Chicago City Company’s New Loop.
The new downtown loop of the Chicago City Rail-
way Co. has been completed and cars have been operated
over it during the last three weeks of June. The fact
that the company needed a second loop in the centre of |
B || L the city has been re-

peatedly stated in these
< — columns; but the City
Council while ready and
anxious’to criticise the
I company for failing to
increase their facilities,
still persisted in refus-
ing a new loop. The
£ | old loop was badly
y overcrowded, as cars
from both the State
Street and Wabash Ave-
nue systems traveled
over it. The public
demand finally became
so persistent that the
council yielded and
made such a grant that
the company now have
a loop for each of their
two systems.

Work was started
in the early part of May,
and while the company
were anxious to com-

s plete the undertaking
| Monroe

— by the middle of June
L

this was feared to be
FIG. | —MAP_SHOWING OLD ANp .mpossible. Thanks to
NEW LOOP.

Superintendent Bowen’s
energetic efforts, the
work was finished on the eleventh and cars were running
over it the following day. It was a matter of no little
public interest, as the Democratic Convention, June 21,
Derby Day, June 25, and July 4, promised to make great
calls on the resources of the company.

Fig. 1 is a map of that section of the business centre
in which the loops of the Chicago City Railway Co. are

St. |

R'andolph St.

Washington St.

State
——Wabash

Michigan

. Madison St. J
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For five or six days prior to the completion of the
new loop it was found necessary to stop all north bound
cable trains ut Madison Street in order that work might
be prosecuted at the curves without interruption. It was
therefore necessary to provide complete switching facili-
tieson Wabash Avenue and State Street. It was by no

| means an easy problem to solve, as the use of a sufficient

number of horses to do the work was out of the question
as they would have blockaded the street. It was deter-

INSIDE BLOCK
OUTSIDE BLOCK

FIG. 3.—CABLE YOKE

mined to make use of the grip cars to switch the trailers,
connecting the two with a long rope. A pair of stout
horses were able to do such work as was not performed in
the manner indicated. This plan, though adopted with
some fear, as there was danger of tripping people, if care
was not exercised, worked admirably.

For the most part work was prosecuted day and
night. Fig. 2 shows the curves at the corner of Wabash
Avenue and Madison Street looking north on the former
thoroughfare. The photograph was taken on the day

FIG. 2.—CHICAGO CITY COMPANY'S NEW LOOP, CORNER OF WABASH AVENUE AND MADISON STREET.

located. The cars on the State Street line running north,
loop on Madison Street, Wabash Avenue, Lake Street and
back on State. The new loop, which is traversed by all
cars running north on Wabash Avenue, commences at
Madison Street, turns east and is completed on Michigan
Avenue, Randolph Street and Wabash Avenue. Its
length is 3,750 ft.

before the loop went into use, and it is noticeable that
a considerable amount of work remained to be done at
that time. It, perhaps, should be stated that work at the
curves progressed as rapidly as at any point along the
line. The material came to the spot all ready to go
together and it merely was necessary to fit it into posi-
tion.
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Thie construction work on the loop embodied a num-
ber of special features, and the curves were entirely new
in design. The design of the yokes (Figs. 3 and 4), the |
adjustment of the rail and tlie slot and the pulley are all
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FIG. 4 —CURVE PULLEY AND YOKE,

new. The pulley is especially worthy of note on account of
the departure from ordinary construction. [t was design-
ed by Mr. Elmer A. Hovey of the company and patented
by him. Several months ago a test of the pulley was made
on the curve at the corner of Fifty-fifth Street and Cot-
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FIG. 5.—DETAIL OF CURVE PULLEY.

tage Grove Avenue. It has been in operation ever since
and has given such satisfaction that it was decided to use
it in the new loop curves. Itis a pulley with dished or
beveled spokes and carrying a hub high enough to permit
the bearing to come just in the centre of the box (Fig. 3).
By its use friction is materially lessened, it is claimed. A

| hand hole (Fig. 6).

readily taken out between the rail and the slot. The
yokes are set four feet apart, and two angle irons from
yoke to yoke are so fitted as to carry a hanger. The box
is so held by the latter that it can be readily removed
and another substituted. Just a little below the line of
the cable is a cast iron guard upon which the cable rests
if it becomes slack. It falls back into position again when
it is tightened. Over each pulley is a cover reaching from
yoke to yoke and resting on them, having in its centre a
By means of passages or oil ways
through the hub the box below can be oiled without
stopping the pulley. The box is babbited, and the shalft,

el
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FIG. 6.—CURVE PULLEY COVER AND HAND HOLE.

which is two and three-quarters inches in diameter, cold
rolled steel, rests on a step brass bearing. The pulley is
provided with a chilled grooved ring which can be easily
removed and another substituted. No wear, therefore,
comes on the main body of the pulley. This feature of
interchangeable rings for cable pulleys has been em-
ployed by the company since 1887. In the new loop 127
pulleys of the type here described have been used.

St. Louis & Suburban Railway’s Plant.

The career of this company has been one of the most
interesting of any in this country. In the year 1885
what was then the St. Louis Cable & Western Railway
began the operation of the first cable road in St. Louis.
The best streets for traffic being occupied by the horse
railways, the company had to take what was at hand.
The route selected did not affect the patronage, however,
and the cars were crowded all the time. There were
defects in the system, as in all others of the earlier cable
roads, and one of them, the most antagonistic to the em-
ployment of the cable, was an unusual number of curves.

| Then a novel method of construction was employed, the

yokes being joined to sheet iron, shaped like the conduit,

' and then laid in sections of about thirty feet each. The

pulley thirty inches in diameter can be used and be |

first girder rail ever used in St. Louis was laid on this
road. The yokes were of the old railroad rails correctly
shaped. The power equipment was very soon found to
be insufficient, and the two 375 H. P. engines were replaced
by two of 750 H. P. each. The latest cable winding ma-
chinery was employed in the second plant. This has
since been sold to the original builders.

In after years electricity came to the front, and was
adopted by the Lindell Railway, the cable road’s greatest
competitor. Travel gradually declined, and this led
finally to the adoption of electricity, and the abandon-
ment of the cable and steam divisions. In the meantime
the old St. Louis Cable & Western was christened the St.
Louis & Suburban. The power station, car shed and
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main offices of the company are located at De Hodia-
mont, and are partly in the city and partly in St. Louis
County.

The power station is a substantially built brick struct-
ure, running east and west, and measures 199 X 131 ft.

ENGINE AND DYNAMO ROOM.

The engine and generator room (shown below) meas- |

ures 153 X 131 ft. It is well lighted, having an unusually
large number of lantern windows. The engine equipment
consists of three 750 H. p. Hamilton-Corliss engines. Two
of these were used in the old cable station, and are always
run together in the electric station. The cylinder dimen-
sions of the three engines are 30 X 72 ins.,And the stroke
seventy-two inches. Each engine is equipped with an
automatic oiling device. There are two fly band wheels,
one belonging to the two (old cable) engines, and the
other to the third. The former has a 72 in. face and
the latter 6o.
each makes 64 revolutions per minute. The engines be-
ing slow speed, clutches of the Hill make and shafting are

The weight of each wheel is 40 tons, and |

Water is supplied by two No. 10 Hooker pumps. There
are two Rohan feed water heaters of 1,200 H. P. capac-
ity, 16 ft. in length, and 54 ins. diameter each. The
water is heated to 210 degs. Fah. There are two large
cisterns in the boiler room capable of supplying water for
a fourteen hours’ run.

The coaling facilities are excellent, a railroad switch
running into the boiler room, and requiring that the coal
be handled twice only. The ashes are removed by means
of an overhead traveling bucket with trap door bottom.
The steam piping from the boiler room to the engine and
dynamo room is partly overhead and partly underground.
Each of the four batteries of boilers has an iron smoke-
stack, ninety feet high and fifty inches in diameter. A
fifteen ton overhead crane traverses the engine room, thus
enabling the easy transfer or uplifting of heavy pieces of
machinery.

TRACK CONSTRUCTION.

The company now has in operation 28.22 miles of
track. Of this amount a little over eight miles is laid with

INTERIOR OF POWER STATION—ST. LOUIS & SUBURBAN STREET RAILWAY CO.

used. The shafting is g ins. in diameter, makes 189 revo-
lutions per minute and is equipped with self oilers. The
main belts are 72 ins. and 58 ins. wide. Of the pulley
belts, two are 34 ins. and ten 16 ins. wide. The belts were
made by the Shultz Belting Co., of St. Louis.

The generator equipment consists of twelve compound
wound machines of the Thomson-Houston type. Of these
ten make 750 revolutions per minute, and two 450. Eight
are 75,000 K. W., two 80,000, and two 270,000. The two
latter are new machines of the multipolar type, and are
of 360 H. p. capacity each. The voltage maintained is
540. On the two large machines is the new device of the
Thomson-Houston company for cooling the armatures.

The switchboard is very handsome, being built of
antique oak. The switches, rheostats, resistance coils, etc.,
are all of the Thomson-Houston make. The lightning
arresters are at the rear of the board, and are sixteen in
number. The entire road is divided into five sections on
the board. There are twenty feeders, nineteen of which
run east from the power house. All the wiring in the
room is placed in a conduit.

BOILER ROOM.

The boiler room measures 131X 46 ft. The equip-
ment consists of four batteries of two boilers each, and
each battery is of 375 H. P. capacity. Each boiler is 20 ft.
long, has a diameter of 7o ins., and has 25 flues each of
6 ins. diameter. The boilers were made by Rohan
Bros. of St. Louis. A pressure of 120 lbs. is maintained.

a special rolled Wharton girder rail, 70 lbs. to the yard,
laid in 4 in. steel chairs spiked to sawed white oak ties
5% 7ins. X 7 ft. The curve rails are of the Wharton girder
type, 86 lbs. to the yard, and are placed on oak ties meas-
uring 6X8ins.x7 ft. From 6th and Locust Streets, the
eastern or downtown terminus to Van Deventer Avenue,
the old cable roadbed is utilized. The concrete forming
the conduit was allowed to remain and serves as ballast.
The yokes were also retained, and being too far apart for
heavy electric railroading, channels were cut between
them, and in each a tie was inserted. The rails are fast-
ened to the ties only by means of Wharton high rolled
steel chairs, and simply rest on the spokes. The joints
are imperceptible on account of their evenness. The
Forest Park line, connecting with the main line, and run-
ning across Union Avenue to the park, is laid with the
same rail and chair. The ties are here placed 24 ins. be-
tween centres. From Van Deventer Avenue westward to
Florrissant the company uses their private way, acquired
in the days of the narrow gauge steam road. Here a 40
Ib. T rail is laid, placed on 6 X 8in. X 8 ft. rough hewn oak
ties, and spaced 24 ins. between centres. From Van Dev-
enter Avenue to Wells the road is double track, and from
Wells to Florrissant, a distance of ten and a quarter miles,
single track. A large amount of the double track portion
is stone ballasted. The grades on that line are not heavy,
none exceeding 7 per cent. On the T rail portion the
radii of the curves vary from 4o0 ft. to 2,607 ft.,and onthe
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girder rail portion from jo ft. to 8o ft. The difficulty in
getting around the 3o ft. curves presented to the cable
cars may be imagined. The strain was sometimes so
great on the grip that stoppage in the middle of the curve
was consequent.

OVERHEAD CONSTRUCTION.

The overhead construction is a fine piece of work.
That portion of the road now extending from Sixth and
Locust Streets to Van Deventer Avenue is equipped with
300 iron poles measuring 3o ft. in length, and of
three sections whose diameters are 6 ins, 5 ins. and

4 ins. There are twenty Phenix pattern corner
poles. On the Union Avenue line arc used forty-
five centre poles of the Phanix pattern. From Van-

Deventer Avenue to Florrissant, 940 ft. and 410 ft., white
cedar poles are used. All the iron poles were sunk
in concrete placed in holes six feet deep. The trolley
wire in use is No. o, guaranteed 97 per cent. pure. The
span wire is No. 4 galvanized steel, the supplementary
wire No. 4 soft drawn copper and the feed wire No. oo,
three braid, hard drawn copper wire. The span wire for
the guard wires is No. 8 annealed steel, and the guard
wires themselves are No. 9 of the same material. The
guard wiring only extends from Sixth and Locust Streets
to Van Deventer Avenue.

The track wiring extends along the wagon tread of
the rails, in the girder rail construction,and is connected
to every joint. At every 125 ft.it is connected with the

. L.—*HURRY UP’* TOWER WAGON.

old cable yokes, which in turn connect with the sheet iron
which formed the old conduit. In-the T rail construction
from Van Deventer Avenue to Wells, each rail has a No.
4 copper wire, connected at each joint with bond wires.
The two supplementary wires are laid thirty inches helow
the track and joined every quarter mile. From Wells to
Carsonville there is one supplementary wire, and from
Carsonville to Florrissant, none. There are two lightning
arresters along the line, grounded to old car wheels and
the supplementary wires. That portion of the road west
of the power station is provided with automatic circuit
breakers, so that any trouble arising in that direction will
not interfere with the city portion of the system.

ROLLING STuCK.

The car equipment consisted, before the company’s
car shed was burned, of sixty motor, sixty trail and thirty
twenty-eight foot cars. The motor and trail cars have
sixteen foot bodies, and are twenty-four feet over all,
Each motor car is equipped with two Thomson-Houston
fifteen horse power S. R. G. motors. An equipment of
twenty-eight foot cars has been ordered, each of which
will be propelled by two twenty-five horse power motors
of the above type. The twenty-eight foot cars first men-
tioned are remodeled double deckers that were used on
the old cable road. The upper story has been taken off.

The company’s extensive car shed, burnt during the
past month, an illustration of which appears in another
part of this issue, was 500 X 150 ft., and capable of ac-
commodating 150 sixteen foot cars. S. L.

o

MRr. CrumMpr of Columbus, Ind., will build a three-
quarter mile extension to his road this summer, and will
convert three miles of mule line to electric. He will
probably require four or five electric cars.

THE STREET RAILWAY JOURNAL.

“Huarry Up”” Tower Wagon.

Tower wagons have proved themselves such a nec-
essary portion of the equipment of every electric street
railway that a new type is particulaniy interesting. In
the accompanying engravings IFig. 1 shows a “ hurry up”

FIG. 2.—“HURRY UP" TOWER WAGON.

wagon, built by G. S. Blakeslee of Chicago, folded up as
it usually stands at the barn ready for instant use. It will
be readily seen that the wagon js so compact that there
is nothing to prevent the team starting at a moment’s
notice, and at a full run. When the break in the wire is
reached it is but the work of a few moments to elevate
the tower and stretch the ladder, which can be easily done
by two men.

Fig. 2 shows the top raised and everything ready for
work. As will be seen, the bridge is formed over the
track so that there need be no interruption of the traffic,
since the cars can pass directly under the platform where
the man is at work. In this position the wagon is espec-
ially valuable in case of fire, since the operators can take

FIG. 3 —"*HURRY UP" TOWER WAGON.

the hose belonging to the fire department, climb the
ladder and spread it across the platform thus removing it
from the way of the cars which can continue to operate.
Fig. 3, shows the arrangement when the wagon is on the
track.

&

TrE Capitol, North O Street & South Washington
Railway Co. of Washington, D. C., have requested permis-
sion to change their name to the Belt Line Railway Co.
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The Electrie Railway at Wilmington. N. C.

If electricity has shown itself a desirable agent for
the operation of street cars in our larger cities, it has also
certainly demonstrated its advantagesin the smaller cities
and towns of this country, and in many localities has
shown its ability to earn a living in towns of ro,000 in-
habitants orless.

One of the first of the small towns in the country to
install an electric railway system was Asheville, in North
Carolina, and the success of this line was widely felt
throughout the Southeastern states, and led to the direct
electric equipment of a number of other lines in the same
state. Of the five cities in North Carolina, which have as
high as 5,000 population, four have possessed electric rail-
ways for a considerable time, and on May 1 the latest line
was opened in Wilmington. the principal town of the
State, having a population of 23,000 inhabitants.

end, forming an engineer’s store room and the superin-

tendent’s office. This leaves ample room for tlie accom-
modation of five 15 X 16 in, high speed engines and their
generators. Should a sixth be required later, the wooden
partition can be removed, and the superintendent’s office
located on the second floor. :

Immediately adjoining the engine room are the
boiler room and coal bin. The former is of sufficient
size to accommodate three bhorizontal, return tubular
boilers, built by the Union Works of Erie, Pa., and the
lztter will hold a cargo of from 450 to 500 tons of coal.
Adjoining the engine and boiler rooms is the car shed
which has room for twelve cars, and a freight track for
the delivery of coal by rail.

The engine equipment consists of two 130 H. ., simple
condensing engines built by the Ball Engine Co. of Erie,
Pa., who were also the contractors for the supply of the
boilers and the rest of the engine equipment. The feed

For four years the Wilmington Street Railway Co. | water heater is of the Goubert pattern, and one David-

son, 300 H. p.,independent
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air pump and condenser
is used. The condenser
and heater are so con-
nected that they may be
used together or sepa-
rately, or the engines
may be run non-con-
densing. Much attention
was given in the design-
ing of this station to its
adaptability in future
growth. In all additions
of engines and boilers
the distance between
them is maintained at a
minimum. The steam
and exhaust pipes are of
such size that should the
entire engine room be

fully occupied no
changes would be re-
quired in the present
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pipe connections. The
water for condensing
purposes is obtained from
Cape Fear River. The
station electiical equip-
ment consists of two
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Edison, 100 k. w., rail-

PLAN AND EXTERIOR VIEW OF POWER STATION—WILMINGTON ELECTRIC RAILWAY COMPANY.

have had in operation in that city seven small horse cars
over about four miles of track ; and in December last this
line was purchased by a syndicate, several of whom had
been instrumental in the organization of the Asheville and
other North Carolina roads.

The track of the old horse car line had been laid
with a thirty-two pound T rail laid upon cross ties, four
feet apart. In rebuilding for electricity a mile of this
track which lay on a paved street was taken up, and in
its place there was substituted a forty-five pound Lewis &
Fowler rail placed on ties two feet six inches between
centres. Throughout the rest of the route the original
rail was used, but the track was resurfaced and the
number of cross ties was doubled. The contract for re-
constructing the roadbed and building the overhead lines
was let to J. G. White & Co., of New York. Situated as
Wilmington is, in the heart of a yellow pine region,
wooden poles were, of course, employed in the overhead
construction.

The power station, shown on this page, was
erected with the view of having a substantial, neat and
conveniently arranged .building at the least possible cost.
The main building is of brick, and the whole of the lower
floor, 68 X 45 ft. is reserved for the engines and genera-
tors. At present a temporary partition is run across one

|

| ments amounting to $zo0.

way generators directly
connected to the engines
by Jewell belts.

The subject of venti-
lation, an important
consideration in a South-
ern climate, was carefully considered and provided
for. Located at the junction of two streets and facing
the river, the corner fronting on the streets was reserved for
the engine room, so that the windows would catch all the
air possible. The engine room floor is five feet above the
ground line, and the air openings are ample. An air shaft
9 X 16 ft. is carried through the second story and roof to
acupola, with the result that there is always a strong
upper draft. This air shaft is also arranged so that it will
ventilate the company’s offices. The architect of the
station was C. S. Luce of New York, and the contract
price for the building complete, exclusive of engine, gen-
erator and the boiler foundations, was $10,000,with extras
such as changes, office fittings and other minor improve-
The foundations for the
engines and boilers consist of thirty feet spiles capped
with 12 X 12 in. timber and planked with four inch
board, on which is a layer three feet five inches thick
of concrete. The cost of these foundations and of the
dynamo foundations, was about $1,400, making the total
cost of the power station, exclusive of machinery, in the
neighborhood of $11,600.

The electric car equipment consists ot six eight seat
open cars and two sixteen foot closed cars, built by the
Lewis & Fowler Manufacturing Co., of Brooklyn, and
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equipped with two horse power,S. R. G, Thomson-Houston
motors. Four of the eleven horse cars purchased with the

road are being overhauled and repainted for use as trailers.
In addition to the equipment already described, the
company under their exclusive franchises have constructed

FIG. I.—EICKEMEYER - FIELD BOGIE TRUCK FOR

along the water front a dummy line, which when com-
pleted will connect all the railways entering Wilmington
with the wharves, warehouses and principal mills of the
city. This line will be operated by the Baldwin compound

steam motor recently described in these pages. The officers-

of the Wilmington Street Railway Co. are C. A. Lieb,
president; J. H. Barnard, vice-president and general man-
ager; B. F. O’Connor, secretary; J. G. White, treasurer.

Street Car Service at the Minncapolis
: Convention.

The visitors to Minneapolis during the recent Repub-
lican Convention, as well as the citizens of that city gen-
erally, were unani-
mous in their com-
mendation of the
excellent way in
which the street
railway company
took care of the
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|EicI(cmc‘\'cr:l*‘icl(l Bogie Truck for Long Cars.

The latest type of Eickemeyer-Field electric motor
bogie truck for long cars having a wleel base of four feet

I eight inches, is shown in IYig. r. The motor and its arrange-

ment are the same as with a
single truck car, and consist
essentially of a gearless ma-
chine mounted in a frame of
special design and arranged
to drive both axles by means
of parallel rods.

The motoris of the iron
clad type ; the steel castings,
which entirely surround the
field coil, protect them from
accidental injury and also
act as a part of the magnetic
circuit. The field coils are
not mounted on pole pieces,
but surround the armature,
making the length of the
magnetic circuit as short as
possible and utilizing all the
lines of magnetic force. The
field is commutated for speed
regulation,and when the coils
are in parallel has a resist-
ance of less than half an
ohm. The armature has a
resistance of three-quarters of an ohm, and is built up of
wrought iron discs and wound with coils of No. g B. & S.
wire, so arranged that the separate armature coils do not
cross each other, and any one can be removed. This
arrangement secures perfect electrical and mechanical
balance in all positions of the armature; each coil is of
the same resistance, and every convolution in the same
relative position with reference to its opposite convo-
lution.

The motor itself is mounted in the square cast
iron frame in such a manner as to allow of easy inspection
or repair, a removal of but four bolts allowing the motor
to be run from under the car body. The thirty horse
power motor, such as is used on the truck shown, has

LONG CARS.

immense crowds
during convention
week. At the ter-
mination of the
sessions in the
large hall the num-
ber of persons who
required transpor-
tation immediate-
ly was of course
tremendous; but it
was a noticeable
fact that the ser-
vice was ample for

LB
i

the occasions, and
would-be passen-
gers were kept
waiting for ac- -
commodation for
only a very short
time. The average
number carried
during the days of
the sessions by the
cars was 100,000,
and the maximum number in one day was 175,000. Another
interesting fact is that though the number of passengers
carried was very large, and the streets were crowded with
thousands of foot passengers and hundreds of carriages,
there was no accident of any kind.

FIG. 2—CAR ON WEST END STREET RAILWAY, BOSTON, EQUIPPED WITH EICKEMEYER - FIELD MOTORS.

a speed of 150 revolutions per minute, when a car
is running at twelve miles per hour. The frame support-
ing the motor is a single, nearly square casting, and is
entirely closed underneath, so that no mud or moisture
from the street can reach the electrical apparatus. It is
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spring supported and cushioned on the axles vertically
while rigd horizontally.

Connecting rods being used to transmit power from
the armature shaft to the wheels, the rod to one wheel is
jointed near the disc pin and provided with swivel boxes
at its extremities so that no matter what track irregulari-
ties are encountered there is no consequent binding of
parts or undue friction.

Owing to the location of the motor between the two
axles where ample space is available, the car wheels on
this truck are only twenty-four inches in diameter, and
the lowest part of the motor frame is four inches above
the ground, making the car easy of access for passengers. !
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New Electric Equipment at Cleveland.

The track construction on the line of the Woodland
Avenue & West Side Street Railway Co., which have
recently decided upon the adoption of electric power, will
be of the most substantial description. The company
have adopted for their roadbed a ¢8 Ib. girder rail rolled
by the Johnson Co., of Johnstown, Pa.

The dimensions of the rail will be 82 ins. high, 2 ins.
head, 3 ins. tram, 1 %% ins. height of head and 514 ins. base
of rail. This rail will be spiked directly to oak tiés, 5 X 8
ins., and placed 2 ft. between centres The ties at joints will
be 5 X 12 ins. The fishplate will be very wide and have a

NEW CAR FOR MILWAUKEE

Fig. 2 shows an Eickemeyer-Field thirty-three foot car in
operation on the West End Street Railway, Boston, Mass.
—————————atl ¢ @ C—

Car for the Milwaukee Street Railway Co.

The accompanying engraving shows one of the elec-
tric cars recently built by the Milwaukee Street Railway
Co. by the American Car Co. of St. Louis. As will be
seen from an inspection of the engraving, the car presents
a very neat appearance. There are seven windows on
each side, the name of the company is on the lower con-
cave, and the route on which the car will run is desig-
nated on a sign carried on the roof.

The length of the car body is eighteen feet seven
inches, and the interior is fitted up very handsomely and
tastefully. The car body is mounted on one of the latest
" type of trucks manufactured by the McGuire Manufac-
turing Co., of Chicago, and it will be equipped with two
Edison motors.

In a recent interview, Mr. Charles T. Yerkes, of Chi-
cago, said that the Love electric conduit on his lines has
been giving very good service in spite of the very wet
weather which Chicago has experienced during the Spring
months. Two cars are now running on the section of
road equipped with the conduit, and they are carrying
more passengers, and at a less cost, than was formerly
done with four horse cars.

THE streets of Chicago were filled by thousands of
visitors during the Democratic Convention in the latter
part of the month, and the facilities of the street railway
companies were taxed to the utmost. The latter gave a
splendid service, and handled the crowds in a most excel-
lent manner.

STREET RAILWAY COMPANY.

bearing above and below. It will lap on three ties and
have in all sixteen bolts which will be in two rows and
staggered.

A section of
the rail is shown in
this column, see
Fig. 1. About a mile
of track will be laid
with an 82 lb. rail on
chairs until all the
98 lb. rail necessary
for the road can be
secured. The mo-
tors, as already men-
tioned, will be of the
Westinghouse type,
two twenty-five
horse power motors
being provided for
each car. The car
bodies will be sup-
plied by the J. G.
Brill Co. The origi-
nal order was for fifty
cars, but the compa-
ny finding it impos-
sible to equip all
their lines this year |
reduced the number’
to forty. The bod- Fig. |.—SECTION OF RAIL—WOODLAWN
ies are 21 ft. long, AVENUE LINE, CLEVELAND.
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29 ft. over platforms,

and are mounted on Brill’s improved No. 13 trucks which
have elliptical springs at the extreme corners of the truck,
and a 7 ft. 6 in. wheel base. The cars are finished in solid
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polished mahogany throughout, with decorated veneer
ceilings, automatic spring roller curtains, spring seats up-
holstered with Wilton carpet, and solid bronze trimmings
both inside and outside. They will be lieated with six
Burton electric heaters placed under the seats in each car.

The arrangement of the seats was to secure facility
in the receipt and discharge of passengers, and, as will be
seen from the accompanying diagram, Fig. 2, the plan de-
cided upon differs materially from that of the ordinary car.
The platforms have steps at one side only, being at the
right hand rear corner platform and the left hand forward
corner, the other two corners being enclosed by the dash-
board which extends to the corner posts of the car. There

J
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FIG. 2.—PLAN OF CAR—WOODLAWN AVENUE LINE, CLEVELAND.

is one extremely large door at each end of the car at the
corner next to the step, the balance at each end of the car
being occupied by one large window. One end of each
seat is cut off about eighteen inches next to the door, thus
providing large passageways direct to the step and reduc-
ing the seating capacity of the car only two persons.

The engines. which will be employed at the power sta-
tion, will be of the upright, triple expansion type, of 500
H. P. capacity each, and will be supplied by the Globe Iron
Works Co., of Cleveland. They will be coupled direct to
Westinghouse generators. The boilers will also be sup--
plied by the Globe Iron Works Co. and will be of the
marine type.

— =y ¢ O CE————

The Sharpsburg (Pa.) Electric Railway.

One of the latest electric street railways in the city
of Pittsburgh is the branch and extension of the Citizens’
Traction railway. The Citizens’ Traction is one of the
oldest street railway corporations in Western Pennsylva-
nia, and its president is John G. Holmes, also president of
the American Street Railway Association.

Until 1888 the road was operated by horses. In the
latter part of that year, however, the management de-
cided to transform the main lines, running from the
“down-town” district of the city to the East End and
Lawrenceville, respectively, into cable lines. One of the
branch roads of the company, running from Lawrence-
ville to Sharpsburg, a distance of four miles, was, until |

FIG. 2,—BRIDGE ACROSS ALLEGHENY RIVER—SHARPSBURG ELECTRIC RAILWAY.

recently, operated by horses. It is this branch, which has
since been changed into an electric road, and which was
operated by thut method for the first time on December
8, last year. Small as this electric road is in comparison
with many others, since it only runs ten cars, there are
many points about it which make it extremely interesting.

Fig. 1 shows exterior of the power house of the elec-
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trical branch. In the boiler room is a battery of three

125 H. . tubular boilers operated by Murphy stokers. The

engine room is entered from the boiler room, and is very

handsome in appearance. The

! floor is of hard wood highly

polished and covered with var-

nish and shellac. Long strips

of India rubber matting are

laid upon the places where
there is the most walking.

There arc three generators

of eighty kilowatts capacity

each, belted directly to the en-

gines. The switchboard is of
statc and stands a little dis-

tance from the wall, this ar-
rangement affording easy ac-
cess to the wires which are
carried under the floor in a
conduit.

Adjoining the power house
is the car shed which forms part
of the building in which cars of
the cable lines are lioused. The
house is well lighted, spacious

FIG. .—EXTERIOR OF STATION—SHARPSBURG ELECTRIC RAILWAY

and is arranged so as to afford an easy inspection of the
cars before and after each round trip. It is one of the
rules of the company that no car shall leave the shed un-
til it has been submitted to an inspecticn so that there is
no doubt that everything, from the wheels to the trolley
pole, is in good working condition. This may seem some-
what exacting,
and may possibly
be considered by
some as superflu-
ous, but the man-
agers of the road
feel convinced,
from experience,
of the wisdom of
the course.

In the base-
ment of the car
shed the com-
pany have a com-
plete machine
shop fitted with
d'r IS p e sisels)
lathes and plan-
ers. All the ma-
chines in this
shop are operated
by Westinghouse
direct current electric motors (United States type). This
machine shop has been established by the company for
use of both the cable and electric divisions.

The line operated consists of nearly four miles double
track. The roadbed is laid with Johnson girder rails, rest-
ing on three feet of solid concrete bottom. Fig. 2 presents
aview of a bridge by which cars cross the Allegheny river,
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Improved Short Single Reduction Motor.

So much attention has been given by the technical
papers to the double reduction and gearless motors man-
ufactured by the Short Electric Railway Co. that the
merits of the single reduction motor manufactured by
the same company have been to a considerable extent
overlooked ; but, from the increasing demand for the sin-
gle reduction motor it may reasonably be inferred that
this machine is likely to outstrip its more popular rivals.

This motor did not spring clean cut from the in-
ventor’s brain, but, like most important inventions, it has
been improved by successive steps and along lines sug-
gested by the behavior of the different parts in actual
service. This fact is strikingly apparent when its graceful
lines are studied and the careful designing of each separ-
. ate part is noted. Hence our illustrations, Figs. r and 2,
are notof a new motor, but of one that has been in service
a considerable time and which has earned by economical
and efficient service a clear title to the claims made
for it.

Having had the opportunity of watching its perform-
ance in service and of studving the successive steps in its
manufacture at the company’s shops at Cleveland, we are

oy
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FIG. 1.—VIEW OF SHORT SINGLE REDUCTION MOTOR, IMPROVED TYPE.

able to present from original sketches this improved mo-
tor to the street railway public.
THE FIELD MAGNETS.

have the same general shape as those employed in the
other types of Short motors, but the cores and pole shoes
are cast in one solid piece of soft steel which is after-
wards annealed, and which has very high magnetic quali-
ties, the tests showing it capable of being forced up to
130,000 C.G.s. lines per square inch, or 20,200 per square
centime. The coils are wound directly upon the core, from
which they are carefully insulated by a composite insula-
tion nearly one-fourth of an inch thick consisting of layers
of shellacked paper, rubber cloth, mica and duck. The
wire is supported at the ends and securely held in place
by means of brass heads which are firmly secured to the
core.
THE ARMATURE CORE

is eighteen and a half inches in diaimeter and about four
inches wide, and is built up, as are all the ring armatures
of this company, by winding a ribbon of sheet iron
directly upon the hub, the turns of iron being insulated
from each other by a ribbon of tissue paper which serves
to prevent the formation of eddy currents in the core.
The hub is of bronze and has a long bearing upon the

shaft, as shown in the engraving, to which it is securely
fastened by means of a key and two set screws.

The bobbins are wound with flat wire about twice as
wide as it is thick, which renders them strong and stiff
mechanically, the shape of the wire not affecting its elec-
trical qualities. The bobbins are carefully insulated from
the core by composite insulation of the same description as
that used on the magnets, about one-eighth of an inch in
thickness. Fhis, when the shellac is dry, becomes a hard,
compact sheet, both mechanically and electrically strong,
and not liable to be affected by moisture. The armature is
composed of forty-eight bobbins wound with a continuous
wire, but each is divided into three sections, and each
section is connected by means of soldered copper strap
and a flexible, composed of fine German silver wires, with
a commutator bar, there being three times as many bars
as bobbins. The bobbins being thus subdivided there is,
comparatively, a small number of turns of wire between
the consecutive commutator segmenis, which obviates in
a great measure the spark, due to self induction. The bob-
bins, being raised above the core, provide for ample venti-
lation of the whole motor, as the projections of the bobbins
serving as paddles to draw thé air on one side down into
the frame, and expel it on the other. For this reason the

armature will stand a

higher current density

than if the matter of
ventilation was neglect-
ed. The method of
armature winding fol-
lowed in the Short type
of motors makes it pos-
sible, should any one of
the forty-eight bobbins
happen to burn out, to
rewind it without dis-
turbing the others or
removing the armature
from the shaft.

The object of employ-

ing German silver wire

. for the connections, or
flexibles, as they are call-
ed. between the bobbins
and commutator bars is
because it is mechanical-
ly stronger and less lia-
ble to crystallize from
the jarring of the truck
than copper wire. Itis
not so good a conductor
as copper, but this defi-
cit is made up by using

a larger flexible. The
flexibles are insulated by rubber tape which is laid on
very thickly by hand, thus insuring perfect insulation, and
are led from the armature to the commutator bars over a
wooden sleeve which covers all intervening metal parts.
A layer of rubber cloth is first placed upon the sleeve,and
the flexibles being in position they are interwoven with
strips of tape, so as to hold them firmly in position and pre-
vent any possible motion which might tend to rub through
the insulation. A covering of twine is then wound over
them, and finally a covering of heavy duck with shellac. -

THE COMMUTATOR

is nine inches in diameter, and is composed of 144 bars.
The bars are stamped out of hard drawn copper plates hav-
ing the proper bevel. This material is considered by the
manufacturers best both electrically and mechanically,
because it is a better conductor, stands the wear of the
brushes, does not eat away so rapidly from the sparking,
and when in place there are no burs to cut through the
mica insulator. The construction of the commutator is
such that there is complete protection from injuries due to
flashing, the continuous metal parts which hold it together
being separated from the bars either by mica or a very
long air space. On the outside a mica ring insulates the
bars from the commutator head and projects a quarter of
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an inch beyond the ends of the bars, leaving the liead out
of the way of any flash that mnight occur at the brushes.
On the outside the commutator body is entirely covered
by the shaft wires and the insulation protccting them.
The commutator body and head are of cast iron, and
the head is secured by means of bolts which provide for
its being held firmly in position. Mica is employed as an
insulating material in the manufacture of the commuta-
tor, and this is prepared by carefully splitting the sheets
into the ultimate leaves which are again laid with shellac
so as to prevent the possibility of a metallic vein in the
mica from completing a circuit between the bars. The

flexibles being connected with the commutator bars the
armature is placed in a lathe and the commutator trued
It is

up to the centres on which the shaft was turned.
then mounted on ways and bal-

which are forced into the castings by hydraulic pressure.
The journal castings are provided with a chamber which
constitutes an oil guard, a ridge being turned on the shaft
within this chamber so that the centrifugal force throws
off the oil and prevents the waste from working into the
casing and reaching the commutator.

The armature is kept in a central position by two
hardened steel collars which take the thrust either way,
and which are held in position by means of drop forged
thrust nuts securely locked by a split pin and all in con-
venient position for centering when the motor is placed
upon the car.

THE FRAME OR CASING
is of cast iron, and is practically waterproof and also
proof against mechanical injury by any obstruction on the
track. The bulk of the metal is

anced, after which and inspection,
it is ready for testing.
THE BRUSH HOLDERS

are of a novel type and so con-
structed as to hold the ordinary
carbon brush with an even, light
pressure square upon the cofmmu-
tator. To secure this two
clock springs are employed,

FIG 2.—PARTS OF THE SHORT SINGLE

which are coiled in circular boxes, one on each side
of the brush- holder, their free ends connecting with
a clip which bears upon the centre of the brushes,
thus allowing them to follow quickly and freely any ir-
regularity in the commutator, and the pressure being
light the tendency to heating and squealing is generally
decreased. .
THE ELECTRICAL CONNECTIONS,

which are of heavy, insulated Clark cable enclosed in gar-
den hose, are brought in at two places. Those for the
armature are led through a fibre block just above the
commutator, and thence through the wooden bars which
support the brush holders to the brushes, being entirely
protected from mechanical or electrical injury. The field
connections are brought to two terminal binding posts
at the end of the motor next to the hinges from whence
the current is distributed in due proportion among the
magnets.
THE JOURNAL BEARINGS

are inserted in light iron castings which rest, one in a
chamber bored out of the frame at the pinion end of the
shaft, and the other in the overhanging arm of the frame
at the commutator end. Brass bushings are provided,

in the magnetic circuit, and
only sufficient to give it strength
is put into the casing proper.
The frame provides for
two axle bearings six
inches in length, and is
hinged as shown in the
illustrations, being divid-
ed nearly in half so that
it can be readily opened
for the inspection or
removal of the arma-
ture by taking out two
bolts and two «cap
screws.
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REDUCTION MOTOR—IMPROVED TYPE.

THE GREASE CUPS

are of the ordinary compression type, but are extra large
and require to be filled only at long intervals.

THE GEARING
teeth are of the epicycloidal type, having great strength,
the pinion being cut from the best hammered steel, and
the split or axle gears being cut from steel castings care-
fully selected.

SPECIAL CLAIMS

for this motor are: Thorough mechanical protection of all
parts by the casing; a thorough ventilation without the
necessity of openings in the casing; a sparkless running
of the commutator; ease of rewinding the armature;
accessibility of all parts when the case is swung open on
its hinge; quiet running and high average efficiency.

*

> a—

THe Trenton Passenger Railway Co. recently started
the first part of their road in operation with electricity.
The work is in charge of the Field Engineering Co. The
first equipment will consist of twenty cars, which will be
rapidly increased to a total of about fifty or sixty cars.
Col. Lewis Perrine, Jr., is president of the road.
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Car House Burned at St. Louis.

On Monday, June 13, about g:20 P. M., fire broke out
in the extensive car shed of the St. Louis & Suburban
Railway at De Hodiamont, just within the city limits of
St. Louis. By the time the first of the fire engines
had arrived the flames uncontrollable
headway, and the
efforts of the fire-
men were confined
to saving the power }
house, which ad- |
joins the car shed
on the north, and
which can be seen
on the right in the
engraving. The de-
stroyed building
was 5oo ft. long and
150 ft. wide. In the
western portion 40
X 5o ft. was occu-
pied as a paint shop,
and here some val-
uable iron and wood
working machinery
was lost as well as
the tools and effects

had gained

belonging to the
workmen. A short
time after the fire

broke out the stock of oil in the paint shop exploded, and
carried the flames eastward. Adjoining the shop was the
emergency fire pump, which, however, was of no use.

In the car shed proper were thirty-two motor cars
valued at $180,000, and trailers and eight wheel cars
valued at $30,000, or a total loss on cars alone of $160,000.
The loss on the shops in the rear of the building and on
the building itself was §60,000, making the total loss
8220,000. The origin of the fire, is unknown, but is attrib-

uted to spontaneous combustion among greasy rags in |

the paint shop.
The power house not being damaged, the company
are in shape to do business, there having been fifty cars

F:;ﬂm‘»w»ww‘- T e e S

Shafting for Power Transmission.

The electric station of the Municipal Light & Power
Co. of St. Louis, said to be the largest electric station in
the world, is especially interesting to the street railway
manager on account of the extensive system of power
transmission by shafting used. The station supplies cur-

SHAFTING—MUNICIPAL LIGHT & POWER CO.’S STATION, ST. LOUIS, MO.

rent to nearly 3,000 arc and 10,000 incandescent lamps,
and this latter number will be increased to 50,000 as soon
as possible.

The second floor of the building, of which a view is
given herewith, is equipped with 4o0 ft. of six inch, ham-
mered iron shafting, ground and polished, divided into
eight sections of fifty feet each,and set up in four parallel
lines on floor stands which are bolted to double I
beams below. The bearings of the shafting are self-
aligning and adjusting, and vary in length from eighteen
to thirty-two inches. Each shaft is driven by a forty-
eight inch, double leather belt, running over a steel rim
pulley fifty-six inches in diameter, fifty-two inch face.

—— . ;
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RUINS OF CAR HOUSE—ST. LOUIS

on the road at the time of the fire and ten having been
rescued.

The company will rebuild immediately a shed exactly
similar to the one destroyed, and a new paint shop sepa-
rated from the shed and situated between it and the
power house. An equipment of thirty twenty-eight foot
cars has already been ordered from a St. Louis builder,
each of which is to be propelled by two twenty-five horse
power Thomson-Houston S. R. G. motors.

on ALy

& SUBURBAN STREET RAILWAY CO.

On each shaft is placed seven double crown friction
clutch pulleys, fifty-two inches in diameter, with twenty-
two-inch face, from which lead fourteen ten inch belts to
the floor above to drive the dynamos. The clutch mech-
anism is operated from the dynamo floor by a simple
lever device. Each engine belt has a patent steel rim
tightener pulley, thirty-six inches in diameter, with a fifty-
two inch face, which is operated from the shafting floor
to tighten or loosen the belt. All the castings are excep-
| tionally smooth and well made, and the boxes are lined
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with babbit metal, reamed and Dbored, with deep oil
grooves. The oil is fed to each bearing by a system of

pipes, and carried thence by drain pipes to the oil filter in
the basement, from which it is pumped to the fourth
All the transmitting machinery
up in place by

story to be used again.
on this floor was made and set
the Falls Rivet & Machine Co. of
Cuyahoga Falls, O, and it is an in-
teresting fact that, while only one
man is required to care for it dur-
ing operating hours, no time has
been lost from any mechanical de-
fect of the shafting or pulleys
since the plant was started.
el —

A Combination Car.

A new type of combination
car has recently been added to the
rolling stock of the Newton Street Railway Co., of New-
ton, Mass., from the works of the Combination Car Co.,
of Waltham, Mass. Over all the car measures thirty-
three feet, the length of the car body is twenty-five feet,

FiG. |

INTERIOR OF COMBINATION CAR—NEWTON STREET RAILWAY.

its extreme outside width eight feet ten inches and inside
width six feet ten inches.

There are nine large windows on each side, and it is
in the arrangement of the windows that the Combination
Car Co.’s patents apply. The
bottom of the sash is about the
height of the arm to a car seat.
The window frame is made in
two horizontal sections and
drops by a double slide into
the side of the car, making it
practically an open car. Slat
curtains are also provided,
which shut out sun or rain,
without at the same time ex-
cluding the air. These curtains
roll into spaces over the win-
dow frame, which are covered
by a narrow panel so hinged
that the curtain is easily ac-
cessible if there should be any
trouble with it. The windows
are also provided with spring
guards to prevent rattling.
The change from open to closed
cars can be made rapidly.

The seats are arranged on
each side of the centre aisle,
and a seating capacity for
thirty-two persons is provided. The car itself is hand-
somely painted in white and maroon with gilt lines. The
sides and ceiling of the interior are beautifully and care-
fully finished in oak with a delicate figuring in pressed
wood.

TueE Oshkosh (Wis.) street car line has been sold, it is
said, to a Detroit firm which will put in electricity.
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Whytehead Joint Chair and Fishplate.

The combined box joint chair and fishiplate, shown
with section of track in Fig. 1, was designed by Il E.
Whyteliead, general manager of the tramways, North Staf-
fordshire, England. The inventor has aimed at making

ElIGaEo

the maintenance of tramway track more easy by reducing
the number of bolts and nuts to a minimum, and by so
arranging the parts that thesenuts are accessible with but
little more trouble than on an ordinary roadway line. Mr.
Whytehead believes that no form of locknut can be re-
lied upon to maintain the tightnessof a rail joint under
traffic, and that the only reliable plan of doing so is to
tighten the nuts periodically. In Fig.2 another arrange-
ment is shown in which a chair is dispensed with, the
rail being bolted direct into the sleeper, the recess for
the nuts being formed in one of the fishplates.

Street Railways in Pennsylvania.

For the year 1890 140 street railway companies made
reports to the State Board of Railroad Commissioners,
according to the annual report just published by this
body. This year the number has been increased to 207.
The stock capitalization of these corporations is reported
at $34,622,120.26, an increase of $7,956,541.67 during the
year. The companies have a funded and floating debt of
$16,699,488.88, a capital of upwards of $50,000,000 being
invested in the street railways of the commonwealth.
The returns show that the costof these roads has been
$19,945,127.13. The combined length of the lines is
683.32 miles, an increase during the year of ¢6.72 miles.
The total number of cars is 2,722,148 having been added

COMBINATION CAR—NEWTON (MASS.) STREET RAILWAY.

during the year. While the electric and cable systems
are supplanting the horse cars, there are still 11,666
horses in use ; an increase of 954 over the previous year.

The number of cars propelled by electricity is 333,
while the horses are still dragging along 1,050 cars. In
18go there were carried 219,505,616 passengers. In 18gr1
the number was increased to 237,781,172. The total re-
ceipts for the year were $12,631,433.60.
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New Eleetrie Motor Controlling Switeh.

The question of the best method of controlling the
speed of an electric motor on a street car by varying the
amount of current going through it is an important prob-
lem. A method easily thought of is by the use of a re-
sistance in the circuit, but this is, of course, decidedly

FIG. .—TOP VIEW—NEW MOTOR CONTROLLING SWITCH.

wasteful; in fact, it involves the consumption of nearly as
much energy when the motor is running at a slow speed
as when running at a high speed, although the work given
out by the motor in the two cases is very different. It has,
consequently, been customary to modify this method of
regulation by providing in addition a device for changing
the effective winding of the field magnets so as to vary
the counter electromotive force at different speeds. In
some cases these two methods of regulation by means of
resistance and alteration in field magnet strength have
been combined in a system of commutating sections of the
field magnet coils by which the coils themselves offer a
greater or less resistance to the passage of the current.
In other cases a combination of the two methods has been |
effected by having a separate
resistance external to the motor,
and then in addition, providing a
switch to cut off a section of the
field magnet coils or shunt a
portion of the current around
them for the hignest speed.

Believing that a still better
method of motor control could
be devised, engineers of the
Thomson-Houston Electric Co.
have been engaged in a long
series of experiments, with the
result that this company have
recently placed on the market a
new controlling switch which is
shown in the accompanying en-
gravings. In a number of in-
stances where this controlling
switch has beea used for some
time, it is claimed that a saving
of 30 per cent. in consumption
of current has been effected; and
when it is realized that this means a saving at the central
station of over 300 H. P. out of 1,000 H. P., the great im-
portance of this new device cannot be doubted.

The principle upon which the new controller is based
is the shifting of the connections of two motors from
series to multiple, so that for slow speed the two motors
will be in series, giving in consequence a high counter
electro-motive force (that of each motor being in series
with that of the other) at a low rate of speed, while for
higher speed they are connected in multiple, in which
condition highest speed and power are obtainable with
equal economy.

Fig. 1, shows atop, and Fig. 2 a bottom view of the
new controller. As will be readily understood from an

inspection of the illustrations, the apparatus consists of a

longitudinal shaft acting upon a series of switch levers to
produce the various connections necessary to place the
motors in series or parallel. This controller is to be
placed at any point beneath the car and operated by a
mechanical connection from either end of the vehicle. In
this apparatus the mechanical and electrical details have
been worked out with the
greatest care, and it was per-
mitted to go on the market
only after satisfactory tests had
been made proving the effici-
ency and reliability of the de-
vice. The Thomson-Houston
company have for some time
owned controlling patents of
this type of controller; thie most
important being No. 385,055,
dated June 26, 1888, and No.
393,322, dated November 2o,
1888.

— oo
The New York Rapid Tran-

sit Plan Approved.

The commissioners appointed
by the General Term of the
Supreme Court to decide
whether the underground rail-
road proposed by the rapid transit commissioners
should be constructed according to the plans proposed,
and in lieu of the consentsof the abutting property owners,
filed their decision last month. The commissioners were
David McClure, Robert Maclay, and Benjamin Perkins.

The commissioners decided in favor of the construction
of the roads as proposed by the Rapid Transit Commission,
except as to that part from Ninety-Sixth Street to Jerome
Park which was left detached by the special act of the
Legislature which withdrew from the operation of the
Rapid Transit Act that portion of the road which it was
proposed to construct under Madison Avenue from Forty-
third to Ninety-sixth Street. The routes approved and
which will now be built if the franchises can be sold are

F13. 2.—BOTTOM VIEW—NEW MOTOR CONTROLLING SWITCH.

from the Battery to Fourteenth Street and continuing on
the west side to the city line near Yonkers, with a loop
under Main Street, City Hall Park, Park Row and Cham-
bers Street, and a branch extending from Fourteenth Street
partly under Park Avenue, to a point near the Grand Cen-
tral Depot on Forty-second Street.

It is expected that the rapid transit commission will
now soon ask for bids for the construction and operation
of the road under the franchise.

Tur Denver (Colo.) Tramway Co. are erecting a large
electric power station on 32d Street. It will be 165 X 110
ft. and will contain an engine room 110 X 92 ft.
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Points on Small Power Stations,

By Wu., Lk Cuurcit.

BEAR IN MIND THAT THE ENGINE IN AN
ELECTRIC RAILWAY POWER STATION IS NOR-

MALLY AN UNDERLOADLED ENGINE, NOT AN |

OVERLOADED ENG/NE. That the above statement
is not made more prominent is wholly the fault of the
printer, and not of the emphasis which the writer desires
to give it. Strange to say, a belief precisely the opposite
of this seems to be floating vaguely in the minds of most
railway men. It would seem, somehow, that the abrupt-
ness of the load, and the momentary excess which is
found every few minutes, have been confused in the
mind, so as to take the place of the working facts
which exist. It is true that an electric railway engine
gets frequent and heavy overloads for an instant, but no
more than ought to be comfortably taken care of by the
flywheel and a proper steam distribution, provided the en-
gine is intelligently adapted for the work. But this over-
load has little direct bearing on the economy of the en-
gine ; in part, because the overload lasts but a moment,
and in still greater part, because a heavy load is,as a gen-
eral statement, an economical load, within limits depend-
ing somewhat upon the type of engine. With reference,
however, to the fue/ duty of the engine, it is not the over-

140
120
100

80

60
40

AMPERES

20

0

THE STREET RAILWAY JOURNAL.

407

less than 100 H. p. at the determined steam pressure,in
order that it may pull over the high spots without sensi-
ble diminution of speed. Being limited by this rigid
necessity, you next propose to estimate beforehand what
your probable coal account will be, since the final state-
ment of tlie operating account will contain this as a large
item. Shall we reckon the fuel duty on the basis of the
rating of the engine, say, 100 H Manifestly not ;
because the engine gets no chance to work at its rated
horse power except at brief and infrequent intervals.
Shall we reckon the duty of the engine on the basis of the
average of its power throughout the day, as per the
dotted line? Assuredly not; and let us see why. If
you jump to conclusions again, you would figure some-
thing as follows: “ My engine is a 100 H. P. engine, but it
will average only twenty-five horse power throughout the
day. Now, if it were running at its rated horse power it
would consume, say, twenty-five pounds of water per horse
power per hour (it is assumed to be a compound non-con-
densing engine of the ordinary type not capable of meet-
ing a fluctuating load); but since it is operating at an
average load of about 25 per cent. of its rating, I will
allow that it will use as high as thirty pounds of water
per horse power per hour; or a total of 13,500 lbs. water,
or say 1,340 lbs. coal, or, with banking fires, about 1,500
Ibs. of coal for an eighteen hour run, equal, with $3 coal,
to $2.25 per day; and this is what I will figure on in

p.?
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load which is to be principally considered, but the varia- |

tions of load ; and of these variations the minimum load
plays by far the greater part in the final economy.

To put the matter in another light, we would say
that the maximum load determines the size of the engine,
and the minimum load determines its duty. At this point
the investigator is likely to jump to the false conclusion
that the average load for the day represents the true per-
formance of the engine upon which he can base his esti-
mate of fuel consumption. This certainly seems reasona-
ble, but nothing can be further from the truth. To make
the point clear, we will have recourse to another ampere
diagram taken from a small station operating a country
line over numerous grades. In this diagram it will be
observed that for fully 2o per cent. of the time there is no
load whatever on the engine other than its own friction
and that of the generator. At such times the cars are
all, for the moment, on the down grade, the circuits open
and the ampere meter at zero. This particular diagram
is necessarily confined to a section of but a few minutes’
run, but the same action was continuous throughout the
day. Now the average horse power for this run would
reduce to the power represented by the dotted lines,
equivalent to thirty horse power, but this average of
thirty horse power resulted from a continuous fluctuation
f1:om 0. H. P. to 125 H. P, and out of this arise some per-
tinent questions.

Assume that you are about to equip a small power
station, and that you are aware of the probable fluctuation
of load. Sufficient experience is now available to make this
assumption a reasonably safe one. For present purposes
we will go to the extreme. though not uncommon case,
represented by the diagram and assume that vour maxi-
mum load will be 125 H. ». It is manifest that you are
compelled to select an engine of a rating certainly not
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estimating my expense account.” And in figuring this

| way, you would figure exactly wrong, and forever there-

after you would wonder why you were burning so much
coal. Moreover you would gently curse the engine under
your breath. Now, as a matter of fact, your power averages
itself, but your fuel duty does not, and this is what you never
thought of.

Suppose we examine this point. A fuel duty under a
continuous rated load, if your engine is a non-compound,
non-condensing engine of the slow speed variety, would
be, perhaps. twenty-eight pounds of water, or as low as
twenty-five pounds with the ordinary compound engine.
But even if the engine ran continuously at the average load
of twenty-five horse power, its performance would be not
better than forty-five pounds, which will be fully demon-
strated in another paper. Unfortunately, even this con-
dition, bad as it is, almost never exists for more than a
moment, but in fact the engine is alternately anywhere
from 25 per cent. overload down to no load at all—that
is, no effective load. Under the rated load or there-
abouts, you would be getting from twenty-five to twenty-
eight pounds ; under a continuous average load, if you had
it, you might even get forty pounds, but under the actual
conditions of fluctuating load, out of which your average
load is only computed, not created, you are getting any-
where from thirty to seventy-five pounds and varying
every moment. If you will now average the fluctuating
duties due to the fluctuating loads, instead of averaging
the load first, and then assuming a duty based on that,
you will find that instead of thirty pounds, you will con-
sume at least fiftty pounds of water per hour for every
electrical horse power delivered. This means coal and
dollars, and if you never knew it before, you will know it
when you come to divide your coal bills by the car mile-

| age. Perhaps I ought not to have taken so extreme a
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case, though an actual and common one, but all small
stations. suffer under these conditions, and the larger
stations only modify them.

This condition of things, already bad enough, is fur-
ther aggravated by the power required to drive a more or
less extended line of countershafting, which power is a
constant,and becomes a proportionately greater factor as
the effective load becomes lighter. This subject, however,
will be treated more fully in another article. The condi-
tions outlined above, as has been said, are found in great-
est intensity in the smaller class of stations and on hilly
roads, and to a certain extent become modified as the
station becomes larger, the extremes of fluctuation being
toned down by overlapping of a greater number of cars.
The fluctuation is by no means reduced as much as is
popularly supposed, and it is at present a question in the
writer’s mind whether 1,000 H. P. is not the smallest unit,
on the single engine plan, which can with safety be con-
sidered in the hope of economical results. It is these
small and moderate sized stations which the writer has
most heavily on his mind ; the big stations get the best
attention and treatment, although, I humbly submit, not
necessarily the best judgment. The smaller stations are
apt to be tinkered up by home talent to save money (?),
or laid out in a general sort of haphazard style by some
one more interested in the contract than in the engineer-
ing results. The fact of the matter is, that the small sta-
tion has the heaviest odds against it in respect to earning
capacity, anyway, as is the general law with all small en-
terprises ; from which it foliows that it should, per con-
tra, receive the most painstaking engineering in order to
offset this disadvantage and raise its intrinsic operative
efficiency to the highest point. In short,give me the small
stations and I care not who builds the big ones.

We therefore return to our original proposition, and
once more repeat that the engine in the power station of
an electric railway is essentially an underloaded engine
and not an overloaded engine, and must be so treated.
Having established this premise, the next and reasonable
thing would be to examine the essentials of an engine
capable of giving a high duty under light loads, or, more
properly speaking, a uniformly high duty under all and
wide variations of load. It has been well settled that no
ordinary type of engine, compound or otherwise, can ac-
complish this desired result, even approximately, and
since it has fallen in the writer’s way to be connected with
the development of certain improvements in precisely
this direction, it will be the proper object for the next ar-
ticle to make the nature of these improvements somewhat
plain.

Scries Elecetrie Traction.*

By NevLsoN W. Perry, E. M.

In long lines, the bugbear of the multiple arc system of distribu-
tion is the drop in potential at the further end. The potential may be
amply sufficient near the generating station, but it becomes less and
less as this proximity is departed from, until, at the further end, the
lights which burned brightly near the station dim down to scarcely
more than a dull red, and the cars are operated under heavy loads with
difficulty or not at all. There are two remedies for this drop in poten-
tial at hand — either to increase the amount of copper in the feeders,
which within commercial limits is but a partial remedy, or to increase
the pressure, using the same amount of copper which, when the mul-
tiple arc method of distribution is employed, introduces as many diffi-
culties as it obviates. There is still a third remedy, and that is to em-
ploy the constant current method, in which, under all circumstances,
the current remains the same and the pressure varies as the work per-
formed.

1f energy can be much more advantageously distributed to long
distances by the constant current method for arc lamps, why should
this method not commend itself to the ever increasing distances to
which our electric street railroads are reaching?

The answer is that the constant current method, as heretofore
developed, has not been sufficiently elastic to meet the requirements,
and although the generation of a constant current involved much less
complex machinery, and the cost of distribution to distant points neces-
sitated a much smaller initial outlay, still the difficulties introduced by
this method largely outweighed all its advantages.

The system which I am about to explain may properly be de-
scribed as consisting of a circuit interrupted by a series of breaks in

«ADbstract of paper read at the Chicago Meeting of the American Institute of
Electrical Engineers, 8tl1, 1592,

multiples of two, or one consisting of a circuit interrupted by breaks
in multiple series with each other. The conception then would be like
Fig 1.

But in order that a current shall pass around this circuit, it is nec-
essary that onze of the breaks in each multiple shall be normally closed.
It matters not which one is closed; so our plan would now look like
Fig. 2.

If a translating device should successively occupy each of these
breaks, it would receive current during the time that its terminals con-
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FIG. I

nected the ends of the two broken wires, in proportion to the relative
conductivity of the two paths open to the current. But we are not
satisfied to have a portion only of the current passthrough our motor—
it is necessary that «// the current must so pass. We must, therefore,
make the resistance of the other branch infinite during the time in
which the motor is bridging, through its terminals, the break, or, in
other words, the normally closed branch must be broken.

If, therefore, we place an electro-magnet in series with the nor-
mally broken branch, so that when vitalized it will open the switch in
the normally closed branch, and allow it to close again by gravity or
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otherwise, when the magnet is devitalized, we have provided in a crude
way for operating traveling translating devices in series. Our concep-
tion now would pe represented somewhat by Fig. 3.

By this arrangement, the moving device only receives a momen-
tary impulse as its terminals touch the ends of the break, and would
have to rely upon its acquired momentum to carry it to the ends of the
next break.

It is desirable, however, that the moving device be impelled by as
nearly a continuous force as possible, instead of by a succession of mo-
mentary impulses. Instead, therefore, of having the ends of the nor-

(9)

FIG. 3.

mally open break face each other as represented heretofore, we may
extend these wires for some distance parallel with each other, and our
plan assumes the form shown in Fig. 4.

And it is desirable that the interval of time during which the de-
vice is without current, viz., that occupied in passing from one break to
the next, shall be as small as possible. This naturally suggests having
the normally open breaks all on the same side of the normally closed
breaks, and if these parallel wires be continued so as to overlap those
constituting preceding and succeeding breaks, a car or other moving
translating device may pass from one break to another without even

FIG. 4.

momentary interruption of current. In Fig. 5, the lower line which I
call the ¢ feeder,” contains all of the normally closed breaks, repre-
sented by mercury cups normally connected electric?.lly by a fork
taking into them, which constitutes a double pole switch actuated by
an electro-magnet in the manner fo be described.

The upper pairs of wires, which, it will be seen, are merely tl:ne
parallel extensions of the other possible path for the current, are in
multiple with the path through the inercury cups. One of‘each gf
these pairs of wires, which will hereafter be denominated sections, is
connected to the feeder wire on one side of the mercury cups, and the
other has a similar connection on the other side. The two wires of
each section normally without electrical connection with each other.
constitute what has been termed the ¢’series of breaks normally open.”
If, however, these two wires be connected electrically through tte ter-
minals of a motor, the latter will be in multiple with the mercury cups
and momentarily receive only the current due to the relative conduct-
ivity of the path thus offered. By the arrangement shown in Fig. 5 the
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electro-magnet which opens the mercury cup switch is in series with
the motor eircuit, and the latter no sooner receives current than the
former is actuated, the switch is opened and the whole of the current
which was momentarily divided between the two branches, is diverted
to the motor.

If the corresponding wires of the succeeding sections be caused to
overlap without making eclectrical connection with each other, and
these laps be staggered as shown, a means is provided whereby the
molor prepares the succeeding section for occupancy before wholly
passing cut of the one it is about to lcave, and accomplishes this with-
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FIG. 5.

out interruption to the current. When the motor is in the position rep-
resented in Fig, s, there is but one path for the current, viz., around
the open switch in the feeder and through the electro-magnet by which
it is kept open, back again to the feeder.

As the motor proceeds to the right, one of the terminals first em-
braces the lower lap, thus offering two paths for the current—one pass-
ing through the switching arrangement that controis the section the
car is about to leave, and the other through that controlling the sec-
tion it is about to enter. As it progresses still further this terminal
passes beyond this lap at about the same time that the other terminal
embraces the other lap. This leaves the first switch without current
and the succeeding switch is automatically opened. There is no break
in the circuit, however, even during the short interval occupied by the
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two switches in acting, for while the further terminal embraces the
further lap, both of the switches concerned are short circuited.

Before the further terminal has passed beyond the lapping portion
of the two succeeding wires, the first switch will have closed and the
succeeding switch will have been opened, thus diverting all of the cur-
rent Lo the section upon which the motor has now entered.

On single track roads where turnouts are required, the turnout con-
stitutes merely an additional section to one side of the main line, which
is skipped by the car keeping the main track, and taken by the other
car in passing, It, like every other section, has its own individual
controlling switch, and when both the main track and siding are occu-
pied by cars, their motors are arranged in series with each other.

But the plans thus far discussed possess serious faults. In them

FIG 7.

we have provided a means by which a car may leave one section on a
given road and enter another one on the same or another road without
breaking the main circuit, provided the car is always going in the same
direction. In all of the cuts thus far, the car is supposed to be going
from left to right, and the switches are arranged accordingly; but, if
we examine the drawings again, it will be found that in the plan sug-
gested in Fig. 5, if the car were going in the opposite direction, the
circuit would be momentarily broken as it left one section and would
fail to divert the current to the section it was entering. In Fig. 6
however these difficulties seem to be removed.

1t will be noticed in Figs. 6 and 7, as in the first plan described,
the trolley wires of adjacent sections are lapped, and that these laps
are staggered; that parallel to, but insulated from, the nearer laps, is
placed a subsidiary wire which short eircuits the switch to the right.
The switch controlling magnet, as is shown, has two coils wound cumu-
latively, and may be operated either by the current passing through the

subsidiary wire, by that passing through the nearer trolley wire, or by
both when it takes both paths.

Tue Boston Daily Traveller makes the following
mention of our last issue : “ The June number of the
STREET RAILWAY JourRNAL (the 1707/ Building, New
York) is filled with most valuable matter, much of it be-
ing finely illustrated. The importance of this magazine
to all in any way interested in street railway management
can hardly be overestimated, covering, as it does, the en-
tire field ably and in a manner to interest all readers.”
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A New System of Efeetrie Propulsion.”

By H. WARD LEONARD.

If in a street railway system we could operate from the constant
potential system a shunt wound motor running at a constant speed, and
could interpose between this motor and the axle some device cquiva-
lent in its effect to an infinite number of different sets of mechanieal
gears, so that we could make use of any reduction desired, it would eu-
able us while using a constant power to increase the torque as we de-
creased the speed, and wice wersa, which is just what is desired in
railway practice where the least torque is required when at full speed
on the level and the greatest torque is required at the slow speed in
starting and in operating on a grade. Numerous and very ingenious
devices have been invented for accomplishing this variable mechanical
reduction, but on account of the complication, noise and unreliability
they have never proved successful.

The writer has recently devised an electrical method of securing
all the results which could be obtained from such a set of gears de-
scribed, with a freedom from the noise, wear, complicationand rigidity
which such a set of gears would necessarily involve.

Following is a general description of the arrangement proposed,
as indicated by Fig. 1 :

T

FIG.

M, motor portion of power converter.

lI

T, Trolley. @G, generator portion of
power converter. P, the propelling molor for the car. R, the regu'ating and
reversing rheostat in fleld of G. E, the conneetion to ground. W, the car whee).

Each axle is driven by a gearless motor, either directly or by
means of a connecting rod. The fields of these motors are excited di-
rectly from the constant E. M. F. of the line and independently of the
armature circuit. Beneath the car and between the axles there is sus-
pended a motor-generator, each armature winding being in a separate
field. The motor portion of the motor-generator—which will, for
convenience, be called the power converter—is shunt wound and con-
nected just as a shunt motor is for use upon ordinary constant potential
circuits. The field of the generator portion of the power converter has
its field connected across the line and hasinserted in it a regulating and
reversing field rheostat. This field circuit is independent of the arma-
ture circuit. The generating armature of the power converter is in
metallic connection with the armatures of the propelling motors. It
will be noticed that this circuit, including the armature, is a distinct and
separate metallic circuit having no connection with the line inanyway.

Suppose, now, that our shunt motor is running at full speed and
that our controlling rheostat in the generator field circuit is at its cen-
tral position, so that- the generator field circuit is broken. Although
the generator armature is being driven at full speed, it is revolving in a
field having no magnetism except the residual magnetism, and hence
produces practically no volts. Let us now move our controlling switch
so 1s to place the generator field across the line, but with a resistance
in series with the field of ten times the resistance of the field coils. We
now get a slight excitation of the field and a development of volts at
the brushes of, perhaps, forty volts. This voltage will produce a cur-
rent through the armatures of the driving motors dependent upon the
ohmic resistance of this current only, and hence, even at this low volt-
age, a large current will be produced, which being in a field full of
strength will cause a torque sufficient to start the armature. The speed
of the armature will, of course, be governed by the counter E. M. F.
which its revolution produces in its strong field ; and hence, just as in
the case of a shunt wound motor, its speed will be practically constant
so long as the E. M. F. supplied is constant.

If we now gradually increase the magnetic field of the generator
by cutting out resistance by moving the controlling switch, we will
gradually raise the E. M. F. of the armature circait, and with it the
speed of the driving motors. Since these armatures are revolving in a
constant field, the torque they produce will be exactly proportional to
the current in them, and the current will automatically flow exactly
as is required to produce the necessary torque to maintain a speed
such that the counter E. M. F. will approximately equal the E. M. F.
supplied by the power converter. Thus it will be seen that the speed
of the car will be dependent upon, and proportional to, the E. M. F.
supplied by the power converter, and the torque or tractive effort will-
be dependent upon, and proportional to, the current supplied by the
power converter.

Let us suppose that sixty amperes flowing through the armatures
in fully excited fields will produce a torque sufficient to move the load
when upon a grade. It is evident from what we have seen that forty
volts from the power converter will produce this current. Hence, by

*Abstract of a paper read at the Chicago meeting of the American Insti-
tute of Eleetrical Engineers, Chicago, June 8, 1892,




410

THE STREET RAILWAY JOURNAL.

Jury, 1892.

e

an expenditure of 2,400 watts in the secondary circuit, or a total power,
including field excitation, etc., of about eight horse power, we can
start a fully loaded car upon a grade.

Under the existing systems, we would need the same sixty
amperes in the same fully excited field, but would necessarily use the
full voltage of so0o volts, and, therefore consume energy represented
by 30.000 watts, as against possibly 6,000 in this system. The current
from the line in starting the car under ordinary conditions by this
system would be about twelve amperes at 500 volts, instead of from
sixty to I00 amperes at 500 volts.

It will be evident from what has preceded that with this power
converter system we can propel a car upon any practicable grade with
a consumption of power no greater than is required to operate the car
at full speed upon a level, by merely reducing the speed to the required
extent.

Following is a tabulated statement (Table 1) showing the results
we may expect to obtain by this system in operating with fully loaded
car under three different conditions : First, at twelve miles per hour on
level ; second, at three miles per hour on § per cent. grade ; and third,
at one mile per hour on level.

‘FABICERIC
DUTY OF CAR. SHOWING VARIOUS LOSSES EXPRESSED IN WATTS.

> 8 Tons at 3 Miles
8 Tons at 12 Miles (OF 5. TonS At 5 Miles) 8 Tons at 1% Mlles
| per Hour on
| 5 per cent. grade.

per per
Hour on Level. Hour on Level.

Full Speed, 1-6 Full
Torque;
Armature Current,

1-10 Full Speed, 1-6
Full Torque:;
Armature Current,

17 Full Speed, Full
Torque;

Various Losses
Armature Current,

Involved. 10 Amperes. 60 Amperes. 10 Ampetes.
Power | | Power Power
Converter. Driving Converter. Driving, Converter. |Driving
Motors. | - Motors.| ————— | Motors.
Motor Gen. Motor| Gen. | Motor| Gen.
part. part. | part. | part. part. part.
Fleld........... 250 275 20 | 250 60 50 250 25 250
C2 R In arma- i
tare Tt e 60 60 60 250 | 2000 2000 20 60 60
Friction ........ 60 | 60 120 60 | 6 30 6 30| 10
Foucault cur- |
rents, hyster-
esls, etc....... 200 400 200 200 50 50 200 10 10
Total. ..., 670 795 830 760 | 3170 2330 530 125 330
Total watts 3
wasted 8., . RROE e e S0 Loty L, e
Watts of work
ONE.« oo oyl ot 4000 CCL s aee et G000 e 4000 C.o o
Total watts !
absorbed. .|....... 62957 oo e et 112607 Coge O 1o 1385 ........
Amperes at 500|
| 1O e e e 225 oL e 28 e

VOILS. -t e |l e

In arriving at the losses, as indicated, the motor part of the power
converter has been assumed as having the following features :

E. M. ¥. 500 volts, current capacity for ten hours’ continuous duty,
fifteen amperes ; resistance of shunt field winding, 1,000 ohms, arma-
ture resistance, 1.1 ohms.

The generator portion of the power converter and the driving
motor are assumed as having the following features :

E. M. F. 500 volts ; current capacity for ten hours’ continuous duty,
forty amperes ; resistance of field goo ohms ; armature resistance, 0.55
ohms.

The rolling friction with gearless motors on good level track is
assumed as twenty pounds per ton. Car is assumed to be eight tons
in weight full loaded and five tons for moderate load.

TABLE IL.

SHOWING PROBABLE COMPARATIVE FIRST COST PER CAR BY
PRESENT AND PROPOSED SYSTEM.

Present Proposed
System. System,

Steam plant, generators and conductors per car (steam

plant 1,000, generators 700, conductors 500. 2200 1100
Motors (two 15 H. P. equipments),. ... oev.... 1800 1400
W EIICONV eI e o o Ry ssare e 0 900
Controlling switches, cables, rheostats, ¢tC.................. 200 30
Total Arst COSL PELF CAT.. ..ttt it e iiete et eennannns 200 3430
Saving {n favor of proposed 8yStem Percar...................

3570

The features of the proposed system which seem, at first sight, to
be very objectionable are : The increased cost of the car equipment
and the fact that we are adding an additional machine, having two
fields, two armatures and three bearings ; but, as we have seen, there
is only an apparent increase in the first cost, for the saving in the gen-
erators and distributing plant far exceeds the additional cost of the car
equipment ; and the use of the motor-generator for elevators, traveling
cranes, etc., has demonstrated that, as regards the attention it requires
and the depreciation it suffers, it has a marked advantage over the
rheostat or commutated field used in the present methods of opera-
tion.

Coming Development of Electrie Railways.*

By FraNk J. SPRAGUE.

It is a trite but mistaken saying that electricity is in its infancy.
It dropped its swaddling clothes when Morse sent the first telegraphic
message. It putaside dresses and pinafores when tlie dynamo machine
and arc light were invented. The incandescent lamp, the telephone,
the art of welding, the transformer, are incidents of buoyant youth.
The modern electric motor and electric railway mark a vigorous man-
hood.

The truly marvelous development of eiectric applications of every
kind, the accomplishment of many things which in ignorance of the
very art, or lack of knowledge, of what are now well known facts, and
more particularly the great commercial development of the transmis-
sion of power, whether for stationary purposes or for electric railways,
has led to many a foolish prediction and idle boast.

This is no age of inspiration, nor time for hopes never to attain
fruition. It is above all things a practical age, perhaps too practical,
but nevertheless one in which commercial enterprises to be successful
must promise either a new field of development or economies in older
fields.

It would, perhaps, have been proper in making my inaugural
address to so representative a body as that of the electrical engineers,
that I should touch upon the special discoveries and experiments
which have recently attracted attention, but there have been so
many enthusiastic and brilliant workers, that neither the time at my
disposal nor the knowledge I possess would permit me to do justice
to their work ; hence, it seems better to take up a subject with which I
have been more particularly identified, which to-day commands so
much attention, and concerning which there are such conflicting opin-
ions. While finding encouragement in the achievements of our profes.
sion, I think the time opportune for a word of caution.

Electric street railways are no longer experimental nor is their suc-
cess problematical. Their history for five years is that of an almost
unequaled development. Almost within a decade has occurred the
first working of a practical electrical railway. In a third of that
period there have been put in operation or under contract more than
450 roads, equipped with nearly 6,000 cars and over 10,000 motors,
and with over 3,000 miles of track. There is made a daily mileage of
not less than 700,000 miles, and over a billion of passengers are car-
ried annually. At least $75,000,000 have been invested in this industry
alone ; 30,000 horses in a single year have been relieved from the
slavery of street car propulsion ; stables are disappearing, and streets
becoming cleaner ; luxurious cars are running on smooth, well built
and rigid roadbeds. Dividends have been increased, expenses reduced,
investments enlarged, the unproductive has become productive, the
impossible possible. Land values have been increased, habitable limits
extended, homes created and time saved.

We no longer hear seriously of the dangers of the trolley wire,
the failure of service. Not only have the smaller towns adopted
what is the only available means of current supply, but the larger
cities are following their example. St. Louis and Baltimore, Minne-
apolis and St. Paul, Buffalo and Rochester, Boston and Brooklyn have
fallen into line, and latterly even Philadelphia seeks an improved
street service, and in New York public interest is being aroused.

The general feellng of opposition to poles and wires ought not,
however, to act as a barrier to such reasonable and proper introduc-
tion of an overhead system of supply as the conditions now existing 1n
that city very properly warrant.

Among the numerous places in New York where an overhead
system could be put in perfect operation are: Central Park west, the
Boulevard from Fifty-ninth Street up,a part of the First and Second
Avenue lines, the Third, Sixth and Ninth Avenue lines, and all the
suburban extensions from the annexed district.

In these large cities, however, one condition should be insisted
upon, and if this condition is met in the proper spirit then much of the
objection which has been raised against an overhead system must nec-
essarily disappear.

The construction must be of the very best, The only overhead
line allowed should be a contact wire with sufficient strength ; the
main conductors and the feeders should be put underground in proper
conduits. There would then be overhead only a wire necessary for the
smallest duty and of the requisite strength. In many streets, of course,
the cable will hold its own until an electric conduit or surface contact
system shall be proven satisfactory.

Impressed by the great development of this industry and brought
face to face with the changes it has wrought, the query is continually
made. Will the electric motor replace the steam locomotive ? It is simi-
lar to the older questions, will the telephone replace the telegraph?
Will the electric light annihilate the gas systemn? And in all soberness
a like answer can be made 1t will not, but it will, as the electric light
and as the telephone have done, create a field of its own, and will re-
place a portion of the service now done by steam.

It seems to me that the growth of electric railways will proceed
something in this order : First, the street systems in the various towns,
then connecting lines between adjacent towns following the line of the
highways, then longer connecting lines either on the track of existing
steam lines, or growing bolder, on exclusive rights of way on the same
order. Then will come suburban traffic on a larger scale, and freight
transfer system, and finally the more ambitious projects of trunk line
service under limiting conditions, such as I will specify.

1t has been very properly said that a man will make the first long

*Abstract of address dellvered at the meeting of thc Amerlcan Institute of
Electrical Engineers, Chicago, June 6, 1842,
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ride on electric railways by transferring from one town system to an-
other through connecting links rather than on individual roads.

But, evidently, this natural process of evolution does not offer
scope enough for the more enthusiastic, and we are now and again
treated to an ideal electric road to be built on plans boldly defying both
geography and the abodes of civilization. An air line route according
to rules of surveying allowed only in Russia and on the Desert of Sa-
hara ; abolition of the grades and street crossing ; rigid and continu-
ous rails ; loaded cars of light weight, each operated by its own motor
and making but few or no stops ; unlimited potentials and undiscovered
resistance to insulation ; new physiological and engineering laws ; inde-
structible material ; unheard of powers of braking and new methods
of train operation and signaling ; around all a clear atmosphere, above
alla perpetually smiling heaven, and behind all an unlimited bank ac-
count and the unlimited confidence of the investor.

These are some of the characteristics of such a road, but perhaps it
is only fair to ask, Given some of these conditions, what would be the
capacity of steam traction?

®

Rapid Transit Plans in Sydney, New
South Wales.

The Parliamentary Standing Commitree on Public Works, of New
South Wales,recently presented a volumnious report covering 298 closely
printed pages in regard to a proposed cable railway in the city of
Sydney, from King Street via William Street to Ocean Street. The
report carefully considers the relative advantages of cable and electric
power, and gives the views of a number of experts in street railway
engineering.

As a result the committee recommend the construction of a double
track cable line, and their report reads in part as follows :

The total length of the line would be 2 miles 24 chains, the gauge
4 ft. 8)4 ins., and the steepest gradient 1 in g, which can be improved
to 1 in 12.

The estimated cost of the tramway, inclusive of rolling stock and
land, is about £80,000, the estimated annual earnings £35,000, the esti-
mated annual working expenses £17,000, and the interest on cost of
construction and depreciation, £7,600. These figures show the total
annual expense as £24,600, and deducting this from the amount repre-
senting the annual earnings, there is an estimated annual net revenue
shown of /10,400, which is equal to nearly 133{ per cent. per annum
upon the cost of construction.

The railway commissioners report very favorably of the tram-
way, and anticipate an even larger return than is shown in the esti-
mate of the engineers. Theyset down the annual expenses at 423,000,
and the value of the passenger traffic at £35,000, which would leave
an estimated annual profit of 412,000, a sum equivalent to a profit of
15 per cent. They say that ‘‘a considerable increase of traffic would
probably follow the opening of the line, as it would be a marked
improvement on any existing mode of conveyance, and would tap
sources of traffic hitherto not reached.

At the opening of the inquiry a request was made by the minister
for public works, through the under secretary of the department, that
the proceedings of the committee should be stayed until a report had
been received and forwarded to the committee from Sir John Fowler
on the working of tramways by electricity. Impressed with the
importance of recent developments in electrical tramways, and the
advisableness of having the subject carefully inquired into, if only for
the reason tnat the committee’s investigation and decision might
influence the questions of both the construction of our tramways and
the type to which the existing tramways might be converted, the minis-
ter, after consultation with the commissioners for railways, had moved
Sir John Fowler to report upon it, and it was thought desirable that
the committee should await the receipt of this report rather than deal
with the subject of cable tramways exclusively. The committee
agreed to the postponement of the inquiry for a month, and having at
the end of that period received Sir John Fowler’s report the inquiry
was resumed, and continued uninterruptedly until the passing of a
resolution to await the result of experiments with an electrical tram
between Randwick and Waverley. These experiments were made, and
the inquiry based at this point chiefly upon information gained during
experiments, was continued until intimation was made to the com.
mittee that the minister for public works intended to obtain through an
officer of the department, specially appointed for the purpose, a report
upon all matters of importance connected with both cable and electrical
tramways, as they are in America at the present time. As it was
probable that this report would contain some very necessary informa-
tion with regard to the exact relative positions of cable and electrical
tramways in America, and to the cost of maintaining electrical tram-
ways, and the profits derived from them—information not obtainable
here—the committee decided to defer coming to a decision in the
matter of the tramway referred to them, until this report should be
received, and in the meantime they were able to examine a witness
occupying an important official position in connection with the Mel-
bourne cable tramways. In this manner the inquiry became very coms-
prehensive. The attention of the committee was throughout closely
directed to the proposal referred to them by the legislative assembly,
but in view of the request of the minister of public works, and of the
report obtained from Sir John Fowler, it was thought desirable to
investigate as far as possible the claim of electrical tramways to con-
sideration, in order to ascertain whether in the construction of our
tramways in the city the electrical system would be perferable to that
of the cable.

EXISTING CABLE TRAMWAYS.

According to the evidence before the committee, cable tramways,
so far as they have been constructed, have proved profitable ; but they
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have been very expensive in construction, and to some c¢xtent in work -
ing and maintenance.

(1.) At North Shore.

The North Shore Cable Tramway is now paying about 4 per cent.
the secretary of the railway commissioners states, if the cost of the land
be left out of consideration. Some of this land the commissioners
could, if thought advisable, sell to recoup the government for a large
part, if not all, of the expenditure upon land in connection with this
tramway, and consequently it is not out of place to set aside the cost of
the land when considering the return which the tramway is making.
This tramway was an exceptionally expensive line. It costabout £70,-
000—between £20,000 and £30,000 of it was for land—and it is one
and a half miles in length. The cost of working the line is 2s. per car
mile, and the earnings about 2s. 4d. The proposed tramway under the
consideration of this committee would cost considerably less thau the
North Shore line in construction, the earnings would be very much
greater and the cost of maintenance, in proportion to the earnings,
would be less.

(2.) In Melbourne.

Desirous of obtaining all the information available with regard to
the construction and working of the cable tramway in Melbourne, the
committee wrote to the Melbourne Tramways Trust and the Melbourne
Tramway & Omnibus Co. At first it was proposed that a sectional
committee be appointed to visit Melbourne for the purpose of obtaining
the information wanted, but as the sectional commiitee could exercise
no power under the Public Works Act outside New South Wales, and,
therefore, could not enforce the giving of evidence in Melbourne, it
was considered that as much information could be obtained by corres-
pondence as by a personal visit, and the proposal to send a sectional
committee was, therefore, not adopted. Letters were sent to the chair-
man of the Melbourne Tramways Trust, and the chairman of the Mel-
bourne Tramway & Omnibus Co., asking them for information upon
every point which it appeared to the committee was important to a
right understanding of the tramways in Melbourne, and though all the
information asked for was not supplied, as the directors of the com-
pany considered it was not to the interests of their shareholders that
some of the questions asked by the committee should be answered, suf-
ficient was obtained to prove that the Melbourne tramways are very
successful in their operation ; that though the cost of construction has
been large, the cost of maintenance is comparatively small, and that
the profits are large and satisfactory. The cost of the roadway com-
plete, including permanent way, tunnels, concrete, etc., is given at
420,000 per mile ; the cost of cables £500 per mile and the cost of en-
gines and machinery about £6,000 per mile. The cost of each centre
of driving power has varied, according to the traffic and length of line,
from £q,000 to £30,000. The cost of land for engine houses has also
varied very much. The engine houses have cost from £6,500 to £15,-
500. The total maintenance per car mile the replies to the commit-
tee’s questions do not give, nor is the percentage of profit realized on
the tramways stated. The directors of the conipany do not consider it
advisable to give this information, but some idea of the profit made
may be obtained from the report of the directors to the shareholders,
presented at the annual meeting of the company on August 29, 18go, a
copy of which report the secretary to the company forwarded to the
commiftee. The balance sheet and profit and account shown in the
report are, to June 30, 1890, and the profit, including £10,093 7s. 6d.,
carried forward from the last year, and £2,137 os. 6d. from sales of
freehold properties, is set down at £156,935 13s. 4d. From this four
quarterly dividends of 4 per cent. each had been paid, amounting to
464,000, leaving £92,935 13s. 4d., and this it was proposed to apply
by a transfer to the reserve fund of the profit on properties sold, £2,-
137 0s. 6d., a payment of a dividend of 2s. per share, £80,000, and car-
rying forward a balance of £10,798 12s. 10d. In addition to this it was
intended ‘* to make a further issue of £160,000 shares without premium
to the members of the company, in proportion to their present inter-
ests, say, two new shares to every ten shares now held, to be allotted
on application and payment of 10s. per share, placing them on an
equal footing with existing shares, carying dividends from July 1 last.”
Mr. H. T. Jordan, who has been treasurer of the Melbourne Tram-
ways Trust since the formation of the trust in 1884, gives the average
cost of constructing the cable tramways in Melbourne, including track,
engine power, land, buildings, legal, administrative and engineering
expenditure, but not including rolling stock, as £35.000 a mile. This
cost of £35,000 may, he points out, seem heavy, but a large portion of
the amount has consisted of the expense of alterations for drainage,
etc., alterations to gas and water pipes, and the widening of two
bridges across the Yarra. Judging by results, he says, the tramwaysin
Melbourne have given eminent satisfaction,and they have been very
remunerative. The Melbourne tramway system is carried out by two
bodies,the Melbourne Tramways Trust, composed of the representatives
of the municipalities in which the tramways are laid, and the Mel-
bourne Tramway & Omnibus Co. The trust constructs the tramways,
borrowing money necessary to cover the cost ; the company takes the
tramways from the trust on completion, and conducts the traffic and
maintains the lines. From the earnings on the tramways the company
pays the trust the interest, 45 per cent.due on the loans obtained for
the construction of the lines, which interest amounts to £67,5c0 per
annum, and for the first ten years of the company’s possession or lease
of the lines, it pays the trust another 1% per cent. as a contribution
to a sinking fund, which amounts to £22,500 a year. During the sec-
ond ten years the company pays to the sinking fund 2 per cent. extra,
and in the third ten years 3 per cent. extra ; all the time keeping every-
thing connected with the tramways in good running order. This
money, so paid by the company, is invested by the trust in municipal
debentures, or in mortgages on city property, and it is computed that
at the end of thirty years the money will pay off the total cost of the
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system and enable the tramways to be handed over to the municipali-
ties free of further expense except that of maintenance. The lease to
the company is for thirty years, and it will expire in 1916.

(3) [ America.

America has more largely adopted the cable system of tramways
than any other country, and it appears to have been profitable there.
Mr. Maxwell Bury has given some of the most important evidence rel-
ative to cable tramways in America, and in addition to this evidence it
will be found of advantage to read the correspondence between him-
self and American railway and tramway authorities which Mr.
Bury haslaid before the committee. Mr. Bury's evidence is principally
based upon what he considers to be reliable information from America,
and he represents that cable tramways can be worked at much less ex-
pense than electric tramways. ‘‘ The conclusion they have come to in
New York,” he says, ‘‘ is that cable tramways can be worked for 2d.,
and in some instances 4d., a mile less than electric tramways ”’; and he
declares that cable tramways are in great favor in America, and that
they have held their ground better than any other system that has
been introduced. On the authority of a letter to him from Messrs.
Strong and Trowbridge, of New York, he states that over seventy
miles of cable trams are to be laid in New York City, and this in the
face of repeated trials, and the tremendous efforts of the electric people
to introduce the electric system. Mr. A. D. Mosstudd, secretary to
the American Cable Railway Co. of New York, writing to Mr. Bury,
on September 13, 1890, also bears testimony to the progress of cable
tramways in New York in spite of the efforts made to push forward
electrical tramways, and Mr. C. B. Holmes, president of the Chicago
City Railway Co. has informed Mr. Bury, under date October 1, 18go,
that cable tramways are invariably found preferable to tramways of
any other description under circumstances which require certainty,
speed and economy. Where the travel is sufficiently heavy to warrant
the expense of building a cable line, the cable, he says, will do the
work so much more cheaply and reliably that there is scarcely any
comparison between it and the electric system. Mr. Thow, during his
visit to America, found cable tramways in extensive operation in Chi-
cago and San Francisco, there being about thirty-five miles of cable
road in the former city and ninety in the latter. He saw them also in
New York, Pittsburgh and Denver. San Francisco is similarto Syd-
ney in respect of heavy grades, though some of the grades upon the
tramways there are far steeper than anything here. In many
places 1 in 5% exists, and yet the average speed upon the San
Francisco tramways generally is, allowing for stoppages, about seven
and a half miles per hour. Cable tramways have been in operation in
San Francisco for seventeen years, and up to the present there is no
electrical tramway there. In Chicago, also, the cable system has been
very successful. As far as Mr. Thow's observation went, wherever
cable tramways have been constructed in America they appeared to
have given satisfaction. Most of the original tramways in America
were worked by horse traction, and the extensive change which has
taken place from horse tramways to tramways on the electrical princi-
ple has beendue chiefly to the smaller cost of constructing an electrical
tramway compated with that which has to be incurred in the construc-
tion of a cabletramway. In no instance, as far as Mr. Thow could
learn, had a cable tramway in operation in America been converted
into an electrical tramway. The first cost of laying down a cable tram-
way is great ; but that having been incurred, the cost of maintenance
does not appear to be higher than that of other tramway systems, and
the service performed by the cable tramway is, as a rule, uninterrupted
and thoroughly satisfactory.

ELECTRICAL TRAMWAYS.
Evidence as to Electrical Tramways.

7. The evidence which has been betore the committee with refer-
ence to electrical tramways will be found somewhat voluminous, but
the subject was regarded of such importance as to justify the commit-
tee in obtaining the fullest information upon it available. Sir John
Fowler's report, though conveying a good general idea of the different
systems of electrical tramways in operation, was not sufficient to ena-
ble the committee to come to a decision in the matter, and the evi-
dence of witnesses in the position of experts who had had a recent per-
sonal acquaintance with the construction and management of electrical
tramways, was regarded as a very important part of the inquiry. This
evidence, supplemented by the report of the officer of the railway de-
partment who specially visited America, though it does not give in-
formation upon all essential matters connected with the electrical
tramways, will be found to very fully explain many points of interest
which in any proper consideration of these tramways it is necessary
should be rightly understood. So far as the committee have been
able to do, they have obtained information on every point important
to be considered in an inquiry as to the superiority or otherwise of
electrical tramways over those worked with the cable, or as to the ad-
vantages or otherwise of constructing electrical tramways in the streets
of Sydney. The principal heads under which the committee have
sought information respecting these tramways may be stated as fol-
lows :

(a) The nature of electrical tramways.

(6) How they have progressed in construction.

(¢) Cost of construction.

() Cost of working.

(¢) Extent to which they have been profitable.

(f) Probable position of these tramways in the future.

(¢) Their suitableness or unsuitableness to the route of the

pro-
posed tramway.

Nature of Electrical Tramways.

(a) An electrical tramway, described in general terms, is a tram-
way which finds its motive power in electricity generated at an estab-
lished station, when necessary machinery has been erected and con-
veyed to the cars by wires which may be suspended over the cars or
placed in a conduit or groove under them ; or by what are called ac-
cumulators, which are first charged with electricity at the generating
station and then placed in the cars. The principal kinds of electric
tramways in operation are :

(1.) The conduit system (as at Blackpool, England).

(2.) The accumulator system (as at Barking, England).

(3.) The overhead wire system (as shown in the systems known as
the Thomson-Houston and the Sprague).

There are some other descriptions of electrical tramways in exist-
ence, but in comparison with the three kinds mentioned they are of
little importance.

In England, Sir John Fowler states in his report, there are,
broadly speaking, two systems of electrical tramways in use, applica-
ble to street traffic. One of these is that of underground conductors
(without accumulators) to convey the electric current from the generat-
ing station to the motors on the cars ; the other is that of accumulators,
charged at a generating station by fixed plant. The first of these
systems is in operation at Blackpool and Northfleet, and the second at
Barking and Birmingham. The Blackpool and Northfleet tramways
have been in operation for some years, and have been a commercial
success, inasmuch as a fair return has been paid on the invested capi-
tal, but Sir John Fowler points out that they have not been adopted in
other English towns, and therefore cannot be said to be regarded with
favor generally ; and ‘‘though well worked out electrically” he does
not consider them applicable to a city like Sydneyv. The accumulator
system is specially suitable, Sir John Fowler states, for introduction
on an existing tramway, as it involves ‘‘no alteration in the permanent
way or street surface, no large outlay of capital beyond the generating
station and accumulators, and no interference with existing street
traffic.” This accumutator system, as carried out at Barking, is the
only system, so far as English experience is concerned, which, in his
opinion, furnishes a basis for adoption in Syduey. At Barking the
system has been in operation for the last four or five years ; at Bir-
mingham for less than one year. Improvements in accumulators, Sir
John Fowler says, are continually being made, and he anticipates with
some confidence the introduction of storage batteries considerably
superior to any existing type. He is of opinion, however, that in the
matter of electric traction for street tramways, America is much in
advance of England, and this advancement is due mainly, if not
wholly, to the adoption of overhead wires from which the electrical
power is conveyed to thecars. The overhead wire system of electrical
tramways is in operation extensively in some of the principa! cities and
towns of the United States. The wires, generally about three-
tenths of an inch in diameter, are suspended from insulated cross wires
placed 125 ft. apart and stretched from the tops of two poles, or it may
be iron posts twenty feet high, one on each side of the road, the cross
span having a deflection of two feet. In some instances the wires are
suspended from brackets instead of from ¢ross wires. The electricity
is conducted fom the wire to a motor beneath the car floor, by means
of a lever or pole on the roof of the car, this lever holding a grooved
pulley or trolley firmly against the wire. By this method the electricity
passes from the wire to the lever,and thence through the motor, where
the electrical power is directly applied to the propulsion of the car, to
the earth, the wheels and running gear acting as conductors. As the
rails furnish ample contact, the return is made through the earth after
the manner of ordinary telegraph circuits. The trolley wires are held
in position over curves in the track by means of guy wires, and the
trolley lever or pole, being sufficiently flexible, conforms to the lateral
movements necessary to keep the trolley in contact with the overhead
wire while the car is rounding the curves. A change of route, or the
running of the car from one track to another, is managed by h_avmg
at all branches of the tramway switches of the ordinary kind in the
track and switches serving similar purposes in the wires overhead, so
that the trolley wheel runs in the same direction as the wheels of the
car. Two attendants, or conductors, travel with each motor car—one
to collect tickets and fares, and the other to drive, the driving being
very easily managed by the use of brake handles. The different
descriptions of electrical tramways can be very well understood from
detailed information, with illustrations from photographs and engrav-
ings, published with this report as an appendix.

How Electrical Tramways Have Progressed in Construclion.

(6) At the end of 1889, according to Sir John Fowler's report,
there had been constructed in the United States by the two principal
electrical tramway companies, 106 electrical railroads, with 636 mlles' (i
track, and 1,063 motor cars; and eighty-six other roads, representing
a mileage of 217 miles, were under contract and construction. At the
date of Mr. Thow’s visit to America, between December, 18go, and
February, 189t, there were at work and under construction or transla-
tion 320 roads, representing 2,800 miles of track and 3,.860 molor cars.
In 1885 there were three electric roads in operation, with seven and a
half miles of track, and thirteen cars. A large proportion of these
electrical tramways are converted horse tramways ; very few, probably
none of any importance, are converted cable tramways.

Cost of Construction.

(¢) The cost of constructing an electrical tramway on the overhead
wire system, which is the system commonly adopted in America, can-
not be given very definitely. Mr. Thow, in his report, states that
“for Sydney, where the poles would have to pass through existing
pavements, the expenditure for overhead apparatus of the best class
would probably reach 41,400 per mile, ” the cost of track and of pro-



Juvry,

viding engine power, cars, ctc., depending upon the circumstances
connected with the locality where the tramway is to be constructed,
and the magnitude of the installation and traffic to be dealt with.  Sir
John Fowler estimates the cost, by making use of the rails at present
laid down in Sydney, and having a service of one car every five min-
utes, at £5,500 per mile of double track ; but Mr. P. Bedford Elwell,
in the belief that the traffic in Sydney would require two cars every
four minutes in a large portion of the system, states the cost of con-
struction, ‘‘ doubling all except the overhead wires,” at £9,800 per
mile. The track itsclf is little or no different from that of other tram-
ways. The cost of construction on the conduit system, which Mr.
Elwell favors for heavy traffic in Sydney—though under further examni-
nation he somewhat modified this view—would be, he is of opinion,
about £3,000 or £4,000 a mile, including everything ; and according
to Sir John Fowler £4,000 or £5,000. In the total outlay the expen-
diture upon the conduit system would be, Mr. Elwell states, about 30
per cent. more per mile than the total cost of the owverhead line, or
about £8,000 per mile. As opposed to this, Professor Threlfall is of
opinion that the cost of an electric system with underground conduc-
tors would be about the same as that of the cable system, as in each
-system there would be about the same care necessary to arrange the
conduit and place the wire satisfactorily., Mr. Gustave Fischer of the
tramway construction branch, department of public works, gives the
cost of laying down the permanent way for an electric line, on the
overhead system, along the route of the proposed cable tramway,
including the erection of wires and posts, at about £30,000. The same
weight of rails, he states, is as neccessary for thé electrical system as
for the cable or the locomotive system, and then there is the additional
expense for wires and posts, which he considers would be about £t,200
a mile. The total cost of an electrical tramway along the route pro-
posed, with complete equipment, would be, he estimates, £60,000, as
compared with £80,000, the estimated total cost of the cable tramway.

Cost of IWorking.

(@) Various statements have been made to the committee as to
the cost of working clectrical tramways, but no evidence has been given
or information laid before them sufficient to show conclusively what
this cost of working is, and so far as they have been able to ascertain,
it is, in the present condition of electrical tramways, very difficult to
get accurate information on this point. This difficulty is said to be
due to the circumstance of the companies controlling the electrical
tramways in America being subject to the municipal authorities of the
localities in which the tramways are laid. A provision in the agree-
ment between the municipalites and the companies requires the latter
to reduce the faresupon the tramways, immediately a certain rate of
profit has been reached, and to avoid this reduction the companies are
said to conceal the actual profits made, and consequently the actual
working expenses incurred. Mr. Gustave Fisher, who has given con-
siderable attention to the subject, states that electric cars could be run
in Sydney for 6d. a car mile, and he estimate that the annual cost
of the electric system for motive power and car repairs would be about
46,000 less than for a cable tram, while the permanent way repairs
and maintenance, and the cost of conducting traffic, would be about
the same as for the cable system. According to this, £6,000 would be
saved annually by adopting the electric system, besides the saving in
the cost of construction and in interest. The cost of working an elec-
trical tramway increases as the time interval between the running of
the cars is extended. Mr. P. Bedford Elwell agrees with Mr. Fischer
in his estimate of working cost; Mr. Elwell giving it as ‘ between
5d and 6d., as nearly as possible.”

Lxtent to which Eleetrical Tramways Have Proved Profitable.

(¢) The same indefiniteness which surrounds the inatter of working
cost attends the question of profitableness. Nothing has been before
the committee to show them free from doubt that the electrical tram-
ways in America have been worked at a satisfactory profit. It is right
to say that the information given or produced by some of the wit-
nesses examined, leads to the inference that the tramways have been
profitable, but there is nothing before the committee which directly
shows it. Professor Threlfall, who spent some time in the United
States examining the electrical tramways, never heard, he says, of an
electrical tramway there which paid a dividend; but he was informed
that the stock of the companies had gone up in value, That, he ad-
mitted, might happen without a dividend; but, as already stated, the
plea put forward for not publishing particulars of dividends or work-
ing expenses is the fear that it may lead to the companies being des-
poiled by the municipalities. Mr. Thow, ii: his recent visit to America,
met with the same difficulty experienced by Professor Threlfall. He
obtained copies of published statements by various companies concern-
ing their operations, but they are not sufficiently explicit to afford the
information required.

LProbable Position of Electrical Tramways in the Future.

(f) Judging from the manner in which the number of electrical
tramways in America has increased, and from evidence which shows
that efforts are constantly being made to effect improvements in elec-
trical traction, there appears to be every probability that electrical
tramways will be an assured success in the future. The principal
objections at present to the system which is most in use are the un-
snghthn'ess and inconvenience of the overhead wires. While the over-
head wire system is the easiest and cheapest to construct and to work,
the wires and poles necessary in connection with it are in many in-
stances a bl_emish in the general attractiveness of streets or roads, and
an obstruction to many of the operations carried on in large towns or
cities. In crowded narrow streets they may be a source of consider-
able danger. Ifa desirable method be discovered by which these wires
and poles may disappear and be replaced by wires laid underground, or
if the electrical tramway on the accumulator principle should be so im-
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proved that the weight of the accumulators would be materially re-
duced, the permanent success of clectrical tramways is certain.  Both
these great improvements on the present systems are possible.  Theo-
retically the accumulator system is preferable to all others; practically,
in consequence of the enormously heavy accumulators that have to be
carried in the cars, it is at present a failure. Professor Threlfall does
not see much margin for improvement in the efficiency of the electrical
machinery, but there is, in his opinion, room for improvement in the
mechanical details of the machinery, and in the means of carrying the
current to the point where it is to be used. e mentions a new sys-
tem with which a considerable amount of success has lately been ob-
tained in experiments made. In this the track is laid with a third or
central rail, this third rail being put down in sections of such fength
that the greatest number of sections that can be connected by the clec-
trical current with the car at one time are shorter than the length of
the car. The electric current passes to the car through the third rail
from a conduit under the track, but having no opening, and this pas-
sage of the electrical power is effected by means of a magnet carried
by the car. As the car passes along the rails the magnet attracts a
strip of iron attached to the conductor, making a contact with that por-
tian of the rail, but with no other. Mr. Thow, in his rcport says, re-
garding improvements in electrical tramways generally, that ** we may
confidently indulge the hope that in a few years improvements in de-
tails will be made to an extent which will greatly reduce both first cost
and maintenance. Already,” he states ‘‘the Thomson-Houston com-
pany has produced a new motor which has only one reduction or arma-
ture speed, with one set of toothed gearing instead of two. The arma-
ture runs at half the speed of the present types, and its arrangement is
simplified so as to permit more perfect protection of the inachinery
from dirt, and more perfect lubrication of the parts subject to the
greatest wear and tear.” And he anticipates that important improve-
ments will follow in other channels.

Suitableness or Otherwise of an Electrical Tramway for King Street
and William Street to Ocean Street.

(¢) The question of the suitableness or otherwise of an electrical
tramway for the streets, through which lies the route of the proposed
cable tramway, referred to the committee by the Legislative Assembly
for consideration, depends principally on the nature of King Street.
That street is so crowded with traffic that many persons can be found,
and some were among the witnesses examined by the committee, who
doubt the advisableness of laying down there a tramway of any de-
scription; but when. in addition to the objection on the ground of
traffic, there is that of increasing the number of posts and overhead
wires, the prospect of an electrical tramway in the street proving satis-
factory is very doubtful. The posts to sustain the wires for the tram-
way would have to be placed either at the edges of the pavements or in
the middle of the street. If they were placed at the pavement edges
they would inconveniently increase the number of posts already there,
and possibly the wires would interfere with the overhead telegraph and
telephone wires. If the posts were placed in the middle of the street.
or anywhere in the street between the pavements, they would probably
seriously interfere with the passage to and fro of horses and vehicles.
William Street is better adapted for an electrical tramway on the over-
head wire system, because the traffic in that street is comparatively
small; but in William Street (as in one part of King Street) there is a
steep ascent, which it has not been satisfactorily shown a tramcar
loaded with passengers, and moved by electrical power, would be able
toascend at an appreciable speed. The narrow streets, called William
Street North and William Street South, beyond William Street, would
also present obstacles to the satisfactory working of an electrical tramn-
way, and it is only along the wide and not much frequented road which
passes Rushcutters’ Bay and extends to Ocean Street, Woollahra, where
the space and absence of traffic and steep grades would make the suc-
cess of a tramway on the overhead wire system probable.

MATTERS OF IMPORTANCE OUTSIDE THE IMMEDIATE INQUIRY.
Some Other Points of Importance in the Evidence.

8. Some points appear in the evidence which are of importance in
relation to the subject of tramways generally, but are not such as are
necessary for the committee in the present inquiry to deal with in any
way other than by drawing attention to them. The question of leaving
tram construction and working to private enterprise is one matter, the
idea in the Municipal Council of Sydney that the council should re-
ceive some share of the profits from tramways laid down in the streets
of the city as compensation for the cutting up of the streets is another;
and a third is the question whether any tram construction should be
carried out before the extension of the railway into the city, and a site
for a new central railway terminus has been determined. These and
other matters of some prominence, upon which the committee do not
consider it their duty to express an opinion, will be found referred to
in different portions of the evidence, and will repay perusal.

DECISION OF THE COMMITTEE.

As the result of a careful consideration of the whole of the evidence
which has been before them, the committee have decided, by seven
votes to five, to recommend to the Legislative Assembly the con-
struction of the proposed cable tramway. This decision has been
arrived at mainly for three reasons: Because the majority of the
Committee regard King Street as unsuited for an electrical tramway
on the overhead wire system ; because, notwithstanding the number orf
electrical tramways in America, and the testimony given in their favor,
they consider these tramways to be still in the stage of experiment, or
that at least they have not yet reached that point of development which
would justify their introduction on this route; and because cable tram-
ways are a proved success both in capacity to deal with a large traffic
and in paying satisfactory profits. The grounds upon which they re-
gard King Street as unsuited for the overhead wire system have already
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been mentioned. The opinion that electrical tramways are not yet
sufficiently developed to justify their use along this route is based upon
the incompleteness of the information obtainable as to the cost of
working them, the amount of profit made, and their power to success-
fully deal with a heavy traffic over steep grades. An examination of
the evidence given by witnesses who have appeared before the com-
mittee, and of information afforded in appendices to the evidence, will
show that while many statements as to cost of working are given, they
are not of that character which would cause them to be accepted as
absolutely reliable, and they are greatly inconsistent with the results
shown in the operations of the electrical tramway between Randwick
and Waverley. That tramway, constructed under the direct supervision
of officers connected with the Thomson-Houston company of Amer-
ica, on plans specially obtained from that company, and operated upon
by electrical engineers in their service,with electrical machinery and cars
manufactured by the company, has not been a success. Though no ex-
pense was spared in connection with the experiment, and every opportu-
nity was afforded the Thomson-Houston company to make the tram-
way successful, it has not reached expectations either in regard to ca-
pacity for dealing with traffic or in reasonable cost of working; and the
noise and motion of the cars have been subjects of comment. On
these points the evidence of the locomotive superintendent of tram-
ways, and a return furnished by the secretary to the railway commis-
sioners, and published in the appendix, will be found interesting. The
grade on this experimental line is in one place as high as 1 in 17.
Some explanation of the failure of the line may be found in the evi-
dence of Mr. Gustave Fischer, to the effect that the machinery is
underpowered. Mr. Thow, in his report concerning his observations
in America, says that no doubt need be entertained as to the power of
electricity to mount grades of 1 in 12, but from what he could learn it
had not been thoroughly proved by any direct experience that elec-
tricity was able to move over such grades ‘*a sufficient load at a suffi-
cient speed to satisfy every commercial requirement in Sydney.” The
point of the whole question, he says, ‘ is a multiple of speed and
weight, because on these depend the popularity of any tramway sys-
tem, and it seems to me we have to settle that point definitely for our-
selves.” He therefore suggests ‘‘ that an experimental line be laid
over 1 in 12 grades in Sydney, and that bogies fitted with motors of at
least fifteen horse power may be obtained to suit one of our existing
car bodies, so that the point in question may be exhaustively worked
out.” If the result of this experiment should be successful, then he
would favor electrical instead of cable traction for Sydney. The com-
mittee do not consider it advisable either to go to this expense or to
await the time that would be occupied in this second experiment be-
fore closing their inquiries respecting the proposed cable tramways
referred to them, The third reason which has influenced the com-
mittee in their decision with reference to the tramway now under con-
sideration is the great success which has attended the operations of
cable tramways. In this regard the cable tramways of most import-
ance are those of Melbourne. The system in that city is undoubtedly
successful in meeting the requirements of a large traffic, and in paying
large dividends. What those dividends are cannot be precisely stated;
but there is sufficient evidence to show that they are considerably more
than ordinarily is regarded as satisfactory. In America, also, not-
withstanding the extension of the electrical tramway system, the cable
tramways appear to hold an unassailed and satisfactory position; and
in the vicinity of Sydney, at North Shore, a cable tramway has proved
itself fairly satisfactory in spite of many difficulties. Cable tramways
are undoubtedly more expensive in first cost than electrical tramways,
but this first cost may, it now appears, be materially lessened by re-
ducing the size of the tunnel in the roadway in which the wire cable
runs; and in the expense of working the two systems there appears to
be little, if any, difference. The reduction in the size of the tunnel for
the running of the cable is indicated in evidence relating to an improved
method of cable tramway construction recently patented by the en-
gineer connected with the tramway system in Melbourne, by which
improvement a saving in cost of construction will be effected, it is
stated, of no less than £7,000 a mile. Mr. Thow considers electrical
tramways to be safer than cable tramways, but the evidence generally
does not support this opinion.

Further Evidence in Support of Cable Tramways.

10. Since the decision of the committee in this inquiry, and in re-
lation to the proposed tramway through George, Pitt and Harris
Streets, Sydney, further evidence has been given by Mr. H. T. Jordan,
treasurer of the Melbourne Tramways Trust, on the subject of cable
tramways, and this further evidence supports the opinion of the com-
mittee that the proposed tramway from King Street,zia William Street,
to Ocean Street, should be constructed upon the cable, as preferable to
the electrical system. He states that the working expenses of the
cable system will probably be less than those of the electrical system.

————— 4 @ > G —— .

ACCORDING to Le Journal des Transports, the General
Omnibus Co., of Paris, who operate both street cars and
omnibuses are about to make a series of experiments in
electric traction on several of their street railway lines,
with a new type of accumulator. If these experiments

give the results expected the system will be extended. |

The company also contemplate the installation of a num-
ber of compressed air motor cars on several of their lines.
Construction upon these motors has been commenced
and permission has been obtained from the municipalities
for their use.

e

Bookkeeping and the Classification of Street
Railway Accounts.

From Advance Sheets of “Street Railways " (Trams).

By C. B. FAIrRCHILD.

[coPYRIGHTED. ]

Whatever benefits may accrue to a community from
the existence of astreet railway, the prime motive with
the projectors and operators is 7evenue, and every means
that tends to increase the net income should be carefully
considered. No department of the service is more impor-
tant or more responsible for securing this desired end
than the accounting department. Any neglect in prop-
erly organizing or conducting this department will be
as fatal to the financial success of a street railway com-
pany as would neglect in the operating department. Aside
from matters relating strictly to the accounting for every-
thing received, the accounting department incidentally
gains considerable statistical information relating to the
exact nature and extent of the numerous labors per-
formed and the precise cost of movements, which fur-
nishes the best obtainable data from which to rate the
degree of skill and economy exercised in each depart-
ment, and by each class of officials and employes. In
order to properly conduct it, an efficient clerical force
is necessary, and the work should be done in accordance
with proper rules and regulations, and the items should
be combined and condensed as much as possible. In
order to assist in this direction the following analysis of
accounts is presented (see next page), which is based on
the requirements of the Railroad Commissioners of the
State of New York, under which all the street railway
companies of the state are required to make annual
reports to the Board. The requirements of other states
may vary, but the same basis of division under different
heads, and the same system of keeping accounts can be
used, whatever the local requirement or personal fancy
may be.

The following notes may be added in explanation
of the analysis. They indicate the individual accounts
that should be carried to the various headings.

3. COST OF ROAD AND EQUIPMENT.

1. SUPERINTENDENCE AND GENERAL EXxPENsEs.—To
include salaries and personal expenses of general officers
and superintendents, with their respective assistants and
clerks, furniture, stationery, fuel and other office supplies.

2. ExciNeeriNG.—To include wages of engineers,
draughtsmen and assistants, with office and other ex-
penses.

3. RicHT oF Wav.—To include cost of obtaining fran-
chise, salaries and expenses of agent in securing consents,
with all payments for right of way.

4. REaL EstaTE AND BuiLpings.—To include cost of
all real estate and buildings used exclusively for railroad
purposes, together with all necessary furnituie and fixt-
ures.

NotTE :—Al real estate not so used should be charged, as
an investment, to an account kept for that purpose.

5. Roap BED AND TRrRack.—To include the cost of
preparing the foundation, cost of all material and labor of
distributing and laying same, including paving and wir-
ing.

: 6. OverHEAD ConsTrucTiON.—To0 include cost of
poles, wire and insulating devices with expense of placing
same.

7. RoLLinGg Stock.—To include the cost -of cars and
trucks built or purchased, cost of grips, motors, wiring,
trolley, switches, furnishings, etc.

8. AuxiLiaRY APpPLIANCESs.—To include cost of snow
plows and sweepers, with electrical equipment or grips
for same, wagons and other vehicles.

9. Power PLaxT.—Toinclude cost of engines, boilers,
cable winding drums, pit machinery, tension devices, gen-
erators, switchboards, shafting, belting, cranes, .foundz_i-
tions, pumps, piping and labor of securing all in posi-
tion, with heating and lighting appliances.
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1o. CABLE AND CARRYING SHEAVES.—To include cost
of wire ropes, with carrying and terminal sheaves and
placing the same ready for operation.

11. REpaIR SHors.—To include cost of iron working
and wood working machinery, tools and power, if it is in-

1. History.
2. Capital Stock and
Funded Debt. (| Syperintendence and
general expenses.
2. Engineering.
3. Right of way.
4. Real estate and build’gs.
5. Roadbed and track.
6. Overhead construction.
3. Cost of Road and J 7. Rolling stock.
Equipment. 8. Auxiliary appliances.
9. Power plant.
10. Cable and carrying
sheaves.
11. Repair shops.
12, Additions and better-
L ments. .
( 1. Earnings.............. % 2
3
4. Income. I.
2. Other sources......... \[ >
L3
I
2]
% . 3.
= [ L Miscellaneous.......... 4.
5.
= 5
@ | ¢ 7
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O 2.
< 7
B { ’ 2. Transportation......... Jj Ak
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» | 5. Operating ! = L
: Expenses. it 3. Maintenance of way and | 2,
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< I
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3
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[ ‘ 4. Maintenance of rolling 5
| stock and power 3
L equipment. 6.
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. Interest.

Rent.

Taxes.

. Franchise charges.

-

6. Fixed Charges.

P

I. Assets

| 7. Balance Sheet.

I

o
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. Liabilities
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dependent of the power plant, and the expenses of set-
ting the machinery and appliances

12. ADDITIONS AND BETTERMENTs.—To include such
expenditures as actually increase the construction or
equipment, and such expenses for renewals or repairs as
exceed what is necessary to make good any deprecia-
tion of road and equipment.

. Repairs of power plant...............

. Tools and machinery.

4. INCOME.
I. EARNINGS.

a. From Passengers—To include cash receipts for
fare and sale of tickets.

b. From Express and Mail—To include returns for
transporting freight—express or mail.

¢. firom Advertising.—To include receipts for adver-
tising in cars, buildings or on tickets.

2. OTHER SOURCES.

a. Sale of Manure, Old Material and Disabled Ani-
mals.—To include receipts from the sale of worn out
animals, old materials and manure.

NOTE. Receipts from these sources may be credited, if pre-
Serred, under “ Operating Lxpenses” to the account fo which
the new material purchased to replace the old is charged. If
the old material s not sold or replaced it may be debited fto
the © Supply” account and when used again or sold this account
should recetve credit for the same.

Passengers.

Express and mail.

Advertising.

Sale of manure, old material, and dis-
abled animals.

Interest and rents,

. Surplus of previous year.
. Salaries of general officers and clerks.

Office service and supplies.
Insurance.

Legal.

Injury to persons and property.
Contingent.

Franchise account.

Car service.

Car barn.
Lubricants and wast€ ... . .c.ocueuonn. { 1. For cars.
Supplies. 2. For power house.

. Wrecking, sanding, sweeping and clean-

ing of conduits.

. Stable and power house.
. Provender and fuel.

. Repairsand renewals of r’dbed and track.

Repairs and renewals of overhead wire.
Repairs and renewals of buildings,
docks and wharves.

. Repairs and renewals of cars and vehi-

cles.

. Repairs and renewals of cable sheaves

and grip dies.

. Repairs of harness and stable equipment.
. Horse shoeing.

Renewals of horses and mules. M otor Armatiee

. Gears and pinions.
13. Trolleys.

4. Miscellaneous.

1. Steam.

2. Cable.

3. Electric.

Repairs of electric car equipment......

Miscellaneous.

Cost of road.
Cost of equipment.
Real estate and buildings.

. Stocks and bonds.

Franchise.
Other permanent investments.

. Cash on hand.

. Bills receivable.

. Open accounts.

. Supplies.

. Sinking fund.

. Sundries.

. Profit and loss (surplus).

. Capital stock.

2. Funded debt.

. Interest due and accrued.

. Dividends unpaid. T
. Audited vouchers.
. Pay rolls.

Open accounts.

Bills payable.

Sundries.

Profit and loss (deficit).
Deficit of previous years.

B PIe) e

-

b. Inierest and Rents.—To include receipts for inter-
est on securities or loans and receipts for buildings,
grounds, leased lines or tracks, and powerleased to other
parties.

¢. Surplus of Previous Years—To include the net in-
come, less the payments made therefrom on the business
of the previous year.
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5. OPERATING EXPENSES.

1. MISCELLANEOUS.

t. SALARIES OF GENERAL OFFICERS AND CLERKS.—To
include salaries of general officers, heads of departments,
division superintendents and wages of their respective
assistants and clerks.

2. OFFICE SERVICE AND SupPPLIES.—To include the
expense of heating and lighting the general offices, wages
of porters, messengers, advertising, printing of blanks,
tickets and circulars, stationery, blank books, tools, etc.

3. Insurance.—To include cost of insurance on any
property used for railroad purposes, cost of guarantee
against accidental bodily injuries or death of employes,
passengers and the public, cost of conducting employes’
mutual aid association, including expense of collections.

NoTE. Jusurance on property other than that used for
railroad purposes should be charged against the property in-
sured. The costof guarantee may be charged to *“ Iujuries to
Persons and Property,” if preferred.

4. LecaL.—To include salaries, fees and expenses of
attorneys and all legal expenses of every kind.

NoTE. A portion of legal expenses may be divided up be-
tween “ Injuries to Persons and Property,” *“ Real Estate™ or
“ Franchise” as the services are rendered.”

5. INJURIES To PErsoNs aND PropeErTY.—To include
payments made for damages to or destruction of prop-
erty (not belonging to the company), for persons killed
or injured, wages of the employes while disabled, medical
attendance or any other expenses (except legal) incident
thereto.

6. REmovaL oF Snxow AND [ce.—To include cost of
labor, salt and other expense incident thereto.

7. CoNTINGENT.—To include any miscellaneous ex-
penses or rents incurred exclusively in the operation of
the road for which other provision is no made.

8. FrancHISE AccouNT.—To include cost of repav-
ing streets, over and above the repairs to pavements,
which are chargeable to maintenance of way. .

2. TRANSPORTATION,

1 Car SERrRvICE.—To include the wages of all men
employed on or about the cars while in service, chief
conductor, inspectors, starters, with their respective aids.

2. Car BarN.—Toinclude wages of barn foremen and
all persons employed for shifting, cleaning or inspecting
cars, tools for same, cost of heating and lighting barns and
sheds.

3. LusricanTs AND Waste—To include oil, grease,
tallow and other lubricants, and waste employed on the
journals of cars and motors, and on the engines, shafting,
winding drums, generators and pumps in the power
house and on the rope and carrying pulleys.

4. SuppLies.—To include such supplies as are not
charged to repairs, such as conductors’ punches and port-
able registers, flags, lanterns, switch sticks, etc.

5. WRECKING, SANDING, SWEEPING AND CLEANING CoN-
puit.—To include the cost of replacing derailed cars
and removing obstructions and wrecks, with the wages
of men employed especially for this service, and cost of
tools. Cost of sweeping track, cleaning conduit, sand
ing track from car or by special means.

6. StapLE AND PowErR House.—To include the wages
of foreman, engineer, electrician and all employed in and
about the stable or power house.

7. PrRovENDER AND FUEL.—To include the cost of
feed and the labor of grinding, cutting and preparing for
use, and cost of bedding, medicine and veterinary services.
Cost of fuel employed in the power house, with freight
charges on the same, water rates and cost of pumping.

3. MAINTENANCE OF WAY AND STRUCTURES.

1. REpaIrs AND RENEwALs oF RoAD BED AND TRACK.—
To include cost of all material and tools (rails, ties, pav-
ing blocks, sand, etc.), with the cost of labor, (wages of
roadmaster, foreman and laborers) in maintaining, repair-
ing and placing new material for track, joints, switches,
bonds and supplementary wire, and tracks in buildings.

2. REPAIRS AND RENEWALS 0F OVERHEAD CONSTRUC-
T10N.—To include cost of repairs and renewals of poles,
all wires and all suspension and insulating appliances.

3. REPAIRS AND RENEWALS OF BuiLpings, DOCKs AND
WhaRrRVES.—To include cost of all material and expense of
distributing same, and all labor performed in repairs of
offices, stables, stations, buildings, scales, car and repair
shops, power house and any other buildings, turntables,
cranes, pits and wharves.

NotTE. Repairs to buildings or other property not used
Sor railroad purposes are to be charged against the property.

4. MAINTENANCE OF ROLLING STOCK AND POWER EQUIPMENT.

1. REPAIRS AND RENEwALS OF CARS, SWEEPERS SNOwW
Prows AND OTHER VEHICLES.—To include cost of ma-
terial and labor in repairing, renewing or rebuilding cars
and appurtenances belonging thereto, such as trucks,
grips, brakes, journal boxes, springs, scrapers, pilots,
sand boxes, signs, wheels and axles. Cost of new cars
purchased to make good any depreciation.

2, REpaIRs AND RENEwALs oF Cariis, Grips, Dies
AND SHEAVES.—To include cost of ropes, splicing and
placing the same in line ; cost of lining and renewing
carrying pulleys and terminal sheaves. -

3. REPAIRS OF HARNESSES AND STABLE EQUIPMENT.—
To include cost of material and labor in repairing or
renewing, or of new harness or stable equipment pur-
chased to make good any depreciation.

4. HorsE SHoEING.—To include cost of material and
labor and cost of adjustable shoes.

5. RENEwALS OF HorseEs AND MuLEs.—To include cost
of horses and mules purchased to replace those worn
out.

6. REPAIRS OF ELECTRIC CAR EQUIPMENT.

a. Motor Armatures and Fields.—To include the cost
of new material and the labor of removing, repairing,
replacing and making all connections for these parts, and
the cost of new armatures and fields purchased to make
good any depreciation.

b. Gears and Pintons.—To include the cost of repairs
and renewals, with the labor of removing and replacing,
and the cost of new gears and pinions to take the place of
those discarded.

¢. Trolleys.—To include the cost of repairs, renewals,
labor and new trolley poles and wheels to replace those
damaged or destroyed.

d. Miscellaneous—To include repairs of motors and
fields other than those above noted, and repairs and
renewals of all auxiliary electric appliances, such as
switches, lightning arresters, rheostats, pans, brush holders,
brushes and fuses.

NoTE—/f preferred, the cost of brushes and fuses may
be ‘charged to supplies under the transportation expenses, as,
strictly speaking, they are not repairs.

7. REPAIRS OF POWER PLANT,

a. Steam Plant—To include cost of repairs of en-
gines, boilers, pumps, steam pipe, belts and shafting.

b. Cable Plant.—To include cost of renewals and re-
pairs to winding drums, gears and tension apparatus.

¢. Electric—To include cost of renewals and repairs
to generators and their parts, with the labor of removing
and replacing ; also renewals of switchboard equipment
and all connections.

8. TooLs aND MacHINERY.—To include cost of repairs
and renewals of repair and car shop equipment.

9.—MisceLLaNeous.—To include all expenses of main-
tenance of equipment not provided for as above.

6. FIXED CHARGES.

1. InTeErEsT.—To include all payments made on ac-
count of funded or floating debts.

2 Rents.—To include rentals of leased lines and
buildings, stables, power houses, sheds and buildings for
railroad purposes.

3. Taxes.—To include such as are assessed on prop-
erty used in the operation of the road, on earnings, capital
stock, and other than the foregoing.

4. Francuise CHakgEs.— To include any payments
made to the city on gross earnings, in a consideration of
franchise.

BOOKS.

Having properly analyzed the accounts, the book-

keeping becomes a comparatively simple matter. Two
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principal books only are required; the number of aux- | that the various charges under the several headings do
iliary books, or report blanks, will depend upon the ex- | not take up the room on the ledger, but are condensed
tent and number of departments into which the busi- | under the one heading, the details appearing only in this
ness is divided. The principal books are known as | distribution book. The following embrace all the ledger
Journal or Distribution Book and Ledger. headings that are employed in a set of books that repre-
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The JoUrNAL or DistrIRUTION Book may be kept in | sent the business of a very large system of animal trac-
different ways. One form of ruling is shown in Form B, | tion :

headed ‘ Operating Expenses.” This method requires Capital Stock, Equipment,

that the pages of the Journal be about 28 X 17 ins., which Bonds, Real Estate & Buildings,
is bound with a number of divisions to correspond with Treasurer, Operating Expenses,

the number of ledger headings required. Each division Profit & Loss, Interest,

is ruled to suit the number of sub-headings required, and Passenger Earnings, Taxes,

a tag is inserted to mark the beginning of the divisions. Miscellaneous Earnings, Accounts Payable,

By this method the sum total is carried to the debit of an Supplies, Accounts Receivable.

account under “ Operating Expenses” in the ledger, so | Construction.
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The same thing is done with the ‘“ Equipment Ac-
count.” A division of the distribution book has a heading,
and under it the various columns show cost of cars,
horses, motors, etc., and at the end of each month the
sum total is carried to the account called “ EqQuipment”
in the ledger.

The same for “Construction;” the columns showing
amounts expended for rails, roadbed, etc. By this means
the details of all expenses, whether on account of capital,

Track,” etc. At the end of each month an inventory is
taken of the supplies on hand and deducted from those
various accounts, thereby showing the exact amount of
expenditure for those repairs, cost of feed, etc., leaving
the supply account debited with the amount of supplies
actually on hand. By this means the company will always
know what supplies are on hand and paid for, and the va-
rious accounts will only be debited with the amounts
actually used.

(A) RECEIPTS: | oot e 1892,
i . ‘ —— [ .
| i srown |'witte [ areen | pisen T
Name of Conductor. || L. F, | Tickets.| Fares. || Total. sStreet| Street| Street| Street|| Office Y a Total.
Line. Line. || Line. Sl

‘ Line.

Vouchers.

Audited Balance in

Miscella~ L
Bank,

Total.
neous.

(€) TRANSPORTATION.
I | {
Date. L.F.|| A.V.No. Sundries. || Audited Supply Cash. )
| Vouci.ers. Account. =]
54
=4
Car Pg
Service. g
FORDM E.
Jan. | Feb March Aprill May. June July. [ August.| Sept Oct, Nov. Dec. For Year.
Miles between Termini. ..oooieenans 11.6%2 11.692 11.692 11.692 11 692 12.407 12.407 12.407 12.407 12.407 12.407 12.407 12.109
Milcs of Single Track . 23.3¢4 23.384 23.384 23.384 23 384 24,814 mt 814 24.814 24.814 24.814 24.814 24.814 24.218
Miles Run by Cables.. 81.926 28,881 31,989 31,089 33,870 33.466 0~’9 34 9358 34,202 35,325 33,793 51,214 399,642
Average Nuinber of Trains Hun. 448 45.9 458 46.3 5.2 45.8 45.4 .8 43.8 41.3 41.2 446
Total Number of Round Trlps, 22,531 20,706 22 644 22.291 ,006 21.612 22,943 2.4 533 21,021 21,451 19,3 10.910 9 995
Car Mileage . 363,962 | 834,876 365,884 360,068 373,048 360,907 393.101 385,635 | 360,240 367,504 331,823 34?-‘?00
Paseengers Carried for Revenue . 26,003 | 718.801 794,653 | 927,339 | 959.810 979,723 | 1.039.362 | 1,024,325 | 1,023523 | 1, 126.949 830,566 | 871,967 ll l ﬂ 021
EARNINGS. -
Cur Fares.. = .1$41,300.15 1835.940.05 1$39,732.65 [346,366.95 ($47,990.50 [$48,986.15 [$51,968.10 (351:216.25 | $51,426.15 1$56,347.45 841,528 30 $43, 50“ 35 3 55‘3;.40.1.0.3
Advertising 18110 182.16 13250 18125 181.95 184.80 184.25 185.00 143 182.86 182.4 2,193.37
ents ... .n
Miscellaneo
Total Earnings . .|$41,481.25 |’$36.]225‘0 239,915.35 |$46.548.20 [$18.172.45 |$19,170.95 1852,152.35 [$51.401.25 1% .609 42:836,530.80 [$41,740.70 |$43.795.00
OPERATING EXPENSBES. |
Car Servlce and Expense .. .|$13,846.82 '$12,831.95 1813.715.22 |$1:3,209.43 /$13.000.71 [$12,836.00 $13,097.42 [$11,903.08 1$10,533 29 $11,068. 07 $10,174.8¢ $10,735.43 |3 146,847.31
]njnries t0 Persons and Proper(y 532. 1,722.86 1,5o0.33 4,209.29 | 2,804,101 198258 | 2,013.23| 1,102.39 | 1.493.29 98757 | 8.053.94 24.503.67
Car Llcenses ....,. 285.4 285,41 308.33 30417 S04.17 308.25 308 32 293.b0 308 42 2779 .3:538.82
Repairs of Cars o s 743020 677.49 32, 570.41 529, 9’ 1,013.70 ‘Q.NZ.ZO
Repairs of Grips .. 511.14| 8877 47919 445.29 418.% 460.99 5,782,
Motive Power . 11.023.62 | 11,224.05 | 10, 5ol 25| 10,990.21 | 12, lﬁ 05 12 155.20 132,475.86
Maintenance of Track and Build'gs 506,21 1 1,134.89 | 1,294.42 835.12 736.40 l 653.24 . ,198.63
Gencral and Miscellaneous.......... 3,226.35 2,036.21 | 1,132.64 2.260.04 2,199.97 | 2.206.72 2, 335.94 ..7.709.]-3
Advertising and Attractions. o anese 259.87 349.54 325.11 £10.05 535 ua\ ,160.4%
DB LE R srmenncn cmsnme aman 00 onmnaams §69.55 887.16 | 1,178.84 707.45 513 00 6750 B . 18.645.85
Total Operating Expenses..... 833,592.54 |$31,693.88 [$32 $30.846.46 | $31.696.65 |$31.502.04 1329‘664.50 $:28,665.43 1$29,532.18 VS 689.42 $31.048.26 |§ 370.825.‘?
Per Cent. of Earnlngs... .74 64.03 6446 60.40 T 55.5% 52.24 | 68.75. 50.89 €6.38
Cost per Car per Mlle f.5¢ 8.2¢ | 8.8¢ 8.3¢c 8.6¢ & | .7e g ¥e 8.60’ 9c 8.5e
Net Earnings, 1801 . .....cocvviinnnns $ TEERTL b 4 425.82 (3 5,762 09 EH.N)‘*F £17,325.99 $17.474.30 1$20.65.31 §21,736.45 i322,5133.99 $26.998.12 $13.05_1 28 ‘I$I2.T46.T~l 3 187,814.42
Net Eanilugs 1ERITG o ongeesai o o 6,428.11 155 8,566.09 $15,764.01 |$24,034.5¢ :*.‘.’3.‘!74.'.’6 $21.845.93 ;.‘11:10.997.25l 23,951.41 [$22,212.06  $16,702.27 l$14.841.]l) 3 20237139
|
TNCTCBER .ovniviinnniaennnes lis 396844 | vrenns | S ‘ w201, i
DECTAse L 1ot s Tv00 8 8 519996 9 119562 ..., 2

operation, interest, taxes etc., are entered in the distribu-
tion book,and each month the sums total are carried to
these various accounts in the ledger, the items of which
can be found in detail by reference to the distribution
book.

In keeping supplies, the purchases may be made and
charged to the various operating accounts for which sup-
plies are purchased ; for instance, provender and the cost
of preparing the same for use under “ Cost of Provender;”
hardware, wheels, car equipment, etc., to “ Repairs of
Cars;”

The receipts may be kept in the same book by hav-
ing a department for « Passenger Receipts,” with the pages
ruled so as to show the receipts from different divisions of
the system, and another department for “Miscellaneous
Receipts.” In this case no cash book is required, as the
check stubs and petty cash book show all cash payments.

A Casu Book, of which Form A will serve as a
model, may be used if preferred This is headed on its
opposite pages & Recelpts ” and “Disbursements.” The
“Receipts” side in the cash book shows the name of

rails and other supplies for track to “ Repairs of | the conductor, the amount of cash for tickets, the amount
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of “cash fares,” the “Total” of the two foregoing: the
total for line each being carried into the column under
its proper head ; tickets sold in office are entered under
“tickets” and carried to “office” column; any other
receipts are entered under “ Miscellaneous.” The total
line receipts each day are carried to the total column
asare all other receipts. The “Disbursements "side shows
the name and the check number, and when an audited

THE PEOPLE’S RAILWAY.
Statement of Operating Expenses for

(D)

GENERAL EXPENSES.

EailaniestolfiGenerall @ Higers, N et e [ttt e
Salaries of Clerks in General Office
Miscellaneous Expenses, General Office
Stationery and Printing...........ovouinevninnafianaai]onn.
Insurance.....o.» 015 0 B 5 PED P D U B 8 B RED A b o (e ol [0 5
Legal Expenses
Injuries and Damages
Contingent Expenses
Stable Expenses.......cooiiiiiiinnenieannannnaafioncosfionn

TRANSPORTATION EXPENSES.

Car Service
Car House Expenses
Oil and Waste for Cars
Operation, Power House
Coal, Power House
Oil and Waste, Power House.. .. ..o covvvverevu|oonneafoenn
PiontandrBuellCars .t e o e sl [

MAINTENANCE OF WAY AND BUILDINGS.

Repairs of Roadway and Track...........ovvvuuloneeeafonen
Renewals of Rails
Renewals of Ties.
Repairs and Renewals of Paving.................coovnnn
Repairs of Overhead and Sup. Wire..............covvvn cone
epairstofiBuildings.o. oo

MAINTENANCE oF EQUIPMENT.
Repairs of Cars. .

Repairs of Electrical Equipment : )
(2) Armatures and Fields
(6) Gearsand Pinions.......... b oiuinieen il
(z)Trolleys...................J ” ................

(d) Sundry Repairs....... Soot
Repairs of Steam Plant..................
Repairs of Electrical Plant :

NEIRDYAANOS . oot s e

(&) Switchboard. . . .....c.co..

Tools and Machinery
Miscellaneous EXpenses.. .......vvvuviuuulinee vujeenanfeoe..

FixEp CHARGES.
Interest.......

Receipts for Month
Expenses for Month..............ooovien oo

SUrplus.. vt e S b 12

CONSTRUCTION AND EQUIPMENT.

Building Construction. .. .......oovuviiienn e uun.
Track and Roadway Construction... ......

Overhead Construction
CarREquipment, . s e
Snow Plows and Sweepers. ... ...t i
Power Station Equipment...............ccoiiiiun nntliun.
Tools and Machinery.................oooii i nn.
Improvements and Betterments...........................

ol 6l LG o o o rens Goo o TR | L T
Supplies.. ...

Floating indebtedness

voucher is paid the number entered under “A. V. No.”
and the amount entered under “Audited Vouchers,”
and the total audited vouchers for the day carried to the
“Total” column. For other disbursements the check
number is entered under “ Check No.” and the amount
under “ Sundries;” for instance, if it is pay roll, which
is divided into ten different parts, each part is entered
separately and the total carried to the “ Total” column.
Any other payment would be entered under “ Miscella-

neous,” and the amount under that head carried to

“Total” column each day. The two columns “ Balance
in Bank” and “ Cash on Iland” are merely memoranda
to show at a glance the two items.

At the end of the month posting may be done direct
from the cash book to the ledger of the totals of thesev-
eral lines, and the total of the ¢ Office”’ column and the
items under “Miscellaneous” to the several accounts to
which they belong. The “ Disbursements’ side items are
posted separately to the ledger, except the * Audited
Vouchers” which can be posted in bulk.

A modification of the journal, shown in Form B, can
be made to conform more nearly with the analysis given
on page 415. In this case the divisions of the journal
may be given the first sub-heading (General Expenses)
under operating expenses, and the columns ruled to cor-
respond with the final sub-divisions. This will necessitate
a few more accounts in the ledger, or the items may be
combined and posted under “ Operating Expenses.”

In order to reduce the size of the journal page, and
for other reasons, Form C may be employed. With this
method the journal is divided and classified to correspond
with each ledger account; for instance, “General Ex-
penses,” ‘“Transportation,” ‘“Maintenance of Way,”
“Structures,” etc., and to each division is assigned a cer-
tain number of pages.

The name of the divisiun “ Transportation” is printed
on the top of each page of that division, and on the
margin of the first page of each division (see Form C), and
the preceding leaves are cut out after the manner of an
index, and at the beginning of each division a leather tag
is placed, which extends beyond the leaves and on which
the name of the division is printed, and serves as a ready
refererence to any division. The sub-head “Car Ser-
vice” is printed, in the last column, and a sufficient num-
ber of pages are devoted to each of the sub-divisions.

Each item chargeable to any account is entered in
full, the audited voucher number, name of the firm, from
whom the purchase was made, the article, so that all
items charged to any account are readily referred to
without consulting any other book, the audited voucher
number being entered so that the original bill may be
referred to with very little trouble.

The three columns headed ¢Sundries,” “Audited
Voucher” and “ Supply Account,” represent the principal
credit accounts, and at the end of each month the totals
of each account are posted to the debit side of the ledger
and the grand totals of the three columns for the month
are posted to the credit side of the ledger account rep-
resented. Items that do not come under either printed
head can be all carried into the sundries column and
posted direct to the ledger.

The ledger is ruled in the usual form, and does not
differ from those used in ordinary bookkeeping.

As an aid to forming the divisions and subdivisions
of the journal, the accompanying Form D is presented,
which is a monthly statement made from a journal kept
in the manner last described, and, it will be seen, is com-
posed of five departments with their sub-divisions. The
analyses of accounts given in this form do not correspond
in all respects with that given on page 415, but are very
satisfactory.

The auxiliary books or blanks may be ruled to suit
the different acceunts for which they are to be used ; for
instance, the record of armature repairs is made from the
armature repair tag, which is sent to the office from the
repair shop, and which is illustrated with other blank
forms in this connection. The following are the points
to be noted : 1. Armature No. —, 2. Extent of Damage, 3.
Date Damaged —, 4. Cause of Damage, 5. From Car No.
—, 6. Motorman, 7. Repaired by—-, 8. Time Consumed,
9. Placed in Car No. —, 10. Date Same was Replaced.

Books for the daily and weekly horse report and
power house reports with engineer’s log book and others
are also necessary.

Form E is offered as a desirable model from which
a manager may make a sumimary of an annual report
to his board of directors. The form is reproduced
without altering the figures from the annual report of
the manager of a large sreet railway system.
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The Operation of Electric Railroads Without
Compensation to the Abutting Owner.

By J. K. BLAKE.

A highway has been defined as ‘“a passage, road or
street, which everyone has a right to use. It is created
(1) by legislative authority, or (2) by dedication. It is
simply an easement or servitude, carrying with it as its
incidents * * * * the right of use for sewerage, dis-
tribution of light and water, and for the furtherance of
pablic morality, health, trade and convenience. The
owner of the land retains the fee, and all the rights of
property, not incompatible with the public enjoyment.*
The most common use of the highway is that of public
travel.

When the highway is created by enactment, compen-
sation is required under the United States Constitution.
This compensation is considered as the just return to the
private owner for the loss of such enjoyments in the land
as the public will deprive him, by its future use of the
same. This return, therefore, is regarded as a complete
and adequate one, paid all at once, for such enjoyments
as the property owner loses now and will be deprived of
in the near future. One of these enjoyments is the sole
use of the land for passing and repassing. When the
public has acquired, (by payment of the compensation),
the present and future use of the enjoyment, it has a right
to use the highway by any methods of traveling, whether
they are the same as those in vogue at the time of the
purchase of the enjoyment, or not, provided they do not
encroach on any of the enjoyments, for which the owner
has not been paid and has not, therefore, given up. In
other words the highway may be used by the public in
any way, in the line of public travel, whether such
methods were contemplated by the public or not, when
the land was taken, provided there is no deprivation of
the enjoyments still remaining in the possession of tlie
private individual.

When the land has been acquired by dedication, the
owner gives up such rights as are necessary for the public
use of a highway, retaining all others in himself. These
can only be taken from him after proper compensation.

Besides the usual methods of travel, there are three
which may be considered as not unusual to a public high-
way and concerning which the question might arise,
whether they were directly in the line of public travel,
and as such be entitled to the use of this enjoyment which
the public have obtained. These are, (1) steam rail-
roads, (2) horse railroads, (3) electric railroads.

A comparison of the incidents of the use of all three
is necessary to determine their respective rights. It has
been decided that the use of the first cannot properly be
classed under the head of ordinary public travel on the
highway,t the chief reason being that it excludes the pub-
lic from a use of that part of the road which the rails
occupy, both on account of the fear of accident and the
construction of the track. On the other hand horse rail-
roads do not so exclude the public, and have been held in
the line of ordinary public travel.

“The placing of the tracks level with the surface of
the street, the condition of the street between the rails
i w * present practically no interference with
the use of the entire street for all kinds of vehicles ”'{

This description of track applies equally well to that
used by electric cars, and in thisrespect they are as clearly
in the line of ordinary public travel as horse cars. The
only change has been in the motive power, and this has
been held (where a horse railroad was changed to an
electric road) not to change the character of the railroad
nor increase the servitude.§

Does the erection of poles and wires along the line,
however, impose an additional burden, for which the for-
mer owner has not been already compensated? It has
been recently held, in the case of telegraph poles erected

*Bouvlers Law Dict.

tStory vs. N. Y. El. R R., 90 N. Y, 122,
{ Randall 23, Jacksonvilie St. R. R. 25 Mass. 50.

iGreen vs. Inhabltants of Trenton, N. J., Supreme Court, January, 1692.
§Mt. Adams Inclined R. R. vs. Winslow, 8 Ohio, Circult Court, Rep. 425.

R. R. vs. Hambleton, 40 Ohlo.

on the road side, that these are a burden for which an
abutting owner may receive compensation, the reason
being given that they were notin the line of public travel.*
Surely poles and wires which directly supply the motive
force and are the direct means of facilitating public travel,
are not open to this objection, and their erection without
compensation certainly cannot be opposed on this ground.

The poles ought in no way to hinder the access of
an owner to his premises, for they should always be placed
to accommodate abutting owners, but in case this was im-
possible it seems as if some compensation should be made
to the property owner in proportion to the inconvenience
suffered. For while he has lost the right to exclude
others from the highway, he has not given up that of
passing and repassing to his own private property.t

The slight danger and noise attendant upon the use
of an electric road have been decided to constitute no ad-
ditional servitude.] It seems, however, that the owner’s
easement of light and air may, to some extent, be taken
away by such poles and wires, and though it has been
held in a number of cases, that any improvement in rail-
ways which impairs this easement by reason of the struct-
ure of the same, affects property,and compensation must
be made therefor; still it would seem that the obstruction
of a single pole, either eight or ten inches in diameter at
the most, from which the wires are supended in the mid-
dle of the street, would hardly constitute such an ob-
struction to the owner’s light and air as would justify
anyone in setting in motion the ponderous machinery of
the law to obtain damages so slight. De minimis non curat lex.

When the poles are erected in the middle of the
street, as they sometimes are, no land of the abutter is
actually taken,§ and surely he is in no way deprived of
either light or air thereby.

It may be contended, that since the cars might be
propelled by a current supplied, not from an overhead
wire but by storage batteries, or from a wire laid in a
conduit underneath the street, the erection of poles is
unnecessary and therefore unjustifiable. The relative
values of these three systems however, is a mooted ques-
tion, and as Vice-Chancellor Van Fleet decided, with the
concurrence of the rest of the court in Halsey v. Rapid
Transit Co., it appears from evidence that in the present
state of the art these (poles and wires) constitute the
best if not the only means, by which electricity can be
successfully used for street car propulsion.]|] Evenshould
it be shown that some other than the overhead system was
the best, it might still be debatable, whether a corpora-
tion is bound to use the latest and most approved means
of locomotion, provided (as in the case of electric roads),
the present means is otherwise entirely within the line of
ordinary public travel on the public highway.

The whole subject may be summed up in this way :
Electric railroads with the necessary poles and wires are
in the line of usual public travel. The poles can be
erected so as to make the burden on the land practically
nothing, and, therefore, no compensation is necessary.

They might, however, be so situated as to materially
interfere with access or light and air, and it would seem
as if insuch cases some compensation ought to be paid
to the party injured.

Strike in Cleveland.

*

The employes of the East Cleveland and Broadway &
Newburgh street railroads went on strike during the lat-
ter part of last month.

They claim that the agreement which ended their
strike of a few weeks ago does not operate satisfactorily.
They accordingly presented a demand asking for more
pay and longer hours, and that no one not a member of
the K. of L. be employed. The demand was refused and
at the time of going to press the strike was still on.

| *Pacific Postal Tel. Cable Co. vs, Irvine 49 Fed. Rep. 113.

+But Dillon’s Munlc. Corp. p. 716, note 1, says, where the fee of the street re-
mains in the municipal corporation ** mere inconvenlence of access occasioned
by an authorized use of the street gives to the owner no ground for a private
action,” and cites Kelllnger vs. St. R. R, 60 N. Y. 206.

1 Lonergan vs. Lafayette St. R. R., Circuit Court, Ind.

$Ilalsey v. Rapld Tras. St. Ry. Co., 47 N. J. Eq. 380, y

fConfirmed In Lockhart v.Cralg St. Ry. Co.21 Atl. Rep. 26 (Penn. Sup. Ct
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A New Method

of Controlling Street Cars.

By M. D. Law.

[Taving seen a partial description of a series multiple
street car switch, I present the following as an explanation
of the series multiple street car switch which was designed
by Mr. David Mason, engineer of the Edison General
Electric Co.’s Schenectady works. The writer had the
pleasure of assisting Mr. Mason in the experiments with
this switch.

A resistance of from six to ten ohms is used, divided
in two equal sections, one to carry ten, and the other
twenty amperes. These resistances are placed in series
with each other and in series with the trolley wire. Then
the switch is so arranged that the first point will place the
two resistance coils, fields and armatures in series. A
slight move of the switch handle will short circuit one re-
sistance coil.

The second point first drops one motor entirely, and
finally drops the second resistance coil, allowing the car
to be operated by one motor, which is sufficient power to
handle a car on anything less than a 7 per cent. grade.
The connections are so arranged as to use one motor in
one direction, and the other in the opposite, allowing the
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motors a large amount of rest and time to cool, thus re-
ducing the number of burn-outs.

At the time of passing from the second to the third
point, both motors are entirely thrown out of circuit by a
dead point, which must be long enough to completely kill
the motor which has been in use. At this point, the arma-
tures of both motors are thrown in parallel and the fields
in series, and at the fourth point both armatures and
fields are thrown in multiple, giving the full force of the
motors. It must be borne in mind that the separate coils
of the field magnets are coupled in multiple at the motor.

It is found with a switch of this description, that the
car starts very smoothly and will do the most of town
running with the motors in series, while the voltage in
in the motors is but one-half that on the trolley line.
This method of operating has many advantages. The car
being under perfect control at starting, in fact, the switch
handle can be moved very slowly on the first, second and
fourth points without sparking. ~ It is better to make the
movement at the third point rapidly, not onlv to save
sparking, but so as not to have the motors lose speed, for
at that point they are both momentarily thrown out of
circuit.

Another great advantage is that the car can be oper-
ated on 3o per cent. less current. Only one point is used
on reverse, and that with motors in series, the resistance
’pemg commutated the same as on the forward side. This
is found to be all that is necessary, as it gives sufficient
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power to slide tlie wheels, and does not strain the motors
and gearing in making an emergency stop.

The accompanying diagram will give a clear idea of the
switch. The figures 1, 2,3, 4,5, 6, 7, 8, 9, 10, 11, repre-
sent the contact points on an ordinary three or seven
point KEdison switch, with the connecting wires from
these points to the resistance coils, armatures and fields
of two motors, the points r1 and rz being the resistances.
The remaining contact strips to the right of these figures
represent a cylindrical switch laid out flat, the dotted
lines at the bottom showing the different points.

It is very noticeable that the majority of street rail-
way lines are being constructed inthe same slovenly man-
ner that electric light wires have been erected, and [ sup-
pose that we must submit to a large number of accidents
before street railway companies will learn that only first
class construction will pay. One of the principal faults
is that of putting up the span wires without any insulation
in them between the trolley wire and the pole. The onein-
sulation between the trolley line and the span wire is not
sufficient ; there should be an insulator placed on each
side of the trolley wire, so that when a telephone or tele-
graph wire drops over the span wire it can cause
no trouble, for in such case the trolley pole is liable to
leave the wire while the car is in motion, and in drawing
down at the span wire it makes contact between it and
the trolley wire, and an accident or fire is the result.
Should guard wire be used, and this precaution taken, it
would very much reduce the number of accidents. Let
us have first class construction and thus stop thecry
against the trolley.

Some street railway companies seem to think that
after the trolley wire is once up over the street it requires
no further care, but such is not the case. Great care
should be taken to keep the line in its proper position
over the track,for if it is not in line with the po-
sition that the trolley naturally takes, the trolley wheel
will rub it on one side and soon wear the wire to such an
extent that it will not stand the strain and drops into the
street. It is cheaper to keep the trolley line and wheels
in good condition than to put up a new lin€é every year or
two.

Stock Watering as a Business.

The get-rich-quick method of doing business is pecu-
liarly American. It frequently ““ takes the breath away”
from the average foreigner to see how Americans crowd
results into a short period of time. This appetite or ten-
dency is one of the incentives of stock watering, which
process may fitly be described, when legitimately done,
as capitalizing profits rather than assets. There are nu-
merous ways of looking at this class of business, but the
more important are two; one is from the standpoint
of the operator who shares in the distribution, and the
other from the standpoint of the one who does not. The
consequent antagonism between the two is now one of the
greatest obstructions business reorganizations have to
contend with, and there are few signs that this conflict
will cease until the subject is thoroughly ventilated
in the press and understood in all parts of its bearings.
The instinctive fear of those who are sharing in the water-
ing process, which is founded upon the particular just
described, is one of the reasons why more is not known
about a subject which forms the active base among the
numerous corporative reorganizations that are now taking
place in all parts of the country. DBut there is nothing to
hide so longas it is honestly conducted, and when it is
otherwise, that is, when all the stockholders do not par-
ticipate in the division of a watered stock, the stockholders
themselves are as much interested in its exposure as they
are in the exposure of any crime.

There is no questioning the statement that stock water-
ing is closely interwoven with the great majority of the
country’s business affairs; and what is more, the outlook
is that the process is here to stay ; for never before in our
history has so much of it been done as during the past
few years.. Next in importance, the act is deemed by in-
vestors perfectly legitimate, and the proof that such is
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their general opinion, is that they daily invest large sums
of money in undertakings which they know to be organ-
ized under that method. A few years ago it was a com-
mon occurrence for a concern which wished to organize
as a stock company to capitalize itseif at the exact cost of
the plant, or its market value, added to the sum of money
necessary to run the business. To day this is rarely, if
ever, done except the concern is starting new in a busi-
ness ; and even then, if the undertaking is large it is more
frequently capitalized on prospective profits rather than
on actual resources. But that is an outside form of stock
watering, and not a part of that to be seen in the larger
undertakings of the day, which may more fitly be de-
scribed as reorganizations or enlargements of existing in-
stitutions.

Of course stock watering frequently yields large sums
of ready money to the organizers, for the process is the
issuance and selling of capital stock on the future. In-
vestors as a class are willing to so look upon the matter,
and accept it as any merchant would an ordinary business
risk. The investor well knows that the money he invests
is a risk taken in the prospective earnings of a company,
and if he is satisfied that those earnings are as good or
better than any he can get elsewhere, the question of
whether the stock is watered or not is a secondary con-
sideration. This means that an investor is not deterred
from making an investment because a stock is watered,
because his whole attention is drawn toward earnings
rather than the cost of resources. He well knows thata
concern might have cost in cash any given sum of money,
but if that concern was improperly managed, or other-
wise possessed poor earning power, the fact of original
cost being large does not in itself assure his dividends.
The proof of this state of things is in the numerous in-
stances of well known corporations which have added no
water to their stock; to-day these instances do not bring
one dollar per share more in the stock market in conse-
quence of their self-imposed restraint, than do corpora-
tions which earn just as much money on their watered
capitalization. We could cite many instances in support
of this conclusion, but they would occupy space to little
purpose, for they are well known by the average investor.

Now, be it noticed, right here we directly strike into
the root or motive for stock watering, which is a recogni-
tion on the part of corporation promoters that the investor
invests his money upon earnings, and not upon auction
values of plauts. This isthe key note to the whole busi-
ness, and it must be confessed that it was not much under-
stood in this country until a comparatively recent date.
So long as the investor thinks the assets of the corpora-
tion are large enough to properly conduct the business,
he ignores them altogether.

We refer more particularly to investors’ standpoint,
because no one else is supposed to be interested in this
form of doing business, the issue of the effects of a
concern’s doings on the outside public being another
question. The investorin a business is its owner; he prac-
tically becomes a limited partner in it, and so long as the
concern is situated to afford him a fair return on his
money, he commonly ignores all else. Of course this in-
vestor is deeply interested in any stock watering which
may take place after he has entered the concern, and if
anything of the kind is attempted without his knowledge,
and without allowing him a division in it, strictly speak-
ing that is legally and morally a crime. That this has
been done in certain casesis well known. Certain officers
have secretly increased the issue of a stock and put it on
the market for sale without giving any part of the pro-
ceeds to the other stockholders. This is a state prison
offence in every or nearly every state in the Union, and
naturally to be condemned by investors as well as all
honest people. But when the stock is watered and an
equal division is made of the increase among all stock-
holders, whether outsiders are informed of the matter or
not, it strictly speaking is perfectly allowable; although in
several states, any kind of stock watering, whether an
equal division is made among the stockholders or not, is
illegal. Laws have been passed against this business

reason, and the effects of such adverse legislation is to
drive those who contemplate anything of the kind into
other states where the law does not interfere.

It is well known on the stock exchange that a good
4 per cent. stock will sell for more money, proportion-
ately, than an 8 per cent. stock; that is, if a concern is
paying 8 per cent. dividends on $1,000,000 capital, and its
stock is quoted at 120, should the concern vote to water
its stock by doubling its capital to $2,000,000, while, of
course, receiving no additional money to represent it, the
stock, now becoming 4 per cent., is usually sold on the ex-
change for more than 6o, which figure the stock watering
would justify. Commonly 70, 8o or even go is paid for 4
per cents. under just such circumstances ; which particular
being well known among observers, is in itself a frequent
cause for stock watering. The reason for this unreason-
able state of affairs is that investors, as a class, are over
or unreasonably suspicious of high dividends. For some
reason, which they may best explain to their own satisfac-
tion, they feel more secure in obtaining their dividends if
such dividends are reasonably small. Of course this is
nonsense, but investors have their little superstitions like
some other people, and the corporation organizer feeds
on the weakness accordingly.

———————eeallp ¢ @ P WE——————
Gas Motors in Chicago.

During the past two years a series of tests has been
made in Chicago with the Connelly gas motor, with a
view of determining its capability as a substitute for ani-
mal traction on the horse lines, and as an auxiliary to the
cable line. Mr. Yerkes, in a recent interview with a rep-
resentative of the STREET RaAlLwAY JOURNAL expressed
himself well satisfied with the operation of the motor and
stated that his companies have concluded to use them ex-
tensively on their lines. About twenty of these motors,
according to Mr. Yerkes, are now being built and will be
introduced at once upon the lines of the North and West
Chicago street railway companies. They will be built by
the Connelly Motor Co., of Illinois, in which Mr. Yerkes
said his companies have purchased a controlling interest,
a large plant will soon be in operation manufacturing
these motors, the machinery for which is now being
installed.

The motor car which has been in operation in Chi-
cago during the past winter was of ten horse power. For
a short time it ran on the Clark Street cable lines between
the cable cars drawing one trailer. It also operated on
the Dearborn Street line, where, in addition to a heavy
traffic, there is a 5% per cent. grade as well as two curves.
On the last trip that it made it drew two trailers filled
with passengers, starting from the Lincoln Avenue barns
and making the round trip on the Clark and Wells Streets
cable line, running between the cable trains. After more
than three months’ service it has recently been temporar-
ily withdrawn to serve as a model for the new motor cars
which are being built.

The motors, which are to be built to act as auxiliary
to the cable cars and to run on the cable lines, will be of
twenty horse power each and will draw two trailers. For
all feeder lines, the motor_cars will be of ten horse power
and will draw one trailer. The success of this motor is
attracting much attention in railway circles in Chicago.

This announcement will greatly interest many of our
readers who have been watching the progress of the Con-
nelly motor, and awaiting the result of its practical run-
ning on Mr. Yerkes’ lines. That there is a great demand
and a large field for an economical independent motor is
well known, but the difficulties in the way of securing
such a motor have been thought by many to be insur-
mountable. The endorsement and adoption of this motor
by the Chicago companies is made after a series of prac-
tical tests, covering a period of more than two years.

— O

Tue Jersey City & Bergen Railroad Co., of Jersey
City, N. J., have closed a contract with the Ball & Wood
Co. of New York for three of their improved cross com-

more from a misunderstanding of it than for any other | pound engines of 300 H. ». each.
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Work on the Third Avenue (N. Y.) Cable Line.

The contractors are advancing the work of making
over this important line for cable traction as rapidly as
circumstances will allow. A person unacquainted with
the details can form little idea of the difficulties that are
met with as the work progresses, in the way of sub-
structures in the street and treacherous formation that are
encountered in the power house excavations, taxing to
the utmost the ingenuity of the superintendent, engineer
and contractors. In a previous article we have noted that
it had been found necessary to put new and deeper foun-
dations under a number of the posts which support the
elevated lines in the vicinity of the.power house and ter-
minal pits. The next most serious difficulty, and one
attended with enormous expense, is the moving of numer-
ous gas and water mains. On the Bowery near Fifth
Street a nest of five large gas and water pipes was en-
countered near the surface, which cross the line at the
curve and continue parallel to the tracks for several hun-
dred feet. It was found necessary, not only to lower
these pipes below the foundations for the yokes, but, in
the case of the water mains, the company are required to
provide a brick subway along which access can be had to
the mains for a considerable distance, as the water com-
missioner will not allow pipes to be placed where access
cannot be readily had to them. This subway is being
built up with brick walls, and is roofed with I beams car-
rying brick arches between. As tlie excavation progresses
the pipes are supported by chains swung from cross tim-
bers. In the case of the gas pipes the street railway
company will provide one twenty-tour inch main in place
of the twelve and fourteen inch mains now being removed.

At several other points on the Bowery, cross mains
are encountered which are being lowered one after an-
other as they are met. In excavating for the pit machin-
ery in front of the power house on Sixsty-fifth Street, a
thirty inch water main will have to be lowered below the
pit foundations for a distance of about oo ft. At the
Bayard Street station the pit excavation encountered five
sixteen inch, two twelve inch and one eight inch gas
main, a twenty inch water main, an electric subway, sev-
eral six inch pneumatic tubes and a large sewer.

It has been decided to entirely tear down the rear
portion of the stable building on Sixty-fifth Street to
make room for the power station. In previous notes we
stated that the outside walls and a portion of the stalls
would be retained until the power house proper had been
equipped ; but so much difficulty has been encountered
in shoring up the walls that it has been decided to tear
out the entire rear portion of the building and erect the
power house complete over the old foundations, and the
work of demolishing the stable building is now nearly
completed, and excavation is well under way.

Alarge number of the new cars which are being built
by the Laciede Car Co., of St. Louis, have been delivered,
and the officers of the company express themselves as
exceedingly satisfied with their appearance.

It is found in operating the horse cars over the
grooved rail which is provided in the cable construction
that it requires very much more power to haul the cars,
and the horses are being worn out more rapidly than be-
fore. The increased draft is no doubt largely due to
the sand which finds its way upon the rail from the new
pavement, and is not entirely chargeable to the grooved
rail. Some of the tilting or rope replacing sheaves are
being installed at varions points upon the line, and are of
a special design, having been invented by Mr. J. H. Rob-
ertson, the superintendent of the lines. They are ar-
ranged to operate automatically from a lever in the track
which is depressed by the wheel flange. These pulleys
are to be placed at all points where it will be necessary to
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pick up the rope.

The company are inthe marketfora suitable switching
motor for transferring the carsat the r25th Street car barn,
and at presentare considering the merits of the Connelly
motor, and also of a storage battery motor. The purpose |
of the company to provide pits under each of the storage |
tracks preveats the use of animal power for doing the!

switching, so that a motor of some kind is a necessity.
One of the most serious difficulties, as the work progresses,
is that of providing for the traffic of the diffcrent liorse
car lines on the Bowery. The numerous turnouts and
switches required are provided at very serious expense.
It is expected that the line will be in operation before
Christmas.

Baltimore (Md.) Notes.

The Lake Roland Elevated Railway, so called because
part of theline isona viaduct has been acquired by Messrs.
Jarvis & Conklin, of Kausas City, and the work on the elec-
tric equipment is being advanced as rapidly as possible.
Contracts have been let and the raiiway will be in opera-
tion before long. The elevated structure will be supplied
by the Pennsylvania Steel Co., and, it is said, in all over
3,000,000 lbs. of steel, exclusive of rails, will be used in its
construction. The Pullman Car Co. will supply the cars
and J. G. White & Co. have charge of the electric equip-
ment.

Work on the new power station of the Traction com-
pany on Gilmore and Mosier Streets is being pushed for-
ward. The station occupies a building formerly used as
a church, and the machinery, which is being installed by
the Robert Poole & Son Co., possesses a number of novel
features. Rope transmission will be employed, and both
drums of a pair will be driven direct from a split pinion.
The two parts of the pinion will be mounted loose on
the shaft and driven by a compensating gear which will
equalize the power transmitted to the two drums. The
arrangement of the machineryis also very compact. The
engines were supplied by the Corliss Steam Engine Co.,
of Providence. The Traction company hope to have the
station in operation by August 1.

During June negotiations were concluded by which the
property, franchises, etc., of the Baltimore Union Passen-
ger Railway Co., the Baltimore & Hampden Railway Co.,
and the Highlandtown and Point Breeze Railway Co.
were assigned to the City & Suburban Railway Co. The
transfers were made under an agreement entered into by
a majority of the stockholders on June 7. Mr. Nelson
Perin is president of the new company, and their capital
stock is $3,000,000.

The site for the power house for the Blue line of the
City Passenger Railway Co, has been secured on North
Charles Street, between Lanvale Street and Lafayette
Avenue. The plans for the machinery are being finished
and the building will be commenced as soon as the plant
is laid out. Work on the other divisions is being carried
rapidly forward.

The Curtis Bay Electric Railway has commenced
operations, and is carrying large numbers of passengers.

P

Record of Service of Two Hauling Cables, New
York & Brooklyn Bridge Railway.

Below will be found a record of the service of two of
the hauling cables used on the New York & Brooklyn
Bridge, which were manufactured by the John A. Roeb-
ling’s Sons Co. No. 2z has, up to the present time,shown the
greatest endurance of any of the cables used on the
bridge, except No. 5. The latter is still in use and prom-
ises to serve for a long time to come.

Service. - Noc [ Average
Designa- Miles Ton-Miles Load Hauled
. -| Remarks.
tlon. Days. Years.“ Hauvled. Hauled. Tons,
No. 2. 607 | 1.66 \ 120,232 25,492,562 212 Removed.
No. 5. 415 1.14 | 88,590 | 26,502,183 ‘ In Use.

)

ParTies desiring to secure space for exhibiting sup-
plies, or who desire to secure hotel accommodations at
Cleveland for the next meeting of the American Street
Railway Association, which is to be held on October 19,
next, should apply at once to Mr. H. J. Davis, secretary
of the Local Committee, care of the Brooklyn Street
Railway Co., 1,301 Pearl Street, Cleveland, O.
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As Traffic Promoters, handsome and highly fin-
ished cars are doubtless important factors in many locali-
ties. As to their universal value, opinions differ, as will
be seen by reference to a number of replies to a direct
question upon the subject, which are to be found in an-
other column. In our opinion, the only way to settle the
question as it applies to any locality, is to try the experi-
ment. Wherever it has been tried it has proved of de-
cided advantage, and we have never heard of a line going
back to plain cars after trying the others. As to the em-
ployment of shabby and dirty cars no one can present
advantages that will justify in any locality such a prac-
tice.

A New Breed of street railway employes would
seem to be a desiratum with some of the street car lines
in the state of Ohio. From one city we learn of a con-
spiracy on the part of a number of conductors to rob the
company by changing the combination of the alarm punch,
the practice having been going on for years, and by which
the company has been defrauded out of large sums.
Some of the lines of another city, we learn as we go to
press, are idle because of a strike on the part of the em-
ployes, the alleged grievance being that the company re-
fused to yield to the demand that only union men be em-
ployed. Organized labor can never command the respect
of the public, and its demands should not be conceded by
employers, until it has shown its ability to purify the per-
sonnel of its assemblies. When it can guarantee the hon-
est and faithful performance of duties on the part of the
individual every employer will be glad to yield to its
demands.

Another Trolley Accident is a bold type heading
that one sees occasionally in such of the daily papers as
refuse to become reconciled to the electric system of

traction. It matters not what the nature of the accident,
whether it be a derailment, the butting into a too tardy
truck, or the breaking of a wire, it is always classified
under the one head. Notwithstanding the fact that the
total number of accidents for a given period is less than
under a former system of traction, either horse or steam
power, and the traffic is far more acceptable to the pat-
rons, and less objectionable to the residents along the line,
these papers never lose an opportunity to display this
favorite heading and to magnify every accident on the
trolley line. If an individual were to cling to his preju-
dices and preconceived notions of things and refuse to be
convinced in the face of overwhelming testimony, as do
the impersonal publications, he would lose all standing
with his fellows. ~Accidents will happen with any system
of traction; even were a car to be hauled by a yoke of
oxen, it is only a question of time when injury would be
done to some person or to property, but they are not as
common in the long run with electric traction as with
horse or steam power.

The Directory of Street Railways, heretofore
published in the STREET RAILWAY JOURNAL, is omitted
this issue for the first time. It is our intention that it
shall hereafter be published quarterly, and it will appear
next with our September issue. This will, we think, be
an advantage to all interested, because it will enable the
publishers to make a better and more accurate Directory
in every respect. Our friends who have been in the habit
of sending us corrections monthly will hereafter be
troubled but once a quarter. We trust this change will
not in any way inconvenience those who have constantly
been using the Directory as a reference, as, with a little
care, they will soon learn to know just in which issue to
expect the Directory. We take this occasion to thank our
friends for the help they have given us, and, as in the past,
we shall in the future use every effort to make the Direc-
tory better and more accurate in every way. We trust
that all concerned will see to it that their roads are prop-
erly reported once every three months to the office of
the STREET RAILWAY JOURNAL.

Accidents are an Unfortunate but an inseparable
accompaniment to the operation of any railway, street or
trunk line, where great forces have to be controlled by fall-
ible operatives. The use of safety appliances and the em-
ployment of care will reduce the danger to passengers,
employes and the general public, butit may confidently be
said that even the best regulated transportation system is
not absolutely free from casualties. Most street railway
companies keep for their own information a list of the
accidents occurring on their roads, and the authorities of
some states compel the steam railway companies to keep
a public record of such occurrences. The question
whether this plan should be extended to the street rail-
ways was recently broached in the legislative halls of one
of our neighboring states and was met with proper oppo-
sition by the representatives of the street railway inter-
ests. That such a plan, if carried out, would result in
much injustice which would more than counterbalance
any supposed advantages there can be no reasonable
doubt. A record of the kind proposed would be simply
an invitation to lawyers of a certain class to bring dam-
age suits against the railway company for every person
injured, and would prevent many accident cases from
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being settled out of courts. Lvery large city, and many
smaller ones for that matter, contains many lawyers of
the class that haunt the city court house offer-
ing their services to the prisoners, and it is this class who
would most profit from such a public record, and from
whom botli the victims of an accident and the street rail-
way company should be protected.

The Skill and Ingenuity of engineers engaged in
constructing cable lines are often taxed more severely,
and their ability is measured more by the manner in which
they deal with the emergency cases which arise as the
work progresses, than in making the general plans for the
system. Among the emergency cases are included the
means to be provided so that the traffic on their own, the
parallel or cross lines, shall not be interrupted, the mov-
ing of gas pipes, water pipes and sewers, and the excava-
tion for terminal pits where the street traffic is dense.
Unfortunately, the conditions being different in almost
every city, engineers have new problems to meet, and
since tliey cannot avail themselves of the experience of
other engineers who have dealt with similar problems, the
work is frequently attended with a degree of expense far
beyond the estimates, and out of proportion to the gen-
eral work on the line. We know of no branch of engi-
neering that needs the accumulated experience of others
so much as this work of dealing with emergency cases as
above outlined. Knowledge gained in experience of this
kind, if withheld, does not benefit the individual, for the
reason that he may never again be called upon to use it,
but if it were contributed to a common fund every one
would be benefited, and new lines would be relieved of
excessive outlays which accompany this work, which in
nearly every case is now largely experimental. We hope
this suggestion will induce such engineers as have suc-
cessfully dealt with some of these difficult problems, to
tell their experience by making it public through the
columns of the STREET RAILWAY JOURNAL.

One of the Most Important Questions of the day
is how to harmonize the relations between a community
and its chartered servants, those corporations that are to
a certain extent doing a public business. It is recognized
on every hand that these relations are not so straitened
as they formerly were, and that some of the men at the
head of our great corporations are being looked up to and
respected as public benefactors. This improved state of
affairs is, in our opinion, due largely to the growing prac-
tice of publishing annual reports which set forth the af-
fairs of the companies and show to the public that the net
income from operations is not as fabulous as imagination
is accustomed to picture it so long as a business is sur-
rounded by anair of mystery. As the practice of making
public the affairs of corporations becomes more general.
so much more will the relations between the community
and corporations harmonize. The day has passed when
large fortunes can be made quickly from a public busi-
ness, and capitalists must recognize the fact that only a
limited income can be expected from investments in this
direction, but it may be expected that this income will
be large in proportion as the community is taken into the
confidence of the corporation. On the other hand, the
community should not only be just but generous in its
dealings with such companies as undertake transporta-
tion in any shape, by giving them a place to put their
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lines, and in case of strikes providing the full protection
of the police and military forces if necessary. It should
never be possible for a strike to interrupt the operation
of a rapid transit line. If necessary let the accounts of
the companies be subject to the inspection of the public
officers, and when a certain liberal per centage of income
is realized, follow with a lowering of fares; but tlie com-
panies should be exempt from taxation except on real es-
tate. Experience shows,as we have often noted, that
taxes of whatever nature come out of the public in the
end from economies that are met by indifferent service,
while on the other hand the service will improve in pro-
portion as the companies are unrestricted.

Census Bulletin No. 55, which purports to give
the relative cost of building and operating the different
systems of street railways, was issued in April, 1891, and
contained a statement that it would be followed soon by
The
public have been waiting very patiently for thissecond
publication, but so far as we are informed it has not yet
made its appearance. In the meantime, nearly every
writer who has treated on rapid transit subjects in the
popular magazines has drawn liberally on No. 55 for his
statistics. We have had our suspicions from the first that
there was something wrong with this bulletin, for the
reason that its conclusions were very much out of har-
mony with the data that we were able to collect. That
we were not alone in our suspicions, the letter of our cor-
respondent printed in another column fully confirms. We
have made considerable effort to locate the roads num-
bered in the bulletin, and think that we have been able
to identify most of them, and from what we know of the
lines, and from records, we have come to the conclusion
that the bulletin in question is an aggregation of errors.
When lines are said to have a grade of from 70 to 8o per
cent., one naturally suspects that equally glaring errors
may have crept in under other heads. We do not charge
the Census department with having falsified the returns,
by any means, but that there has been a looseness on the
part of street railway companies in making returns, so
that grave errors doubtless existed in the forms from
which the bulletin was compiled. A case in point is that
of one of the lines reported, which we think we have iden-
tified, for which the returns made to the department were
filled out by one of the junior clerks in the company’s
office, and the officers of the company did not know that
a return had been made, or, if they did know, did not
take the trouble to verify the figures. We think the
Census department in justice to itself should give the
names of the lines referred to, and this would aid those
interested to judge of the accuracy of the reports. Sta-
tistics of this kind are very valuable and often influence
the investment or withholding of a vast amount of
capital, so that it is important that they be reasonably
accurate, but averages made from such statistics as are
compiled in the bulletin are very misleading.

The Municipal Control of Street Railways is a
favorite topic among many writers on economical subjects.
It was not many months ago that a gentleman who makes
an especial study of municipal administration, contributed
to a leading magazine an article in which he described
Glasgow as a model city. In the course of the essay he
treated of its street railways, and commented with the
fullest approbation on the fact that the system was owned
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by the municipality. The roads are operated by a com-
pany whose lease expires in two years. The article, which
attracted no little attention at the time, is recalled by the
visit to this country of a member of the town council of
Glasgow, who seeks information regarding the operation
of street railways. His particular mission was to inspect
the cable system of Chicago. While he admired the
splendid work done by the system, he was not prepared
to recommend its adoption by his city. The statements
that he makes, however, indicate how much better off are
the people of Chicago in the matter of transportation than
are the residents of the Scotch city, in spite of the tact
that Chicago is confronted by a serious problem of
intramural transportation, the solution of which has been
the study of various commissions. Ve do not believe in
the principle of the municipal ownership or operation of
railways, and the fact that Glasgow makes more money
out of the local system than does Chicago from the car
licenses, does not signify to us. The general question of
municipal control needs no re-argument here. The point
that interests us just now, is that relating to the prime
considerations in street car service, judging from the pas-
senger’s point of view. How unenterprising the Glasgow
management is, may be judged from the fact that the
people have to depend solely upon horse cars and omni-
buses. No step has been taken toward the introduction
of either electricity or the cable. In Chicago where pri-
vate enterprise alone is dominant, cable, electric motor
and steam are employed, while new systems of traction
which promise improved service are constantly being
tried. The rolling equipment is far superior to that
operated on the Glasgow tracks. In the matter of fares,
too, Chicago has the decided advantage. For the expend-
iture of five cents the Chicagoan can secure transporta-
tion on several lines for a distance of about eight miles,
where for the same distance in the Scotch city the fare
would amount to sixteen cents, according to the schedule
of two cents a mile. Were such a fare exacted in Chicago
imagine the violent remonstrance of the average passen-
ger! Chicago has nothing to learn from Glasgow; but
the latter city may well question whether the principle of
municipal ownership in all respects works to the advan-
tage of the people generally who are interested in street
railways solely as a means of cheap, convenient and rapid
transportation. We have said that the general principle
of city control needs no consideration here, but we cannot
refrain from asking what would be the result if street car
systems in Chicago were under the control of the City
Council, seven of whose members are on trial for bribery
at the time this paragraph is written.

‘“Nothing is Impossible,” say the engineers; “only
give us a banker’s order and we will construct any public
or private work that may be demanded for human con-
venience or happiness, but we cannot always guarantee
that the income from operation will pay tor the invest-
ment.” The question of income being considered, the
services of the engineer who advises when not to build is
frequently of more value than those of one who boast-
ingly undertakes to do a work in which doubt is an im-
portant factor. A case in point is that of the proposed,
much advertised, straight, hundred miles an hour electric
road between St. Louis and Chicago. We have given this
matter little attention heretofore, because we considered
the idea too visionary, and the details of operation as pre-
sented by its promoters too indefinite to merit serious con-
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sideration, but since the matter has been brought into
prominence through a lecture recently delivered by the
originator of this bold scheme before the New York Elec-
tric Club, and, hence, has been considered by some to have
the endorsement of the club, it seems fitting that we
should caution our readers or such of them as contem-
plate taking stock in the enterprise, to receive the propo-
So much stigma attaches to the
memory of those who in the early days of railroading
ridiculed the idea of steam propulsion that critics nowa-
days are very cautious about expressing an opinion re-
garding new methods of transit lest they in turn become
the butt for ridicule. In reference to the project under
discussion, we are willing to take our chances, however,
fer the details of the plan are so absurd and violate so
many electrical and mechanical principles, while the cost
of the enterprise is placed at such a low figure, and is
confessedly confined to only one favored locality with a
coal mine and water power ready made, for which “no
one couldn’t send in no bill for,” that the proposition de-
serves ridicule if not contempt. As to the cost, which is
stated to be $6,000,000 for the 248 miles, a few figures will
demonstrate its absurdity. The roadbed, it is admitted,
must be equal to that of a steam line, which, with ballast,
proper drainage and suitable rail would cost at least
$50,000 per mile, or $12,400,000, to which must be added
the cost of rolling stock and electrical equipment. But a
200 H. P. motor with a weight of only 6,000 lbs. and a
speed of 500 revolutions, is, in the language of another,
a very great feat indeed ; but this is outdone by the cur-
rent transformer scheme and multiphase system which
starts with 500 volts at the generator, steps up to 25,000
volts, when it is brought down to 3,000 volts and led along
the trolley wire. It would seem that it would not require
a 200 mile line to demonstrate all this; there are plenty of
long electric lines now in operation that would no doubt
avail themselves of this saving in current transmission,
and on which one or more cars could be run to demon-
strate the practicability of the scheme before entering
upon the equipment of the proposed line. We would not
advise the Chicago & Alton or the other steam lines that
now operate between the two cities to advertise their roll-
ing stock or other stock for sale at present, nor the gov-
ernment as yet to cancel its mail contracts with these
lines. It is safe to say that until after the Columbian Ex-
position is closed there will be sufficient traffic to keep all
lines reasonably employed.

sition cum grazno salis.

The Relative Merits of a cable or electric system
of traction for a proposed line in Sydney, New South
WWales, have been strikingly set forth in a voluminous
report recently published by the Parliamentary Standing
Committee on Public Works of that far away country.
This report is the record of, probably, the most thorough
investigation that has ever been made relative to rapid
transit schemes, and could never have been made or pub.
lished, owing to the expense, had it not been done under
government auspices. The report gives wverbatim the
questions and answers put to and given by experts who
were summoned to give testimony in the matter. Be-
cause of its value and for other reasons we surrender con-
siderable space to the publication of the conclusions of
the committee which decided, by a vote of seven to five,
to recommend the cable system for the line under consid-
eration. The decision of the committee, relating as it
does to a particular line, is doubtless a wise one, for owing
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to numerous grades it is doubtful if the line could be
operated successfully by any electric method ; but had
the question been in reference to a system for the entire
city or for the other cities of that country, then we think
an injustice would have been done to electric traction,
had the same opinion prevailed. We base our judgment
in this matter on the fact that important additional evi-
dence could have been secured in favor of electricity,
while some of that given and which seemed to have great
weight with the committee was unfortunate in that it
was based on defects which could have been remedied.
We refer to the electric line between Randwick and
Waverly in the same country, which was constructed of
material sent out to the Melbourne Exposition a few
years since and was rot put in service under the direct
supervision of the Thomson-Houston company, and, as
the report states, it has not reached expectations either
in regard to capacity for dealing with traffic or in reason-
able cost of working. Another feature which had great
influence with the committee was the lack of reliable evi-
dence as to the cost of operating electric lines, and the
report on this subject reflects very seriously on American
railway managers. We quote from the report in this
matter : “It is, in the present condition of electric tram-
ways, very difficult to get accurate information on this
point. The difficulty is said to be due to the circum-
stance of the companies controlling the electrical tram-
ways in America being subject to the municipal authori-
ties of the localities in which the tramways are laid. A
provision in the agreement between the municipalities
and the companies requires the latter to reduce the fares
upon the tramways, immediately a certain rate of profit
has been reached,and to avoid this reduction the com-
panies are said to conceal the actual profits made, and
consequently, the actual working expenses incurred.”
This, not being true to any great extent either in regard
to agreement or the practice of concealment, will at once
be seen to be unfair testimony. We admit there is diffi-
culty in getting reliable statistics relative to operating
expenses, but it is owing, as we have frequently shown, to
the constant additions that are necessarily made to nearly
every line that has been put in operation, and usually, the
method of bookkeeping employed by the companies does
not separate strictly operating expenses from the cost of
betterments. From the reports of such companies in
states which require annual reports to be made to the
boards of railroad commissioners, reliable statistics can
be had. The report under discussion shows the necessity
of some concerted action on the part of electric supply
companies and the management of electric lines, looking
to the compiling and publishing of reliable statistics
relating to operating expenses. This emphasizes the
necessity, as we have frequently noted, of a uniform
system of keeping accounts and of committing this work
to competent clerks who will care for details and render
trustworthy reports. It is unfortunate that an industry
that is developing so fast in our own country and is prov-
ing a boon to hundreds of towns and thousands of people
should be denied to the dwellers on the other side of the
globe, because its merits, looked at from so great a dis-
tance, seem to be distorted. We hope that the report
which we publish will stir up the electric companies to
look more carefully after their interests abroad.

Tue Fitchburg (Mass.) & Leominster Electric Rail-
way has been put in operation.

Electric Power on the New York Elevated Rail-
way System.

The elevated railway system in New York has long
seemed to electrical engineers an ideal place for demon-
strating the advantages of electric motors for a metropol-
itan transit system, and as our readers will remember,
some of the earliest experiments with electric traction of
Field, Sprague, Daft and others were with cars on this
railway. Although these experiments were not followed
by the adoption of electric motors on the road, they con-
vinced the managers that in many respects electric power
was preferable to steam power, and in view of the impor-
tant improvements which have been made with electric
motors during the past few years, it has seemed for some
time that a change of motive power, which was undesi-
rable a few years ago, might at the present time be made
to advantage. The managers of the New York elevated
railway system, therefore, thirough Col. I'. K, Hain, recently
requested and obtained from the New York office of the
Short Electric Railway Co., of Cleveland, a proposition
for the equipment of a portion of their system with elec-
tric power. The proposal made by the Short company
includes all of the Third Avenue division of the system,
the division upon which the greatest traffic occurs, it be-
ing considered by the electric company more desirable to
install their system on a crowded division of this kind
rather than upon the suburban branch, as first proposed.
The plan is to build a number of electric locomotives
about the same length as the present steam locomotives
and capable of drawing the same load, 7 ¢, five loaded
cars or more. The locomotives will have six driving
wheels, each pair of which will be supplied with power
by a fifty horse power gearless motor, similar in general
arrangement to the street car gearless motor, but differ-
ing in some details made necessary by the different condi-
tions. The supply of electricity will be taken from a novel
third rail carried near the surface of the ties and pro-
tected carefully against possibility of short circuit. The
rails will probably be used for the return, and feeders will
be arranged so that the destruction of a portion of the
track owing to the walls of the building falling on the ele-
vated railway, or other cause, will not result in interruption
of the supply of current on other sections of line. The
power stations, of which there will probably be three or
more, will be located near the East River, where the real
estate will not be so expensive and where the facilities for
the receipt of fuel, etc., are the best. After the equipment
of the sections of road where there is a great amount of
traffic, it is the intention that the trains drawn by the
electric locomotives will run between the steam motor
trains until the entire system shall be equipped. The
principal advantages claimed for the use of the electric
system besides that of economy and the obviation of
smoke, gases and cinders, as well as escaping steam, are
that less time is required to get up speed, and the de-
cision of the elevated railway managers upon the propo-
sition will be awaited with interest. Professor Short and
Mr. E. J. Wessels, the Short company’s general Eastern
agent, have had several conferences with Vice-President
Hain recently, and very likely there will shortly be a
definite outcome in substantial shape, from their confer-
ences.
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Tue West End Street Railway Co., of Boston, finding
that their fifteen horse power electric motors were too
small for their long cars, and having, in consequence of
the substitution of long for short cars a surplus of elec-
trically equipped short cars, have offered a number of
these for sale. The cars for sale include sixteen foot
open and closed cars equipped with single and double
reduction motors. The company are also disposing of
some of their double reduction motors mounted on four

wheel swivel trucks.
——————p ¢ @ G—

THaE mayor of Denver, Colo., is considering a proposi-
tion from the Denver Tramway Co. of that city to sprin-
kle the streets over which the carsrun, by electric power
sprinklers.
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New 300 H. P. Generator.

Our illustration gives an excellent idea of the new
300 H. P. generator lately put on the market by the Short
Electric Railway Co., Cleveland, O. This generator is
capable of delivering a current of 500 amperes at a press-
ure of soo volts. The field magnet frame is of a new
design, thirteen feet in length and weighing ten tons.
The field magnets twelve in number are bolted to this
frame and are similar in construction to those of the four
pole machine described in our September 1891 issue.
The armature, which is mounted on a shaft thirteen feet

of this shaft is a hand wheel and jam nut by means of
which the brushes can be easily and quickly adjusted and
held. This generator is designed to run at 3o0 revolutions
belted and 2350 revolutions when connected direct to an
engine.

PO

The Foundations for the Houston Street Station,
Broadway (N. Y.) Cable Railway.

The decision by the managers of the Broadway &
Seventh Avenue Cable Railway to rent the upper stories
of the main cable power station, now being erected at

NEW SHORT 300 H. P. GENERATOR.

in length, is of the well known ring type built by this
company and is fifty inches in diameter. The construc-
tion of this armature was also fully described in our Sep-
tember 189r issue. The shaft runs in self oiling and self
centering bearings. The centre bearing is provided with
six thrust collars. The box in which this bearing runs
is provided with a new device by means of which it can
be easily adjusted. On the lower half of the box there
is cast a feather which moves in a similar groove in the
trame, and it is operated by a screw which extends
through the frame. This screw is provided with a hand
wheel and jam nut by means of which it can be easily
held and adjusted. The commutator is of large diameter,
24 inches and contains 200 bars. The brushes are six in
number afd are carried and adjusted in a novel manner.
A split wheel is provided in the lower side of which are
gear teeth which mesh into a pinion mounted on the
shaft which extends from the frame. On the outer end

the corner of Houston Street and Broadway, for offices
and business purposes, necessitated a special construction
of the foundations in order to avoid any vibration of the
building by the operation of the machinery. It was,
therefore, decided to make the foundations of the build-
ing entirely independent of those for the machinery, so
that any throbbing and vibration of the latter would not
affect the former. The plan decided upon, and now being
carried out is as follows: The floors of the building
proper are to be supported on forty-five interior piers and
twenty-eight piers on a line with the exterior walls, which
will be self supporting.

The exterior piers will consist of steel columns fixed
on a grillage of iron bars, the latter resting upon stone
walls. The interior piers are to be coustructed as follows:
Large cylinders of wrought iron or steel are to be sunk
into the earth and filled with sand below and concrete
above, and on the top is to be a grillage of iron beams.
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The latter will be level with the tops of the cylinders,
which are only six feet in length. Resting on the grillage
will be massive iron bases, weighing in the neighborhood
Steel columns will surmount these
The cylinders, except a few for supporting tlhe
court of the building, will vary in interior diameter
from eight feet six inches to twelve feet.
fold object in their use; they will prevent the sand foun-
dation from spreading laterally, and they will also divide
the sand on which the building is to be supported from
the sand foundation of the machinery floor, the latter be-

of 3,000 lbs. each.
bases.

ing the principal reason.

In order to have room for the driving wheels on the
machinery floor, as has been already stated, it has been

necessary to excavate to a depth of
forty-two feet below the street level.
Bridges of iron beams, resting on brick
walls, are to be constructed around
the columns supporting the building.
The purpose is to prevent any part of
the machinery floor, which will rest
partly on the bridges and partly on the
sand foundalion, from touching the
main columns. Thus all of the weight
of the machinery floor will compress
the sand not used to support the build-
ing. The latter will compress only the
sand under the main columns.

e e@mres—

Dircet Connected Engine and
Generator.

On this page is shown a multipolar
electric generator, connected directly
to the shaft of an engine built by the
Lake Erie Engineering Works of Buf-
falo, a description of which was pub-
lished in these pages some time since.
The engine was designed with especial
reference to direct connected multipo-
lar generators, and the illustration
gives a general idea of the appearance
of the engine when adapted for electric
railway service and driving one single
generator on the low pressure side.

These engines are built, arranged
for direct connection, in sizes from
50 to 5,000 H. P. units, and of either
compound or triple expansion type. A
number of the smaller sizes are already
in use, driving by direct connection
lighting dynamos in office buildings, a
place where economy of space is an im-
portant consideration.

The Field Engineering Co., the
Eastern representatives of the Lake
Erie Engineering Works, expect to

have several of the larger sizes running in electric rail-

There is a two-

New York Strect Railways in 1891,

The second volume of the ninth annual report of the
Board of Railroad Commissioners, of the State of New
York, for the fiscal year ending June 30, 1891, which was
transmitted to the Legislature on January 12, 1892, con-
tains some very interesting statistics in regard to the
street railways of the state as well as of the steam railways.
We find in the state 105 companies reported as operating
surface street railways. These show total gross earnings
from operation of $20,153,973.66, and total operating
expenses $14,914,204.72, giving net earings from opera-
tion of $5,239,768.94. The net earnings from opera-
tion during the year ending June 30, 1890, was $4,851,-
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way service, connected direct to multipolar generators,

at an early date.

_ A POINT of interest to stockholders in business corpo-
rations was decided June 17 by the N Y. Court of Appeals,
in the case of Thomas Commerford Martin #s. The W. J.
Mr. Martin, who was and is a stock-
holder in the W. J. Johnston Co., believing that its affairs
were being improperly managed, obtained from the Su-
preme .Court a writ of mandamus requiring the company
to exhibit its books to him and to allow him to make ex-
The company resisted
the application, claiming that Mr. Martin was not a stock-
holder; that he had no right in any event to make ex-
tracts from the books, but only to inspect them; and that
his motives for the examination were improper, as he was |

Johnston Co. Ltd.

tracts or memoranda therefrom.

interested in a rival corporation.

The case was very strenuously litigated by the com-
pany, but the court mentioned has finally affirmed the de- |

DIRECT CONNECTED ENGINE AND GENERATOR.

044.76. Nineteen roads reported a deficiency from opera-
tion during the year, and only twenty-five less than one-
quarter paid dividends. The average rate of dividend
paid was 8 per cent. In 1890, ninety-five roads were
reported as in operation, of which eleven reported a defi-
ciency. Twenty-nine paid dividends. The roads paid a
total of $938,676.22 as taxes.
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