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THE CHICAGO ELEVATED RAILWAY.

Ir we do not often beat Americans in being first with elec-
trical projecte, we can claim that the Liverpool Overhead
Railway will have a marked influence onj the elevated rail-
roads of the United States. An elevated railway is quite an
American institution ; so foreign is it to English practice,
that we believe the con-

struction and the sub-

For much of the fol-
lowing information as
well as illustrations, we
are indebted to the
columns of the Strest
Raslway Review and the
New York FElectrical
Engineer.

One curious feature
about this scheme,
though not unexampled,
is, th;at much ?f t.ge
capital necessary for the
unl()!ertaking has been
raised in London. We
arenot going todraw comparisons between this fact and the one
furnished by an electric railway in:London, which was unable to
proceed with its project because sufficient money:was not forth-

GENERAL VIEW OF TRACK.

coming. We can, however, congratulate American railroad
men upon convincing English financiers that there is some-
thing in electric traction ; we may yet hope that these same
financiers may look kindly upon electric traction even when
proposed in this country,

Powrr House.

The Chicago Elevated Railway, which will be shortly
opened through its entire length to the public, will consist of
18 miles of road. Tracks are laid for express traing, which
will pass from the centre of Chicago into the suburbe in
5iminutes. Originally, the railway was designed for steam,
but a consideration of the figures shown by the intramural
railway at the World’s Fair resulted in the adoption of elec-
tricity.

The structure is one
of W the heaviest ever
built. It was designed
to carry safely 80-ton
locomotives, followed by
double-deck cars. The
minimum height of the
structure above the
street is 14 feet, the
vsual height being 15
feet. The track i3 4
feet 9 inches above the
bottom of the sapport-
ing girders. The sup-
porting pillars are 14}
to 184 feet high. The
standard foundation is
7 feet deep and 8 feet
rquare. The girders arc
4 feet deep. Distance
between pillars is 39 to
50 feet. The Jateral
bracing i8 equivalent to
450 lbs. per lineal foot
of track. At boulevard
croesings a special orna-
mental form of structure
is employed.

The most notable of
the structures is the
rolling lift or jack knife
bridgeacross the Chi
river, which is shown 1n
one of the illustrations.
The bridge spans 174
feet from pier to pier. It
is really two ct
bridges, each brid‘g]e
having two tracks. The
two parts are raised
and lowered se ly.
The west halves' are operated from an ele tower
between the tracks, and the east halves from the switch
and 'signal tower south of the tracks. The motors, con-
trollers,:and{air brakes for raising and lowering the bridges

G.E.C. Moror.

are practically identical with the motor car equipments
described later. The longest of the viaducts spans a clear
space of 254 feet.

The power station is 800 feet long, 90 feet wide, and 78
feet high. Its present capacity.is 6,000 H.P., but should
the service demand an increase, this capacity comld be
readily doubled, by extending it to take in the site of the
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municipal lighting plant which has become the property of
the company.

The engines are of the compound inverted vertical direct
acting Corliss type, constructed by the Allis Company, of
Milwaukee. Four of these are already set up in place on
solid brick and concrete foundations. Two are of 2,000
H.P. each and two of 1,000 H.P. each. The cylinders of
the larger engines measure 36 and 72 x 48 inches stroke,
those of the smaller 23 and 48 x 48 inches stroke. The
dinmeter of the shaft in the larger engine is 24 inches ; it
carries a 70-ton fly-wheel, 24 feet in diameter, with a rim
21 x 20 inches, making 75 revolutions per minute. The
fly-wheel in the smaller engines weighs 85 tons, is 17 x 17
inches at the rim, 18 feet in diameter, and makes 100 revo-
Intions per minute. Easy access is gained by the galleries to
all parts of the engines. Each pair of engines is fitted with
two distinct governors, one controlling the point of cut-off,
the other connected with a safety valve in the main steam
pipe. This is closed the instant the speed exceeds a certain
number of revolations.

The boilers are 12 in number, and come from the works
of the Babcock & Wilcox Company. Each boiler has a

cirouit breaker, which breaks the generator circnit instantly
should a dangerous overload be thrown upon the machine by
accident. The equalising switch is mounted on a pedestal
near the generator, and the length of the equaliser is-
thus reduced. The field rheostat and lightning arrester
are set at the back of the board, the former being operated
from the face by a hand wheel. A discharge resistance is-
attached to the field rheostat to cushion the discharge when
the field switch is opened. It is connected in series with a
pilot lamp in front of the panel. The lightning arrester
congists of an iron clad electro-magnet, in the field of which
are two carbon points separated by a lynd inch air gap.
The points are connected between the generator lead and
ground ; the magnet, between the generator and line, the:
induction of its windings affording additional protection to
the generators against lightning. The lighting switch is
gingle pole and quick break, and is conn: to the negative
terminal main switch. The positive side of the lighting
circuit is connected through a magnetic cut-out to the equa-
lising bus. Carrent can therefore be supplied for lighting
purposes from any generator, whether its circnit breaker or
main switch is open or closed. The voltmeter is a Weston

TRAIN oN Liws.

ity of 800:H.P., and is g‘rovided with a Babcock and
toox mechanical stoker, They are jdivided into six
batteries of two boilers each, and are designed for a working
pressure of 165 lbs. The furnaces are provided with smoke
consuming]devices, which work, so far, satisfactorily.

The entire electrical equipment, generators, motors, and
accessories, was furnished by the General Electric Company.
The generating plant consists at present of two 1,500 kilo-
wati generators similar to those now operating the Brooklyn
City Railroad, of Brooklyn, and the eoille’s Traction Rail-
road, of Philadelphia; and two 800 kilowatt generators
similar to those in the railway power station at Buffalo and
at 8t. Louis.

The machines are set up in place between the high and
low pressure sides{of the engine, and are thus enclosed by
the engine frames.

From the rs the current is led over insulated
oopper cables to the switchboards, which are built up of
General Electric standard generator and feeder panels. h
of the former is eqnipred with the neeessary field rheostat,
lightning arrester, voltmeter plug switch, and positive and
Degative main switches, both single pole. In eddition, it
carries 4 Weston illuminated dial ammeter, and an automatic

illuminated-dial instrament, which is connected by,the inser-
tion of a plug in;the four point receptacle in front of the
board, two of the points of which are connected to the gene-
rator between it and the main switch, the other two to' the
voltmeter bus bars, _

CoLLECTOR UNCOVERED.

The feeder switchboard is divided into a separate panel for
each feeder.

From the station the current is conducted by heavy feeder
cables to the lateral third rail used as a working con-
ductor which is shown in the view of the track. 'This
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rail is fastened to heavy timber beams set outside the
guard timbers of the regular track, The top of the rail is
elevated somewhat above that of the service rails, which are
used for the return, and are carefully bonded by two copper
stnl;ra, oneJon each side, of extra large cross section riveted
oold throngh the holes in the web. Fifty-five motor cars
and 100 trailers will make up the rolling stock of the road
at ite opening.
The motors are known

as G.E. 2,000, a title -

explained by the power
of the m'otgr. whgl): is
rated at 2,000 Ibs. hori-
sontal (irawbar all
through a 88-inch wheel

an hour on straight and
level track.

These motors, one of
which is illustrated, are
of the single reduction
type, 33 inches high
and 50 inches wide over
gears. The field frame
18 of steel, and the
armature of the iron-
olad t with series
drum single turn barrel
winding, these windings
being set in slots in the
outer surface of the

tator end allow of access
to the interior, and the
motor can be readily
inspected * either from
above or below. Two
of these motors are
mounted upon one of
the two trucks of the
motor cars, one to each
axle.

In addition to the
motors each car is

FOWING COLLECTOR COVERED.
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multiple, and they move forward at full speed. y The arrange-

Views oF STaTiON AND Rorring LiFr BriDgE.

Tax Ramway 1x Course oF CONSTRUCTION.

ment is such that each motor takes an equal portion of the
load ; and this is, perhaps, one of the most important factors
in traction work.

The reversing switch which is arranged at the side of the
controller, and is capable of movement from and toward the
motor-man, is equipped with a safety interlocking device.
This operates to render the reversal of the motors impossible,
should the controller handle not be in the right position.
As in the “K” con-
troller, this omne is
equipped throughout
with the G. E. magnctic
blow-out. :

Current is taken from
the third rail by a con-
tact shoe (illustrated),
which hangs from an
open beam projecting
from the side of the
track. The shoe i8 gus-

nded by means of
inks, which allow of its
accommodating itself to
any unevenness of the
rail or track. Each
motor truck is equipped
with two of these, one
on either side. Going
north the right shoe is
in contact, going south
the left shoe. The road
has no loops at the ter-
minals.

Each motor car is pro-
vided with two motor-
man’s compartments
built out upon the plat-
forms, set diagonally at
the opposite ends. Eich

compartment contains
its own controller and
pump.

The trains will con-
sist, at first, of one
motor car, fitted up as a
smoking car, and three
trailers. Each motor
car, fully loaded and
equipped, will weigh
63,500 lbs., each trailer
car loaded 46,000 lbs.
With the two motor cars
and three trailers the
average s will be 13
miles an hour, measured
on the tangents of the
Garfield Park line, in-
clading stops of 15
seconds each at stations
approximately 2,000 feet
apart.  The present
plans contemplate the
eventual adoption of
six car trains made up
of one motor car,
equipped with four G. E.
2,000 motors, and five
trailers. The average
speed of these trains, on
some tangents, will be
15 miles an hour, in-
cluding stope.

The four-track strac-
ture has necessitated rather an elaborate system of switches.
The interlocking switches are similar to those employed
on American steam railways, but have the added compli-
cation of the third contact rail, which in some places has
to be shifted along with the switches.

There are, of course, numerous details in the construc-
tion and equipment of this line which it is impossible
to note in this article, but from the principal features
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that we have %nt forward, it is evident that our American
friends have brought a great undertaking to a sucoessful
issne.

THE CENTRAL STATION AT NANCY.

We bhad occasion, a short time ago (writes M. Laffargue in
L’ Industrie Electriqus) to visit and examine in detail the
central station at Nancy. This station was fitted up by the
firm of Fabius Henrion under good conditions ; its working
is conducted on an economical system, which we think it
will be interesting to describe in detail.

Description of the Station.—The station comprises a boiler
room, an engine room, and various offices and warehouses.
The fig. gives a general view of the machinery.

Boilers.—The boiler room containg two semi-tabular
steam generators, with a heating surface of 60 square
metres, registered at a pressure of 6 kg. per square centi-
metre, and capable of producing about 750 kg. of steam

revolutions per minute. These dynamos have the advantage
of keeping the difference of potential constant, notwith-
standing the sudden variations of load.

On leavini:‘l:: dynamos the current is sent into & special
distribution board monuted on marble. This board contains
two voltmeters, two ampéremeters, and also a megohmmeter
for measuring directly the insulation resistance of the canali-
sation by a single reading.

Next to this board we find a second one with which
are connected the varions lighting circnits. The Pilsen aro
lampe used for lighting the railway station are 100 in num-
ber, and of various intensities (4, 8 and 12 ampéres) ; there
are also about 800 incandescence lamps for lighting the
offices. The cables consist entirely of insulated wires sup-
E)rted on porcelain insulators. Each circuit of two arc

mpe is connected with this board, and is provided with
circuit breakers, a rapid interrupter and an ampéremeter
enabling the rate of workingand the regulation of the lampe
to be followed at each moment, thus serving both as an in-
dicator and & measnring instrament. This installation has
necessitated a somewhat considerable expenditure iat -the
outset ; bat it ensures perfect safety and good working to
an important and extensive railway station. We may add

Naxoy STATION.

per hour. 'The water is conveyed from the Moselle, and is
supplied by means of an injector, or, if the injector should
be stopfgag. by feed pumpe. A special automatic sluice
lessens the dranght when the stoker opens the door to make
up the fire. The chimney, which is altogether 30 metres
high, is placed in the courtyard at a distance of 40 metres.
The water obtained from the purifiers and by condensation
is sent back to the boilers.

Steam Engines.—The engine room at present contains
only two Corliss condensing steam engines, placed at the
left ; the space on the right is reserved for two other engines,
The steam engines have a normal power of 50 H.P., their
angular is 78 revolutions per minute without load, and
75 when fully loaded. By varying the admission, the power
can be brought up to 90 H.P. under good mechanical con-
ditions, but with a greater consumption of steam. The two
axles are in continuation of one another, and a special
couglling switch enables the two engines to be coupled for
working. Under these conditions, if an accident bappens to
one steam engine or to any dynamo, the remaining engine
can drive one of the dynamos, or both at once. Under-
ground rooms have been arranged for the inspection of the

en,

m‘ steam engine drives, by a belt, an over compounded
Henrion dynamo, giving 110 volts and 400 ampéres, or 115
volts and 850 ampéres, or 40 kilowatts at a speed of 500

that the lines, the extent of which amounts to 1,100 metres,
serve as resistance, ly taking the place of the usual
rheostat, at least for the lines of sufficient resistance.

A gecond table is intended for the manipulation of
two batteries of accumulators of a capacity of 800 ampére-
hours. These are available in case of accident, and in
the daytime, before the engines have started, and during
the night after t.heg have sto] The accumulators,
cgns;.mcted l])ly ﬁI:he rm of Fa msd lienrion, :50 formed
of plates with fine ves separated by grooved supports
and glass tubes. g;:Zial precantions have been taken
for the installation of these accumulators, and to ensure
their insulation with regard to the earth. All the contacts
and connections are established by antogenous solderings.
An antomatic switch serves for the charge and discharge ; it
couples the accumulators automatically on the general circuit
of Siatribution as soon a8 the difference of potential falls
below a certain value. We will also mention the regu-
lating board ; it bears a large voltmeter of 50 centimetres
diameter, with large divisions, and two antomatic rheostats
introduced into the shunt circuits of the dynamos. A
registering voltmeter enables the continuous working of
the station to be followed exactly.

At 4'8 km. from the Nancy station is the sorting station
of Jarville, which also has to be sapplied with light. In
order to feed the lamps at this distance, a continuous cur-






