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SPECIFICATION forming part of Letters Patent No. 538,649, dated May 7, 1895.
Application fled April 30, 1894, Serial No, 509,465, (No model.) R

To all whom it may concern:
Be it known that I, GRORGE E. BAIRD, a citi-

zen of the United States of America, residing

at Chicago, in the ecounty of Cook and State
of Illinois, have invented certain new and use-
ful Improvements in Closed-Conduit Electrie
Railways, of which the following is a speecifi-
cation. | | -

My invention relates to improvements in
electric railways of that class in which a ear
running on suitable parallel rails is provided
with an electrie motor operated by a current

which is transmitted through a conductor
lying in a conduit preferably between the ]

rails. A constant and serious source of diffi-
culty in railways of this c¢lass has been the
imperfect insulation of the conducior and one
of the principal objects of this invention 1is

to furnish a simple and effective means for

insulating the conductor from accidental con-
tact and leakage, and, at the same time, to

provide means for making contacts for clos- |

ing a circuit through the motor.

The invention is fully described and ox-

plained in this specification and shown in the

accompanying drawings, in which—
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Figure 1 is a view, partly in side elevation

and partly in vertical section, showing a car

in working relation to the track, the conduit,
the conductor, and the circuit-closing devices.
Fig. 2 is an enlarged view, partly in side ele-

vation and partly in vertical section, of the

circuit-closing device, the view being in the

direction indicated by the arrow in Kig. 3.

Fig. 8 is an end elevation of the circuit-clos-
ing device,showing the chamberin transverse

section, the view belng in the direction indi- |

cated by the arrow in Fig. 2. Fig. 4 1s a top
plan showing a curve in the conduit and the
means for guiding the contact-wire hanger
depending from the car, and Fig. 5 is a trans-
verse section of one of the arms D D of the
contact-wire hanger. o

In these views, A is the body of a car sup-
ported by the usual wheels, B, B, which rest

on the parallel rails, R, R, of a track. Be- |
tween the rails, R, R, and preferably below
the level of the surface on which they rest is

a conduit, C, of suitable material and eross-

50 section formed with the usual upwardly open-

| ing longitudinal slot, ¢, bounded on either

side by parallel slot rails, C’, C’. From the
body of the car two suitably placed arms, D,
D, extend downward through the slot, ¢, pref-
erably so hung as to have slight lateral osecil-
lation, but rigid as to longitudinal oscillation
with reference to the body of the car. Kach

of the arms is of suitable econducting mate-

rial, but at the point where it passes between
the slot rails (and preferably throughout its

entire extent), the conducting material, D,1s’

covered by a layer of non-conducting mate-
rial, d, and this, in tarn, is protected against
wear by plates, d’, d’, of steel or other metal,
as illustrated in Fig. 5. To thelower ends of
the arms, D, D, are hinged exteansions, D', D/,
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projecting in opposite directions and suscep-

tible of horizontal oscillation, but held nor-
mally in the vertical plane of the two arms
by means of springs, 8, S, Fig. 1, adapted to
yield and permit the extensions to swing in
oither direction. Each of the extensions, D/,
has mear its pivotal point an upwardly ex-
tending lug, D? and near its free end a
arooved roller, R, set in the vertical plane
of the arms, D, D. A second roller, R, is
mounted in an arm, D% below the level of
the roller, R, and between it and the inner or
hinged end of the extension, and a conduct-
ing wire, W, extends about the rollers, R, R,
and has its ends fastened to lugs, D? D?, of
the two extensions. Tension springs, 8/, S,
are inserted in the wire, W, for the purpose

| of permitting slight longitudinal extension

thereof and of taking up the slack therein, the
position of the springs being preferably that
shown in Fig. 1 in which they form connec-
tions between the ends of the wire, W, and the
lugs, D% D2 The rollers, R, R, being above
the corresponding rollers, R’, R’, form sup-
ports for the upwardly inclined portions of
the wire, W, which are.advantageous since

{ they are a means of applying a gradually in-

creasing force to the rollers, R% as the latter
are successively reached by the contact-wire.
The rollers R, R, are further important in
that they permit the wire, W, and springs, S,

S/, to extend and contract freely as the wire

passes from the straight to the eurved por-
tions of the track, or vice versa.
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In the lower part of the condauit, C, lies a | ally increasing downward presSure and as it

pipe, E, of any desired material and construe-
tion and within the pipe is a continuous eon-
ducting wire, W’, embedded in any suitable
non-conducting substance, preferably such as
may be run into the pipe while melted, and
solidified by cooling. At suitable intervals
chambers E’, B/, are set into the pipe and
form continuations thereof and at a suitable
point in each of the chambers a block, F, of
conducting material isfastened to or placed in
electrical contact with the wire, W/, and ex-
tends above 1he wire and into an open space
in the chamber, all the blocks, however, being
thoroughly insulated against contact with the
walls of the chambers.
chamber, K/, is suspended a lever, G, swing-
ing on gudgeons, G’, G, set in suitable bear-
ings in the walls of the chamber, the gudgeon,
G?, being extended outward through the wall

- of the chamber as shown in Fig. 3, and a bell-

crank lever, H, H’, being keyed on said out-
wardly extending guageon as shown in Figs.
2 and 3. On the free end of the lever, G, is
rigidly fastened a block, F’/, of conducting
material adapted when pressed downward to

make a contact with the block, I, immedi-

ately beneath it and in the free end of the
arm, H, of the bell-crank lever is mounted a
grooved roller, R® lying immediately below
the slot, ¢, and in the path of the wire, W,
which is supported by the arms, D, D, the

block, F’, and the roller, R? being connected

by a wire, W=, or other suitable conductor ly-
ing within the levers, G, II. The lower end
of the member, H’, of the bell erank lever is
attached to a rod, I, which passes through a
stationary block, 1’, fastened preferably to
the chamber, E’, and is provided at the end
opposite the lever, H’, with an adjustable
head, 7, Fig. 2. A spring, S% encircling the

el &

rod, I, and lying between the block, I’, and

head, 1, tends to swing the lower end of the
lever, H’, in the direction indicated by the ar-
row thereon in Ifig. 2, and thus to hold the
block, F’, in its raised position, the upward
movement of the block being limited by the
top wallor cover of the echamber, E’, or by any
other suitable stop.

When the block, E’, of any given contact
mechanism is in the position shown in Fig. 2,
the roller, R* lies above the level of the wire,
W, which is supported by and moves with the
car, and it is evident that as the car passes
over the contact device, the wire, W, must
come in contact with the roller, R? and press
it downward untii the block E’, is in contact
with the block, F, when the motor on the car
will be in electrical connection with the main
conducting wire, W’. The relative positions

of the rollers, R, R’, at either end of the wire-

supporting frame are such that the parts of
the wire, W, lying between them inecline up-
ward from each of the rollers, R/, to the cor-
responding roller, R, so that as the wire, W,
approaches the roller, R? of any contact-mak-
ing device 1t brings to bear upon it a gradu-

In the body of the |

leaves it, its pressure upon the roller corre-

spondingly decreases, thereby avoiding any jo

shock at the instant of making or breaking

contact between the wire, W, and the rollers

of the contact devices. - |
The operation of the mechanismn thus de-

seribed when running on a straight track 18 75

evident from the foregoing explanation and
presents no difficulties whatever, but in pass-
ing around curves slight modifications are
necessary and are illustrated in the drawings.

Fig. 4, which is a top plan of a portion of a 8o

curved track with the upper portion of the
wall of the conduit removed, shows in addi-
tion to the features of the conduit already de-
scribed, a stationary curved bar, or rail, I,

lying outside of and below the outer slot rail 83

and a series of grooved rollers, R% R? mounted
on stationary vertical spindles and lying in-
side of and below the inner slot rail of the
curve. The extreme end of each of the ex-

tensions, D’, already deseribed, is provided go

with a vertical standard, D3 and on each of
these standards is mounted a voller, R,
adapted tostrike theinner edgeof the curved
rail, K, and to be guided by itabout the curve.

This movement of the rollers, R4 deflects the g5

extensions, D/, from the plane of the vertical
arms, D, D, and tends to swing the wire, W,
into the position of a chord of the arc at whose
ends the two rollers lie at any given instant.

This lateral movement of the wire brings it 100
' against the margins of the grooved rollers,

R3, R3, which it follows in succession as the
car passes around the eurve. Contactdevices
like those already described, may be placed

at any desired intervals between the rollers, 1cj

R3, R3, and as the wire always forms straight’
lines from roller to roller it will act with per-
fect accuracy upon the rollers of the contact
devices. Thesprings, S/, 8, act constantly to

take up any slack which may arise from the r1o

change of position of the wire, W, in passing
from the straight track to the curve or vice
versa. 'The contact making devices are preif-
erably separated by spaces somewhat less

than that between the two rollers, R, R, which 115

support the contaet wire, W, though the sys-
tem may be operative if they were placed
somewhat farther apart, except at the usual
stopping points along the line, since the mo-

mentum of a car when in motion would be 120

sufficient to propel it during the short inter-
val of time when the motor was disconnected
from the main wire, W".

Having now described and explained my in-

vention, what I claim as new, and desire to 125

secure by Letters Patent, is—

1. The combination with the track, the con-
duit, the wire, W/, and contact devices con-
structed and operating substantially as de-

scribed, of the car moving along the track and 130

propelled by a suitable electric motor, the
arms D, D, dependent from the car and in
electrical connection with the motor, the ex-
tensions, D/, D’, hinged to the arms the roll-
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ers, R, R, supported by the extensions, and | duit, the main conducting wire and the con-

the contact wire, W, extending about said roll-

ers and fastened to the extensions, said con-

tact wire being adapted to actuate the con-
tact devices successively as the car moves
along the track and thus to establish elee-

tr Ical connections between the main wire, W/,

and the motor.
2. The combination with the track, the con-

duit, the main conducting wire, W’, and the

contact devices constructed and operating
substantially as described, of the car moving

along the track and propelled by a suitable:

electric motor, the arms, D, D, dependent
from the car and in electrical connection with
the motor, the extensions, D', supported by

the arms, the rollers, R, R, supported by the
.extenqmns acontact wire, VV extending abount

_-wmd rollers and connected w1th sald exten-
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sions and the springs, S’, maintaining the ten-
sion of said contact wire, the contacb wire be-
ing adapted to actuate said contact devices
suceessively as the car moves along the track.
3. The combination with thetrack, the con-
duif, the main conducting wire, and the con-
tact devices constructed and operating sub-
stantially as described, of the car moving
along the track and propelled by a suitable
electrie motor the arms, D, D, dependent from
the car, the extensions, D’, D’, hinged to the
arms, the contact wire, W, supported by said

extensions, and the rollers, R% R*% mounted

atthefreeendsofsaid extensions and adapted
to guide the ends of the extensions in the pas-
safre of the car along curves in the track.

. The combmatlon with the track, the eon-' 4

tact devices constructed and operating sub-
stantially as described, of the curved guide
rail, K, lying at the outer side of the center
of a curved track section, the rollers, R3, R3,
arranged at suitable intervals aiong the in-
ner side of the center of the section, the car

-movingon the track and propelled by a suit-

able electrlc motor, the arms, D, D, dependent

from the ear and in electrlcal connectlon with
the motor, the hinged sections, D', D’, sup-
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ported by the arms, the contact wire, W sup-

ported by said extensions and the rollers R?,
R*, mounted at the ends of the extensions and
adapted to move along said guide rail, K, as
the car moves along the curve, the rollers,

50O

R’ R% being adapted to receive and guide

the wire, W, during such movement.

5. The combmatlon with the track, the con-
dmt the main conduecting wire, and the con-
tact devices operating substantlally as de-
seribed, of the car moving on the track and
propelled by a suitable electric motor, the
arms, D, D, dependent from the car, the ex-
teasions, D/, D’, hinged to the arms, the con-

taet wire, W, supported by said extensions

and the springs, S, S, interposed between the
extensions and arms respectively, and resist-

ing thedeflection of the extensions from their 6

normal positions; substantially as shown and
described. |

GEORGE E. BAIRD.

Witnesses:
CHARLES O. SHERVEY,
- A. L. H. EBBESEN.
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