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PATENT OFFICE.
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(No model.)

To all whom it may concern:

Be it known that I, HARRY WARD 1.EON-
ARD, a citizen of the United States, and a resi-
dent.of Chicago, in the county of Cook and
State of Illinois, have invented a certain new
and useful Improvement in Combined Track
and Train Lighting, of which the following
18 a specification.

My invention relates to devices and means
for operating electric systems for trains and
local translating devices along the track from
a motor fixed upon the ‘rmm and my object,
18 to provide convenient means therefor.

My invention is illustrated in the accom-
panying drawings, wherein-—

mee 1is aside view of a locomotive and
car, palts broken away to show the dynamo.
Piﬂ 2isa diagrammaticview of the track and

100&1 devices Emd trolleys and generator. Kig.
8 18 a similar diagrammatic view of the train-

lighting system, and T Fig. 4 18 a cross-section
Showing the arrangement of wires and trol-
leys. Fig.5 is a plan and diagrammatic view
of a mechanism for controlling switches and
lights.

Like parts are indieated by the same letters
in all the figures. -

A is the loeomotwe B, the baggage-car; I3/
%, the passenger-cars; 132 , the dynmno ]33,&
tmlley carrying two 101161‘%, and B* another
trolley carrying one roller and controlled by
the cord B From one pole of the dynamo
pass the conduoctors C along trolley B* to
roller D, C” along trolley B to roller D/, and
C? to the car-lighting system. T'rom the other
pole of the dynamo pass the conductor C?
along trolley B*to the roller D? and conductor
C* to the car-lighting system. The dynamo

will be regarded as moving in the direction

of the arrows in Figs. 1, 2, :fmd 5, and toward
the observer in F153 4,

K E are storage-batteries, and B’ E’ lamps

or translating devices on the cars coupled in
multiple are, as shown, or in any other suit-
able manner, between the conductors C° and
C4, the whole serving as electrie-light pl&nt
for moving trains.

Buspended along the track arc the two out-
side systems of wires I and ¥/, consisting of

5¢ & series of conductors of suitable length over-

lapping and their ends insulated, so as to

malke a discontinuous conductor on each side
of and along the track. Midway between
these are placed a series of short diagonally-
arranged conductors G G, their ends insulated
from each otherandoverlapping, asindicated.
The trolleys are so constructed that when the
trolley I3° is elevated in its normal position
(indicated in Figs. 1 and 4) the roller D" and
the voller D? bear, respectively, against the
diagonal conductors G G and the discon-
tinnous eonductor I/, as indicated in Fig, 2
It will be clear that when any one of the
conductors G G, against which the roller D’
bears, is connected with that portion of the
discontinuous conduetor I against which
the roller D? bears a circuit will be formed
through such connection. Such a circuit

1s shown as composed of the conductors H
and IT’, making connection with the motor
H-, the circuits sitarting from the generator
B*, through the conductor C’, roller D’, con-

ductor G, conductor H, motor II*, conductor

H’, conductor F’, roller D conductor C3 to
generator B* When the train is proceeding
1n the opposite direction, the trolleys could
be made reversible on the car, so as to retain
the same relative position, or, if not so, the
car being reversed, the roller D* would trav-
erse the discontinuous conductor P2, in which
event the motor 1I* would require to be
switched in proper manner into a stmilar ¢ir-
cuit connected with the conductor F. Inlike
manner the lamp J, coupled between the con-
ductors J’ and J= i operated. So, also, the
storage-battery K and lamps K’ KX’ are op-
erated when the roller D’ is on that conductor
(x with which the conductor I* from the bat-
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tery is connected, and when the roller D* is

on that portion of the conductor I to which
the conductor IC° leads from the battery.
These wires G G are suspended from the block
L by the links I I”. The lamps J J might
be suspended along the wire M, which 1is
stretehed between the posts M’ M/, the sev-
eral wires, lamps, and the like beilng sus-
pended by means of the blocks N N, or in
any other convenient and desirable manner.
Proceeding from the two adjacent portions of
the discontinuous conductors I and EF’/ are
the conductors O and O’. The conductor O

18 branched and passes first through the lamp

Jle
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O® to the contact O? and then thlouﬂ'h the
lamp O* to the contact O,

- leads to the contact-plate O%which alternately
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from the motor P>,

engages the plates 0O° O°. It will now be seen
that when the poles D*? and D -are in contact
with the discontinuous wires F’ and F a cir-

cult will be formed through that one of the

lamps O* O* against whose contact the plate
O°f rests.

detail. P P are railroad-rails on the ties P’
P’, and P2 are the rails of the switeh-track, and
Ps P‘* the movable rails of the switch. These

rails are secured to the cross-rod P, which is

driven by means of the gear and eccentric
This motm is coupled by
means of the wires P% and P7 with the con-
“ductors ¥/ and T, or with, those portions of
such conductors as are adjacent to the motor.
20 The conductors I and I must be unbroken
- or their parts connected at the point where
-the last-described devices are connected, as

shown. So it will be seen that, no matterin
which direetion the tain is moving, if thetwo

outside trolleys are in contact with the con-

ductors F ¥’ a current will pass through the

~motor and the same will operate to move the
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full and dotted lines.
passes the conductor R*tooneof the conduct-

roller D’.

switch. R is a moving contact-bar project-
ing from one of the rails P and insulated
thereflom 1t is adapted fo successively en-.

gage the contact-blocks R> R® as shown in
From the contact-bar R

ors . From the conductor F passes the con-
dictor S,one branch S’ going to thelight S?and

. 'th2ence by conductor S'-’ to the contact-plate
- R*,
the light 8% and thence forms two bl:;mches

This same conductor S passes through

one conductor S° passing directly to the con-
tact-plate R3, .‘El,lld conductm S¢ which passes
through the lamp S* and thence to the con-
duetor 5% which leads to the conductor L.

From the contact-plate RR? a current may pass

along 8% through lamp S° conductor S to
eonductor Y.

and S7 to belighted in such manner as to in-
dicate the posu:mn of the switch by the action

of the train moving in either direction.

The use and oper ration of m y invention are

- as follows: When the train is moving in the
‘direction indicated in Fig. 1, the tlolley B?
-should be normal]y elev&ted sothat the roller

D’ will be in engagement Wlth the conduictors
G, and the roller D* will be in engagement

IW1th the conductor F’ a8 111(:110&’56(:1 in Fig. 2.
The dynamﬂ Nnow bemﬂ' in operation, a cur-

rent will pass thernce alonw the conductors C?

and C*. (mdlcated in Fig. 3) along the cars of

the train, and will energize the severallamps

B’ B’ and supply the batteri ies E E. At the

same time a current will pass from such gen-

‘erator along conductor C’ and roller D2 Lo

conductor F’ and along conductor C/ and

sary to connect the tmnslatmo* devices orin-

The eonductm o7

A somewh:&ut similar construction
to those last described is shown in Fig. 5 in

The object of this construec-
~ tlon is to cause the lights S° and S° and &4

To make a complete circuit for
,such current to pass, it will only be neces-

405,895

sert conductors between such wires G and F’,
or between adjacent portions thereof. Thisis
shown in Kig. 2, where, beginning at the left,
there is first a motor H* connected between
the condunctors (¢ and F’ by means of the
conductors H and H’, so that when the train

‘is passing that conductor G and that portion

of the discontinuous conductor I to which

“such motor is coupled the said motor will be

70

energized and may be-used -for any desired -

wmk In like manner the lamp J or a series
of such lamps or several series of them are
coupled by means of the conductors J” and
J% and in like manner the storage-battery K,
with its dependent lamps X’ K" by the con-
duetors K* K® to the conductors (x and B/,
O is a conductor
leading through the lamp O* to the eontact—

plate O’

from the conductor K,

'80.

O’ is a (*011(111(,1:01 leading from the con-

ductor F’ to the movable con_taet plate OS,

‘and O?is a lampin a branch of the conductor
O which leads to the contact-plate O°.

~The

contact-plate O° moving between the con-
tact-plates O° mld O?,. and adapted to alter-

nately eng

example, from a switch or forming part of
suchswitech. Now,if thelamp O?isred and the

age them, is itself moved back and
forth by t;he bars _O*" and O° projecting, for
95

lamp O* green—oneindicating thattheswitch

18 thrown in one direction &nd the other that

1t 18 thrown in the other direction—it will be

possible for the engineer on the train carry-
ing the dynamo B? to determine which way
the switch is standing by freeing the trolley

100

B so that it will bear its rollerD against the
conductor F. Then 1t is clear that a current

will pass through that one of thelamps O* O*

1-05'-.'._ |

whose contact-plate is in engagement with

the contact-plate O° If engag ed as shown

in full lines, there will be a emrent passing
from the dynamo through conductor C, roller

D, conductor T, conductor O, lamp 04 con-
taet~p1ate 0>, eontact—pmte Oﬁ conductm O,

IIc .

conductor I" roller D?, Conductor C3 to and o

through dynamo B2, thus energizing the lamp
O, The lamps J J are Su%pended in any de-
sired manner—as, for example, from the cross-
wire M, suspended on the posts M’ M’—and

I 15 o

in like manner the wires If, I/, and G may -

be suspended, as well as the bloek L, which
supports the wires G in its links I/. Al
these devices may be supported by means

of the 1nsulation-blocks N N, if desired.

These several translating devices (exhib-

I20

ited in Fig. 2) are placed upon one side of

the track, aud all but the last deseribed would
only be operatne when the train was mov-

125
ing in the direction indicated; but they

miﬂht be easily coupled so as to be operative -

from either side, or suitable switches might

be provided, or these local translating devlces -

might be duplicated and connected Wlt]_l the
conductol I, so as to operate . when the train
is moving in either direction.

such: tlansla,tlnw devices as the motor and
the storag e-battel vy should be provided with

130
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reversing-switches, so as to

Jamp and indicates that the switeh is in

405,895

send the current
through them in proper direction no matter
which way the train is moving.

The parts illustrated in Fie. 5 may be re-
garded as a continuation of those shown in
Fig. 2, with another and additional device for
track lighting and switehing exhibited, the
same being coupled so as tosignal and switch
regardless of the direction in which the frain
1s moving. Suppose now the train to be mov-
1ng along this portion of the track indicated
in Kig. 5 toward theieft. As soon as the roll-
ers D’ and D? engage that portion of the dis-
continuous conductor I’ and that one of the
conductors G to which the devices illustrated
1n Kig. 5 are attached, a current will pass from
conductor G along conductor R* to contact-
rocdd R, thence to contact-plate R* the parts
being in the position shown in full lines,
thence along conductor S° through lamp Sg
conductor §¥ to conductor 7, and thence
through the rollers, trolleys, and dynamo, en-
ergizing the lamp 8% which we will sappose
to be a red lamp and which indicates that the
switch is thrown inthe position shown in full
lines, and therefore indicates that the switch
18 in proper position for a train moving from
right to left. If now the switeh had been in
the position shown in dotted lines, the cur-
rent would be as follows: From conductor S,
through conductor R* to contact-plate R, con-
tact-plate R? conductor S°, lamp S7, conductor
5% conductor S% to conductor I/, thence
th ough the dynamo, thus energizing the lamp
ST, ::md showmﬂ ﬂmt the letch 18 In the posi-
tion shown in dotted lines. 1If this be desired
and the train moving from right to left de-
sires to pass off on the switch, no action will
be taken; but if the engineer desires to con-
tinue his course toward the left on the main
track he will raise the trolley B*, so as to bring
the roller D against the conductor F, thus
sending a current through the motor P° by
means of the conductors PP® and P, and mov-
ing the switeh over into the position shown
1n fall lines.

We will now suppose that the train is mov-

ing from the left toward the right, the parts
being as shown in full lines. In this event it
will be clear that the roller D? will be in con-
tact with the conductor ¥, and the current
will pass from the conductor ¥ through con-
ductor S, conductor S/, lamp S?, conductor S5,

contact-plate R*, contact-rod R, conductor R*

to conductor G, thence through the dynamo,
energizing the lamp 5°, which like 8% is a red
the
position shownin fulllines. Ifnow theswiteh
be in the position shown in dotted lines, the
train still moving from left to right, the 1011@1
D*being against conductor If, the current will
be as follows: From conduetor I along con-
ductor S, through lamp St conductor S, con-
tact-plate R? contact-rod R, conductor R* to
conductor G, thence through the dynamo,
thus energizing the lamp S% which, like the
lamp S% is green, and which indicates that

the switch is in the position shown in dotted
lines. Theengineerwill then throw the trolley
carrving the roller D 0 as to bring such roller
in contact with the conductor F" when the
current will again be thrown throunh the mo-
tor and the switch be moved. Thus it will be
seen that, regardless of the direction in which
the train is moving, the position of the switch
will be indicated, and that the engineer may
throw the switeh in either direction from a
moving train, both indication and motion of
the switeh being secured by means of the en-
ergy derived from the generator on the train.

With a dynamo or generator on a moving
train, as in the case of electric lighting for
such trains, it becomes economically possible
to light the track from such generator, and
also to light -local systems—as, for instance,
for depots and the like. This requires track-
lighting usually both in front and behind the
moving train. A prominent distinction be-
tween track-lighting and track-signaling by
means of a generator on a moving train will
be found in the fact that the signaling de-
vices operate intermittently and not continu-
ously, whereas in lighting the track 1t 1s es-
sential that the lamps or translating devices
should be continuously operated for a con-
siderable portion of time, and the energy re-
quired to so operate or energize such local
translating devices or track- llﬂhtlll'f‘ lamps
would require a generator of some con51dem-
ble capacity, :-;md hence the desirability of
combining the track and train lighting, since
the generator used for energizing the train-
Lunp.s could be %mmlmneously 11sed to ener-
oize the track-lamps.

I claim as new and desire to secure by Let-
ters Patent—

1. The combination of amovable generator,
conductors, and translating devices connected
thereto, energized therefrom, and moving
therewith, a series of fixed conductors and
translating devices connected therewith, and
a movable connection from the generator to
the fixed conductors to complete the circult
therethrough, and thus energize the fixed
translating devices from the movable genera-
tor, some of such fixed translating devices be-
ing normally always energized. |

2. The combination of a movable generator,
conductors, and translating devices connected
thereto, energized therefrom, and moving
therewith, a series of fixed conductors and
translating devices connected therewith, and
a movable connection from the generator to
the fixed conductors to complete the circuit
therethrough, and thus energize the fixed
translating devices from the movable genera-
tor, some of such fixed translating devices be-
ing normally always energized, said fixed con-
ductors overlapping, so as to be in contact

with the movable connection in such manner
as to keep one of them normally always in
contact with such conductors.

3. The combination of a movable genemtor,
conductors, and translating devices connected
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thereto, euerﬂ*lzed therefrom, and moving
therewlth a series of fixed _eonductors and

tl'a,nﬂatmn devices connected therewith, and

a movable connection from the ﬂ'enemtor to

~ the fixed conductors to complete the circuit
therethrough, and thus energize the fixed
_-tmnslatmn' devices from the movable genera-
tor, some of such fixed translating devmes be-
ing normally always energized, S:;ud local or

405,895

fixed translating devices consisting in partof 10
local systems eont&mmﬂ converterq such as
storage-batteries.
In w1tnebs whereof I have hereunto set my |
hand this 5th day of February, 1389.
| HARRY WARD LEONARD.
Witnesses:
FRANCIS W. PARKER,
CELESTE P. CHAPMAN.
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