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o all whom Tt may concerr:

Be it known that I, WiLLIAM B. POTTER, a
citizen of the United States, residing at Schen-
ectady, in the county of Schenectady, State
of New York, have invented certain new and
useful Improvements in Electric-Train Sys-
tems, (Case No. 694,) of which the following
is a specification.

My present invention relates to electric
trains containing a plurality of motor-cars, of
which two or more are provided with one or
more circuit-breakers each preferably of the
automatic type and set to operate on a defi-
nite overload: Itisadvantageousin electrie-
train systems to control all of the motors of
the train from a single point, and various ar-
rangements have been devised by which this
can be accomplished without the necessity of
carryingall of the current flowing through the
fields and armatures of the motors back and
forth from the controlling-point. Forexam-
ple, it is possible to have a number of motor-
controllers on the separate cars and one or
more master-controllers, each master-con-
troller being arranged to regulate simultane-
ously the action of all of the motor-controllers
and each motor-controller being supplied
with current from a separate contact-shoe car-
ried by itsown particularcar. Insuchasys-
tem the cireuit of the various motors is opened
merely by the operation of the controllers un-
der the control of the master-controller,

My invention also aims to provide in addi-
tion to this arrangement a device whereby
when for any reason it becomes necessary the
circuit may be instantaneously interrupted
in all of the cars of the train by means con-
trolled from a single point.

In theaceompanying drawings, which show
several embodiments of my invention, Figure
1 represents a three-car train equipped with
means for carrying out my invention, while
Figs. 2 and 3 represent, respectively, various
modifications.

In order to illustrate my invention more
clearly, I have omitted everything which is
notessential tothe operation of myinvention;
butit is to be understood that each motor-car
on the train is equipped with its own appa-
ratus in the usual manner and may and pref-

erably will be equipped with a master-con-
troller also, as above described.

The train shown consists exclusively of mo-
tor-cars, (lettered, respectively, A B C) each
provided with its own motor,eontroller D. Hx-
tending parallel to the traffic-rails Eis a third
rail or other conductor F, which supplies cur-
rent to the various cars through the contaet-
shoes G. Extending through the train is a
train=wire H,to which all the contact:shoes are
connected in multiple. An auxiliary train-
wire H' also extends through the train and is
conneeted, preferably through the usual auto-
matic circuit-breakersI, to the motor-control-
lers D,and thence to the motorsand to ground.
It will .thus be seen that all of the electrical
apparatus on the various cars is connected in
multiple from this auxiliary train-wire. A
number of switches or circuit-controllers N
are provided at different parts of the train, so
arranged that any one of them connects the
train-wire H to the auxiliary train-wire H'.
For example, suppose that it isdesired to con-
trol the train from its left-hand end. The left-
hand switch N, Fig. 1, will then be closed and
current will be supplied to the train-wire H
through all the contact-shoes G G upon the
train,thencethrough the switech N to the auxil-
iary train-wire ', and thence to the translat-
ing devices. Itresultsfrom thisarrangement
that the man in charge of the train is able to
ingtantaneously cut off current from all the
translating devices of the car by the move-
ment of a single switech N, while at the same
time the accidental jumping of one contact-
shoe, the presence of a short unconnected sec-
tion of the third rail, a piece of paper upon
the track, or other momentary interruption
of contact, affecting only one or two contact-
shoes, will not interrupt the supply of current
to the train or to any part thereof. The cir-
cuit-breakers I are similar in construction to
that shown in TFig. 2, and consist of a pair of
contacts I* and a moving contact I?, carried
upon the upper end of the toggle I*, normally
retained in position by a lock I5 controlled
by the solenoid H?, (Shown in Fig.1.) This
solenoid is in series with the contacts 1* I and
with the translating device. When any over-

load occurs on a particular car, the eoil H? will
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pull the armature I and reléase the toggle 1Y,
whereupon the contact I* will be drawn by
thie action of the spring I, and the translating
devices of that particular car will be cut out.
It thus appears that when a short civeuit ap-
pears upon any particular car I am able to
protect the apparatus of that car by the spe-
cial cireuit-breaker I, and at the same time I
am able to cutoff current from the whole train
instantaneously by the action of the switch N.

Thaveshown in Fig. 2 a modification of my
invention in which the auxiliary train-wire I’
is omifted and the motor-controllers I} are
connected directly to the train-wire I throngh
the circuit-breaker I, as before. I provide,
however, a control-wire I{, extending through
the train, grounded at oneend and containing
a number of tripping-coils JJ J. Switches
N ave provided by which the auxiliary wire
X may be connected with the train-wire IT
when desired. The coils J are wound upon
the same core with the overload-coils H? of
the circuit-breakers I and are so arranged
that when any considerable amount of eurrent
passes through the coilsJ the eirenit-broakers
will be opened irrespective of the amount of
current passing inthe coils 1% The operation
of this form will be obvious from what hasbeen
alreadystated. When the apparatushasbeen
running in its normal position, the switeh I is
kept open and no current passes in the wire I
orinthecoilsJ. Ifthemotorsof any partien-
larcar become short-cirenited or grounded in
any way, so as to cause an excessive {low of
current in any particularcar, the coil H?of the
corresponding cirenit-breaker I attracts the
armature I°and euts off current from thatpar-
ticular car. 1If, on the otherhand, it becomes
necessary to open-circuit all of the cars of the
train simultaneously—as, for example, where
the master-controller refuses to work on a
downgrade—it is simply necessary to close
the switeh N upon the contact N, when cur-
rent will pass from the third rail I, through
the shoes G to the wires A, thence by switch
N to the point N, and through the various
tripping-coils .F' to ground at M, thus actuat-
ing all of the circuit-breakers immediately
and catting off current from all of the appa-
ratus. I preler to introduce resistances I3 I3
R in series with the control-wire K to reduce
the amount of current flowing therein.

In Trig. 3 I have shown onc of the cireuit-
breakersTof I'ig. 2, but arranged to work an-
tomatically upon an underload as well as
upon an overload. It will he seen that the
lock I7 of the toggle 1% is under normal con-
ditions retained in place against the action
of the spring 17 by the shunt nnderload-mag-
net I, whose eircuit is closed from trolley to
ground through the switeh , held in place
by the spring ), and through a snitable re-
sistance R/, if required. The overload-mag-
netl I1?is placed in series with the contacts I
I? and with the motor-controller D, as before,
but acts vpon the pivoted armature H?, which
is normally held against the stop H? by the ad-
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justable tension-spring IT%.  Tor convenience
only one circuit-breaker is shown, but itis to
be understood that each car of a train may be
provided with such circuit-hreakers and con-
nected in the manner shown in Figs. 1 or 2,

Assuming that an overload occurs on the
car, the magnet II? will become highly cner-
gized and attraet its armature 1%, which will
engage with the lock I® and release the tog-
gle, and the cirenit will be opened by the ac-
tion of the spring I°. If for any reason the
potential of the supply system falls below a
certain amount, the magnet P will become
weakened and release the locking deviee, and
the main cirenit will bo interrupted at the
civeuit-breaker I by means of tho spring If.
If itis desired to open all the breakers onthoe
train simultancously, the switeh N is moved
into engagement with the terminal NV, and
current will flow from the frain-wirve II,
through all the tripping-coils J on the train,
and to ground at M. This will eause the
coils J to open the switches ) against the ac-
tion of thespring Q', which will interrupt thoe
circuitof the shunt-magnets . This in turn
will allow the springs I7 to trip the circuit-
breakers. .

What I elaim as new, and desive to sceure
by Letters Patent of the United States, is—

1. The eombination with a plurality of mo-
tor-cars united to form a train, or a portion
of a train, of a train-wire, means for supply-
ing current thereto, civeuits from said train-
wire to a plurality of translating devices, and
means controlled from a single point for in-
stantancously interrupting the supply of eur-
rent to all of said circuits.

2. The combination with a plurality of mo-
tor-cars united to form a tiain, or portion of
a train, of contact devices, and a train-wire
to which said contact devieces are connectod
in multiple, cirenits from said train-wire to a

plurality of translating devices, and means

controlled from a single point for instanta-
neously interrupting the supply of eurrent to
all of the said eirenits.

3. The combination with a plurality of mo-
tor-cars united to form a train, ov portion of
a train, of econtact devices, and a train-wire
to-which said contact devices are connected
in multiple, eireuits from said train-wire to
a plurality of translating devices, automatic
eircuit-breakers in such cireuits, and means
controlled from a single point for instanta-
neously interrapting the supply of current to
all of the said civcuits.

4. The combiration of a plurality of motor-
cars united in & manner to form a frain or
portion of a train, a cireuit-breaker-on each
car for proteeting the clectrical apparatns
thercon, an electrieally-controlled deviee for
actuating the breaker, and means located ab
a selected point for controlling the action of
all the circuit-brealkers. ,

5. The combination of a plurality of motor-
cars united in a manner to form a train or
portion of a irain, a circuit-breaker on each
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car for protecting the electrical apparatus
thereon, a tripping-coil on each breaker, and
a switeh located on one of the cars, for ener-
gizing all of the tripping-coils.

6. The combination of a plurality of motor-
carsunited to form a train or portion of atrain,
a cireuit-breaker on each ear for protecting
the electrical apparatus thereon, a control-
wire extending through the train, tripping-
coils mounted on the breakers and connected
1o said wire, and a switch located at any con-
venient point for closing the circuit of the
tripping-coils.

7. The combination of a plurality of motor-
carsunited toforma train or portion of a train,
a circuit-breaker on each ear for protecting
the electrical apparatus thereon, a train-wire
which is connected to the source of supply, a
wire extending from the train-wire to each of
the motor-controllers, a tripping-coil mount-
ed on each breaker, a control-wire to which
all of the tripping-coils are connected, and a
switeh for closing the circuit of the control-
wire.

8. The combination of a plurality of motor-

cars united to form a train or portion of a train,
a circuit-breaker on each car for protecting
the electrical apparatus thereon, a train-wire
which is connected to the source of supply, a
wire extending from the train-wire to each of
the motor-controllers, an overload -coil on
each breaker in circuit with said wire, a trip-
ping-coil mounted on each breaker, a control-

“wire to which all the tripping-coils are con-

nected, and a switch for closing the circuit
of the control-wire.

9. The combination of a plurality of motor-
cars united toformatrain or portion of atrain,
a circuit-breaker on each car for protecting
the electrical apparatus thereon, a train-wire
which is connected to the source of supply, a
wire extending from the train-wire to each of
the motor-controllers, and an overload-coil on
each breaker which is in circuit with said
wire.

10. Thecombination of a plurality of motor-
carsunited to form a train or portion of a train,
a train-wire extending through all the motor-
cars, with which the contact devices of all the
motor-cars are connected in multiple, a wire
on each motor-carleading from the train-wire
tothe contreller and motors, and an automatic
circuit-breaker in each of said wires between
the train-wire and the controller.

11. The combination of a plurality of motor-
cars united to form a train or portion of atrain,
a train-wire extending through all the motor-
cars to whieh the contact devices of all the cars
are connected, a wire on each motor-car lead-
ing from the train-wire to the controller and
motors, and an automatic cireunit-interrupter
in each of said wires.

12. Thecombination of a plurality of motor-

carsunited to form a train or portion of a train,
a circuit-breaker on each car for protecting
the electrical apparatus thereon, a coil ar-
ranged to trip the breaker at overload, a sec-

&9

ond coil arranged to trip the breaker when
the line-voltage falls below a predetermined
amount, and means situated on one of the
cars, for controlling the operation of all the
breakers on the train.

13. Thecombination of a plurality of motor-
carsunited to form a train or portion of a train,
a circuit-breaker on each car for protecting
the electrical apparatus thereon, a coil ar-
ranged to trip the breaker at overload, a sec-
ond coil arranged to trip the breaker when
the line-voltage falls below a predetermined
amount, and a switch located at or near the
circuit-breaker for interrupting the circuit of
the underload-coil when it is desired to trip
the breaker. v

14. The combination in a citcuit-breaker,
of a coil arranged to trip the breaker on over-
load, a coil arranged to trip the breaker when
the potential of the line decreases to a cer-
tain point, an armature in operatiye relation
to one of said tripping-coils, a locking device
for said circuit-breaker, adapted to be actu-
ated by said armature, a second armature in
operative relation to the other tripping-coil;
and arranged to positively engage said lock-
ing device, and a switch for interrupting the
circuit of the underload-coil when it is de-
sired to control the operation independent of
current changes.

15. The combination in a circuit-breaker
of a coil arranged to trip the breaker on over-
load, a coil arranged to trip the breaker when
the potential of the line decreases to a cer-
tain point, a switch for interrupting the cir-
cuit of the underload-coil, and means located
at a distance for electrically controlling said
switch,

16. In a system of distribution, the combi-
nation of a plurality of supply-circuits, each
circuit receivingenergy from aseparate point,
a plurality of automatic magnetically-actu-
ated circuit-breakers arranged to make and
break the circuits of the various supply-cir-
cuits,a tripping-coil mounted on each brealker
and a switeh located at a selected point for
simultaneously energizing the tripping-coils
of all the cirenit-breakers.

17. In a system of distribution, the eombi-
nation of a plurality of supply-circuits, each
circuitreceiving energy from aseparate point,
a plurality of translating devices, a plurality
of automatic magnetically-actuated circuit-
breakers arranged to make and break the cir-
cuit of the supply-cireuits, a eonductor con-
necting all of the supply-circuits so as to pre-
vent temporary interruption of current-flow
to any one of the translating devices, and a
switch loeated at a selected point for cansing
the opening of all of the cirenit-breakers.

18. In a system of distribution, the combi-

nation of a plurality of translating devices

distributed in any suitable manner, a plu-
rality of contact devices for supplying cur-
rent thereto, a conductor to which all of said
contaet deviees are connected in multiple,
circuits from the econductor to the translat-
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ing deviees, antomatic cireuit-bLreakers in-
cluded in each of the said eircuits, and means
controlled from a single point for simultanc-
ously interrupting the supply of current to
all of the eircuits.

19. In an automatic circuit-breaker, the
combination of moving and stationary con-
tacts, a pivoted lock for controlling the op-
eration of the moving contacts, a series coil,
a shunt-coil, both of which coils act upon the
pivoted lock, and a pivoted armature situ-

ated within the inflnence of the series coil,

for actuating the said lock, a certain amount

of lost motion being permitted between the

armaturce and the lock. 15
In witness whereof I have hereunto set my

hand this 26th day of March, 1598.

WILLIAM 13, POTTER.

Witnesses:
Epwin W. Ricg, Jr.,
T. A, BrRANTON.




