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To all whom it may concerr:

Be it known that I, MARK W. DEWEY, of
Syracuse, in the county of Onondaga, in the
State of New York, have invented new and
useful Improvements in Electric Ileating Ap-
paratus for Railway Systems, of which the
following, taken in connection with the ac-
companyging drawings, is a full, clear, and ex-
act deseription.

My invention has reference to electric rail-
ways; and it consists in certain improvements
herein set forth, and shown in the accompa-
nying drawings.

My invention rvelates to electric railways,
with special reference to heating apparatus
similar to that shown and desecribed in my
patent No. 401,482, dated April 16, 1889.

My invention consists in the following im-
provement over said application, viz: The
heating apparatus is controlled independent
of the motor for propelling the car and the
condilion of the circuit through said motor.

In order to convertthe direct current at the
vehicle for operating the propelling-motorinto
a heating-current for the heating device a
suitable pulsator, preferably a pole-changer,
must be operated. In the priorcase referred
to this was accomplished by continuously op-
erating the motor for propelling the ear, even
when the car was at rest, which required
suitable devices for coupling and uncoupling
said motor with the axle of the car, so that
while said car was at rest the motor was still
in operation for operating the pole-changer.
For the purpose of operating the pulsator or
pole-changer independent of the mechanism
for propelling the car, and at the same time
utilizing the same current, a small electric
motor is employed conmnected in a shunt-
circuit around the propelling-motor and its
controlling devices. A suitable current-reg-
ulator or adjustable resistance is also in-
cluded in said shunt-cireuit. The pulsator
and primary coil of an inductional trans-
former may either be in the same shunt with
the motor or in a separate shunt-circuit, with
an adjustable resistance around both motors
and their controlling devices, preferably the
latter. The heating devices are included in

aclosed low-resistance secondary cireuit of the
transformer moved by the ear,

Thisg second-

ary civeuit is termed a “low-resistance ” eir-
cuit, to distinguish it from theline working-eir-
cuit, whieh is of much higher resistance. By
this arrangement of the apparatus cars not
provided with the uncoupling devices here-
inbefore referred to may be equipped more
eagily, energy saved, especially in cases where
the ears are required to stand at the termi-
nus of road for long time, and a variation of
the strength of current flowing to the pro-
pelling-motor will not vary the supply of heat.

My invention also consists in forming a
heating device of a portion of the line work-
ing-conductor in the vieinity of the car, in
order to free said line conductor of ice, by
simply including in the heating-circuit said
portion of the line conductor by means of
suitable movable contacts bearing upon the
line conductor and located a distance apart or
disposed one in advance of the other on the
same and moved by the car while in motion.

In the accompanying drawings, Figure 1
represents a sectional elevation of an electric
street-car, showing circuits thereon and re-
ceiving the current by a movable contact on
an overhead-line working-conductor and a
movable contact on the track, which in this
case forms the return-conductor. A portion
of the said line conductor is shown as in-
cluded between terminals of the heating-cir-
cuit in contaect with the line conductor. Fig.
2 is a diagram view of the electrical circuits
shown in Tig. 1 slightly modified. Fig. 3
shows an ordinary intermittent pulsator that
may be employed in place of the pole-changers
shown in the other figures in connection with
its motor and eircuits, and Fig. 4 is a side view
of the pulsator.

Referring specifically to the drawings, A
represents the vehicle or car; B and B, the
supply or line working-conductors arranged
along the path of the vehicle or roadway; C,
the conductor or electrical connection with
the line conductors B and B/, and E denotes
the source of electricity. '

I do not limit myself to the location of the
saidline conductors, asthey may be contained
in a suitable conduit beneath the road-bed,
overhead, or alongside of the track. Neither
do T limit myself tothe form of contacts trav-
eling on the said conductors. The motor D
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is preferably designed to have the direction
of rotation of its armature reversed by ve-
versing the currentthrough the armature, the
du'eeuon of the current th) ough the field-mag-
net d of the motor remaining the same. it
will be obvious, however, that other well-
known methods of reversing may be employed
if desirable.

C’ represents the nsnal current-reverser for
changing the direction of rotation of the mo-
tor D,and C’" an adjustable resistance in the
conductor C for controlling the speed of said
motor.

¥ is a shunt-circuit connected with the mo-
tor-cireuit Cin proximity to the traveling con-
tacts ¢ and ¢’ or around the motor D and its
controlling devices C' and C”.

Iis a small electric motor in said shunt-eir-
cuit for operating the pulsator.

F’ is an adjustable rheostat and cireuit
maker and breaker in said shunt-cireuit for
regulating the amount of current flowing
therein.

The object of pulsating the current is to
transform said current, when continuous and
direct, by means of an induetional transformer
and secondary circuit of low resistance, into
an increased heating-current or a current of
lower electro-motive force and greater vol-
ume.

P is apulsatoror continuity-preserving cur-
rent pole-changer which is conneeted 110 idly
to the shaft of the small motor and rotated
thereby. The pole-changer may be either
connected in the shunt-circuit with said mo-
tor, as shown in Fig. 2,01 in a separate shunt-
circuit J, as shown in Figs. 1 and 3. It is
preferably connected in aseparate shunt from
the motor I, and has an adjustable resistance
and eircuit-breaker J’ therein to control the
current flowing through the pulsator and pri-
mary coil of the transformer M independent
of the strength of the current in the shunt T.
By the operation of the pole-changer the cur-
rent in the portion of the shunt-circuit con-
taining the primary coil of the transformer
M is alternated. .

Sisthesecondary circuit of the transformer,
and is formed of large wire or cable. The
heating devices IT zmd I are included in
said circuit in geries.

s s indicate direct low-resistance shunt-
paths for the current around the heating de-
vices, that maybe closod by suitable smtches
or cn*cmt closers 8/ when it is desired to cut
out one of said heating devices independent
of the other heating devlco in cirenit, for the
purpose of Supplymg the interior of 1]10 ear
only with heat when desired.

It will be obvious that when the ecurrent for
propelling the car is of an alternating chaxr-
acter the pulsator and motm I may be dis-
pensed with.

The dotted portion of Fig. 1 shows the ter-
minals of the secondary cireunit a greater dis-
tance apart on the line conductor and with
the movable contact ¢ between said terminals.
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By this arrangement the line conductor is
kept clear ahead orin advanece of the contact
¢. If desirable, the said terminals may be
placed in contact with the conduetor, so that
both will be in advance of the trolley or mov-
able contact ¢.

What I claim as my invention is—

1. The combination, with an electrically-
propelled vehicle, working-conductors sup-
plied with direct current along the path of

said vehicle, conductors on the vehiclein con-
tact with the w orking-conductors and the
electric motor for pr opellmo the vehicle, and
controlling devices connected with the ve-
hicle-conductors, of a shunt-cireuit of the ve-
hicle-conductor around the said motor and
its controlling devices, a second electric mo-
tor and controlling deviee in said shunt-eir-
cuit, a second shunt-circuit around both mo-
tors and their controlling devices, a pulsator
operated by the second motor and primary
coil of an inductional transformer in the sec-
ond shunt-cirenit, a secondary eireuit of low
resistance in civeuit with the secondary coil
of said transformer, one or more cle®ric heat-
ing devicesincluded in the secondary civeuit,
:Lnd means for cutting one or more of s: L]d
heatmo devices out of circuit.

The combination, with an electrically-
propolled vehicle, the supply-eon(luc1:0l's on
the vehicle and the electric motor for pro-
pelling the vehicle, and controlling devices
connected with the said supply-conductors, of
a shunt-cireuit of the said supply-conductors,
a second electric motor in said shunt-cireuit,
a pulsator operated by the second motor, and
primary coilof atransformer inshunt-cireuit,
a secordary cirenit including the secondary
coil of said transformer, and one or moresuit-
able electric heating devices in said second-
ary circuit.

3. The combination,with a vehicle, the con-
ductorson the vehicle connected with a sourece
of direct current, and a translating device
and means for controlling the same conneected
in cireunit with said conductors, of a shunt-
circuit around both the said translating and
controlling devices, an electric motor in the
shunt-cireuit, a pulsator operated by the mo-
tor and primary coilof a transformer in shunt-
cireuit, a secondary circuit including the see-
ondary coil of the transformer, and one or
more clectric heating devices in said second-
ary circuit,.

4. The combination, with a vehicle, the con-
duetors onthevehicle connected with a source
of direct current, and a translating device and
means for controlling the same in civenit with
said conductors, of a shunt-circuit arvound
both the translating and controlling devices,
an electriec motor and adjustable resistance
in the shunt-cirenit, a second shunt-circuit
around said motor and adjustable resistance,
a pulsator operated by the motor and a pri-
mary coil of a transformer in the second

shunt-cirenit, a secondary circuit of low re-
sistance, including the secondary coil of the
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transformer, and one or more electric heatmn
devices in said secondary circuit.

5. The combination,with a vehicle, the con-
duetors on the vehicle connected with asource
of direct current and atranslating device and
controlling devices therefor in circuit with
said conductors, of a shunt-circnit around said
devices, an electric motor and arheostatin the
shunt-cirenit, a second shunt-circuit around
said motor and rheostat, a pulsator operated
by the motor and a primary coil of a trans-
former in the second shunt-cireuit, means for
regulating the current flowing through said
primary coil, a secondary circuit of low re-
sistance, including a secondary coil of the
transformer, and one or more electric heating
devices in said secondary circuit.

6. The combination, with an electrically-
propelled vehicle, working-conductors sup-
plied with direct current along the path of
said vehicle, conductors on the vehicle in
movable contact with the working-conduet-
ors, and the eleetric motor for propelling the
vehicle and its controlling devices in ecir-
cuit with the vehicle-conductors, of a shunt-
cirenit on said vehicle around the motor and
its controlling devices, a second electric mo-
tor and adjustable resistance in said shunt-
circuit, a second shunt-circuit around both
motors and their controlling deviees, a pul-
sator operated by the second motor, a primary
coil of a transformer and regulating device
in the second shunt-eircuit, a secondary cir-
cuit, including the secondary coil of said
transformer, and one or more electric heating
devices on the vehicle in the secondary eir-
cuit.

. The combination, with a vehicle, work-
ing- conduetor Supphed with direct current
alono the path of said vehiele, the conductors
on Lhe vehicle, and a translating device and
controlling devices therefor in eireuit with
said vehicle-conductors, of a shunt-circuit
around said devices, an electric motor and a
theostat in the shunt-circuit, a second shunt-
circuit around said devices, motor, and rheo-
stat, a pulsator operated by the motor and a
primary coil of a transformer in the second
shunt-circuit, means for regulating the cur-
rent flowing through said primary coil, a see-
ondary cireuit of low resistance, including a
secondary coil of the transformer, and one or
more electrie heating devices in said second-
ary cireuit.

8. The combination,with a vehicle,and aline
working-conduetor arranged along the path
of said vehicle, of a closed electric circuit to
be moved with the vehicle, including a con-
ductor of lower resistance than the line con-
ductor, movable contacts connected with the
terminals of said low-resistance conductor
and in contact with thesaidline working-con-
ductor, and a portion of theline working-con-
ductor between the terminals and supplied
with electriec current from a suitable source,
for the purpose set forth.

9. The combination,with a vehicle,and aline

working-conductor arranged along the prth of

said ve]n cle, of a closed electric mremt to be
moved Wlth the vehicle, including a con-
ductor on the vehicle, terminals of said con-
ductor disposed one in advance of the other
and in contact with the line working-con-
ductor, and a portion of the line working-con-
ductor between the terminals, and supplied
with electric current from a suitable source,
for the purpose set forth.

10. The combination, with a vehicle, and a
continuous-line workmo conductor zumnoed
along the path of said vehlcle of a low-remsl-
ance conductor on the vehlele supplied with
electrie current, terminals of said vehicle-con-

‘ductor disposed one in advance of the other

in contact with the line working-conductor
and the portion of the saidline-conductor be-
tween the said terminals, for the purpose set
forth.

11. The combination of an electrically-pro-
pelled vehicle, a continuous-line working-con-
ductor arranged along the path of said vehi-
cle, an electric motor propelling said vehicle,

an electric connection between said motor and .

working - conductor, a shunt-cireuit around
the 1not01 on the Ve]ncle, a primary coil of a
transformer in said shunt-eircuit, means to
regulate the current flowing throuOh the
%hunt -circuit, a secondary cnemt mcludlno
the secondary coil of the transformer, 1elml-
nals of the secondary cireuit in contact with
the line conductor, and a portion of the line
working-conductor between the said termi-
nals, for the purpose set forth.

12. The combination of an electrically-pro-

pelled vehicle, a continuous-line working-con--

ductor arranged along the path of said vehl-
cle, an electmc motor propelling said vehicle,
an electric conneetion between said motor
and working - conductor, a shunt- cireuit
around the motor on the vehicle, a pulsator
and a primary coil of a transformer in said
shunt-circuit, means to regulate the current
flowing through the shunt-eircuit, a second-
ary circuit including the secondary coil of the
transformer, terminals of the secondary cir-
cuit in contact with theline conductor, and a
portion of the line working-conductor be-
tween the said terminals, for the purpose set
forth.

13. The combination of an electrically-pro-
pelled vehicle, a continuons-line working-con-
ductor arranged along the path of said vehi-
cle, an electric motor propelling said vehicle,
an electric connection between said motor and
working - conductor, a shunt-cirenit around
the motor on the vehicle, a pulsator and a
primary coil of a transformer in said shunt-
circuit, means to regulate the currentflowing
through the shunt-circuit, an electric motor
operating the pulsator, a secondary eircuif in-
cluding the secondary coil of the transformer,
termmals of the secondary cireuit in contact

| with the line-conductor, and a portion of the

line working-conductor between the said ter-
minals, for the purpose set forth.
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14. The combination of an electrically-pro-
pelled vehicle, a continnons-line working-con-
ductor arranged along the path of said vehi-
cle, an electric motor to propel said vehicele,
an electrie connection between said motor and
working - conductor, a shunt-cireuit around
the motor on the vehicle, a pulsator and a
primary coil of a transformer in said shunt-
cireuit, means to regulate the current flowing
through the shunt-cireuit, an clectric motor
operating the pulsator, a secondary cireuit in-
cluding the secondary coil of the transformer
and a plurality of heating devices, terminals
of the secondary cireuit in contact with the
line conductor, a portion of the line working-
conductor hetween the said terminals form-
Ing one of said heating devices, and means
for cutting in or out of circuitone of the said
heating devicesindependent of the other heat-
ing device in circuit, for the purpose set forth,

15. In an electric railway, a line working-
conductor, a traveling vehicle, an electric mo-
tor to propel said wvehicle, an electrical con-
nection between said vehicle and working-
conductor, an inductional transformer on the
vehicle, a seeondary cireuit of low resistance,
an electric heater to heat said vehicle in the
secondary circuit, and means to control the
current passing through the {ransformer in-
dependently of the motor.

406,890

16. In an electric railway, a line working-
conduetor, a traveling vehicle, an electric mo-
tor to propel said vehicle, an electrieal con-
neetion between said motor and working-con-
ductor, a curvent-transformer on the vehicle
in electrical connection with the working-con-
ductor, a secondary cirveuit of lower resistance
than the working-conductor, an electric heater
to heat said vehicle in the secondary cireuit,
and means to confrol the current passing to
the transformer independently of the motor.

17. The combination of a vehicle, a line
working-conductor arranged along the path
of said vehicle, a translating deviee on the
vehicle, an electrical connection hetween said
translating device and working-conduector,
current-transformer on the vehicle in eleetrie
connection with the working-conductor, a sec-
ondary cireuit of lower resistance than the
working-conductor, an electric heater to heat
sald vehicle in the secondary ecireuit, and
means to control the currents passing to the
translating device and transformer independ-
ently of eaclht other.

Intestimony wherveof Thavehereuntosigned
my name this 15th day of April, 1889,

MARIK W. DEWEY. [L.s]

Witnesses:

C. II. DURLL,
AT WALz,
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