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To all whom it may concern.:

Be it known that we, Fraxx Heprey and
James S. Dovrg, both citizens of the United
States, and residents, respectively, of Yon-
kers and Mount Vernon, county of West-
chester; and State of New York, have made

‘a certain new and useful Invention in Elec-

tric-Railway-Car-Heating Systems, of which
the following is a specification.

" This invention relates to heating systems
for electric railways, and particularly to
such systems where current is supplied to
the electric propelling motors and also to
the electric car heating system from the same
source of power.

In the modern operation of electric cars,
locomotives or the like, for street cars, trains
or other purposes, it is usually customary
and necessary to employ electric heaters for
the cars, which, in addition to the car or

- locomotive propelling motors, are supplied
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by current from the same power house. The
load imposed upon the current supply for
heating purposes, added to that unposed by
the propelling motors for the car locomo-
tive or train, very greatly increases the work
required of the power house generating
plant, particularly when the current is sup-
plied to the heaters, and to the propelling
motors of the electric cars or locomotives, at
the same time. This results in very great
expense in initial cost of construetion and
equipment, as well as in the subsequent
maintenance and operation of the power
station. Frequently the electric heaters do
not require to be constantly supplied with
current. Thus the heating system on the
cars is not required to run at full capacities
on certain days, or at certain hours, but are
required to run at full capacity at certain
other hours, or on certain other days, de-
pending upon traffic and atmospheric tem-
perature conditions. And at some seasons
of the year, the heating system is not re-
quired at all, as in the summer, while during
the winter it is required, and frequently to
its maximum ecapacitv. By imposing the
operation of electric heating system at i1~
regular intervals on the current supply

along with the operating motor, a very ir-
regular load duty is imposed on the power

plant for generating the required emrwm )

supply, and since, as is the case with mos
Street car syktems there are certain hours oi
5 the day when the tlafﬁc is at a maximum

Specification of Letters Patent

Patented Mar. 4, 1912,
Serial No. 663,792 ‘

-

and certain other hours, when the traffic is

at a minimum the uregulauty of the load

duty, or load line of the power plant is in-

creased, resulting in increased cost of main-'

tenance and operation at the power plant,
and extra installation of power house eqmp-
ment.

It is among the special purposes of our
present invention to provide means for re-
ducing the irregularities of “the load im-
posed upon the power plant, and to render
the load line more uniform, and to reduce
the power plant equipment, and the expense
of initial cost of constructing and equip-
ping the plant, and maintenance thereof,
while at the same time delivering adequate
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supply of current not only to the car or -

locomotive propelling motors, but also to

the heaters required to be supplied from such’

power plant.

In carrying out our invention we propose
to provide means whereby the heaters, are
supplied with current to operate them only
when the current is cut off from the propel-

ling motors, or only during the time the pro-
pelhncf motors are receiving only the normal

amount of current from the power plant to
operate thiem. By this method we avoid the
necessity of imposing the additional load of

the heating systems upon the supply circuit,

at the same time with the plopeﬂmg motors,
thereby avoiding unduly inereasing the load
on the power plant In this manner we se-
cure greater uniformity in the load line of
the feedmo circuit, and hence of the power
plant, and “this is a condition which- secures
the most economical cost of operation and
maintenance of the power plant.

It is obvious that in its broadest scope,
our invention is not confined to any par-
ticular arrangement or specific form of
means for securing the result of cutting out
the heating qutem only while the plOpeNan‘
motors are receiving current, or while they
are receiving their maximum current sup-
ply, or of cutting into the feeding circuit
the car heaters only while the pmpelhnc
motors are cut out of cirenit, or are receiv-
ing their normal current supply the broad
invention being the provision of means for
equalizing the “toad on the power plant or
Oanemtmo station, or cutting down the

naximum load peak, by drfmmor the re-
qmred current supply for operating the
heating system only when current &upply is
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when only a normal current supply is ve-
quired therefor.

In one form of practical application of
our invention we propose to provide means
whereby the current is supplied for the heat-
ing system only during the periods or time
intervals, in the operation of a street car or
train, for instance, when the car or train
is standing still, as at stations, or while
passengers are being loaded or unloaded, or
the car is laid up in the yards, and the cur-
rent is shut off from the propelling motors.
In case the periods of time intervals when
the car or train is at rest is insufficient for
the purpose, that is, if the heating system
requires more current for its operation than
is possible to secure in the time interval dur-

ing which the car or train is at rest, then we-

may extend the time during which the cur-
rent is supplied to the heaters by utilizing,
in addition to the time intervals during
which the car or train is at rest, the time in-
tervals during which the brakes are sup-
plied and current shut off from the propel-
ling motors. Should it be desirable to still
further increase the time intervals during
which the heaters draw their current supply
from the main feeding circuit, we may also
utilize for that purpose the time intervals
during which the car or train is “ coasting ”,
that is, the time during which the car or
train moves with the brakes released and
current shut off from the propelling motors,
as for instance, while the car or train is
approaching a stopping point and is run-
ning under its own momentum, or is run-
ning down a grade without current. It may
sometimes be necessary to increase the
“coasting” time of the car or trainin order
to increase the time of supply of current to
the heaters. In the economical operation of
street and electric railway systems we have
heretofore devised means for accomplishing
this increase of “ coasting” time by provid-
ing means for making a record of the “ coast-
ing” travel of the car or train in order
that the compensation of the motorman may
be based on such record, taking into account
other factors which are also recorded, as,
for instance, the current consumption dur-
ing the time the propelling motors are being
supplied with current, the maintenance of
time schedules, and the like. The means
referred to are set forth described and
claimed in Patent No. 940,810, granted to
us November 23, 1909. Under the practical
operation of such “coasting” recording de-
vices 1t has been found.that during a very
large percentage of the total time required
for a car or train to make a trip from any
given point to another the car or train is
“coasting™. In the operation of the Inter-
borough Rapid Transit Railway Company
system in New Yorkcity, before the introduc-
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tion of the “coasting” record method above
referred te it was customary to roughly esti-
mate the time of “coasting” travel of cars
or trains at approximately 129 of the total
trip time, and this, in practice proved to
be approximately the average “coasting”
time percentage. In like manner, and before
the introduction of the “coasting” record
method referred to, experience demonstrated
that approximately 25%% of the total trip
time was consumed in brake application.
That is the brakes were applied during ap-
proximately 25% of the total trip time be-
tween given points. This_meant that for
approximately 63% of the total trip time
current was being supplied to the propelling
motors in addition to that supplied to the
heating system and other car equipment,
from the power plant. By the installation
and practical use of the “coasting” record
method, above mentioned, experience has
shown a reduction of the average brake time
percentage from 25% to 17%, the increase
of “coasting” time percentage from 12%
to 38% and the decrease of current consump-
tion time percentage for the motors from
639% to 45%. It 1s the utilization of the
largely increased “coasting” time percent-
age that we propose to accomplish in the
present invention as the time interval dur-
ing which the heating system of the car or
train is to be supplied with current. It
will be cbserved from the percentage com-
parisons above given, which are based on
actual practical experience in the operation
of the street car system mentioned, that not
only is the brake time percentage, which
may be considered as a loss factor, in the

general computation, reduced from 259% to -

179 but this reduction serves to enable the
“ coasting ” time percentage to increase from
129% to 389%. Experience has also demon-
strated that the coasting time thus accom-
plished and gained is amply sufficient for

adequately supplying current to the heating"

system. If, however, this “coasting” time
interval is insufficient to supply the maxi-
mum requirements of the heating system and
other auxiliary equipments, as, for instance,
in the winter season, then the capacity or
number of the heaters or heating elements
may be increased so as to supply any defi-
clency in this respect. The cost of such
additional heaters is very small, almost
negligible, when compared with the enor-
mous saving in investment, operation and

maintenance at the power plant, which is-

secured by the use of our present invention.
Should it be dpsirable to still further increase
the . capacity of the heating system, or,
rather, the time of current supply thereto,
either with or without increasing the num-
ber of individual heating elements, provision
may be made in accordance with our in-
vention to supply current to the heating
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system not only during the (‘m\tmgr. brak-
ing and station wait periods but alse during
the time intervals when the motoers arve re-
ceiving only their normal cuwrrent supply
and after the load hine has been reduced to
its normal condition. Tf the maximum heat-
ing requirements should demand stilllonger
time intervals or periods of current supply
to the heating system, then we may employ
the heating sVstem or a controllable portion
thereof, as \t(utmfr resistance for the motms
thereby turning to useful account in the
heatmo sV stem  the energy w hich weuld
otherwise be consumed in ’rhe motor starting
rheostats.

In ovder to show the vast saving effected
by our invention attention is caﬂed to the

fact that a power plant and its equipment

is designed and planned to take care of the
maximum requirement to be encountered.
that is, the maximum output that snch plant
must at anytime be called on to supply.” The
cost of a plant and its equipment, so de-
signed and planned, represents what may be
called the investment hich it represents.
Experience has demonstrated that the maxi-

-mum demands upon the power plant occur

when the traffic is at its maximum. This is
usually in the winter time at whieh time the
demands for the heating system supply are
also at a maximum. Consequently, hereto-
for e, the maximum requirements of - the
plant, which form the basis for measuring
the investment involved in designing. con-
structing and equipping the power plant 18
the maximum current supply for propelling
the cars or trains of the street car system
supplied from the plant at the time when
the traffic is greatest, and added thereto, the
maximum current supply for operating to
its maximum capacity, the entire electric
heating system emploved on the cars and
traing, as well as that for operating the
other auxiliary apparatus emploved. Prac-
tical, experience in the operation of electric
street railway systems has shown that ap-
proximately 307 of the entirve current output
of a power plant is required for operating at
its maximum requiremests the electrie heat-
ing system of the cars and traing. It there-
fore, the current employed for the eleciric
heating system of the cars is supplied only
when current supply to the car or train pro-
pelling motors is shut off or is at its normal
value, it will be veadily seen that the maxi-
mum load peak on the power plant is cut
down by the same percentage, and this re-
sults in cutting down the standaid or hasis
for computing the cost of constructing and
equipping the nower plant in the same ratio,
since 1n that case, the investment 1s figured
on the basis of the maximum cuuent supply
for maximum traflic purposes only, that i=.
for maximunm car propelling )m[ms(,s. In
other

words the elimination of the elemoent |

8

of current \'npp]\' for maximums electric
heating and other auxiliary purposes from
the basis of caleulation of the investuent
which a power plant represents, reduces in
the same proportion the amount of invest-
ment required to be made for designing con-
stricting and initially equipping “the planf
To take a specific example, suppose on the
basis of a maxininm load peak where cur-
rent for car propelling and also for heating
purposes are both necessary factors and the
cost of constructing and equipping the neces-
sary power plant to meet the I'equirements
on such basis iz $0.000.000.00, then by
eliminating the heating factor, that is, by
removing This factor from the maximum
load peak, as, in accordance with our in-
vention, by supplying the current for heat-
ing purposes only when current is not re-
quired for car propelling purposes, or only
when it is required at its normal value, the
cost of plant and equipment is reduced by
approximately 80% or to $700,000 instead
of £1.000,000.00. But this does not represent
all of the reduction achieved in the practical
use and application of our invention. Not
only is the Investment reduced, as above ex-
plained, but the subsequent operation and
maintenance of the plant is also very greatly
reduced, thoughtpossibly not to the same
proportional extent. If desived a still
greater reduction of cost of operation and
maintenance is accomplished in the practical
use of our mvention, by employing a suit-
able automatic mechanism - for controlling
the supply of current for heating purposes,
so that when a desived temperature in a car
is attained the current supply for that pur-
pose is antomatically shut off. The saving
effected in this manner is a matter of ma-
terial consequence.

The foregoing explanaticns will serve to
indicate the pm(‘uml advantage as well as
the very great utilitv and value of our in-
vention.

As above noted “our invention in its
broadest scope involves merely the provision
of means whereby, when current is being
supplied to the propelling motors the cir-
cuits for the heating system, and, if desived,
also the circuits for other auxiliary devices,
are opened. Of course, it ix inunaterial, in
the breadest scope of o Invention, whether
the heating system civeuits are closed when,
o during the time when the propelling
motor cirenits are opened.  The essentinl 15
that the heating civenits be and remain
opened when, and during the time when the
motor civeuits are closed or are receiving
carrent to meet normal ruuning conditions,

As a refineent or further step of de-
velopment and use of our luvention we also

P propose to control and regulate the supply
“of current for heating purposes,

In carrying out our invention many

.
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. specifically different constructions and ar-
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rangements of devices, switches, circuit con-
trollers and the like, may be employed, for
securing the opening of the supply circuits
for the heater during the time the circuits
of the car propelling motors are closed.
Where we have referred particularly to
the operation of the electric heating system
as the translating devices on the cars or

trains which are to be supplied with current

under the conditions set forth, it is obvious
that the principles of our invention are
equally well adapted for application to
other desired -car or train equipment.
Therefore, in referring to the heating sys-
tem we wish it to be understood that we
include as well other devices or equipment
which are operated by current supply from
the same feed or supply source.

In the accompanying drawings: Figure 1
is a view illustrating in diagram one simple
arrangement for carrying our invention into
practice, wherein the motor controller when
in off position closes a circuit to a manually
operated switch.device.through which the
completion of the circuit to the heating sys-
tem is controlled. Fig. 2 is a detail view of
the manually operated switch device. Fig. 3
is a view similar to Fig. 1, showing an auto-
matie circuit cloging device operated by the
current in the motor circuit for maintaining
the circuits of the heating and other desired
auxiliary devices open. Fig. 4 is a view
similar to Fig. 1 showing an arrangement
of devices for automatically controlling the

“circuits of the heating system. Fig. 5is a

view in diagram showing an arrangement
of combined manual and automatic control
where the heating system receives current
only when the motors are operating under
normal conditions of current supply, and
also where the starting resistance 1s em-

- ployed for heating purposes.

45

Referring to Fig. 1, A designates an ordi-
nary motor controller and B a coasting re-
corder or other device by means of which
the current time or distance may be re-

- corded, indicated or read. The particular

50
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construction or type of this device is not of
our present invention. The essential with
reference théreto is that by means of it the
coasting record of the train or car may be
ascertained recorded or indicated. E, is a
contact segment on the controller A, and
with which cobperate the contacts F, @,
these parts being so arranged that only
when the controller is in off position will
the circuit through these contacts be closed
from the source of current supply, trolley,
third rail, or the like. C, is a manually
controlled switch device arranged in the cir-

- cuit from the contact G. This switch is

65

preferably a three way switch, though our
Invention is hot to be limited in this respect.
D, is a bus-bar for multiple or other suitable

1,054,767

connection to the circuits of the heater coils
indicated at H. The switch device C in-
cludes the three sets of contacts, @, & and ¢
and a cobperating bridge piece d, controlled
by a handle ¢. The bridge d, cobperates
with contacts @, for completing -the heater
circuit to the bus-bar, and with contacts b,
to open the circuit to the bus-bar, and with
contacts ¢, to close an auxiliary circuit f,
from the current source around the con-
troller to the bus-bar independently of the

controller circuit. The motor 1is indicated

at M. ‘

The operation is simple. When the con-
troller A, is moved toward “on” position
the circuit through contacts F, E, G, is
broken, so that during: the time current is
being supplied to the propelling motors, the

.| circuit of the heating system is opened, and

when the controller is in “off ” position the
propelling motors are cut out and the sup-
ply circuit is established and maintained

70

75

80

85

completed through the contacts ¥, E, G.

The closing of the circuit at contacts F, I,
G need not necessarily mean that current
will thereby be supplied to the heating de-
viees since that would depend upon the posi-
tion of the switch device C, in case such a
device, or its equivalent, is employed. If
this switch device is employed and its bridg-
ing member d, is in position to close circuit
between contacts @, then upon closing the
cireuit through contacts ¥, E, G, current
will be supplied to the bus-bar D, and to
the heating or other devices connected up
to the bus-bar. If, the.bridging member d,
of switch device C, is across the contacts b,
then no current will be supplied to the bus-

20

95

100

bar D, whether circuit is closed through .,

contacts F, E, G, or not. This will be the
relation when no current supply to the bus-
bar is required, as, for instance during
warm weather if the bus-bar is employed in
the heating system.circuit.

will be supplied from the current source to
the bus-bar around the motor controller A,
and independent of the contacts F, E, G.
This will be a convenient arrangement and
relation when the car is standing in the
vards or barns, or on siding tracks, or the
like. Of course, other relations might

readily suggest themselves to persons skilled .

in the art. )

Instead of employing contacts which are
opened and closed by the controller A, an
automatic device may be used, which may
be operated by current in the propelling mo-
tor circuit to open the circuit from supply
to the heating system or to the bus-bar D,

or switch device C, or otherwise, when cur-’

rent is supplied to the propelling motors.
Such a device is indicated at J, Fig. 3,
wherein a magnet or solenoid is in a circuit
in shunt to the propelling motors supply

105

If the bridging .
member d, is across contacts ¢, then current
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circuit between the controller and the propel-

ling motors and which automatically con- |
* tion beyond that which is afforded by sup-

trols contacts in the supply circuit to the
heating devices.

It is obvicus that many !

|

other constructions and arrangements of de-
vices for accomplishing the object of cut- .

ting out or opening the circnits of the
heater devices might readily suggest them-
selves to persons skilled in che art and

“still fall within the spirit and scope of our

invention as broadly defined in the claims.

Where it is desived to decrease the cur-
rent consunmption for heating purposes to
the lowest practical point I connection
with the use and application of our inven-
tion. as, for instance, by regulating such
current supply in accordance with the tem-
perature produced, thereby automatically
maintaining” the heating effect at a con-
stant point, we may employ a suitable ther-
mostatic device, indicated generally by ref:
erence letter K, in Fig. 4, for controlling
the circuit of a magnet or solenoid I. the
operation of which controls a switch de-
vice P, through which the current supply
to the heating devices, or to the bus-bar D,

is controlled. Thus after the car propelling .

motors are cut out and the cirenit to the
heating devices is completed. either by the
operation of the motor controller A. or
the automatic switch device J, or other-
wise, as may be desired. to the switch device
P, such circuit at said switch device. is
completed by the action of the solenoid or
magnet L. when energized and the cirveuit
of said solemoid is controlled thermostati-
cally and automatically by the thermostatic
device K. Tt is obvious that other forms
and arrangements of thermostatic or other
automatic control might easily be supplied
or employed. without departing from the
broad scope of our invention as defined in
the claims. ,

It is usually necessary to employ start-
ing resistance in the motor circuits and for
this purpose resistance coils are used, which,
as the motors start up are cut out of the
circuit. The current consumed in the re-
sistance coils performs no useful work. It
does, however, develop heat. This heat may

be utilized in connection with the applica-
tion of our invention by employing the elee- |
tric car heaters as the starting resistance |

or at least as a part of the starting resist

ance for the motors, or the starting resist-
ance coils themselves may be used as heaters.

and arranged in such relation as to furnish
the heat developed therein to the interior of
the car for heating the latter. Where the
propelling motors are required to be started
frequently, as is usual in the case of opera-

i

tion of electrict cars in serviece, the rvesist-
ance coils may supply sufficient heat for !

car heating purposes.

A simple switeh ar-

3

may be employed and in that case we are
enabled to increase the time of heat produc-

plying current to the heating system only
when current is cut off from the motors,
and without increasing the current supply.
It may also be desirable to supply current
to the heating system after the current sup-
plv to the motors has fallen to a normal
value and before the motors are actually cut
out of cireunit, that ix during the time the
motors are running along under normal
conditions. In Fig. 3 we have shown a

“simple arrangement for accomplishing these

objects and purposes. In this arrangement
the solenoid N. controls the switch devices
O, P, R, which are respectively in the cir-
cuits of the ecar rheostat coils S, and the
rheostat and main heating coils T, W. The
coils S and T. are in parallel with each
other. The solenoid N 1s equipped with a
double winding. one in series with the mo-
tors M, and one in series with the thermo-
static' control device K. and the power
source. A manual switch A®' may be ar-
ranged in this cirenit. Similarly the heat-
ing coils W are in the supply cireuit around
the controller A, and may also be controlled
by a manual switch B’ in addition to the
solenoid switch R. The operation of this
arrangement 1s simple. When the con-
troller A, is operated toward “on” position
to supply current to the motors the cur-
rent will' pass from the line through the
controller, switch Q. coils S, motors M,
solenoids N. to ground at C'. This ener-

gizes the solenoid causing switches P
and R to close. Thereupon current
will pass from the controller through

switch P, rheostat heater T. motors M, and
solenoid to ground. The closing of elr-

cuit through switch R will accomplish noth-~

ing unless switch B? is closed. When this
switch is closed the main heater coil W will
receive current. This switch B* may be
similar in construction, function and opera-
tion to the switch device C, above referred to.

When the heat developed by the heating
system exceeds a given limit the heating

~gircunits are automatically opened by the

thermostatic device K. completing a cirenit

from current source through the auxiliary

For winding of solenoid N, thereby open-
ing switches R and P.

. Erom the foregoing description it will be

seen’ that we provide a most valuable and
important arrangement in connection with
electric traction railway or similar operation
wherein we greatly reduce the initial cost
of construction and equipment as well as the
cost of maintenance and operation of the
power plant required to supply current for
the requirements of the railway or other op-
crations. and without decreasing the maxi-

rangement for accomplishing this result | mum current supply to meet maximum traf-
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fic and heating requirements. It will also
be seen that we accomplish these important
results by removing the demands of the heat-
ing system upon the current supply from the
g current supply source during the time in-
terval when the demands of the propelling

motors for current supply are being met..

In other words, during the time current is
being supplied to operate the propelling mo-
10 tors, the load of the heating system 1s re-
moved from the generating system. And in
connection with this operation we employ
means for reducing the time interval during
which current is being supplied to the pro-
15 pelling motorsizthereby increasing the time
interval available, after the propelling mo-
tors are cut out for the operation of the
heating system. We also in connection with
this operation, as explained, provide means
gp for automatically reducing the curfent con-
sumption for heating purposes by regulat-
ing the current supply for this purpose ac-
cording to the heating requirements, and
 we employ the starting rheostats or a por-
95 tion of them for augmenting the heating
system. : -
Having now set forth the object and na-
.ture of our invention, and various construc-

tions and arrangements for carrying the

go same into practical operation, what we claim
as new and useful, and of our own inven-
. tion and desire to secure by Letters Patent.
ls,.__. . hY -
1. In an electric heating system control
g5 for cars employing electric_propelling mo-
tors and electric heating devices supplied
from the same source of current and in com-
bination with such motors and heating de-
vices, of a controller for the motor and
40 means operating in conjunction therewith
for cutting off the current supply to the
heating devices during the time current is
being supplied to the propelling motors.
2. In an electric heating system control
- g for railway or other electric cars_employ-
ing electric propelling motors and electric
~ heating devices supplied from the same cur-
rent source and in combination with said
~ ‘motors and heating devices, of a motor con-
.o troller and means operating in conjunction
therewith for automatically cutting off the
current supply to the heating devices during
the time current is being supplied to ihe
propelling motors. ‘
‘65 8. In an electric heating system control
" for railway or other cars employing electric
propelling motors and electric heating de-
vices supplied with current from the same
~ source, and in combination:with said motors
60 and heat'mg devices, of a controller for the
motors, and means for opening the circuit
- of said heating devices through the con-
troller and maintaining the same open dur-
ing the time the controller is in “on™ po-
65 sition. o

1,054,767

4. Tn an electric heating system control
for railway or other cars employing electric
propelling motors and electric heating de-
vices having the same source of current sup-
ply, and in combination with said motors «g
and heating devices, and circuits therefor,
of means for opening the circuits of the
heating devices coincidently with the clos-
ing of the motor circuits, said means oper-
ating to maintain the heating circuit open ¢
during the time the motor circuit remains
closed. '

5. In an electric heating system control
for railway or other cars employing electric
propelling motors and electric heating de- gg
vices having the same source of current sup-
ply, and in combination with said motors
and heating devices, and circuits therefor, of
means for closing the circuits of the heating
devices coincidently with the opening of gs
the motor circuits.

6. In an electric heating system control
for railway or other cars employing electric
propelling motors and heating devices hav-
g the same source of current supply, and go
in combination with said motors and heat-
ing devices, and circuits therefor, of a motor’
controller and means operating in conjune-
tion therewith for closing the circuits of the -
heating devices coincidently with the open- 95
ing -of the motor circuits, and auxiliary
means for independently controlling the cir-
cuits of the heating devices." '

7..In an electric. heating system control . .
for railway or other cars employing electric 100
propelling motors and heating devices hav-
ing the same source of current supply, and
in combination with said motors and heating .
devices and circuits therefor. of means for
closing the circuits of the heating devices 105
coincidently with the opening of the motor
circuits, and automatic means for independ-
ently controlling the circuits of the heating .
devices. . : _ ‘

- 8: In an electric heating system control 110
for railway or other cars employing electric
propelling motors and heating devices hav-

ing the same source of current supply, and

in combination with said motors and heat- -
ing devices, and circuits therefor, of means 115
for opening and closing the circuits of the
heating devices coincidently with the clos-
ing and opening, respectively, of the circuits.

of the motors. - _ '

9. In an electric heating system control 120
for railway or other cars employing electric
propelling motors and heating devices hav-
ing the same source of current supply, and
in combination with said motors and heat-
ing devices, and circuits therefor, of means 125
for closing the heater circuit and maintain-
ing the same closed during the time the mo-
tor circuit is open, and means for indicating
the rinning time interval during which the

motor circuit is open. 13¢
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10. In an electric heating system control
for railway or other cars employing electric
propelling motors and heating devices hav-
ing the same source of current supply, and
in combination with said motors and heat-
ing devices and circuits therefor, of means
for closing the circuits of the heating de-
vices during the “coasting” travel of the
car, and means for indicating the “coast-
ing” travel of the car.

11. In'an electric heating system control
for railway or other cars employing electric
propelling motors and heaters having the
same source of current supply, and in com-
bination with said motors and heaters and
their circuits, of a motor controller, and
means operating in conjunction therewith to
permit the supply of current to the heaters

‘at all times except when current is supplied

to the propelling motors.

19. In an electric heating system control
for railway or other cars employing electric
propelling motoi's and heaters having  the
same source of current supply, and in com-
bination with said motors and heaters and
their circuits, of means to permit the sup-
ply of current to the heaters at all times, ex-
cept when current is supplied to the propel-
ling motors, and means for independently
controlling the supply of current to the
heaters. : '

13. In an electric heating system control

for railway or other cars employing electric
propelling motors and heaters having the
same source of current supply, and in com-
bination with said motors and heaters, and,
their circuits, of means to permit the sup-
ply of current to the heaters at all times ex-
cept when current is supplied to the pro-
pelling motors, and means for automatically
controlling the supply of current to the
heaters.

14. In an electric heating system control
for railway or other cars employing electric
propelling motors and heaters having the
same source of current supply and in combi-
nation with said motors and heaters, and

their circuits, of means to permit the supply.

of current to the heaters at all times except
when current is supplied to the propelling
motors, and means for utilizing the heaters
as starting resistance for the motors.

15. In an electric heating system control
for railway or other cars employing electric
propelling motors and heaters having. the
same source of current supply, and in com-
bination with said motors and heaters and
their circuits, of a controller for the motor,
auxiliary contacts operated thereby and ar-

ranged in to control the heater supply cir-

cuit, and an auxiliary heater supply circuit
and a switch for controlling the same.
16. In an electric heating system control

for railway or other cars employing electric

propelling motors and heaters having the

v 4
same source of current supply, and in com-
bination with said motors and heaters, of a

controller for the motor. circuit, auxiliary
contacts operated by the motor controller

to close the main circuit to the heaters only

when the motor controller is in “off ” posi-
tion, an independent heater supply circuit,
and a switch arranged to control both
heater circuits.

17. In an electric heating system control
for railway or other cars employing electric
propelling motors and heaters having the
same source of current supply, and in com-
bination with said motors and heaters, of
means for initially including the heaters in
the motor circuit, to serve as starting resist-
ance for the motor and means for automati-
cally cutting the heaters out of circuit.

18. In an electric heating system control
for railway or other cars, employing electric
propelling motors and heaters having the
same source of current supply, and in com-
bination with said motors and heaters, of
means for initially including the heaters in
the motor circuit to serve as starting resist-
ance, for the motors, and means operated
by current supplied to the motors for auto-
matically cutting the heaters out of circuit.

19. In an electric heating system control
for railway or other cars employing electric
propelling motors and heaters having the
same source of current supply, and in com-
bination with said motors and heaters, of
independent heater circuits, a switcly device
for controlling both circuits, and means for
opening one of said circuits while cyrrent is-
being supplied to the motors. §

20. In an electric street railway system
employing electric car propelling motors
and heating system, supplied from the same
source’of current, and in combination with
said motors and heating system, of means
to prevent the heater current load from be-
ing imposed on the supply source during
the time the motor current load is imposed
thereon, whereby the maximum load peak
on the power source is reduced.

21. In an electric street railway system
employing electric propelling motors and
auxiliary electric translating devices sup-
plied from the same source of current, and
in combination with said motors and auxil-
iary devices, of a motor controller, and
means operating in conjunction - therewith
for maintaining the auxiliary devices in
circuit with the source of current only
during the time the motors are out of cir-
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cuit, and automatically operating devices -

for controlling the circuit of the translating
devices. ; _
22. In an electric heating system for cars,
the combination with the car propelling mo-
tor and heating devices supplied with cur-
rent from the same source, a motor control-
ler, means operating in conjunction with the

125

130
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motor. controller for closing and maintain- | rent is cut off’ from the motor, an anxiliary
ing closed the cireuit of the heating devices -

only when the motor circuit is open, an
auxiliary circuit around the controller for

ling said auxiliary circuit.

“the heating devices, and means for control- :

93. In an electric heating system for cars,
the combination with the car propelling
motor and heating devices, a common sup-
ply circuit therefor, a controller for the :

motor, means operating in conjunction
therewith for closing circuit through the

heating devices only during the time cur- |

circuit for the heating devices around the

controller and means for automatically con-

trolling said auxiliary cireuit.
In testimony whereof we have hereunto
set onr hands in the presence of the sub-

scribing witnesses, on this 27th day of No- 7

veber Al D, 1011,

FRANK HEDLEY.

JAMES S. DOYLE.

Witnesses: '
" Cuarces U, Syiry,
Hexry M. Norris.
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