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This invention relates to apparatus for
heating railway cars by electricity. The in-
vention provides automatic mechanism - for
maintaining the car atmosphere at one of
5 two selected temperatures, for example, at a
relatively high temperature during periods
of occupancy, and at a lower temperature
when the car is not in service, for example,
when it is standing vacant in the train yard.

When not’ in use, and unoccupied, it is
not essential that the car be heated to the
same relatively high temperature that is de-
sirable during occupancy, but the car must
at such times be heated sufficiently to avoid
the freezing of water pipes, injury to paint
and other damage incident to a subnorimal
temperature. For example, while a temper-
ature of 70° Fahrenheit may be desirable

while the car is in service and occupied, &

20 temperature of 50° Fahrenheit may be suf-
ficient while the car is notin gervice. . Since
such cars are frequently out of service for
a larger part of the time, a considerable sav-
ing of electric power is effected by cutting
down the heat delivery at such times.

One of the objects of this invention is to
provide an automatically operated mecha-
nism for eontrolling the supply of electrical
energy to the heating units so as to main-
tain the car temperature at either one of
two determinate temperatures, according to
whether the car is or is not in service. .
~ More specifically it is the object of the in-
vention to provide a regulating mechanism
for this purpose which will be governed by
the presence or absence of fluid pressure in
some conduit or vessel on the car; forex-
ample, by the presence or absence of air
pressure 1n some part of the brake system
in whicl pressure is reduced to
pressute when the car is put out of service.

Another object is to provide an improved
form of circuit breaker, for controlling the
supply ,of electricity to the heating units,
which i automatically operated in accord-
ance with
atures to maintain the car at approximately
the desired temperature, preferably at one
or other of the- selected temperatures, above
mentioned. »
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Other objects and advantages of the in-
vention will be apparent from the following
detailed description of ome approved form
of installation. -

Tn the accompanying drawings:

Fig. 1 is a diagrammatic view illustrating
the controlling system as a whole.

‘Fig. 2 is a similar view of a modified form
of the-apparatus. v E

The car to which this heating system is
applied may be of the self-contained, and
self-operating type, adapted to be used
singly ‘of as one unit of a train, or may be
one of a series of cars adapted to be drawn
by a locomotive. While the invention is
particularly adapted for use’ with:  electri-
cally operated cars, wherein' the electrical
energy for the heating units can be drawn
from the same outside source which supplies
current to the car moving motors, it could

“be used to heat cars propelied. by - other

agency such as steam or internal combus-
tion engines, in which case the electrical
energy could be obtained from a generator
carried by the car.

In any case, the car is usually provided
with an air brake system, for operating
which a supply of fluid under pressure is
maintained while the car is in service. In
some cases the cars are supplied with air
signal lines. It is to be understood. that the
regulating —device - hereinafter described,
can be operated from any of these systems,
wherein. the fluid pressure ig normally pres-
ent when the car is in service, and is cut off
when the car is out of service.

- Referring fivst to the form of the inven-
tion shown in Fig. 1: A indicates the main
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clectric cireuit for supplying energy to the -

Leating units B. A main control switch or
circuit breaker is shown at C for making or
breaking the circuit to govern the supply of
electrical emergy to the heating units. An
electric ‘motor D is provided to move this
switeh C to closed position, and a similar

motor E moves the switch to break the cir-

cwit. The. control circuits for energizing
the motors D and E include a battery or
other source of electrical energy T, (or cur-
rent might be taken from: the heating clir-
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cuit), a limit-switch G, a relay H, a low
temperature thermostat J, a high temper-
ature thermostat K, and 'a fluid pressure
controlled regulating device I.. M is a cir-
cuit breaker for disabling the control system
when desired. Fach of these devices wyill
now be described more in detail.

The circuit A may derive its energy from
a rail or trolley wire through the usual plow
or trolley.  The current will flow from the
positive main through wire 1 te the heating
units B, thence through wire 2 to the main
switch or circuit breaker C, and through
wire 3 to the negative main. It will be un-
derstood that the heating units B can be
arranged in series or in parallel according
to their construction and requirements. The
main switch C; in the form here shown,
comprises a contact arm 4, pivoted at its
lower end 5 and having a contact member
6 at its upper end adapted to be oscillated
between a fixed contact member 7 and a
fixed abutment or stop 8. The wire 2 is
connected with the lower end of contact
arm 4 at its pivoted end 5, and wire 3 is
connected with the fixed contact 7. When
arm 4 is in the position shown in the draw-
ings, current will flow through the contact
arm 4 and circuit A will be completed.
When arm 4 is swung over against the fixed
abutment 8, the cireuit will be brelen, and
the supply of electrical energy through the
heating units B will be cut off. An oscil-
latable operating member or lever 9 ig
pivoted, preferably on the same axis 5
arm 4, and carries at its upper end a pair
ot spaced stops 10 and 11 adapted to en-
gage alternately with the opposite sides of
arm 4, as the member 9 is swung to one side
or the other of its upright position. A
spring 12 is anchored at its lower end 13
to a fixed pin in the vertical plane of axis
5, and is connected at its upper end 14 to
the upper arm of lever 9. As lever 9 is
swung to one side or the other of a ver-
tical position, the spring 12 will tend to
draw 1t down at that side, and the stop 10
or 11, as the case may be, will engage with
one side of contact arm 4 and snap the
same quickly to its closed or open position,
and hold it against the fixed members 7 or
8. The motors D and E are here shown as
solenoids whose cores 15 and 16 are con-
nected by a rod 17. An operating lever 18
is centrally pivoted at 19, its lower end 20
being engaged between a pair of collars 91
and 22 on the rod 17, and its upper end be-
ing forked at 23 and engaging a pin 24 on
the lower end of lever 9. When motor I ig
energized, as hereinafter described, the
lower end of lever 18 will be swung counter-
clockwise toward the right, thereby SWing-
ing the upper end of operating member 9
clockwise toward the right, and as this
member passes over its mid-position, the
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stop 10 will engage with contact arm 4 and
break the circuit by swinging the contact 6
away from contact 7 and over against fixed
abutment 8. This movement will be ac-
celerated by the spring 12, which insures the
completion of this movement of the contact
arm, once it has been moved past vertical
position, even though the motor D or
should cease to function. The operating cir-

‘cuit through motors D or T is broken after

the operation of the motor is completed, by
means of the limit-switch G. This liraif-
switch is here shown diagrammatically as a
rod or plate 25, having a pair of centrally
disposed collars 26 engaging a pin 27 on lever
18, whereby the member 25 will be recipro-
ate {rom one operating position to another
as the lever 18 is oscillated to control the
main switch. One end of member 25 has a
centact element 28 and an insulating ele-
ment 29 adapted to engage alternately be-
tween the pair of fixed spring contacts 80
aud 31, The other end of member 25 is
similarly provided with a contact element 82
and an insulating element 33, which are al-
ternately positioned between a pair of fived
spring contacts 84 and 85.

The relay H comprises a solenoid coil 36
and a core 87 carrying at its lower end a
contact plate 38 adapted, when the solenoid
is energized, to be drawn up against and
connect the fixed contact members 39 and
40. When the circuit through the solenoid
56 is deenergized, the plate 58 will drop
down upon and connect the contacts 41 and
42. When the heating mechanism is opera-
tive, as shown in Wig. 1, a normally closed
circutt is maintained through relay H as
follows:

Cireuit No. 1.—Positive pole on battery I,

conductor 43, arm 44 of circuit brealkern M.~

conductor 45, binding post 46, resistance 47,
binding post 48, conductor 49, coil 36, con-
ductor 100. binding post 101, conductor 102,
arm 103 of circuit brealker M, and wire 104
to negative pole of battery F.

With this cireuit completed, the rela y H
will be energized and the contact plate 38
Leld up against the contacts 39 and 40.

The thermostats J and X are of the mei-
curial type. The mercury column 50 in
thermostat J is adapted to malke contact with
a contact point 51 in the tube 52 at a rela-
for example, 50°
Fahvenheit. Tn a similar manner, the mer-
cury column 53 of thermostat K is adapted
to make contact with a fixed contact point
54 at a relatively high temperature, for cx-
ample 70° Fahrenheit.

'The regulating device T comprises a cyl-
inder 55 closed at one end and open at the
other, and connected by a pipe or conduit 56
with the air brakes, or signal system on the
car, 80 that under normal operating condi-
tions the conduit 56 will contain fluid under
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pressure. The piston 57',,0peratirig within

cylinder 55, has a stud 58 adapted to en-

gage with a stud 59 in the closed end of the
cylinder to limit the inward movement of
the piston. A compression spring 60, sur-
rounding the piston rod 61 between a fixed

stop 62 and the enlarged head 63 on the

piston rod, tends normally to force the pis-
ton assembly into- the cylinder 55. This in-
ward movement is normally limited by the
stop 64 carried at the lower end of a spring-
held locking rod 65. ‘Head 63 carries a cen-
tral annular contact ring 66 between a pair
of annular insulating rings 67 and 68. A
pair of fixed spring contacts 69 and 70 are
adapted to bear ‘interchangeably on the
rings 66, 67 and 68, according to the position
of adjustment of the piston assembly. When
fluid under pressure is present in the con-

¢ duit 56, piston 57 will be forced outwardly

and the insulating ring 67 will separate the
spring contacts 69 and 70. When fluid pres-
sure is absent from the conduit 56, spring 60
will force the piston assembly inwardly to
the position shown in Fig. 1 and contacts
69 and 70 will be connected by the annular

* contact member 66. These are the two nor-
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mal operating positions of the regulating
device L. Under certain conditions, as here-
inafter specified, the locking member 65 can
be withdrawn when pressure is absent from

conduit 56, thus permitting the spring 60 to .
force the piston assembly to its extreme in- -

ner position with the studs 58 and 59 in con-
tact with one another. At this time annular
insulating ring 68 will be between the
spring contacts 69 and 70, thus breaking the
circuit that would otherwise exist at this
time. ,

The position of the parts indicated in Fig.
1 is that which will exist when the car is out
of service, and fluid pressure is absent from
the conduit 56, and the car temperature is
somewhat below the desired low:tempera-

5 ture to be maintained, so that the heating

units B are cennected with the heating sup-
ply circuit A, and are supplying heat units
to the car atmosphere. When the car tem-
perature rises to the desired maximum, say
50° Tahrenheit, mercury column 50 of ther-
mostat J will make contact with the fixed
contact point 51. A circuit will now be es-
tablished .as follows: -

Cireuit. No. 2—Circuit No.-1 to binding
post 48, conductor 71 to mercury column 50,
contact point 51, wire 72 to spring contact
69, annular contact 66, spring contact 70,
conductor 73 to binding post 101, and thence
by circuit No. 1 to battery F.

It will be noted that this circuit is in
shunt across points 48 and 101 with the coil
36 of solenoid H, so that this coil will be
short circuited and insufficient current will
flow therethrough to support the core 37 so

that plate 38 will fall down and connect the

a

contacts 42 and 41. A circuit through op-
erating motor E will now be completed as
follows:

Circuit No. 3—Circuit No. 1 to binding

post 46, conductor 74 to binding post 82, 7

conductor 75 to coil of motor E, conductor
76, spring contact 85, contact plate 32 of
limit-switch @, spring contact 34, conductor
7 to the contact 41, plate 38, contact. 42,

and conductor 78 to binding post 101, and *

thence by circuit No. 1 to battery ¥. Motor
E will now be energized and will operate
as already described to throw over the main
switch C and break the supply circuit to the

heating units B. The movement of limit--

switch G in unison with the switch C, will
immediately shift the insulating member 33
between the spring contacts 34 and 35 and
break the circuit through motor E.

As soon as the temperature in the. car
falls-below 50° Fahrenheit, (or the tempera-
ture for which thermostat J is set), the cir-
cuit through this thermostat J (circuit No.

2), will be broken, and circuit No. 1 will -

again be active to energize the solenoid 36
of relny H and raise the contact plate 38
until it bridges the contacts 39 and 40. A
circuit will now be established through
motor D as follows:

Oircuit No. 4—Circuit No. 3 to binding ™

post 82, conductor 79 to coil of motor D,
conductor 80 to spring:contact 31, contact
member 28, spring contact 30, conductor 81,
contact 39, plate 38, contact 40, and con-
ductor 78 to binding post 101, and thence by
circuit- No. 1 te the battery F.. Motor D

now being active will shift the switch 4 back

into - circuit closing. position, and “current
will again be supplied through circuit A to
the heating units B. Limit-switch G will
again be shifted back to the right to break
circuit No. 4 by inserting the insulating

‘member 29 between contacts 30 and 31. The

parts are now again in the position illus-
trated in Fig. 1. This cycle of events will
be repeated indefinitely, the supply of cur-
rent being turned on and off alternately to
maintain the heating units B at such a tem-
perature as -will maintain the car tempera-
ture at the point determined by the setting
of' thermostat J-

When the car is in. service, fluid under

pressure will be present in pipe 56, and pis-

ton 57 will be moved outwardly to bring the
annular insulating member 67 between the
spring contacts 69 and 70, and thus prevent
the completion of circuit No. 2 through the
low temperature thermostat J. Consequent-

ly this low temperature thermostat will be

rendered inoperative for controlling the
heating system, and the heating units B will
continue to ‘receive electrical” energy, and
give out heat until the car temperature has
risen to such a point, for example, 70°
Fahrenheit, that the mercury column 53 of
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high temperature thermostat K makes con-
tact with the fixed contact point 54. A cir-
enit is now completed as follows:

LCircuit No. 5—Cireuit No. 2 through con-
ductor 71, mercury column 53, contact point
54, and conductor 83 to conductor 73 of cir-
cuit. No. 2 and then back to battery F. Tt
will be neted that circuit No. 5 for the high
temperature thermostat K, is the same as
circuit No. 2 for the low temperature ther-
mostat J, with the exception that regulating
device I is not included in cireuit No. 5.

The completion or breaking of circuit No.
5, will, through relay H, cause the energiza-
tion of circuits No. 3 or No. 4 for motors
or D, and the main switch C will be oper-
ated to cut off or supply electrical energy to
the heating units B, so as to maintain the
car atmosphere at the temperature for
which high temperature thermostat K is set.

When the car is taken out of service, the
Huid pressure in conduit 56 will either be
cut off or will be lost, so that spring 60 will
return the piston assembly to its inner posi-
tion, as shown in Fig. 1, with contact ring
66 Dbetween the spring contacts 69 and 70
Circuit No. 2 will now remain closed even
after the temperature has fallen below the
high temperature for which thermostat X is
set, and the relay H cannot again be ener-
eized until the temperature has fallen below
the low temperature for which thermostat J
18 set, so that circuit No. 2 is broken between
mercury column 50 and contact 51. The cvele
of operation will now take place at the
lower temperature, as first described.

It may be-desirable under some conditions
to bring the car temperature up to normal or
to the temperature of occupancy before the
car is put in servies or before fluid pressure
is present in conduit 56. In this event it is
only necessary to withdrawn the spring-held
plunger 65, carrying stop 64, and permit the
spring 60 to push the piston assembly in
until the studs 58 and 59 are in contact. In-
sulating ring 68 will now he placed between
the spring contacts 69 and 70, and low tem-
perature thermostat J is thrown out of op-
eration exactly agif fluid pressure were pres-
ent in the conduit 56. High temperature
thermostat X is now in control of the sys-
tem; the same as when the car isin service.

A simplified heating system embodying
some of the principles of this invention is
shown in Fig. 2. IHere, the main heating
circuit is designated A’, and the heating
units are divided into two separate groups
The heating units B’ are con-
tinuously in circuit, (although thev can be
thrown out if necessary by manually oper-
ated switch 84), and will be assumed under
average conditions to be suflicient in heating
capacity, to maintain the car at approxi-
mately the minimum temperature required
when not in service, for example, 50° Fah-
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renheit. The additional heating units B””
are designed to be suflicient to raise the
heating capacity of the system so that the
car temperature will be maintained at the
normal. temperature of occupancy, say 70°

Jahrenheit. The main switch C’ is adapted

to cut the auxiliary heating units B’ in or
out of the circuit, as the car is in or out of
service and main switch C” is directly con-
trolled by the regulating device 1/,

The regulating device L/ comprises a cyl-
inder 85 in which is a movable piston 86
which is held to the right, in the position
shown in Fig. 2, when fluid pressure is pres-
ent in condnit 56. When fluid pressure is
absent from the conduit, spring 87 moves
piston 85 to the. dotted line position at the
left. Piston rod 88 is connected by pin and
s'ot connection 89, with the lower end of the
lever 9 of main switch C’, which otherwise
is the same as the switch C already de-
seribed.

In operation, when the car is in service
and fluid under pressure is present in con-
it 56, the parts will be in the positions
showt in Fig. 2 and heating current will
flow from the source of supply through con-
dictor 90, main heating units B’, conductor
91, switch 84 and conduetor 63, back to the
source. A¢ the same time, current will flow
through o shunt civeuit as follows: Con-
ductor 90, conductor 94, auxiliary heating
units B’/ conductor 95, switch arm 4, con-
tacts 6 and 7, conducter 96 and thence by
conductor 93 back to the source of supply.
When the car is taken out of service and
fluid pressure ceases to exist in the conduit
56, spring 87 will force piston 86 to the left,
and through main switch C’ break the cir-
cuit through the auxiliary hesting units B”’.
Mazin heating units B’ will remain in service
and will maintain the car at the necessary
minimum temperature. If it should be de-
sired to cut out the heating units entively,
gwitch 84 may be opened mauvually,

T claim:

1. The combination with a eallway ecar,
and an electrical heating appar
on, of a controlling mechanism for the
ing apparatus which is made effc
matically by disconuecting the e from o
train and thus taking it out of service to
maintain the car at o det ;
ture below the normal temperature of oe-
cupancy when the car is in scrvice.

2. The combination with a railway car,
an electrical heating system thereon, and o
conduit on the car normally containing {luid
under pressure, of a controlling mechanism
for the heating apparatus which automati-
cally maintains the car atmosphere at a de-
terminate temperature below the normal
temperature of occupancy in the absence of
pressure in the conduit.

3. The combination with a railway car,
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an electrical heating system thereon, and a
conduit on the car normally containing fluid
under pressure, of a controlling mechanism
for the heating apparatus which automati-
cally inaintains th smoesphers at a de-
terminate temperature - below -the normal
temperature of occupancy in the absonce of
pressure in the condvit, and at.the normal
temperature when the fluid in the conduit
is under pressure. i ' ,
4. The combination” with a railway car,
an electrical heating system thereon, and a
conduit on the car normially containing fluid
under pressure, of a controlling mechanism
for the heating apparatus which automati-

cally maintains the car atmosphere’ at a-

relatively low temperature in'the absence of

perature when the fluid in’the conduit ‘is
under pressure. ’ R

‘5. The combination with a railway car,
and an electrical heating apparatus thereon,
of a controlling mechaniém for automati-

- ¢cally maintaining the heating apparatus at

either the desired normal temperature when

the car is in service, or at a relatively low-
temperature. when the car is out of service.

6. The combination’ with a railway car,
and an electrical heating apparatus thereon,
of a controlling mechanism for automati-

cally maintaining the héating apparatus at

either the desired normal temperature when
the car is in.service, or at a relatively low
temperature when the car 1s out of service,

5 and means whereby said controlling means

may be manually set for the higher tempera-
ture in the absence of pressure in the con-

duit. _ o
7. The combination with a railway car,

and an electrical heating apparatus thereon, .

~of a controlling mechanism for automatical-
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ly maintaining the heating apparatus -at
either the desired normal temperature when
the caris in service, or at a relatively .low
temperature when the car is out of service,

and means whereby said controlling means.

may be manually set for the higher temper-
ature when the car is out of service. = '

8. In combination with a railway car, an
electrical heating apparatus thereon, and a
conduit on the car containing fluid under
pressure when' the car is in service, means

“to control the heating systeim to- produce

either a high or low temperature in the car,
and ‘a regulating device actuated in-accord-
ance with the presence or absence -of fluid

pressure in the conduit for  determining.

whether the high or lew temperature opera-
tion takes place. o :

9. In combination with a railway car, an.
electrical heating apparatus thereon, and'a -

conduit on" the car containing fluid under
pressure when the car is in' service, means
to control the heating system -to produce
either a high or low temperature in the car,

S

a regulating device actuated in accordance
with the presence or absence of fluid pres-
sure in the conduit for determining whether
the high or low temperature operation takes
place, and means for manually setting the
rvegulating device to permit only high tem-
perature opeération irrespective of the fluid
pressure in the conduit. '

10. In an electrical car heating system,
heating means, a supply circuit, circuit con-
trolling means for determining the normal
degree of heat furnished by the heating
means, a conduit on the car normally con-
taining fluid under pressure, and means for
actuating the circuit controlling means in
accordance with the presence or absence of

7 fluid under pressure in the conduit.
pressure in'the conduit, and at a higher tem-

11. In an electrical car heating system,
heating means, a supply circuit, a conduit
on the car normally containing fluid under
pressure, ‘and a regulating device for the
supply circuit for decreasing the heat sup-

‘plied by the heating means when the fluid
pressure in the conduit is absent. '

12. In an électrical car heating system,
heating mechanism, a supply circuit for fur-
nishing current to the heating. mechanism,
and ‘a means for making and breaking the
supply circuit- comprising & pivoted - con-

“tact arm, a pivoted operating member hav-

ing spaced abutments at one end adapted to
engage with the respective sides of the con-
tact arm and swing it to or from closed or
open position; motor means to swing the op-
erating member from one position to the
other, and a spring mounted to move the
operating member to either extremity of its
movement and hold it there after this mem-

ber has been moved by the motor means past

a mid-position, , ‘ R
18. In an electrical. car heating - system,
heating mechanism, a supply circuit for fur-
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nishing current to:the heating mechanism, -

and 'a means for making and breaking the
supply circuit comprising a pivoted contact

110

arm, an operating member pivoted to swing

in unison. with the contact arm.and hav-
ing a lost-motion connection with the con-
tact arm whereby the operating arm is per-

Smitted a limited initial swinging movement

independent of the “contact arm, motor
means_for moving the operating member in

_either direction, -and a spring mounted to

move  the operating member to: either. ex-
tremity of its movement and hold it there,
after this member has been moved past a-
mid-position by the motor means.

120

14 In an electrical car heating system, '

heating means, a supply circuit for the heat-

ing means, a control switch for. the supply

circuit, electric motors for moving . the -

‘switch to -circuit- making or breaking posi-

tions respectively, a pair-of thermostats’'one
of which energizes the motors alternately in

- dccordance with changes in car temperature
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to maintain a normal temperature of occu-
pancy within the car, the other thermostat
being adapted to similarly control the mo-
tors to maintain a determinate lower tem-
perature, the last mentioned thermostat be-
ing inoperative when the car is in service,
but assuming control of the system when
the car is out of service.

15. In an electrical car heating systein,
heating means, & supply cirvenit for the hest-
ing means, a control switch for the supply
circuit, electric motors for moving the
switch to circuit making or brealing posi-
tions respectively, a pair of thermostats one
of which energizes the motors alternately
in accordance with changes in car tempera-
ture to maintain a normal temperature of
occupancy within the car, the other thermo-
stat being adapted to similarly contrel the
metors to maintain a determinate lower tem-
perature, a conduit on the car normally con-
taining fluid under pressure, and a regulat-
ing device dctuated in accordance with the
presence or absence of ftuid under pressure
in the conduit for determining which of the
thermostats shall control the heating
tem.

16. In combination with a railway car, an
electrical heating system thereon, compris-
ing heating units, a supply circuit for the
heating units, » main control switch in the
supply circuit, motor means for moving the
switch to closed position, motor meansg for
moving the switch to open position, control
circuits. for the motors, a pair of thermo-
stats functioning at - different temperatures
to make and hreak the control cirenits, and
an automatic regulating device for deter-
mining which of the thermostats shall con-
trol the heating system according to whether
the car is or is not in service.

17. In combination with a railway ecar, au
electrical heating systera thereon, compris-
ing heating units, a supply cirvenit for the
heating units, a main countrol switch in the
supply cireuit, motor means for moving the
switch to closed position, motor means for
moving the switch to open position, control
circuits for the motors, a thermostat fune-
tioning to make and bveak the control cir-
cuits 50 ag to maintain the heating system
ab a certain determinate temperature, n sec-
ond thermostat functioning when the first
thermostat is inoperative to maintain the
heating system at a determinate higher tem-
perature, and a regulating device to auto-
matically make the first mentioned thermo-
stat inoperative when the car is in service.

18. In combination with a railway car, an
electrical heating system thereon, compris-
ing heating units, a supply cireuit for the
‘heating units, a main control switeh in the

sys-

‘sapply circuit, metor means for moving the

switch. to closed position, motor means for
moving the switch to open position, control

circuits for the motors, a thermostat func-
tioning to make and break the control cir-
citits so as to successively energize the mo-
tors and maintain the heating system at a
certain - determinate temperature, a circuit
breaker moving in unison with the main
control switch to break the civcuit to the
motor last operated after the switech move-
ment is completed, a second thermostat func-
tioning when the first thermostat is inop-
erative to similarly control the motors and
maintain the heating system at a deter-
minate higher temperature, and a regulat-
ing device to automatically make the first
mentioned thermostat inoperative when the
car is in service.

19. In combination with a railivay car, an
electrical heating system thereon, compris-
ing heating units, a supply circuit for the
heating units, a main control switch in the
supply circuit, motor means for moving the
switch fo circuit closing position, motor
means for moving the switch to open posi-
tion. control civeuits for the motors, a pair
of thermostats functioning at different tem-
peratures to make and break the control cir-
cuits, a conduit on the car normally contain-
ing fluid under pressure, and & regulating
device governed by the presence or absence
of fluid pressure i the conduit for deter-
mining which of the thermostats shall con-
trol the heating system.

20. Tn combination with a railway car, an
electrical heating systern thereon, compris-
ing heating units, a supply circuit for the
beating units, a main control switch in the
supply cireunit, motor means for moving the
switch  to circuit closing position, motor
means for moving the switch to open posi-
tion, control circuits for the motors, a ther-
mostat functioning to make and break the
control circuits so as to maintain the heat-
ing system at a certain deferminate temper-
ature, a second thermostat functioning when
the first thermostat is inoperative to main-
tain the heating system at a determinate
higher temperature, a condnit on the car nor-
mally containing fluid under pressure, and
a regulating device governed by the presence
or absence of fluid pressure in the conduit
for rendering the first mentioned thermo-
stat inoperative or operative. ‘

21. In combination with a railway car, an
electrical heating system thereon, compris-
ing heating units, a supply circuit for the
heating units, a main control switch in the
supply circuit, motor means for moving the
switch to cireuit closing position, moter
means for moving the switch to open posi-
tion, control circuits for the motors, a ther-
mostat functioning to make and break the
control circuits so as to successively and al-
ternately energize the motors and maintain
the heating system at a certain determinate
temperature, a circuit breaker moving in
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wnisoh  with the main’ control switch. to

Preak the circuit to the motor last operated

after the switch. movement is completed, a
cecond thermostat functioning when = the
first thermostat. is inoperative to similarly
control the motors and maintain the henting
system at o determinate higher temperature.
+ conduit on the car normally containing
fluid under pressure, and a device actuated
when fluid pressure is absent from the con-
duit for rendering the first mentioned ther-
mostat operative, and when fluid under pres-
sure is present in the conduit rendering the
first mentioned thermostat inoperative. ‘
99. Tn combination with a railway car, an
electrical heating. system thereon, compris-
ing heating units,
heating units, a main control switch in the

supply circuit, motor means for moving the

switch to circuit closing - position,

‘motor
means for moving the switch to open posi-

tion, control circuits for the motors, a ther-

mostat functioning to make and break the:

control circuits so as to successively and al-
ternately energize the motors and maintain
the heafing system at a certain determinate
temperature, a_cirvcuit breaker mioving in
unison with the main control switch to
breal theé circuit to the motor last operated
ofter the switch movement is completed, a
second thermostat functioning when the first
thermostat is inoperative to similarly control
the motors and maintain the heating sys-
tem at & determinate higher temperature, a

conduit on the car normally containing fluid

under pressure, a device actuated when fluid
pressure is
dering the first mentioned thermostat opera~
tive, and when fluid under pressure is pres-

ent in the conduit rendering the first men-

tioned thermostat inoperative, and a manu-

- ally controlled device for making the first

45
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‘means for moving the switch to break

tors,. a relay,

. the. sWitch to circuit. closing  position, motor

thermostat inoperative even when the con-
duit is not under fluid pressure.

93. The combination with a railway car.
of an electrical heating system thereon com-
prising heating units, a supply circuit for
the heafing units, a main control gwitch in
the supply circuit, motor means for moving
the switch to circuit closing position, motor
supply cireuit, control circuits for the mo-
energizing the relay, and a thermostat func-
tioning at a determinate temperature . to
complete a circuit which deenergizes the ve-
lay, the opposite movements of the relay
making and breaking the respective control
circuits for the motors. - o

94. The combination with a railway car,

of an elecirical heating system thereon. com-
prising heating units, a supply circuit for
the heating units, a main control switeh-in
the supply circuit, motor means for moving

,388

ative,

a supply circuit for the

“mofors, a relay,

‘tioning at a determinate

absent from the conduit for ren-

the"

a normally closed eircuit for cuit breaker for controlling

to said apparatus,

o

7

means for moving the switeh to break the
supply circuit, dontrol ¢ircuits for the mo-
tors, a relay, a normally closed circuit for
energizing the relay, a thermostat function-
ing at a detérminate temiperature to com-
plete a circuit which deenergizes the relay,
the opposite movements of the relay making
and breaking the respective control circuits
for the motors, a second thermostat func-
tioning when the first thermostat is inoper-
and at a determinate higher tempera-
ture, to complete the circuit which deener-
gizes the'relay, and a regulating device oper-

“ating when the car is in service to render

the first mentioned thermostat inoperative.
95 The combination with a railway car,
of an electrical heating system thereon com-
prising heating units, a supply circuit. for
the heating units,”a main control switch: in
the supply circuit, motor means for moving
the switch to circuit closing position, motor
means for moving the switch to break the-
supply cireuit, control circuits - for - the
a normally closed circuit
for energizing the relay, a thermostat funec-
temperature tp
complete a circuit which deenergizes the re-
lay, the opposite movements of the relay
making and breaking the respective control
circuits for the motors, a second thermostat
functioning when the first thermostat is in-
operative, and at a determinate higher tem-
perature, to complete the circnit which de-
energizes the relay, a conduit on the car.con-
taining fluid under pressure only when the
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car is in service, and a regulating device -

for rendering the first mentioned thermostat

_inoperative when fluid pressure is present in

the conduit: )
~26. In combination with. means providing
a space intermittently under fluid pressure,

electric heating apparatus and a circuit

breaker for controlling current supply to

said apparatus, high and low ‘temperature
thermostats for operating = said circuit
breaker and means for putting one or other
of said thermostats in-control of the circuit
breaker dependant. on ‘presence or absence
of fluid pressure in said space. )

9%7. In combination with means provid-
ing a space intermittently under fluid pres-
sure, electric heating apparatus and a cir-
current supply
a thermostat to operate

said switch to maintain a relatively high

“temperature in the car, a thermostat to oper-

ate the eircuit breaker-to maintain a lower
temperature in the car, ‘and means actuated

‘through presence or absence of fluid pres-

sure in said space for determining which of

“said thermostats shall control “said - cireuit

breaker. , :
'98. In combination with means for pro-
viding a space intermittently under . fluid

: pressure, electric hegting apparatus and a -
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circuit breaker for controlling current sup-
ply to said apparatus, a thermostat to oper-
ate sald switch to maintain a relatively high
temperature in the car, a thermostat to oper-
ate the circuit breaker to maintain a low
temperature in the car, and means actuated
through presence or absence or fluid pres-

1,839,338

sure in said space for determining which of
said thermostats shall control said circuit

breaker, and manuall operated meang 10
) N

whereby on the absence of pressure in said

space the high temperature thermostat may

be put into control of said cireuit breaker.
EGBERT H. GOLD.
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