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To ol arhom it °ﬂ’f?] /oww»n
Fe it known that I
o citizen of ﬂ,w Uﬂhew
oo, in the county (x
phave nvent L\{ cevtal
improven mnt% Automat
Svstems. of which the so‘lmviun isa s
cation. ‘
My invention velates to a car heating sys-
10 tem and more especialiy to a car heating svs-
tem’ which is omatically regulated to
maintain the car gfniosy ,hew at one of two
selected . temperaturss, ’f’m' exainple, at the
high 1\*11)91'"!111'0 during periods of oceu-
NI £ low tempers heon the car
' Imﬂ vacant M‘nc train yard.
Aenr !m:mnu syatem ¢o ‘mro}l“vl s0-as8 to
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o pr@sv L invem'on is *') m WKQ (’(‘l'tc n im-
wyements in the controlling cw}; aratus of o

tem of the type disclose ed int
+ mentioned,

has for co

xe ]017[11, d»‘p'

More. sneciﬁcalhr
tain ol

1ts ob e"tq
Ling m(”ha
nism for t]ve t‘“m \z 1 netions o
open and close the yalve by positively acting
mechanical means instead of relying upen
to effect of saifd valve move-
o employ o retary valve instead of o
valve for <"0‘\'e'f‘ninn‘ the inflow of
medinm te and the outflow of the
the radiator ov radistors, this
change involving certain novel arrangements
in the controlling ; AppAratus: to provi ide new

50

o Trom

ansd Wmproved-means. tor effecting the selec-
tien of the Mznmos*:&tumv low or Liugh. at
40 the car atmosphere 18 to be main-

to provide a device whereby &
em ig disabled when there
steam train Hne. the use
this device ’Ueing desirable because in the
preferred embodiment of the invention the
controlling apparatns ig actuated electrically
and involves n norma iy
to provide certain other ineic
mprovement to be hereinafter veferred to.
The mvention is illustrated, in 2 preferred
smbodiment, in the accompanying drawings
wherein—
ig. 1 1s 2 diagram illustrating the
- apparatus as & whole.
2 1s a fragmentaryq

no-steam in th

45

lental Teatures
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con-

diagrammatic

sed cirenit: and

Serial No. 434,179,

Tiew of the steam valve and associated parts,

v positions which ave the reverse of the po-
vmong of the corresponding parts as shown
in Fig. 1. ‘

Fig. 3 s & vertical sectional view of'a relay
forming part of the controlling apvaratus.

Fig. 4 is a sectional view on line 4—4 of
Fig. 3 looking upwardly as indicated by the
arrows. ‘ ‘

Fig. 5 1 a dide view of the relay. with
parts in section, taken at right angles to the
plane of Tig. 3.

~ TFig. 6 is & disgrammatic view similar to
Fig. 1 showing the electrical connections in

a system employing anJ‘“Hlldl thermostats
instead of Lhe thermostats of the ‘wpe em-
7)10Ve<1 in the appavatus 111J&t1aned in Fig. 1.
Keferring ﬁrst to i, 1o A des m‘ldtes the
steam train plpe of a ra ﬂwmy car ‘constitut-
ing the main for supply of steam to the heat-
ing apparatus of the car. -The car is shown
as furnished with a radiator consisting of
two sections B and (.. D isa valve opened
and elosed by electric motors I and. F for
controlling t‘n inflow of steam to and out-
flow from the radiator. TIn one position
steam - passes . from thﬂ train line throvwh
the vapor regulator £¥ to the radiator and
therefrom to the thprmoqmt chamber of the
vapor regulator. Inthe other posmlon of the
valve the inlet and discharge ends of the
radiator are closed, a drain port from “the
radiatoris opened and ste a0 18 supplied to
rho vanor regulator in sufiicient quantities
to kﬂ@n the same from freezing. H i
limit switeh which operutes in connection
with a'velay J for bringing about the alter-
nate energization of the valve. operating
motors B and F.- K is o low temperature
thermogtat preferably located within the car
svhich, When connected go as to be in control,
functions to maintain the car atmosphere
tempera ature at a relatively low point, say
50° Fahrenheit. T.is a high temperature
thermostat which, when in control of the
systern, maintains the car at any desired tem-
perature of o cupancy, say.70° Fahrenheit.
Thermostats 1 and I constitute the govern-
ing eirveuit b salrers of the system. . Func-
tioning alternsa telVN these devices govern-the
movements of the radiator valve by opening
and closing the circuits in. which they arve
'ﬂsDectlvelV located. - M is-a selector switch
pneumatically actuated preferably by pres-
gure taken from the air signal line of the car
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for determining whether the low tempera-
ture thermostat I or the high temperature
thermostat 1. shall be in control. N is a
double pole circuit breaker which is prefet-
ably provided so that the apparatus may be
disabled when desired, and O is a
operated circuit breaker connectal with the
steam train line for breaking the electric cir-
cuit through the controlling apparatus when
there is no steam in said train line. P isa
resistance arranged to be in civenit with the
velay J and the high temperature und low
temperature thermostats I¥ and 1. at such
time as the current flows through -these
devices. :

The valve device D comprises a casing 25
divided by webs into:a central circular valve
chamber 26 -in which a rotary valve 27 is
arranged, and around the central valve
chamber 26, chambers 28, 29, 30, 31, 32 and
33. A supply pipe 84 leads from the train
pipe A through vapor regulator G to cham-
ber 28. The inlet end 35 of radiator coil
B leads from chamber 31. The return end
36 of coil B leads to chamber 32. The inlet
end 37 of coil C is connected with the re-
turn pipe 36. The return end 38 of coil C
leads to chamber 80. 39 is a pipe leading
from chamber 29 to the thermostat casing
of the vapor regulator. The vapor régula-
tor is a device In common use, and consists
of a valve governing the flow through the
supply pipe 34 and a thermostat which is
actuated by the heat of the medium dis-
charged through pipe 39. For details of
construction of the vapor regulator reference
is made 1o the patent to Gold No. 1,077,525,
dated November 4, 1913. 40 is a duct lead-
ing from chamber 32 to chamber 29. 41 is
a drain pipe from chamber 33. The valve
27 comprises webs 44, 45 and 46, and is vo-
tated by a lever 52 terminating in a handle
53. The lever 52 is engaged with the piece
56 which connects the cores 57, 58 of sole-
noids K-and ¥ which are mounted on the top
of the valve casing 25 and have been re-
terred to as the valve operating electric mo-
tors. The opposite end of lever 53 engnges
the movable element 62 of limit switch .
A pair of spring contacts 64, 64* are adapted
to bear against the contact element 65 on
member 62. A similar pair of contact
springs 67, 67* are adapted to engage a con-
tact element 63 on the other end of member
62. ‘The arrangement is such that when the
contact springs 67, 67+ bear against the con-
tact element 68 the contact clement 65 ig
out of contact with the springs 64, 64*, and
vice versa. ‘

The selector switch M. comprises a ¢vlin-
der 69 closed at its outer end and connected
with a pipe 72 leading from the air signal
line of the car. Within the cylinder i a

" piston 73 havin% a stud 74 adapted to hear:

against a stud 75 on the inner end of the

A pressure.
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cylinder. The switch member 79 is fixed
to a stem 78 on piston 73 and consists of
an annular body of insulation 80 into which
are set the spaced contact rings 81, 82. 86
s a spiing interposed between the switch
member 79 and a stationary element 85.
A spring pressed lock 91 is arranged in the
cylinder against which the inner end of the
switch member 79 is adapted to hear. A
pair of contact springs 96, 97 are adapted
to bear against either insulation 80 or one
or other of the contact rings 81, 82.- When
pressure is exerted through pipe 72 against
piston 73 the contact springs 96, 97 bear
against ring 81. When the lock 91 is raised
spring 86 forces the switch member and pis-
ton 73 to the right (assuming
there is no air pressure against the piston)
bringing the sprivgs 96, 97 into contact with
ring 82. With the lock in the position
shown in the drawings the spring contacts
bear against the insulation 80 and the cir-
cuit through the selector switch is hroken.

The relay J is preferably constructed as
tollows: 100 is a metal casing in which
is arranged a magnet coil 101 wound an g
spool 102 which 1s hollow to receive a core

103, 104 is a disc of the same magnetizabie

metal as casing 100, arranged just below the
coil. The core 103 earries a pole viece 105
held in place by a xut 106 on a screw 107
set.into the end of the core. On the lawer
end of this screw is a contact plate 108 held
in place by nuts 109. An annular fibre block
110 is fixed to the lower end of casing 100
and is formed on iis under side with a trans-
verse recess 111, The contact plate 108 on
the core is adapted, in the lower position
of the core, when the relay is deenergized,

to hear upon a pair of silver contact points i

112 on oppositely disposed contact plates
113, 114, When the relay is energized the
contact plate 108 bears against correspond-
ing contact points on a pair of contact plates
115, 116, diametrically avranged with re-
spect to each other, at right angles to the
contact plates 113, 114 and secured to the
recessed portion 111 of the annular mem-
ber 110. The contact plates are preovided
with any suitable binding posts 117. 118
are binding posts foir the wires leading to
and from the coil 101.

The cireunit breaker O consists of a cas-
ing 119 arrvanged ot the end of a pipe 120
which communicates with the steamy train
line A, the outer end of ithe casing being
closed by a flexible diaphragm 121 provided
with a stemn 122 carrying a switch member
123 adapted. te cloge the civenit through
any one of the electrical conductors which
ﬂflx‘%"ays carries current b such times ag the
control apparaty i

The gwitch 3
polar knife switch,

The thermostats ¥ and Lr arve shown as
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Motov T now Tnoves; the valve D to its
C]_ch(‘ﬂ position;as shown in. Fig. 2, steam
is shut off from the radiator, water of con-
densation in the inlet pipe 35 of coil B
drains through chamber 31, chambers 26, 33
and drain pipe 41, Water in the discharge
end 26, of coil B drains through chamber
32,611(:"5 40, chamber 29 nnd discharge pipe
89. The outlet end 88 of coil’ C deains
through chamber 30, chamber 26, ch‘zmber 33
and drain sipe 41, Steam from the train
pipe and valve regulator iy short (11“(*111&(1
to the therw 1086 tat chamber of the regulator
through chambers 28, 26 and 29 of valve D
and pipe 39. Jus t enough steam will be al-
lowed to pass, through op?r:won of the va-
por regulator "hermos‘mt to-keep the vapor
“eoulato“ hot. ‘

The limit switch H-is moveﬂ it will be
» ohserved. to break mwmt No: 8 at 67, 67>
~and to bring contact springs 64, 642 against
contact element 65 wwhereby when valve D
is fo. he ovened: again’ current can pass to
motor ¥ over this path. This, takes place
when the temperature in'the ear falls helow
50°. When this fall in tempernture takes
f?_]'aoﬂ circuit. No. 1 i closed: throngh low
terpperavure thermostat K and relay J ig
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deenergized, og)l)mo contact plate 108
,mamct contacts 115 3, LM A momentary cir-

cuit is
lows:

Cirowit Ko, 4—Circuit No. 1 to binding
post 138, conductor 139 to binding post 144
conductor 145, winding of motor X, conduc-
tor 148, contact spring 64 of the limit switch,
contact element 65, contact spring 64%; con-
ductor 147 contact 113 of the relay, contact
plate 108, contact 1i4, conductor 142 to
binding post 143 in conductor 131, and
thence by circuit No. 1 to the battery.

Valve D is moved to its open position and
the circuit just described 1s broken at 64,
64* by movement of the limit switch.

When the car is to be occup1ed the high
temperature thermostat L is putb in contr rol
of the heating system. This is preferably
accomplished qutomahﬂaﬂ v through pres-
sure in the signal line of the train. —As soon
ag a train is made up and the cars connected
with the locomotive the signal train line sec-
tions are coupled and air 1ei mto the signal
line. This circumstance is taken advantage
of in order to automatically shift the control
of the heating system fro m thermostat X to
thermostat . The latter, it will be assumed,
functions to maintain the car temperature at
70° Fahrenheit. Air pressure from the sig-
nal line passes through pipe 72 to cylinder 69
of the selector switch and moves p’ston 73

closed thougn the motor I, as fol-

to the left bringing contact springs 96, 97

against the contact ring 81. The selector
sw1tch is arranged in circnit with the high
temperature thermostat L.

Let it be assumed now that the th'h tem-
perature thermostat is-in control and | the car
temperature below 70°. The arc member
125* of high temperature thermostat T will
be in contact wwl1 contact pomt 126* and
selector switch springs 96, 97 in contact with
contact ring 81. Valve D will be open and
the radiator receiving steam. The electric
circuit through the hloh temperature ther—
mostat will be as follows:

- Cirouit No. 5—Circuit No. 1 as - before
tmced to binding post 148, then conductor
149, high uemnemture thermouv at L, conduc-
tor 150 contact SDI‘lIlO 96 of Qelector switch
M, con’mct rma 81 con’mct spring 97, con-
ductor 151, to bmdmo nost 159 in confluctor

131, thence by cireuit No. 1 to battery.

“When this circuit is broken at 19521262,
which oceurs if the car tempersture 1'teaches
70°, current will be shunted through relay J
as described in connection with ‘che low tem-
perature control, the current flowing through
the relay cirenit described, mmely cireuit
No.2. Asa result there will be a momentary
circuit established through motor ¥ to close
valve D, namely, circuit No. 8.

When the temperature again falls o a
point below 70° the high tampemnure ther-
mostat will close its circuit and a momentary

'W fore the

‘pleted

1,440,701

circuit will be established ﬁhrOUOh the valve
opening motor X, namely, cireuit No 4,
Ahhouc)h during the control by the low
temperature thermostat K the arc member
125* of the high temperature thermostat L
was- in con L%t necessarily, with contact
point 126, the hlgh temperature thermo-
stat was disabled hecause its circuit was
opened ‘at 98, 97 of ﬂlv selector switch.
When the tG’Q} eraiure of the car is above
50° and the -circuit through the high tem-
rerature thermostat closed at the selector
switch so that the high temperature thermo-
stat is in control. its mtenaed functioning is
not interfered with b; the low temoerauure
thermostat, the cn‘cm through which is nec-
essavily broken at £-125, 126.  1If the selector
switch be put under pressure while the car
temperature is below 50° circuits will be
closed through both high and low tempera-

oh
tur

+mrmostats but this will not do any

‘Tharm.. When Lhe el rcmt through the low

tomner ture thermostat 1s broken at 50° the
circuit throuch the high temperature ther-

mostat will remain o]osed. and valve D open

until 70° is-reached.

It may happen that the car will be hronoht
to o station and there st tand for some time
locomme‘o 15 attached to the

rain, In such case it may be desivable to
bring the car temperature up tothet tempera-
ture of ocenpancy without waiting for the
attachment of the locomotive and h@ conse-
guent preumatic actuation of sslector switch
M. Tor thic ressen the selector switch is
provided with the lecking devies 91 which,
when aged. from the switch men >be*
(9 allows spring 86 to force the switch mem-
r to a position \“'11"11 will bring contact

/‘]ic*n'

Q*)mnw 96, 97 against the contact ring 82,
thus closis o the high temperature thermo-
stab civenit ot the selector switeh. When
this is done the high temperature thermo-

stat Lo will be in control to yaise the tem-
perature to 70° maintain it at
pomt As soon, however, as air from the
train sienal line enters the cvlmﬂnx which,
is ‘when the Iscomotive is attached to the
train, the switch member will ke moved to
the other extreme position in which the high
temperature thermostat
through the selector gw
97. The 10(’1\1110 device 91 drop Into
its holding 1*“51 fion 1n readiness to stop the
Wnoh ks emw* puitral Vhen pressure
'.“e is cub off. By this ar-
ranooment the hloh temperature thermostat
can be put control by manusl eperation
of the selector switeh bnt ag BOOn 8§ pres-
sure in the signal line is ve- ectan]]shod the
continued contrel of the ther at depends
upon the existence of the signal line pres-
sure.

The control apparatus above described, it
will be ohbss rved 1nvolves the employment

and

itch at 96, 81,

oyt
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nor-

cireuits w h*ch are
creaits, In order to v
current st such Lhi;es a8 'Evhe};'e
in ’[hﬂ line the (bf’h‘?c
; 2O hich is closed 1 \

,steam hne pressure. and 18 ang
example, in conductor 1
it disables the entire a;
Valve D is provide:!
that ﬂzﬂ, %c m(w /

is ne

~7e
Ve

10

g oare in the ped
iicn shown in Fig. 1 Uthe valve is eloged
manually, circuit No. 4 38’ closed at 64,
642, ener 014111g motor E which immediately
returns the ve lve to its open position.

Lu$¢vrﬂlj)i

o e
249 \)«)

20

mae

may- he

1

mx

i Al A)l‘) aracus
opening the gwitch

i i e
sut out ‘of operation

25 M, in which case th
sted Ly hand in the sa
way valve in the ov
ing system is operated.
When the electrical control system is em-
ployed, as contemplated, the bon\ump» ion of
current is relatively s £ hay heen esti-
mated at about .08 ampezes; on the '
for the time the syf‘*ln vis in operation.
current requived foi 9 ﬂ\ 2 D
momentary current.
holding the walve in ﬂif‘shel
b I)ossulﬂ becausé of the hw, pregsure- ox
eam mumieu by the valve. "
£ ﬂhy suitable
the thermostats K
ChO'\\ noa wiring
the merenyial 6
esvective uu*zs:ts on T

I may be
yay an the
WY vapor car

oper-
four-
heat-

4

type may be
and L.

arrange-

5

I 47 .
*\mich 'm,,e their

of temperature fo cmen pdr" 3
45 the ing and a certain

seribed, in the contacis of

bex of the selector itch, t

the same ds that shown in tho pre :
ures and in Hig. § the same ni-
merals and letters used in connection with
g ceding figures are emploved for des
fing corresponding parts of the appa-

rererence

50

In the arrangement shown in Fig.

is a mercyrial thermo the mer-

55 cury column 153 of which is adapted to
make ((«néjact with g contuct point 154 in
the tube 155 ut a relatively jow temvpera-
ture, for example, 50° Fahrenheit. 1. isa

high temperature thermostat of similar con-
struction but with the contact pomu 156,
vith which its mercury column 157 is mhpw
ed to contact, at a higher level. The switch
member 79" of the selector switch M’

provided with a single contact ring 158 ar-

Loz

60

kv

ranged. between two. msuhtmo Dbodies 159,
159. The brushes 96, 97 mem on the con-
tact ving 158 when- uhur@ i no air pres-
cure in the signal line That is to say, when
the low temy e thermostat 1s in control
he civenit is closed by the selector switch
ad of bcmo open 2s.in the other form

il the apparatus. the selector switeh break-
ing this eirenit when the signal line is un-
der pressure so as to place. the high tempera-

ture thermostat i controls

Hig. .6 shows the aup&ratus in the posmon
which the . parts. agsuine. when the ‘tempera-
ture.is oelow 50°. Fahrenheit and theré is no
air piessule i the signal line. (yard tem-
pu*:mu e). “The Iadmtoz ig recelving steam.
The current -is. flowing through Ielav J
along a circuit ag follows ,

Cireuit No. G—Bwttery Q conductor 160
member 128 of switch.” N, conductor 161
regigtance P, conductor 16 relay ), con’

“ductor 163, member 132 of switch N con-

ductor 164 to the battery.

The relay being energized. has raised its
armature 108 agamst the upper contacts
115, 116.

A5 soon as the mercury column 153 of low
temperature thermostat X’
154 the circuit is closed (the low tempera-
ture thermostat circuit) which deenergizes
the relay J. This circuit is as follows:

Circwit No. 7—Circuit No. 6 to binding
post 165, conductor 166, conductor 167 in
contact Wlth the melculy column, contact
point 154, conductor 168, brush 96 contact
ring 158, "biush 97 (of the selector switch
‘VI’) conductor 169, conductor ‘163, switch
arm 132 and conductor 164. to hattery.

The relay armature falls to the lower: con-
tacts 113, 114, and a circuit is closed, momen-
tarily, Lhmwrh the motor I operatlncr valve
D, which cirenit is as follows:

Cireuit No. 8—Cireuit No. 6 to bmdlno
post 170, conductor 171, conductor 172, motor
F, conductor 17 3, brush 67, contact 68 and

brush 67 (of the limit switch ) conduc-

tor 174, contact 113, armature 108 of the
relay, contact 114, conductor 17 5, conductor
163, switch member 182 and conductor 164
to the battery.

This circuit is broken by the limit switch
H as soon as valve D has been’ operated to
shut off inflow of steam to-the radiator.

If - temperature falls below 50° the low
temperature thermostat circuit (circuit No.
7)1s broken and Telay J energized to raise its
armature, current flowing to the relay along
circuit \To 6, a momentary circuit is now
closed thr ouoh motor D whlch 1s as follows:

Cirewit
post 176, conductor 1M mofm g, conductor
178, brush 64, contact 65 and brush 64> (of
the limit sw1tch), conductor 179, contact 115,
armature 108 of the relay, contact 116, con-

reaches ‘contact
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ductors 175, 163, switch arm 132 and conduc-
tor 164 to the battery.

The motor E now reopens valve D, the cir-
cuit through B being broken at 64, 64°
through operation of the limit switch.

Assuming now that the selector switch M’

has been moved, either manually or by air
pressure from the air signal line through
pipe.72 to bring brushes 96, 97 in contact
with the insulation 159, for the purpose of
putting the high temperature thermostat
in control of the system, and assuming fur-
ther that the temperature of the car is be-
tween 50° Fahrenheit and 70° Fahrenheit,
the .radiating. coils will be receiving steam
and the armature relay J raised. The cir-
cuit through the relay under these condi-
tions is the same as that described as cir-
cuit No. 6. : C

.As'soon as the mercury column 157 of the
high temperature thermostat reaches its con-
tact point 156 a circuit will be closed (high
temperature thermostat circuit) deenergiz-
ing the relay, this circuit being as follows:

Circuit No. 10.—Circuit No. 7 to binding
post 180, conductor 181, which is in contact
with the mercury column 157, contact point
156, conductor 182, conductors 169, 163,
switch member 182 and conductor 164 to bat-
tery. .. - . : ,

The relay now drops its armature to con-
tacts 113, 114, and a momentary circuit is
established. through the motor F heretofore
described as circuit No. 8. »

When the temperature falls to break the
high temperature thermostat circuit at the
thermostat 1/ motor I is energized by a cur-
rent flowing over the circuit described as
circuit No. 9. '

T claim:

1. In a car heating system, the combina-
tion with a source of supply of heating
medium and a radiator, of electrically ac-
tuated apparatus for controlling the ciren-
lation of the heating medium through the
radiator having a normally closed circuit
and comprising a circuit breaker for gov-
erning the operation of said apparatus, and
means independent of said circuit breaker
whereby the electric current of the control-
ling apparatus is shut off in the absence of
heating medium in said source of supply.

2. In a car heasting system, the combina-
tion with a source of supply of steam and
a radiator, of electrically actuated appara-
tus having a circuit adapted to be closed
when the heating system is not in operation
for controlling the circulation of steam
through the radiator comprising two cirenit
breakers, a thermostat *or operating one
of said circuit breakers, and means gov-
erned by the pressure of steam 'in said
source of supply for operating the othér
circuit breaker.
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2. In a car heating system, the combina-
tion with a steam train pipe and a radiator,
of an elecirically actuated apparatus for
controlling the circulation of steam through
the radiator having a normally closed cir-
cuit and comprising a governing circuit
breaker, and pressure actuated means which
permits o fow of electric current through
said controlling apparatus only when there
is steam pressure in ¢he train pipe.

4. In u car heating system, the combinu-
tion with a source of supply of heating

medium sud a radiator. of means for con-
trolling the cireuiation of heating medium
through the radiator comprising a valve

o

member. electric motors for moving  the
valve member in opposite directions, a limit
switch operated by the movements of saic
valve member which breaks the cirenit
through each motor as soon as such motor
has completed the movement of the valve,
thermostatic means in the car which gov-
erns the energizing of said motors, and se-
lecting means whereby the thermostatic
means may be made to maintain the car at-
mosphere at either one of two different tem-
peratures. . ,

5. In a var beating system, the combina-
tion with a source of supply of heating
medium znd a radiator, of a valve to con-
trol the circulation of medium through the
radiator, electrically operated means having
two circuits sdapted to be closed alternately
to move the valve first in one direction and
then in the other, a relay to close one of said
circuits and open the cother in alternation,
and a circuit breaking thermostat to con-
trol the energization of said relay.

6. In a car heating system, the combina-
tion with a source of supply of heating
medinm- and a radiator, of a valve to con-
trol the circulation of medium through the
radiator, electrically operated means hav-
ing two circuits adapted €o be closed alter-
nately to move the valve first in one direc-
tion and then 1n the other, a relay to.close
one of said circuits and open the other in
alternation, and a circuit breaking thermo-
stat to control the energization of said re-
lay, the relay circuit being in parallel with
the thermostat circuit and the current re-
quivement of the relay such that it is en-
ergized only when the thermostat circuit:is
broken.

7. Iiv & car heating system, the comnbina-
tion with a steam train pipe and car radia-
tor, of a valve to control the. civeulation
through the radiator, two electric motors,
one to open the valve and the other to close
the same, a relay having a switch member
which opens and closes in alternation the
circuits through said electric motors, and
a thermostat to govern the energization and
deenergization of said relay.
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8. In
tion with a

a car heating system, the combina-
steam tl"up pme and 2 radiator,
of w valve for controllmg he circulation of
steam through the radiator, a low tempera-
ture circuit mefﬂuncf thewm“t t in the car,
b closes its cireuit +with o rise of the
temperature above a certain pon"‘7 a
(1310~

h‘lgi‘ temperature circuit breaking the
&;m

in Ll“ car which closes its eircuit with
of the car temperature to a higher
; & pressure actunted selector switeh m
i with me high' temperature thermo-
A,tat. a pair -of electric motors for moving
valve in opposite directions, a limit
el operated Uy sald valve for prealing
motor circuits at the C(;lnpjeu()[‘ of the
dve movernents, und a relay fos f‘pumno
and closing said wotor civcuils in alterna-
tlon, the thmmostat circuits and fﬂiw cir-
cuit being in parallel, and the curren ?e—
such that it is no
sctuated while current is flowing mrougn
either of the thermostat circuits.
9. In a car heating system, the combina-

Vion with a steam traln plpe and o radiator,

of a valve for controlling the circulation of
team through the radJJtOIj a low tempera-
¢ cirenit breaking thermostat in the car,
which closes its circuit when the car tem-
perature rises to a cevtain point, 2 high tem-
perature cirenit breaking thermostat in the
ear which closes its cirenit when the car
temperature vises to a higher point, a pres-
sure actuated selector switeh in eircuit with
the high temperatule‘thvrmo‘“mt a pair of
slectric motors for moving the valve 1*1 op
posite du‘ectmns, a Hmit switch operated by
said valve for bre akmo the motor ¢ ncult
the comp]etton of the valve movements* a
rels ay for opening and closing said motor cir-
cuits in alternation, the thermostat cireuits
and 1'@1:1‘37 circuit being in parallel, and the
current requirement of the relay such that it
is not actuated while current is flowing
through either of the thermostat circuits,
and a pressure actuated circuit breaker in
cne of the common leads of the aforesaid
electrically operated mechanisms which is
subject to pressure in said steam train pipe
and-which ‘preaks its current in the absence
of steam in said train pipe. ‘
10. In a car heating system, the combina-
tion with a steam train pipe and car radia-
tor; of a wvalve to control the cireulation
throt wwh the radiator, two electric motors,
one to open the valve and the other to 010“1\
the same, a relay having a switch member
the
circuits through said electﬂc motors, a pair
of circuit brﬁahnor thermostats, nmctlomno
at different temperfbtures and comprising, in
each case, 2 mercury column and a contact
Dmnt said thermostats being adapted to con-

Ly

trol the energization of the relay, and 2 se-

lector switch for determining V»“I’llbh of said
thermostats shail be in control of the system.
11, In - combination. with the radiator,
souree of S’ilpplv of heating medium and con-
ivol valve of a railway car heating system.
o circuit breaking thermostat in the car, an
electrically actuated motor for operating the
control valve, the civenit of w mch moto
m parallel with the th ﬂ‘mocum cireult, a re-
Iax for opening and eclosing the motor cir-
cuit arranged in a closed ¢ hum‘; from the
Iﬁe nostat cirenit, the current requivernent

f the relay being such that it Is energized
onh when the ﬂ*errﬁo stat circuit is broken,
and reeans for breaking the motor cirenit at
the end of the valve movement.

12. Tn combination m@h a radiator, source
of supply of heating medium and control
valve of & rallway car heating system, 2
cireuit brealing thermos tat in the car, an
eiectricaily actuated motor for opyraltmg the
contrel valve, the civenit of which motor i%
in par aHe; with the thermostat cn"cvlt, are
lay for opening and closing the mctor cir-
it arranged in o closed shunt from the
Lhe*“noz stat cireuil, the current reguirement
of the relay bnmo such that it is Lnergized
cnly when the thermostab cireuit is hroken,
and means operated by the valve for breal-
ng the » motor circuit at the end of the valve
movement, ,

13. In combination with the steam and air
train pipes of a railway car, a radiator hav-
ing a valve and mechanism for controlling
the operation of said valve comprising two
cirenit breaking thermostats one of which
cluses iﬁs circuit at a higher temperature than
the other, 2 relay in paralle]l with said ther-
mostats, the current requirement of which
is such that it is ene ergized only when the cir-
cuits of said thermostats are open, and &
circuit breaker actuated d\rough change of
pressure in the air train pipe.

14. Tn combination with the steam and air
train pipes of & railway car, a radiator hav-
ing a valve and mechanism for controlling
the operation of said valve compm%mo a pair
of electric motors for opening and closmo
the valve re snechvely, a re]av to direct the
current to one or other of said motors, two
civenit breaking thermostats one of which
closes its circuit at a higher temperature
than the other, said relay being in parallel
with said thermostats and 1ts current re-
quirement such that it iy energized oul}:
when the civeuits of said thermostats
open, and a circutt bre ealer actuated {1 m)uf)h
changes of pressure in said air train pipe
in the ciremit of the low temperature ther-
mostat.
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