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Application filed December 31, 1920. Serial No. 434,179. 
7 to 77 , t , , ), if p(y Co. rey 

3 it isnovy in that . . . 
citizen of the Unitei 

Chicago, it the county of 
5 in?is, have invested ce; tail 

A. : SEL: 
3, resiling at 
k and State of 

disef 
a) 'ovements in '...itomat eating 
Systems. of which the following is a specific 
cation, 

ty invention relates to a car heating sys 
10 ten and more especially to a car heating sys 

tem which is alternatically regulated to 
maintain the car atmosphere at One of two 
selected temperatures, for example, at 
'high te:perature during periods of occu 

tle 

is sta 
an at low ten)e. y; the (; ; 
ling vacant in the train yard. 

car eating system controlled so as to 
lie of such operation is disclosed in 
t application of Edward A. Russell 
Fry G. Gaissinger, Serial No. 362,339, 

ediarch 1, 1920; and a primary object of 
he present invention is to make certain im 

20 

system of the type disclosed in the joint ap 
ication just neitioned, are specifically, 

invention has for certain of its objects 
following: To provide operating mecha 

inism for the Ste:m vily, which functions to 
open and close the valve by positively acting 

30 mechanical means instead of relying upon 
ity to effect one of Saifi saive. Enose 

() employ a rotary valve instead of a 
ision valve for governing the inflow of 

in 4: Redin) to a tie :) It flow of the 
ise it; the radiator oi's radiators, his 

thange ivolving certain ove: a 'railgements 
apparatus: to pi'ovide new 
ains for effecting the selec 

the tempei'ature, low (r high, at, 
the car atmosphere is to ie main 

si: to provide a device whereby ti 
entire control systein is disabled when there 

no steam in the steam train line, the use 
this device being desirable because in the 

preferred enrodinent of the invention the 
cotrolling apparatus is actuated electrically 
and involves a normally 
to it'ovide (eit 
( 

3 5 

in the controlling 
a is 
i: (); 

improved 
() 

40 

45 

ain other incidential features 
introvement to be hereinafter "eferred to. 
The invention is illustrated, in a preferred 

ambodiment, in the accompanying drawings 
wherein 
Fig. 1 is a diagram illustrating the con 

, apparatus as a whola. 
2 is a fragmentary, diagrammatic 

50 

pl’; we ments in the controlling aparatls of a 

Sed circuit; and 

view of the steam valve and associated parts, 
in positions which are the reverse of the po 
sitions of the corresponding parts as shown 
in Fig. 1. 

Fig. 3 is a vertical sectional view of a relay 
forming part of the controlling apparatus. 

Fig. 4 is a sectional view on line 4-4 of 
Fig. 3 looking upwardly as indicated by the 
3OSYS, 

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

Fig. 6 is a diagrammatic view similar to 
Fig. showing the electrical connections in 
a system employing mercitrial thermostats 
instead of the theirinostats of the type em 
ployed in the apparatus illustrated in Fig. . 

Referring first to Fig. 1: A designates the 
steam train pipe of a railway car constitut 
ii); 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 C. D is a valve opened 
and closed by electric motors E and F for 
controlling the inflow of steam to and out 
flow from the radiator. In one position 
steam passes from the train line through 
the vapor regulator G to the radiator and 
therefrom to the thertostat chamber of the 
vapor regulator. In the other position of the 
valve the inlet and discharge ends of the 
radiator are closed, a drain port from the 
radiator is opened and steann is supplied to 
the vapot' regillator in Suficient uantities 
to keep the Satane from freezing. H is a 
limit switch which operates in connection 
with a relay J for bringing about the alter 
nate energization of the valve operating 
notors F and F. K is a low temperature 
thermost at preferably located within the car 
which, when connected so as to be in control, 
functions to maintain the car atmosphere 
temperattire at a relatively low point, say 
50° Fahrenheit. I is a high temperature 
thermostat which, when in control of the 
system, maintains the car at any desired tem 
perature of occupancy, say, 70° Fahrenheit. 
Thermostats K and L constitute the govern 
ing circuit breakers of the system. Func 
tioning alternately, these devices govern the 
movements of the radiator valve by opening 
and closing the circuits in which they are 
respectively located. M is a selector switch 
pneumatically actuated preferably by pres 
Sure taken from the air signal line of the car 110 
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piston 73 having 
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for determining whether the low tempera 
ture thermostat K or the high temperature 
thermostat L shall be in control. N is a 
double pole circuit breaker which is prefer 
ably provided so that the apparatus lnay be 
disabled when desired, and O is a pressure. 
operated circuit breaker connected 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 is a 
resistance arranged to be in circuit with the 
relay J and the high teinpei'attire and low 
temperature thermostats K and L 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 vaive 
chamber 26, chambers 28, 29, 30, 31, 32 and 
33. A supply pipe 34 leads from the train 
pipe A through vapo regulator G to chain 
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 30. 39 is a pipe leading 
from chamber 29 to the thermostat casing 
of the vapor regulator. The vapor regula 
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 to the patent to Gold No. 1,077.525, 
dated November 4, 1913. 40 is a duct lead 
ing from chamber 32 to channber 29. 41 is 
a drain pipe from chamber 33. The valve 
27 comprises webS 44, 45 and 46, and is ro 
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 E and F which are nounted on the top 
of the valve casing 25 and have been re 
ferred to as the valve operating electric inn 
tors. The opposite end of level 53 engages 
the movable element 62 of limit switch H. 
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 68 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 element 65 is 
out of contact with the springs 64, 64, and 
WICe WeSa. 

The Selector switch M. comprises a cylin 
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 is a 

a stud 74 adapted to hear against a stud is on the inner end of the 
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cylinder. The switch ember 9 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 lings 81, 82. 86 
is a spiring inteposed between the Switch 
member 79 and a stationary element 85. 
A spring pressed lock 9i is arranged in the 
cylinder against which the inner end of the 
switch member 79 is adapted to bear'. A 
pair of contact springs 96.9 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 96.9, bear 
against ring 81. When the lock 91 is raised 
spring 86 forces the Switch phenber and pis 
to in 73 to the right (assining. that is, that, 
there is no air pressure 
bringing the springs 96, 97 into contact with 
ring 82. With the lock in the position 
shown in the drawings the spring contacts 
ear against the insulation 80 and the cir 

cuit through the selector switch is broken. 
The relay is preferably constructed is 

follows: 100 is a metal casing in which 
is arranged a magnet coil 101 wound an a 
spool 102 which is 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 carries a pole piece iO5 
held in place by a nut 106 on a screw 10 
set into the end of the core. On the in Wei 
end of this screv is a contact plate 108 held 
in place by nuts 09. An anniliar fibre block 
110 is fixed to the lower end of casing iO(! 
and is formed on its under side with a trans 
verse recess 111. The contact, plate 108 Oli 
the core is adapted, in the lower position 
of the core, when the relay is deenergized, 
to bear upon a pair of silver contact points 
112 on oppositely disposed contact plates 
113, 14. When the relay is energize? the 
contact plate 108 bears against correspoil 
ing contact points on a pair of contact lates 
115, 116, diametrically arranged with 'e- 
spect to each other, at right angles to the 
contact plates 113, 114 and Sectl’ed to the 
recessed portion 131 of the annular rein 
ber 110. The contact lates are provided 
with any suitable binding posts 117, 118 
are binding posts for the wires leading te: 
and from the coil 101. s 
The circuit breaker C consists of a 

- 

against the piston) 

() 

() () 

() 

1.5 

ing 119 arranged at the end of a pipe 120 
which communicates with the steam trail 
line A, the outer end of the casing being 
closed by a fiexible diaphragm 12 providex 
with a stein 122 carrying a switch member 
123 adapted to close the circuit through 
any one of the electrical conductor's which 
aiways carries current it such times as the 
control apparagus is in oileration. 
The switch N is sit own as an ordinary bi 

polar knife switch. 
The thermostats 5. and L are shown as 

2 () 

25 

30 

  



-- e. 

O 

35, coi 
binding ) {}st a . . 

to 31, hence this is: 
battery. 

: 
. . . . 

25 be assinned th: 
at a tenerature 
t 

9 () 

iOS, 3. 
conductor 
140, contact 

rry his 
g 100 

in the ra. 

is . 

closed posi 
is shut of from the radiator, Wate' of coin 
densation in the inlet, pipe 35 of coil B 
drains through chamber 31, chambers 26.33 
and drain pipe 4, Water in the discharge 
end 36 of coil B drains through chamber 
32, dict 40, chamber 29 and discharge pipe 1.0 
39. The outlet end. 38' of coil C drains 
through chamber 30, chamber 26, chamber 33 
and drain pipe 41. Steam from the train 
pipe and valve regulator is short circuited 
to the theraostat chamber of the regulator il 5 
through chainbers 28, 26 and 29 of valve D 
and pipe 39, just enough steam will be al 
lowed to pass, through operation of the va 
poi regulator thermostat, to keep the vapor 

- - - - le, assi: me with tira regulator hot. . . . . . . . 
steam operating as above described, electric The limit switch H is moved, it 

observed to break circuit No. 3 at 
and to bring contact springs 64. 648 : 
contact element 65 whereby when valve. D 
is to be opened again current can pass to i25 
inotor E over this path. This takes place 
when the temperature in the car falls below 
50°. When this fall in temperature takes 

Gitle: i)ij 
late. Wiser Oi (?adense 

asses 5 o t 
wate" se: ef 

20 5 
ill be 

67a 
ainst 

6 ... is flow; " 
leine'; it? heinos 

it's ; : . O 

8 

and sty 
candlico; 

contator 
h N. concotci place circuit No. 1 is closed through low 
the temperature tea perature ther rostat and relay. J is .30 
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deemergized, l'opping Contact plate 108 
against contacts ii.3, 14. A noimentary cir 
cuit is closed through the motor E, as tol 
lows: 

Circuit, yo. A.-Circuit No. 1 to binding 
post 138, conductor 139 to binding post 144. 
conductor 45, winding of motor E. conduc 
for 146, contact Spring 63. Of the limit switch, 
contact element 65, contact spring 64", con 
ductor 14 contact 113 of the relay, contact 
plate J.08, contact 1j4, conductor 42 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 is broken at 64, 
64 by movement of the limit switch. 
When the car is to be occupied the high 

temperature thermostat , is put in control 
of the heating system. This is preferably 
accomplished automatically through pres 
Sure in the signal line of the train. As soon 
as a train is made up and the cars connected 
with the locomotive the signal train line sec 
tions are coupled and air let into the signal 
line. This circumstance is taken advantage 
of in order to automatically shift the control 
of the heating system from thermost at K to 
thermostatD. 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 piston 73 
to the left bringing contact springs 96, 97. 
against the contact ring 81. The selector 
Switch is arranged in circuit with the high 
temperature thermostat L. 

Let it be assumed now that the high tem 
perature thermostat is in control and the car 
temperature below 70°. The arc member 
125 of high temperature thermostat, L will 
be in contact with contact point 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 high temperature ther 
in Ostat will be as follows: 

Circuit No. 5-Circuit No. 1 as before 
traced to hinding post 148, then conductor 
149, high temperature thermost at L, conduc 
or 150, contact Spring 96 of selector switch 
M. contact ring 81, contact spring 97, con 
ductor 151, to binding post, 152 in conductor 
131, hence by circuit No. 1 to battery. 
When this circuit is broken at 125, 126, 

which occurs if the car temperature reaches 
70, current will be shunted through relay J 
as described in connection with the low tem 
perature control, the current flowing through 
the relay circuit described, namely, circuit 
No. 2. As a result there will be a momentary 
circuit established through motor F to close 
valve D, namely, circuit No. 3. 
When the temperature again falls to a 

point below 70° the high temperature ther 
mostat will close its circuit and a momentary 

before the locomoti 

pleted through the selector sw 
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circuit will be established through the valve 
Cpening motor E, namely, circuit No. 4. 
Although during the control by the low 

temperature therinostat K the arc member 
125 of the high temperature thermostat L. 
was in contact, necessarily, with contact 
point 126, the high temperature thermo 
Stat was disabled because its circuit was 
Opened at 96, 9 of the selector switch. 
When the temperature of the car is above 
50° and the circuit, through the high tem 
erature thermosat closed at the selector 

Switch so that the high temperature thermo 
stat is in control. its intended functioning is 
not interfered with by the low temperature 
thernostas, the circuit through which is nec 
essarily broken at .125, 126. If the selector 
Switch be put under pressure while the car 
temperature is below 50° circuits will be 
closed through both high and low tempera 
ture thernostats, but this will not do any 
harm. When the circuit through the low 
temperature thermostat is broken at 50° the 

. circuit through the high temperature ther 
inostat will remain closed, and valve D open 
until 70° is reached. 

it may hapen that the car will be rought 
to a station and there stand for some time 

is attached to the 
T’ain, in Stich case it may be desirable to 
bring the car temperature up to the tempera 
ture of Occi pancy without waiting for the 
attachinent of the locomotive and the conse 
Gue?t Dineumatic actuation of selector switch 
M. For this reason the selector switch is 
Provided with the locking device 91 which, 
Yhen disengaged from the switch me; ber 
79, allows Spring 86 to force the switch mem 
her to a position which will bring contact, 
spring 96, 97 against the contact ring 82, 
this closing the high temperatire herino. 
stat circuit at the selector switch. When 
this is done he high tenerature the no 
stat L. Will be in control to raise the tem. 
perature to 70° inaintain it at th: 3, 
point. is son, however, as air from the train signal line enters the cylinder, which 
is when the locomotive is attached to the 
train, the Switch member will be noyed to 
the other extreme position in which the high 
temperature therinostal -e circuit vil 

itch at 96, 81, 
97. The locking device 91 drop into 
its holding position in readiness to stop the 
Switch ember at, i.e. Di'ssure 

-- 

itra wher. 
from the signal line is cut off. By this ar 
rangement the high temperature thermostat 
can be put in control by in antial operation 
of the selecio Svitch but as soon is pres 
Stille in the sigial line is re-established the 
Coilinued control of the thermost at depends 
upon the existence of the signal line pres 
S8. 

The controi apparatus above described, it 
will be observed, involves the employment 

be coin 
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momentary current. No current is 
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of cert: it electric circuits which are nor 
maily circuits. In order to prevent 

i clai'i'en at such lilies as there 
is no steam in the 'sin line the circuit 
breaker is 2:'ovidig vi äici is closed by 
Steam line pressure and is so a 'gaged, for 
example, in conductor 12, that when open. 
it disables the entire ap; RS, 

Valve D is provide a Jaitlis 55 so 
that the valve may he melt: 
closed in case the autonic 

the via 

ined and 
i{i : pp:- 

matic control appara &t- 
teiniz. to n:intai 

: is operative : 
a \al D 

the 3:Sociation of the 
lirit switch - with the valve moveinents. 
For example, if the parts are in the osi 
tion shown in Fig. six the valve is closed 
mantially, circui. No. 

efective because of 

3 closed at 64, (35, 
64", energizing motor E which immediately 
returns the valve to its open position. 

if it is desired to.co. 
ally the electric cc. 
put out of operation 

apparatus may be 
pening the switch 
ye D may be oper 
}e way 2: the four 
airy vapor car heat 

afed by hand in the sa, 
way valve in the ol 

When the electrical conti'ci system is en 
pioyed, as contemplated, the consumption of 
current is relatively Sinail. it has been esti 
lated at about .08 anpei'es, on El jerage 
for the time the systein is in operation. The 
current required for moving valve D is 8. 

tion. This holding the waive in either posi 
'es:Sire of is possible because of the low 

the Steam handied by the valve. 
The mostats of 

used in place of the ther nostats is and L. 
In Fig. 6 have show a wiring arrange 
ment or the Yiostats of the mercilitial type 
which ciose their respective circuits or rise 
of temperature to given points. Except for 
the viring and a certaii, cihange, to be de 
scribed, in the contacts of the switch men 
bei of the selector Switch, the appa'atus is: 
the same as that shown in the pieceding fig 
ures and in Fig. 6 the Saine reference nil 
merals and letter's used in coininection with 
the pieceding figures are employed for des 
ignating corresponding parts of the apa 
atus. In the ari'angement shown in Fig. 

6. f. is a mercurial thermosai, the nei'- 
city column 153 of which is : 
make contact with 3 c{}} joint, 54. 
the tube. 55 at a relatively 

.. 

it) is tenbei':- 
ture, for example, 50° Fahrenheit. L' is a 
high temperature the nostat of similar coin 
struction but with the contact point 156, 
with which its mercury column 57 is adapt 
ed to contact, at a higher level. The switch 
member 79' of the selector Switch M is 
provided with a single contact ring 158 ar'- 

the auto 

rol the Systein (harlti 

used for 

any suitable type may be 

ranged between two insulating bodies 159, 
59. The rushes 96.97 bear on the con 

tact ring 158 when there is no air pres 
sire in the signal line. That is to say, when 
the iow ter; e.g. iii'e theinostat is in control 
the circuit is ciosed by the selector switch 
insted of being open as in the other form 
of the appa'aktis, the selector switch break 
ing this circuit viher: the signal line is un 
(tiei' pressi'e so as to place the high tempera 
ture the lost at is control... 

Fig.6 shows the apparatu 
which the parts assuine when the tempera 
ture is below 50°Fahrenheit, and there is no 
air pressure in the signal line (yard tem 
perature). The radiator' is receiving steam. 
The current is flowing through relay J 
along a circuit as follows:. . . . . . . 

Circuit Wo. 6.-Battery Q, conductor 160, 
member 128, of switch... N, conductor 161, 
Fesistance P, conductor 162, relay J, con 
ductor 163, member 132 of switch N. con 
ductor 64 to the battery. 
The relay being energized, has raised its 

armature 108 against the upper contacts 
115, 116. ". . . . . , 
As soon as the mercury, column 153 of low 

temperature thermostat. K reaches contact. 
154 the circuit is closed (the low tempera 
ture thermostat circuit) which deenergizes 
the relay, J. This circuit is as follows: 

Circuit No. 2.-Circuit No. 6 to binding 
post 165, conductor 166, conductor 167 in 
contact with the mercury column, contact 
point, 54, conductor 168, brush 96, contact 
ring 158, brush 97 (of the selector switch 
M’) conductor 169, conductor 163, switch 
aim 132 and conductor 164, to battery. 
The relay armature falls to the lower con 

tacts 113, 114, and a circuit is closed, momen 
tarily, through the motor F operating valve 
iD, which circuit is as follows: 

Circuit No. 8.--Circuit No. 6 to binding 
post 170, conductor 171, conductor 172, motor 
F, conductor 173, brush 67, contact 68 and 
brush 67 (of the limit switch H) conduc 
tor 174, contact 113, armature 108 of the 
relay, contact. 114, conductor 175, conductor 
163, Switch member 132 and conductor 164 
to the battery. 
This circuit is broken 

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) is broken and relay J energized to raise its 
: 'mature, current flowing to the relay along 
circuit No. 6, a momentary circuit is now 
closed through motor E which is as follows: 

Circuit No. 9.--Circuit No. 8 to binding 
post 176, conductor 177, motor E, conductor 
178, brush 64 contact 65, and brush 64 (of 
the limit switch), conductor 179, contact 115, 
armature 108 of the relay, contact 116, con 

s in the position 

by the limit switch 
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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 E 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. , , , , 

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) deemergiz 
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 132 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 L' motor E is energized by a cur 
rent flowing over the circuit described as 
circuit No. 9. 
I 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 circl 
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 heating 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 closett 
when the heating system is not in Operation 
for controlling the circulation of steam 
through the radiator comprising two circuit 
breakers, a thermostat for operating one 
of said circuit breakers, and means gov 
erned by the pressure of steam in saic 
source of supply for operating the other 
circuit breaker. 
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3. In a car heating system, the combina 
tion with a steam train pipe and a radiator, 
of ai electrically actuated apparatus for 
controlling the circulation of steam through 
the radiato' having a normally closed cir 
cuit and comprising a governing circuit 
breaker, and pressure actuated means which 
permits a low of electric current through 
said controlling apparatus only when there 
is steam p'essure in the train pipe. 

4. in a car heating system, the combia:- 
tion with a source of supply of heating 
mediui &ild a radiator, of means for con 

ing the circration of heating medium 
gh the '3-diator comprising a valve 

member, ele:tric motors for moving the 
valve meribe' in opposite directions, a limit 
Switch operated by the movements of said 
valve nember which breaks the circuit 
through each motoi" as soon as such motor 
has completed the movement of the valve, 
the mostatic means in the car which gov 
eras 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 tear heating system, the combina 
tion with a source of supply of heating 
medium and a radiator, of a valve to con 
trol the circulation of medium through the 
radiator, electrically operated means having 
two circuits adapted 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 other in alternation. 
and a circuit breaking thermost at to con 
trol the energization of sald relay. 

6. In a car heating systein, the combina 
tion with a source of Supply of heating 
medium and a radiator, of a valve to coa 
trol the circulation of medium through the 
radiator, electrically operated means hav 
ing two circuits adapted to be closed, alter 
nately to move the valve first in one direc 
tion and then in 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 
Quirement of the relay such that it is ea 
e'gized only when the thermost at circuit is 
broken. 

7. It's a car heating system, the coin bina 
tio1) with a steam train pipe and car radia 
to', of a valve to control the circiliation 
through the radiator, two electric aotors, 
one to open the valve and the other to close 
the saine, a relay having a switch member 
which opens and closes in alternation the 
circuits through Said electric motors, and 
a thermost at to govern the energization and 
deenergization of said relay. 
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8. In a car heating system, the combina 
tion with a steam train pipe and a radiator, 
of a valve for controlling tile circuiation of 
steam thirough the radiator, a low tempera 
ture circuit breaking the mostat in the car, 

in closes its circuit vith a rise of the 
temperature above a certain point, a 

high temperature circuit breaking the 
stat, in the car which cioses its circuit 

tise of the car tempei'ature to 3. . 
a pressure actuated seiectoi' SWitch i. 

circ}i 
stat, a pair of electric motors for moving 
the valve in opposite directions, a limit 

ite, operated by said waive for Breaking 
motor circuits at the competion of the 

alve movements, and a relay fo: Opening 
inci closing said motor circuits in alteria:- 
tion, the thermostat circuits and relay cir 
cuit being in parallel, and the current, re 
quirement of the relay such that it is not 
actuated while current is flowing through 
either of the the mostat circuits. 

9. In a car heating systein, the combina 
tion with a steam train pipe and a radiator, 
of a valve for controlling the circulation of 
stea in through the radiator, a. iOW einei'a- 
tire circuit breaking therinosat in the car, 
which closes its circuit, when the car ten 
perature rises to a certain point, a high tem 
perature circuit breaking thermostat in the 
ear which closes its circuit, when the cair 
temperature irises to a higheir point, a pres 
sure actuated Selector switch in circuit with 
the high temperature thernostat, a pair of 
electric motors for moving the vaive in op 
posite directions, a limit switch operated by 
said valve for breaking the motor circuits at 
the completion of the valve movements, a 
relay for opening and closing said motor cir 
cuits in alternation, the thermostat circuits 
and relay circuit being in parallel, and the 
carrent requirement, of the relay Such that it 
is not actuated while current is flowing 
through either of the thermosiat circuits, 
and a pressure actuated circuit breaker in 
One of the common leads of the aforesaid 
electrically operated mechanisms which is 
subject to pressure in said steam train pi 

X. 

of steam in said train pipe. 
{{). In a car heating system, the combina 

tion with a steam train pie and car radia 
tor, of a valve to control the circulation 
through the radiator, two electric motors, 
one to open the valve and the other to close 
the same, a relay having a switch membe' 
which opens and closes, in alternation, the 
circuits through said electric motors, a pair 
of circuit breaking thermostats, functioning 
at different temperatures and comprising, in 
each case, a mercury column and a contact 
point, said thermostats being adapted to con 

i with the high temperature thermo 

: 

trol the energization of the relay, and a se 
ector switch for determining which of said 
thernostats shai be in controi of the systein. 
i. in combination, with the radiator. 

source of sapply of heating medium and coil 
irol valve of a railway car heating system. 
8, circuit oreaking thernostat in the car. 
electrically actuated motor for operating the 
control waive, the circuit of which motor is 
in parallel with the thermostat circuit, a re 
lay for opening and closing the motor cir 
cuit arranged in a closed shunt from the 
the Yostat circuit, the current requirement 
of the relay being such that it is energized 
Only when the theinosia & circuit is broken, 
and inea is for breaking the motor circuit at 
the end of the wave movement. 

12, in combination with a radiator, source 
of Supply of heating medium and control 
valve of a railway car heating system, a 
circuit breaking thermostat, in the car, an 
electricaily actuated motor for operating the 
conti'OI valve, the circuit of which motor is 
in paralde: with the thermostat circuit, a re 
lay for opening and closing the motor cir-, 
2uit arranged in a closed shunt from the 
theinostat circuit, the current requirement 
of the relay being such that it is energized 
Only when the thermostat circuit is broken, 
and means operated by the valve for break 
ins: the motor circuit at the end of the valve 
Ynoverent. 

13. In combination with the steam and air 
train pipes of a railway car, a radiator hav 
ing a vaive and mechanism for controlling 
the operation of said valve comprising two 
circuit breaking thermostats one of which 
closes its circuit at a higher temperature than 
the other, a relay in parallel with said ther 
mostats, the current requirement of which 
is such that it is energized only when the cir 
cuits of Said thermostats are open, and a 
circuit breaker actuated through change of 
pressure in the air train pipe. 

14. In combination with the steam and ai 
train pipes of a railway car, a radiator hav 
ing a valve and mechanism for controlling 
the operation of said valve comprising a pair 
of electric motors for opening and closing 
the valve respectively, a relay to direct the 
current to One or other of said motors, two 
circuit breaking thermostats one of which 
closes its circuit at a higher temperature 
than the other, said relay being in parallel 
with said thermostats and its current re 
quirement, such that, it is energized only 
when the circuits of said their mostats are 
open, and a circuit, hi'eaker actuated through 
changes of pressure in said air train pipe 
in the circuit of the low temperature, ther 
mostat. 

EDWARD A. RUSSELL. 
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