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This invention relates to a new and improved 
temperature control apparatus, and more par 
ticularly to a temperature control apparatus of 
the refrigerating type adapted to maintain a 
predetermined low temperature within a closed 
chamber no matter whether the outside temper 
ature is above or below this predetermined tem 
perature. 
The invention is desired more particularly fo 

use in refrigerator cars, although in principle it 
can be used for regulating the temperature with 
in any type of closed chamber whether stationary 
or adapted to be moved from place to place. In 
refrigerator cars adapted to transport certain 
perishable commodities, it is necessary that a 
Certain predetermined low temperature be main 
tained, but it is essential that the temperature 
Within the car shall not fall too low or the goods 
may be frozen or otherwise damaged. It is there 
fore necessary to provide a heating system which 
is available for use under certain circumstances, 
Such as Sudden periods of extremely cold weather. 
Such conditions are encountered when a car 
moves, while in transit, to extremely high al 
titudes. Since it Will only be necessary to supply 
heat to the chamber for relatively short periods 
of time, it is undesirable to have to provide a 
Separate heating System for this purpose, and 
Since in the case of a refrigerator car the re 
frigerating system is usually in continuous oper 
ation as long as the car is in motion it is desirable 
to utilize, if possible, this same refrigerating 
System for transferring heat from outside the car 
to the interior thereof instead of functioning as 
usual to remove heat from the car. 
According to the present invention a refrigerat 

ing System of the compression type is so arranged 
that it can transfer heat from the air within a 
closed chamber to the outside air, or can transfer 
heat from the outside air to the air within the 
chamber as conditions may require. 
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The principal object of this invention is to 
provide a temperature control apparatus of the 
type briefly referred to hereinabove and dis 
closed more in detail in the specifications which 
follow. 
Another object is to provide a heat transfer ap 

paratus of the compression refrigeration type 
adapted to transfer heat in either direction be 
tween two separate Spaces. 
Another object is to provide a refrigerating 

system of the compression type comprising two 
separate evaporators positioned in separate spaces 
together With thermostatic means for alternative 
ly directing the refrigerant through either of the 

principles of this invention. 

(C. 62-17) 

evaporators, together with a condenser and means 
for causing air from either of the two spaces to 
circulate in contact with the condenser. 
Other objects and advantages of this invention 

Will be more apparent from the following detailed 
description of one approved example of apparatus 
constructed and operating according to the 

In the accompanying drawings: 
Fig. 1 is a diagrammatic vertical section illus 

trating the application of the invention to a closed 
chamber such as a refrigerator car. 

Fig. 2 is a transverse vertical section taken sub 
stantially on the line 2-2 of Fig. 1. 

Fig. 3 is a transverse vertical section, on a 
larger Scale, taken substantially on the line 3-3 
of Fig. 2. 
At 1 is indicated the walls or shell which en 

close a chamber 2 in which goods are to be main 
tained at a predetermined low temperature. This 
chamber may be the interior of a refrigerator 
car, Or any other refrigerating device. For the 
purpose of cooling the interior of the refrigerator, 
means is provided for transferring heat from the 
air within the car to the outer air. This may be 
a compression refrigerating system of usual type 
comprising a compressor 3, a condenser 4, a re 
ceiver 5 for the compressed liquid refrigerant, an 
expansion Valve 6, an evaporating coil 7, and an 
accumulator 8 for preventing the return of un 
vaporized refrigerant to the compressor. The re 
frigerant flows through this closed system in the 
Order in which the parts were described, and in 
the direction of the arrows shown in Fig. 1, and 
the System normally operates in the usual man 
ner. The compressed liquefied refrigerant con 
fined in the high pressure side of the system is 
released through expansion valve 6 and flows 
through pipes 9 and 10 into the evaporator 7 
wherein it expands and vaporizes thus absorbing 
heat from the air within chamber 2. The vapor 
ized refrigerant passes through pipes 11 and 12, 
accumulator 8, and pipe 13 into the compressor 3. 
the compressed refrigerant being forced through 
pipe 4 into the condenser 4 wherein it is con 
densed, the liquefied refrigerant flowing through 
pipe 15 into the receiving tank 5. The heat ab 
SOrbed from the air within chamber 2 is trans 
ferred to the cooling air which is circulated in 
contact with the condenser 4. The condensed 
liquefied refrigerant is then forced through pipe 
16 to the expansion valve 6 thus completing the 
cycle. . . S. 
A second evaporator 7', of Suitable form and 

size, is located at some suitable position in the 
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space outside of chamber 2. The refrigerant 
flows from expansion valve 6 through pipe 9 to a 
distributing valve 17 which is controlled by a suit 
able thermostat 18. From the valve 17 lead two 
similar branch distributing pipes 10 and 19, the 
pipe 10 leading to the evaporator 7 as already de 
scribed and the pipe 19 leading to the alternative 
evaporator 7. The valve 17 may be of any suit 
able and well known type comprising a movable 
valve member actuated by the thermostat 18 in 
such manner that when the temperature within 
chamber 2 is above a predetermined temperature 
the refrigerant will be directed from pipe 9 into 
pipe 10 and thence through the evaporator 7. 
When the temperature within chamber 2 falls 
below a predetermined temperature, the distribut 
ing valve 17 will be actuated so as to direct the 
refrigerant from pipe 9 into branch pipe 19 and 
thence into the outside evaporator'. The vapor 
ized refrigerant flows from evaporator 7' through 
pipes 20 and 12 into the accumulator 8 and thence 
as before through the condenser and compressor. 
The return pipes 11 and 20 are provided with the 
one-way valves 21 and 22 so that refrigerant is 
only permitted to flow in one direction through 
these pipes. 
The condenser 4 is positioned partially or 

wholly within a suitable conduit indicated gen 
erally at 23 through which cooling air is circul 
lated by means of a fan or blower indicated at 
25 and driven in any suitable manner. The con 
duit 23 is provided with inlet and outlet open 
ings 26 and 27 respectively so that outside air 
can normally be circulated continuously through 
the conduit by means of fan 25 so as to dissipate 
from the condenser the heat withdrawn from 
chamber 2. The conduit 23 is provided with sep 
arate inlet and outlet passages 28 and 29 con 
municating respectively with inlet and outlet 
ports 30 and 31 leading from and back to the 
chamber 2. Suitable shutters or closures 32 are 
provided for each of the inlet and outlet ports 26, 
27, 30 and 31. These shutters are so interconnect 
ed that when the ports 26 and 27 are open the 
ports 30 and 31 will be closed, and vice versa. 
In the example here shown, a motor 33 operates, 
through suitable reducing gearing, a rock-shaft 
34 carrying a pair of crank discs 35. A link 36 
connects a crank pin 37 on the disc 35 with a 
slide rod 38 which opens and closes the shutters 
32 for outlet opening 27. A second link 39 ex 
tending from crankpin 37 connects with one arm 
40 of a bellcrank pivoted at 41, the other arm 
42 of this bellcrank having a pin and slot connec 
tion 43 with a slide 44 which operates the shut 
ters 32 for the outlet opening 31. A similar set 
of link and lever connections operates the shut 
ters for the two inlet openings 26 and 30. 
The motor 33 may be controlled by a thermo 

stat indicated diagrammatically at 45, the motor 
being adapted to rotate the crank discs 35 far 
enough to open the shutters controlling the inlet 
opening 26 and outlet opening 27 and at the same 
time to close inlet and outlet openings 30 and 31, 
or conversely to open the shutters for inlet and 
outlet openings 30 and 31 and close the openings 
26 and 27. 
In the normal operation of the device as a re 

frigerating unit, the refrigerant will be directed 
by valve 17 through the inside coil or evaporator 
7 so as to absorb heat from the air within cham-. 
ber 2, and the conduit openings 30 and 31 com 
municating with chamber 2 will be closed so that 
outside air will be circulated by fan 25 through 
inlet opening 26, conduit 23 and Outlet 27 thereby 
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dissipating the heat withdrawn from the cham 
ber 2 and delivered from condenser 4. In case 
the temperature within chamber 2 falls below a 
predetermined temperature, the thermostat 18 
will act to cut off the flow of refrigerant through 
pipe 10 into evaporator 7 and direct the re 
frigerant through pipe 19 into the outside evap 
orating coil '. Even though the outside tem 
perature may be quite low, the expanding re 
frigerant in coil 7 will absorb heat from this air. 
When this refrigerant is again compressed and 
delivered into the condenser 4, this heat will be 
transferred into the air stream which flows 
through conduit 23 in contact with the condenser. 
At this time the thermostat 45 will function to 
open the shutters controlling inlet, and outlet 
openings 30 and 31 and to close the shutters cover 
ing openings 26 and 27. Air from within cham 
ber 2 will now be circulated through the conduit 
23 passing from chamber 2 through inlet open 
ing 30, branch passage 28, fan 25, condenser 4, 
conduit 23, branch passage 29, and outlet port 
3i back into the chamber 2. In this way the heat 
absorbed from the outside air in evaporator ' 
will be transferred to the air within chamber 2 
So that the apparatus. functions as a heating 
means to raise the temperature within the re 
frigerating chamber. 

In order to obtain the best results, it is desirable 
to have a lag between the operation of the 
thermostats 18 and 45 so that the operation of 
the refrigerating system (as such) will be dis 
continued some time before the system com 
mences to function as a heating system for de 
livering heat into the chamber 2, . 
As already noted, a system of this type is par 

ticularly useful on refrigerator cars of the type 
where the compressor is continuously in operation 
and the refrigerant is circulating as long as the 
car is in motion. This operating system may 
thus be put to a useful purpose when it is neces 
sary to supply heat within the car instead of 
running idly when the desired low temperature 
within the car has been established. The im 
provement could be used, however, in systems 
wherein the operation of the compressor is 
stopped when certain temperatures have been 

plished, as in the usual household refriger 
80. 

It will be understood that the showing in the 
drawings is largely diagrammatic, and the form, 
proportioning and positioning of the various ele 
ments of the system can be varied considerably 
as conditions require without departing from the 
principles of the invention. The compressor 3 
and the fan 25 can be driven from any suitable 
source of power. In the case of a refrigerator 
car, the power may be obtained in well known 
manner from the car axles. The shutters or 
closures for the air conduit opening may be oper 
ated in any desired manner, the apparatus here 
disclosed being shown merely by way of example. 
I claim: 
1. A temperature controlling mechanism com 

prising a single heat transferring apparatus of the 
type in which a heat transfer medium moves in 
a closed circuit comprising a pair of evaporators 
One positioned in each of two separated spaces, 
and a single condenser, means for circulating 
the heat transfer medium alternatively through 
either one or the other of the evaporators, and 
means for circulating air in contact with the 
condenser from the space in which the evaporator 
not functioning is located and back to said space. 

2. A temperature controlling mechanism com 
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prising a single heat transferring apparatus of 
the type in which a heat transfer medium moves 
in a closed circuit, said apparatus being posi 
tioned partially in each of two separated spaces 
and comprising means for providing alternative. 
paths of flow for the medium and for the air 
within the respective spaces so that heat can 
be transferred from the air in One space to the 
air in the other in either direction, and means 
for directing the flow of the medium and air. 

3. A temperature controlling mechanism com 
prising a single heat transferring apparatus of 
the type in which a heat transfer medium moves 
in a closed circuit, said apparatus being positioned 
partially in each of two separated spaces and 
comprising means for providing alternative paths 
of flow for the medium and for the air within 
the respective spaces so that heat can be trans 
ferred from the air in one space to the air in the 
other in either direction, and thermostatically 
controlled means responsive to changes in tem 
perature in one of the spaces for directing the 
flow of the medium and air. 

4. An apparatus for regulating the tempera 
ture within a closed chamber comprising a heat 
transfer apparatus through which a medium is 
circulated, said apparatus comprising two heat 
absorbing means one positioned within and the 
other outside the chamber, a heat delivering 
means, means for alternatively directing the e 
dium through either one of the heat absorbing. 
means and thence through the heat delivery 
means, and means for alternatively circulating 
outside air or air from within the chamber in 
contact with the heat delivery means. 

5. An apparatus for regulating the tempera 
ture within a closed chamber comprising a heat 
transfer apparatus through which a medium is 
circulated, said apparatus comprising tWO heat 
absorbing means one positioned within and the 
other outside the chamber, a heat delivering 
means, means responsive to changes in tempera 
ture within the chamber for alternatively direct 
ing the medium through either one of the heat 
absorbing means and thence through the heat 
delivery means and means for alternatively cir 
culating outside air or air from within the cham 
ber in contact with the heat delivery means. 

6. An apparatus for regulating the temperature 
within a closed chamber comprising a heat trans 
fer apparatus through which a medium is cir 
culated, said apparatus comprising tWO heat ab 
sorbing means one positioned within and the 
other outside the chamber, a heat delivering 
means, thermostatic means for alternatively di 
recting the medium through either one of the 
heat absorbing means and thence through the 
heat delivery means and means thermostatically 
controlled for alternatively circulating outside air 
or air from within the chamber in contact with 
the heat delivery means. 

7. An apparatus for regulating the temperature 
within a closed chamber comprising a heat trans 
fer apparatus through which a medium is cir 
culated, said apparatus comprising two heat ab 
SOrbing means one positioned Within and the 
other outside the chamber, a heat delivering 
means, a thermostatically controlled valve for al 
ternatively directing the medium through either 
One of the heat absorbing means and thence 
through the heat delivery means, an air conduit 
in which the heat delivery means is positioned, 
means for enforcing a flow of air through the 
conduit, Said conduit having alternative sets of 

3 
inlet and outlet openings, one set leading from 
and back to the chamber, the other Set Con 
municating with the Outer air, shutters for con 
trolling the openings, and thermostatically con 
trolled means for alternatively opening and clos 
ing each set of shutters. 

8. In an apparatus for regulating the temper 
ature within a closed chamber, a refrigerating 
system of the compression type comprising a com 
pressor, a pair. Of evaporators arranged in paral 
lel, one being positioned within the chamber and 
the other outside of the chamber, a condenser, an 
air conduit in which the condenser is positioned, 
means for alternatively directing the refrigerant 
from the condenser through one or the other of 
the evaporators and thence through the com 
pressor and condenser, and means for alternative 
ly circulating air from the chamber or outside air 
through the conduit. 

9. In an apparatus for regulating the tempera 
ture within a closed chamber, a refrigerating sys 
tem of the compression type comprising a com 
preSSOr, a pair of evaporators arranged in parallel, 
One being positioned within the chamber and the 
other outside of the chamber, a condenser, an air 
conduit in which the condenser is positioned, 
thermostatically controlled means responsive to 
changes in the temperature within the chamber 
for alternatively directing the refrigerant from 
the condenser through one or the other of the 
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evaporators and thence through the compressor 
and condenser, and thermostatically controlled 
means for alternatively circulating outside air or 
air from the chamber through the conduit. 

10. In an apparatus for regulating the tempera 
ture within a closed chamber, a refrigerating sys 
tem of the compression type comprising a com 
pressor, a pair of evaporators arranged in paral 
lel, one being positioned within the chamber and 
the other outside of the chamber, a condenser, 
an air conduit in which the condenser is posi 
tioned, means for propelling air through the con 
duit, means for alternatively directing the refrig 
erant from the condenser through one or the 
other of the evaporators and thence through the 
compressor and condenser, inlet ani outlet ports 
leading to the conduit from within the chamber 
and alternate inlet and outlet ports leading to the 
conduit from the outer air, shutters for control 
ling the ports, and means for closing the first 
mentioned set of ports when the second set is 
Open and vice versa. 

11. In an apparatus for regulating the tem 
perature within a closed chamber, a refrigerating 
System of the compression type Comprising a com 
pressor, a pair of evaporators arranged in par 
allel, one being positioned within the chamber and 
the other outside of the chamber, a Condenser, 
an air conduit in which the condenser is posi 
tioned, means for propelling air through the con 
duit, thermostatically controlled means reSpon 
sive to changes in the temperature within the 
chamber for alternatively directing the refrig 
erant from the condenser through one or the 
other of the evaporators and thence through the 
compressor and condenser, inlet and outlet ports 
leading to the conduit from within the chamber, 
and alternate inlet and outlet ports leading to 
the conduit from the outer air, shutters for con 
trolling the ports, and thermostatically con 
trolled means for closing the first mentioned set 
of ports when the second set is open and vice 
We Sa. 

12. In an apparatus for regulating the tem 
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perature within a closed chamber, a refrigerating ture, and for alternatively directing the refrig 
System of the compression type comprising a com 
preSSOr, a pair of evaporators arranged in par 
allel, One being positioned within the chamber 
and the other outside of the chamber, a cor 
denser, an air conduit in which the condenser is 
positioned, thernostatically controlled means re 
sponsive to changes in the temperature within 
the chamber for directing the refrigerant through 
the inside evaporator and thence through the 
compressor and condenser when the charas; 
temperature is above a predetermined tempeiae 

56 

erant through the outside evaporator and thence 
through the compressor and condenser when the 
chamber temperature is below a predetermined 
temperature, and thermostatically controlled 
means for circulating outside air through the 
conduit when the inside evaporator is in Operas 
tion, and for alternatively circulating air froza 
the chamber through the conduit and back into 
the chamber when the outside evaporator is in 
opere:OR. 
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