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My invention relates to refrigerating apparatus 
and has for an object to provide improved means 
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for controlling the operation of such apparatus. 
A further object of the invention is to control 

the operation of a two-temperature refrigerating 
System by a single control mechanism, 

It is still a further object of my invention to 
provide single thermal responsive mechanism for 
controlling a two temperature refrigerator where 
by the temperatures of the refrigerated zones are 
maintained at different desired values. 

It is another object of my invention to limit 
the maximum temperature of the media cooled 
by a refrigerator and the minimum temperature 
of the cooling element thereof. 
These and other objects are effected by my in 

vention as will be apparent from the following 
description and claims taken in connection. With 
the accompanying drawing, forming a part of 
this application, in which: 

Fig. i. of the drawing is a diagrammatic view 
of a two-temperature refrigerator controlled in 
accordance with my invention; and, 

Fig. 2 is a view of a portion of the elements of 
Fig. 1 rearranged for defining a second embodi 
ment of the invention. 

Reference will now be had to Fig. 1 of the 
drawing wherein the numeral to generally in 
dicates a cabinet structure that defines relatively 
high and low temperature zones or chambers 
i and 2 for the storage of perishables. High 
and IOW temperature evaporators 3 and 4 of 
Suitable construction are disposed within the 
Zones for refrigerating the same and are supplied 
With condensed refrigerant by a condensing unit, 
generally shown at 5, and including a compressor 
6, driven by an electric motor , and a co 
denser 8. The latter is cooled in any well known 
nanner, Such as, for example, by a fan 9. 
The refrigerating system which I have chosen 

to show has the evaporators 3 and 4 connected 
in Series for the flow of refrigerant; the higher 
temperature evaporator 3 receiving condensed 
refrigerant from the condenser 8 through a con 
duit 2? and the refrigerant vaporized in both 
evaporators being returned to the compressor 6 
through a suction conduit 22. A suitable ex 
pansion device, such as a high side float valve 23 
may be connected in the conduit 2 for reducing 
the pressure of the condensed refrigerant to the 
value maintained in the evaporator 3 by the com 
pressor f6. In order that the evaporators are 
Operated at different pressures and temperatures, 
a restricting device, such as, for example, a capil 
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- terposed between the evaporators 
During operation of the compressor 6, vapor 

ized refrigerant at relatively low pressure is with 
drawn by the compressor 6 from the evaporator 
4 and is compressed to a relatively high pres 

sure. The high pressure vapor is conveyed by a 
conduit 25 to the condenser 8 wherein it is cooled 
and Condensed. Liquid refrigerant is conveyed 
through the conduit 2 to the evaporator 3, the 
Valve 23 reducing the pressure of the liquid to 
the pressure of vaporization in the evaporator 3. 
A portion of the liquid is vaporized in the evap 
Orator 3 and the remaining liquid and the gas 
eous refrigerant paSS through the restricting de 
vice 24 to the low temperature evaporator 4. 
Vaporization of the liquid refrigerant is com 
pleted in the low temperature evaporator f4 at 
low pressure and temperature. The difference in 
temperatures of the two evaporators is obtained 
by the restricting device 24 which effects a suit 
able difference in vaporizing pressures. 
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In accordance With my invention, a single ther 
mostat 26 having a thermal responsive element 
or bulb 2 is employed for controlling the opera 
tion of the condensing unit 5. The thermostat 
26 operates to initiate operation of the com 
pressor 6 in response to temperature conditions 
in the high temperature zone i? and to termi 
nate operation of the same in response to tem 
perature conditions in the low temperature Zone, 
2. As shown, the low temperature evaporator 
4 includes a loop or portion 28 that extends into 
the high temperature zone and which is dis 
posed in heat transfer relation with the bulb. 27. 
During inactive periods of the compressor 6, 
the evaporator portion 28 is heated by the air 
in the zone to a value substantially equal to 
the temperature of the high temperature evap 
orator 3. During operation of the compressor 
6, the evaporator portion 28 is depressed to the 
temperature of the evaporator f4. Accordingly, 
the thermostat 26 operates to initiate operation 
of the compressor 6 in response to a predeter 
mined high temperature of the higher tempera 
ture evaporator 3 and to terminate operation 
of the compressor in response to a predeter 
mined low temperature of the low temperature 
evaporator 4. As the portion 28 of the evapo 
rator 4 is relatively small, it has but little cool 
ing effect on the higher temperature air in the 
Zone . 
The thermostat 26 is of the conventional gas 

type and includes a bellows 29 connected by a 
tube 3 to the bulb 27. The bellows 29 actuates 
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a lever 32 and is biased by a spring 83 that may 
be adjusted by an adjusting screw 3. A mov 
able switch member 35 is connected to the lever 
32 by a snap-acting over center spring 36 and 
is engageable with a stationary adjustable con 
tact 37. The contacts 35 and 37 are connected 
in an electrical circuit 38 for controlling ener 
gization of the motor 7. The adjusting screw 
34 is made accessible to the operator and deter 
mines the temperatures at which the motor f. 
is started and stopped. By adjusting the con 
tact 37, the temperature differential or the dif 
ference between the temperatures at which the 
motor is started and stopped, may be varied. 

Operation 

As shown in the drawing, the motor 7 and 
compressor 6 are idle as the Switch contacts 
35 and 3 are disengaged, the temperature of 
the bulb 27 being below the value at which the 
thermostat 26 starts operation. Accordingly, the 
temperatures of the evaporators 3 and are 
increasing due to the heat load in their respective 
compartments. The temperature of the portion 
28 of the low temperature evaporator 4 in 
creases faster than the remainder of the evap 
orator 4 as it is subjected to the relatively high 
temperature of the air in the compartment 
and attains a temperature substantially equal to 
the temperature of the evaporator 3. When the 
temperature of the bulb 27 increases to a value 
of say 35°, the thermostat 26 effects engagement 
of the contacts 35 and 37 for starting operation 
of the compressor 6. Vaporization of refriger 
ant in both evaporators 3 and 4 is initiated and 
both of the zones and f2 are cooled. 
The pressures of vaporization are progressively 

depressed in both evaporators 3 and 4. The 
temperature of the evaporator portion 28 is de 
pressed to a value substantially equal to the 
remainder of the evaporator 4 and when a pre 
determined low value of say 5 F. is obtained, 
the thermostat 26 operates to terminate Opera 
tion of the compressor 6. At this time, the 
temperature. of the higher temperature evapo 
rator 3 is at a higher value of approximately 
25° E. due to the higher vaporizing pressure 
effected by the restricting device 24. 

During the inactive periods of the compressor 
f6, the pressure of the refrigerant in the evap 
orators 3 and 4 tends to equalize whereby the 
temperature of the low temperature evaporator 
4 would be increased somewhat by the condens 

ing of gas discharged from the higher tempera 
ture evaporator. As the media in the Zone 2 
is at a relatively low temperature, the increase 
in temperature of the evaporator 4 is not as 
rapid as the temperature increase of its portion 
28 or of the high temperature evaporator 3. 

Description of Fig. 2 
In Fig. 2, I have shown a second embodiment. 

of my invention that is similar to the embodi 
ment shown in Fig. 1 except that the high tem 
perature evaporator f3 is disposed in heat trans 
fer relation with the low temperature evaporator 
portion 28. The thermostat bulb. 2 is attached 
to the evaporator portion 28 and is responsive 
to the temperature thereof. In this embodiment, 
the temperature of the evaporator portion 28 
attains, substantially, the temperature of the 
evaporator 3 during inactive periods of the 
compressor So that the latter is started in re 
sponse to the temperature of the high tempera 
ture evaporator 3. As the temperature of the 

2,192,847 
evaporator portion 28 and thermostat bulb 29 
attain, substantially, the temperature of the low 
temperature evaporator 4 during active periods 
of the compressor, the latter is stopped in re 
sponse to the temperature of the low tempera 
ture evaporator A. 
The condensing unit a 5 and thermostat 26 of 

Fig. are not shown in Fig. 2 but it will be 
understood that these elements are connected 
to the conduits 2, 22 and 23 in the manner 
shown in Fig. 1. Elements common to both 
embodiments are shown by similar reference 
characters. 

Operation-Fig. 2 
During active periods of the condensing unit 

5, vaporization of refrigerant is effected in the 
evaporators 3 and 4 at relatively high and low 
pressures, respectively, as described, heretofore. 
The temperature of the bulb 27 and the evapo 
rator portion 28 is depressed, substantially, to 
the temperature of the low temperature evapora 
tor A and, when a value of say 5 is attained, the 
condensing unit f6 is stopped. 
The temperatures of the evaporators 3 and 

4 increase during the shut down period due 
to the heat loads thereon, the temperature of the 
portion 28 of the low temperature evaporator 
4 and the bulb. 27 increasing rapidly and at 
taining the temperature of the high temperature 
evaporator 3. Operation of the condensing unit 
is initiated when the temperature of the bulb 2 
has been increased to a value of say 35 F. 

It will be apparent from the foregoing that 
the operation of both systems is similar. In 
Fig. 1, the evaporator portion 28 attains, Sub 
stantially, the same temperature as the evapo 
rator f3 during inactive periods of the com 
pressor as both are subjected to the temperature 
of the air in the chamber 1. In Fig. 2, the same 
result is obtained for the same reason and fur 
ther by the direct exchange of heat between these 
elements. - 

Another embodiment of my invention is dis 
closed and claimed in my copending application, 
Serial No. 243,279, filed November 30, 1938, and 
assigned to the assignee of the present applica 
tion, said copending application having claims 
therein which are generic to all embodiments of 
both applications. 

It will be apparent from the foregoing that 
I have provided improved refrigerating appa 
ratus wherein a single control may be employed 
for controlling the temperature in both com 
partments of a two temperature machine. 
While I have shown my invention in several 

forms, it will be obvious to those skilled in the 
art that it is not so limited, but is susceptible of 
various other changes and modifications Without 
departing from the spirit thereof, and I desire, 
therefore; that only such limitations shall be 
placed thereupon as are imposed by the prior art 
or as are specifically set forth in the appended 
claims. 
What claim is: 
1. In refrigerating apparatus, the combination 

of means defining relatively low and high tem 
perature zones to be refrigerated, means for re 
frigerating the zones including first and Second 
evaporators associated with the respective Zones, 
one of said evaporators having a relatively small 
portion thereof disposed in heat transfer relation 
with the media being cooled by the other of the 
evaporators, and a thermostat responsive to the 
temperature of said evaporator portion for con 
trolling the operation of the refrigerating means, 
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2. In refrigerating apparatus, the combination 

of means defining first and second zones to be 
refrigerated, relatively low and high temperature 
evaporators associated with the first and second 
Zones, respectively, means for circulating refrig 
erant through the evaporators, said low tempera 
ture evaporator having a relatively small portion 
thereof disposed in heat transfer relation with 
the media being cooled in the higher temperature 
Zone, and means responsive to the temperature 
of said evaporator portion for controlling the op 
eration of the refrigerant circulating means. 

3. In refrigerating apparatus, the combination 
of a cabinet structure defining relatively low and 
high temperature zones to be refrigerated, a low 
and a high temperature evaporator disposed for 
cooling the air in said low and high temperature 
Zones, respectively, a compressor for circulating 
refrigerant through said evaporators, said low 

25 

temperature evaporator having a relatively small 
portion thereof extending into the air in the 
higher temperature zone, and means responsive 
to the temperature of said evaporator portion for 
controlling the operation of said compressor. . 

4. In refrigerating apparatus, the combination 
of means defining relatively low and high tem 
perature ZOnes to be refrigerated, low and high 
temperature evaporators disposed for cooling the 
respective low and high temperature zones, means 
for circulating refrigerant through the evapora 
tors and effecting vaporization in the low and 
high temperature evaporators at relatively low 
and high pressures, respectively, and thermal 
responsive means for controlling the operation 
of the refrigerant circulating means and disposed 
in heat transfer relation with the low pressure 
refrigerant and the media cooled by the higher 
pressure refrigerant. 

5. In refrigerating apparatus, the combination 
of means defining relatively low and high tem 
perature Zones to be refrigerated, low and high 
temperature evaporators disposed for cooling the 
respective low and high temperature zones, means 
for circulating refrigerant through the evapora 
tors and effecting vaporization in the low and 
high temperature evaporators at relatively low 
and high pressures, respectively, and thermal re 
sponsive means for controlling the operation of 
the refrigerant circulating means, said thermal 
responsive means being responsive, primarily, to 
the temperature of the media cooled by the high 
temperature evaporator for initiating operation 
of the refrigerant circulating means and respon 
sive, primarily, to the temperature of the refrig 
erant evaporated at relatively low pressure for 
terminating operation of the refrigerant circu 
lating means. 

6. In refrigerating apparatus, the combination 
of a cabinet Structure defining first and second 
ZOnes to be refrigerated, relatively low and high 
temperature evaporators connected in series for 
the flow of refrigerant and disposed, respectively, 
for cooling the first and Second Zones, means for 
circulating refrigerant through the evaporators, 
a device for controlling the flow of refrigerant 
from one evaporator to the other and for effecting 

a pressure difference therein, said low tempera 
ture evaporator having a portion thereof disposed 
in heat transfer relation with the media cooled by 
said high temperature evaporator, and means dis 
posed in heat transfer relation with said portion 
of the low temperature evaporator for controlling 
the operation of the refrigerant circulating 
leaS 

7. In refrigerating apparatus, the combination 
of a cabinet structure defining first and second 
Zones to be refrigerated, relatively low and high 
temperature evaporators connected in series for 
the flow of refrigerant and disposed, respectively, 
for cooling the first and second zones, means for 
circulating refrigerant through the evaporators, a 
device disposed intermediate the evaporators for 
controlling vaporization of refrigerant in the 
evaporators, said low temperature evaporator 
having a portion thereof disposed in heat trans 
felt relation with the media cooled by said high 
temperature evaporator, and means disposed in 
heat transfer relation with said portion of the low 
temperature evaporator for controlling the op 
eration of the refrigerant circulating means. 

8. In refrigerating apparatus, the combination 
of a cabinet structure defining first and second 
Zones to be refrigerated, relatively low and high 
temperature evaporators connected in Series for 
the flow of refrigerant and disposed, respectively, 
for cooling the first and second Zones, means for. 
circulating refrigerant through the evaporators, 
a device having an elongated passage of fixed flow 
area for refrigerant and disposed intermediate the 
evaporators, said low temperature evaporator 
having a portion thereof disposed in heat transfer 
relation with the media cooled by said high tem 
perature evaporator, and means disposed in heat 
transfer relation with said portion of the low 
temperature evaporator for controlling the opera 
tion of the refrigerant circulating means. 

9. In refrigerating apparatus, the combination 
of means defining first and second Zones to be 
refrigerated, relatively low and high tempera 
ture evaporators associated with the first and 
second Zones, respectively, means for circulating 
refrigerant through the evaporators, Said low 
temperature evaporator having a relatively small 
portion thereof disposed in heat transfer rela 
tion with the higher temperature evaporator, and 
means responsive to the temperature of Said 
evaporator portion for controlling the operation 
of the refrigerant circulating means. 

10. In refrigerating apparatus, the combination 
of means defining first and second zones to be 
refrigerated, relatively low and high temperature 
evaporators aSSociated with the first and second 
Zones, respectively, a compressor for circulating 
refrigerant through the evaporator, said low tem 
perature evaporator having a relatively small por 
tion thereof disposed within the high tempera 
ture Zone, and thermal responsive means dis 
posed in heat transfer relation with said evapora 
tor portion and the high temperature. evapora 
tor for controlling the operation of said con 
preSSOr. 

LESTE. B. M. BUCBANAN. 
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