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4 Claims. 

This invention relates to refrigerating appa 
ratus and more particularly to two temperature 
refrigerating systems. 

Heretofore, household refrigerators and air 
conditioners employing but a single refrigerating 
System, have had evaporating means operating 
at a single evaporating temperature and pressure 
range. In these and other compression refriger 
ating Systems, the pressure energy of the liquid 
refrigerant in flowing from the high side to the 
low side of the system, has not been used and 
has gone to Waste. 

It is an object of my invention to make use 
of this pressure energy to create other evaporat 
ing pressures for providing a more efficient re 
frigerating process and apparatus. 

It is another object of my invention to pro 
vide an improved type of multiple temperature 
refrigerating system capable of maintaining a 
plurality of evaporating pressures without a loss 
of efficiency wherein only-one suction line is re 
quired to connect the compressor with the evap 
orating means for withdrawing evaporated re 
frigerant. 

It is a further object of my invention to pro 
vide an improved and more efficient refrigerat 
ing system for household refrigerators and air 
conditioners employing a plurality of evaporators 
Operating at different evaporating pressures and 
temperatures and to provide an improved refrig 
erant control in which a controlled flow of liquid 
refrigerant is provided from one evaporator to 
another. 

Further objects and advantages of the present 
invention will be apparent from the following 
description, reference being had to the accom 
panying drawings, wherein a preferred form of 
the present invention is clearly shown. 

in the drawings: 
Fig. 1 is a diagrammatic view of a two tem 

perature household refrigerator and refrigerat 
ing system embodying my invention. 

Fig. 2 is another diagrammatic view of a two 
temperature household refrigerator and refrig 

45 

50 

erating system embodying another form of my 
invention. 

Fig. 3 is a diagrammatic view illustrating a two 
temperature air conditioning unit and refriger 
ating system embodying my invention; and 

Fig. 4 is a diagrammatic view of a two ten 
perature air conditioning and refrigerating sys 
tem embodying another form of my invention. 
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Referring to the drawings, and more particul 
larly to Fig. 1, there is shown diagrammatically 
an insulated refrigerator cabinet 20 having an 

(C. 62-129) 
insulated freezing compartment 2 containing a 
freezing or low temperature evaporating means 
22 and an insulated food storage compartment 23 
containing a high temperature evaporator 24. 
The evaporators 22 and 24 are supplied with 5 
liquid refrigerant by a refrigerant liquefying 
apparatus including a compressor 25 for Com 
pressing the refrigerant and for pumping the 
compressed refrigerant into a condenser 26 where 
the compressed refrigerant is liquefied and col- 0 
lected in a receiver 27. From the receiver 27, 
the liquid refrigerant is forwarded through a 
Supply conduit 28 under the control of a suit 
able control device such as a restrictor 29 which 
is provided with a nozzle 30 located within a 15 
Wenturi tube 3. 
The restrictor 29 and the nozzle 30 change 

the pressure energy of the liquid refrigerant 
into velocity energy and discharge a stream of 
liquid into the venturi at a high velocity. This 20 
forms a jet pump which pumps vapor from the 
suction chamber 32 of this jet Wenturi means. 
The nozzle 30 may be moved parallel to the axis 
of the Venturi tube in order to vary the pumping 
effect of this jet. The liquid refrigerant dis- 25 
charged from the nozzle 30 of the jet pump 
flows into the high temperature evaporator 24. 
When the high temperature evaporator 24 is 

filled with liquid refrigerant, the float valve 33 
within the float chamber 34 is lifted to open the 30 
valve and permit the surplus liquid refrigerant 
to flow through the tubing 35 into the lower por 
tion of the freezing evaporator 22. The liquid 
refrigerant within the freezing evaporator 22 
evaporates and absorbs the heat from any Water 35 
in the ice trays 36 and the ambient air within 
the freezing compartment and this evaporated 
refrigerant is removed through the tubing 37 
connected to the suction chamber 32 of the jet 
pump which creates a substantially lower evapo- 40 
rating pressure in the freezing evaporator 22 
than in the high temperature evaporator 24. 
The liquid refrigerant within the high temper 

ature evaporator 24 evaporates and absorbs heat 
from the ambient air within the food compart- 45 
ment 23 and this evaporated refrigerant is with 
drawn from the top of the float chamber 34 
through the return conduit 40 which is connected 
to the inlet of the compressor 25. The compres 
sor 25 is driven by an electric motor 4 which 50 
is connected in series with the snap acting 
switches 42 and 43 which are connected in par 
allel electric circuit relation. With each other and 
which are controlled respectively by the thermo 
static bulb 44 located within the freezing com- 55 
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partment 2 and the thermostatic bulb 45 located 
within the food storage compartment 28. Thus, 
when refrigeration is required in either of these 
compartments, the compressor is caused to Oper 
ate so as to supply refrigeration thereto. How 
ever, if desired, the switches 42 and 43 may be 
placed in series so that the refrigerating System 
will operate only when both of the compartments 
require refrigeration. 
By employing the jet pump means operated 

by the pressure difference between the pressure 
of the liquid refrigerant in the receiver or high 
side of the refrigerating system and the pressure 
within the high temperature evaporator 24, a 
substantially lower evaporating pressure and tem 
perature is created within the freezing evapora 
tor 22 than in the high temperature evaporator 
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24 without the use of additional energy. In ad 
dition to this gain in efficiency by the use of the 
two evaporators, one for freezing purposes and 
one for cooling the food storage compartment, 
the high temperature evaporator 24 may operate 
at a much higher evaporating pressure and tem 
perature than when only one evaporator Operating 
within a single pressure range is employed for 
both the freezing of ice cubes and comestibles, 
as well as for cooling the food storage compart 
ment. This enables the compressor 25 to oper 
ate at a higher back pressure than customary 
with household refrigerating systems employing 
but a single evaporator and this, of course, re 
duces the load upon the compressor 25 of the 
electric motor 4, because the pressure difference 
between the refrigerant pressure on the inlet side 
of the compressor and that on the Outlet Side of 
the compressor is considerably less. 
This systemi also permits the freezing evapora 

tor to be operated at lower temperatures than is 
customary where a single evaporator is employed 
for both freezing and box cooling purposes. As 
a result of this, freezing can be done much more 
quickly in a refrigerator of this type than in 
those now commonly used. By operating the food 
storage compartment evaporator at a high tem 
perature, which, of course, is below the desired 
food compartment temperature, a relatively high 
humidity may be maintained within the food 
storage compartment 23 and dehydration of foods 
and particularly dehydration of vegetables may 
be avoided. 
In Fig. 2, there is shown a two temperature 

household refrigerator 50 having an insulated 
freezing compartment 5 containing a freezing 
evaporator 52 and an insulated food storage com 
partment 53 separate from and insulated from 
the freezing compartment 5 and provided with 
a high temperature evaporator 54. Liquid re 
frigerant is supplied to the evaporators by a re 
frigerant liquefying apparatus including a com 
pressor 55 for compressing the refrigerant and for 
forwarding the compressed refrigerant to a con 
denser 56 where the compressed refrigerant is 
liquefied and collected in a receiver 5. From 
the receiver 5, the liquid refrigerant is for 
Warded through a supply conduit 58 under the 
control of a suitable control device, such as a 
restrictor 59, which controls the flow of liquid 
frigerant into the high temperature evaporator 
As in the form shown in Fig. 1, the outlet of 

the high temperature evaporator 54 is provided 
With a float valve 60 within the float chamber 6 
which permits the surplus of liquid refrigerant 
from the high temperature evaporator to flow 
through the conduit 62 into the freezing evapora 
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tor 52. The liquid refrigerant within the high 
temperature evaporator 54 evaporates and ab 
sorbs heat from the air within the food storage 
compartment 53 and this evaporated refrigerant 
is conducted from the top of the float chamber 
6 by the return conduit 63 to the crank case 64 
of the compressor 55. The liquid refrigerant 
within the freezing evaporator 52 evaporates and 
absorbs heat from the ice trays 65 and this evapo 
rated refrigerant is conducted through a second 
return conduit 66 to the inlet chamber 67 of 
the compressor 55. 
The compressor 55 disclosed in Fig. 2 is of 

a suitable or conventional construction to provide 
a so-called multiple effect Compressor. In other 
words, when compressor 55 is operated it with 
draws a certain amount of gaseous refrigerant 
from each of the evaporators of the system and 
forces the combined withdrawn charge of gaseous 
refrigerant under pressure into the condenser 56. 
Operation of the multiple effect compressor 55, 
therefore, causes refrigerant evaporated in evapo 
rator 52 to be drawn through conduit 66, inlet 
chamber 67, and under control of a suitable inlet 
valve 68 into the compression chamber 69 pro 
vided between the cylinder head and the com 
pressor piston 70. This withdrawing of evapo 
rated refrigerant from evaporator 52 occurs dur 
ing the down stroke of piston 70 and when the 
piston reaches its lowermost position of its down 
stroke a passage 7, connecting the compressor 
crankcase 64 with the compression chamber 69, is 
uncovered. Evaporator 54 communicates, by way 
of conduit 63, with the interior of compressor 
crankcase 64, and since the refrigerant evapo 
rated in evaporator 54 is of higher pressure than 
refrigerant evaporated in evaporator 52 this high 
pressure refrigerant vapor flows, when piston TO 
uncovers passage 7, from the compressor crank 
case 64, through passage 7, into the compression 
chamber 69. Upon each down stroke of piston 
TO, the chamber 69 is thus filled with gaseous re 
frigerant comprising a mixture of refrigerant 
evaporated from each evaporator 52 and 54 and 
which mixture is of a pressure corresponding to 
the evaporating pressure of the high temperature 
evaporator 54. By substantially simultaneously 
withdrawing evaporated refrigerant from each 
evaporator 52 and 54 a high volumetric efficiency 
is insured for the multiple effect compressor 55. 
The combined charge or mixture of gaseous re 
frigerant so drawn into the compression chamber 
69 is compressed by the up stroke of piston 70 of 
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compressor 55 and flows through a suitable pres- . 
sure actitiated outlet valve 72 into condenser 56 
where it is cooled and liquefied. 
A similar electrical system, is provided for this 

refrigerating system including the compressor 
motor 73 for driving the multiple effect compres 
sor which motor is in series with the Snap acting 
switches 74 and 75 which are placed in parallel 
circuit relation with each other and which are 
operated by thermostatic bulbs 6 and 77 located 
in the freezing and food compartments respec 
tively. In this modification the same form of 
liquid refrigerant control is employed but a dif 
ferent type of pumping means is employed for 

65 

creating the pressure differences between the 
freezing evaporator and the high temperature 
evaporator. 
In Fig. 3 there is an air conditioning system 

70 

embodying my invention including a high tem 
perature evaporating means 80 adapted to contain 
liquid refrigerant and a low temperature evapo 
rating means 8 also adapted to contain liquid 75 





0 

5 

4. 
is cooled in any well-known Or Conventional man 
ner and liquefied. It is to be understood that, 
while I have disclosed multiple effect compressors 
for the systems shown in Figs. 2 and 4 of cer 
tain construction, other compressor structures 
capable of producing a multiple effect may be en 
ployed without departing from the spirit of the 
invention. 
The compressor 27 is driven by an electric 

motor 45 which is controlled by a snap acting 
switch operated by a thermostat 47 located with 
in the air in the room or space to be cooled. In 
this system, I have employed a similar liquid con 
trol for supplying liquid refrigerant to the low 
temperature evaporator and have employed a high 
temperature and a low temperature evaporator in 

. Order to secure a high average back pressure and 

30 

higher capacity, efficiency, and economy for air 
conditioning systems. In such an air condition 
ing System the low temperature evaporator may 
Operate at Substantially the normal back pres 
Sure for single evaporator air conditioning means 
while the high temperature evaporator may oper 
ate at a higher back pressure to reduce the power 
requirements. 
The restrictors 29, 59, 92 and 3 employed in 

the various systems disclosed are preferably of 
tubular form of a predetermined length and hav 
ing a small bore or passage therethrough. How 
ever, restrictors of the type suitable for use in 
the systems disclosed are well-known to those 
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skilled in the art and it is to be understood that 
I may employ other conventional restrictors 
Such as valves, etc., without departing from the 
invention. Since the various systems disclosed 
are only diagrammatically shown it is also to be 
understood that the jet Venturi means employed 
therein may be positioned. Wherever desired or 
practicable to carry Out the functions of the 
Systems as described. For example, the jet Wen 
turi means may be located on or above the nor 
mal liquid refrigerant level maintained in the 
evaporator into which the Wenturi means dis 
charges liquid refrigerant. 
While the form of embodiment of the inven 

tion as herein disclosed, constitutes a preferred 
form, it is to be understood that other forms 
might be adopted, all coming within the scope of 
the claims which follow. 
What is claimed is as follows: 
1. Refrigerating apparatus including a con 

denser and a plurality of evaporators, a com 
preSSOr for pumping refrigerant from the evap 
Orators to the condenser and creating a higher 
pressure in the condenser than in the evapora 
tors, said refrigerant being liquefied in the con 
denser, means for conducting and controlling the 
flow of liquid refrigerant from the condenser to 
one of the said evaporators, means for Supplying 
liquid refrigerant from said one evaporatol to 
another of said plurality of evaporators, said 
conducting and controlling means including 
pumping means energized by the pressure en 
ergy of the liquid refrigerant for creating a sub 
stantially lower evaporating pressure in one of 
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the evaporators than in another, and means for 
circulating a fluid medium first over one of the 
evaporators having a higher evaporating pres 
sure and then over one evaporator having a lower 
evaporating pressure. 

2. The process of refrigeration which Con 
prises withdrawing evaporated refrigerant from 
an evaporating space, compressing the evaporat 
ed refrigerant and cooling the compressed evap 
Orated refrigerant to liquefy the refrigerant, 
converting the pressure energy of the liquefied 
refrigerant into velocity energy, utilizing the 
velocity energy of the liquefied refrigerant to 
withdraw evaporated refrigerant from a second 
evaporating space to create a lower pressure in 
the second evaporator space than in the first 
mentioned evaporator space, discharging the 
liquefied refrigerant into the first mentioned 
evaporating space, conducting liquid refrigerant 
from said first mentioned evaporating space into 
the second evaporating space, and passing a fluid 
medium to be cooled into heat exchange relation 
first with the first mentioned evaporating space 
and then into heat exchange relation with the 
Second evaporating space. 

3. Refrigerating apparatus including a low 
temperature and a high temperature evaporator, 
a condenser and a compressor for pumping evap 
orated refrigerant from one of said evaporators 
into the condenser and creating a higher pres 
sure within the condenser, said refrigerant being 
liquefied in the condenser, means for conducting 
and controlling the flow of liquid refrigerant to 
said evaporators, said means including Separate 
means for restricting the flow of liquid to the 
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35 low temperature evaporator, said conducting and 
controlling means including pumping means en 
ergized by the pressure energy of the liquid re 
frigerant for creating with the aid of the Sep 
arate restricting means a lower evaporating 
pressure within the low temperature evaporator 
than in the high temperature evaporator, and 
means for directing the circulation of a fluid me 
dium to be cooled first in heat exchange rela 
tion with the high temperature evaporator and 
thereafter in heat exchange relation with the 
low temperature evaporator. - 

4. Refrigerating apparatus including a plu 
rality of evaporators, means for supplying liquid 
refrigerant to and for withdrawing gaseous re 
frigerant from said evaporators, means for con 
ducting liquid refrigerant pre-cooled in one of 
said evaporators therefrom and controlling its 
entrance into another of said evaporators, means 
utilizing the energy of refrigerant flowing from 
said supply means to said one of Said evaporators 
for creating a substantially lower evaporating 
pressure within said another evaporator than in 
said one evaporator, and means for directing the 
circulation of a fluid medium to be cooled first 
into heat exchange relation with said one evap 
orator and thereafter into heat exchange rela 
tion with said another evaporator. 
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