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3,382,683 
REFRIGERATING APPARATUS-SINGLE 

EVAPORATOR o 
Mervin E. Wiljanen, Livonia, Michi, assignor to America 
Motors Corporation, Detroit, Michi, a corporation of 
Maryland 

Fied Nov. 14, 1966, Ser. No. 593,929 
8 Claims. (C. 62-186) 

ABSTRACT OF THE DISCLOSURE 
A refrigerator cabinet having a low and a high tem 
erature compartment cooled by a single evaporator. The 

evaporator is arranged with a circular to comingle the air 
from both compartments and pass it across different por 
tions of the evaporator for return to the low temperature 
compartment. A counterflow between the compartments 
is through an open interconnecting passageway. 

This invention relates to refrigerating apparatus and 
particularly to two temperature refrigerators having a sin 
gle evaporator. 

It is an object of the present invention to provide a sin 
gie evaporator for use in a two compartment refrigerator 
and the compartments are required to be maintained at 
different temperatureS. 
Another object of the present invention is to arrange 

a single evaporator within one of two compartments and 
to make use of forced air circulation to maintain desired 
temperatures in each of the compartments. 
Another object of this invention is to arrange a single 

evaporator within one compartment against a vertical par 
titional wail that separates it from an adjacent compart 
ment maintained at a different desired temparature and 
to interconnect the compartments in air flow communica 
tion by relatively short open passageways extending trans 
versely through the partitional Wall. 
Another object of this invention is to make use cfforced 

air circulation to withdraw air from two different com 
partments of different temperatures and be comingled, 

10 

40 

thereafter passing the comingled air into heat transfer 
with an evaporator for return to one of the compartments, 
and interconnecting the two compartments in open air 
flow communication for balancing the withdrawal there 
between. 
Another object of this invention is to regulate the de 

sired temperature to be maintained in one of two differ 
ent compartments by a manual control adjustable to reg 
ulate the air flow withdrawal therefron. 
These and other objects and advantages to be gained in 

the practice of this invention will be better understood 
and further appreciated from the following specification 
having reference to the accompanying drawings. 

In the drawings: 
FIG. 1 is a front elevation of a refrigerator cabinet with 

parts broken away and parts shown in Section and en 
bodying features of the present invention. 
FIG. 2 is a sectional view taken substantially along 

line 2-2 of FIG. 1 and showing a schematic arrangement 
a refrigeration system used there with. 
FIG. 3 is a fragmentary sectional view taken Substan 

tially along line 3-3 of FIG. 2. 
FIG. 4 is a fragmentary view taken along line 4-4 of 

FG. 3 and 
FiG. 5 is a wiring diagram cf a control arrangement 

used with the present invention. 
Shown in the drawings is a refrigerator cabinet 18 hav 

ing a low temperature freezer compartment 12 and a 
higher temperature above freezing storage compartment 
14. The compartments are horizontally arranged in Spaced 
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apart side by side relation. Access to each compartment 
12, 14 is through vertically hinged doors i6, 18 respec 
tively. 
The cabinet 10 comprises an outer shell wall 20 and 

liners 22, 24. The liner 22 forms the sides of compart 
ment 12 and the liner 24 forms the sides of the compart 
ment 14. The sides of the liners 22, 24 are spaced from 
adjacent opposed sides of the outer shell walls, and from 
each other, by suitable thermal insulation 25. The sides 
adjacent and in opposed relation of the liners 22, 24 to 
gether with the insulation 25 therebetween form an up 
right vertical partitional wall 26 which insulates and 
separates the compartments 12 and 4. 
A refrigerating apparatus is shown schematically to 

include a motor compressor unit 30, an evaporator 32 
and a condenser 34. 
The evaporator 32 is formed in two separated sections 

40, 42. Each section is similarly formed in conventional 
manner which includes a sepentine coil 44 extending 
through spaced thin walls 46. 
The evaporator 32 is disposed vertically against the par 

tional wall 26 within the freezer compartment 6 with the 
section 49 spaced vertically above and from the lower sec 
tion 42. A tubing or conduit 48 interconnects the outlet 
of the section 42 with the inlet of the upper section 40 so 
that volatile refrigerant will flow unrestricted from the 
lower section 42 to the upper section 40. From the section 
40 the heat laden vaporized refrigerant is withdrawn 
through a conduit 50 to the motor-compressor unit 30 to 
be compressed thereby and passed into the condenser 34 
to be cooled and liquefied. The outlet of the condenser is 
connected to the inlet of the section 42 by a capillary tube 
52 which meters the flow to the section 42. The capillary 
tube 52 has a section of its lentgh bonded in thermal ex 
change to the return conduit 50. 
The evaporator sections 40, 42 are separated from the 

freezer compartment 16 by a vertically disposed wall 60 
which cooperatively forms with the partitional wall 25 a 
duct like enclosure that is in open communication with 
the freezer compartment through a top outlet opening 
62 and a bottom outlet opening 64. The wall 60 extends, 
preferably, the vertical height of the evaporator 32 ex 
tending from the bottom edge of the evaporator section 42 
upwardly to terminate with the top edge of the section 
40. The top edge of the wall 60 being a spatial distance 
from the top wall of the compartment 12 and similarly 
the bottom edge is a spatial distance from the bottom wall 
of the compartment. 
A circular opening 70 is formed in the wall 60. The 

opening 60 is located to provide air movement from the 
freezer compartment 12 into a space or area 72 formed 
between the evaporator sections 40, 42. The storage com 
partment 14 is also in open air flow communication with 
the space 72, and compartment 12, through an intercon 
necting duct 74 forming an air passage 76 which extends 
from the compartment 14 through the partitional wall 25, 
across to and through the wall 60 where it connects with 
a laterally extending duct 77 to extend the passage 76 
to the peripheral edge of the opening 70 in open com 
munication therewith. 
The compartments 12, 4 are connected in open corn 

munication by a passageway or passageways 78 which 
extend through the partitional wall 25. it is desirable, and 
preferred, that this interconnection be nade to join the 
upper regions of the compartments and in near proximity 
downstream from the opening 62. Though plural passage 
ways 78 are shown, a proportionate single passageway 
may be had. Disposed in the opening 70 is a fan 80 driven 
by a motor 82. The motor 82 is wired in parallel circuit 
with the motor-compressor unit 36 to power supply lines 
85, 86. A thermostatic control 38 responsive to the air 
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temperature within the freezer compartment 12, is wired 
in series circuit from a power supply line to the motor 
compressor unit 30 and to the motor 82. When the air 
temperature within the freezer compartment 12 rises above 
a predetermined level the thermostatic control 38 will 
simultaneously energize both the compressor unit and fan 
motor and will maintain their operation until the tem 
perature has been lowered to a predetermined low value 
at which time both will be simultaneously de-energized. 
The operation of the fan 80 withdraws air from both 

compartments to be comingled and passed into the space 
or area 72. Air from the compartment 4 is withdrawn 
through the passageway 76 to be mixed with the air being 
withdrawn from the compartment 2 as they pass through 
the opening 60. The comingled air divides to flow in 
opposed directions from the area 72 to pass in heat 
transfer relation with a respective section of the evapora 
tor. The air cooled by the evaporator section 42 passes 
through the outlet 64 while the air cooled by the evapora 
for section 40 passes through the outlet 62. Both outlets 
62, 64 discharge the air into the freezer compartment 2. 
The outlets 62, 64 are arranged to offer no restriction to 

the flow entering the compartment 22. As this flow in 
cludes the air withdrawn from both compartments there 
will be a corresponding increase in air pressure within 
the compartment 12 relative to a decrease in air pressure 
within the compartment 14 and this condition will divert 
a portion of the cooled air passing from the outlet 64 
to enter the passageways 78 for return to the compart 
ment 14. This diversion flow will continue as long as a 
pressure differential exists between the two compart 
ments. 
To maintain or to vary the temperature within the 

compartment 14 there is provided an air flow restrictor 
which includes a manually operated damper 90 to control 
the warm air flow into the passageway 76. The damper 
comprises a slide plate 92 in which are arranged different 
sized openings 94, 95. By sliding the plate across the 
entrance of the passageway 76 until a selected opening 
94, or 95 is aligned with the opening 76 the withdrawal 4 
fow is sufficiently altered to vary the temperature within 
compartment 4. 
From the foregoing it will be appreciated that a single 

evaporator may service two separated side by side com 
partments and maintain each compartment at respectively 
different temperature levels. The evaporator's construction 
and arrangement within the freezer compartment against 
the upright partitional wall provides an air flow com 
munication with the other compartment through rela 
tively short, inexpensive through the wall passageways 
without sacrifice of insulation thickness in any part of 
the cabinet. 
The disposition of the evaporator and the arrangement 

of the air circulation passageways also induces air move 
ment within each compartment during the period the 
fan is inoperative. As the connpartment 14 is maintained 
at a higher or warmer temperature than the compartment 
12 this warmer air will flow through the passageway 
73 and downardly across the evaporator to be cooled 
and enter the lower portion of the compartment 2 
where it will induce the warmer air to rise and cir 
culate to the evaporator by entering through opening 62. 
Also the colder air from the compartment 12 enters 
through passageway 75 the warmer compartment 4 where 
it will induce an air circulation by moving downwardly 
with the warmer air rising to circulate towards the pas 
sageway 78. Though this circuiation is not intended to 
maintain temperatures it does serve to make for uni 
formity of temperature in all areas of each compartment 
during the period the compressor and fan are inopera 
tive. 
Although only a preferred form of the invention has 

been illustrated, and that form described in detail, it will 
be aparent to those skilled in the art that various modi 
fications may be made therein without departing from 
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the spirit of the invention. or from the scope of the 
appended claims. 

I claim: 
1. A refrigerator having a low temperature Zone and a 

higher temperature zone and comprising: 
heat absorbing means disposed in the low temperature 

Zone having separated spaced apart heat absorbing 
Sections, 

means for withdrawing and comingling the air from 
both temperature zones, 

said means being arranged intermediate the said sepa 
rated heat absorbing sections to direct different por 
tions of the comingled air over different heat ab 
sorbing sections and thereafter each cooled portion 
entering said low temperature Zone, and 

means interconecting said zones in open air flow inter 
change to equalize the pressure differential there 
between. 

2. A refrigerator having a low temperature Zone and a 
higher temperature zone, said zones being adjacent to 
each other being separated by a vertically upright insulated 
partitional wall, said improvement comprising: 

heat absorbing means disposed in said low tempera 
ture zone next adjacent said upright insulated parti 
tional wall, 

said heat absorbing means consisting of separated heat 
- absorbing sections, 
means for withdrawing and cominging the air from 

both temperature zones and including a passageway 
through said wall for withdrawing air therethrough 
from said high temperature zone to said means, 

said means being arranged intermediate said separated 
heat absorbing sections to direct different portions 
of the comingled air over different heat absorbing 
sections and thereafter each cooled portion entering 
said iow temperature zone, and 

air passage means interconnecting said zones in open 
air flow interchange and having its opening with said 
low temperature zone in the area of discharge of 
one of said heat absorbing sections. 

3. The refrigerator of claim 2 including 
duct means enclosing said heat absorbing Sections and 

having outlets arranged therewith whereby the cooled 
air leaving each heat absorbing section enters a differ 
ent area of said low temperature zone. 

4. The refrigerator of claim 2 including 
air flow control means associated with said air with 

drawing means, and 
said air flow control means being adjustable to pro 

portion the withdrawal of the air being withdrawn 
from at least one of said temperature Zones. 

5. A two temperature refrigerator comprising: 
a refrigerator cabinet having two separate insulated 

compartments including a low temperature freezer 
compartment and a higher temperature above freez 
ing storage compartment arranged in side by side 
relation and having a common upright insulated par 
titional wall separating said compartments, the in 
provement comprising: 

a second upright wall within said freezer compart 
ment in spaced relation to said partitional wall 
forming therewith for a portion of the height of 
said partitional wall a vertically extended open 
ended passageway, 

each open end of said passageway being an outlet 
in open communication with a different area of 
said freezer compartment, 

an opening in said Second wall intermediate said 
outlets to provide an airflow entry from said 
freezer compartment into said vertically extend 
ed passageway, 

an evaporator for circulating refrigerant and being 
formed in two separated heat absorbing sections 
interconnected in refrigerant series flow rela 
tion, 
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said evaporator being disposed within said vertical ture freezer compartment next adjacent one of said 
passageway having said separated heat absorb- outlets of said vertical passageway. 
ing sections disposed on opposite sides of said 7. The two temperature refrigerator of claim 5 includ 
opening and each section being extended toward ing: 
a different open end of said passageway from flow control means associated with said conduit and 
said opening, being adjustable to vary the withdrawal of air from 

a conduit extending through said upright parti- said higher temperature storage compartment. 
tional wall and being extended therefrom to in- 8. The two temperature refrigerator of claim 7 includ 
terconnect in open air flow communication said ing: 

control means responsive to the air temperature within storage compartment with said opening, 
said freezer compartment, and fan means disposed in said opening and being O 

operable for withdrawing air through said con- circuit means coupling said control means and said fan 
duit and said opening from each of said com- means to control the operation of said fan means. 
partments, comingling the air and passing it into 
said vertical passageway whereby different por is References Cited 
R t EEE will E. E. E. UNITED STATES PATENTS ranster relation with different neat absorbing 
sections and thereafter enter different areas of 33.5 1/337 Sir - - 3. 

ano F.C. Wittonnecting a 2,815,649 12/1957 DiAngelus III 62-419 pen passageway interconnecting said compart- 20 2.907,180 10/1959 M 62-187 
ments and being extended transversely through 3.137146 6/1964 Wainbrocka a or a a re- 19 
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6. The two temperature refrigerator of claim 5 includ- 3,232,071 2/1966 Wallenbrock -------- 62-277 
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