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UNITED STATES PATENT OFFICE
2,589,551
TWO-TEMPERATURE REFRIGERATOR::

George K. Iwashxta, Nutley, N. J.,.assignor o Ad-
miral Corpora.tmn, Chicago,. 1L, a’corporition

of Delaware”

Original: application: July 14;.. 1943, Serial: Nos.
494,629.. Divided and this:application:June:16,:
1950, Serial:No..168,598.

(CL 62—102)"

4 Claims:

This.invention relates to refrigerators.and par-.

ticuldrly. to refrigerators of the type having two
compartiments to be mamtamed at difféerent tem-
peratures. This application is a.division of the
copending. application. of George . K. Iwashita,
Seriall No. 494,629 filed July. 14, 1943 and issued
on.June 20, 1950 into Patent No; 2,511,851,

If.is an.object of the present invention to pro=-

vide an'improved two température,. two compart-
ment’ refrigerator. provided. with a single refrig-

erant circulating circuit’ which' is so associgted”

with the two compartments that one of the com-

partments will be cooled to a lower temperdature”

than-tlie other compartment.

It is:anotHer object of the present invention to°

provide a 'two temperature, two compartiment re-
frigerator wherein- the- coohng of "the compart-
ments is accomplished by one refrigerant circu-

lating cireuit having a pair of ‘evaporators; one’
of ‘the evaporators being in direct heat.exchange-

reldtion with one-of the compartments and ‘the
other of-the evaporators being in indirect heat ex=
change relation: with the other compartment so
that the latter-compartment has a-temperatuie
Higher-than that-of ‘the first- compartment’;

Itis~ar further object of the present invention:

to: providé-a-two temperature; two-compartment
refngerator ‘having a single refrigerant’circulat:
ing: circuit-provided* with" a* pair of ‘evaporators;
one of “the-evaporators-being in direct heat ex:

change-relation with’ oneof' the' compartments’
which is to be cooled to a low temperature and the”

other~evaporator: being-enclosed- withinan air

cliamber-which substantially surrounds the other"
compartiment” and i which  refrigerated air is
foreibly circulated to effect an efficient cooling of:

the :second compartinent but only t6 a tempera-
ture:Higher than.that of the first compartment:
Otliér.objects. and. advantages. will become ap-

parent. ffom . the. following. description taken.in-
conjunction . with.: the.. accompanying. drawings.

wherein:.

Fig. 1.is:a-front elevational: view of a refriger-
ator constructed:-according to-the present-inven--

tion;.and:.

Fig; . 2»is: a-medial . longitudinal: sectionon::a:
-somewhat:- enlarged: seale: illustrating ‘- the: ars-
rangement: of:: the: two: -compartments: with: re<

spect to each other and the manner in which
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2 :
the evaporator coils are assoeiated with the cori-
partients. o
In the drawing, the reference chaiacter” (0°in-
dicates. generally o réfrigerator  constructed. in

" accordance with the present inveiition having &

top low’ temperature compartment or frost chest’
{2 atid a’ low higher temperatiure cormpartitient’
{4, The frost-chest 12 is formed.by a metsllic:
liner 16 which is secuied to a front frame at (8.

The' liner {6 may be removably secured. 1o the
frame-18, if desired, by a pairof tensioned straps
20 which are secured at their forward endsto-the’
frame I8 and which have their rear-ends connect:
ed together by a detachable-connector-22° which®
may be disconnected in' the event that it'is de-
sired to remove the liner (6 from the refrigera~-
tor as will be hereinafter explained. The lower
compartment 14 -is formed by a-liner 24°which: is
permanently affixed to the frame-18.: An: outer
shell 26-is secured along its-forward- edge to: the
frame 18 and has'secured to its rear edge a panel’
28 which is connected to the shell 26-by’ sheet
metal screws 30. A third compartment 32 desig-
nated as the'machinery compartment is provided:
in the refrigerator'cabinet below the:storage:com=-
partment 18 and:has its: upper: limit:definedq’ by:
a metallic panel 34 fastened: to the-franie: 18, the
outershell 26 and the rearpanel 28;:.

The' space:-surrounding’ the:liners- 16 and 24:
and between: them:and: the frame:18; outer shell:
26,- rear-‘panel 28! and bottom panel 34 i filled
with:. suitable: thermal:: insulating: material: 36
which may:be: rock wool;:balsa wool:or the:like;

Access-is had:to:the: compartments 12 ang. I4
through. forwardly: facing: openings -which: are
closed by:a:single:door:38: which: is preferably:in-
sulated: and constructed:in-a marnner:well: Known:
inthe -priorzart. . The .door-38:carries a: deform=
able: sealinng:: gasket: 39 “adjacent:its: peripheral
edge-to'seal:against-the:cabinet.. Thefrontiopen«
ing to-the machinery:compartment. 32+is closed.
by:a:panel 40.:

The: compartments: 12:-and::{4 are ‘cooled: by:a’
refrigerant circulating system 42 which’ includes
ascompressor 44,. a-condenser: 46 and a.pair:of
evaporators:48-and 50.. The evaporator-coil 48:is.
secured in heat exchange relationship:to the outer:
surface-of -the liner:16;.and. . may: have thetheat:
exchange: therebetween ‘made; more. effective:by:.
the use of a substance such as metallic Perma-
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gum which is a heat transfer agent having high
thermal conductivity formed of a soft non-
oxidizing material impregnated with aluminum
flakes, graphite and the like. The inlet to
the evaporator coil 48 is connectéd by means
of a capillary tube 52 to the outlet from the con-
denser 46. The outlet from the evaporator coil
48 is series connected to the inlet of the evapo-
rator coil 50, the arrangement of which will be
described in detail hereinafter. The outlet from
the evaporator coil 50 leads to an accumulator 94
which in turn is connected by a suction tube 66 to
the inlet to the compressor 44.

10

The liner 24 is substantially enclosed by . .

spaced shell 58 having its forward edge 606 sealed
against the outer surface of the liner 24. Space
62 between the outer surface of the liner 24 and
the shell 58 forms a path for the circulation of
cooling air about the liner 24. The evaporator
50 is mounted within the space 62 and is sup-
ported therein by a bracket 64, and, if desired,
may be removable from the space 62. The air is
circulated in the path indicated by the arrows
by a fan 68 driven by an electric motor €8 the
cycling of which preferably is governed by the
temperature conditions in the compartment I4.
The motor 68 is mounted outside the shell 58
on & shelf 70.

‘If it is desired that the refrigerant circulating
system be removable from the refrigerator, the
insulation may be divided as shown and that part
of the insulation indicated by the reference char-
acter 72 may be readily removabie. Access is
had to the refrigerating system within the cabinet
by removing the panel 30 and the insulation 72,
This will uncover the liner 16, and the coupling
22 may be disconnected, to permit removal of the

liner and the evaporator tubing 48 from the cab-.

inet. If the evaporator 50 is made to be remov-
able from the space 62 it is taken out in an up-
wardly direction through an opening provided
for that purpose and thus the two evaporators
which are connected in series are removed from
the cabinet. The tubes 55 and 52 pass down-
wardly through a slot 73 and parel 34 and the
opening through which they pass is closed by a
cover plate 14 which is secured in place by screws
76. This plate is removed with the tubes 52
and 56. The compressor and condenser are un-
bolted from the frame and the removal of the
system from the cabinet is completed. The sys-
tem is replaced by reversing these steps.

The two compartments i2and {4aremaintained
at- different temperatures since the evaporator
coil 48 is in intimate heat absorbing relation with
the liner 16 while the evaporator §9 is mounted
in:the space 62 and the compartment 18 is cooled
by the convection currents flowing over the evap-
orator 50 and then over the liner 24. This does
not provide for rapid or intense cooling, and the
temperature in the compartment (4 will be a
predetermined amount higher than the tempera-
ture in the compartment §2. It should be noted
that the compartment 12 is substantially smaller
than the compartment i4 and if the same area
of the evaporator coil is used the compartment
12 is maintained at a colder temperature. Fur-
thermore, the evaporator coil surrounding the
liner 16 is first in series from the condenser 46
and the temperature conditions in the compart-
ment 12 would thus be satisfied first. Thus the
frost chest 12 will be operated at a temperature
below freezing for-the storage of frozen foods and
the freezing of foods and ice cubes, and the com-
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partment 14 will have a temperature above freez-
ing.

‘While only one modification of the present in-
vention has been shown, it will be obvious to
those skilled in the art that numerous modifica-
tions and changes may be made without depart-
ing from the spirit of the invention, which is to
be limited only by the scope of the appended
claims.

What is claimed as new and desired to be se-
cured by United States Letters Patent is:

1. A refrigerator comprising a liner which
forms a low temperature compartment, a second
liner spaced from the first liner which forms a
high temperature compartment, said second liner
peing partially encompassed by a spaced sheet
which forms with the wall of said liner an en-
closed space, a refrigerant circulating system
having a pair of evaporator coils, one of said coils
being in heat absorbing relation with the low
temperature compartment liner and the other of
said coils being positioned in said enclosed space,
and means for circulating air over said second
evaporator coil and then over said higher tem-
perature compartment liner.

2. A refrigerator comprising a liner to form a
first compartment, a second liner spaced from
said first liner to form a second compartment,
said second liner being partially encompassed by
a spaced sheet which forms with the wall of said
liner an enclosed space, a refrigerant circulating
system having a pair of series connected evapo-
rator coils, one of said coils being in heat absorb-
ing relation with said first liner and the other
of said coils being positioned in said enclosed
space, and means for circulating air over said
second evaporator coil and then over said second
liner.

3. A refrigerator comprising a liner to form a
first compartment, a second liner spaced from

said first liner to form a second compartment,,
said second compartment being substantially:
larger than and separate from said first compart--

ment, said second liner being partially encom-
passed by a spaced sheet which forms with the

wall of said liner an enclosed space, means ther-

mally insulating said compartments from each
other and from the ambient air, a refrigerant
circulating system including an evaporator coil
having a first portion in heat absorbing relation
with said first liner and a second portion posi-
tioned in said enclosed space, and means for
circulating air over said second portion of said

evaporator coil and then over said second liner,

the temperature of said second compartment be-
ing substantially higher than the temperature of
said first compartment.

4, A refrigerator comprising a liner to form a

first compartment, a second liner spaced from
said first liner to form a second compartment,
said second compartment being substantially

larger than said first compartment, said second-

liner being partially encompassed by a spaced
sheet which forms with the 'wall of said liner an

enclosed space, a refrigerant circulating system
having a pair of series connected evaporator:

coils, one of said coils being in heat absorbing

relation with said first liner and the other of

said coils being positioned in said enclosed space,

and means for circulating air over said second:
evaporator coil and then over said second liner,’

the relative sizes of the two compartments. and

the indirect cooling -of said second compartment:
75 by said second evaporator portion causing the tem-"
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perature of said first compartment to be substan-  Number

tially lower than the temperature of said second 1,926,384
compartment. 2,035,573
GEORGE K. IWASHITA. 2,101,656
, 5 2,309,797
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