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27 Claims.

This invention relates to refrigerators and more
particularly to those for household use.

In household refrigerators it is usually neces-
sary to provide for freezing ice cubes and also
cooling air in the storage compartment to a tem-
perature suitable for the preservation of comesti-
bles. Obviously, freezing water and cooling air
require different forms and -arrangements of the
cooling element which, to a necessarily limited
extent, must be incorporated in one design when
& single cooling clement or evaporator is utilized.
For instance, the cooling element must have suffi-
cient surface for contact with the ice trays and
be maintained at a temperature sufficiently low
for the freezing of water, and at the same time
present a sufficient amount of surface for ade-
quate heat transfer from the air. Furthermore,
it must be located within the food storage com-
partment in a manner to allow adequate circula-
tion of the air,

In accordance with this invention a small cool-

ing element or evaporator may be used, insulated

from the storage compartment, if desired, to pre-
vent frosting, thereby attaining quicker freezing
of water in the ice trays adapted to be contained
in the freezing chamber of the cooling element.
This also results in more storage space for a given
gross volume of cabinet. Furthermore, the cool-
ing element may be located very near to a wall
or corner of the cabinet, which aﬁords a further
saving in space.

Also in accordance with this invention, freez-
ing of the ice cubes may be effected at a low
temperature and the air cooled at a higher tem-
perature, giving greater efficiency of unit opera-
tion without any reduction in storage space due
to the use' of large finned. surfaces otherwise
necessary.

The above is accomphshed by ut111z1ng the
metal liner of a refrigerator cabinet for cooling
the storage compartment. This also presents the
advantage that there is less, tendency toward de-
creased air circulation due - to overcrowded
shelves, the cooling surface being extended over
the inner walls of the cabinet rather than local-
jzed in a small evaporator at the top of the stor-
‘age compartment.

This invention further contemplates a refrig-
erator comprising a cabinet and refrigerating ap-
paratus rem svably assembled therewith as & unit,
the evaporator or cooling element forming a part
of the unit and located within the storage com-
partment when the cabinet and apparatus unit
are assembled, and heat transfer from the liner
being accomplished by means of a permanent
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secondary cooling system: having its heat ab-
sorbing portion in heat exchange relation with
the liner and its heat rejecting portion positioned
50 as to be in heat exchange relation with the
primary cooling element when the cabinet and
apparatus unit are assembled. This invention
may also be carried out by providing the refrig-
erating apparatus unit with two cooling elements
or a single cooling element in two sections, one
of which is positioned within the storage com-
partment and the other in heat exchange rela-
tion with the liner when the cabinet and ap-
paratus unit are assembled.

This invention will be more thoroughly under-
stood by reference to the following description
taken in connection with the accompanymg
drawings, in which,

Fig. 1 shows schematically, in vertical section,
a refrigerator contemplated by this invention;

Fig. 2 is a section taken on line 2—2 in Fig. 1;

Fig. 3, a section taken on line 3—3 in Fig, 1;

Fig. 4, a vertical section showing a modified
cooling element arrangement;

Fig. 5, a section taken on line 5—75 in Fig. 4

Fig. 6, a vertical section showing a further
cooling element modification;

Fig. 7, a section taken on line 1—1 in Fig. 6'
and :
" Fig. 8, a section taken on hne 8—8 in Fig. 7.

Referring to the embodiment of this invention
illustrated in Figs. 1, 2, and 3, a refrigerator cab-
inet is provided with a food storage compartment
i1 closed by walls of heat insulating material 10
and made accessible by a. heat insulated door {2.-
The inside of the storage compartment is lined
with a metal shell 15 which is preferably porce-
lained on the inside to provide a durable and
sanitary surface. In the lower part of the cabi-
net, directly below the storage chamber, is an
apparatus compartment (3. from the rear of
which there extends upwardly to the top of the
cabinet a narrow chamber {4 at the rear of the
storage compartment.

A refrigerating apparatus unit 16 is merely in-
dicated in outline as this invention does not in-
volve any particular form of refrigerating unit,
any type known in the art being employed. If
the apparatus is to be_cooled by air, openings,
not shown, may be provided in the bottom of
chamber 13 and the top of chamber 4 affording
a flue draft as well known in the art. For suit-
able. refrigérating apparatus, reference may be
had to Patent No. 1,838,041, C. E. Ploeger et al,,
which discloses a unit of the compression type,
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or Patent No. 1,836,719 to Alvar Lenning, Wthh
discloses a unit of the absorption type.

For purposes of this description there is indi-
cated a refrigerating apparatus unit of the con-
tinuous absorption type. The evaporator 17 is
connected to the apparatus unit through conduits
I8 and 19 and is provided with an aluminum
casting 20 herein referred to as a chilliator. This
is secured in good thermal contact to the evapo-
rator and provided with recesses 21 for the re-
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ception of trays containing water for freezmg ’

ice cubes.

Integrally with the refrlgeratmg unit there is
provided a wall section or closure member 22
through which extend the evaporator connec-
tions 18 and 19.  This wall section is adapted
to fit within and close an opening or window
23 in the wall of the storage compartment I
when the refrigerating unit is mounted in posi-
tion. In practice it is usual to make the rear
wall 24 of the cabinet removable so that the
refrigerating apparatus including the wall section
22, evaporator 11, and chilliator 20, may be rea.d-
11y inserted or removed as a unit.

In the present embodiment of this invention
the refrigerator cabinet is provided with an in-
tegral secondary cooling system which comprises
coils 25 and 26 connected by conduit 21. The
lower coil 25 is preferably embedded in a metal
block 28 which is secured in good thermal con-
tact with the liner 15 of the storage compartment
{I. The upper coil 26 is also cast in a metal
block 29 which is located in such a position as
to be in thermal contact with the chilliator 20
when the refrigerating unit is assembled in the
cabinet as illustrated. Obviously, better thermal
_contact will be obtained by drawing together the
metal block 29 and the chilliator 20 by holts or
other securing devices, not shown.

The secondary system formed by the coils 25
and 26 and conduit 27, which is preferably formed
of a single tube, is supplied with a secondary
cooling fluid and hermetically sealed. In.this sys-
tem, as well known in the art, cooling fluid evap-
orates in the lower coil 25 and condenses in the

upper coil 26, the condensate returning to the-

lower coil by gravity through conduit 27, - This
cycle is due to the temperature difference main-
tained by the cold chilliator 20, which is in ther-
mal exchange relation with the upper coil 26,
_relative to the warmer air in contact with the
liner 15 which receives heat by leakage into the
cabinet and from the substances being refrig-
_erated. Thus the liner 15 is cooled by heat trans-
fer through the secondary system to the chilliator
20.

Due to the fact that the chilliator 20 does
not cool the storage compartment except through
_the secondary cooling system it does not require
extensive heat radiating surface and therefore

may be made as small as desired, the dimensions.

being limited only by the size and number of
“ice cube trays to be accommodated. Purther-
more, the chilliator may be provided with a heat
insulating covering, not shown, to prevent frost-
ing, and located very close to a corner of the
" cabinet to allow the maximum storage space in
the compartment I1.

In the embodiment illustrated by Figs. 4 and 5,
~ this invention“is carried out without the use of
a secondary cooling fluid. The evaporator IT and
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bottom of the evaporator I1 to the refrigeratmg
apparatus 16 there is provided an additional cool-
ing element in the form of a coil 30 embedded in
a cast metal block 31. Through this coil passes
the cool gas from the evaporator as it flows in
conduit 40. As best shown in Fig. 4, the liner
15 adjacent the window or opening 23 is provided
with a backing member 32 which may be formed
by a metal block brazed or welded in place. The
metal block 31 in which is embedded the cocling
coil 30 is adapted to be positioned against the
fixed block 32 when the refrigerating unit is as-
sembled in the cabinet and may be secured there-
to by bolts 33 to insure good thermal conduction.
Obviously this embodiment is only illustrative
and the. invention may be readily carried out by
utilizing separate evaporaicrs, an evaporator in
two sections, or any known type of two-tempera-
ture evaporator.

Referring to the modification illustrated in
Figs. 6, 7, and 8, the arrangement is the same

‘as in Fig. 1 except that in place of the second-

_ary evaporating coil 25 embedded in the block 28
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there is provided an equivalent evaporator formed
by a pressed metal sheet 34 formed with corru-
gations 35 interconnected by channels 36." The.
pressed metal sheet 34 is placed against the liner
15 and brazed or welded around the edges and
between the corrugations, thereby closing the
open side of the grid pressed in the sheet and
forming a secondary evaporator which is con-
nected through conduit 37 to the upper condens-
ing coil 38 embedded in a cast metal block 39.

The latter is located in such a position as to be
in good thermal contact with the chilliator 20
when the refrigerating unit is assembléed in the
cabinet. Obviously the pressed metal sheet form-
ing the secondary evaporator may be located on
either the inside or outside of the liner 15.  If
lJocated on the inside it should be porcelained
together with/the liner.

It wiil be obvious to those skilled in the art
that various other changes may be made in the
construction and arrangement without departing
from the spirit of the invention and therefore
the invention is not limited to what is shown in
the drawings and described in the -specification

. but only as indicated in the following claims.
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chilliator 20 are the same ag previously described. -

and the inlet connection to the evaporator from
the refrigerating unit 16 is through conduit 18.

However, in the outlet connection 40 from the

(]

I claim:

1. A refrigerator comprising a cabinet having a
thermally insulated storage compartment, a liner
of heat conducting material for said compart-
ment, heat conducting means including $aid liner,
and refrigeration apparatus including a cooling
element adapted to receive ice freezing trays, said
refiigeration apparatus being removably assem-
bled as a unit with said cabinet in such a man-
ner that said cooling element, extends within said

storage compartment and is in thermal exchange

relation with said heat conducting means.

2. A refrigerator comprising g cakinet having
a food storage compartment, a liner of heat con-
ducting material forming the inner wall surface
of said compartment, a secondary heat transfer
system having a heat absorbing portion and a -
heat rejecting portion, said heat absorbing por-
tion being in thermal contact with said liner so
that heat is conducted from air in said compart~
ment through said liner to said heat absorbing
portion, and refrigeration apparatus including a
cooling element having chambers for ice freez-
ing molds or the like, said apparatus being re-
movably -assembled as a unit with said cabinet
so0 that said cooling element and said heat re-
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jecting portion are in thermal exchange rela-
tion.

3. A refrigerator comprising a cabinet having a
heat insulated compartment provided with a
metallic liner forming the inner wall surface
thereof, said cabinet having a door affording ac-
cess to said compartment, a secondary evaporat-
ing-condensing system having an evaporating
portion and a condensing portion, said evaporat-
ing portion being in thermal contact with said
liner so that heat from air in said compartment
is conducted through said liner to said evaporat-
ing portion, and refrigeration apparatus includ-
ing a cooling element in heat exchange relation
with said condensing portion, said cooling ele-
ment being positioned and arranged in said cabi-
net so that said door affords access thereto.

4. A refrigerator comprising a cabinet having
a-compartment bounded by.a wall of heat con-
ducting material, a sealed pipe coil containing a
cooling fluid and having a lower portion and an
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3
of said compartment, a conduit connected to said
chamber and forming therewith a sealed circuit
for heat transfer fluid, and a cooling element in
thermal exchange relation with said conduit, said
cooling element being positioned and arranged in
said cabinet so that said door .affords access
thereto. ’

9. A refrigerator comprising a cabinet having
a thermally insulated compartment, a metallic
liner forming the inner wall surface of said ccn-
partment, a pressed metal sheet secured to said
liner to form with a portion thereof a chamber,
a conduit connected to said chamber and form-

" ing therewith a sealed system for heat transfer
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upper portion, said lower portion being in thermal -

contact with said wall so that heat from air in
said compartment is conducted through said wall
to said coil, and refrigeration apparatus includ-
ing a cooling element, said apparatus being re-
movably assembled as a unit with said cabinet
so that said cooling element is in thermal ex-
change relation with said upper coil portion.

5. A refrigerator comprising a cabinet' having
8 compartment, a metallic liner forming the inner
wall surface of said compartment, a pipe coil
embedded in a body of metal secured to said liner
so that heat from air in said compartment flows
through said liner to said coil, a second coil em-
bedded in a second body of metal and connected
to said first coil, said coils forming a sealed cir-

cuit for a secondary heat transfer fluid, and re--

frigeration apparatus including a cooling ele-
ment, said apparatus being removably assembled
as a unit with said cabinet so that said cooling
element is in thermal contact with said sécond
body of metal containing said second coil.

6. A refrigerator. comprising a cabinet having
a compartment, a lining of heat conducting ma-
terial forming the inner wall surface of said
compartment, refiiséraiion apparatus including
a cooling element having two portions, one por-
tion of said cooling element having a chamber
for ice freezing molds or the like, said appa-
ratus being removably assembled as a unit with
said cabinet so that said first portion of the cool-
ing element extends within said compartment

and the other portion is in thermal contact with-

said lining so that heat from air in said com-
partment flows through said lining to said other
portion of the cooling element.

7. A refrigerator comprising a cabinet having
a storage compartment, a metallic liner forming
the inner wall surface of said compartment, a
cooling element having a chamber for ice freez-
ing molds or the like, and a second cooling ele-
ment in thermal contact with said liner so that

heat from air in said compartment flows through.

said /liner to said second cooling element, said
cooling elements being removably assembled as
a \;&it with said cabinef. - o

g. A refrigerator comprising a cabinet having
a/ compartment, said cabinet having a door
‘Fording access to said compartment, a liner of
eat conducting material forming substantially
he whole inner wall surface of said compart-

ent, a pressed metal sheet secured to said
liner to form with a portion of said liner a cham-
ber of a height appreciably less than the height

fluid, and refrigeration apparatus including a
cooling element having a chamber for ice freez-
ing molds or the like, said apparatus being re-
movably assembled as a unit with said cabinet
and said.cooling element being in :thermal«ex-
change relation with said conduit. )

10. A refrigerator comprising a cabinet hav-
ing a comparfment, a liner of heat conducting
material forming the inner wall surface of said
compartment, a system for heat transfer fluid
having a heat absorbing portion and a heat re-
jecting portion, said heat absorbing portion being
formed by pressed sheet metal secured to said
liner and forming with a portion thereof a fluid
chamber of a height appreciably less than the
height of said compartment, and refrigeration
apparatus including an evaporator within said
compartment and in thermal exchange relation
with said heat rejecting portion.

11. A refrigerator comprising a cabinet having
a compartment, a metallic liner forming the inner
wall surface of said compartment, a sealed system
for heat transfer fluid having a heat absorbing
portion and a heat rejecting portion, said heat

- absorbing portion being of a height appreciably

40

less than the height of said compartment and .
formed as a fluid chamber between a portion of
said liner and a member secured thereto, and re-

frigeration apparatus including a.cooling.element
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within said compartment and in heat exchange
relation with said heat rejecting portion.

12, A refrigerator comprising a cabinet having
& compartment, a metallic liner forming the inner
wall surface of said compartment, a sealed cir--
cuit for heat transfer fluid having a heat reject-
ing portion and a heat absorbing portion, said

. heat rejecting portion being formed by a pipe
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coil in a metal casting and said heat absorbing
portion being of a height appreciably less than
the height of said compartment and formed as a
fluid chamber between a portion of said liner and
pressed sheet metal secured thereto, said heat re-
jecting portion being adapted to be arranged in
thermal exchange relation with the cooling ele-
ment of a refrigeration unit.

13. A refrigerator comprising a cabinet having
a thermally insulated compartment, a liner of
heat conducting material forming the inner wall
surface of said compartment, a sealed system for
heat transfer fluid having a heat absorbing por-
tion and a heat rejecting portion, said heat ab-
sorbing portion ‘being in heat exchange rela-
tion with said liner so that heat from air in said
compartment is conducted through said liner to
said heat absorbing portion, and refrigeration
apparatus including a cooling element wholly
within said compartment and in heat exchange
relation with said heat rejecting portion.

14, In a refrigerator provided with an opening
in one of its walls and a metal shell enclosing'a
chamber for the storage of goods to be cooled;
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the combmatlon with sa1d shell of an evaporator» :
arranged to maintain refrigerant in good ther-

mal contact with ‘said shell, a condenser con-

nected with said evaporator, aclosure structure -

including a’ -coolingeléement- arranged in posi-
tion to absorb heat from said condenser and pipes
connected to - said:cooling. element for conduct-

_ing refrigerant to and-from the same; said open- *-

ing being of such size and so‘rélated to said con-
denser, ‘and said plpes extending from said cool-
ing element in such-direction that said elément

2,338 284

‘ment, said ﬁrst cooling element bemg disposed )
wholly within said storage' compartment and
having one or more spaces to receive trays for

-freezing ice cubes and the like, and said second

cooling element being associated with said first’
cooling element and in thermal contact with said -
liner-‘at a place farthest removed from said door
and over an area which is appreciably less than-

- the height, width and depth of said compartment °

10

may be moved through said opening into or ottt of -

said position: w1thout dlsconnectmg sa1d p1pes
from said element.

15. A structure as: deﬁned in-claim 14 in whlch

15

said condenser and said cooling element are not -

structurally contiected with each other,"

16. A refrigerating machine including a cabi- .

net having thermally insulated- walls: providing
a compariment to be cooled, a liner for said com-

so that heat from air :in said éompdartment is:
conducted to said second cooling element at a
temperature gradient in a major part of said liner. -

21. A refrigerator as set forth in claim 20.in
Whlch said second: cooling element is formed by -
a member-so:formed and -secured to said liner as -
to hold refrigerant fluid in contact with the liner
over said contact area, :

22. A refrigerator comprising a‘cabinet ha.ving -

~a thermally -insulated - storage compartment, a :

20

partment, and-means including an evaporator -

comprising a sheet of metal secured face to face

with said liner Ior cooling said compartment,
said sheet having indentations therein providing -

a plurality of refrigerant passages between said:
sheet and said-liner, one of said passages serving

liner of -heat conducting ‘material forming the

inner walls of said compartment, and-refrigera-. :

tion apparatus including a first cooling element -
and & second cooling' element, said first cooling :
elemient being disposed wholly within said stor-. -
age compartment and having one or more spaces:

. to receive trays for freezing ice cubes and the:

as a cennection to which: other - ‘passages- are -

joined at - their upper ends to prowde parallel"

paths of flow for refrigerant.

17, A refrigerating’ machine including a cabi-

net having thermally insulated walls providing

‘30

a compartment to be cooléd, g liner for said com= -

. partment, and.means -including an ‘evaporator

arranged within said walls and comprising a sheet
- 35

of metal secured face'to face with said liner for
cooling said compartment, said sheet having in-

like, and said setond cooling element being asso- :

" ciated with' said first cooling ' element.and in
- thermal contdct with said liner over an area

which is appreciably less than the height, depth .
and width’of said compartment so that heat from
air-in said compartment ‘is conducted ‘to said -
second cooling element at a temperature: gradient

~in a'major part of said liner.

dentations providing. a-plurality. of - refrigerant -
‘passages of which two serve as lateral connec-. -
tions. to which other vertically extending pas- -

sages are joined at their upper and lower ends.
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18. Arefrigerating machine including & cabinet -

having thermally insulated walls providing a com-

rartment to be cooled, a liner for said compart-
ment, and means including an: evaporator com---

prising a sheet of metal secured face to face with

said liner for cooling said compartment, said .
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evaporator comprising a-cross flow connector -
and refrigerant conduits arranged-between said

sheet and said liner, said conduits being joined to
said connecter- to prov1de paraliel paths cf flow
for the refrigerant.

19. A refrigerator comprising a cavinet having
a substantially rectangular storage compartment
accessible at the front by means of a door and
having heat conducting material forming the

60

23. A refrigerator as set forth in claim 22 in’
which said second cooling element is formed by
a member constructed and arranged to hold re- -
frigerant fluid in contact. w1th said liner over said -
contact area.

24. A refrigerator as set forth in clalm 22 in
which said second cooling element-is formed by a
corrugated metal sheet secured face to face with
said liner in a -manner to hold’ refngerant ﬂuid
in contact with the liner.

25. A refrigerator comprising a’ thermally in-
sulated storage compartment having a. metallic.
liner, refrigeration apparatus including a first
cooling element and a second cooling element,
said first cooling element bheing disposed ‘wholly .
within said storage compartment and having one -
or more spaces to receive trays for freezing ice
cubes and the like; said second cooling: element

Torming part of a heat transfer circuit contain-

_ing refrigerant and having a portion in thermal
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side, top, bottom, and rear inner walls of said -

compartment, and refrigeration apparatus in-
cluding a first cooling element and g second cool-
ing element, said first cooling element being dis-
posed wholly within said.storage compartment
and having one or more spaces to receive trays

for freezing ice cubes and the like, and said

second cooling element being associated with said

first cooling element and in thermal contact with -
sald rear wall over an’area which is appreciably"

Jdess than the area of said rear wall so that heat

from-air in said compartment is conducted at. a -
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temperature ‘gradient in all of said inner walls :

to said second cooling element. :
20. A refrigerator comprising g, cabmet havmg

a thermally insulated storage -compartment ac-

cessible by means-of g door and having a metaliic

liner forming the inner walls of 'said compart-

ment, and refrigeration apparatus including a
first cooling element and a second cooling ele-~

70
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exchange relation with said first cooling element,
and said second cooling element including g metal
sheet secured face to face with said liner and
formed to provide a receptacle for holding re-
frigerant fluid in contact with said liner, said -
metal sheet extending over an area appreciably -
less than the height of said compartment,

'26. A refrigerator comprising & c¢abinet hav-
ing & thermally-instlated storage compartment,

- said - cabinet having ‘'a door affording access to -

said compartment, a liner forming the inner wall -

surface of said compartment, said liner bejng - .

formed of material of good thermsl conductivity,
a heat transfer circuit containing a heat trans- -
fer fluid having a heat abstracting portion and & -
heat rejecting portion, said heat abstracting por- -
tion being in thermal contact with-said liner so -
that heat abstracted. from air: in- said storage .
compartment flows through said. liner-to - said:

heat abstracting portxon and acooling element-
in heat exchange relation with said heat reJect-
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ing portion, sald cooling element being posi-
" tioned and arranged in said cabinet so that said
door affords access thereto and being removable
therefrom without disturbing said heat transfer
circuit. : '

27. A refrigerator comprising a cabinet hav-
‘ing a thermally insulated storage compartment,
a liner of heat conducting material forming the
" inner wall surface of said compartment, struc-
ture segregating one part of said compartment
from the remsining part thereof, said cabinet
having a door affording access to said one part
and also said remaining part of said compart-
ment, a refrigerating unit including & cooling ele-
ment, an evaporator containing a refrigerant,
‘sald evaporator being In direct heat transmit-

ting relation to sald liner for transmitting cool- -
ing effect thereto, said liner having an extended -

surface and utilized for transmitting cooling

- effect to said _remainlng part of s'aid storage .

10
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compartment, a condenser connected to said
evaporator and forming therewith a heat trans-
fer circuit, said condenser having a removable
connection with said cooling element, said cool-
ing element being effective to transmit cooling
effect to said heat transfer circuit when in func-
tioning relationship with said condenser, whereby
said evaporator is effective to produce cooling
effect, said cooling element being disposed within
said storage compartment and utilized to effect
cooling of said one part of said compartment,
said cooling element constituting a part of a unit
removable from said cabinet, and said heat trans-
ircuit being arranged to remain in its struc-

and cooling effect transmission relation-
ship to said storage compartment upon removal
of said unit of which said cooling element forms
a part, . :

WILLIAM R. HAINSWORTH.




