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9 Claims,

My mvention relates to refrigerating appa.ratus
and particularly to mechanical refrigerators hav-
ing a plurality of heat absorbing elements.

It is an object of my invention to provide a
mechanical refrigerator embodying means to ab-
sorb heat from the air in the food storage com-
partment and means to congeal liquids in & sep-

. arate compartment without materially affecting
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the temperature of the air in the food storage

compartment.
Ft is another object of my 1nvention to provide

a mechanical refrigerator in which the ice freez-

ing compartment, the heat absorbing means and

the air circulating means may be removed from’

or inserted into the food storage compartment as
a unit. -

It is a, further object of my invention to pro-
vide a mechanical refrigerator in which the re-
frigerant circulating means and the heat ab-
sorbing means are removable from or replaceable

in the cabinet as a unit without breaking the

refrigerant connections therebetween.
These and other objects aré.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:

The single figure is a diagrammatic sectional
view of a refrigerator embodying my invention.

Referring to the drawing for a detailed descrip-

tion. of my invention, numeral {0 designates, gen-
erally, a refrigerator cabinet embodying a food
storage compartment i and an apparatus com-

partment §2. The food storage compartment i1

is provided with an access opening i3 which is
sealed by a closure member {4. A second open-
ing 16, which is closed by a removable heat insu-
lated wall portion i1, is provided in the food
storage compartment If in the wall opposite the
access opening 13.

A refrigerating system associated with the re-

‘frigerator cabinet includes a first heat absorbing .

element 21 for absorbing heat from the ambient

air in the food storage compartment I{ and a.

second heat absorbing element 22 for absorbing
heat from a heat insulated ice freezing compart-
ment 18 disposed in the lower portion of the food
storage compartment f. The heat absorbing
elements 21 and 22 are of the evaporative type.
A compressor 23 withdraws refrigerant vapor
from the heat absorbing elements 2§ and 22 and
circulates it to a condenser 26, cooled by a fan 21,
wherein it is condensed. An expa,nsion device
shown. diagrammatically’ at- 28 distributes the
condensed refrigerant to the heat absorbing ele-
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ments 21 and 22. The compressor 23, its’ dnving
motor 24, the condenser 26, the condenser fan 27.
and the expansion device 28 are assembled on a
base 29 disposed in the apparatus compartment
12, 'The base 29. with the apparatus assembled,
thereon is removable from or insertable in the
apparatus compartment (2. ‘as a unit thereby fa-
cilitating the service and repair of the apparatus.

The ice freezing compartment 18 is formed of a
rectangular outer metal shell 3i and a similarly

shaped smaller inner metal shell 33. The inner -

shell 31 and is positioned therein so as to provide
a space between the two shells. A heat insulating
material 36 is provided in the space between
the shells 31 and 33 in order to.reduce the heat
transfer therebetween. = A flared portion 37 of the

metal shell 33 is telescoped within the outer metal -

inner shell 33 engages the wall of the outer shell -

31 near its open end and is secured thereto, pref-
erably by welding, in order to provide a moisture-
proof joint between the shells.
absorbing element 22, which is formed of a con-
tinuous copper tube of substantial length, is pro-
.vided with an inlet 38 and an outlet 39 and is
shaped to conformto the inner periphery of the
‘inner shell 33 to provide a freeézing chamber 4
. within the ice freezing compartment 18.- The
heat absorbing element 22 is held in intimate con-
tact with the inner shell 33 by a rectangular shell
42, A tray 47 containing liquids to be con-
gealed is disposed in intimate thermal contact

The second heat -
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with the shell 42 and the heat absorbing element = -

22. A door 48 is movably secured to the outer
shell 31 and provides a closure for the open end
of the ice freezing compartment 18 so that it is
-accessible through the access opening 3. The
construction of the ice freezing compartment 18
makes it possible to congeal liquids in the tray
41 at a rapid rate without materially affecting
the temperature of the ambient air m the food
storage compartment {I.

The first heat absorbing element 2{ is posi-
tioned in the food storage compartment {1 be-
tween the ice freezing compartment 18 and the
wall portion-41. The heat absorbing element 21
comprises a metal cage member 49 formed. of
a plurality. of radially extending fins 51 with a
cylindrical opening 52 through the center. A
continuous copper tube 53, having an inlet 54
which is connected to the outlet 39 of the second
heat absorbing element 22 and an outlet..55,
passes through the fins 81, as shown in the draw-
ing. A fan 57 is-disposed within the cylindrical
opening 52 in alignment with the heat absorbing
elements 2l and .22, and with the freezing cham-
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2 ,
ber 18. The fan §7 is driven by a motor §8 which

- is supported by the wall portion. {T outside the

food storage compartment 1i. The fan 57 forces
the air in the food storage compartment i1 over
the heat absorbing element 21 and then toward

the upper portion of the food storage compart-

- ment I,
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A temperature responsive device 59 is disposed ,

within the food storage compartment i1 and is
used to control the operation of the motor 58 in

‘response to the temperature of the air in the food

storage compartment (f. Corresponding elec-
trical connections 65 and 66 on the temperature
responsive device 59 and on the fan motor 58
are connected together (mot shown). The oper-

ation of the motor 58 is independent of that of -

the motor 24 and is effected when the tempera-~
ture of the air in the food storage compartment
11 reaches a predetermined upper limit. Opera-

tion of the motor 58 will be discontinued when .

the temperature of the air has reached a pre-
determined lower limit  corresponding to the cut-
out setting of the temperature of the temperature

- responsive device 5.

In accordance with my inventfon, the heat

. absorbing elements 21 and 22, the heat insulated

30

55

ice freezing compartment 18 and the fan 57 are
disposed in the food storage compartment i in
alignment with the second opening 16. The heat’
absorbing element 21 and the ice freezing com-

partment 18 with the heat absorbing element 22

as a part thereof are supported by a bracket 19
which is rigidly secured to the wall portion 17.
Thus the ice freezing compartment I8 with the
heat absorbing element 22 associated therewith,
the heat absorbing element 21, the fan §7 and the
fan motor 58 assembled as a unit with the wall

‘portion (7 may be easily removed from. or in-

serted into the refrigerator cabinet thereby facili-
tating the service and repair of this apparatus
when such is necessary.

In the operation of the refﬂgerating apparatus
embodying my invention, the compressor 23 with-
draws refrigerant vapor from the heat absorbing
element 21 and 22 through a-conduit 6f, which
connects the outlet 55 of the heat a.bsorbing ele-
ment 21 with the suction side of the compressor.

The compressed vapor refrigerant is condensed

in the condenser 26 and is distributed by the ex-
pansion device 28 to the heat absorbing element
21 and 22 through a conduit 82 which connects
the expansion device 28 with the inlet 38 of the.
heat absorbing element 22. 'The compressed re-
frigerant vapor is conveyed from the compressor
23 to the condenser 26 through a conduit 63.
conduit 64 conveys the liquid refrigq;gnt from

" the condenser 26 to the expansion device 28. The
. liquid refrigerant entering the heat absorbing

element 22 absorbs heat from the ice freezing

.compartment 18, and congeals the liquid in the

tray 47 without materially affecting the tempera-
ture of the ambient air in the food storage com-
partment 1f. From the heat absorbing element
22 & mlxture of liquid refrigerant and refriger-
ant. vapor passes in series to the heat absorbing
element 21 to absorb heat from the air which is

_ driverr over the heat absorbing element 21 by the
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action of the fan 57 when refrigeration is 're-
quired in the food storage compartment {1, The

vaporized refrigerant then returns to the com- .-
pressor 23 through the conduit §f completing the .
~cycle. When the temperature of the food stor- .

age compartment {1 has reached the lower limit
for which the temperature responsive device 59

s sét, the motor 58 will be deenergized. and the

A

2,165,480
fan’ l1wlllnolonxercirculatealrinthei’ood-

storage compartment 1 over the heat absorbing -
element 21 and the cooling fins 81 with the re-

sult that the refrigerant passing through the
heat absorbing element 24 will have little or no
effect on the temperature of the food storage
compartment (I, -

The conduits ﬂ and 82, both of which pass
out of the apparatus compartment 12 and up-

wardly along the outside of the refrigerator cah--

ifiet (0 into the food storage compartment f
through the wall portion (71 to.connect with the
outlet 85 of the heat absorbing element 21 and
theinlet 38 of the heat absorbing element 22 re-
spectively, are preferably flexible and afford the
Temoval from or replacement in the refrigerator
cabinet of the plug 17 together with the ele-
ments associated therewith without breaking any
of the physical connections between the respec-
tive elements or between the elements supported
by the wall portion IT and those elements dis-
posed in the apparatus compartment. * It is also
possible to remove the base 29 with the appara-
tus assembled thereon from the apparatus com-
partment 12 at the same time that the wall por-

tion 1T and its associated apparatus is removed

from the refrigerator cabinet without discon-
necting the conduits €1 and 62.

It will be apparent from the foregoing that I
have provided a mechanical refrigerator in which
a first heat absorbing element absorbs heat from
the air in the food storage compariment and s
second heat absorbing element congeals liquid
in a separate compartment without materially af-

- fecting the temperature of the air in the food

storage compartment. It is also apparent that
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the apparatus disposed in the apparatus compart-

ment and that disposed in the food storage com-

partment may be removed from or replaced in

the respective compartments without breaking
any of the physical connections necessary for the
operation of the apparatus.
. 'While I have shown my invention in but one
form, it will be obvious to those skilled in the
art that it is not so limited but is susceptible of
various changes and modifications without de-
prarting from the spirit thereof, and I desire,
therefore, that only such limitations shall be
placed thereupon as are imposed by the prior
artorasarespeciﬂcallysettorthintheap—
pended claims.

What I claim is:

1. In refrigeration apparatus, the combina-

tion of & refrigerator cabinet having an opening -

in -a. wall thereof,'a removable heat insulated

compartment disposed in said cabinet, a first
heat absorbing element for abstracting heat for
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- clositre member for said opening, an ice freezing

the preservation of food, a second heat absorb- -

ing element for abstracting heat from said ice
freezing compartment to congeal liquids therein
and a fan for circulating the air in said cabinet

over sald first heat absorbing element, said sec-
ond heat absorbing element heing supported by

sald ice freezing compartment, and said first heat

absorbing element, said ice freezing compartment:

‘e

43

and said fan being removable from and insertable

into the refrigerator cabinet as a unltary struc-
ture with said closuré member.

2. In refrigeration apparatus, the combination
of a refrigerator cabinet embodying a. food stor-

~age compartment and an ice freezing compart-

ment disposed within the food storage compart-

ment, a first heat absorbing element for -ab-
stracting heat from the tood storage compart

s
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ment, a second heat absorbing element for ab-
stracting heat from said ice freezing compart-
ment, & fan for circulating air over said first
heat absorbing element in the food storage com-
partment, sald food storage compartment having
an opening therein, a remocvable heat-insulated
closure for said opening, and a refrigerant con-
densing unit exterior of said food storage com-
partment and connected with said heat absorb-
ing elements by refrigerant conveying tubes ex-
tending through said opening, said heat ab-
sorbing elements and said fan being insertable
into and removable from said cabinet as a unit
through said cpening.

3. In refrigeration apparatus, the combination
of a refrigerator cabinet embodying a food stor-
age compartment an ice freezing compartment
and an apparatus compartment, a first heat ab-
sorbing element for abstracting heat from the
food storage compartment, a second heat absorb-

. ing element for abstracting heat from said ice
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freezing compartment, & fan for circulating air

over said heat absorbing element in the food
storage compartment, said food storage com-
partment having an opening therein and a heat
insulated closure for said opening, said heat ab-

sorbing elements, said ice freezing compartment

and said fan being insertsble into and removable
from said cabinet through said opening.

.4. In refrigeration apparatus, the combination
of a refrigerator cabinet embodying a food stor-
age compartment and an ice freezing compart-
ment disposed within the food storage compart-
ment, & first heat absorbing element for absorb-
ing heat from the food storage compartment, &
second heat absorbing element for absorbing
heat from the ice freezing compartmeént, said
food storage compartment heving sn opening
therein and a removable heet insulated closure
for closing said opening, said first heat absorb-

ing element end said ice freezing compartment.

being horizontally aligned with each other and

said heat absorbing elements being insertable into
and. removable from said cabmet through said
opening.

5. In refrigeration apparatus the combination
of a refrigerator cabinet embodying a food stor-
age compartment an ice freezing compariment
disposed within the food storage compartment, a
first heat absorbing element for absorbing heat

from the food storage compartment, a second

heat absorbing element for absorbing heat from

_the ice freezing compeartment, g fan for circulat-
ing air over the heat absorbing element in said

food storage compartment, said food storage
compartment having an opening therein and &
removable heat insulated closure member for
closing said opening, said first heat absorbing
element, said fan and said ice freezing compart-
ment being in alignment with one another and
said heat ‘sbsorbing elements belng insertable
into and removable' from saild cabinet through
said opening.

6. In refrigeration apparatus, the combination
of a refrigerator cabinet embodying a food stor-

age compartment and an ice freezing compart-

ment disposed within the food storage compart-
ment, & first heat absorbing element for absorb-
ing heat from the food storage compartment, a

second heat absorbing element for ahsorbing

3

heat from the ice freezing compartment, & fan for

circulating air over the heat abscerbing element
in said food storage compartment, said food stor-
age compartment having an opening therein and
a removable heat insulated closure member for
closing said opening, said first heat absorbing
element being supported by said heat-insulated
closure member, and being in horizontal align-
ment with said fan and said ice freezing com-

‘partment, and said heat absorbing elements being

insertable into and removable from said food
storage compartment through said opening.
7. In refrigeration apparatus, the combination

- of & refrigerator cabinet embodying a food stor-

age comparl;ment and an ice freezing compari-
ment disposed in said cabinet, a first heat absorb-
ing element for absorbing heat from the food
storage compartment, a second heat absorbing
element supported by said ice freezing compart-

-ment, for absorbing hest therefrom, a fan for

circulating air over the heat absorbing element
in the food storage compartment, said food stor-
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age compartment having an opening therein and -

a removable heat insulated plug for cicsing sald
opening, said fen, said first heat ahsorbing ele-

ment and said ice freezing compsarimeni being
supported by said plug and being insertable into
and removable from said cabinet as a unit
through said opening.

8. In refrigerating apparatus, the combination
of a cabinet structure having a plurality of in-
sulating walls for defining a space therebetween,
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one of said walls having an opening formed there-

in, an insulating closure for said opening, an
insulated structure deflning a low temperature
zone and disposed within said space, an evapora=

second evaporator dispesed in heat transfer re-
iatlon with the air in said space, and a refrig-
erant condensing unit exterlor of said space and
connected with said evaporators by refrigerant
conveying tubes extending through said opening,
said second evaporator being disposed intermedi-

ate the closure and the insulated structure and-

in alinement with the opening in the cabinet
wall, said insulated structure and first and sec-
ond-named evaporator being removable from
said cabinet structure through said opening
without disconnecting said tubes.

9. In refrigerating apparatus, the combinatien
of a cabinet structure having & plurality of insu-
lating walls for defining a space therebefween,
one of said walls having an opening formed there-
in, an insulating closure for said opening, an
evaporator for abstracting neat from seid space,
 structure defining o low temperature zone and
including & second evaporater, said first-men-
tioned evaporator and said low temperature
structure being carried by the closure and remov-
able from the cabinet therewith as g unit, a fan
for translating air within the space in heat trans-
fer relation with the first evaporator, a motor for

- driving the fan and carried by the closure on the

outer side thereof and means responsive to the
temperature of the air in the space for control-
ling the circulation of air by said fan, said tem~

- perature responsive means being removable from

the cabinet with said closm'e
: ROGER. w. HEASTINGS,
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tor disposed within said insulated sitructure, &
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