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type in which the food chamber or chambers and
the refrigerating element are both located within
g8 heat insulated casing, the temperature within
8 the food chamber or chambers being lowered by
air or other gaseous refrigerating medium that
is hermetically sealed within the casing and is

circulated about the walls of the food chamber -

or chambers and about the refrigerating element.

10  The primary object of the present invention is

to provide a refrigerator of the above kind which

may be built at a very low cost, and which will
function efficiently and economically.

In carrying out the present invention, the cas-

18 ing is provided with one or more food receiving

or like chambers and has its walls insulated and

its interior hermetically sealed from the outer

air, the food receiving or like chamber or cham-

bers being accessible from the outside but her-

20 metically sealed from the interior of the casing.

The refrigerating element is also located in the

interior of the heat insulated and hermetically

sealed casing, and is sealed from the food re- -

ceiving or like chamber or chambers. The casing
28 contains air or other gaseous medium which is
employed to absorb heat from the walls of the
food receiving or like chamber or chambers and
deliver it to the refrigerating element, said air or
other gaseous refrigerating medium being caused
30 to circulate about the refrigerating element and

the walls of the food receiving or like chamber -

or chambers with no communication with the ex-
ternal atmosphere so as to continuously perform

its heat conveying function without change. Said -

35 air or other gaseous refrigerating medium is dry
and remains in that hygroscopic condition so
that no heat insulating frost can - accumulate
upon the refrigerating element and cause a re-
duction in the efficiency of operation.

40 While the present refrigerator may be used for

various refrigerating purposes, I have illustrated

the invention embodied in a domestic or house-

hold refrigerator designed for preservation of

food and the production of ice cubes.

Other important objects and features of the
invention will become apparent from the follow-
ing description when considered in connection
with the accompanying drawings, in which:

50 Figure 1 is a fragmentary vertical sectional
view of a refrigerator embodying the present in-
vention, the plane of section being indicated by
the line 1—1 of Figure 2. :

Figure 2 is a vertical sectional view on line

55 2—2 of Pigure 1,

45
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This invention relates to a refi'lgerator of the .

Figure 3 is an enlarged sectional detail view on
line 3—3 of Figure 2; and

Figure 4 is an enlarged fragmentary horizontal
section on line 4—4 of Figure 2.

In the illustrated embodiment of the present 5
invention, the casing consists of a suitable sheet
metal shell § having its walls covered with a
suitable heat insulating material 6 and mounted
within a suitable cabinet 7, In this embodiment,
the casing 5 has an opening in an upper corner 10
portion of its front wall, and the portion of such
front wall immediately surrounding said opening
is pressed or offset inwardly as at 8. Arranged
in the shell 5 of the casing is an ice cube com-
partment including a perforated outer sheet 15
metal shell 8 having perforations 8¢, and an
inner rubber or like lining I8 in the form of a
flexible sack which may be turned inside out and
withdrawn from the shell 9 through the open
front end of the latter and the adjacent opening 20
in the front wall of casing shell 5. To facilitate
this withdrawal of lining (0, it may be provided
at a suitable point with an interior handle #{.
The open end of shell 9 and lining 10 are suitably
secured as at 12 to the inwardly pressed or offset 28
front wall portion 8 of casing shell 5, so that
the interior of the ice cube compartment is
hermetically sealed from the interior of casing
shell 5, although .the interior of said ice cube
compartment is accessible from the outside 30
through the open front of said ice cube compart-
ment and the registered opening in the front
wall of casing shell 5. A refrigerating coil or
equivalent refrigerating element 13 surrounds the
shell 9 of the ice cube compartment substantially 38
from end to end of the latter, and this coil cr re-
frigerating element may be supplied with the
necessary refrigerant from a suitable source by
means of pipes 14 sealed in openings of the cas-
ing shell § through which they pass.

The front wall of casing shell 5 is provided
with another relatively large opening of angular
form in elevation that extends beneath and up-
wardly at the inner side of the ice cube compart-
ment, and an open front-food chamber of similar 48
form and location is arranged within the casing
shell 5 with the front edges of its top, bottom

and side walls connected with the front wall of

casing shell 5 at the edges of the last-named
opening in said casing shell 5, as indicated at 16, 50
whereby said food chamber 15 is hermetically
sealed from the interior of the casing shell 5. At
the same time, the interior of food chamber (5 is
accessible from the outside through the open
front of the latter and the opening in the front &5
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wall of casing § with which the open front of
food chamber I8 is registered. It will be noted
that the ice cube chamber and the food chamber
are arranged with their top, bottom, side and
rear walls in spaced relation to the correspond-
ing adjacent walls of the casing shell § so that
alr or other gaseous refrigerating medium within
the shell § may freely circulate about said walls
of the ice cube chamber and food chamber to
convey heat therefrom to the refrigerating ele-
ment or coil I3 which closely surrounds the ice
cube chamber and is also completely spaced from
the adjacent walls of the casing shell §. It will
of course he understood that dry air or other
gaseous refrigerating medium is placed in the
casing shell 8, and such air or gaseous refrigerat-
ing medium will rise as it absorbs heat from the
walls of food chamber 18, flowing to the refrig-
erating coll 13 to have the heat extracted there-
from, and then passing downwardly as indicated
by the arrows in Figure 1, to continuously per-
form this heat absorbing and conveying function.
The air or gaseous refrigerating medium will al-
ways remain in its dry condition so that no
heat insulating frost can accumulate upon the
refrigerating coil or element 13 'and cause a
reduction in the efficiency of operation. 'This is
particularly true as the refrigerating element or
coll 13 is hermetically sealed in the casing shell §
and from the interior of the ice cube compart-
ment, the interior of the food compartment, and
the outside atmosphere, and cannot therefore re-
ceive moisture from the said chambers or outside
atmosphere.

‘While the flexible sack-like lining 10 of the
ice cube chamber may become frosted on the in-
side, it may be readily withdrawn and turned in-
side out for de-frosting the same in any suitable
way, such as by pouring warm water thereon.
The perforated shell 8 of the ice cube chamber
permits passage of the air or gaseous refrigerat-
ing medium into and out of said shell and in in-
timate contact with the outer surface of the
lining 10, the lining (0 hermetically sealing the
interior of the ice cube chamber from the in-
terior of casing shell 8.

The cabinet T has a suitable front opening 17
through which access may be had to the interior.
of the ice cube and food chambers, which open-
ing 17T may be closed by a suitable door 18. In

~order to exclude the moist air of food chamber

55

- 15 from the interior of the ice cube chamber when

the door 18 of the refrigerator is closed, a suitable
gasket 19 may be provided in surrounding rela-
tion to the opening in the front wall of casing
shell § with which the ice cube chamber is reg-
istered, said gasket being arranged to abut the

" inner face of door {8 when the latter is closed.
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Defrosting should be sufficiently frequent that a
heavy coating of ice may not form on lining 10,
and prevent the latter from being manipulated.

Suction means is provided for maintaining a
slight vacuum within the casing shell § so as to
draw the flexible and preferably elastic lining 10
of the ice cube chamber into intimaterelation with
the inner surfaces of the walls of the outer sheet
metal shell 9 of said ice cube chamber. As shown,
this suction means may consist of a bellows 20
suitably placed in communication with the in-
terior of casing shell 8, as at 21, and normally
yieldingly expanded by means of an internal
spring 22. This suction means also has the ad-
ditional function of admitting additional air or
gaseous refrigerating medium into the casing
shell § when a slight vacuum is created within

2,107,800

the latter by lowering of the temperature of the
air or other gaseous refrigerating medium in said
casing shell § when the refrigerator is in opera-
tion. Such slight vacuum will cause automatic
collapse or partial collapse of bellows 20 by
withdrawal of the alr or gaseous medium from
the latter, thereby preventing any possibility of
;l;eg walls of shell 8 and chamber 1§ from buck-

In order to minimize condensation of moisture
on -the inner surface of the food compartment
1% and to more uniformly cool or refrigerate the

- said food in compartment ‘18, positive means is

provided for circulating the air in and along the
walls of said food chamber or compartment 8.
As shown, this air circulating means may con-
sist of a fan 23 located at one side of and near
the bottom of the food chamber (8 within the lat-
ter, and encased by a ring-shaped flange 24
pressed laterally from and in surrounding rela-
tion to an opening in the lower portion of a
vertical plate 28 arranged parallel with and in
slightly spaced relation to the adjacent side wall
of the food chamber (8, with its upper edge spaced
from the top wall of chamber 1§ as at 26. The
fan 23 thus discharges the air laterally across the
bottom of food chamber 18 so that it may rise and
then return across the top of the chamber 15 to
the space at 26 and then back to the fan between
the plate 25 and the adjacent side wall of cham-
ber I8 as indicated by the arrows in Figure 1.
The fan 23 may be suitably driven, as by means
of a small electric motor 27 located outside the
cabinet 7 and having a power shaft projecting
through the adjacent wall of cabinet 1, casing
shell § and food chamber 5. The food chamber
18 preferably consists of a shell of sheet metal
which is a good heat conductor.

It will be understood that the circulation of
the air or gaseous refrigerating medium about
the ice cube and food chambers is effected on the
well known thermo-syphon principle, although
positive circulation of such air or gaseous re-
frigerating medium may be resorted to. Also,
while a single food chamber has been illustrated,
it will be obvious that the construction may be
readily modified to include more than one food
chamber. Other details lustrated and described
are subject to various modifications without de-
parting from the spirit and scope of the inven-
tion as claimed. i

40

45

It is believed that the advahtages and opera- '

" tion of the invention wili be readily understood

and appreclated from the foregoing description
by those skilled in the art. It will be particular-
1y noted that the invention provides a simple,
compact and efficlent construction capable of
economical manufacture and use, :

What I claim as new is:

1. A refrigerator comprising a hermetically
closed casing containing a refrigerating chamber
and a food or like chamber and affording a re-
frigerating space in surrounding relation to said
chambers, sald chambers being accessible from
the exterior but hermetically closed from the
refrigerating space, means to close said chambers
from the exterior and to seal said chambers from
each other, a refrigerating element hermetically
sealed within sald refrigerating space adjacent
sald refrigerating chamber, and a gaseous re-
frigerating medium sealed within the refrigerat-
ing space for circulating in thermal contact with
the wall of said food or like chamber and the sur-
face of said refrigerating element, said food or
like chamber having an inwardly offset upper
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portion affording an enlargement of said refrig-
erating space within which the refrigerating ele-
ment and the refrigerating chamber are arranged.

2. A refrigerator comprising a hermetically
closed casing containing a refrigerating cham-
ber and a food chamber and affording a refrig-
erating space in surrounding relation to said
chambers, said chambers being accessible from
the exterior but hermetically closed from the
refrigerating space, means to close said cham-
bers from the exterior and to seal them from
each other, a refrigerating element hermetically
sealed within said refrigerating space adjacent
said refrigerating chamber, and a gaseous refrig-
erating medium sealed within the refrigerating
space for circulating in thermal contact with the
wall of said food chamber and the surface of
said refrigerating element, said refrigerating
chamber comprising a rigid outer perforate shell
and an imperforate inner sack-like flexible lin-
ing for said shell formed of rubber or the like
and adapted to be withdrawn from the latter and
turned wrong side out to facilitate de-frosting
thereof.

3. A refrigerator comprising a hermetically
closed casing containing a refrigerating cham-
ber and a food chamber and affording a refrig-
erating space in surrounding relation to said
chambers, said chambers being accessible from
the exterior but hermetically closed from the re-
frigerating space, a refrigerating element her-
metically sealed within said refrigerating space
adjacent said refrigerating chamber, a gaseous
refrigerating medium sealed within the refriger-
ating space for circulating in thermal contact
with the walls of said chambers and the surface
of said refrigerating element, said refrigerating
chamber comprising a rigid outer perforate shell
and an imperforate inner sack-like flexible lin-
ing for said shell formed of rubber or the like
and adapted to be withdrawn from the latter and
turned wrong side out to facilitate de-frosting
thereof, and suction means- for automatically
producing a slight partial vacuum in the refrig-
erating space to draw and hold the lining in
intimate relation to said outer shell and to auto-
matically relieve a greater partial vacuum within
said refrigerating space produced by withdrawal
of said lining from its outer shell or by the low-
ering of temperature within said refrigerating
space, whereby buckling of the walls of said food
or like chamber is prevented.

4. A refrigerator comprising a hermetically
closed casing containing a refrigerating cham-
ber and a food chamber and affording a refrig-
erating space in surrounding relation to said
chambers, said chambers being accessible from
the exterior but hermetically closed from the re-
frigerating space, a refrigerating element her-
metically sealed within said refrigerating space
adjacent said refrigerating chamber, a gaseous
refrigerating medium sealed within the refriger-
ating space for circulating in thermal contact
with the wall of said food chamber and the sur-
face of said refrigerating element, said refrig-
erating chamber comprising a rigid outer perfo-
rate shell and an imperforate inner sack-like
flexible lining for said shell formed of rubber
or the like and adapted to be withdrawn from
the latter and turned wrong side out to facili-
tate de-frosting thereof, and suction means for
automatically producing a slight partial vacuum
in the refrigerating space to draw and hold the
lining in intimate relation to said outer shell

and to sutomatically relieve a greater partial’

3

vacuum within said refrigerating space produced
by withdrawal of said lining from its outer shell
or by the lowering of temperature within said
refrigerating space, whereby buckling of the walls
of said food chamber is prevented, said suction
means comprising a spring expanded bellows
having no communication with the outside at-
mosphere and communicating with said refrig-
erating space.

5. A refrigerator comprising a hermetically
closed heat insulated casing containing ice cube
and food chambers, said ice cube and food cham-
bers being accessible from the exterior but her-
metically closed from the interior of said casing,
the casing providing a refrigerating space in sur-
rounding relation to said chambers and between
the latter, a refrigerating element surrounding
said ice cube chamber, a gaseous refrigerating
medium sealed within the refrigerating space to
circulate in thermal contact with the walls of
said chambers and the surface of said refriger-
ating element, said food chamber having an in-
wardly offset upper portion affording an enlarge-
ment of said refrigerating space within which
the ice cube chamber and refrigerating element
are arranged, and a motor operated fan in said

“food chamber for circulating the air in the lat-

ter.

6. A refrigerator comprising a hermetically
closed heat insulated casing containing ice cube
and food chambers, said ice cube and food cham-
bers being accessible from the exterior but her-

‘metically closed from the interior of said casing,

the casing providing a refrigerating space in
surrounding relation to said chambers and be-
tween the latter, a refrigerating element sur-
rounding said ice cube chamber, and a gaseous
refrigerating medium sealed within the refriger-
ating space to circulate in thermal contact with
the walls of said chambers and the surface of
said refrigerating element, said food chamber
having an inwardly offset upper portion affording
an enlargement of said refrigerating space with-
in which the ice cube chamber and refrigerating
element are arranged, said ice cube chamber
comprising an outer perforated shell and an im-
perforate flexible sack-like lining formed of rub-
ber or the like and adapted to be withdrawn
from the shell and turned wrong side out ‘to
facilitate defrosting thereof.

7. A refrigerator comprising a hermetically
closed heat insulated casing containing ice cube
and food chambers, said ice cube and food cham-
bers being accessible from the exterior but her-
metically closed from the interior of said casing,
the casing providing a refrigerating space in sur-
rounding relation to said chambers and between
the latter, a refrigerating element surrounding
sald ice cube chamber, a gaseous refrigerating
medium sealed within the refrigerating space to
circulate in thermal contact with the walls of
said chambers and the surface of said refriger-
ating element, said food chamber having an in-
wardly offset upper portion affording an enlarge-
ment of said refrigerating space within which the
ice cube chamber and refrigerating element are
arranged, said ice cube chamber comprising an
outer perforated shell and an imperforate flex-
ible sack-like lining formed of rubber or the like
and adapted to be withdrawn from the shell and
turned wrong side out to facilitate defrosting
thereof, and means to seal the ice cube chamber
from the food chamber,
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