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The present invention relates.to refrigerators,f

" and more particularly to domestic refrigerators
of the type having a plurality of compartments of
which one is to be maintained at a temperature
level differing from that of another.

In the modern domestic refrigerator it is de-

sirable to provide a sharp-freezing chamber for .

storage of frozen foods, but the provision of such

a chamber has given rise to numerous problems,
both from the standpoint of construction and.

from the standpoint of efficient operation. In
one of several prior types of multiple-temperature

10

refrigerator box, for example, a sharp-freezing

chamber was established in the upper portion of
the main compartment of the box. This type of
~ construction has been found objectionable, not

the cubic footage which otherwise would be avail-
able in the main compartment for the storage of
ordinary foodstuff, but also because the mounting
of the sharp-freezing chamber in the upper por-
tion of main compartment impairs the operative
effectiveness of the box, there being three main
reasons for such impairment, namely: first, E:!
tendency for the main food storage area to

«freeze-up” due to the fact that the higher- '

density cold air flows downwardly and promotes
o, circulatory air flow tending to “draw down” the
temperature in that area to an undesirably loWw
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to provide a domestic i
_ sharp-freezing compartment, wherein -the said

| ~ ing a low-temperature
" only because in this location the sharp-freezing
chamber takes up an appreciable percentage of

ber 28, 1943, Serial No. 515,950
18 Claims. (CL 62—116) .

~cold air from the ‘sharp-freezing chamber and
- dehumidification of
 storage compartment.

the -air in the main food

More specifically, an object of the invention is
refrigerator including a

compartment takes none of the space normally
available for storage of ordinary foods in the main

food storage area, and wherein further the com-
partment may be maintained at a comparatively

low temperature without “freezing-up” the said

o

main food storage area and without appreciable

“frosting” of the compartment surfaces.

Another object of the invention is to pr.ovide a'

domestic multiple-temperature refrigerator hav-
sharp-freezing compart-

ment arranged in frost-minimizing location and

so disposed that a single door may serve as a

- common closure for the various compartments,
glso for convenient -

the arrangement providing ; r conven
location of the ice trays in non-obstructing reia-

tion to the main food storage compartment, and .
~ for access to the low-temperature compartment

30

level: second, the moisture in the said food stor-

age area (which shouid be maintained at a high
value for the best preservation of foodstufis)
condenses out upon the sharp freezer in the form
of frost. as the air circulates; and third, the sub-
stantial spillage of the cold air from the freezing
chamber every time the door thereof is opened.
" In another type of multiple-temperature re-
frigerator box construction, the sharp-freezing
chamber is located in the bottom of the main
compartment of the box. While this type of
construction tends to avoid “freezing-up” of the
main food storage area and reduces dehumidifi-

~ without interference with the main food storage
o5 : e A |

area.

~ The invention is further characterized by: the

- provision of a multiple-temperature refrigerator
of the type including ¢ |
freezing compartment for the storage of frozen

a low-temperature sharp-

food, wherein the sald compartment, located be-

low the main food storage area, is generally in

the form of a well having top access so.as to

" “prevent spillage of cold air from the compartment.
~ when opened. S | C
35 object

the invention will

-

appear to those skilled in the

' ~ art. from the following . detail description and

40

from the accompanying drawings, in which:

-
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Other objects- and characteristic- features of -

“Pigure 1 is'a perspective view illustrating 'af" |

refrigerator constructed

_ in accordance with the
jnvention, | |

~ Figure 2 jis"f'a. vertical Secﬁiénﬁi-view of 't_he re-
~ frigerator and - - | | I

cation of the air therein, it still has the disadvan-

tages of cold air spillage and of cuiting down the
space available for storage of ordinary foodstuff.

It is, therefore, a primary object of the present
~invention to provide a multiple-temperature Te~-
frigerator constructed so as to overcome the dis-
50
to this end the invention contemplates a novel =
box structure that conserves the space available -

advantages of the various prior types of box, and

45

Figure 3 is & sectional detail view illustrating
a modification with the scope of the invention.

. \With reference o the.drawings, the refrigerator

in the main compartment for the storage of ordi- .

nary foods, avoids “freezing-up” of said compart-

ment. and effectively prevents both spillage of

86

* cabinet _therein tllustrated and designated gen-
~ erally by the reference numeral |, contains a
main compartment 4 which occupies ‘the upper

and major portion 2 of the.cabinet, and a frozen

foods compartment 8 which occupies & position

below the compartment 4 and at the front of the
lower and minor portion 3 of the cabinet. The
compartment 4 is characterized by its relatively
large ‘clear area available for ‘storage of food-
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stufls, and is provided with shelves 6 in accord-
ance with the usual practice. The cabinet com-
prises gn inner metallic liner 7 and in the present
instance this liner embraces both of the com-
partments 4 and 8.

The frozen food compartment 8 is of the sharp-
freezing type and accordingly is to be main-
tained at relatively low temperature, preferably

In the vicinity of 0° Pahrenheit. For that pur-
pose, evaporator coils 10 of a primary refriger-

ating system, are conveniently associated with
the compartment 8, in the manner for example
illustrated in Figure 2, said system including the
usual motor-compressor unit {1 and condenser
12 which are suitably mounted in s, chamber 13
at the back of the lower portion 3 of the cabinet.

As indicated in Figure 2, a section 10a of the
- evaporator coil is associated with the lower por-
tion of the main compartment 4 thereby making
provision for a conveniently located ice cube
freezing area {6 at the bottom of the said main
compartment. Normally, the area 16 will be
maintained at temperatures higher than that
of the sharp-freezing compartment 8 but lower
than the temperature in the main food storage
area 3, or in other words, at temperatures rang-
Ing approximately between 10° and 15° Fahren-
heit, and preferably the area (8 is separated from
sald main food storage area by partition means,

such as a shelf {7 of glass or other sultable mate-

rial, said shelf being positioned so as to afford
space for accommodation of ice trays 18 of con-
ventional type.

The main storage area 5 is preferably main-
tained at temperatures approximating 40° Fahr-
enheit, and refrigeration of this area may be
eflected conveniently by cooling the walls de-
fining such area in the manner well known in
the art. For :hat purpose, evaporator tubings
i9 of a closed secondary refrigerating system,

may be bonded to the inner liner I, said sec-

ondary system comprising g condensing portion
20 in heat exchange relationship with an evap-
orator portion 21 of the primary refrigerating
system. |

In accordance with the present invention, the
sharp-freezing compartment 8, intended for the
storage of frozen food, is given the form of a trye
well, being enclosed at sides and bottom by in-
sulated walls 22 and having a top opening 23,
and this opening faces upwardly and toward the
front of the cabinet so that the door 24 which.
forms a closure for the compartment 4 may con-
stitute also an isolating closure for the compart-
ment 8. A suitable gasket strip 25 is provided on
the door 24 to afford an effective seal for the re-
frigerated space in the interior of the cabinet
when the door is closed, and by providing cor-
responding strips 25z and 25b for engagement
with the forward edges of the partition {7 and of
the bottom wall {5 of the compartment {6, the
door may function also to seal the individual
access openings of the several compartments or
refrigerated areas 5, 8 and (8. |

The forward location and arrangement of the
access opening 23 of the sharp-freezing com-
partment 8 also makes possible the arrangement
of the compartment {8 and of the ice trays (8
Immediately above the said opening while at the
same time maintaining a high degree of ac-
cessibility to the sharp-freezing compartment.
Furthermore, the aforedescribed device for iso-
lating the severg] compartments or refrigerated
areas from each other, aids in preventing forma-
tion of frost in the sharp-freezing compartment
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8 arising from the passage of moisture laden ail
by convection between the said compartments
and areas. Since, however, moisture is conducted
largely by convection currents (the warm mois-
ture-laden air moving upwardly). it will be ap-
parent that even in the absence of the said isolat-
ing means little or none of the molisure which
1s present and desirable in the food storage area
9, will find its way into the lower sharp-freezing
compartment 8. Moreover, the stratification of
the air in the sharp-freezing compartment 8,
together with the particular location of the open-
ing 23, effectively prevents the spillage of cold
alr, and the consequent inrush of warm moist
alr, which has proven a major source of the
ineffectiveness of prior multiple-temperature
refrigerators.

Due also to the stratification of the air re-
ferred to above, and to the peculiar location of the
sharp-freezing compartment 8 in relation to the
other refrigerated areas of the refrigerator, it is
possible to utilize relatively low temperatures
within the said compartment without danger of
appreciably lowering the temperature of the main
food storage area.

Whereas the aforedescribed construction is de-
sirabie, it will be understood that because of the
relative location of the main storage compart-
ment 5 and the sharp-freezer compartment 8,
and of the top access provided for the latter com-
partment, the shelf {1 and the forward part of
the bottom wall {5 may be eliminated while still
retaining many of the above recited advantages.
Such an arrangement whetein the compartments
9 and 8 are in open communication is shown in
Figure 3, and as set forth above, stratification of
the air in the low temperature compartment
effectively prevents the setting up of convection
currents between the compartments and, there-
fore, the “freezing-up” and dehumidification of
the main food storage area.

It is to be understood that whereas a closed
secondary system has been shown and described
herein as a preferred means for cooling the main
food storage area 5, a second primary system
of a type well known in the art may be employed
for that purpose. It is to be understood also that
the specific structural arrangements herein set
forth may be modified within the scope of the
claims without departing from the spirit of the
invention.

I elaim:

1. In a refrigerator of the character described,
a cabinet having a main refrigerated compart-
ment, a sharp-freezing compartment located be-
low the main compartment, said sharp-freezing
compartment being enclosed at the sides and
bottom and having an access opening in the upper
portion thereof, a door constituting a common
closure for said compartments, and means COOP-

- erative with the door when the latter is closed for

6o

70
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individually sealing said compartments.

2. In a refrigerator of the character described.
a cabinet having a magin refrigerated compart-
ment, a sharp-freezing compartment located be-
low the main compartment, said sharp-freezing
compartment being enclosed at the sides and
bottom and having an access opening in the upper
portion thereof, g door constituting a common
closure for said compariments, and gasket strips
carried by the door and engageable with the ex-
posed marginal edges of said compartments for
sealing the latter. |

3. In a refrigerator of the character described,
a main refrigerated compartment, a sharp-freez-
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ine compartment located below the main com-

partment; said sharp-freezing compartment be-

ing enclosed at the sides and bottom and having

an access opening in the upper portion thereof, a
primary refrigerating system eva
coils in 'heat-abso_rbing-'1*elation with the sharp-

having evaporator .

' 2,430,456
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ing an access opening in the upper portion there-

~of, a refrigerating system having coils associ-

ated with said sharp-ireezing compartment for

‘cooling the latter, said coils being also in heat-ab-

sorbing relation with the lower portion of sald

~ main compartment to afford therein an ice-ireez-

freezing compartment, and a secondary system

having evaporator coils in :
tion with said main compartment. |
4. In a refrigerator of the character described,

a main refrigerated compartment, a sharp-freez-

heat-absorbing rela-

ing compartment located below the main com- -

partment, said sharp-freezing compartment be-
ing enclosed at the sides and bottom and having
an access opening in the upper portion thereoi, a

primary refrigerating system having evaporator

coils in heat-absorbing relation with said sharp-
freezing compartment and with the lower portion

of said main compartment, and a secondary sys-

tem having evaporator coils in heat-absorbing re-
lation with said main compartment. |

5. In a refrigerator of the character described, -

a main refrigervated compartment and a sharp-

freezing compartment located below the main
compartment
being enclosed at the sides and bottom and hav-
ing an access opening in the upper portion there-

compartment, said sharp-freezing

of, means for refrigerating said compartments
including a refrigerating system having an
evaporator means in heat-absorbing relation with

said sharp-freezing compartment ‘and with the
said main compartment, means

lower portion of
forming a separate compartment In said lower
portion of the main compartment, & door COn-
stituting a common closure for all of said com-
partments, and means operative when the door
is closed for isolating said compartments from
each other. | - |

6 In a refrigerator of the character described,

o cabinet having therein & Imain compartment

forming a food storage area, & sharp-freezing
compartment arranged below said main com-
‘partment, said sharp-freezing compartment be-
ing enclosed at the sides and bottom and having
an access opening in the upper portion thereof, a
primary refricerating system having coils asso-
ciated with said sharp-freezing compartment for
cooling the same, a part of the said coils of the
primary system being in heat-absorbing relation
with the lower portion of said main compartment
to provide an ice-freezing area, and a secondary
system having coils
main food storage ared. |

7 In g refrigerator of the character described,
s cabinet having therein a main compartment
forming a food storage area, a sharp-freezing
compartment arranged below said main compart-

ment. said sharp-freezing compartment being en- |

arranged for cooling the said
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jce-freezing area from the
age area, a

ing area, partition means for segregating said

ice-freezing area from the said main food stor-

~ gge area, a door on said cabinet constituting a
10

common closure for said compartments, and

' means operative when the door is closed for

isolating the said ice-forming area from the main |

food storage area. -

9. In a refrigerator of the character described,
a cabinet having therein a main compartment
forming a food storage area, 2 sharp-freezing
compartment arranged below said main com-
partment enclosed at sides and bottom and hav-
ing an access opening in the upper portlon there-

‘of, a refrigerating system having coils assocl-
gted with said sharp-freezing compartment for

cooline the latter, said coils being also in heat-

absorbing relation with the lower portion of said

main compartment to afford therein an ice-ireez-
ing area, partition means for segregating said

_ said main food stor-
door on said cabinet constituting

o common closure for said compartments, and
asket means carried by the door and engage-

able with the exposed marginal edge of ‘said

~ partition for isolating the ice-forming area from

40

having an access 0ODE

the said food storage area.. |
10. In a refrigerator of the character de-
ccribed, a cabinet having therein a main com-

partment forming a food storage area, a sharp-

freezing compartment arranged below said main

compartment enclosed at sides and bottom and

ning in the upper portion
thereof, a refrigerating system having coils as~
sociated with said sharp-freezing compartment
for ‘cooling the latter, said coils being also In

" heat-absorbing relation with the lJower portion

650

closed at the sides and bottom and having an

access opening in the uppber portion thereof, &
primary refrigerating system having coils asso-
ciated with said sharp-freezing compartment for
cooling the same, a part of the said coils of the
primary system being in heat-absorbing relation
with the lower portion of said main compartment
to provide an ice-freezing area, a secondary Sys-
tem having coils arranged for cooling the said
main food storage area, and a door mounted on
the cabinet and constituting & common closure
" for said compartments. | T

g TIn a refrigerator of ihe character described,
q cabinet having therein a main compartment
forming a food siorage area, a sharp-freezing
compartment arranged below said main CcOm-
partment enclosed at sides and bottom and hav-

60
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- compartment from each other.

of said main compartment to afford therein an

 jce-freezing ares, partition means separating the
45

ice-forming area from the said food storage area
of said main compartment, partition means for

“separating the said ice-forming area from the

sharp-freezing campartment, a door on said cab-
inet constituting a common closure for said com-

partments, and means on sald door cooperative
with the exposed edges of sald partitions for

isolating the said areas and the sharp-freezing

11, In a refrigerator of the character de-

“scribed, a cabinet having therein a main com-
.partment forming a food storage area, an inner

metallic liner in said cabinet forming the walls
of said compartment, a sharp-freezing com-
partment located below said main compartment,
said sharp-freezing compartment being enclosed
at the sides and bottom and having an access
opening in the upper portion thereof, a primary
refrigerating system having evaporator coils as-
sociated with said sharp-freezing compartment
for cooling the latter, said coils being in heat-
absorbing relation also with the lower portion of
said main compartment to form within the latter

_ an ice-freezing area, and a secondary refriger-

70
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with
| evaporator -
the said inner liner for refriger-

sting system In heat exchange relation
the primary system and inciuding
coils bonded to

ating said food storage arca.

12. In a refrigerator of the character de
geribed, a cabinet having therein a main com-
partment forming a food storage area, an inner
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metallic liner in said cabinet forming the walls
of said compartment, g sharp-freezing compart-
ment located below said main compartment, said
sharp-freezing compartment being enclosed at
the sides and bottom thereof and having an ac-
cess opening in the upper portion thereof, a pri-
mary refrigerating system having evaporator
colls associated with said sharp-freezing com-
rartment for cooling the latter, said coils being
in heat-absorbing relation also with the lower
bortion of said main compartment to form with-
-In the latter an Ice-freezing area, g secondary
refrigerating system in heat exchange relation
with the brimary system and including evapo-
rator coils bonded to the said inner
refrigerating said food storage

‘means separating the ice-forming
sald food storage ares

area, partition
area from the
of said main compart-

liner for

2,430,456
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ment, and a door on said cabinet constituting -

& common
‘ments.
13. In a refrigerator of the character de-

closure for said areas and compart-

20

scribed, a cabinet having an upper compartment

with marginal edges defining a forward aCCess
opening, a lower compartment having its sides
and bottom enclosed and having an access open-
“Ing in the upper portion thereof facing forwardly
and upwardly, and a door having a main sur-
- face portion disposed in g substantially vertical
~ Plane to seal the access opening of said upper
compartment and having a lower surface portion
angularly disposed with respect to said main
portion to seal the access opening of said lower
compartment,

14. In g refrigerator, a cabinet having a first
refrigerated compartment, g
compariment enclosed at sides and bottom and
] In the upper part
thereof, a third compartment disposed between
sald first and second compartments, heat ex-
change apparatus including means for refrigerat-
ing the said second compartment to g tempera-
ture materially lower than the norma] refriger-
ated temperature of the first and third compart-
ments, and for refrigerating said third compart-
ment to a temperature materially lower than the
normal refrigerated temperature of the first com-
partment, and a door constituting a common
closure for said compartments.

- 15, In a refrigerator, g cabinet having a first
refrigerated compartment, a second and lower
compartment enclosed at sides and bottom and
having an access opening in

thereof, heat eéxXchange apparatus including

means for refrigerating the said second com-
partment to g temperature materially lower than

20
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o0

the upper part

8

the normal refrigerated temperature of the
compartment, a door constituting a common
closure for said compartments, and means co-.
operative with said door when the latter is closed
for isolating the compartments from each other.

16. In a refrigerator of the character described,
a sharp-freezing compartment, a freezing com-
partment adjacent said sharp freezing compart-
ment, a relatively high temperature main com-
partment located above the sharp-freezing and
freezing compartments, said sharp-freezing com-

first

- partment being enclosed at the sides and bottom

and having an access opening in the upper por-
tion thereof, gnd refrigerating apparatus includ-

Ing evaporator elements respectively in hegt-
absorbing '

ture.

17. In a refrigerator of the character desecribeq,
a moist-cold compartment, a freezing compart-
ment, a sharp-freezing compariment located be-
low the moist-cold compartment, said sharp-
freezing and the Ireezing compartments being
enclosed at the sides and bottom and having an
aCCESS opening in the upper portion thereof, and
refrigerating apparatus including evaporator ele-

maintain the compartments at their respective
refrigerating temperatures. -

18. In a refrigerator of the character described,
a wall structure defining upper, lower and inter-
mediate compartments, said lower compartment
being enclosed at the sides and bottom and hav-
Ing an access opening in the upper portion
thereof, and refrigerating apparatus including
heat-absorbing units carried respectively by the
upper, lower intermedigte compartment-defining
walls and operative differentially to

temperature and said upper compartment to g
relatively elevated non-freezing temperature.

DONALD E. DAILEY.
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