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- This invention relates to refrigerators of the
mechanically operated type, whether continuous
or intermittent, and to the procass of refrigera-
tion in which heat removal is effected by means
_5 of the evaporatisn of a liguid refrigerant. It has,
as . an object, the prevention of the tranbference
of food odors and flavors from one food to an-
other, and from various foods to the ice cubes
and flavored ices which may be frozen, by con-
17 ventional means, within the food compartments
of such refrigerators. Another object of the in-
vention is to provide means for retarding the
rapid moisture-loss which occurs disadvanta-
geously to foods stored in all known existing types
1% of mechanically operated refrigerators. A fur-

ther object of the invention is t> provide a plu-

rality of compartments within such refrigerators,
which compartments may be adjustably main-
tained at different temperatures, whereby, if de-

&0 gired, the air in one of said compartments may
be held at a temperature permitting of rapid
~freezing of ice cubes by the evaporator and quick
chilling of bottled liquids, as for example 35° F

) while in another of said compartments the air
25 may be maintained at a higher temperature, such
as one merely sufficient to prevent food dete-
rioration, for example, 45° F. as against, for ex-
ample, an actual air temperature of 40° P.
throughout a single food compartment. A still

52 further object of the invention is to provide
means for accomplishing the foregoing results

which shall e capable of easy and inexpensive

installation in existing refrigerators, and which
shall be economical in operation.

5 In a simple form of the practice. of this in-
vention the refrigerator is divided into two com-
partments by means of a horizontal partition or
shelf made of metal possessing high thermal con-
ductivity, and so constructed as to prevent the

40 flow of air from one compartment fto another
when the refrigerator door is closed. Reférring
to the drawing in which like reference letters in-
dicate corresponding parts: .

Figure 1 represents a cross-sectional front view

45 of a conventional electrically operated refrigera-
tor in which my novel partltlon has been in-
stalled;

Figure 2 represents a partial cross-sectlonal .

. side view of the same refrigerator, on. 11nes 2-—2
50 cf Fig. 1;
Figure 3 represents a plan view of the metal
shelf,
_ Referring more particularly to the drawing,
10 indicates the casing of a mechanical refrig-
'E5 erator in which is enclosed a conventional evapo-
rator 11 in a refrigérator compartment. The
evaporator may be of any desired type and is

- usually constructed to contain ice freezing trays.

12 within its walls. In the form of the inven-
60 tion shown, the refrigerating compartment is

(Cl. 62—89)

d1v1ded into two smaller compartments 13 and 14,
the upper one 13 containing the evaporator 11,
by means of a shelf 14’, which is preferably made
of metal possessing high thermo-conductivity as,
for example, tinned copper, sheet aluminum or
rustless iron. This shelf is constructed. to effec-
tively seal the upper compartment 13 from the
lower compartment 14 and for this purpose is
positioned upon compressible gaskets 15 which
support the shelf at the back and. smes of the
refrigerator.

The gaskets 15 have preferably a right angled
trisngular cross section and rest upon shelves

or ledges 16 secured to the back and side walls of .

the refrigerator compartment. The front edge
of the shelf is provided with a compressible rub-
ber gasket 17 of sufficient thickness to form an
air seal, by compression, between the shelf 14’ and
the door of the refrigerator 18 when the.door is
in closed position.

Also gaskets 15 are p*‘ov1ded between the door

and the front wall of the refrigerator to pre-

vent passage of air between the upper and lower
compartments 13 and 14 respectively through
the opening usually found in conventional re-
frigerators. These gaskets 15’ are positioned in

the plane of the gasket 15 and may convemently )

be continuations thereof.

The shelf is further provided w1th a central
flue 19 formed by upstanding walls 20, which
preferably slope inwardly and terminate adja-
cent the bottom of the evaporator 11. The up-
per edge of the walls 20 is provided with a com-

_pressible rubber gasket 21 which bears against

the bottom of the evaporator. The shelf is so
constructed that when positioned in the refrig-
erator the gaskets 15 between the shelf 14’ and
the refrigerator walls, and the gaskets 21 between
the shelf and the evaporator 11, are compressed
to form an effective seal between the compart-
ments 13 and 14.

The walls 20 of the flue 19 are constructed to
position the gasket 21 somewhat inwardly of
the edges-of the bottom portion of the evaporator
and the upper portxon of the shelf 14’ is provided
with a flange 22 surrounding the flue 19 to form
a catch basin for water flowing down the sides
of the evaporator when the refrigerator is de-
frosted. As shown in Figures 1 and 3, the shelf
is so formed that the bottom of this “catch basin
slopes downwardly and to the rear.. At the low-
ermost point of this catch basin an 8-shaped
tube 23 is provided which extends through the
shelf 14’ and empties into a water receptacle 24
positioned in the lower compartment 14. -The
s-shape of the tube forms a water trap which
prevents a passage of air between the two com-
partments 13 and 14 but which allows water to
flow from the catch basin into the receptacle 24.

Within the flue 19 are placed a series of J-
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shaped dampers 25 which extend forwardly and
rearwardly of the refrigerator and are mounted
to rotate about their lower edges in bearings 26
carried by the front and rear walls 20 of the
flue 19. The dampers 25 aré eonnected together
for simultaneous movement by means of a rod

‘97 pivotally connected to their upper edges. The

dampers may be set in any desired position be-
tween complete closure and a position in which
the top of one damper is slightly overlapping with
relation to the bottom of the next and are shown

in open position in Figure 1. They may be con-.
veniently operated by a handle 27° extending

from one of the dampers into the lower com-
partment 14, ’

As shown in Figuve 2, the bottom edges of .

the damper vanes 25 slope rearwardly and termi-
nate above a trough 28 carried by the shelf 14’
The trough 28 slopes downwardly toward the
receptacle 24 and empties therein. It will be

seen that water dripping from the bottom of the

evaporator 11 during defrosting will be collected
by the damper vanes 25, irrespective of their posi-
tion, will be delivered to the trough 28, and there-
by into the receptacle 24. :

From the foregoing structure it will be seen
that shelf 14’, when the refrigerator door is
closed, forms an air-tight seal between the up-
per compartment 13 of which it is the floor, and
the lower compartment 14 of which it is the
ceiling; and that the upper compartment is
chilled by the side walls of evaporator 11, while
the lower compartment is chilled by the bottom
of evaporator 11 and by conduction through shelf
14’. It will further be seen that the natural air
flow from the lower compartment to the bottom
of evaporator 11 may be increased or decreased
according to adjustment of dempers 25. By rea-

son of said adjustment, it is possible to vary the’

relative temperatures of the two compartments
by opening said dampers to their full limits, the
temperature of the two compartments being
maintained more closely together thereby, while
by closing said dampers, the temperature of the
lower compartment rises, while that of the upper
compartment falls, It will also be seen that
while the catch basin formed by the flanges 22
receives and discharges the defrosting drippings
from the sides and top of evaporator 11 by means
of the tube 23 and the dampers 25, by reason of
their contour, will receive the drippings from the
bottom of evaporator 11, all of which drippings
are deposited by gravity in receptacle 24.

In loading my novel refrigerator, as shown in
Figure 1, I place the water which is to be formed
into ice cubes in the trays 12, located within the
walls of evaporator 11 and in compartment 13,

I place such foods as butter, milk, hard-boiled

eggs, etc., which are inodorous themselves, but
have the characteristic of rapidly absorbing odors
from other foods. In this compartment I also
place bottled liquids and other inodorous foods
and packages which are desired to be quickly
chilled. In compartment 14, below shelf, I place
odoriferous foods, as onions, cucumbers, melons,

. cheese, fruits, salads, meats and left-over dishes.

I has been observed that the transference of

food edors within a refrigerator is accomplished

by the subtraction of moisture from foods
through the process of refrigeration, said mois-
ture serving as a carrier for the various odorif-
erous substances through the period of its sus-
pension in the air of the food compartment, but
that said transference ceases when said moisture
is condensed and frozen upon the evaporator. It
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has likewise been observed that one odoriferous
food does not noticeably transfer its flavor to
another odoriferous food, but that the objec-
tionable transfer occurs between odoriferous
foods and those which are non-odoriferous as
above explained. By loading my refrigerator as
above described, the odoriferous moisture formed
in the bottom compartment is carried through
flue 19 to the bottom of evaporator 11, said bot-
tom being the coldest part thereof, upon which
it is almost instantly condensed and congealed
in the form of ice. By reason of the air-tight
seal formed by shelf 14’, transference of odors
and fiavors from the lower compartment to the
upper is completely and effectively prevented.

When my improved refrigerator is loaded as
above described, it materially reduces the evap-
oration rate of moisture in vegetables, fruits, and
other foods, retarding the moisture-loss which
such foods would suffer if stored in the conven-
tional single compartment refrigerator. The
reasons for this will be evident upon considera-
tion of the following facts: In the conventional
single compartment refrigerator, the moisture of
the air of the entire compartment is continually
being subtracted and deposited in the form of
ice upon the evaporator and the returning stream
of cold air proceeding from the evaporator as
it becomes warmer when in contact with food
contains a relatively low moisture content and
consequently is more active in subtracting mois-
ture from food, than if it were at a higher point
of moisture saturation. - In my refrigerator only
a small portion (less than one-fourth) of the
evaporator coil is exposed to the area of the
lower compartment and a counsiderable propor-
tion of the chilling of the air of the lower com-
partment is effected through the metallic shelf,
which shelf, is inevitably at a temperature higher
than that necessary to congeal water. The re- 118
sult is that a film of moisture condenses upon
the underside of said shelf, and the chilled air
descending therefrom is practically at its mois-
ture-saturation point. The entire air of the
lower compartment is kept in a highly moist state,
the only moisture-subtracting means within said
compartment being represented by the relative-
iy small portion of the evaporator coil which is
exposed thereto.

As to the improved temperature conditions
brought about through the use of my novel struc-
ture, the results of actual tests are tabulated
below. Thermometers were positioned within a
refrigerator embodying this invention at the
points designated A, B, C and D-on Figure 1.
Thermometers were ‘also positioned at corre-
sponding points in a conventional refrigerator
of the same size and type but without my im-
proved shelf and damper construction. In an
actual test made under comparative conditions,
the following observations were made over a 72-
hour period.
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tor structure, the coldest air is at the bottom of
the food compartment and the temperature
gradually rises until the warmest air is found
near the top of the compartment. ‘With my im-
proved structure, the temperature range is ex-
actly reversed, the coldest gir being near the top
of the refrigerator, while the successive layers of
air become warmer and warmer until the warm-
est is found at or near the floor of the food com-
partment. The advantages of this reversal of
temperature distribution are obvious, providing
faster freezing of
bottled beverages and ‘lower temperatures for
butter and milk which should be stored in the
upper food compartment. Fruits and vegetables,
usually stored on the floor of the refrigerator are
kept unnecessarily cold in the conventional de-
sign, at the expense of speed in freezing ice cubes,
etc., whereas in my improved Trefrigerator they
are kept at a safe temperature, with the mini=-
mum of expense. :

As to the economy of operation of my improved
refrigerator, it may be pointed out that if an
sutomatic cut-out is used, as is the conventional
practice in refrigerators of the intermittent type,
the cut-out acts more quickly in my structure
than in that of the coriventional structure, such
cut-outs being commonly, if not necessarily, lo-
cated adjacent to the evaporator coil and operat-
ing, in the case of my improved structure, when
the upper compartment has reached a predeter-
mined temperature level as against, in the con-
ventional structure, operating when the whole
food compartment has reached such an -average

predetermined level. It has been shown in many

actual tests that in my structure, as employed
in this type of refrigerator, the running time of
the compressor.is reduced from 10 to 20% over
the running time necessary to produce the same
average temperature in the conventional one-
compartment structure. )

Having described my invention, I claim:

1. In a refrigerator, an evaporator, an ice freez-
ing conipartment, & thermally conducting shelf
providing'» upper and lower food compartments
in sdid refrigerator, sealed against air movement
from one compartment to the .other, said evap-
orator_positioned partly in said upper compart-
ment and partly in said lower compartment.

2. In a refrigerator, a shelf providing upper

" and lower compartments sealed against air move-

e
o
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ment from one compartment to the other, a sin-
gle cooling means having a. chilling surface ex-
posed to the air of said upper compartment and
a chilling surface exposed to the air of said low-
er compartment, and means to control the

‘amount of air contacting a chilling surface in

one of said compartments.

3. In a refrigerator, a shelf providing upper
and lower compartments sealed against air move-
ment from one compartment to the other, a sin-
gle cooling means having a chilling surface ex-
posed te the air of said upper compartment and
a chilling surface exposed to the air of said low-
er compartment, and means to control the
amount of air contacting a chilling surface in
one of said compartments, said means compris-
ing adjustable dampers. , ,

4. In-a refrigerator, a shelf providing upper
and lower compartments sealed against air
movement from one compartment to the other,
a single cooling means having a chilling surface
exposed to the air of said upper compartment and
a chilling surface exposed to the air of said low-
er compartment, and means to collect water from

ice cubes, quicker chilling of -

3

both said surfaces during defrosting and deliver
it to a common receptacle. -

"'5. A refrigerator comprising a cabinet, a single
evaporator disposed therein, an ice freezing com-

‘partment, an upper food compartment and a
‘lower food compartment, said food compartments

being isolated fromeach other to prevent the pas-

sage of air therebetween, said single evaporator’

being exposed to the atmosphere within each of
said food compartments whereby to separately
cool the same. . o )

6. A refrigerator comprising a cabinet, a single
evaporator disposed therein, an ice freezing com-.
partment, a plurality of food compartments pro-
vided by said cabinet, and means to isolate the
said food compartments from each other to pre-
vent the passage of air from one to the other,
said single ‘evaporator having different areas
thereof exposed to the atmosphere in each of said
compartments whereby to separately cool the
same, . : :

7. A refrigerator comprising a cabinet, a single
evaporator disposed therein, an ice freezing com-
partment adapted to be cooled by said evapo-
rator, an upper food compartment and a lower
food compartment. provided by said cabinet,
means for isolating said food compartments
whereby to prevent the passage of air from one
to the other, said single evaporating means being
adapted to be expoced to the atmosphere of each

of said food compartments whereby to separately

cool the same and being constructed and ar-
ranged to maintain a lower temperature in the
upper of said food compartments than in' the
lower thereof. ' .

- 8. A refrigerator comprising a cabinet, a single
evaporator disposed therein, an-ice freezing com-
partment, a plurality of food compartments pro-
vided by the cabinet, means for isolating the food
compartments from each other -whereby to pre-
vent the passage of air from one to another,

" said single evaporator means being directly ex-

posed to the atmosphere of each of said plurality
of food compartments whereby to separately cool
the same and being constructed and arranged to
provide a lower temperature in one of said food
compartments than in another of said food com-
partments.

9. In @ refrigerator, a cabinet, a freezing com-
partment, a th_el_'mally conducting shelf providing
upper and lower food compartments in said cabi-
net, sealing means for isolating said food com-
partments from each other whereby to prevent
the passage of air from one of said food compart-
ments to the other, and an evaporator positioned
partly in said upper food compartment and
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partly in said lower food compartment whereby

to separately cool the air within said food com-
partments. B o

10. A refrigerator comprising a
single evaporator disposed therein, an ice freez-
ing compartment disposed within the cabinet and
cooled by the evaporator, a thermally conducting
shelf dividing the cabinet into an upper and a
lower food compartment, means for thermally
insulating the said metal shelf from the walls of
the cabinet, said single evaporator being inde-
pendently exposed to both of said food compart-
ments whereby to separately cool the same.

i1. A refrigerator comprising a cabinet, a
single evaporator disposed therein, an ice freez-
ing compartment disposed within the cabinet
and cooled by the evaporator, a thermally con-
ducting shelf dividing the cabinet into an upper
and a lower food compartment, means for ther-

cabinet, a -
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mally insulating the said metgl shelf from the
walls of the cabinet, said single evaporator being
independently exposed to both of said food com-
partments whereby to separately cool the same,
and said single evaporator being adapted fo
maintain a lower temperature in the upper of
said food compartments than in the lower food
compartment.

12. A refrigerator comprising a cabinet, a plu-
rality of food compartments therein, one disposed
above another, means for separating said food
compartments from each other, an ice freezing

‘compartment disposed within said cabinet, evap-

orating means for cooling said compartments,
said evaporating means being exposed to the at-
mosphere in each of said food compartments

“whereby to separately cool the same, and being

. constructed to cool the uppermost of said food
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compartments at a temperature lower than the
lower of said food compartments. .

13. A refrigerator comprising a cabinet pro-
vided with a plurality of food compartments
therein, said food compartments being separated
from each other by a thermsally conductive parti-
tion for preventing air passage between said food
compartments, an ice freezing compartment dis-
posed within the cabinet, evaporating means ex-
posed to the atmosphere of each of said food com-~
partments whereby to separately cool the same.

14. A refrigerator comprising evaporating
means, an ice freezing compartment cooled there-
by, an upper food compartment and a lower food
compartment defined. by a thermally conductive

~ partition, said partition being provided with seal- -
ing means irisulated at all its points'cf connection

with the walls of said cabinet whereby to prevent

_thermal conduction from said walls to said par-

tition.
'15.'In a refrigerator comprising a cabinet, an
upper compartment and a lower compartment

defined by a partition, extending across the cab-.
“inet, an ice freezing compartiment, an evaporator,

said partition being thermally insulated at all of
its points of connection tc the walls of the cabi-

" net and constituting a seal to prevent the passage

of air from one of said food compartments to the
cther of said food compartments, and additional
sealing means provided by the jamb of the door.

168. A refrigerator comprising a cabinet, a par-
tition dividing the cabinet into two compart-
ments, a single door for said compartments, said
partition having means for preventing passage
of air between the compartments when the door
is closed, said means including a compressible

. member against which the door abuts when closed

and including means extending between the door
and the door jamb provided by the cabinet at

- substantially the elevation of the partition.

30
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17. In & refrigerator, in combination, & cabi-~
net, a. partition providsd by the cabinet for di-
viding the same into separate compartments,
each isolated from the other to prevent the pas-
sage of air from one to the other, a door, and
means for air-cealing the space between the door
and the door jamb provided by the cabinet at the
elevation of the partition whereby to prevent the
fiow of air through the spaces between the door
and said jamb when the door is in closed position.

18. A refrigerator comprising a cabinet, an

“evaporator dispoced therein, an ice freezing com-

partment, a metal shelf dividing the cabinet into
an upper and a lower food compartment, an open-
ing provided by the metal shelf, a portion of said
evaporator being disposed to close said opening
whereby the evaporator is exposed to both the

1,944,126 -

lower and upper food compartments without
permitting the passage of air from one food com-
partment to the other.

19. A refrigerator comprising a cabinet, a par-
tition separating the cabinet into upper and lower

.food compartments and adapted to prevent the

passage of air therebetween, an ice freezing com-
partment disposed substantially centrally of the
upper food compartment and an opening in said
diaphragm communicating with a portion only of

8

85,

the evaporator whereby the upper and lower food .

compartments are independently cooled by said
evaporator without permitting the passage of air
from one of said compartments to the other.

20. A refrigerator comprising a cabinet, a metal
partition dividing the cabinet into an upper and
lower food compartment for isolating the same
from each other to prevent the passage of sir
therebetween, an opening in said partition, an

- gvaporator positioned in the uppermost of said

food compartments and having a relatively small
portion thereof exposed to said opening whereby
to cool the air in the lowermost of said compart-
ments to an extent relatively small as compared
with the degree of cooling by the relatively large
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area of the evaporator exposed to the upper food -

compartment. )

21. A refrigerator comprising a cabinet, an
evaporator disposed therein, an ice freezing com-
partment, an upper food compartment and a
lower food compartment, said food compartments
being isolated from each other to prevent the
passage of air therebetween, said evaporator hav-
ing differential areas thereof exposed to the up-
per and lower food compartments whereby to
maintain the temperature in one of said com-
partments lower than the temperature main-
tained in the other of said food compartments.

22. A refrigerator comprising af\ cabinet pro-
vided with a plurality of feod compartments
therein, said food compartments being separated
from each other by a thermaily conductive parti-
tion for preventing the passage of air between
said food compartments, means for thermally in-
sulating the partition at its points of connection
with the walls of the cabinef, an ice freezing com-
partment disposed within the cabinet, and evap-
orating means exposed to the atmosphere of each
of sald compartments whereby to separately cool
the same.

23. A refrigerator comprising a cabinet, a plu-
rality of food compsrtments therein, one dis-
posed above the other, means for separating said
food compartments from each other, an ice freez~
ing compartment disposed within sald cabinet,
evaporsating means for cooling said compeart-
ments, sgid evaporating means being exposed to
the atmosphere in each of said food compertments
whereby to separately cool the same, and the
capacity of the evaporating means exposed 0 one
of said food compartmenis being different from
that exposed to the other of said food compart-~
ments whereby one of the compartments is main-
tained cooler than the other.

24, A refrigerator comprising & cabinet, & par-
tition- dividing the cabinet into upper and lower
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food compartments and adapted to prevent pas-

sage of air from one of the compartments to the
other, an ice freezing compartment, evaporating
means adapted to separately cool the stmosphere
in said food compartments and being constructed
to cool the uppermost of said foed compartments
to a greater extent than the lowermost thereof,
and & single door for closing the upper and lower
food icompartments. .
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'25. A refrigerator compnsing a cabinet, an’
evaporator disposed therein, an ice freezing com-

partment, a metal heat conductive shelf dividing .
“the cabinet into isolated food compartments,

means for. thermally insulating and sealing said
heat conductive shelf, said means extending
around all portions of the shelf, including the side
and back walls of the cabinet, and the door,
whereby to prevent the transference of odors from
one food compartment to the other food

compartment.

26. A retrigerator comprising a cabinet, an
evaporator disposed therein, an ice freezing com-r
partment, a partition for forming a plurality of
food compartments, said food compartments be-
ing isolated from each other to prevent the pas-
sage of air therebetween, said evaporator being
adapted to cool one of said food compartments to
a temperature lower than the other of said food
compartments, and a thermally responsive con-
trol disposed to be affected by the colder of said
food compartments.

27. A refrigerator comprising. a cabinet, an
evaporator disposed therein; an ice freezing com-
partment, an upper food compartment and a
lower food compartment, said food éompartments
being isolated from each other to prevent the
passage of air therebetween, and adjustable!
means for regulating the temperature of the food
compartments by controlling the natural flow of
air in the lower food compartment. .

28. A refrigerator comprising a cabinet, évapo-
rating means disposed therein, an ice freezing

© compartment, an upper food compartment and a
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lower food compartment, said food compartments
being isolated from each other to’ prevent the
passage of air therebetween, said evaporator
being constructed to cool the uppermost of said
food compartments to an extent greater than the
lowermost of said food compartments, and means
for varying the differential of the temperatures

" maintained in the upper and lower food compart-
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ments respectively.

29. A refrigerator comprising a cabinet, evapo-
rating means disposed therein, an ice freezing
compartment, an upper food compartment and a

Jlower food compartment, said food compartments

i
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belng 1solated trom each other 4o prevent the

‘passage of air -therebetween, said evaporator

being constructed to cool the uppermost of said .
food .compartments to an extent greater than
the lowermost of said food compartments, and
means for varying the differential of the tempera-
tures. maintained in the upper and lower food

" compartments respectively; said means being ad-

justable to vary the exposure of the atmosphere
of the lowermest of said food compartments to -
said evaporating means, .

30. A refrigerator compnsmg a cabinet, evapo-
rating means disposed therein, an ice freezing
compartment, a thermally conductive shelf divid-
ing the cabinet into an upper-and lower food
compartment whereby to prevent the passage of
air therebetween, an adjustable damper associ-
ated with said shelf and constructed to regulate
the air flow between the air above said damper
and the air below said damper.’

31. A refrigerator ' comprising ‘evaporating

. means; an ice freezing compartment cooled there-

by, an upper food compartment and a lower fopd
compartment defined by a thermally conductive
partition, said partition being provided with seal-
ing means, insulated at all of its points of connec-

" ‘tion with the walls of the cabinet whereby to pre-

vent thermal conduction from said walls to'said

" partition and to seal the same to prevent the

passage of air from one of said food compart-
‘ments to the other of said food compartments,
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said sealing means including means disposed be-

tween the front edge of the partition and the
door. when the ‘door is closed.

32. A refrigerator .comprising a cabinet, an
upper food compartment and a lower food com-
partment defined by a partition, an ice freezing

compartment, an evaporator, said partition being

thermally insulated at all its points of connec-
tion to the walls of the cabinet and constituting a 1
seal for preventing the passage of air from one

- of said food compartments to the other of said

food compartments, a door, and sealing means
disposed between the door and the jamb thereof
whereby to seal the cabmet opening provided for 12,

o ROBERT JOHN.

" said door.
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