2,481,616

W. E. RICHARD

Sept. 13, 1949.

REFRIGERATOR

2 Sheets—Sheet 1

Filed March 15, 1946

INVENTOR.

BY

L R UK

1=

7o

,
yzfgﬁgz,
< "



Sept. 13, 1949.

Filed March 15, 1946

WwW. E. RICHARD
REFRIGERATOR

2,481,616

2 Sheets—Sheet 2

‘s
.
/7
////
0
(e
v/
s
oG
2
’ ,’,’/.57
7/
- s ]
(A W,y

~
NS
4
\\\
\\
\
N

N ‘.1\‘“~ W97
DRk 77
N 3
NRAN
R
N
AR !
A N H
B9 7|83 99 i
N A il
N A ol
> . - 1
NN SO ol ’
N3 S 2 HT
N
N L

2
NANNAN
NN
RN
N
AN

<

INVENTOR.
BY.




Patented Sept. 13, 1949

2,481,616

UNITED STATES PATENT OFFICE

2,481,616
REFRIGERATOR

William E. Richard, Evansville, Ind., assignor to
Seeger Refrigerator Company, a corporation of

Minnesota

Application March 15, 1946, Serial No. 654,646
(ClL 62—116)

9 Claims.

The present invention relates to refrigerators,
and is particularly concerned with a refrierator
of the household type which is not only adapted
for the cooling and preserving of food products
to a temperature above freezing, but is also adapt-
ed to freeze ice cubes and to freeze and store
in the frozen condition food stuffs of all kinds
which are adaptable for this type of preserva-
tion.

One of the objects of the present invention is
the provision of an improved refrigerator of the
class described which utilizes 2 minimum amount
of mechanism, and in which the refrigeration
mechanism may be embodied in a removable unit
occupying a minimum amount of space and
adapted to be removed from or inserted in the
back of the cabinet.

Another object of the invention is the provision
of a refrigerator of the class described, in which
there is a separate compartment for freezing
foods and maintaining them at a temperature
below freezing and another compartment adapted
to be maintained at a temperature above freezing
and adapted to be maintained at a predetermined
humidity so that the food stored in the latter
compartment may not be dried out.

Another object of the invention is the provi-
sion of a refrigerator of the household type hav-
ing a freezing compariment and a high humidity
food storage compartment, which requires but a
single evaporator, adapted to be removably
mounted in the back of the cabinet so that no
machine compartment is required and practically
all of the cabinet may be utilized either for insu-
Jation or for food storage.

Anocther obiect of the invention is the provision
of a refrigerator which is provided with refrigera-
tion apparatus for cooling a freezing compart-
ment, and which is so constructed that sufficient
heat is abstracted through a partition wall which
separates the freezing compartment from an ad-
jacent food storage compartment so that the food
storage compartment is maintained at a higher
temperature and higher humidity than the freez-
ing compartment.

Another object of the invention is the provi-
sion of an improved refrigerator construction,
in which the freezing comparitment is located
in the lowermost part of the cabinet and the mod-
erately cooled, food storage compartment is lo-
cated in the upper part of the cabinet, each com-
partment having its own separate door so that
only the one to which access is desired need he
opened, but when both are opened for transfer
of food from one to the other, there will be no
tendency for the cold air in the lower compart-
ment to spill out and pass into the upper com-
partment or vice versa, as the warmer air is al-
ready above and the colder air is already below.

Another object of the invention is the provi-

sion of a refrigerator construction of the class
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described, in which adequate provision has been
made by means of a moisture and fluid tight seal
between the upper warmer compartment and the
lower freezing compartment so that the more
humid air in the upper compartment will not
find its way into the lower compartment, which
would otherwise deprive it of its moisture.

Another object of the invention is the provision
of an improved refrigerator construction which
is simple, which may be manufactured economi-
cally, which is adapted to be serviced readily and
which is adapted to maintain a uniform cooling
and circulation of air in the warmer food storage
compartment to prevent stratification and io
utilize to the maximum efficiency the cooling ef-
fect of a lower cooling partition which separates
the food storage compartment from a freezing
compartment.

Other objects and advantages of the invention
will be apparent from the following descripiion
and the accompanying drawings, in which similar
characters of reference indicate similar parts
throughout the several views.

Referring to the drawings, of which there are
two sheets,

Fig. 1 is a front elevational view with the doors
removed of a refrigerator cabinet embodying the
invention;

Fig. 2 is a vertical sectional view taken on the
plane of the line 2—2 of Fig. 1 looking in the
direction of the arrows showing the details of
construction of the cabinet;

Fig. 3 is a diagrammatic elevational view of the
mechanical refrigeration unit, showing the course
of the refrigerant through the system;

Fig, 4 is a fragmentary vertical sectional view
taken through a portion of the evaporator shelf,
taken on the plane of the line 8—=& of Fig. 2 look~
ing in the direction of the arrows; and

Pig. 5 is a fragmentary sectional view taken on
the plane of the line 8—5 of Fig. 2, looking in the
direction of the arrows.

Referring to Figs. 1 and 2, the refrigerator
preferably includes a cabinet which is substan-
tially rectangular in front elevation, as shown in
Fig. 1, and also substantially rectangular in side
elevation, as shown in section in Fig. 2. The
cabinet {8 is preferably constructed with the usual
outer shell {# of sheet metal having a back wall
12, a top wall {3 and the two side walls {4, {5,
and the bottom 16. .

The cabinet also preferably includes an upper
food storage compartment {7 and a lower freez-
ing compartment 18, these being separated by an
intermediate insulating partition {9, which al-
though insulated is adapted to fransmit a pre-
determined amount of heat from the food storage
compartment {7 to the freezing compartment 18.

The front wall 20 of the cabinet is provided
with a pair of door openings, such as the opening
2{, for the food storage compartmeni and the
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opening 22 for the freezing compartment, and
the size of these openings preferably tapers in-
wardly, as shown in Fig. 3, so that doors 23 and 24
for these openings, respectively, may be of simi-
lar shape and may be adapted to move in and out
of the openings with suitable clearance.

The doors 23 and 24 may both be of the usual
construction, comprising an inner metal shell
25 and an outer metal shell 26 joined by insulated
breaker strips 27, which are secured at the four
edges of the two shells to provide a hollow door
shell which may be filled with suitable insulation,
such as rock-wool or cork, to provide g closure of
insulating characteristics similar to the walls of
the cabinet compartment which they are to close.
Thus the upper door 28 is of a thickness com-
mensurate with the rear wall and side walls of this
compartment 17, while the lower door 24 is rela-
tively thicker and in proportion to the rear and
side walls of the compartment 18.

The front shell of each door is preferably
bordered by an outward projecting U-shaped
flange 29 which overlaps the front wall 20 around
each door opening 21, 22, and is provided with a
suitable tubular rubber seal 30 which extends
endlessly around the inside of the flange 29 to
seal ‘the doors against the outer shell and to
prevent the passage of air through the door open-
ings when the doors are closed. | ‘

The doors are mounted upon suitable hinges
and provided with a suitable latch, neither of
which is shown. The upper compartment is pro-
vided with a liner comprising, an inner shell 31
which has a plane top wall 32, plane back wall
33, plane side walls 34, 35 and a plane bottom
wall 36.

The top wall 31, side wall 35 and bottom wall 56
of the liner are provided at their forward edges
with diagonally outwardly extending attaching
flanges 31, which are attached by means of
breaker strips 38 of insulating fibre board to the
similar inwardly extending attaching flanges 39

on the outer shell {1. The top wall 31 of the liner.
is provided with a round aperture 40, centrally

located in the top wall and provided with an
inwardly projecting tapered collar 41 forming a
discharge opening 42 for air which is propelled by
a circulating fan 43. :

The fan 43 is carried by the shaft of a small

electric motor 44, preferably of the induction

type which does not interfere with radio recep-
tion, and the motor 44 may be suspended by a
plurality of coil springs 45, preferably three,
which are hooked to brackets carried by the
lower outer edge of the motor, and also hooked

to brackets carried by the adjacent housing 46

which surrounds the motor chamber 47.
The housing 46 may comprise a bowl-shaped

sheet metal member of substantially the shape

shown in Fig. 2, which has an attaching flange

secured to the top wall liner 32 and which com- |

municates at one side with an air conduit 48 that

extends backwardly across the top of the com- |

partment 17 and downwardly at 49 along the back
wall to communicate with a chamber 50 imme-
diately above the partition 19 through an aper-
ture 51 in the rear wall 33 of the liner.

L
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channeled conduit may comprise a rear wall 34,

a pair of edge walls 52, 53 and a pair of attaching-

flanges 54 that are welded to the rear wall 33 of
the liner, as shown in Fig, 5.
The compartment {7 is provided at its lower

" side with a sheet metal baffle 55, which may con-

10

sist of a pair of side flanges 56 joined at right
angles to the plane top wall 57 and located to be
engaged with the inside of the liner walls 34, 35,
and to engage the bottom liner wall 36.  Thus
the baffle 55 is supported in spaced relation to the

. partition 18,
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The conduits 48, 49 and aperture 51 are prefer-

ably shallow but relatively wide, as seen by the
dotted lines in Fig. 1, indicating the edges 52, 53

70

of the conduit 49. Thus the conduits 48, 49 may |
. be formed by an angular channeled member which .

extends from the aperture 5 up to the top wall
. 32 of the liner, and from the back of the liner over
to the housing 46 of the motor chamber 47. This

*

7%

Bafile 55 may extend into engagement with the
rear liner wall 33, but the flanges 56 are prefer-
ably wide enough so that the baffle 55 is located
immediately above the air circulation opening 51
in the conduit 49. Baffle 55 is also preferably
spaced from the upwardly projecting rib 58 and

from the front liner wall 58, leaving an opening

68 of substantially rectangular form between
the front of the baffle 55 and the door 23 or liner
53 for the air to pass downward into the chamber
50 between baffle 55 and partition (9. '

In some embodiments of the invention the baffle

55 may be entirely imperforate, but in other -

embodiments a multiplicity of air circulation holes
may be located in the baffle 55 near its forward
edge, performing the same function as the open-
ing 60.

The lower compartment I8 is likewise pro-

vided with a liner indicated in its entirety by

" the numeral 61, and comprising a rear wall 62,

bottom wall 63, top wall 64 and the two side
walls 65 and 66 of the liner. Liner 6f and the
rear wall 12 of the outer shell {1 are provided
with a tapered opening 67, which may be of sub-
stantially the same construction as the door
openings 21 and 22. . .

Openings 67, however, is adapted to receive an

2 Insulating plug 68 similar in construction to the

doors 22, 23, and -provided with an inner liner
shell 69, and an outer liner shell 10 joined by
breaker strips in exactly the same manner as the
doors and providing a hollow shell for support-
ing the refrigerating apparatus and closing the
aperture 67 with an insulating plug,

The space between the shells 69 and 10 of the
plug 68 and the space between the inner liner
and outer shell of each compartment may be
filled with suitable insulation, such as rock-
wool or cork. The space between the liner walls
36 and 64, forming part of the partition 19, is
also filled with the same insulation, but it will
ke observed that these liner walls are close to-
gether, forming a relatively thin partition hav-
ing only a predetermined amount of insulation.

Also, there is preferably interposed between
the liner walls 36 and 64 of partition 18 a suit-
able moisture tight and liquid tight seal 71 )
which may consist of a sheet of metal or of suit-

able tough roofing paper impregnated or cov- .

ered with a bituminous compound which also
makes a sealing connection with the adjacent
outer shell side walls (4, I5, back wall 12 and
front wall 20 of the outer shell.

‘The purpose of the seal 71 is to positively pre-
vent the travel of the relatively humid air from
the food storage chamber {7 into the freezing
chamber 18 or the passage of dry air from the

latter chamber into the former, as such circu-

lation would inevitably result in the freezing out

of the moisture in the air of the upper _chamber, -

The refrigeration  apparatus is shown dia-
grammatically in Fig. 3, and it preferably in-

cludes a sealed motor compressor- unit 12, con-
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denser 13, a float chamber 14 and an evaporator
15. The entire apparatus is closely coupled as
the mechanical units 12, 13 and 74 are located
outside the plug 68, but inside the chimney 16,
while the evaporator 15 is carried by the inside
of the plug 68. ;

The evaporator 15 is preferably constructed
of an upper wall section 11 and a freezing shelf
18 spaced from upper section 11 sufficiently to
receive ice cube trays and & vertical extending

. rear wall section 19. The vertical length of the
rear wall section 18 is limited by the size of the
inner shell section 9 of plug 68 so that it may
be removed with the plug through opening 61.

The front-to-back dimension of the two upper
evaporator sections 77 and 18 is limited only by
the space permitted between the rear liner wall
69 and the door 22,

The lateral dimensions of the three sections
11, 18, 19 is preferably substantially equal to
that of the width of the lower compartment 18
so that one shelf 18 provides space for a multi-
plicity of ice trays and & maximum cooling area
is provided, which substantially covers the top
of the compartment (8 and rear wall of the com-~
partment (8.

Each of the sections 71, 18, 18 is constructed
in substantially the same way out of two sheets
of sheet metal, as shown in fragment in Fig. 4,
thus the shelf 78 includes an upper sheet 80
which may be plane and a lower sheet 81 which
may have a plurality of equally spaced pressed
grooves 82 separated by plane portions 83.

The shape of the grooves 82 may vary, but a
maximum strength is provided in the most sim-
ple manner by providing partially circular
grooves 82. The plane portions 83 may be
welded at spaced points.or along g line of weld
to the plane sheet 80, thus forming a multiplicity
of backwardly and forwardly extending refriger-
ant conduits uniformly spaced over the area of
the evaporator sections.

The conduits 82 may be sinuously arranged in
the horizontal sections 17, 18 by impressing the
grooves therein after the manmner of the dia-
grammatic showing of the condenser 73, but the
grooves 72 preferably communicate with a re-
frigerant distributor header 84, 85 at the front
of each horizontal section 771, 18 and with an-
other such header 86, 87 at the rear of each sec-
tion 77, 18. These headers are merely trans-
versely extending grooves §4--87 located in the
jower sheet 83 of each section and communicat-
ing with the conduits formed by grooves 82,

The rear wall section 19 also preferably has a
lower refrigerant distributor header 88 communi-
cating with its upwardly extending grooves 82,
and sections 17 and 79 are joined by a diagonal
wall section 8% which communicates with the

larger vapor header 90 located in the upper rear

corner of the compartment 8§,

The header 80 may have a transverse bafile
91 located in front of the discharge opening 92,
which communicates with 2 relatively large suc-
tion pipe 93 leading to the motor compressor inlet.
The sections 78 and 79 preferably have their
plane sides located upward, thus giving the shelf
18 a plane surface for engaging the flat bottoms
of the trays, while the vertical section 79 pref-
erably has its plane side toward the back. This
engagement also provides for a maximum heat
absorbing area on the sides which are located
toward the compartment 18, as the sheet 8l
which has the grooves 82 presents a greater area
than the plane sheet 86,
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The discharge header 80 may be formed by
making the plane sheets 88 of sections of 17
and 19 of one integral piece of metal formed
with the transversely extending header groove
98. The lower and inner sheets of sections 17
and 19 may likewise be formed of one integral
sheet of metal which is provided with header
grooves 84—88 and refrigerant conduit grooves

82, and another header groove 80a forming the

other half of the header 80a.

The conduits 82 in the upper section 77 com-
municate with header 90 as well as header 86,
while the conduits 82 in the vertical section 719
communicate with header 90 below the baffle 9¢.
The header 86 communicates with header 871
through a tubular conduit 94, while the headers
85 and 88 communicate by means of the tubular
conduit 95. Header 84 communicates with the
float valve chamber T4 through the relatively
small liquid conduit 96, and the float chamber
14 is connected to the lower side of the condenser
13. The upper side of condenser 13 is connected
to the outlet 87 of the motor compressor, while
the conduit 93 leading from the evaporator 15
is connected to the inlet 98 of the motor com-
pressor 712.

The course of the refrigerant coming from
the compressor 12 is as follows:

The compressed vapor passes out of the out-
let 97 into the condenser 13 where it is cooled and
condensed to liquid which passes into the float
chamber 14. Float chamber 14 may also have
s dehumidifier for the refrigerant in the form
of silica gel located above a strainer 99. From
the float chamber 14 refrigerant passes through
the conduit 96 to the upper section 11 where it
is distributed uniformly through the conduits

82 by the header 84. The refrigerant which is
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part liquid and part vapor is gathered by the
header 86 and discharged through conduit 34

to header 87 of the shelf 18 and it passes for-

wardly through the conduits 82 to header 8%
which communicates with tubular conduit 88,
carrying the refrigerant partly vapor and partly
liquid to the header 88 of the rear section 79.

The refrigerant then passes through the con-
duits 82 of the rear section 19 into header 90
below the bafile 9§, which prevents boiling into
the outlet conduit 92, but permits the refrigerant
to pass about the bafile into the outlet conduit.
Header 80 also serves as 2 kind of accumulator
for liquid refrigerant, permitting the . vaporized
refrigerant to be drawn off above the bafile 81
through the vapor conduit 93 to the inlet 98 of
the motor compressor unit 72.

Thus the coldest part of the evaporator is the
upper section 17T which may be in contact with
the warmest air in the chamber {8, and the next
coldest part of the evaporator is the shelf 18 which
contacts the lower side of the ice pans and also
cools the air in the upper part of chamber {8.
The rear section 1§ of the evaporator is of slightly
higher temperature than the other twec sections,
but has its colder portion lowermost and all por-
tions of the evaporator are, of course, colder than
the air in the charmber {8. The motor compressor
may have its motor controlled by a thermo-
statically actuated switch located in either cham-
ber i1 or 18,

When the thermostatically controlled switch
is located in the upper chamber it presents the
advantage that this chamber, which is most fre-
quently opened, will have the refrigeration ap-
paratus operated responsive to its needs, but its
needs for cooling are supplied through the parti-
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tion wall 19, which maintains a suitable differen-
tial between the two chambers. It is desirable to
‘maintain the upper chamber 17 at a temperature
around 50° F., while the lower chamber may be at
any temperature below freezing. ) ‘

When the thermostatically responsive switch
is located in the lower chamber it presents the
advantage that this chamber may be maintained
at a suitable temperature well below freezing,
which by heat transmission through the partition
19 will serve to keep the upper chamber at a suit-
able temperature.

In some of the embodiments of the invention
I prefer to provide a thermostatically responsive
switch in each compartment {7 and 18, which is
-on open circuit in each compartment whenever
the compartment is cooled to a predetermined
degree, but which may be closed in either com-
partment to operate the motor compressor when
either compartment reaches a temperature above
a predetermined maximum. The latter arrange-
ment has the advantage that when food is placed
in the freezing compartment to be frozen the
motor compressor will be operated sufficiently to
produce a quick freeze, which depends only upon
the conduction of heat through the food into the
.air and the radiation into the air of compartment
{8 as the food is being cooled and frozen.

The same is true when an unusual load is
placed in the upper compartment which wouild
result in the operation of the motor compressor
lowering the temperature in the lower compart-
ment in order to abstract heat from the upper
compartment through the partition 18.

The partition 19 is of such characteristics that
it will not permit sufficient heat to pass through
it to cool the upper compartment {7 below freez-
ing. Therefore, this compartment maintains its
humidity, which is dependent only upon the
amount of moisture brought into the compart-
ment by air and by the food stored in the com-
partment. )

In the upper compartment the motor 48 and
fan 43 may operate continuously, driving the
warm air downward and drawing colder air up-
ward through the conduits 48, 49 from the cham-
ber §0 adjacent the partition 18, The warmer
air passes in at the forward slot 60 beneath the
‘baffle 55 where it is cooled by contact with the
liner wall 38 of partition 8. The cooler air
passes from the chamber 56 upward through dis-
charge port 5( into conduit 4§.

The compartments 18 and (9 may be provided
with a plurality of shelves preferably in the form
of perforated or wire shelves so that they will not
interfere with the circulation of air. :

Thus the fan 43 continuously circulates the
cooler air.coming from the partition (9 and also
dislodges the warmer air from the top of the
compartment {7, preventing stratification and
maintaining a nearly uniform- temperature
throughout the compartment {7. There is no
frosting and no dehydration in the upper cham-
ber. The lower chamber being opened infre-
quently for access to or storage of frozen food,
frosting occurs, but is not excessive and may be
periodically removed by defrosting at relatively
long periods of time. ‘

The arrangement of the motor compressor,
condenser and food chamber on the supporting
Insulating plug 68 is preferably substantially as
shown in the prior application of Russell W. Ayres
on refrigerator construction, Serial No. 494,600,
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Suitable angle brackets 100, 10 may be pro-
vided on each liner side wall 65, §§ for supporting
the forward ends of the evaporator sections 11, 18
and the rear end of section 78 may be secured by
a suitable angle bracket 102 to the vertical sec-
tion 19. The latter is secured by suitable brackets
(not shown) to the inner shell 69 of the plug 68.
Thus the entire refrigeration unit, including the
motor compressor, condenser, evaporator, float
chamber and connected conduits may be removed
with the plug 68 for repair or replacement.

The float chamber 14, condenser 13 and motor
compressor 12 are cooled by convection air cur-
rents passing through the bottom of the chimney
10 through the condenser 13, which is suitably
located and finned, as shown in the aforesaid
Ayres patent.

The float chamber 14 is preferably baffled
from the warm air passing through the chimney
16 and exposed, at least in part, to separate cooler
currents of air drawn up through' a chimney
aperture in which the float chamber is located,
as shown in said Ayres patent. Thus the entire
refrigeration unit is of the most simple con-
struction, requiring no motor driven fans to cir-
culate air for its cooling, and it may be con-
structed at a low cost,. )

It will thus be observed that I have invented an
improved refrigerator construction in which
there is provided a freezing chamber for freezing -

. foods and storage of frozen foods, and a high
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filed July 14, 1943, U, S. Patent No. 2,445,988, is-

sued July 27, 1948,
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humidity food storage chamber which is main-
tained ‘above the freezing temperature to pre-
vent dehydration of the foods stored in said latter
chamber. Both these chambers are cooled by a
single evaporator, which is located in the freezing
chamber and which draws heat through an in-
sulating partition of suitable characteristics to
maintain a proper differential between the two
chambers. .

The migration of air from one chamber to the
other which might otherwise take place in spite
of the provision of imperforate liners, is positively
prevented by a moisture tight sealing layer in
the heat transmitting partition, which has g
sealing connection with all four side walls of the
outer shell, . )

The lower freezing chamber has the advantage
that there is no tendeney for cold air to spill out
of it into the upper chamber nor is there any
tendency for air to spill out of the upper cham-~
ber into the lower chamber when both doors are
open. The air circulating fan and conduits main-
tain a continuous circulation of the air in the
upper chamber to prevent stratification, and to
convey the heat by air driven to the cooling par-
tition from all parts of the upper chamber.

While I have illustrated g preferred embodi-
ment of my invention, many modifications may be
made without departing from the spirit of the
invention, and T do not wish to be limited to the
brecise details of construction set forth, but de-
sire to avail myself of all changes within the scope
of the appended claims. . )

Having thus described my invention, what I
claim as new and desire to secure by Letters Pat-
ent of the United States, is: -

1, In a refrigerator, the combination of a cabi-
net having an upper compartment for storage of
foods at above-freezing temperatures and prede-
termined humidity and having a lower compart-
ment for freezing and storage of frozen foods, said
lower chamber being provided with an evaporator,
and said compartments being separated by a rela-
tively thin heat insulating partition adapted to
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maintain a suitable heat gradient between said
compartments whereby the upper compartment is
maintained at a predetermined temperature by
the transmission of heat through said partition,
the said partition being provided in its insulation
with a moisture and air tight sealing layer hav-
ing moisture tight connection with the inner sur-
face of the outer shell on all sides of the refrigera-
tor to prevent passage of air from either chamber
to the other and to prevent dehumidifying the
air of upper chamber,

2. In a refrigerator, the combmatlon of a cabi-
net having an upper compartment for storage of
foods at above-freezing temperatures and prede-
termined humidity and having a lower compart-
ment for freezing and storage of frozen foods, said
lower chamber being provided with an evaporator,
and said compartments being separated by a rela-
tively thin heat insulating partition adapted to
maintain a suitable heat gradient between said
compartments whereby the upper compartment
is maintained at a predetermined temperature by
the transmission of heat through said partition,
the said evaporator comprising an upper hori-
zontal section closely adjacent to said partition
for cooling the upper chamber through said par-
tition, and the said evaporator also including a
horizontal section spaced from the first-men-
tioned section in the form of g shelf for receiving
ice trays, said evaporator also includihg a back
wall vertical section adapted to cool the air and
contents of said lower compartment, the said
evaporator being carried by an insulating closure
insertable and removable from a back wall open-
ing in said lower compartment.

3. In a refrigerator, the combination of a cabi-
net having an upper compartment for storage of
foods at above-freezing temperatures and prede-
termined humidity and having a lower compart-
ment for freezing and storage of frozen foods, said
lower chamber being provided with an evaporator,
and said compartments being separated by a rela-
tively thin heat insulating partition adapted to
maintain a suitable heat gradient between said
comparitments whereby the upper compartment is
maintained at a predetermined temperature by
the transmission of heat through said partition,
the said evaporator comprising an upper hori-
zontal section closely adjacent to said partition
for cooling the upper chamber through said par-
tition, and the said evaporator also including a
horizontal section spaced from the . first-men-
tioned section in the form of g shelf for receiving
ice trays, said evaporator also including a back
wall vertical section adapted to cool the air and
contents of said lower compartment, the said
evaporator being carried by an insulating closure
insertable and removable from a back wall open-
ing in said lower compartment, and carrying a
motor compressor unit, condenser unit and means.
for metering refrigerant to said evaporator.

4. A refrigerator cooling unit comprising, an
insulating plug adapted to be inseried in a com-
plementary opening in the back of an insulated
cabinet, said plug supporting on its front side an
evaporator comprising, an upper horizontal sec-
tion, a spaced shelf section and a vertical back
wall section and supporting on its rear side a suit-
able chimney open at the top and bottom, and
provided at the bottom with a condenser, and at
an intermediate upper point with a motor com-
pressor unit cooled by convection air currents
passing from said condenser, said evaporator hav-
ing a multiplicity of forwardly and backwardly
extending conduits in its horizontal portions and
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10
upwardly and downwardly extending conduits in
its back wall portion, said evaporator sections
having a take-off header located between its
uppermost horizontal section and its back wall
section. .

5. A refrigerator cooling unit comprising, an
insulating plug adapted to be inserted in a com-
plementary opening in the back of an insulated
cabinet, said plug supporting on its front side an
evaporator comprising, an upper horizontal sec-
tion, a spaced shelf section and a vertical back
wall séction and supporting on its rear side a suit-
able chimney open at the top and bottom, and
provided at the bottom with a condenser, and at
an intermediate upper point with a2 motor com-
pressor unit cooled by convection air currents
passing from said condenser, said evaporator
having = multiplicity of forwardly and backwardly
extending conduits in its horizontal portions and
upwardly and downwardly extending conduits in
its back wall porticn, each of said sections hav-
ing headers at the ends of their conduits and the
course of the refrigerant heing first to the top sec-
tion, second to the shelf and third to the bottom
of the back wall section.

6. In a refrigerator construction, the combina~
tion of an outer shell having a substantially rec-
tangular top, rectangular bottom, rectangular
rear wall and two rectangular side walls, the top,
bottom and side walls being provided at their for-
ward edges with facing flanges extending from
these walls for engagement with door seals, a
lower inner liner of substantially rectangular
shape m plan and elevation and substantially
smaller ‘than the outer shell to form a freezing
chamber having relatively thick - walls filled
with insulation betwen said inner liner and the
outer shell at the bottom, back and two sides, said
liner being secured at the forward edge of its bot-
tom wall and its two side walls to the outer shell
by means of breaker strips, an upper inner liner
of substantially larger size than the lower inner
liner for forming a high-humidity compartment,
said upper liner being rectangular in plan and
elevation and having its open forward edges se-
cured by breaker strips to the outer shell at the
top and two sides of said upper liner, the upper
and lower liner being secured at the forward edges
of the lower wall of the upper liner and the up-
per wall of the lower liner to breaker strips which
are connected to a transverse facing member ex-
tending from one side of the outer shell to the
other side and forming a facing flange for en-
gaging & door seal, the said liners having their ad-
jacent walls forming a partition between the two
compartments and the space between these ad-
jacent walls filled with a thin layer of insulation,
and an evaporator having a flat plate-like sec-
tion located uppermost in the lower freezing
compartment adjacent said partition whereby
the transmission of heat through said partition
to said evaporator maintains the upper cham-
ber at a low food storage temperature and at a
predetermined humidity, while the lower com-
partment is cooled to a freezing temperature.

7. In a refrigerator construction, the combina-
tion of an outer shell having a substantially rec-
tangular top, rectangular bottom, rectangular
rear wall and two rectangular side walls, the top,
bottom and side walls being provided at their for-
ward edges with facing flanges extending from
these walls for engagement with door seals, a
lower inner liner of substantially rectangular
shape in plan and elevation and substantially
smaller than the outer shell to form a freezing .
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chamber having relatively thick walls filled
with insulation between said inner liner and the
outer shell at the bottom, back and two sides, said
liner being secured at the forward edge of .its
bottom wall and its two side walls to the outer

shell by means of breaker strips, an upper jihner

liner of substantially larger size than the lower
inner liner for forming a high-humidity compart-
ment, said upper liner being rectangular in plan
and elevation and having its open forward edges
secured by breaker strips to the outer shell at the
top and two sides of said upper liner, the upper
and lower liner being secured at the forward
edges of the lower wall of the upper liner and the
upper wall of the lower liner to breaker strips
which are connected to a transverse facing mem-
ber extending from one side of the outer shell to
the other side and forming a facing flange for
engaging a door seal, the said liners having their
adjacent walls forming a partition between the
two compartments and the space between these
~adjacent walls filled with a thin layer of insula-
tion, and an evaporator having a flat plate-like

section located uppermost in the lower freezing.

compartment adjacent said partition whereby
the transmission of heat through said partition
to said evaporator maintains the upper chamber
at a low food storage temperature and at a pre-
determined humidity, while the lower compart-
ment is cooled to a freezing temperature, said
partition having a substantially waterproof layer
located in the insulation of the partition, and ex-
tending from front to back of the outer shell and
from side to side of the outer shell in watertight
engagement at its edges, whereby moisture in the
upper compartment does not find its way through
unsealed breaker strips into the lower freezing
compartment to prevent dehydration of the up-
per compartment, .

8. In a refrigerator construction, the combina-
tion of an outer shell having a substantially rec-
tangular top, rectangular bottom, rectangular
rear wall and two rectangular side walls, the top,
bottom and side walls being provided at their
forward edges with facing flanges extending from
these walls for engagement with door seals, a

-lower inner liner of substantially rectangular
shape in plan and elevation and substantially
smaller than the outer shell to form a freezing
chamber having relatively thick walls filled with
insulation between said inner liner and the outer

shell at the bottom, back and two sides, said,

liner being secured at the forward edge of ‘its
bottom wall and its two side walls to the outer
shell by means of breaker strips, an upper inner
liner of substantially larger size than the lower
inner liner for forming a high-humidity com-
partment, said upper liner being rectangular in
plan and elevation and having its open forward
edges secured by breaker strips to the outer shell
at the top and two sides of said upper liner, the
upper and lower liner being secured at the for-
ward edges of the lower wall of the upper liner
and the upper wall of the lower liner to breaker
strips which are connected to a transverse facing
member extending from one side of the outer
shell to the other side and forming a facing flange
for engaging a door seal, the said liners having
their adjacent walls forming a partition between
the two compartments and the space  between
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these adjacent walls filled with a thin layer of .

Insulation, and an evaporator having a fiat plate-
like section located uppermost in the lower freez-
inz compartment adjacent said partition whereby
the transmission of heat through said partition

w
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to said evaporator maintains the upper chamber
at a low food storage temperaturé and at a pre-
determined humidity, while the lower compart-
ment is cooled to a freezing temperature, said
upper compartment having its liner formed at
the top with a fan receiving recess communicat-
ing with a rearwardly and downwardly extending
conduit leading to the bottom of the upper liner,
and bafile means forming the top of a communi-
cating conduit and extending across the bottom
of said liner, whereby the fan may impel warmer
air downward to pass under said baffle and up-
wardly in said conduit to the fan to prevent

-stratification.

9. In a refrigerator construction, the combins.-
tion of an outer shell having a substantially rec-
tangular top, rectangular bottom, rectangular
rear wall and two rectangular side walls, the top,
bottom and side walls being provided at their
forward edges with facing flanges extending from
these walls for engagement with door seals, a
lower inner liner of substantially rectangular
shape in plan and elevation and substantially
smaller than the outer shell to form a freezing
chamber having relatively thick walls filled with

"insulation between said inner liner and the outer

shell at the bottom, back and two sides, said
liner being secured at the forward edge of its
bottom wall and its two side walls to the outer
shell by means of breaker strips, an upper inner
liner of substantially larger size than the lower
inner liner for forming a high-humidity -com-
partment, said upper liner being rectangular in
plan and elevation and having its open forward
edges secured by breaker strips to the outer shell
at the top and two sides of said upper liner, the
upper and lower liner being secured at the for-
ward edges of the lJower wall of the upper liner
and the upper wall of the lower Hner to breaker
strips. which are connected to a transverse fac-
ing member extending from one side of the outer
shell - to the other side and forming a facing:
flange for engaging a door seal, the said liners
having their adjacent walls forming a partitio:n
between the two compartments and the space be-
tween these adjacent walls filled with a thin
layer of insulation, and an evaporator naving a
fiat plate-like section located uppermost in the
lower freezing compartment adjacent said par-
tition whereby the transmission of heat through
said partition to said evaporator maintains the
upper chamber at a low food storage tempera-
ture and at a predetermined humidity, while
the lower compartment is cooled to g freezing
temnerature, said outer shell and lower liner
being formed at their rear walls with aligned
apertures, and said evaporator being supported
by an insulating plug fittingdn said aligned aper-
tures. and a condenser and motor compressor
carried by said plug and located in a chimney
rearwardly of said plug.
WILLIAM E. RICHARD.
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