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1

This invention relates to refrigerating appa-
ratus.

An object of this invention is to provide an
improved mechanical refrigerator which is adapt-
ed to be manufactured in large quantities and
be distributed and used throughout the United
States. This refrigerator is refrigerated by a
simple compressor, condenser, evaporator sys-
tem having no controls other than the usual
refrigerant expansion and compressor cycling
controils.

The refrigerator has a cabinet with an outer
wall substantially hermetically sealed against
pbreathing action with the outside atmosphere.
An inner liner is vlaced inside the outfer casing
and closely follows its contour, with the neces-
“sary insulating space between the casing and
liner. The liner is so constructed or is provided
with an access from the interior of the liner to
the insulation space, so that breathing action
can take place between the insulation space and
the interior of the liner. Insulation is placed
in ‘the interior of the insulation space in the
form of hermetically sealed bags containing in-
sulation, which bags are made of some impervious
material such as polyethylene.

A frozen food compartment is provided in the
upper part of the refrigerator. It is maintained
at very low temperature and is of rectangular
cross section adapted to receive rectangular food
packages, to be fully packed with them, and fo
prevent local warm spots among such frozen food
packages, This frozen food compartment, with
its surrounding insulation, is placed inside of
the liner, so that its inner surface is at a very
low temperature, and the outer surface of the
insulation is above 32° F., so that no frost can
gather on the outer surface of the insulaticn.

The refrigerator is also provided with an un-
frozen food compartment to be maintained at
a Jow temperature, above 32° ¥, which compart-~
ment is adapted to receive foods in large quan-
tities which are to be maintained above 32° P.
and which are not likely to be dehydrated. This
unfrozen food compartment is also provided with
onhe or more covered pans having a space in which
relatively high humidities are maintained and in
which foods may be preserved which are likely
to be otherwise dehydrated.

Notwithstanding these advantages, the refrig-
erator is adapted to operate satisfactorily in vary-
ing atmospheric temperatures ranging from 50°
to as high as 110°. It is also adapted to oper-
ate satisfactorily in varying degrees of atmos-
pheric humidity, frequently reaching substan-
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tially the saturation point of 100% relative hu-
midity, without danger of accumulating unde-
sirable moisture within the compartments or
within the insulation surrounding the compart-
ments. ' )

The cabinet is provided with an outer door ex-
tending throughout the edge of the outer cas-
ing, and engages the outer casing with a sealed
construction in a manner to reduce infiltration
of outside air into the refrigerator.

The frozen food compartment preferably is
made of a rectangular sided compartment vir-
tually surrounded on all sides, except the door
side, with a freezing evaporator placed on the
outside of the frozen food compartment liner,
which liner is made smooth on the inside to re-
ceive frozen food Dbackages and to be easily
scraped of a slight amount of frost which may
gather after long periods of use. The compart-
ment is adapted to be maintained cold without
defrosting for relatively long periods of time (sev-
eral months). Insulation is placed around the
frozen food compartment, and is made sufficiently

“thick to cause the outer surface of the insula-

tion to remain above 32° F., within the cabinet
liner. The insulation is hermetically sealed
against any breathing action which would per-
mit any substantial accumulation of frost ad-
jacent the freezing evaporator, on the outside
of the frozen food compartment liner. This in-
sulation may be made of hermetically sealed bags
with surface so closely pressed against the outer
surface of the frozen food compartment liner,
that only a slight amount of frost can ever gather
adjacent the freezing evaporator, or the insula-
tion can be so hermetically sealed that no ac-
cumulation at all can occur within the insula-
tion. The frozen food compartment, with the
freezing evaporator and the insulation is adapted
to be inserted into the upper part of the un-
frozen food compartment liner. -
The unfrozen food compartment is formed by
that portion of the cabinet liner which extends
pbelow the frozen food compartment. The space
between the cabinet liner and the outer casing
is insulated by surrounding the liner with bags
of insulation (hermetically sealed bags of poly-
ethylene enclosing glass or mineral wool) pressed
against the outer surface of the liner, so that
no moisture whatever can gather inside the bags,
and substantially no moisture can gather on the
outer walls of the liner and nowhere inside the
bags. In order to cool the major portion of the
unfrozen food compartment, and in order to pre-
vent accumulation of moisture either inside of
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the unfrozen food compartment or in the insula-
tion space, a frosting and defrosting evaporator
is placed inside of the unfrozen food compart-
ment and is preferably in the shape of a verti-
cal rectangular plate, in the upper rear part of
the unfrozen food compartment, This frosting
and defrosting evaporator may-be:cooled by plac-
ing it incseries refrigerant flow relationship with
the freezing evaporator surrounding the frozen
food compartment. The outer surface of the
frosting and defrosting evaporator is.colder.than
the outer surface of the insulation of the frozen
food compartment, or of the cabinet liner, or
of the insulation space between:the cabinet.liner

and the oufer casing, and hence continuously

freezes moisture from these places and prevents
any material accumulation of moisture within.the
cabinet.

A motor compressor unit and condenser -are
placed in the lower part of the refrigerator and
-are -in refrigerant flow relationship with “the
-freezing evaporator and the frosting and defrost-
Jng:evaporater. The compressor is. cycled fre-
-quently (several times & day) to maintain the de-
sired temperature conditions in the refrigerator
-and this is-accomplished: by providing a thermo-
- static switch having its thermostatic bulb in sub-
stantial contact with: the frosting and: gefrosting
~evaporator. The switch:starts the compressor

when the frosting -and defrosting evaporator -

-reaches-a temperature above 32°F. such: as 34° 7.
-and -after .this -evaporater ‘has -defrosted, and
~eauses’ the: compressor to run until this evapora-
-tor reaches a very low frosting temperature, low-
‘er-than the temperature of the'frozen food com-
-partment,-such:as 0°F.

“/Fhe constructionrand:relationship of the freez-
ing evaporator-and the -frosting -and defrosting
-evapoerator are such. that. a.large portion of the
iliquid-refrigerant:in the frosting and defrosting
-evaporator is forced, in liguid form, into the
-freezing -evaporator during:the defrosting cycle,
.thus reducing the amount-of heat and length of
-time-required to:defrost-the: frosting-and: defrost-
iing:evaporator.

"This -refrigerator is adapted-to maintain the
frozen.:food :compartment ninterruptedly below
-82° swithout .the -defrosting for ‘long:periods of
time, sueh as.several months; ‘independently of

-the: ¢yeling  of the motor: compressor unit, which 5

-gyeling oecurs several times:a -day, since the. tem-
perature of the liquid refrigerant in the freez-
ing -evaporator -does not rise-gbove 32° -F..even
~during-the defrosting periods. The refrigerator

-is maintained in proper-condition hy the-auto- :

-matic defrosting the -frosting -and defrosting
-evaporator, which operation: is performed: ‘during
~each ‘compressor cyele and so -quickly ‘that mo
rmelting -can take place in the frozen food com-

-partment. The refrigerator-can operate at Very ¢

high efficiency in all-sections:of the country un-

-der-varying conditions -of atmospheric:tempera-
:ture -and -humidity without ‘becoming - frost .or
‘moisture bound: eitherwithin its food preserving
~compartments or within its insulation space.

Further objects: and advantases of the present
invention -will be-apparent from- the following de-
:scription; reference being had to the-accompany-
dng drawings, wherein a preferred form of the
bresent. invention is. clearly. shown.

JIn the drawings:

Fig. 1 is.a vertical sectional -view taken sub-
stantially along the line |—I of Fig. 3 with the
inner door omitted and with the side insulation
-removed, of the upper.portion of a two tempera-
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ture refrigerator embodying one form of my in-
vention;

Fig. 2 is a vertica] sectional view taken sub-
stantially along the line 2—2 of Fig. 3 with the
side insulation removed of the bottom portion of
the two temperature refrigerator, the upper por-

“tion ¢f which'is shown: in*Fig..1;

-Fig. 3.8 a fragmentary front vertical sectional
view taken substantially along the line 8—3 of

.Bigs. 1 and 2;

Fig. 4 is a fragmentary rear vertical sectional

View taken substantially along the line 4—4 of

Figs. 1 and 2 with the back insulation removed:
‘Fig.-5 is:a perspective view of the removable
two unit primary refrigerant evaporating cireuit

‘glone;

Fig. 6.is. a side view of the removable two unit
refrigerant evaporating system;

‘Pig. T is a front view of the removable two unit
refrigerant. evaporating system with the door

-closed;

Fig. 8 is a vertical sectional view of a modified
form of freezing compartment-container; and
Fig. 9 is.a fragmentary enlarged portion of the

lower front edge of Fig. 8 showing the method of

sealing,

Referring now to the drawings there is pro-
vided an- outer hermetically sealed sheet metal
cabinet shel] 29 enclosing the top 22, bottom 24,
tides-26-and 28, and-rear 20 of the cabinet. The
joints of this shell are sealed by welding: or other
suitable metal seal and preferably -are addi-

‘tionally sealed on'the interior: by the use of some

form  of non-metallic ‘sealing material such as

-asphalt applied:in molten form.

Within and substantially uniformly spaced
irom the:outer shell 20 is g box-shaped inner
metal liner 28 having its front side open. The
front:edges ‘of this liner 38 are connected hy a
breaker-strip- or throat-49 of a:thermoplastic or
other suitable poor heat conducting material with
the front waly. 38 of the outer shell 28. The seal-
ing of the outer shell 20 is: completed by a hollow

-metal:outer door-48: containing insulation. It is
:provided-witih a gasket type seal 48 extending en-

tirely around the deor which makes:sealing en-
gagement with the.front 8§ of the outer shell 20.
This seals the-interior of the cabinet from the

-outside:air. Because of this completely hermeti-

cal sealing of the outside of the cabinet no airor
moisture: can enter the cabinet except by open-

‘ing-the door 486.

The cabinet is provided with a completely re-

:movable series type two unit primary evaporating

system including an insulated, completely -en-

-closed freezing compartment container 32 and a

vertical refrigerant plate 96 fastened to the bat-
tom -of the container 32, Referring now more
partieularly to Pigs. 1 to 4 inclusive, the freezing

‘compariment container 32 is-formed of an inner
.box-shaped:metal can 229. Bonded to the outer

surface of this can 229 is a tubular series type re-
frigerant-evaporator including a serpentine por-
tion 222 provided on the right side, a second ser-

‘pentine portion 224 provided on the top, a third
-serpentine portion 228 provided on the left side.
-and a ‘serpentine portion 228 provided upon the

bottom. The configuration of this primary freez-
ing evaporator, composed of the serpentine por-
tions 222 to 228, is shown in Fig. 5. 'The bottom
serpentine portion 228 connects onto the bottom

:of a.cylindrical tank 238 which. serves as a dis-

engaging tank and accumulator.
Insulating means 221, such as glass or mineral

‘wool, is provided upon:all sides of the can 220:and
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-the freezing evaporator coils. - The insulation 221
‘js  then enclosed in an outer box-shaped metal
can 232. The gap between the front edges of the
inner and outer cans 220 aid 232 is sealed by
some suitable thermoplastic sealing material 234,
such as hot asphalt. The front edges are struc-
turally connected by a thermoplastic member 235
‘of polystyrenie or phenol formaldehyde resin
which provides a structural connection between
the cans which also serves as a heat transfer
barrier. By this arrangement, the space be-
tween the cans 220 and 232 is hermetically sealed.
‘The interior of the can 220 is closed by an inner
door 240 which is hinged by the hinge 242 to the
“front edge of the outer can 232. The door 248
is insulated and may be provided with a gasket
seal 241 similar to the seal 49 so that no moisture
can enter the interior of the freezing compart-
‘ment 32. The interior of the metal can 220 is
smooth so that any snow or frost forming therein
may be readily scraped off. It provides a very
convenient compartment for frozen foods which
are normally packed in box-shaped containers.
‘Because of the double can construction with the
insulation and the serpentine evaporating por-
tions directly in contact with the inner can, this
unit has a relatively high mass and holdover ca-
pacity. This insulation. between the inner can
220 and the outer can 232 is sufficient so that even
though the inner can and its interior should ke
cooled below 0° F., the outer walls thereof will
always remain above 32°F, The outer can 232
is so shaped that it exactly fits within the top
part of the inner liner 38 and is removably fas-
tened therein by any suitable means.

For cooling the remainder of the space within
the liner 38 below the freezing compartment con-
tainer 32, there is provided a vertical refrigerated
plate 99 having a very small mass and holdover

‘capacity relative to its surface area. This plate *

99 is provided with a serpentine refrigerant pas-
sage 125, the lower end of which is connected by
the tubing 94 which connects to the top of the
‘tank 230 from which it is fed with refrigerant.

The upper end of the serpentine passage 125 con-

nects with a lower disengaging chamber 244 pro-
vided in the plate 90 which connects by four ver-
tieal passages 246 with a top disengaging cham-
ber 248. The upper portion of the disengaging
chamber 248 is connected by the suction conduit
250 with the inlet of the motor compressor unit
59 provided beneath the bottom wall 24. The
motor compressor unit 50 withdraws evaporated
refrlgerant from the accumulator 248 and for-
wards compressed refrigerant to the condenser
52 from which liquid refrigerant is conducted
through a capillary tube expansion device 54 to
the jower inlet portion of the serpentine evapo-
rator section 222 on the right side wall of the can
228, The refrigerated plate 90 is supported di-
rectly from the outer can 232 by a pair of metal
strips 252. The liquid line 54 and the suction
line 250 are placed within the insulation space
directly beneath the breaker strip 40 so that by
removing the strip 40, the entire primary re-
frigerating system can be readily removed from
the cabinet.
“"The operation of the refrigerating system is
controlled by a thermostatic control switch 80
 Wwhich is disclosed in-diagrammatic form. Pref-
erably it is of the constant cut on type. It may
be constructed in a manner similar to that shown
in the Grooms Patent No. 2,351,038. - It includes
contacts 83 which are connected in series with
~one of the supply conductors-84 which ‘conducts
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électrical energy to the motor compressor unit 50,
It has a temperature sensitive element in the
form of a capillary tube 84 which ends in a ser-
pentine portion 86 clamped to the back side of
the refrigerated plate 90 as shown in Figs. 3 and
4. This thermostat 80 is set so that its contacts
close when the refrigerated plate 90 reaches a
temperature of 34° to 36° F. It is set to open at
about 0° P. The switch preferably is a fixed cut
on type (. e. fixed closing temperature) but the
cut off may be made variable so that the cut off
point may vary between about 0° F. and minus
10° P

The motor compressor unit 59 is of the so called

‘high side type with the suction line 250 entering

the inlet of the compressor substantially directly
and with the compressor discharging into the in-
terior of the shell of the motor compressor unit.
The lubricant for the motor compressor unit is
stored in the space into which the compressor
discharges. The electric motor which drives the
motor is likewise located in this space. A com-

_pressor of this type is shown in the Rataiczak

Patent No. 2,377,965 issued June 12, 1945, With
such a compressor properly charged with lubri-
cant and refrigerant, the refrigerated plate 90
will completely defrost during every idle period
of the motor compressor unit and will frost dur-
ing each running cycle to keep the humidity
within the unfrozen food compartment space be-
low the freezing compartment container 32 at a
desired ficure. It will also keep the unfrozen
food compartment at an almost constant tem-
perature of about 36° F. regardless of the en-
vironment temperature. It will also keep the
freezing compartment at a temperature below
10° F. despite the defrosting of the refrigerated
plate 99. The high holdover capacity of the
freezing compartment container prevents any
large rise in its temperature during the defrost-
ing of the plate 890.

To adjust the system to provide the proper
relationship of the temperatures maintained in
the freezing compartment and in the food com-
partment, the system is placed in a 110° room
‘and after reaching uniform conditions, the
thermostat cut off is adjusted to a point to cb-
tain the desired temperature in the freezing
compartment 82. In general, the cut off point

. may be adiusted between minus 5° and plus 5° F.

to obtain & package temperature below 10° F
The refngeratcr is then placed in a T70° T'oom
and operated until it reaches substantially uni-
form conditions. The refrigerant charge in the
system is-then reduced until the refrigerated
plate 98 does not receive liguid refrigerant during
the initial portion of the running c¢ycle. If the
food compartment 28 is still too coid, additional
refrigerant is remove J. from the refrigerant eir-
cuit until the desired food compartment tem-
peratures are obtained. This system provides
satisfactory refrigerating temperatures in both
the freezing compartment 82 and the food com-
partment 38 under temperatures varying from
70° to 110°,

The bottom- of the liner §8 is provided with
two covered pans 127 and {28 which are con-
veniently arranged to pull out as drawers. Since
these pans are substantially closed, it is neces-
sary to provide additional cooling in this area
so ‘that the food in these pans are kept at-a
suitable refrigerant temperature.. For this pur-
pose there is wrapped about the sides: and back
of this compartment, in serpentine fashion, the
tubing 131 which constitutes the evaporator of
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& secondary. refrigerant. cireuit. which. includes
the connecting conduit (233 and {385 which. are
connected: to the bottom and the top respectively
of the tubing 131 and the secondary condenser
137 which is clamped: to thie back side of the re-
irigerated plate 88 as:shown in Figs. 1, 3 and 4.
This  secondary condenser (31 condenses. re-
Irigerant: at a rate to; provide sufficient evapora~-
tion, ofrthe refrigerant in the evaporator tubing
13i . to keep the porticn of the liner- 38 adjacent
the pans (27 and (29-at a temperature between
about 34° and-36° F. The extent of the evapo-
‘rator tubing provided can be increased or de-
creased to assist in: providing the desired addi-
tional cooling of the unfrozen food compartment
within: the liner 88 beneath the container 32
necessary to; keep- this compartment at desired
refrigerating temperatures. Because of this ar-
rangenient, high hurnidity is provided within the
pans 127 and 128 making them ideal for the pur-
pose. of-storing fresh fruits and- vegetobies with-
ot substantial dehydration.

The upper portion-of the unfrozen feod com-
partment above the pans {27 and {29 and be-
neath the container- 32 is intended.for foods in
containers which - are therefore not subject to
dehydration. Therefore lower humidities are
provided by the location of the frosting and de-
frosting: plate £9. in this. compartment so that
the. food containers will not become wet.

Moisture:vapor tends to migrate to the coldest
surface at which it has access. Because of the
sealing of the frozen food container $2 by the
hermetical sealing of its walis and by the door
248 and-its. gasket seal 24!, the moisture vapor
within the.cabinet migrates. to the next coldest
surface which is the refrigerated plate 88, This
causes moisture vapor within the insulation
spaces between the liner 33-and the outer shell
20.to.migrate to and be.-deposited as:frost upon
the refrigerated plate 90. From a practical
standpoint, it is impossible to perfecily seal the
inner walls of the insulation space. Therefore
no attempt is made to seal such walls and thereby
breathing openings or leakage accesses occur
between. the insulation spaces and the interior
of the liner 88. Any excess-humidity within the
unfrozen food compartment also is deposited in
the form of frost upon the refrigervated plate 98.

When - the refrigerated plate 349, because of its ;

small mass and holdover capacity, rapidly rises
to a temperature above 32°, such as 36°, upon the
off .cyele, 21l of this frost melts and is conducted
to the bottom of the liner 38 from which it is

drained by the drain {587 to the pan (5§ in the ;

machine compartment {68! provided beneath the
bottom wall 24. Here the pan (58 will be heated
sufficiently by its proximity to. the motor com-
pressor- 88 and the condenser-52 that the mois-
ture will be evaporated therefrom.

The insulation space between the liner 38 and
the outer shell 25 is filled with some suitable form
of heat insulation such as glass or mineral wool.
As shown, the glass or mineral wool is enclosed

in flexible hermetically sealed bags of polyethyl- &

ene. or- polyvinylidene chloride. Such bags ex-
clude moisture vapror from the glass or mineral
wool.

A modified form of freezing compartment con-
tainer 332 is shown in Fig. 8 as-a modification of
the disclosure of the freezing compartment con-
tainer-32. This freezing compartment container
332 -includes an inner box-shaped metal can- 329
to..the- outer surface, of which is. attached: the
serpentine tubular refrigerant evaporator shown
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best.in Fig: 5 and designated by the: reference
characters.222-to 228 inclusive.. The evaporator
tubing and the can 328.is surrounded by. insula-
tion 321, preferably in the form of glass or min-
eral: wool: Instead of providing a metal wall of
a seal for the insulation-32{, there is provided
a -bag 323 of some suitable flexible plastic mate-
rial such as polyethylens or polyvinylidene chlo-
ride. The front open-edges of this bag 323 are
sealed- to-the outer surface of the can 332 by
some- suitable sealing material 323 such as as-
phalt:applied in a molten state. This bag 223 and
the insulation therein is protected by an outer
box-shaped metal container 327 which does not
heed.to be sealed because of the seal provided by
the bag 323. The inner and outer cans 328 and
321 are structurally connected together by a
spacing frame 328 of a suitable solid thermo-
plastic material 828:such as polystyrene or phenol
formaldehyde resin. This freezing compartment
container 832 has fastened to its lower rear por-
tion a refrigerated plate such as the refrigerated
plate 8@ 50 as-to provide a unitary primary evapo-
rating system which may be removed as a unit
from the-refrigerator.

While the form of embodiment of the inven-
tien as herein- disclosed constitutes a preferred
form, it. is to be understood that other forms
might be adopted, as may come within the scope
of the claims which follow.

What is claimed is ag follows:

1, Refrigerating apparatus including an above
reezing food- compartment and a below freez-
ng compartment to be maintained below g pre~-
detsrmined sub-freezing temperature, a thermal
heat transfer barrier between  said compart-
ments, a refrigerant liquefying ‘means, a freez-
ing evanorating means in heat exchange rela-
tion with said-below freezing compartment and
having its inlet connected to said liquefying
means: and having its outlet extending above a
majer portion of the evaporating space to pre-
vent the gravity drainage of liquid refrigerant
therefrom, a: food compartmenst evaporating
means in heat exchange- relation with said food
compartment, a-liner surrounding-the food com-
partment, said food compartment evaporating
means being located. inside of- said liner- within
the food compartment, a secondary refrigerant
cireuit having an evaporating portion located
cutside. of and in contact with the outer wall
suriace cf: sald liner- and having a condensing
portion . inside. said liner in. direct contact with
said food compavtment evaporating means with
a refrigerant connection between said evaporat-
ing and.condensing. portions, an open sukbkstan-
tially unrestricted connection connecting the
outlet of said freezing evaporating means and
the inlet of said food compartment evaporating
means, '

2. Refrigerating apparatus including an above
freezing focd compariment and a below freezing
compartment to be. maintained below a prede-
termined. sub-freezing: temperature, « - thermal
heat. transfer barrvier Lietween said compart-
menis, a. refrigerant liguefying means, s freezing
evaporating means in heat exchange relation
with, said below freezing compartment ang hav-
Ing its.inlet. connected. to. said.liquefying means
and . having- its. outlet extending above a major
portion of the evaporating space.to prevent the
gravity. drainage-of liquid. refrigerant, therefrom,
a.food, compartment:evaporating means-in heat
exchange. relation. with.said. food- compartment,
a:liner-surrounding; the food compartment, said
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food compartment evaporating means being lo-
cated inside of said liner within the food com-
partment, a secondary refrigerant circuit hav-
ing an evaporating portion located outside of and
in contact with the outer wall surface of said
liner and having a condensing portion ingide said
liner in direct contact with said food compart-
ment evaporating means with a refrigerant con~
nection between said evaporating and condensing
portions, an open substantially unrestricted con-
nection connecting the outlet of said freezing
evaporating means and the inlet of said food
compartment evaporating means, and a thermo-
static cycling control means having a thermally
sensitive element in direct contact with said food
compartment evaporating means having means
for preventing the starting of said liquefying
means until the food compartment evaporating
means reaches a temperature above 32° F. for
defrosting said food compartment evaporating
means and having means for preventing the
stopping of said liquefying means until said food
compartment evaporating means is cooled be-~
low said predetermined sub-freezing tempera-
ture.

3. Refrigerating apparatus including a her-
metically sealed outer shell, a liner within and
spaced from said outer shell a distance sufficient
to provide adequate insulation space, said liner
containing a unitary evaporator structure in-
cluding an insulated box shaped freezing evap-
orator and an exposed refrigerated plate con-
nected to and extending from said freezing evap-
orator, said freezing evaporator including bhox
shaped metal refrigerated walls enclosing a
frozen storage compartment and insulating
means surrounding said metal walls and a mois-
ture impervious enclosure immediately surround-
ing said insulating means and sealed to the open
portion of said freezing evaporator, said en-
closure being of such size and shape to fit within
said liner, a refrigerant liquefying means hav-
ing its liquid supply line connected to the inlet
of said freezing evaporator and having its suction
line connected to the outlet of said refrigerated
plate, the outlet of said freezing evaporator be-
ing connected to the inlet of said plate and a
secondary refrigerant circuit having an evapo-
rating portion located in said insulation space in
contact with the outer surface of said liner and
having a condensing portion within the space
enclosed by the liner in contact with said plate.

4. Refrigerating apparatus including a hermet-
ically sealed outer shell, a liner within and spaced
from said outer shell a distance sufficient to pro-
vide adequate insulation space, said liner con-
taining a unitary evaporator structure including
an insulated box shaped freezing evaporator and
an exposed refrigerated plate connected to and
extending from said freezing evaporator, said
freezing evaporator including box shaped metal
refrigerated walls enclosing a frozen storage com-
partment and insulating means surrounding said
metal walls and a moisture impervious enclosure
immediately surrounding said insulating means
and sealed to the open portion of said freezing
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evaporator, said enclosure being of such size and
shape to fit within said liner, a refrigerant lique-
fying means having its liquid supply line con-
nected to the inlet of said freezing evaporator and
having its suction line connected to the outlet of
said refrigerated plate, the outlet of said [reez-
ing evaporator being connected to the inlet of
said plate and a secondary refrigerant circult
having an evaporating portion located in said in-
sulation space in contact with the outer surface
of said liner and having a condensing portion
within the space enclosed by the liner in contact
with said plate, and a thermostatic switch con-
trolling the cycling of said liquefying means and
having a thermosensitive element in contact with
said plate having means for preventing the start-
ing of said liquefying means until said thermo-
sensitive element rises above 32° F. and having
means for preventing the stopping of said lique-
fying means until said thermosensitive element
reaches a temperature below the temperature of
said freezing evaporator.

5. Refrigerating apparatus including an above
freezing food compartment and a below freezing
compartment to be maintained below a prede-
termined sub-freezing temperature, a thermal
heat transfer barrier between said compartments,
a, common access door for said compartments, 2
refrigerant liquefying means, a primary freezing
evaporating means in heat exchange relation with
said below freezing compartment and having its
inlet connected to said liquefying means and hav-
ing its outlet extending above a major portion
of the evaporating space to prevent the gravity
drainage of liquid refrigerant therefrom, a food
compartment primary evaporating means in heat
exchange relation with said food compartment,
a liner surrounding the food compartment, said
food compartment evaporating means being lo-
cated inside of said liner within the food com-
partment, a secondary refrigerant circuit having
an evaporating portion located outside of and
in contact with the outer wall surface of said liner
and having a condensing portion in thermal ex-
change relationship with one of said primary
evaporating means with a refrigerant connection
between said evaporating and condensing por-
tions, and an open substantially unrestricted con-
nection connecting the outlet of said freezing
evaporating means and the inlet of said food com-
partment evaporating means.

SYLVESTER M. SCHWELLER.
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