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1

“afors “and refers “partl
“tlre refrxgerators “whichineliide s compartment
“for ‘storing’ frozen food

“One’ ‘purpose “is* to
‘ment whereby the-ref
hner 1s d1v1ded mto i ur eparate ompartm nts,
proper temperature

‘foods, -Q0T0SS the uppe
ated space, which placés all“shelves- for the fre-
“quently” used foods at’eye ‘and reach’ level-and
“avoids stoopmg to 'seevand reach- foods on-low
-shelves as in most’ other vefrigerators.

(B) A Humid crisper’ compartment ‘deross the
“Genter of ‘said réfrigerated ‘space, Which “ig” ‘also
ateasy reach’level, and'in ‘which'a high humidity
‘may-be maintained to-avoid dehydratlon of vege-
“tables,” fruits and’ left-overs ‘thereby - ‘avoiding
‘the ‘need “for- wrappmg “or*covering-such food
‘jtems.

1 (C) AN iee culie freezing: ‘compartment across

the “ceritral aréa of:said’ ‘fefrigerated space, be-
Aow? elbow 1evel ‘making it convement to: insert
~pafilled  trays without “spilling: water," “whereags
“miost other- réfrigerators place ‘the” ice ‘trays ‘dt
"or near-the ‘t0p of the box; making it extreniely
‘diffieult; to insert Alled $rays without-spillage.

(D) A-frozen food storage: ‘compartment 4¢ross
»»the lower portion of said refrigerated space; ‘with
the frozen food packages stored in®bins or bas-
keéts which-pull’ out-and- tilt - for-convenient ae-
cess-to any: packages ‘wanted.

Another ‘purposeis -to: provide- automatic “de-
_frosting:of the refrigerating evaporator surface
in compartment:¢A)” whenever refrigerant is not
‘peing supplied to:-said-evaporator..

-Another ‘purpose. is‘to: -maintain :the relative 4

humidity - in - compartment (A) - -substantially

_higher than in: most: other refrigerators, which
is- accompllshed by - usmg .an evaporator of light
We1ght and -low ‘total heat content -and adapted

to. warm up - qu1ck1y ‘to.the: temperature of the 45 i

~shell or* enclosure )
Another purpose 1s\to prov1de a s1ng1e, umtary

7surround1ng ‘air when “the: refrigerant supply -is
-shut off, which avoids: accumulatmg moisture, as
-flost .out- of the- surroundmg air-and_food- ex-
‘_cept durmg the relatwely brlef per1ods when
the condensmg unit is running. When the: con-
densing. unit is not: runmng, ‘the.slight accumu-
‘latron of frost melts quxckly -and. part of the
mmsture isire- evaporated by the surroundmg air.
. .-Another:purpose

“automatic means of'draimng and dlsposme of 56

85
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any defrost’ cond
~evaporator in ‘coni
ing no attention whatsoever.

__ “‘AnotHer purpose )
8 -glen to obtdin” low-manufacturing cost 1 use
only one lmer ms1de the 1nsu1at10n only one

' results in a Higher sellmg price to’ the refngerator
‘yiser.
Another putpose 1s to prov1de an 1mproved and

~‘compartments With-only ohe‘¢ondensing  unit
and one electric control or sw1tch

Anether’ purpose

relative’ hum1d1ty B

20 -the: houséWife niay maintain the: hum1d1ty ‘high

j'enough “to: av01d dehydratlon ‘ofany foods stored

E & 't' nt but low enough to avo1d

g
‘ to+ provrde a’bréak'in the
-"conductmnrof heégt in-the'walls of‘the-liner sur-
rounding:sdid ‘Féfrigérated - space, ‘saidbireak be-
‘ing “lecatedat-the -level- of the: separatlon be-
tween “the low temperature’ ‘conipartments and
~the: h1gher temperat r'e- compartments thereby
fenablmg me to mai nsub=zéro ‘témperatute
“in’ compartiients (C)"‘ and (D) “adjacentto’said
-lineriwalls, but to’ mamtam the hne walls® above
¥aid break at Empe [z

f<thereby avoiding-any ice: ‘formation=on’ said’ Imer
“Walls#in® compartment B,

‘Anotier’ purpose is to- ‘aveidiany accumulstion
of mmsture 1n th

i 18 atlon of the refrlgerator

.refrxgerator “and Whith' is" mSualled in or.re-
moved from the refngerator as a complete as-
i

rovxde o smgle refrig-
ating systém which will supply refrigerant to
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all the evaporators in series when refrigeration
is needed in all of said four compartments, which
will shut off the supply of refrigerant to the
evaporator in compartment (A) when that com-
partment comes down to the desired tempera-
ture, but will continue to supply refrigerant to
the lower evaporator until compartments (C)
and (D) come down to the desired temperature.

Another purpose is to provide a hinged cover
or door over one of said compartments;, which
will open down 90° to form a shelf on which to
set articles when placing foods in or removing
foods from the refrigerator.

Another purpose is to provide a novel means
of insulating the refrigerator, using two insulat-
ing materials of different conductivity charac-
teristics, which enables me to use an insulation
chamber of uniform thickness from top to bottom
of the box, but to obtain greater insulating ef-
fect around the lower portion of the box where
‘the temperature differential is greater.

Other purposes will appear in the specifica-
tions and claims.

-I illustrate my invention more or less diagram-
-maftically in the accompanying drawings, where-
in:

Fig. 1 is a front elevation with the door open;

Fig. 2 is a section on an enlarged scale on the
line 2—2 of Fig. 1;

Fig. 3 is a detailed vertical section of one side
-of the structure illustrated in Fig. 5;

Fig. 4 is a section on an enlarged scale on the
‘line 4--4 of Fig. 1, with the front door closed;

Fig. 5 is a section on the line 5—35 of Fig. 2;

Fig. 6 is a flow or cycling diagram; and

Fig. T is a partial vertical section through a
variant form.

Like parts are indicated by like symbols
-throughout the specification and drawings.

Referring, for example, to Figs. 4 and 5, | gen-
erally indicates any suitable supporting members
~or feet upon which is mounted a base structure
Jincluding any suitable front removable panel 2
and any suitable fixed side walls 8 and rear wall 4.
The bottom § may be suitably apertured to per-
.mit the upward passage of air and the rear wall
§ may also be suitably opened whereby air may
.be circulated through the condensing unit space
X defined ‘within the above described structure.
Within the condensing unit space X I may posi-
tion any suitable refrigerating unit, the details
of which do not of themselves form any part
of the present invention. 6 diagrammatically in-
dicates a combined compressor-motor unit of any
suitable type, and T diagrammatically indicates
any ‘suitable condenser. The connections be-
tween the refrigerating unit and the evaporat-
ing units will later be described in detail.

I provide any suitable insulated housing shown
as including a top wall {0, a rear wall {1, a bot-
tom wall 12, side wallg 13, 14, and a hinged door
{6. FEach such wall may have an outer ele-
‘ment ¢ and an inner element b with any suit-
able intervening insulating materials ¢. The
‘outer members may, if desired, form upward con-
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tinuations of the previously described walls 8 and -

4. The insulating effect of the bottom wall {2
and of the lower parts of the side and rear walls
may be increased by inserts 16 of more efficient
insulation. I do not wish to be limited to any
specific means, but, as an example, the basic
insulation ¢ may be of fiberglas, or other suitable
material, with the inserts 16 being of a material
such as Santocel, of low heat conductive char-

70

-wardly extending flange 22¢ of the shelf 22.

S ey -

4
having a heat transfer coefficient well below the
grade used in the upper zone. Thus, as will be
clear from Figs. 4 and 5, I provide an insulated
housing of differential heat transfer or heat in-
sulating characteristics, the lower part being
more efficiently insulated than the upper.

The cooling compartment will thus be under-
stood to be bounded or defined by the inner ele-
ments b of the top, bottom, rear and side walls,
the otherwise open front of the storage compart-
ment being closed or closable by the hinged door
15 with any suitable sealing strips (7.

In the device, when finally assembled, I pro-
vide an insulating- separating shelf between the
more highly insulated lower portion and the less
highly insulated upper portion. For example, I
illustrate a horizontal insulated shelf structure
18 having side hangers or side walls 1§ terminat-
ing in an outwardly extending flange 20 remov-
ably supported on any suitable abutments or
supports 21. - Thus the insulating partition 18
upwardly bounds a low temperature storage zone
and downwardly bounds a high temperature stor-
age zone. As anh glternate insulating means be-
tween the two compartments, I illustrate a re-
movable shelf positioned to form the floor of the
higher temperature compartment, with a pan or
tray directly below the shelf, said pan or tray
providing static air insulation to separate the two
compartments. It may also be used for storing
fresh meats and other foods at a temperature
somewhere between the temperatures maintained
above and below said pan or tray.

Considering first the low temperature storage
zone, I provide an evaporator structure in the
form of a horizontally extending shelf or partition
22 and depending side walls 23. Secured to the
lower surface of the top wall 22 and secured to the
outer surfaces of the side walls 23 are evaporator
colls or units 24a, 24b, and 24c, which may, for
example, be connected in series. The shelf 22
is separated from the walls 23 by intervening rub-
ber elements 25. A sealing strip 26 extends
around the sides and rear edges of the upper out-
It
will be understood that rubber or a suitable rubber
substitute may be employed to the end that the
space below the flanges 22a is sealed from the
The lower edges of the walls 23c
are  supported by bushings 27 through which
screws 28 extend into threaded members 29. It
will be understood that the above described struec-
ture can readily be removed outwardly through
the open door when the screws 28 are removed,

The cycling connection for the evaporators 24a,
28D, 24c, will 1ater be described. It will be under-
stood, however, that the space below the insulat-
ing ‘partitioning means 18 is kept at a tempera-
ture substantially below freezing. Thus ice trays
30 may be positioned on the shelf 22 in the space
between that shelf and the partitioning means (8.
The front opening of this ice cube freezing space
may be closed, for example, by a door 31 horizon-
tally transversely pivoted at its lower edge as at

-32 and provided with a suitable operating handle

83. The gap between upper edge of door and the
partition {8 is closed with gasket 31a, as will be
clear from Fig. 1. The space below the shelf 22 is
shown as closed by front doors 34 vertically hinged
as at 35. Any suitable finger openings or slots 36
may be employed, or any suitable handles may
be used. Any suitable insulatioh, for example,
cork may be employed, as shown by 34¢ in Fig. 4,

acteristics. - Or I can employ a grade of fiberglas 78 Any suitable removable storage baskets 31 may he
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rpos1tloned in’ the cold’ storage shace thus provided,
for storage”’ of ‘the“frozén food packages.
Located in the higher temperature storage'zone
‘and spaced’ upwardly above insulating: part1t1on-
mg means 1815 2 shelf40. “Toward' its rear edge
are a plurality of openings’ 41-which maybe’ cIOSed
by any suitable slide 42 with its apertures 43, “The
‘shielf “40°may be advantageously made of:'glass,
“whiereas the shutter structure. at the rear’nay e
‘forimed of abutting metak plates. “The location of
apertured shuttered memberis a ‘matter of ‘chdice,
“but; it is ‘convenient-to put’ it at’the” réar of the
shelf The front “opening of ‘the” intermediate
storage space ‘thus” formed is" closed by ‘8- door” 45

‘hinged gt its lower ‘edgeas at”46 Its upper” ‘edge’

“47 abuts the: fronit-of the shelf B0 or thie SUppPoIt
“for the shelf. “48 is‘any suitable segmental’ 11m1t
‘mesns which is effectwe to support the door 45'in

substantlally horlzontal “position: when it¥is fully
‘20 ‘“the“instlation”of . the:-housing* because-of ‘falilty

'opened ‘When in 'such’ posmon ‘it“serves as‘a
convement shelf for holding articles being msert—
“ed into or femoved from the storage space. " The
'storage space thus providéd may be described as
4 mioist zone or section ‘within the high'tempera-
“ture storage compartnient. The above described
shutter structure; when adjustmient is varied, in-
‘creases or ‘diminishes the movement of water
vapor to the evaporator in"the upper portion of
“the high ‘temperature zone. Thus I prov1de an

‘effective ‘control "of ‘the relative huimidity in the "

moist zZone in"the space’ between the partitions or

“shelves 18" and 43. This provides ‘a conyvenient

mo1st storage zone ‘for ‘vegetables or:the: like.
"I the upper part of the storage zone, I provide

“two thin, light weight side plates 50, 51 each plate

‘having secured to {ts outer face appropriate evap-
“orator coil'58a or 5ia. "At the upper edges of ‘the
‘plates ‘50, 51, I illustrate any su1tab1e ‘system “of
yents which may, for" example, “be formed by

“louvres 52, to provide’ free crrculatmn of air be-

tiween said plates and the liner walls. "Below each
“of ‘the evaporator coils is a drip pan or gutter 53,
each such pan having'a bottom spill” outiet 53a
whrch removably enters the’ upper inner ‘end’ of

‘the 'condensate ducts 54. "The ducts extend'

downwardly -to the pan 55.in “which .is the ¢on-
“denser séction 1g- which may be in series with'the
,prevmusly descrﬂoed -condenser 1. “This, the
mmsture from the pan or gutter 83 is de11vered
“to_the outside pan 55 and the Heat of ‘the con-
.denser - Ta effectwely assists in evaporatmg and
‘thus-disposing. of the moisture. It will be under-
‘stood that any suitablé shélves may beé ‘employed
in the storage zone.

The -refrigerant .connections .are as Tollows:
The compressor §- delivers compressed.gas along
the-duct 6a to the condenser units Ta-and 1. The
condensed refrigerant is carried by -any ‘suitable
caplllary 60, part-of which may be in contact with
‘ot eoiled about the- retirn duct 6b> whmh extends

- %o the intake side. of the compressor 61 dia~
: grammatmally indicates ‘a ‘thermal . modulatmg
'valve controlled by any su1table temperatule Te-
isponswe bulb 62 with its connecting -duct 62a.
:Assuming that temperature conditions permlt the
refr1gerant flows from the. cap1llary 69 through
the relatively enlarged duct 83 through the ther-
mal'modulating valve gl and thence to. the evapo-
iator coil 50z, In the partloular embod1ment of
the invention herein shown, the two coils for the
“high. temperature storage are in series. Thus ‘the
refrigerant flows. along the duct 63a to the second
-evaporator coil §la. ‘It flows thence by the duct
63b to and through the vaporatOr coils 24 "24b,
“o8e, in"the “Tow “temp ire “stordge €

25 “ing partitioning méans 8.

30

40

b0

‘55

60
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“ent. “Tt'then teturns by ‘the paskaze ‘6bito the
intake of the compressor.

“It should" e rotedthat'a’ spring loaded: by-pass
“check’ valv ‘gerves to*connect-tkHe  duct 63on

*§ “the ifitake side ‘of the* the1mal modulatmg valve

81, with the’ duct’ 63b. “Thus; when' the“thermal
modulatmg valve 61 -is operatmg to prevent the
"passage of réfrigerant through the coils-50a-and
5ia, refrigerant can still flow through the -low-

10 “temperature coils 24a,- 24b, ‘24c. - The Heat ‘ex-

~change relationshipbetween the capﬂlary duct 60
r4nd the return diuct 6b,“as shown in’ Fig: 5, will
be noted.
“To ‘reduce’ the rate of conductlon through the
15 Jiner- walls, from - “the h1gh temperature ‘zZone
“above-to - the ‘sub-freezing “zoie- below, thereby
avoiding - sub-freezing temperature in“the-linier
“Wwalls gbove said insulated: partition; and-to pre-
“vént theaceimulation of’ condensed mo1sture in

seahng of ‘the shell;"I provide louvres’ '80-'in"‘the
inner-wall or liner portions b of: the ‘side” walls.
These comimunicate with- the “ice’ ‘ecube freezing
chamber" between the sheli 22 ‘and" the insulat-
These Touvered open—
“ings-are -‘shown as-in thiee ‘horizontal: rows-and
‘may be*advantageously staggered to-givea-cir-
cuitous path for reducing ‘the' rate ‘'of downward
heat transfer.

With referénce to the form of F1gure 7 T illus-
“trate “a Substitute partrtlomng ‘means. - Instead
‘of‘the msulated shelf stiuéture 18 of the earlier
“figures, I-employ “any suitable  non-insulating
-shélf member- (00 ‘which may be-of glass, alumi-
35 num, or-dny -other" -suitable “substance. It is
“shown as terminating adjacent the bottom of the
“hinged door- 45a, and, with‘the uppér shelf 40a,
-definés‘what T may call the super-crisper com-
‘partment.

To provide insulation “betiveen “the Zones ‘of
‘higher and lower temperature I may employ 2
“static ‘body of air surrounded, for example, by
the pull-out plastic tray 101, with its hand-piece
101¢. 'This tray not mierely ‘maintains. a static
45 'body of ‘air Wwhich providés adequate insulation;
‘it may ‘be ‘used ‘for storing fresh nieats, canned
“fruit “juices, and ‘the like, and, in genéral, sub-
_stances which are not-damaged by Subjéction to
freezmg of somewhat below freezing temperature

3la indicates any suitable door.for the front of
the ice tray- compartment. It is-out of direct
contact w1th the tray 101, and is-gasketed:as-at

102. 103 1nd1cates -any: suitable -freezer-door -or
:doors. for the lower freezer compartment.

Tt will be realized that whereas I have described
-and-claimed -a -practical--and -operative - device,
nevertheless, many changes may be made in size,
sshape; numberand dispositien of parts without
-departing from the spirit of “my ‘invention. "I,
therefore, ‘wish ‘my- drawings to be taken gs'in

~a-'bioad sense illustrative or diggrammatic, rather
sthanas limiting -me to my’ speeific’ disclosure
herem

“65 The tiseand operatlon of my invention-are ‘as

fOIIOWS

T provide in"the herein- descr1bed *structure-a
“two-temperature- ‘refrigerator “in ‘which - frozen
*food miay be‘stored in the space below the shelf

‘70722 and in which unfrozen food may be stored at

temperatures above-freezing 'in the space ‘above
“shelf 18, “Whereas opt1mum temperatures may
vary, ‘it'may be practical to think of my structure

“a§ involving zéroor sub-zexo storage ice

part- ‘:5 “helow the partition 18 and stoYage of a telipera-
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ture approximating 40° F. in the space above the
partition §8. :

The ice trays 80 are shown as positioned just
below the insulating partitioning means (8 at a
level from which they can be conveniently in-
serted and removed with a minimum of lifting
and thus 2 minimum of spillage. They are lo-
cated below elbow height, resulting in easier
aceess.

I employ a single door, exposing a full area of
a single liner front of the refrigerator. This
involves a single set of hardware on the door and
a single seal around the periphery of the door.
However, I employ separate closures 34, 31 and
45 for the cold storage compartment, the ice tray
compartment -and the moist storage compart-
ment, respectively. . '

I avoid any accumulation of condensed mois-
ture in the high humidity storage zone by remov-
ing excess moisture, if any, for evaporation in the
outside trough 55. The excess water vapor, if
.any, in the high humidity section will travel by
vapor pressure differential to the upper evapo-
rators where it deposits as frost when the evapo-
rator coils 58a and 5ia are receiving refrigerant.
When refrigerant is not passing, the frost melts
quickly and flows down through the drain ducts
or tubes to the trough 55.

I prevent moisture accumulation in the insula-
tion by causing any vapor that may enter it to
pass through the louvres 8§ to the lower tem-
perature evaporator surfaces, where it condenses
out as frost on the ice shelf. Thus the insula-
tion is always kept dry and will be kept dry even
with poor sealing of the outer enclosure.

My entire above described refrigerating sys-
tem may be readily removed by loosening the
breaker strips 90 at the front of the refrigerator.
The liner, comprising the inner wall elements b,
remains in the shell or housing. The back wall
of the enclosure, as will be clear, for example,
from Fig. 2, is without openings. - But the entire
evaporator structure may be forwardly and out-
wardly removed as a unit. This includes the
ducts 63 and 63q, as it is a simple matter to slot
the insulation and to slot the upper wall portion
b to permit unitary removal of the entire evapo-
rator system.

In considering the cycling operation, the capil-
lary 68 conducts liquid refrigerant from the above
described condensing unit to the upper coils 58a
and Sie, when the temperature of the chamber
to which the bulb 82 is subjected holds the ther-
mal modulating valve 61 in the open position.
However, even though the modulating valve 61
may be closed, the by-pass valve 19 is still effec-
tive to permit the passage of the volatile refrig-
erant to and through the coils 24q, 24b and 24dc.

When the upper or high temperature storage
compartment is cooled to the desired temperature
of from 36° to 40° ., the thermal valve §1 closes,
causing the refrigerant to flow through the check
valve 70 to the duct 63, and thus to the low
temperature evaporator coils, When refrigerant
is not supplied to the upper coils 50¢ and 5iq,
they warm up quickly to surrounding air tem-
perature, and the frost accumulation, if any,
melts and flows off to the pan 55. When water
is placed in the ice trays 39, a rapid transfer of
heat to the ice shelf tubing 24b occurs and the
cubes are frozen at a somewhat higher suction
Dbressure; Tesulting in higher capacity of the
condensing unit. During this ice-freezing opera-
tion, the lower temperature compartments are
‘beld at around 0° P, which is cold enough to
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store food at the desired temperature, but is not
so cold as to cause the control to stop the com-
pressor. Thus ice is frozen without cycling.

In highly humid weather, frequent door open-
ings will introduce moisture into the high tem-
perature compartment, but when the door is
closed, any excess vapor will deposit as frost on
the coils 58z and 5la, which melts and runs
down the drain ducts 54 whenever refrigerant is
not supplied to the upper evaporators. Thus,
continually automatic defrosting is provided. A
much higher relative humidity is maintained in
this compartment than in most other refrigera-
tors, since the evaporators accumulate frost only
while refrigerant is being circulated through said
evaporators; when the refrigerant supply is shut
off or the compressor is not running, the frost
melts quickly and a portion of the moisture is
re-evaporated by the surrounding air. The rela-
tive humidity in compartment b between the
shelves 48 and {8 is controlled by opening or
closing the shutter unit 41. In dry weather, the
ports may be restricted, and in highly humid
weather they may be widely opened. As a general
practice, they need be changed only as between
summer and winter conditions.

As above mentioned, any moisture that enters
the insulation due to poor sealing of the en=
closure or shell, will automatically pass through
the louvered openings 80 and be deposited on the
ice shelf, because of the vapor pressure differ-
ential between the ice shelf surface and that of
the warmer liner surface exposed to the insula-
tion. - It will be noted that the zero zone evapora-
tors are spaced within and out of contact with
the walls or floor of the liner proper. The side
evaporator plates 23 and their coils 24a and 24c
may be at —10° F.,, during the operation of the
condensing unit, but due to spacing them in-
wardly from the liner wall b, the heat gain
from the outside to the liner wall and the heat
loss from the liner wall to the plates balances
out with the liner temperature from 10° to 15°
F., above that of the evaporator. The necessary
vapor pressure differential is thus maintained
during the “on” cycle.

. I also prevent ice formation on the liner walls
at and above the longitudinal partition by re-
tarding heat flow from the liner wall above, to
the colder liner wall at and below the ice shelf
22, by making the louvres 80 elongated and stas-
gered in two or three rows to make a tortuous
heat path. With this construction, no ice forms
on the walls of the liner above the louvres.

I claim:

1, In a domestic refrigerator adapted for stor-
ing both frozen and unfrozen foods and for freez-
ing foods, ice cubes and the like, a single liner
and an enclosing shell, a layer of insulation be-

‘tween said liner and shell, said shell and liner

being open on one side, a single insulated door
pivoted to the structure so formed ang adapted
to be moved into and out of closing position in
relation to said open side, a horizontal insulating
partitioning means positioned within the liner and
adapted to form a separation between an upper
storage compartment for unfrozen food and a
lower storage compartment for ice cubes and
frozen food, said partitioning means being
readily removable from the liner, an ice freez-
ing shelf mounted within the liner, extending to
and sealed to the side and rear walls of the liner
and having a forward edge adjacent the inner
surface of the door when the door is closed, said
ice freezing shelf having an-evaporating coil on
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1ts lower :side, and having; upright plates: extend-

he 11ner, sald p ates
: outer s1des and
deﬁmng thh the 1ce freezmg shelf and. Wlth
adJacent wall portmns of the lxner a lower. stor-
27 ds,: he. walls of said 11ner
havmg multlple opemngs in- ahgnment w1th the
space between the hor1zonta1 partltlomng means
and.the ice: freezmg shelf whereby moisture may
pass from the _Spagce outsmle .of. the liner:t the
space 1n51de of the liner, a. plate-type evaporator
posxtxoned in the _upper food-storage ‘compart-
ment formed w1th1n the liner, and above: the said
horxzontal part1t10n1ng means, __refrxgerant con-
densing: unit: positioned outs »of the liner: and
its: surroundmg insulation, sa1d condensing ;- umt
including a compressor and condenser, a capil-
lary tube extending from the condenser, and con-
duit connections between said capillary tube and
said evaporators and between said evaporators
and said condensing unit, a thermal-controlled
switeh for said condensing unit, said switch hav-
ing an element responsive to the temperature of
the frozen food storage space, and a thermally
actuated valve assembly between the capillary
tube and the plate-type evaporator in the high
temperature storage compartment, said valve as-
sembly “including a heat sensitive member re-
sponsive to the temperature of the zone of un-
frozen storage, whereby the flow of refrigerant
from the condenser to the plate-type evaporator
is.stopped and the refrigerant is by-passed to the
low temperature evaporator at a predetermined
food storage temperature, and is started at a
somewhat higher temperature.

2. In a two-temperature refrigerator, a liner,
an insulated enclosure surrounding said liner,
an insulating partitioning means separating the
interior of said liner into two food storage com-
partments, refrigerating means for maintaining
an above freezing temperature in a warmer com-
partment, refrigerating means for maintaining
a below freezing temperature in a colder com-
partment, each of said refrigerating means in-
cluding a refrigerant evaporator, a condensing
unit serving both of said refrigerating means,
refrigerant conduit means connecting said
evaporators in series with said condensing unit,
including a duct extending from said condensing
unit to the evaporator in the warmer compart-
ment, refrigerant control means adapted to pre-
vent the delivery of volatile refrigerant from the
condensing . unit to the refrigerating means in
the warmer compartment when a predetermined
temperature is reached in said warmer compart-
ment, and by-pass means for maintaining a con-
tinued supply of volatile refrigerant to the re-
frigerating means in the colder compartment
when said refrigerant control means prevent the
delivery of refrigérant to the first refrigerating
means.

3. In a two-temperature refrigerator, an insu-
lated enclosure, an inside liner defining the re-
frigerated storage space, partitioning means
separating said storage space into a warmer com-
partment and a colder compartment, a refriger-
ant evaporator in each of said compartments, a
refrigerant condensing unit located outside the
refrigerated space, refrigerant conduit means
connecting said condensing unit to said evapo-
rators in series, and extending from the refrig-
erant condensing unit to the evaporator in the
warmer compartment, and refrigerant control
means adapted to shut off the supply of refrig-
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erant .to..said. evapora.tor in-said .warmer. com-

artment when % predetermmed temperature is
reached in. said warmer. compartment -while-per-
m1tt1ng the refrlgerant to--continue to- ﬂow to
said. evaporator in said colder compartment ‘there
bemg a- by-paSS duct extendmg from-said refrlg-
erant . condult to . the evanorator in..the ‘colder
compartment.

4. In a two-temperature refrigerator, an insu-
lated enclosure, means within said enclosure for
defining  refrigerated “storage . space, partition
means separating said storage. space into . a
warmer compartment and a colder compartment
a refrigerant evaporator for each of said com-
partments; said-evaporators-being-arranged in
series; a refrigerant condensing unit located out~-
side: the refrigerated space including acompres-
sor..and a-condenser, a supply - duct extendmg
from said unit to the evaporator in the warmer
compartment, pressure reduction means in the
line of delivery of refrigerant to said evaporator,
a duct connecting the evaporator in the warmer
compartment to the evaporator in the colder
compartment, a return duct extending from the
evaporator in the colder compartment to the
suction side of the compressor of the refrigerant
condensing unit, such duct constituting the sole
return to the compressor, a normally open valve
in the supply duct extending from the condens-
ing unit to the evaporator in the warmer com-
partment, located on the delivery side of the
pressure reduction means, means for closing it
in response to a predetermined temperature con-
dition in the warmer compartment, and a by-
pass passage between the pressure reducing
means and said valve through which refrigerant
may pass to the evaporator in the colder com-
partment without passing through the evaporator
in the warmer compartment.

5. The structure of claim 4 characterized by
and including a spring loaded valve in the by-
pass passage,

6. The structure of claim 4 characterized by
and including a single shell within the insulated
enclosure and surrounding all of the refrigerated
storage space.

7. The structure of claim 4 characterized by
and including a single shell within the insulated
enclosure ‘and surrounding all of the refriger-
ated storage space, means for defining an ice
freezing space in the colder compartment, the
shell being apertured in communication with said
space, whereby the insulation in the insulated
enclosure is in vapor transfer relationship with
the ice freezing space.

8. The structure of claim 4 characterized by
and including a single shell within the insulated
enclosure and surrounding all of the refrigerated
storage space, means for defining an ice freezing
space in the colder compartment, the shell being
apertured in communication with said space,
whereby the insulation in the insulated enclosure
is in vapor transfer relationship with the ice
freezing space, with the apertures in the shell
being closely spaced and extending substantially
across the walls of the liner, whereby the vertical
heat transfer by conduction in said apertured
wall is substantially reduced.

9. The structure of claim 4 characterized by
and including a single shell within the insulated
enclosure and surrounding all of the refriger-
ated storage space, the partition means being
constituted by an insulating partition located
within the shell, and sealing means between par-
tition and shell adapted substantially to reduce
temperature conduction therebetween.
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10. The structure of claim 4 characterized by Number | Name Date
and including a single shell within the insulated 2,103,683 Kalischer oo ___ Dec. 28, 1937
enclosure and surrounding all of the refrigerated 2,106,591 Briggman et al. .___ Jan. 25, 1938
storage space, the evaporator in the colder com- 2,133,948 Buchanan ._______ Oct. 25, 1938
partment being spaced inwardly from said shell, 5 2,133,958 Kalischer _._______ Oct, 25, 1938
whereby the shell is maintained at a tempera- 2,141,459 Bronaugh et al. .___ Dec. 27, 1938
ture substantially higher than the temperature 2,182,824 Schweller - .. Deec. 12, 1939
within the colder compartment. 2,191,925 Kaufman _.._______ Feb. 27, 1940
WAYNE D, JORDAN. 2,363,530 Iwashita, . _____ Nov. 28, 1944
10 2,386,919 TODEY e Oct. 16, 1945
REFERENCES CITED 2,451,903 Bauman - .__._.__ Oct. 19, 1948
The following references are of record in the 2,458,589  Groat ... Jan. 11, 1949
file of this patent: 2,237,;3233 IR&Ch%rd ---------- JNOV. 3113, iggg

2,496, eist . an, 31,
UNITED STATES PATENTS 15 2515212  Gifford - ... July 18, 1950
Number Name Date 2,515,892 Phillip oo ___ July 18, 1950
1,002,664 Fitchet - oo Sept. 5, 1911 2,563,975 TOBEY —ccmmmm e Aug. 14, 1951

1,225,054 Powell v May 18, 1917




