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REFRIGERATOR HAVING REFRIGERANT
COOLED LINEER

Lawrence A. Philipp, Detroit, Mich., assignor to
Nash-Kelvmator Corporatmn, Betroit, Mich,, 2
corporation of Maryland

Original application September 32, 1948, Serial

No. 50,472, Divided and this a.nplxcatmn No-.
vemsber 9, 1948, Serial No. 126,371

(CL 62—=95)

7 Claims.

This invention relates generally to refrigerat-
ing apparatus and particularly two. temperature
refrigerators of the pr mary-segondary tyge.

Th,e present invention is a, division of my co-
pending application, Serial No. 80,472, filed Sep-
tember 22, 1948, for Refrigerating Apparatus,
now Patent No. 2,613,509.

One of the ohjects of the present invention is
te previde an improved arrangement of primary-
seeondary refrigerating systems in a capinet to
improve cenerally the efficiency of such appa-
ratus.

Ancther ohjeet of the invention is to provide a
l‘eiugc rator ha\m an 1mploh,,d axy angem snt for

fQ£ also, a,upmltmb units of t\’vo teml,:zexatur“
refrigerating system.

Further objects and advantages of the present
invention will he apparent from the following

desc
panying drawings, wherein a pref (rled form of
the present in ventlon is clearly shown.

In the drawings

1 s 2 f),on.t view of a housghold type of
le_,Irz,ueL ator embodying feaab.u,rcs of my invention;

Fig. 2 1s a vertical sectional vigw of the refrig-
exator;

Fig. 3 1s an enlarged front view of the refriger-
ator having parts broken away and in section to
show 061 tain g the invention;

Fig. 4 is o fv r_nemmy, vertical sectional vies
havmg parts bxoken away of an upper portion oi
ther efvigerator;

Fig. 5 i
¥ m\ ol an u

ﬁ-mmnmarv 1ea1 view having pagts
away fmd m section of an upper poz’mon

i 7s a fmvrﬂentalv sectional view of a de-
tail of the refrigerator, tak_ep along the line T-—7
of Fig, 6;

& ig a herizontal cross sectional view of
the l,ef.m.ge.l,ate.,, taken along the line &8 of

9 iy a f{vagmentary, vertical secticnal view
% L0wey portion of the vefrigevator;

11,12, 33 (nd M _,le fwbmemaw cross
{ Wx OI tho ator, taken respec-
Pleebl, £3=i2,

} w gf ynits of the re-
mlvdmg the refrigerating system;

Iyigerator

tion, reference being had %o the accom- =

:;} {

45

2

Fig, 17 is a view <1_m'laz to Fw 2 showing a

F’xg 18 1s a rear V1ew 01 thﬂ modlﬁcatmn hav~-
ing parto broken away and in seetion;

1"19‘ 19 is a horizontal, cross sectional view of
the momﬁed reﬁlvelatm taPen along the line
18—1t9 of Fig. 17

g, 20 i3 an enlal ged, vertical sectional view
of an upper portlon of the 1efr1gerat0r taken
along the line 25—28 of Fig. 18;

qu» 21 is a f1a&mentarv, horizontal sectional
view of the refrigerater, taken along the line
2t—2t of Fig. 18;

Tig. 22 is 2 deteiled seotional view, taken along
the line 22.—22 of Pig. 21; and

Fig, 23 is an iscmetric view similar to Fig. 16
showing the refrigerator units including the re-
frigerating system.

Referring to the drawings and first to Figs. 1
to 1€ inclusive, there is shown a househeld type
of refrigerator having a cabinet, designated gen-
erally- by the numeral 28. The cabinet 20 com-
wrises, in general, a casing 22, a casing reinfore-
ing frame 24, a liner or spacer 2§, and a seeond
liner or shell 28. The frame 24 is an upright
structure which is supported by and within the
easing 22 at the front of the eabinet and in turn
supports the lners 23, 28. These liners 2% and
2% are supported by the frame 24 in vertical
spaced relation within the casing 22; the liner
25 being disposed immediately above the liner 28.
Interposed betwesn the casing 22 and the liners
26, 28 is heat insulation 32 which may be of any
ef the suitable well-known types for deecreasing
heat leakage inte the intsrier of the cabinet.
Also, heat insulation 3% is provided between the
adlacent batliem and top walls respectively of
the linerg 28 and 28, and extends to the cabinet
upright walls as g, pariitien to decrease heat ex-
change between the liners.

The liner 26 retains the insulation 38 in place
and defines a freezing or low temperature evap-
orator compartmaent 34 in the upper region of
the cabinet. Adjacent the bottom of the cabinet,
a, horizontal partition 28 is provided which co-
eperates with an upper portion of the liner 28
to form a foogd storage compartment 38 and co-
operates with g lower portion of the liner 28 to
forn a high humidity compartment 40. The
nizh humxdxby compartment 40 is provided pri-
marily for the stering and preserving of fresh
vegetables in 2 moist state. The partition 86
is slightly epaced from the liner to allew for
limited air eirculation between the faod storage
compartment 2§ and the h1gh humldlty compart-

ment 42, An upper door 42 is pravided for eles-
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ing the compartment 34 and a lower door 44 is
provided for closing the food storage compart-
ments 38 and 48. These doors 42, 44 may he
hung by suitable hinges 46 on the casing rein-
foreing frame 24 of the cabinet. As shown more
clearly in Figs. 2 and 9, the cabinet casing 22 is
formed, adjacent the bottom thereof, to provide
a machinery compartment 48, immediately be-
hind the high humidity compartment 40.

In the food storage compartment 28, a number
of shelves 59 may be supported on rails 52, se-
cured to the sides of the liner 28. In the pres-
ent cabinet construction, the uppermost shelf
extends from the liner rear wall only partway
toward the front of the cabinet to provide clear-
ance, forwardly of the shelf for tall articles, bot-
tles, etc. on the shelf below. The narrow shelf
may be supported adjacent its forward edge by
uprights 54, supported on the shelf, immediately
kelow the uppermost shelf. These shelves 50 are
preferably made of an impervious material, such
as glass, for the purpose of limiting ecircula-
tion of air throughout the food storage compart-
ment.: Below the lowermost of the shelves 50 is
the shelf partition 36 which separates the food
storage compartment 33 and the high humidity
compartment 48 from each other. This shelf
partition 36, like the shelves 56, is preferably
made of impervious glass for the like purpose
“of limiting circulation of air hetween the two
compartmenis. In the high humidity compart-
ment 48, food containers, such as a pair of draw-
. ers 58 and a tiltable bin 58 may be provided; the
drawers preferably being laterally positioned and
spaced above the bin, as shown.

The casing 22 is a box-like structure which
may be made of sheet material, such as sheet
steel. As shown, the casing has a top wall 69,

15

30

side walls 62, a rear wall 64 and a bottom wall -

or cabinet base §6. A lower portion 68 of the
casing rear wall 64 is inclined forwardly and
downwardly to the casing bottom wall 66 pro-
viding a common dividing wall between the high
humidity compartment 40 and the machinery
compartment 48; a corresponding lower portion
of the adjacent liner rear wall being likewise in-
clined. The casing bottom wall 66 may be formed
with upturned reinforcing flanges, including a
front flange 78, a rear flange 12 and opposite side
flanges 74. Inturned, horizontal flange portions
18, 18 are forined respectively on the front and
rear bottom wall flanges 18, 72 for additional re-
inforcement and to provide seating surfaces.
Intermediate the casing bottom wall flanges 70
end 712, the bottom wall 86 is preferably pro-
vided with an upwardly directed reinforcing rib
80 which may extend substantially entirely
across the width of the casing. FElongated open-
ings 82, 24, adjacent and extending longitudinal-
1y of the rib 89 are provided in the casing bot-
tom wall for entrance of air into the machinery
* compartment 48 for cooling the same. Forward-
ly of these openings 82, 84, the casing bottom wall
66 may be reinforced, as at 86. A rear portion

of the casing bottom wall 86 also serves as a bot-

tom wall of the machinery compartment 48, as
- shown for example in Figs. 2 and 9.
The upright frame 24 of the cabinet comprises,
-in general, a pair of laterally spaced upright
members 88, o top cross member 98 and a lower
cross member $2. The uprights 88 seat at their
“lower ends on the casing bottom wall or base 66,
respectively at the front corners thereof, formed
by the flanges 10 and 72. Preferably, the frame
uprights 88 are of channel section for strength

40

45

50

55

60

65

70

5

4

and rigidity and are welded to the base flanges
70 and 74 and to the casing sides 62. In addi-
tion, angle members or gussets 84 may be weld-
ed to the bottom wall flange 10 and to the frame
uprights 88 to brace the frame members. The
top cross member 98 of the frame 24 may be of
channel section having downturned ends which
may be butt welded or be otherwise secured to
the upper ends of the frame uprights 88. Also,
the frame cross member 92 may be of channel
zection and may have extended T-shaped ends
96 secured, such ag by welding, to the frame up-
rigchts 88. This cross member 92 is disposed just
forwardly of the insulation partition 32 between
the compartments 34 and 36 to reinforce the
frame and casing structure in this region. It
will he seen that the upright frame 24 and the
casing bottom wall or base €8 of the cabinet com-
prises an L-shape supporting structure which to-
gether with the casing walls form a rigid cabinet
structure. : }

The refrigerating apparatus, in the present in-
stance, is of the so-called primary-secondary
type, although it will be understood that other
two temperature systems may be used with the
present refrigerator cabinet if desired. The pri-
mary system comprises, in general, a refrigerant
evaporator 98, a refrigerant motor-compressor
unit 100 and a refrigerant condenser {82. As
shown in the drawings, the evaporator 98 is dis-
posed within the cabinet compartment 34, sup-
ported by the top wall of the liner 39 and by
the frame 24. This evaporator 98 may comprise
a sheet metal container 104 and an evaporator
coil or conduit 106. Preferably, the evaporator
coil 106 is wrapped or wound about the container
i84 in contact with the top, bottom and sides
therecf for good, heat transfer efficiency.
Flanged U clamps (0T may be used to clamp
the evaporator coil {06 to the container top,
bottom and side walls, the flanges of the clamps
preferably being welded to the container. The
container 104 is of box-like shape and is prefer-
ably of a size to occupy substantially the entire
compartment 34 of the cabinet. An out-turned
flange 108 is provided on and around the front
edge of the evaporator container {84 to receive
and overlap with heat breaker strips (18 which
close the spaces between the evaporator and the
casing at the front of the cabinet. Outer mar-
ginal portions of the breaker strips 110 engage
in and are retained by channels (12 formed on
and extending around the front edge of the cabi-
net casing 22. The casing channel 112 is dis-
posed just forwardly of the casing frame 24 and
these parts are preferably welded or ctherwise
suitably secured together. Spaced tie membhers
i 14 are provided for attaching the evaporator 98
at the front thereof to the casing frame 24.
These tie members 14, like the breaker strips
140, are preferably made of a low heat conduct-
ing material, such as a phenolic plastic. Self
threading or sheet metal screws 116 may be used
for securing the tie members {14 to the evapo-
rator flange {08 and to the frame 240. Ad-
jacent the rear of the evaporator 98, hrackets
118 are secured to the underside thereof to
support and secure the evaporator to the up-
per ends of a pair of laterally spaced sup-
porting members 120 carried by the top wall
of the liner 30; the supporting members prefer-
ably being made of a Jow heat conducting ma-
terial such as phenolic plastic. Tmmediately be-
neath the evaporator 98, a pan 99 is provided
which I arrange to serve, among other functions,
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5
as a drip receiver during the defrosting petiods
of the system.

Like the evaporator 98, the pan 89 is supported
at its rear edge by the spacers i28. The evapo-
rator supports 129 extend upwardly from the top
wall of the liner 28 through the insulation 32 to
engage the underside of the drip pan 99 and
the brackets 118 may be secured to the supports
and to the &rip pan by screws 124 or by other
suitable means.

In the container of the evaporator $8, foods
to be Trozen or preserved at low temperature,
ice trays ete. (not shown) may be stored. Be-
cause of the low temperature maintained by this
freszing evaporator 98, I provide the insulation
spacer 2§ of openwork material, such as wire
sereening, 50 a5 to allow moisture laden air, which
leaks from externally of the cabinet through cas-
ing joints into the insulstion, to pass freely

through the insulation into the freezing corm- ¢

partment and freeze out on the evaporator 98
instead of ecollecting as frost in the insulatioh
and decreasing the effectiveness thereof. The
screen spacer 26 has a top, sides and back; the
sides and back extending down into the drip pan
23 which has the additional functions of sup-
poriing the screening and forming the bottom
wall of the evaporator compartment 34, While
I prefer to use a wire mesh-like spacer, it will
ke understood that one or more retainer strips
or & usual type liner provided with apertures
therein may be employed with substantially the
same degree of effectiveness.

Like the evaporator container (04, the food
storage compartment liner 28 is preferably pro-
vided with an outturned flange (48 for conhec-
tion by spaced tie members 150 to the frame
26 and to the base flange 78. Also, the liner
38 may be attached at its corners to the frame
Jower gussets 94 and to similar gussets formed
on the intermediate cross member 92 of the
frame by serews or by other suitable means. The
heat breaker strips {10 close the openings be-
tween the front edges of the liner 28 and the
casing 28; the breaker strips being held by screws

52 to the liner flange 148 and having outer por-
tions retained in the channels 1i2 of the cabinet
casing. With particular reference to Fig. 14, it
will be seen that the breaker strips 118 at the
front edge of the partition 32, engage in retainer
channels 184 immediately forward of the frame
sross member 92.  These channels {54 are formed
in the top and hottom edges of a finish strip 156
which. is secured to and covers the frame cross
member £2. In order to prevent condensation
occurring on the outer surface of the finish strip
{58, T provide a heating element 158 to keep the
temperature of the finish strip, and other parts
in the vegion, above the temperature at which
condensation might take place. The heating ele-
ment (58 is preferably an electrical resistance
wire which may be connected in the electric cir-
cuit of the compressor motor such that the unit
will he energized at all times that the refrig-
erator is in use or is plugged in to a source of
power. I locate the heater {88 within the frame
cross member 42 and extend it substantially en-
tirely coextensive of the width of the frame so
that the finish strip 5% will be affected over
its entire length by the heating element 188.
The heating element 158 may be held in place
against the inner surface of the cross member
‘web by a smaller channel retainer 168 secured
therein. Preferably, insulating material {82 is
provided in the cross member 92 behind the

10

15

25

30

85

40

45

50

80

.eans,

5 tainer i67 or secondary portion of the syst

8
heater 158 so as to- divect the heat toward the
finlsh strip 156 and adjacent associated parts;
away from the interior of the eabinet.

The secondary refrigerating system comprises,
a refrigerant evaporator 164 for cooling the food
storage and high humidity compartments, and a
heat exchanger (66 for operatively connecting
the secondary evaporator to the primary refrig-
erating system. The evaporator {84, preferably
in the form of a sinuous coil, is arranged to ex-
tend along the rear wall of the food storage com-
partment liner 23 and at the top of the liner is
arranged to extend partly along the liner sides as
best illustrated in Fig, 16. By this arrangement,
the upper portion of the liner 28 is refrizerated to
a lower temperature than the lower portion, since
the Jower portion has the coil only on the resr
wall of the liner. The heat exchanger 166 is
located adjacent the top of the liner 29 and rear-
waidly thereof; the b=at exchanger heing em-
hedded in the cabinet rear wall insulation as pass
shown in Fig. 5. The heat exchanger (6% com-
prises, in general, an elongated refrigerant con-
detiser or container 16T and & refrigerani evap-
or_a’cor or conduit 168. As shown in Pigs. 6 and
16, the heat exchanper container {47 extends
across the cabinet rear wall substantially coex-
tensive with the freezing evaporator 98 and iz
disposed on g slight angle to the horizonial to
induce refrigerant circulation in one dirvection.
Praferably the container i86 is a casting having
a flange 119 which may be provided with elon-
gated recesses to receive the conduit 168 so as to
effect efficient heat transfer relationship between
the parts. A clamp ITF may be held by serews
to the casting finnge 110 to hold the conduit 168
tc the casting against the wall surfaces of the
conduit receiving grooves.

Liquid refrigerant is supplied from the con-
denser 192 through a ecapillary tube (72 to the
primary refrigerating system evaperator 98 and
returns to the compressor 188 through a return
conduit 1T4. A portion of the capillary tube 72
may be fastened to the return conduit {74 so as
to cool the reirigerant en route to the primary
system evaporator from the condenssr. The re-
turn conduit 174 is connected to the upper end
of a refrigerant accumulstor {3&; the lower end
of the accumulator 116 being conneecsed to the
ocuter end, as at 118, of the evaporator coil 185,
A length of conduit may be used as the accumula-
tor and be secured to the rear wall of the evap-
orator 94 by clamps (78 or by other suitable
The accumulator or conduit {78 extends
as g refrigerant passage ot duct fromt an upper
inlet end thereof downwardly and across the rear
wall of the evaporator and is hent to returr
the outlet 178 of the evaporator. From the ress
of the cabinet, the accumulator has the form of
a 4 on its sides with the sides giverging. Prior
to passage of the refrigerant to the evaporsior
coil 19§, the refrigerant passes through the heat
gxchanger tube 168, absorbing heat from the
refrigerant in the larger heat exchanger con-

This container {87 is connecied at its opnosiio
ends respectively to opposite ends of the second-
ary system evaporator {83. Thus, heat i5 ab-
sorbed from the liner 28 by the refrigerant in the
evaporator 164 and is given up at $he heat ex-
changer t0 the primary refrigerating system Tor
ultimate dissipation by the condenser 182 thereof.
~ 'The condenser 192 is secured to the inner sux-
face of a flue or stack member {84 which is nro-
vided behind the machinery compariment €8 to
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induce upward flow of air therethrough. Pref-
erably, the flue member 184.is made of sheet
metal having inturned side flanges, outwardly
bent, as at 186, to receive screws or cther suitable
means for securing the flue member to the casing
rear wall. The condenser 102 may be bent and
arranged to extend sinuously over a large part of
the flue member area to utilize the same for effi-
cient dissipation of the heat of condensation to
atmosphere. Any suitable cement or other se-
curing means may be used to secure the con-
denser §02 in intimate heat relationship with the
inner wall surface of the flue member.

Carried by and at the lower edge of the flue
member {84 is a horizontal base 120 for support-
ing the motor-compressor unit 8§ so that the
motor-compressor and flue member 186 may he
removed as a unit from the cabinet. Angle mem-
ber supports 187 attached to the forward edge of
the base 100, secure the base to the flue member
184. The motor-compressor unit {80 is also sup-
ported on the rear flange 18 of the cabinet bot-
tom wall or base, the motor-compressor hase
being secured by brackets {91 to the cabinet base.
To aid further in dissipating heat from the
primary system, a number of channel-like fins
192 may be provided and be secured with their
channel webs flat against the upper portion of the
motor-compressor casing so that the channel
sides or fins project substantially radially.

The freezing evaporator $8 is removable as a
unit from the cabinet, through an opening {24 in
the casing rear wall, adjacent the top thereof.
Normally, the opening 194 is closed by a closure
panel 196 which may be held in place by screws
(not shown) or by other suitable means. A
gasket 198 of rubber or other suitable displace-
able material may be provided between the clo-
sure member 188 and the casing rear wall. After
the closure panel 196 is removed, a section 2080 of
the cabinet insulation containing the heat ex-
changer 166 is removed and then a rear section
202 of the screen liner is removed after which the
evaporator 98 may be removed from the cabinet.

A drain pipe 204 (see Fig. 6) leads from the
bottom of the drip pan §9 downwardly through
the insulation to empty into a recess 2868 pro-
vided in the rear wall of the liner 2§. On defrost-
ing of the system, water flows down the liner
inner surfaces into a channel section trough 218
secured to the liner in the high humidity com-
partment 40. The trough 218 is provided with a
spout or lip 212 directed to empty the water into
a removable container 214 which may be hung
on the rear wall of the vegetable bin 58 beneatii
the spout 212.

Referring now to the modification shown in
Figs. 17 to 24 inclusive, the cabinet shown com-
prises, in general, a frame 2{6, a sheet metal
casing 218, a liner member or spacer 220, and a
liner member or shell 222. ‘The liner 220 forms an
upper freezing compartment 224 and the liner
222 forms an intermediate temperature, food
storage compartment 226, and a high tempera-
ture, high humidity compartment 228. Between
the bottom and top walls respectively of the liners
220, 222, insulation 228 is provided and arranged
to form a horizontal partition between the liners.
Also, insulation 230 is provided between the liners
and the casing 218 to decrease heat leakaze into
the interior of the cabinet. Any suitable well-
known type of heat insulation may be used.. At
the front of the cabinet, an upper door 232 is
provided for closing the access opening to the
freezing compartment 224 and a lower door 234
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is. provided for closing the access opening to
compartments 226 and 228. These doors 232, 234
may be hung on one side of the cabinet by suit-
able hinges (not shown). The freezing compart-
ment door 232 includes an inner panel 238 which
is formed with a centrally located projection 240
which extends into the freezing compartment
having a concavo-convex end wall 244,

In the food storage compartment 226, a number
of shelves 242 may be supported on rails 244
secured to the sides of the liner 222. In the pres-
ent cabinet, as in the previously described cabinet,
the uppermost of the shelves 242 extends from
the liner rear wall only partway toward the front
of the cabinet to provide clearance, forwardly of
{his shelf for tall articles, bottles, etc. on the shelf
below. 'The narrow shelf may be supported ad-
jacent its forward edge by uprights 246, resting
on the shelf immediately below the uppermost
shelf. These shelves 242 are preferably made of
an impervious material, such as glass, for the
purpose of limiting ecirculation of air through-
out the food storage compartment. Below the
Jowermost of the shelves 242 is a shelf-partition

248 which separates the food storage compart-
ment 226 and the high humidity compartment

228. This shelf-partition 248, like the shelves 242,
is preferably made of glass for the like purpose
of limiting circulation of air between the two
compartments. In the high humidity compart-
ment 228 food containers, such as a pair of
drawers 250 and a bin 252 may be provided; the
drawers preferably being laterally positioned and
spaced ahove the bin, as shown.

Within the freezing compartment 224, I pro-
vide a storage compartment forming container
254. The container 254 is preferably box-shaped

~having a top wall 258, end walls 260 and a rear

wall 262. These walls are spaced from the corre-~
sponding walls of the liner 229 to decrease heat
exchange by conduction therebetween and to
prevent, among other things, formation of frost
and resulting wetting of the cabinet wall insula-
tion. At the front of the container 254 out-
turned flanges 264 of the container top, bottom
and sides receive and overlap with inner marginal
portions of heat breaker strips 266. These breaker
strips 266 have outer marginal portions thereof
engaging in channels 268 formed out of the casing
around the outer periphery or front thereof. In
addition to functioning as heat insulators, be-
tween the casing 218 and the liners 220, 222, the
breaker strips 266 give a finished appearance to
the access openings of the freezing and food stor-
age compartments. To insure against leakage
of air into the cabkinet insulation at the joints of
the breaker strips 266 with the container flange
264, I provide a gasket 270 therebetween. The
gasket 270 may be made of any suitable displace-
able sealing material, such as rubber, and may be
held displaced between the breaker strips and
container flange 264 by self threading or sheet
metal screws 272. As is shown more clearly in
Fig. 20, the projection 2468 of the freezing com-
partment door 232 extends into the access open-
ing deflned by the breaker or finish strips 266.
This projection 240 is formed with.curved top,
bottom and side walls 274 which is cooveration
with the curved breaker strips forms a throat
to decrease cold air passing therethrough and
consequently to decrease condensation on front
surfaces of the cabinet inwardly of the door
gasket. Also, the gasket 222 functions to decrease
the flow area of said throat, thus aiding in de-

. ereasing passage of cold air therethrough.
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.. The freezing compartment storage container
254 is refrigerated by a refrigerant evaporator
276 of a primary refrigerating system which in-
cludes a refrigerant condensing element, desig-
nated generally by the numeral 278. In order to
refrigerate the container 254 efficiently and at
the same fime provide for removability of the
evaporator 27¢ from the cabinet, T make the
evaporator of U-shape in cross section to fit over
or receive the container 254. To insure further
for efficient heat transfer relationship between
the evaporator 276 and the container 254, T make
the U-shape evaporatar of two L-shaped parts
and clamp these parts together and to the top and
rear walls of the container.
part of the evaporator comnprises, a relatively
long leg 298 which lies flat against the upper
surface of the container top wall 256 and a. rela-
tively short leg 282 which lies flat sgainst the
ouber upper surface of the confainer rear wall
282. Similarly, the lower l.-shaped part of the
‘evaporator 278 has a relatively long, sheet metal
leg 284 engaging flat against the underside of
the container 254 and has a relatively short, sheet
metal leg 285 engaging flat against the lower
exterior surface of the container rear wall 288,
These L-shaped evapotator parts or units are
formed having sinuous, refrigerant. passages £33,
283 extending respectively along the upper and
lower walls or legs 280 and 284 of the evaporator
236, Connecting passages 282 formed in the rear
walls or legs 282 and 28& of the evaporator in-
clude a refrigerant header 294 and a refrigerant
accumulator 296. Welded or otherwise suitably
secured to. the adjscent evaporator legs 242 and
285 ave L.-shaped elamp members 298 which may
he drawn together by nufs and bolts 348 to hold
L-shaped parts of the evaporator tightly against
the oppoesite surfaces of the container 254. Ad-
ditional clamps 392 are provided to clamp the
upper and lower evaporator legs 288, 284 flat
against the container 254 to insuve good surface
contaet. therebetween for efficient heat. exchange
relationship. The clamps 382 may be elongated
strips arranged to overlap and engdge outer
marginal portions of the side edges of the evap-

rator legs 280 as shown, for example, in Figs.
22, 23. These clamping strips. 302 may be made
of spring metal and may be drawn down to the
container top wall 256 by self threading or sheet
metal serews 304.

A refrigerant. evaporator 320 of a secondary
system is provided to cool the feod storage com-
partments 226, 228 by absorbing heat from the
liner 222 of the compartments. As shown, the
evaporator 320 is preferably of the coil or conduit
type and is arranged in engagement with the
outer surface of the liner 222. Cement. or other
suitable means may be provided. for securing the
evaporator coil 328 to. the liner 222. in good heat
exchange relationship therewith. Adjacent the
hottom of the cabinet. liner 222, the rear wall
thereof has a forwardly and downwardly in-
elined portion 322 beneath which the condensing
element 278 of the primary system is disposed.
Attached to the inclined portion 322 of the liner
222, the evaporator coil 329 extends upwardly
across the back of the liner and glso extends
along portions of the liner epposite sides adjacent
the top of the liner (see Pig. 24).. The secondary
cooling system evaporator eoil 322 is im heat
exchange relationship with the primary system
by means of 2 heat exchanger 324. Any suitable
type of heat exchanger may be used such as the
type hereinbefore described: in- the preferrsd

The upper L.-shaped 1
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embodiment or the type shown in my Patent No.
2,361,792, As is well known, in primary-second-
ary systems, the heat exchanger functions to
condense and absorb heat in the secondary sys-
tem, the heat absorbed ultimately being dis-
sipated by the primary system condensing ele-
ment. The heat exchanger cr evaporator 324
may be located in the cabinet rear wall and may
ke embedded in the insulation, as shown.

The condeunsing element 278 in the present re-
irigerator comprises, a motor-compressor unit
326, and a finned condenser coil 328. These
units are mounted on a supporting base 320 which
in turn may be bolted to the base of the cabinet
behind the inclined wall 822. Refrigerant is
delivered by the condenser 328 to the evaporator
278 through a small diameter or capillary tube
382 whiech, as is well known, functions to supply
proper amounts of refrigerant to the evaporator
to maintain desired teraperatures. Between the
condenser 328 and the evaporator 275 o hest

‘absorbing portion of the capillary tube 232 is

arranged in heat exchange relationship with the
secondary refrigerating system ai the heat ex-
changer 324. As is shown more clearly in Fig.
24, the portion of the capillary tube 332 between
the condenser 32§ and the heat exchanger 324 is
arranged in good heat transfer relationship with
a refrigerant return conduit 334 of the primary
system for the purpose of cocling the liquid re-
frigerant en route to the freezing evaporator
276. From the heat exchanger 324, a refrigerant

-supply conduit 338 of larger flow capacity than

the capillary tube 352 dslivers refrigerant to the
inlev of the evaporator passage 288 for passage
therethrough; the gaseous refrigerant being with-
drawn from the refrigerant accumulator 286 for
return to the coandensing element through the
return conduit 334.

The arrangement for draining and ecollecting
water from the freezing evaporator 278 on de-
frosting of the system is the same as that de-
scribed in connection with the refrigerator of
Figs. 1 to 16 and therefore like parts are desig-
nated by like numerals.

In the rear wall of the cabinet, the freezing
compartment liner 228 is provided with a remov-
able rear wall or closure member 338, immedi-
ately behind the evaporator 216. Similarly, the
cabinet casing 218 is provided with a reinovable
panel or closure member 48 which may be at-
tached to the cabinet by screws 342 or by other
suitable means. Upon removing these closure
members 538 and 340 together with the insula-
tion therebetween, access may be had to the rear
of the evaporator 216 for the purpose of remov-
ing the evaporator from the cabinet. through the
back thercof. To remove the evaporator 278,
clamps 282 are loosened; access to the serews 804
holding the elamps keing had through the access
epening closed by the doer 232, Also, the clamps
228 at-the back of the evapoerator 278 are loosensd
or released after which the evaporator may be
pulled rearwsrdly from the centainer 254 out of
The eontainer 234 and the evapo-
rator 278, carried thereby, ars supported by the
top wall of the cabinet liner 222; the container
284 heing directly mounted on brackets 338, lo-
cated al the rear of the freszing compartment,
as shown: in Fig. 20. These brackets 338 seat on
and gre seeured ta spacers o34 which in turn are
supported on and are secured to the top. wall of
the liner 222. It will be:seen that the centainer
2584, extends beyend. the side edges of the evap-
orator 276.and that the brackets 230 are located
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just outwardly of the evaporator edges for clear-
ance by the evaporator 276 when the evaporator
is pulled rearwardly from the cabinet.

From the foregoing description, it will be un-
derstood that I have provided in a refrigerator,
an improved arrangement of the units of a pri-
mary-secondary refrigerating system with re-
spect to each other and to the liners of a two
temperature refrigerator to increase efficiency
thereof. It will further be understood that I
have provided in a two temperature refrigerator,
an arrangement of primary and secondary re-
frigerant evaporators together with an elongated,
‘inclined heat exchanger to effect high efficiency
of the refrigerator. In addition, it will be seen
that I have provided in a refrigerator of the
above mentioned character for the mounting of
the upper or freezing evaporator on the top wall
of the food storage compartment liner and have
arranged the secondary evaporator ccil so that
only upper side portions of the fcod storage com-
partment adjacent the top wall thereof is re-
frigerated directly by the secondary refrigerant
evaporator.

Although preferred and modified forms have
been illustrated, and described in detail, it will
be apparent to those skilled in the art that var-
ious other modifications may be made therein
without departing from the spirit of the invention
or from the scope of the appended claims.

I claim:

1. In refrigerating apparatus, a compartment
forming liner having top, bottom, side and rear
walls, a secondary refrigerating system having a

refrigerant evaporator coil extending sinuously :

along said rear wall substantially throughout its
height having a group of widely spaced runs near
the bottom of the rear wall and a group of closely
spaced runs near the top of said liner extending
along an upper portion only of said side walls
adjacent said top wall, a primary refrigerating
system having a refrigerant evaporator carried
by the top wall of said liner and a portion forming
a condenser for said secondary refrigerating sys-
tem evaporator coil, and a secondary condenser
connected with said secondary system evaporator
coil and being arranged in heat exchange rela-
tionship with said portion of the primary refrig-
erating system evaporator.

2. In refrigerating apparatus, a compaltment
forming liner having top, side, rear, and lower
inclined walls, a refrigerating system including a
condensing element disposed behind and adja-
cent the exterior of said inclined lower wall, a
refrigerant evaporator mounted on the top wall
of said liner and including a portion thereof ex-
tending along the rear wall adjacent the top
-thereof, a secondary refrigerating system includ-
ing a condenser in heat exchange relation with
said portion of said evaporator, and said second-
ary system also including a refrigerant evapora-
tor coil including a group of widely spaced runs
extending along said rear and inclined walls and
a group of closely spaced runs extending along
sald rear wall above said first runs and part of
said side walls of said liner adjacent the top
thereof only.

3. In refrigerating apparatus, a compartment
forming liner having top, side, rear, and inclined
walls, a refrigerating system including a con-
densing element disposed behind and substan-
tially below said inclined wall, said system also
ineluding a refrigerant evaporator mounted on
and carried by the top wall of said liner and con-
nected to said condensing element, and a second
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.12
refrigerant evaporator coil extending along $aid
inclined wall and rear wall substantially through-
out the length thereof and along an upper por=-

~tion only of said side walls adjacent the top wall

of said liner.

4. Refrigerating apparatus comprising, a cabi-
net, an insulated partition separating the cabi-
net into upper and lower portions, a compart-
ment-forming liner having side and rear walls
positioned in one of said portions on one side of
said partition, a second compartment-forming
liner having side and rear walls positioned in
the other of said portions on the opposite side
of said partition, refrigeration producing appa-
ratus positioned in said cabinet and having a
portion extending around the top, side, rear, and
bottom walls of said second-named liner, and
another portion extending along substantially the
entire rear wall of the first-named liner and up-
per portion only of said liner sides in heat ex-
change relationship therewith for absorbing heat
through said liners to cool circulating air in the
compartments formed by said liners.

5. Heat absorbing means comprising, a shell
having an inclined rear wall and an open front,
a second shell of rectangular formation mounted
on and carried by said first-named shell, and
having an open front, refrigerant evaporating
means extending along the inclined and rear
wall of the first-named shell and also extending
only over the upper rear portions of the side
walls of said shell and another portion substan-
tially surrounding all five sides of the second-
named shell.

6. In refrigerating apparatus, a compartment
forming liner having rear and side walls, a sinu-
ous refrigerant coil attached to said rear wall
including a lower group of relatively widely
spaced runs extending along a portion of said
rear wall and an upper group of relatively closely
spaced runs extending along another portion of
said rear wall, one of said groups having por-
tions thereof extending around to and along por-
tions only of said side walls.

7. In refr1gerat1ng apparatus,-a heat conduct-
ing cabinet liner, having top, bottom, rear and
side walls a refrigerant condensing element lo-
cated at the back of said rear wall adjacent the
bottom wall, a horizontal partition within said
liner cooperating therewith to provide upper and
lower compartments, a refrigerant coil attached
to the rear wall of said liner including a lower
group of widely spaced horizontal runs on that
portion of the rear wall forming the lower com-
partment between said portion and said condens-
ing element, a second group of widely spaced
horizontal runs on a lower portion of the rear
wall forming the upper compartment, and an
upper group of closely spaced horizontal runs on
an upper portion of the rear wall forming said
upper compartment, one of said groups of runs
only having portions extending along portions
only of the side walls of said liner.
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