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This invention relates generally to refrigerat-
ing apparatus and more particularly to household
type refrigerators.

It is an object of the present invention to pro-
vide a household refrigerator having an improved
arrangement of a heat transference medium cir-
culatory system for preventing accumulation of
moisture and frost on surfaces adjacent the door
opening of the refrigerator cabinet.

Another object of the invention is to provide

a refrigerating apparatus of the above mentioned
character having an improved arrangement of a
heat transference medium circulatory system in
heat absorbing relationship with a condensing
unit of a refrigerating system without impeding
ready removability of the system from the cabi-
net.

Another object of the invention is to accomplish
the above mentioned results in a two temperature,
primary-secondary type of refrigerating system.

Further objects and advantages of the pres-
ent invention will be apparent from the following
description, reference being had to the accom-
panying drawings, wherein a preferred form of
the invention is clearly shown,

In the drawings:

Fig. 1is a front view of a household refrigerator
shown with its doors open, embodying features
of the present invention;

Fig. 2 is a side view of the refrigerator of Fig.
1 with the doors shown closed and with parts of
the cabinet broken away and in section to show
certain details of construction and arrangement;

Pig. 3 is a vertical cross sectional view of the
refrigerator cabinet, taken along the lines 3—3
of either Fig. 1 or Fig. 5;

Fig. 4 is a horizontal cross sectional view of the
cabinet, taken along the line 4—2& of Pig. 1;

Fig. 5 is a front view of another household re-
frigerator, similar to Fig. 1, showing a modifica-
tion of the invention;

Fig. 6 is a side view of the refrigerator of Fig. 5
with parts broken away and in section showing
details of construction and arrangement of parts;
and -

Fig. 7 is a vertical cross sectional view of the
refrigerator cabinet, taken along the line 7—7 of
Fig. 5.

Referring to the drawings by characters of

reference, the refrigerating apparatus shown ;

comprises, in general, a cabinet 28, a refrigerat-
ing system, and a heat transference medium cir-
culatory system 22. The refrigerating system is
arranged to absorb heat from a freezing com-
parfment 24 and from a cooling or storage com-
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partment 26 of the cabinet and to dissipate the
heat in a machinery compartment 28 of the cabi-
net 20. The heat transference medium circula-
tory system 22 is arranged to absorb heat from
the machinery compartment 28 and to give up
some of the heat in the vicinity of the freezing
compartment 24, adjacent the front thereof to
prevent accumulation of moisture and frost on
adjacent cabinet surfaces.

The cabinet 20 may comprise an outer metal
casing 30, an upper metal liner 32, and a lower
metal liner 34. Insulation 36, which may be of
any suitable type, is preferably interposed be-
tween the liners 32, 34 and the casing 30 to de-
crease the rate of heat leakage into the cabinet
interior. Also, the insulation 36 is interposed be-
tween adjacent bottom and top walls respectively
of the liners 32, and 34, providing a horizontal
partition 36’ which separates and insulates the
liners from each other. The upper liner 32 and
the lower liner 3§ respectively form the freezing
compartment 24 and the cooling or storage com-
partment 26.

In the present construction, screening 2% is
used to form the top, sides, and back of the upper
liner 32, the screening 38 primarily functioning
as a spacer for the insulation 6. The ultimate
purpese of using the sereening 38 is to prevent
collection of moisture, within walls of the cabi-
net, entrained in room air which leaks into the
cabinet through easing panel joints. The screen-
ing 38 allows the moisture entrained air to flow
into the freezing compartment 24 where the mois-
ture is frozen out of the air instead of wetting
and reducing the efficiency of the insulation 38.
This screening feature is not part of the present
invention and is disclosed, described and claimed
in the application of Lawrence A. Philipp, Serial
No. 50,472, filed September 22, 1948, for Refriger-
ating Apparatus. The compartments 24 and 26
have individual access openings in the front of
the cabinet which are closed respectively by ver-
tically spaced doors 40 and 42 which may be
hinged to a side wall of the cabinet.

Preferably, the door openings of the freezing
compartment 24 and of the cooling compartment
26 have breaker-trim strips 44 which overlap
marginal portions 46 of the outer casing 30 and of
the liners 32, 34 around the door openings. Be-
tween the door openings, a pair of horizontally
spaced, breaker strips 48 have adjacent, marginal
side portions retained respectively in channels 56
of a metal, door bumper strip 52 which extends
across the front of the cabinet. This metal, door
bumper strip 52 and the marginal portions of the
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outer casiné 30 are substantially co-planar pro-

viding an outer surface engageable by sealing
gaskets 54 and 56 respectively carried by the
doors 40 and 42. Behind the metal bumper strip
52, a horizontal reinforcing channel member 58
is preferably provided to which the bumper strip
52 may be welded or be otherwise suitably se-
cured. Opposite ends of the reinforcing chan-
nel 58 may be welded, as at 60, to opposite side
members 62 of a metal frame of the cabinet front
wall (See Fig. 4).

The refrigerating apparatus may be the same
as that shown and described in the patent to
L. A. Philipp, No. 2,361,792, issued Oct. 31, 1944,
Like the refrigerating apparatus of the patent,
applicant’s apparatus comprises generally, a pri-
mary refrigerating system inecluding g refriger-
ant evaporator 64 and g refrigerant condensing
element comprising a motor-compressor unit 66
and a condenser coil 68. A secondary cooling sys-
tem includes a refrigerant evaporator 70 and a
heat exchanger 12. The heat exchanger 12 com-
prises a condenser or container 14 and an evapo-
rator coil 16. The container T4 is connected in
the secondary system or to the secondary evapo-
rator 70 and heat is absorbed from the con-
tainer by the evaporator coil 76 for ultimate dis-
sipation by the primary system condenser 68. As
shown, the freezing évaporator 64 is disposed in
the cabinet freezing compartment 24 and the
evaporator 10 is arranged to cool the food stor-
age compartment 26. The refrigerant evapora-
tors 64 may be suspended from the top wall of
the cabinet liner 32 by suitable brackets where-
as the secondary refrigerant evaporator 710 may
be secured to the outer surface of the liner 34 in
good heat transfer relationship therewith.

The motor-compressor unit 66 and the refrig-
erant condenser 68 are mounted on a removable
panel or flue member 78 which may be secured
to the back of the cabinet by screws, or by other
suitable means so that the condensing element
may be readily attached and/or removed from
the cabinet as a unitary structure with the flue.
The motor-compressor unit 66 is supported with-
in the machinery compartment 28 on a base
member 80 which is carried by the flue member
78 and is preferably reinforced by braces 82. In
the form of a conduit or coil, the condenser 68
is secured, such as by cement, to the inner sur-
face of the flue member 18 so as to utilize this
large surface for dissipation of the heat of con-
densation. From the condenser 68, liquid re-
frigerant is supplied through a capillary tube 84
to the evaporator 64; the refrigerant first passing
through the heat exchanger evaporator coil 76
where some heat is absorbed from the secondary
system. From the evaporator 64, refrigerant
vapor is withdrawn by the motor-compressor unit
66 through a return conduit 86.

The machinery compartment 28 is preferably
located at the bottom of the cabinet 20, behind
the storage compartment 26. To form this com-
partment 26, the outer casing rear wall is pro-
vided with a lower, inclined portion 88 extend-
ing inwardly and downwardly to the cabinet
bottom wall, and the sides of the outer casing
30 are extended downwardly, as at 90, to form
the sides of the machinery compartment 28. The
bottom of the machinery compartment 28 is open
for circulation of air upwardly through the com-
partment o carry away the heat of condensation
and heat generated by the compressor motor.

Sheet metal material form top, bottom, rear
and side walls of a hox-like structure 92 around
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which the evaporator coil 64 may be wound, as
shown in Fig. 2, the evaporator coil being in
good heat exchange relationship with the walls
of the container. This box-like structure 92 oc-
cupies substantially the entire space within an
upper region of the liner 32, providing a large
capacity container for the storage of foods and
other articles to be frozen. The front of the box-
like structure 92 is open, as shown, and this
opening is normally closed by the upper cabinet
door 40 and sealed by the door gasket 54 engag-
ing against the marginal portions of casing 20
around the top and sides thereof and engaging
against the bumper strip 52 between the door
openings.

Because of the need for maintaining the evap-
orator 64 at relatively low temperatures in view
of the large capacity of the freezing compart-
ment, moisture has collected under certain con-
ditions in the past, on the cabinet surfaces ad-
jacent the freezing compartment door openings.
To prevent this, I arrange the heat fransfer-
ence medium circulatory system 22 to transfer
some of the heat of condensation from the ma-
chinery compartment 28 to the region of the
freezing compartment at the front thereof to
keep the temperature of the surfaces adjacent the
cabinet front somewhat above the dew point.
The heat transference medium circulatory sys-
tem 22 is preferably a closed or endless conduit
containing g, volatile fluid, such as refrigerant.
The circulatory system comprises, a heat ab-
sorbing or cooling portion 94 and a heating por-
tion 96 interconnected by a supply conduit 98
and a return conduit 100. Adjacent the low por-
tion of the heat absorbing portions 94 of the cir-
culatory system, I provide an ebullition initiator
or ebullator 102.

The heat absorbing portion 84 of the heat
transference system 22 is secured against the
inner surface of the machinery compartment in-
clined wall 88 to absorb heat therefrom for trans-
ference to the surfaces adjacent the doors. By
arranging the heat transference system 22 to ab-
sorb heat from the machinery compartment 28
instead of directly from the motor-compressor
unit or some other part of the system, it will
be seen that the presence of the heat trans-
ference system does not interfere with remov-
ability of the refrigerating apparatus from the
cabinet. The heat absorbing portion 94 of the
heat transference system 22 extends upwardly
from adjacent the bottom of the cabinet and is
of sinuous or serpentine form with the runs an-
gularly disposed along the machinery compart-
I have found that by
arranging the heat absorbing portion 94 of the
heat transference system so that the runs there-
of are angularly disposed, as shown in Fig. 1,
that circulation of the heat transference medium
is improved with an accompanying increase in
efficiency. Adjacent the juncture of the inclined
wall 88 with the cabinet upper, vertical rear wall
portion, the conduit 22 extends to and up one
side wall of the cabinet to the heating portion
96 and from the heating portion 96 down the
other side of the cabinet, back to the heat ab-
sorbing portion 94 of the heat transference sys-
tem. At the juncture of the supply run with
the heating portion 86, a reverse loop portion i04
is provided to check reverse flow of the refrig-
erant. The heating portion 96 is secured against
the inner surface of the channel reinforcement
member 58 and preferably extends therealong,
slightly inclined downwardly to the return run
so a3 to induce flow in this direction.
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Preferably, the primary refrigerating system is
removable from the cabinet 20 as a unit, without
need of disconnecting refrigerant conduits, so
that the system may be taken to g shop or fac-
tory where repairs may be made conven'ently.
One type of cabinet construction which provides
for removability of the refrigerating system is
shown in the above mentioned patent to L. A.
Philipp, No. 2,361,792, issued July 28, 1942 in
which the cabinet is provided with a removable
closure member in the rear wall thereof imme-
diately behind and through which the freezing
evaporator may be removed from the cabinet.
Also, the condensing unit is removable from the
" ecabinet without disconnecting refrigerant sup-
ply and return lines to the freezing evaporator by
first detaching the secondary evaporator 16 from
the heat exchanger container 74. Irrespective of
the manner in which the refrigerating system
may be removed as a unit from its cabinet, it will
be seen that my heat transference system 22 need
not be disturbed, since it is not directly attached
to any part of the refrigerating apparatus.

In Figs. b to 7 inclusive, showing a modification
of the invention, the cabinet and refrigerating
system are the same as those above described and
therefor like parts are given like numerals to
avoid unnecessary repetitious description. The
refrigerating apparatus of Figs. 5 to 7 inclusive
differs from the previously described refrigerat-
ing apparatus in that I use a heat transference
system, having a longer conduit for the heating
portion, as at 108, of the heat transference sys-
tem and extend this conduit heating portion
across the top of the cabinet casing, as at 108, and
down the opposite side thereof so that the freez-
ing compartment 34 is completely surrounded by
the heating portion or loop {08 at the front of
the cabinet. As before, the heating portion cr
loop {08 is secured to the inner surface of the
cabinet outer casing in good heat fransfer rela-
tionship therewith. Alsc, in the modification of
Figs. 5 to 7 inclusive, both feed and return runs
of the heat transference system conduit, connect-
ing the heat absorbing portion and heating ror-
tion are secured against the same side of the cab-
inet outer casing.

From the foregoing description, it will be noted
that I have provided improved arrangements of
heat transference medium circulatory systems for
utilizing the heat of condensation of refrigerating
systems to prevent accumulation of moisture on
front surfaces of refrigerator c¢abinets adjacent
access door openings thereof.
noted that my arrangements of the heat trans-
ference systems is such. as not to interfere with
ready removability of the refrigerating systems
as units from the cabinets. Furthermore, the
ebullition initiator {62 may be of the type dis-
closed in the patent to L. A. Philipp, No. 1,931,268
issued Oct. 17, 1933. This initiator 102 aids in
eausing the refrigerant to boil at the proper tem-
perature. When the refrigerant begins to evap-
orate, the evaporated refrigerant moves upward-
ly through the heat transference system and
when the evaporated refrigerant comes in contact
with the colder surface of the circulatory system
about the front of the cabinet, the evaporated re-
frigerant condenses and returns through the re-
turn conduit 84 to the lower part of the refrig-
erator to absorb heat and repeat the cycle. Upon
condensing, the refrigerant, of course, gives up
its heat to the adjacent structure including the
froent surfaces of the cabinet near the door open-

Also, it will be
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ings and in this manner prevents condensation
on these surfaces.

Altheugh preferred and meodified forms of the
invention have been illustrated, and described in
detail, it will be apparent to those skilled in the
art that various 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 a refrigerating apparatus, an outer metal
cabinet casing having an inclined portion thereof
forming part of a machinery compartment, a

"cooling element within said casing for cooling a

storage compartment therein separated from said
machinery compartment, an access opening in
said casing to said storage compartment, a door
closing said opening, and a heat transference
medium circulatory system having a serpentine
cooling portion extending along and in contact
with said inclined rortion externally of said ma-
chinery compartment and having a heéating por-
tion in heat transfer relation with said casing
adjacent said access opening.

2. In @ refrigerating apparatus, an outer metal
cabinet casing having an inclined wall forming
part of a relatively high temperature machinery
compartment, a cooling element within said cas- -
ing for cooling a relatively low temperature stor-
age compartment therein separated from said
relatively high temperature machinery compart-
ment, an access opening in said casing to said
relatively low temperature storage compartment,
a door closing said opening, and a heat transfer-
ence medium circulatory system having a cooling
portion in contact with said inclined wall and
having a heating portion in heat transference
relation with said casing adjacent sald access
opening.

3. In a refrigerating apparatus, an outer metal
cabinet casing having adjacent storage compart-
ments therein, individual access openings for said
compartments, doors respectively closing sald
opening, a trim strip between and adjacent said
openings and said doors, refrigerant evaporating
means within said casing for cooling said storage
compartments, a refrigerant motor-compressor
unit operatively connected to said refrigerant
evaporating means, and a heat transference me-
dium circulatory system having a cooling portion
in heat absorbing relation with said machinery
compartment and having a heating portion in
contact with said trim strip,

4. In a refrigerating apparatus, an outer metal
cabinet casing having adjacent upper and lower
storage compartments therein, individual access

‘openings in said casing for said storage compart-

ments, a metal trim strip disposed between and
adjacent said openings, doors respectively clos-
ing said openings and sealing against said metal
trim strip, refrigerant evaporating means within
said casing for cooling said storage compart-
ments, a machinery compartment within said
casing separated from said storage compart-

5 ments, a refrigerant motor-compressor unit in

sald machinery compartment operatively . con-
nected to said refrigerant evaporating means, and
a closed heat transference medium circulatory
§ystem having a cooling portion in heat absorb-
ing relat‘on with said machinery compartment
and having a heat dissipating portion in contact
with the rear surface of said trim strip. -

5. In a refrigerating apparatus, an outer metal
cabinet casing having adjacent freezing and cool-
ing compartments therein, a partition separat-
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ing said freezing and cooling compartments from
each other, a refrigerant evaporator within said
freezing compartment, a refrigerant evaporator
within said casing for cooling said cooling com-
partment, individual access openings in said cab-
inet casing for said freezing compartment and
said cooling compartment, doors respectively
closing said freezing compartment and said cool-
ing compartment, a finish strip extending along

said partition adjacent said access openings to ;

sald casing, a refrigerant motor-compressor unit
operatively connected to said evaporators, and a
heat transference medium circulatory system
having a cooling portion in heat exchange rela-
tion with said motor-compressor unit and hav-
ing a heating portion engaging the inner surface
of said finish strip extending longitudinally
thereof,

6. In a refrigerating apparatus, a cabinet hav-

ing adjacent freezing and cooling compartments .-

therein, a partition separating said compart-
ments from each other, a refrigerant evaporator
in said freezing compartment, a refrigerant
evaporator within said cabinet for cooling said

cooling compartment, individual access open- .
ings in said cabinet for said freezing compart-.

ment, doors respectively closing said openings, a
refrigerant motor-compressor unit operatively
connected to said evaporators, and a heat trans-

8

ference medium circulatory system having a
cooling portion in heat exchange relation with
said motor-compressor unit and having a heat-
Ing portion surrounding said freezing compart-
ment adjacent the access opening thereof.

7. Refrigerating apparatus comprising a cab-
inet having a front wall and a machine compart-
ment, a refrigerant evaporating element within
said cabinet for cooling the interior thereof, a
heat dissipating element within said machine
compartment and being operatively connected
with said evaporating element, a closed refriger-
ant containing system in heat exchange relation
with said front wall and in engagement with a
wall of said machine compartment but spaced
from said heat dissipating element and an ebulll-
tion initiator in said system near the lower part
thereof. : .

HENRY MORTENSEN.
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