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1

This invention relates to a refrigerator cabi-
net and more particularly to refrigerator cabi-
nets of the household type having a plurality of
compartments to be maintained at different tem-
peratures.

An object of this. mventlon is to provide a
novel cabinet construction for a refrigerator
cabinet which will provide for maximum storage
space within the cabinet.

Another object of this invention is to provide
a novel door shelf arrangement for permitting
air flow between the door and the rear edge of
the door shelves.

A further object of this invention is to provide
a cabinet cooled by an evaporator and including
a freezing compartment formed by a bafile spaced
below the evaporator in which a novel air flow
control means is positioned to direct drip water
from the evaporator to the baffle during defrost-
ing of the evaporator.

A still further object of the invention is to
provide a novel door associated with a freezing
compartment formed by a bafle disposed below
an evaporator in which the door includes means
for collecting drip water from the evaporator and
means for directing such water onto the baffle
during defrosting of the evaporator.

Another object of this invention is to provide,
in a refrigerator of the class described, a novel
damper for regulating air flow between the evap-
drator and food storage compartment, for regu-
lating air flow through the freezing compartment
located below the evaporator, for controlling the
rate of air circulation through the door shelves
and positioned to direct drip water from the
evaporator onto the bottom wall of the freezing
compartment,

A further object of this invention is to provide
" a novel door shelf arrangement whereby the rear
edge of the door shelf is automatically spaced
from the door liner when the shelf is mounted
upon the liner,

These and other objects of this invention will
be apparent from the following description and
claims, taken in conjunction with the accom-
panying drawings, forming a part of this appli-
cation, in which:

Fig. 1 is a perspective view of a refrigerator
cabinet embodymg the principles of this inven-
tion;

Fig. 2 is a vertical section of the refrigerator
taken along the line 2—2 of Fig. 1 when the door
is closed;

Fig. 3 is a front view of the upper portion of
the cabinet illustrating the details of the relative
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location of the doors ‘leadmg to the freezing
compartments and a pan fot .retaihing drip
water;

Fig. 4 is a sectional view taken along the line
4—4 of Fig. 3;

Pig. 5 is a partially sectlohal view taken along
the line 5—5 of Fig. 3 in which the freezer stor-
age eompartment door is omltted and one side
'of the bafile is shown in pha,ntom “illustrating the
damper control mechanism mounted on the
bafie;

Fig. 6 is a sectional view taken along the line
6—6 of Fig. 5 further illustrating the horizontal
bafile, and mounting means for the same;

Fig. 7 is a sectional view taken along the line
1—1 of Pig. 5 and including the damper at the
rear of the bafile;

Fig. 8 is a sectional view taken along the line
8—8 of Fig. 5;

Fig. 9 is a front View of the damper;

Fig. 10 is a sectional view taken along the line

10—10 of Fig. 1; :

Fig. 11 is a sectional V1ew of the cabinet door
inner liner and shelf taken along the line {1—f1
of Fig. 10 illustrating the door shelf mounting on
the liner.

In the drawings there is shown a refrigerator
cabinet 10 having a food storage compartment 12
to be maintained at above-freezing temperatures,
a door (4 for providing access to a first freez-
ing compartment 16 which comprises the in-
terior of an evaporator 18, a door 20 for providing
access to a second freezing compartment 22 po-
sitioned immediately below the evaporator, -and
a machinery compartment 24 positioned below
the food storage compartment {2, The evapora-
tor 18 may be of the horizontal type extending
across the full width of the refrigerator at the
top thereof and formed of embossed plates se-
cured together to provide passages (8¢ and (8b
through which refrigerant flows in the process of
evaporation. The walls of the cabinet are formed
of an outer metal shell 26 and a spaced inner
shell 28, preferably moulded of a material having
good heat insulating qualities, with thermal in-
sulation such as glass wool disposed in the space
between the shells, A breaker strip 30 extends
between the inner and outer shells and lies in
the plane of the front wall of the cabinet to
provide a cabinet having a “flat front.” The
evaporator serves to cool compartment 12 and to
provide freezing temperatures in compartments
16 and 22. Shelves 44 and crispers 46 are placed
within compartment {2 and extend forwardly in
the cabinet to the plane of the front wall of the
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sabinet (breaker strip 38) so that all of the space
within compartment {2 becomes useful for the
storage of food.

A&s perticularly shown in Figs. 4 through 6,
4 horizontally disposed bhaffle 32 is positioned be-
low and spaced from evaporator {8 a sufficient
distance to form, together with the vertical walls
of the inner liner, a freezing compartment im-
mediately beneath the evaporator, which com-
pertment is adapted to receive ice irays ang
frozen focods. Bafile 32 is formed of a top panel
24 of moulded plastic and & bottom dish-shaped
panel 36 also of moulded plastic. Insulation such
as glass wool (not shown) is disposed between the
panels so that the bafile insulates compartment
{2 from freezing compartment 22 throughout the
width and depth of the baiffle. Both panels are
sealed together, preferably by use of a plastic sol-
vent so that the bafile is impervious to moisture.
A nozzle 38 extends downwardly from panel 34,
which nozzle permits drip water from evaporator
18 to drain into a pan”46 mounted on baffle 32
during defrosting of the evaporator. A raised
rim 42 extends entirely around the periphery
of panel 38 to prevent drip water from running off
of the bafile. Panel 34 is incline@ downwardly
from rim 42 to nozzle 38 to direct drip water
caught by the bafie to the nozzle. The bafie is
slidably supported in the cabinet by means of U-
shaped channel sections 45 secured to each side
wall of the inner liner (see Fig. 6). Pan 40 is
slidably supported by baffle 32 by means of & pair
of L.-shaped supports secured to the under-sur-
face of the baffie :

As particularly shown in Figs. 4 and 5, bafile
32 extends rearwardly in the cabinet so that rim
42 at the rear of bafle 32 is disposed beneath
the rear wall of evaporator 8. The rear wall
of the inner liner is bulged outwardly toward the
outer shell as at 57 below the evaporator and
rearwardly of bafile 32 to provide an air passage
55 rearwardly of the baffle. A damper 50 is posi-
tioned in the air passage and is supported for
rotation about a horizontal axis formed by a
rod 52 extending horizontally across the passage
55 and secured to the inner liner of the cabinet
by means of spaced clips 54. The damper is
preferably formed of sheet metal such as stain-
less steel and includes a generally V-shaped por-
tion 58 and an arm 56 extending substantially
at right angles to one side of the V-section. The
other side of the V-section is curled at its end
to receive the support rod 52. Thus, in its as~
sembled position in the cabinet, the side of the
damper by which the damper is supported for
rotation about the rod presents a downwardly
inclined surface 60 extending from the plane of
the rear wall of the cabinet to a point above
the bafle 32 and a downwardly extending sur-
face 56 disposed in the cabinet recess rearwardly
of the bafle and extending downwardly beneath
the baffle. A rubber flap 59 is provided on the
lower edge of surface 86 to insure a proper seal
between the damper and cabinet recess when a
minimum of &ir circulation into the food storage
compartment is desired. A spring 62 mounted
ont fod 51 maintains the damper so that the
damper is normially biased toward an “open”
_position in which maximum airflow is permitied
throuwgh the air passage or cabinet recess. Spring
82, shown in side view in Fig. 7, has two out-

. standing ends, one bearing on the damper and
- the other engaging the rear wall of the cabinet.
" When the damper is in its “open” position as
illustrated in Fig. 4, the airflow is primarily be-
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tween the surface 56 and the rear wall 5T of the
recess. When the damper is in its “closed” posi-
tion as indicated by the dotted lines of Fig. 4,
the gairflow is of a very restricted nature and
occurs through the narrow passage between arm
58 and the end of bafile 32. 1t is to be noted that
the downwardly inclined surface 88 extends above
bafile 32 and over rim 42 irrespective of the posi-
tion of the damper in the air passage. Thus,
surface &0 is positioned to direct drip water,
which drops from the rear portion of evaporator
{8 during defrosting, onto the baffie inwardly of
the rim, irrespective of the position of the damper
relative to the rear wall recess. When quick
freezing or unusually low temperatures are de-
sired in the evaporator or the second freezing
compartment below the evaporator, the damper
is adjusted to limit airflow into compartment
12 and through compartment 22 so that un-
desirably low temperatures do not occur in com-
partment {2. By limiting the airflow through
the air passage colder temperatures are attained
in compartment 22; and baffle 32 due to its in-
sulation prevents undesirably low temperatures
in compartment {2. Again, in the winter or
when ambient temperatures external of the
cabinet are relatively low, as for example, a room
maintained at 60° F., it is desirable to restrict
airflow into compartment {2 so that freezing
temperatures may be maintained in the freez-
ing compartments without having undesirable
“freeze-ups” in compartment 2.

In order to control the position of damper 50
relative to the wall recess, a damper control gen-
erally indicated as 64 (see Figs. 5-8) is mounted
on the bottom of baffie 32. The damper control
includes a flat metal pusher plate 66 which is
slidably mounted on the baffle by means of a
pair of slots 68, each having a downwardly ex-
tending boss 70 depending from the baffle and
extending therethrough. A screw or rivet 12
having a washer 74 thereon extends through each
slot and into each boss to slidably retain the
push rod on the baffle. A bell crank lever 16 is
mounted for rotary movement about a down-
wardly extending boss 79 on the bottom of the
baffle and offset from the line of travel of push
rod 65. All of the aforementioned bosses extend
through the mechanism mounted thereon so that
the screw or rivet may not be tightened to such
a degree as would prevent relative movement of
the push rod and bell crank lever with respect
to the bafile. The short arm 82, of bell crank
lever 80 is provided with a struck-up prong or
boss 83 which extends through an opening 84 in
push rod 66 in order to transfer motion from the
bell crank lever to the pusher plate.. The long
arm 88 of the bell crank lever extends forwardly
of the baffle 32 and is provided with a handle
90 so that the bell crank lever may be moved
about its pivot point 79. A curved bracket 92
mounted on the bottom of the bafile serves to
support the arm 88 intermediate the pivot point
of the bell crank lever and handle 90 to prevent
breakage of the baffle due to downward pressure
which might be applied to handle 98 (see Fig. 5).

In Figs. 3 and 4 details of door 20 are shown.
The door is hinged for pivotal movement about
a horizontal axis by means of conventional
hinges 100 secured to the side walls of the cabi-
net. The door is preferably spring loaded to
normally assume its closed position illustrated
in Fig. 4. It will be noted that the top of door
20 is positioned outwardly from the bottom of
door 14 so that most of the drip water from door
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{4 will normally fall on baffie 32 inwardly of door
20. Also, it will be noted that the top of door
20 is spaced below the bottom of door (4 to pro-
vide a free space for the flow of air into com-
partment 22 when the door is closed. In order
to catch any drip water that may run down the
outer surface of the door during defrosting of
the evaporator 8, door 208 is provided with a
raised rim {02 extending horizontally across the
outer face of the door and providing a trough
104 between the raised portion 102 and the outer
surface of the door. A plurality of openings 106
are provided in the door panel to permit water
entering trough (04 to flow from the trough
through the door panel. A downwardly inclined
baffle 108, coextensive in length with trough (04,
is provided on the inner surface of the door panel
to direct water over the rim 42 at the front of
the bafie 32. Thus, any defrost water running
down either the front or rear surface of door 20
is directed onto baffle 32 inwardly of rim 42,

As shown in Figs. 1, 2, 10 and 11, the cabinet
19 is provided with a door 110 for providing ac-
cess to the interior of the cabinet. Door 110
is provided with a plurality of door shelves (12
disposed substantially entirely within a door
recess 114 on the inner door liner (16. In re-
frigerators of conventional design it has been
common practice to mount door shelves on the
refrigerator door., Such structures, however,
have always been arranged fo extend within
the cabinet proper in order to insure proper
cooling of foodstuffs placed on the door
shelves. In order to accommodaie the door
shelves within the cabinet, it has been neces-
sary to cut back the cabinet shelves so that no
net storage space is provided over a cabinet
having shelves extending forwardly to the front
of the cabinet but not having door shelves. It
will be noted in Fig. 2 that the door shelves are
disposed substantially entirely within the door
recess and lie forwardly of the plane of the
front wall of the cabinet (breaker strip 30)
when the door is closed. Thus, the cabinet
shelves and crispers extend forwardly in .the
cabinet substantially to the breaker strip-so

that the door shelf space represents increased’
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useful siorage space while at the same time -

maximum use of shelf space within the cabinet
is possible.

The refrigeration of foodstuffs consists both
in the removal of heat from the food placed in
the cabinet and in keeping outside heat from
penetrating the refrigerated compartment. The
removal of heat is accomplished by convention
currents set up within the cabinet and heat
leakage into the cabinet is minimized by the
use of insulation. In spite of the insulation used
to reduce heat flow into the cabinet, it is well
known that a large percentage of the heat
entering the cabinet leaks in through the door
side of the cabinet since the door insulation is
not normally as thick as that used in the re-
mainder of the cabinet and due to other causes.
The door shelves utilized for food storage are
one-piece shelves of moulded plastic including
a solid impervious base 120 and a vertica! up-
standing flange 122 at the front of the shelf.

The shelves are mounted to the door inner
liner (i6 by means of studs 126 and 128 bonded
to the vertical rail (22 and the rear edge of
horizontal base 20, respectively. Each stud
extends through an opening in the door inner
liner into the interior of the door and is
adapted to receive a conventional fastener such
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as .a nut or speed nut to prevent accidental re-
moval of the shelf from the liner. Studs 128
are formed with a spacer boss 130 so that the
rear edge of the shelf is automatically spaced
from the door inner liner when assembled to
the liner. At the same time, vertical rail 122
lies substantially flush with liner exterior of
the door recess. By this arrangement, the door
shelves may be quickly, easily, and inexpensively
assembled to the inner liner of the door and the
spacing between the rear edge. of the shelves
and the door liner accurately maintained in
large -scale manufacture.

Thus, a clear, unrestricted passage is provided
between the rear edge of each shelf and the
door liner throughout the door recess. In this
manner any warm air leaking into the door recess
is permitted to rapidly rise to the upper portion
of the cabinet without entering the cabinet
proper and without having an adverse effect
upon foodstuffs placed on the door shelves.

As shown by the arrows in Fig. 2, the con-
vection currents in the cabinet travel down-
wardly through air passage 55 rearwardly of
damper 50 when the damper is open, then up-
wardly through compartment (2 and between
the rear edge of the door shelves and the door
liner so that heat entering the door recess is
permitted to rise upwardly without entering
compartment 1{2. The currents then pass
through freezing compartment 22 in a rear-
wardly direction toward damper 50. Damper
50, as heretofore pointed out, at no time com- -
pletely shuts off air passage 55, but in its
“closed” position permits limited airflow be-
tween the baffle 32 and damper. Thus, damper
50 regulates air flow between compartment 12,
compartment. 22 and through the air passage
rearwardly of the door shelves. Baffle 32 func-
tions as a removable insulated wall between
compartment 22 and (2, acts to collect drip
water from evaporator {8, supports the manual
means for varying the position of damper 50 in
air passage 55, slidably supports a drip collect-
ing pan, and directs condensation into the pan.

By this construction there is provided a novel
cabinet construction in which the door shelves
are automatically spaced from the door liner
to provide a vertical flue for air flow when
mounted to .the liner, a horizontal baffle ar-
ranged. to collect drip water and to provide a
freezing compartment below the evaporator, a
door . adapted to collect drip water from the
evaporator and to direct the same into the baffle,
and a control bafile for regulating air flow
through the freezing compartment, between the
freezing compartment and a food storage com-
partment to bé ‘maintained at above freezing
temperatures, and adapted to direct drip water
evaporator to the horizontal baffle

" irrespectivée of the posmon of the control baffle

in the cabinet,:.

What is clalmed:is .

1.Ina household refrigerator of the type in-
cluding an outer’shell and an inner liner spaced
from said oute 11 forming the walls of the
cabinet, insulat etween said shell and liner,
an evaporator within said cabinet forming a
first freezing compartment, a horizontally dis-
posed baffle spaced below said evaporator form-
ing with the vertical walls of said inner liner a
second freezing compartment between said
evaporator and bhafle adapted to receive .ice
trays, an air passage rearwardly of said baffle,
a damper positioned in said air passage for regu-
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lating airflow therethrough, said damper hav-
ing a portion thereof extending over said baffle
irrespective of the position of said damper in
said passage for directing drip water from said
evaporator onto said bafile, and means for mov-
ing said damper in said passage for regulating
airflow therethrough.

2. In a household refrigerator of the type in-
cluding an outer shell and an inner liner spaced
from said outer shell forming the walls of the
cabinet, insulation between said shell and liner,
an evaporator within said cabinet forming a
first freezing compartment, a horizontally dis-
posed baflle spaced below said evaporator form-
" ing with the vertical walls of said liner a second
freezing compartment between said evaporator
and baffle adapted to receive ice trays, the rear
walls of said inner liner below said evaporator he-
ing bulged outwardly toward the outer shell to
provide an air passage rearwardly of said baffle, a
damper positioned in-said air passage for regu-
lating air flow therethrough, said damper pre-
senting g surface extending over said bafile irre-
spective of the position of said damper in said
passage for directing drip water from said
evaporator onto said baffle, and means for mov-
ing sald damper in said passage for regulating
airflow therethrough.

3. In a household 1efr1gerator of the type in-
cluding an outer shell and an inner liner spaced
from said outer shell forming the walls of the
cabinet, insulation between said shell and inner
liner, an evaporator within said cabinet forming
a first freezing compartment, a horizontally dis-
posed baffle spaced below said evaporator and
forming with the vertical walls of said liner a
second freezing compartment between said evap-
orator and bafile adapted to receive ice trays, the
rear wall of said inner liner below said evapora-
tor and adjacent the rear of said baffle being
bulged outwardly toward said outer shell to pro-
vide an air passage rearwardly of said bafile, a
damper positioned for rotation about a horizontal
axis in said passage, said damper including one
surface adapted to be moved relative to the rear
wall of said innzr liner for varying the effective
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size of said passage and a second surface extend-

ing upwardly and rearwardly from one edge of
said first surface, said second surface-extending
cver said bafile irrespective of the position of said
first surface in said passage for directing drip
water from said evaporator onto said baffle, and
manually operable means mounted on said baffie
_ for rotating said damper about its axis of rota-
© tion.:

4. In a household refrigerator of the typ: in-
<ludihg an cuter shell and an inner iiner spaced
from said outer shell forming the walls of the
cabinet, insulation between said shell and liner,
an evaporator within said cabinet forming a first
- freezing compartment, a horizontally disposed
b-file spaced belcw said evaporator forming with
the vertical walls of said inner liner a second
freezing comrartment between said evaporator
anrd Laffe adarted to receive ice trays, an air

passage rearwardly of said bafile, means posi-

tioned in said possage for directing drip water

from said evaporator onto said baffle, a door for

rroviding access to said second freezing compart-
ment, and means associated with said door for

directing drip water from said evaporator onto

said baffle.

5.-In a refrigerator of the household type in-
cluding an outer shell and an inner liner spaced
from said outer shell forming the walls of the

ou
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cabinet, insulation between said shell and liner,
an evaporator within said cabinet forming a first
freezing compartment, a horizontally disposed
baille spaced below said evaporator forming with
the vertical walls of said liner g second freezing
compartment adapted to receive ice trays, a door
for providing access to said second freezing com-
partment, a trough on the outer side of said door
for catching drip water from said evaporator, an
opening extending through said door in commu-
nication with said trough, and an inclined sur-
face extending inwardly from said door for di-
recting drip water from said opening to said
bafile. .

6. In a household refrigerator of the type in-
cluding an outer shell and an inner liner spaced
from said outer shell forming the walls of the
cabinet, insulation between said shell and liner,
an evaporator within said cabinet forming a first
freezing compartment, a horizontally disposed
baffle spaced below said evaporator forming with -
tie vertical walls of said liner a second freezing
compartment adapted to receive ice trays, an
air passage rearwardly of said baffle, an inclined
surface positioned in said passage and extending
over said baffle for directing drip water from said
evarorator onto said baffle, a door for providing
access to said second freezing compartment, a
trough on the outer side of said door for catching
drip water from said evaporator, an opening ex=
tending through said door in communication with
said trough, and an inclined surface secured to
the inner side of said door for directing drip
water from said opening to said baffle. ’

7. In a household refrigerator of the type in-
cluding an outer shell and an inner liner spaced
from said outer shell forming the walls of the
cakinet, insulation between said shell and liner,
an evaporator within said cabinet forming a first
freezing compartment, a horizontally disposed
bafle spaced below said evaporator forming with
the vertical walls of said liner a second freezing
compartment adapted to receive ice trays, an air
rassage rearwardly of said baffle, a damper posi-
tioned in said passage, a door for providing access
to said cabinet, a recess in said door for receiving
door shelves, vertically spaced door shelves dis-
posed wholly within said recess, shelves -in said
cakinct extending forwardly to the plane of the
front wall of the cabinet, said door shelves being
cpaced from said door at the rear of each shelf
to permit airflow intermediate the rear of the
shelves and said door, and means for varying the
pcsitien of said damper to regulate airflow
through said cabinet and said door recess.

8. In a household refrigerator of the type hav-
ing walls defining a main refrigerated cabinet
accessible through an opening in the forward face
therecf, a door pivotally secured to the cabinet
adjacent the opening, said door being formed to
define a recess in its inner face, a plurality of

-horizontally disposed shelves secured to the inner

face of said door and positioned substantially
within the recess thereof, said shelves comprising
base portions having rear edges and integral
spacer means positioned on said rear edges and

_abutting the inner- face of said door, the rear

edges of said shelves being spaced from the inner
face of said door by said spacer means to dcefine
air flow passages adjacent the inner face of said
coor- whereby thermally established air currents
within the cabinet can circulate around said
shelves and carry away warm air as it forms ad-
jacent the inner face of said door.

9 Ina refrlgerator of the type lncluding top,
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bottom, side and rear walls defining a refrigera-
tor cabinet; an evaporator within said cabinet
forming a first freezing compartment; a horizon-
tally disposed baffle spaced below said evaporator
forming with the vertical side walls of said cab-
inet a second freezing compartment; an air pas-
sage rearwardly of said baffle; a door providing

access to said cabinet, said door being formed to

define a recess in the inner face thereof; hori-
zontally disposed vertically spaced door shelves
positioned within said recess, said door shelves
having solid base portions spaced from said door
at their rear edges adjacent the inner face of
said door; whereby currents of air within said
cabinet can move past said evaporator, through
the air passage at the rear of said baffle, and
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between the rear of said shelves and the inner
face of said door.
OSCAR E. NORBERG.
ALFRED E. NAVE.

REFERENCES CITED

The following references are of record in the
file of this patent:

. UNITED STATES PATENTS

Name Date
1,898,922 West o Feb, 21, 1933
2,292,032 Atchison _____._..._. Aug. 4, 1942
2,297,681 Peltier oo Sept. 29, 1942
2,327,672 Schweller .._._____. Aug. 24, 1943
16 2434117 Moneyetal oo ._._ Jan. 6, 1948
.+ 2,473,322 Yoxsimer ... June 14, 1949



