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My invention relates to refrigerator cabinets 
and more particularly to air circulating arrange 
ments therefor. 

It has been found difficult to obtain high 
humidity conditions in a refrigerator cabinet 
which minimize the drying out of food stored 
therein and at the same time to minimize the 
condensation of moisture and the dripping of 
this moisture onto the food. Circulating air 
through the refrigerator has been found satis 
factory for minimizing the condensation of 
moisture on articles such as shelves from which it 
drips onto the food, but the circulation of a suff 
cient quantity of air to accomplish this purpose 
tends to dry out the food stored in the refrigera 
tor. By my arrangement air is directed in such 
a manner that the dripping of moisture from 
the shelves onto the food stored below is mini 
mized but at the same time the drying out of 
the food is also minimized. 

Accordingly, it is an object of my invention 
to provide an improved air circulating arrange 
ment for refrigerators in which the dripping of 
moisture onto the food is minimized and in which 
the drying out of food is also minimized. 

Further objects and advantages of my inven 
tion will become apparent as the following de 
scription proceeds, and the features of novelty 
which characterize my invention will be pointed 
out with particularity in the claims annexed to 
and forming part of my invention. 

In carrying out the objects of my invention 
an air circulating arrangement is provided in 
which air is generally confined to an area near 
the undersurface of shelves in the refrigerator 
cabinet so that the moisture condensing there 
on is rapidly removed before it has an opportun 
ity to drip onto the food. Air circulation over 
the remainder of the area between shelves is 
minimized so that drying out of the food is also 
minimized. 

For a better understanding of my invention 
reference may be had to the accompanying draw. 
ings in which Fig. 1 is a side sectional elevation 
view of a refrigerator incorporating an embodi 
ment of my invention; Fig. 2 is a front elevation 
view of a portion of the refrigerator shown in 
Fig. 1; Fig. 3 is a side sectional elevation view 
of a portion of the refrigerator illustrating a 
modified form of my invention; and Fig. 4 is a 
side elevation view of a portion of the refrigerator 
illustrating another modification. 

Referring now to Figs. 1 and 2, there is shown 
a refrigerator cabinet f including an outer wall 
2 and an inner wall or liner 3 which defines a : 
food storage compartment. The space between 
the inner and outer walls adjacent the access 
opening of the refrigerator is closed by a breaker 
strip 4 of a material of low heat conductivity, 
and the space between the inner and puter 
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walls is filled with a suitable heat insulating 
material 5. The access opening of the refriger 
ator is closed by a door 6. A plurality of spaced 
shelves 7, resting on shelf supports T', are pro 
vided within a food storage compartment 8 de 
fined by the liner S. These shelves are substan 
tially imperforate so as to divide the compart 
ment 8 into separate subcompartments. 

In Order to cool the air and to circulate the 
cold air through the food storage compartment 
an evaporator 9 and a fan O are provided. The 

evaporator and fan are both arranged within a 
duct if which extends along the exterior of the 
top wall 2 and rear wall 3 of the liner 3. Re 
frigerant is supplied for cooling the evaporator 9 
from any suitable refrigerating apparatus (not 
shown) disposed within a machinery compart 
ment f4 located at the bottom of the refrigerator. 
The fan is driven by an electric motor S. Air 
is withdrawn from the food storage compartment 
8 through an opening in the top wall 2 of 
the liner 3, is circulated by the fan through the 
duct over the evaporator 9, and is discharged 
back to the food storage compartment through a 
plurality of openings T in the rear wall 3 of the 
liner. Each of the openings f is arranged in 
a particular manner immediately below a cor 
responding one of the shelves T. These open 
ings extend substantially completely across 
the width of the rear wall 3 of the liner S and 
are formed by flanging inwardly portions of the 
rear wall to provide lips B and 9 adjacent each 
of the openings. The air entering the openings 

from the duct is directed by the lips 8 and 
toward the front of the refrigerator adjacent 

the underside of each of the shelves T. Because 
of the velocity of the air entering the compart 
ment 8 through the openings T and because of 
the directing of this air by the lips 8, 9 in a 
direction forwardly adjacent the underside of 
each shelf the moving strata of air deviates 
little in a vertical direction from the underside 

6) 

of the shelf T. Hence, even at the forward edge 
20 of each of the shelves the moving body of air 
still extends only a small distance below the 
underside of each shelf and contact of the 
moving air with food stored on the shelf below 
is minimized. I have found that making the 
height of the openings T about 4, inch confines, 
moving air generally to the region beneath the 
corresponding shelf. 
In order to still further direct the air into the 

desired region, guides or deflectors 2 are secured 
to the liner 3 adjacent the lower lips 19 of the 
openings. The forward edge 22 of each of the 
deflectors 2 is positioned quite close at the lower 
surface of the corresponding shelf ... I have 
found that positioning this forward edge within 
% inch of the lower surface of the corresponding 
shelf causes the moving air to be confined even 
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more closely to the region adjacent the lower 
surface of the shelf. The guides or deflectors 2 
serve an additional function in that the rear ends 
23 extend into the duct i? so as to scoop the air 
positively from the duct and direct it into the 
food storage compartment 8. The deflectors are 
curved as indicated to provide a smoother change 
in the direction of the air. The deflectors 2 
may be omitted, if desired, since the lips 8, 9 
direct the air into the region adjacent the under 
side of the shelves. However, I prefer to employ 
these deflectors because of the additional air 
directing effect and because of their function in 
scooping air from the duct. The forward edges 
2 of the shelves 7 are spaced from the inner 
face of the door to provide elongated openings 
20. The air passes upwardly from the Subcon 
partments between adjacent shelves 7 and be 
tween the lowest shelf and the bottom of the 
liner 3 through these openings 20'. The width 
of these openings, that is, the distance between 
the front edges of the shelves and the inner face 
of the door, is approximately one inch. 
With the arrangement disclosed I have found 

that the moving air is substantially confined with 
an area indicated by the wavy lines 24 and hence 
contact between the moving body of air and ar 
ticles stored on the shelf below the openings ad 
mitting the air is minimized. The air moving 
across the under surface of each of the shelves 
takes up any moisture condensing thereon and 
this moisture is carried by the air stream through 
the opening fB and is deposited on the cold sur 
face of the evaporator 9. On the other hand, 
food stored on the shelves, not being subjected 
to the moving stream of air, is not caused to dry 
out. Hence, the advantages of a higher humidity 
refrigerator from a standpoint of food preserva 
tion are obtained without the disadvantage of 
water dripping onto the food. The direction of 
air movement in the cabinet is indicated by the 
arrows in Fig. 1. 
The evaporator 9 may be defrosted at intervals 

and the defrost water flows through the duct 
and is discharged through a drain 25 into any 
suitable receptacle (not shown) in the machinery 
compartment 4. A drain 26 is also provided 
from the food storage compartment 8 to the ma 
chinery compartment for discharging any defrost 
Water which may flow into the food storage Com 
partment. 

In a modified form of my invention shown in 
Fig. 3 doors or barriers 2 are provided at the for 
warded edges of the shelves . The Same nu 
merals have been used to designate corresponding 
parts in Figs. 1, 2 and 3. The doors 2 are hinged 
at 28 and are biased toward the vertical position 
shown by springs 29. Movement of the doors 
under the influence of the springs is limited by 
stops 30 secured to the doors 27 and engaging the 
shelves . Each of the doors is spaced from the 
shelf above by a small amount, as indicated at 3, 
corresponding generally to the spacing of the 
openings in the rear Wall beneath the shelves, and 
the upper door 27 is spaced slightly from the top 
forward edge of the liner 3, as indicated at 32. 
I have found about one inch to be a desirable 
space between the top of each of the doors 27 and 
the bottom of its corresponding shelf 7. These 
doors limit the egress of the air from each of the 
subcompartments to the openings 3, between the 
upper edge of each of the doors 27 and the corre 
sponding shelf 7. The air being admitted to each 
of the subcompartments through an opening po 
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4. 
and being discharged from each subcompart 

ment through openings 3 also adjacent the under 
side of shelves , the air is confined closely ad 
jacent the under side of each of the shelves 
with the exception of a small amount eddying 
near the forward edge of the shelves. The gen 
eral distribution of the moving body of air be 
neath each of the shelves is indicated by the wavy 
lines 33, and the direction of air movement with 
in the cabinet is indicated by the arrows. If de 
sired, the upper door 27 may be omitted since the 
air will be drawn in the general direction of the 
Opening 6, even in absence of this upper door, 
giving the same general air path. 

in Fig. 4 there is shown another modified form 
of my invention in which the food storage con 
partment 8 is cooled by evaporator tubing secured 
to the exterior of the liner 3 in lieu of utilizing 
the form of evaporator shown at 9 in Fig. 1. The 
same numerals have been used to designate cor 
responding parts in Figs. 1 and 4. Referring to 
Fig. 4 evaporator tubing 34 is secured to the ex 
terior of the rear wall 3 of the liner 3. The tub 
ing 34 is arranged on the wall portion 3 in a con 
ventional manner well-known in the art, and re 
frigerant is circulated through the tubing 34. 
Air is directed by the fan O over the evaporator 
tubing 34 and into the food storage compartment 
8 in the same manner as in the form of inven 
tion shown in FigS. 1 and 2. 
While I have shown and described specific em 

bodiments of my invention I do not desire my in 
vention to be limited to the particular construc 
tions shown and described, and I intend by the 
appended claims to cover all modifications within 
the spirit and scope of my invention. 
What I claim as new and desire to secure by 

Letters Patent of the United States is: 
... The refrigerator cabinet including an outer 

wall, an inner wall spaced from said outer wall 
and defining a food storage compartment, a plu 
rality of Substantially imperforate shelves ar 
ranged in spaced relationship within said com 
partment and dividing said compartment into 
sub-compartments, said inner wall haying a plu 
rality of horizontal openings therein, each of said 
openings being arranged immediately below the 
lower rear edge of a corresponding one of said 
shelves, the forward portion of each of said sub 
compartments being unobstructed at least in the 
region immediately below the forward edge of said 
shelves, means for circulating air through said 
openings into said compartment, and means ad 
jacent each of said openings for directing air to 
Ward the forward portion of said compartment 
closely adjacent the under side of the correspond 
ing shelf whereby the moving stream of air is con 
fined to the region in the vicinity of the under 
side of each shelf and contact between the circu 
lating air and food stored on the shelves is min 
inized. 

2. The refrigerator cabinet including an outer 
wall, an inner wall spaced from said outer wall 
and defining a food storage compartment, a 
plurality of substantially imperforate shelves 
arranged in spaced relationship within said com 
partment and dividing said compartment into 
subcompartments, said inner wall having a plu 
rality of horizontal openings therein, each of 
said openings being arranged immediately below 
the lower rear edge of a corresponding one of said 
shelves, the forward portion of each of said sub 
compartments being unobstructed at least in the 
region immediately below the forward edge of 

sitioned closely adjacent the under side of a shelf said shelves, an evaporator for cooling said con 
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partment, means for circulating air over said 
evaporator and through said openings, and means 
adjacent said openings for directing air toward 
the forward portion of said compartment closely. 
adjacent the under side of the corresponding 
shelf whereby the moving stream of air is con 
fined to the region in the vicinity of the under 
side of each shelf and contact between the cir 
culating air and food stored on the shelves is 
minimized. 

3. A refrigerator cabinet including an outer 
wall, an inner wall spaced from said Outer wall 
and defining a food storage compartment, a 
plurality of substantially imperforate shelves ar 
ranged in spaced relationship within said com 
partment and dividing said compartment into 
subcompartments, a duct extending along the 
exterior of the rear portion of said inner wall, 
an evaporator arranged within said duct, means 
for circulating air over said evaporator and 
through said duct and said compartment, said 
inner wall having a plurality of horizontal open 
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ings therein for providing access for air from 
said duct to said compartment, each of said 
openings being arranged immediately below the 
lower rear edge of a corresponding One of said 
shelves, the forward portion of each of said sub 
compartments being unobstructed at least in the 
region immediately below the forward edge of 
each of said shelves, and means adjacent each 
of said openings for directing air toward the 
forward portion of Said compartment closely ad 
jacent the under side of the corresponding shelf 
whereby the moving stream of air is confined to 
the region in the vicinity of the under side of 
each shelf and contact between the circulating 
air and food stored on the shelves is minimized. 

4. A refrigerator cabinet including an outer 
wall, an inner wall spaced from said outer wall 
and defining a food storage compartment, a plu 
rality of substantially imperforate shelves ar. 
ranged in Spaced relationship within said com 
partment and dividing said compartment into 
subcompartments, a duct extending along the 
exterior of the rear portion of said inner wall, 
an evaporator arranged within said duct, means 
for circulating air over said evaporator and 
through said duct and said compartment, said 
inner wall having a plurality of horizontal open 
ings therein for providing access for air from 
said duct to said compartment, each of said open 
ings being arranged immediately below the lower 
rear edge of a corresponding one of said shelves, 
the forward portion of each of said subcompart 
ments being unobstructed, and means adjacent 
each of said openings for directing air toward 
the forward portion of said compartment closely 
adjacent the under side of the corresponding 
Shelf whereby the moving stream of air is con 
fined to the region in the vicinity of the under 
side of each shelf and contact between the cir 
culating air and food stored on the shelves is 
minimized. 

5. A refrigerator cabinet including an outer 
wall, an inner wall spaced from said outer wall 
and defining a food storage compartment, a plu 
rality of substantially imperforate shelves ar 
ranged in spaced relationship within said com 
partment and dividing said compartment into 
Subcompartments, a duct extending along the ex 
terior of the rear portion of said inner wall, an 
evaporator arranged within said duct, and means 
for circulating air over said evaporator and 
through Said duct and said compartment, said 
inner wall having a plurality of horizontal open 

ings therein for providing access for air from 
said duct to said compartment, each of said open 
ings being arranged immediately below the lower 
rear edge of a corresponding one of said shelves, 
the forward portion of each of said subcompart 
ments being unobstructed at least in the region 
immediately below the forward edge of each of 
said shelves, said rear portion of said inner wall 
being flanged inwardly adjacent each of said 
openings. to provide lips for directing air toward . 
the forward portion of said compartment closely 
adjacent the under side of the corresponding 
shelf whereby the moving stream of air is con 
fined to the region in the vicinity of the under 
side of each shelf and contact between the cir 
culating air and food stored on the shelves is 

6. A refrigeratcr cabinet including an outer 
wall, an inner wall spaced from said outer wall 
and defining a food storage compartment, a plu 
rality of substantially imperforate shelves ar 
ranged in spaced, relationship within said com 
partment and dividing, said compartment into 
Subcompartments, a duct extending along the ex 

25 terior of the rear portion cf said inner wall, an 
evaporator arranged within said duct, means for 
circulating air over said evaporator and through 

. Said duct and said compartment, said inner wall 
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having a plurality of horizontal openings therein 
for providing access for air from said duct to said 
compartment, each of said openings being ar 
ranged immediately below the lower edge of a 
corresponding one of said shelves, the forward 
portion of each of said subcompartments being 
uncbstructed at least in the region immediately 
below the forward edge of each of said shelves, a 
deflector extending through each of said open 
ings for directing air toward the forward portion 
of said compartment, each of said deflectors hav 
ing a portion extending into said duct for divert 
ing air from said duct and a second portion ex 
tending upwardly and forwardly from said por 
tion of said inner wall, the forward edge of said 
deflector being spaced slightly from the under 
side of its corresponding shelf to provide a nar 
row horizontal opening whereby the moving 
stream of air is confined to the region in the vi 
cinity of the under side of each shelf and contact 
between the circulating air and the food stored 
on the shelves is minimized. 

7. A refrigerator cabinet including an outer 
wall, an inner wall spaced from said outer wall 
and defining a food storage compartment, a plu 
rality of Substantially imperforate shelves ar 
ranged in Spaced relationship within said com 
partment and dividing said compartment into 
subcompartments, a duct extending along the 
exterior of the rear portion of said inner wall, an 
evaporator arranged within said duct, means for 
circulating air over said evaporator and through 
said duct and said compartment, said inner wall 
having a plurality of horizontal openings therein 
for providing access for air frcm said duct to said 
compartment. each of said openings being ar 
ranged immediately below the lower rear edge of 
a corresponding one of said shelves, a door hinged 
to each of said shelves at the forward edge there 
Cf and extending upwardly therefrom, each of 
said doors being spaced from the under side of 
the next shelf above to provide a narrow hori 
Zontal opening adjacent the under side of said 
shelf for the discharge of air from the corre 
Sponding Subcompartment, and means adjacent 
each Cf said first-named openings for directing 
air toward the forward portion of Said compart 
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ment closely adjacent the under side of the cor 
responding shelf whereby the moving stream of 
air is confined to the region in the vicinity of the 
under side of each shelf and contact between the 
circulating air and food stored on the shelves is 
minimized. w 

8. A refrigerator cabinet including an outer 
wall, an inner wall spaced from said outer wal 
and defining a food storage compartment, a plu 
rality of substantially imperforate shelves ar 
ranged in spaced relationship within said come 
partment and dividing the compartment into 
subcompartments, a duct extending along the 
exterior of the rear portion of said inner wall, an 
evaporator arranged within said duct, means for 
circulating air Over Said evaporator and through 
said duct and said compartment, said inner wall 
having a plurality of horizontal openings therein 
for providing access for air fircra said duct to 
said compartment, each of said openings being 
arranged immediately below the lower rear edge 
of a corresponding one of said shelves, a door 
hinged to each of said shelves at the forward 
edge thereof and extending upwardly therefrom, 
the upper of said doors being spaced from the 
top of said liner to provide a passage for egress 
of air from said compartment to said duct, each 
of the remaining of said doors being spaced from 
the under side of the next shelf above to provide 
a narrow horizontal opening adjacent the under 
side of said shelf for the discharge of air from 
the corresponding subcompartment, and means 
adjacent said first-named openings for directing 
air toward the forward portion of said Compart 
ment closely adjacent the under side of the cor 
responding shelf whereby the moving stream of 
air is confined to the region in the vicinity of the 
under side of each-shelf and contact between the 
circulating air and food stored on the shelves is 
minimized. 

9. A refrigerator cabinet including an outer 
wall, an inner wall spaced from Said outer wall 
and defining a food storage compartment, a plu 
rality of substantially imperforate shelves ar 
ranged in spaced relationship within Said con 
partment and dividing the compartment into 
subcompartments, a duct extending along the 
exterior of the rear portion of said inner wall, an 
evaporator arranged within said duct, means for 
circulating air over said evaporator and through 
said duct and said compartment, said inner wall 
having a plurality of horizontal openings therein 
for providing access for air from said duct to said 
compartment, each of said openings being ar 
ranged immediately below the lower rear edge of 
a corresponding one of said shelves, the forward 
portion of each of said subcompartments being 
unobstructed at least in the region immediately 
below the forward edge of each of said shelves, 
means adjacent said openings for directing air 
toward the forward portion of said compartment 
closely adjacent the under side of the corre 
sponding shelf whereby the moving stream of air 
is confined to the region in the vicinity of the 
under side of each shelf and contact between the 
circulating air and food stored on the shelves is 
minimized, and a drain at the bottom of said 
duct for discharging defrost water from said 
duct. 

10. A refrigerator cabinet including an outer 
wall, an inner wall spaced from said outer wall 
and defining a food storage compartment, a plus 
rality of substantially imperforate shelves ar 
ranged in spaced relationship within said con 
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subcompartments, a duct extending along the 
exterior of the rear portion of said inner wall, an 
evaporator arranged within said duct, and 
means for circulating air over said evaporator 
and through said duct and said compartment, 
said inner wall having a plurality of horizontal 
openings therein for providing access for air 
from said duct to said compartment, each of said 
Openings being arranged immediately below the 
lower rear edge of a corresponding one of said 
shelves, the forward portion of each of said sub 
Compartments being unobstructed at least in the 
region immediately below the forward edge of 
each of said shelves, said rear portion of said 
inner wall being flanged inwardly adjacent said 
openings to provide upper and lower lips, the 
lower one of said lips being spaced about ' 
below the under side of its corresponding shelf 
for directing air toward the forward portion of 
said compartment closely adjacent the under 
side of its corresponding shelf whereby the mov 
ing stream of air is confined to the region in the 
vicinity of the under side of each shelf and con 
tact between the circulating air and food stored 
On the shelves is namized, 

11. A refrigerator cabinet including an outer 
wall, an inner wall spaced from said outer wall 
and defining a food storage compartment, a plu 
rality of substantially imperforate shelves ar 
ranged in spaced relationship within said con 
partment and dividing said compartment into 
subcompartments, a duct extending along the 
exterior of the rear portion of said inner wall, 
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an evaporator arranged within said duct, means 
for circulating air over said evaporator and 
through said duct and said compartment, said 
inner wall having a plurality of horizontal open 
ings therein for providing access for air from said 
duct to said compartment, each of said openings 
being arranged immediately below the lower 
edge of a corresponding One of said shelves, the 
forward portion of each of said subcompartments 
being unobstructed at least in the region imme 
diately below the forward edge of each of said 
shelves, a deflector extending through each of 
said openings for directing air toward the for 
ward portion of said compartment, each of said 
deflectors having a portion extending into said 
duct for diverting air from said duct and a sec 
ond portion extending upwardly and forwardly 
from said rear portion of said inner wall, the 
forward edge of said deflector being spaced 
about 6' from the under side of its correspond 
ing shelf to provide a narrow horizontal opening 
whereby the moving stream of air is confined to 
the region in the vicinity of the under side of 
each she and contact between the circulating 
air and the food stored on the shelves is mini 
nized. 

12. A refrigerator cabinet including an outer 
wall, an inner wall spaced from said outer wall 
and defining a food storage compartment, a 
plurality of substantially imperforate shelves 
arranged in spaced relationship within said 
compartment and dividing said compartment 
into Subcompartments, a duct extending along 
the exterior of the rear portion of said inner 
wall, an evaporator arranged within said duct, 
means for circulating air over said evaporator 

70 and through said duct and said compartment, 
said inner wall having a plurality of horizontal 
openings therein for providing access for air 
from said duct to said compartment, each of 
said openings being arranged immediately below 

partment and dividing said compartment into 75 the lower rear edge of a corresponding one of 
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said shelves, a door hinged to each of Said shelves 
at the forward edge thereof and extending up- REFERENCES CITED 
wardly therefrom, each of Said doors being Te following references are of record in the 
spaced about 1' from the under side of the next file of this patent: 
shelf above to provide a narrow horizontal open- is UNITED STATES PATENTS 
ing adjacent the under side of Said shelf for the Number Name Date discharge of air from the corresponding Sub 2,068,435 Rutishauser ------- Jan. 19, 1937 
compartment, and means adjacent Said first 2,152,291 Starr et al. -------- Mar. 28, 1939 
named openings for directing air toward the for 
ward portion of said compartment closely ad- 0 S. Stewart -- - - - - - - - - - - - Nov. 9, 1948 
jacent the under side of the corresponding shelf. 495,626 Booth ------------- Jan. 24, 1950 
whereby the moving stream cf air is confined to 
the region in the vicinity of the under side of 
each shelf and contact between the circulating 
air and food stored on the shelves is minimized. 1s 

LOWELL M. KURTZ. 

  


