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UNITED STATES PATENT OFFICE 
REFRIGERATOR 

Nils Erland af Kleen, stockholm, Sweden, as 
signor to Kleen Refrigerator, Inc., Hoboken, 
N.J., a corporation of Delaware 

Application November 13, 1941, Serial No. 418,925. 
3 Claims. 

This invention relates to new and useful im 
provements in refrigerators and more particularly 
to the storage compartment thereof and the cool 
ing means therefor and has for its primary object 
to provide an inwardly extending portion in at 
least one of the insulated walls of the storage 
compartment to accommodate the refrigerant 
storing means of the refrigeration apparatus to 
flow liquid refrigerant to the cooling means. . 
Another object of the invention is to provide 

the storage compartment of a refrigerator with 
an auxiliary storage space formed by the inner 
lining or shell of the cabinet, which auxiliary 
space is of less depth than the main compart 
ment, whereby a recess is provided in back of the 
auxiliary storage space for the accommodation 
of the liquid refrigerant collecting tanks supply 
ing refrigerant to the cooling means inside the 
storage compartment. 
A further object of the invention is to provide 

a refrigerator with different storage Zones of re 
spectively different temperatures, in which zones 
the temperature is controlled at all times, and 
in certain or all of which zones a relatively high 
humidity is maintained by the intermittent de 
frosting of the cooling means. 
With the above and other objects in view which 

will appear as the description proceeds, the in 
vention resides in the novel features hereinafter. 
more clearly set forth in the following descrip 
tion, illustrated by way of example in the accom 
panying drawings and more particularly pointed 
out in the appended claims. 

Referring to the drawings, in which numerals 
of like character designate similar parts through 
out the several views 

Fig. 1 is a view in front elevation of a refrig 
erator cabinet with the door removed to show the 
storage compartment thereof and one form of 
cooling means therefor; 

Fig. 2 is a vertical sectional view through the 
center of the refrigerator cabinet of Fig. 1, but 
with the door in place and in closed position and 
showing the parts of the refrigerating apparatus 
in the back of the cabinet in side elevation look 
ing from the right hand side of Fig. 1: ... 

Fig. 3 is a vertical sectional view through the 
cabinet taken on line 3-3 of Fig. 2; 

Fig. 4 is a fragmentary view in front elevation 
similar to Fig. 1, but wherein the upper storage 
space in the storage compartment is cooled by up 
wardly extending cooling fins from the main com partment Cooling means 

Fig. 5 is a sectional view taken on line S-S of 65. A and 

(C. 62-18) 

Fig. 4, with the door in place and in closed post 
tion; 

Fig. 6 is a sectional view similar to Fig. 5, but 
in which the upper storage space is separated 

5 from the main storage compartment and is 
cooled by separate cooling means from the same refrigerating apparatus; 

Fig. is an exploded detail perspective view of 
the inner lining for the storage compartment of . 

10 the cabinet shown in Figs, 1 to 5; 
Fig. 8 is an elevational view similar to Fig. 4, 

but showing a modified form of cooling means 
for the several storage zones, and 

Fig. 9 is a sectional view taken online 8-9 o 
15 Fig. 8 and showing the door in place and in closed position. 

In the drawings, referring more particularly to 
Figs. 1, 2 and 3, the refrigerator cabinet illus 
trated consists generally of an outside shell O 

20 having an opening in the front wall thereof for 
access to a storage compartment C formed by an 
inner shell open at its front end and provided 
with an opening f2 in the rear wall thereof adapt 
ed to be closed by a removable section 3 in the 

25 layer of insulation a surrounding the storage 
compartment. The insulated storage compart 
ment C is spaced inwardly from the outer shell O 
to provide a storage bin 5 in the bottom of the 
cabinet and a vertical chamber 6 in the back of 
the cabinet for the refrigerating apparatus. 

In order to facilitate installation of the refrig-- 
erating apparatus in the cabinet and removal 
therefrom, the rear wall O’ of the outer shel O 
is formed as a separate wall of the shell and is 
removably secured to the latter by any suitable 
means such as bolts, screws, and the like (not 
shown). w 

As clearly shown in Fig. 2, the rear Wall of the 
inner shell f f is provided with an inwardly bent 
portion adjacent its upper end, reducing the 
depth of the upper portion of the storage com 
partment C to form an auxiliary space for the 
storage of certain comestibles requiring a differ 
ent storage condition than in the main storage 
compartment C. The open frontend of the inner 
shell is adapted to be closed by an insulated 
door 8 which cooperates with a sealing gasket 
9, shown in Fig. 1 on the front wall of the outer 

shell 0 but which may be secured to the inner 
face of the door, to seal the main storage com 
partment C and the auxiliary storage space 
from the influence of outside temperatures. 

Referring to Fig. 7, the inner shell is made up of two separate parts, designated g s 
B, the former consisting of a strip of sheet 
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2 
metal or the like Suitably bent to form a horizon 
tal wall a which constitutes the bottom wall of 
the compartment C, and two vertical side walls 
b which make up the side walls of the compart 
ment C and auxiliary storage space 7, while part 
B also consists of a strip of sheet metal suitably 
bent to provide a horizontal top wall c for the 
auxiliary storage space T, a rear wall d therefor, 
and a horizontal wall e and a vertical rear wall 
f for the storage compartment C. Each of the 
side walls b of part A has a cutout portion adja 
cent its upper end to accommodate the right 
angular bent portion forming walls d and e in 
part B of the inner shell, Parts A and B may be 
Secured together by any suitable means such 
as by Welding their adjoining edges along a con 
tinuous line following the contour of part B. 
The refrigerating apparatus employed to cool 

the cabinet consists of two intermittent absorp 
tion units arranged side by side in the apparatus 
chamber 6, but operable in alternate phase rela 
tion to each other to produce substantially con 
tinuous cold in the evaporator unit E. Inasmuch 
as the units are similar to one another, only the 
various parts of the unit shown at the left hand 
side in Fig. 3 will be described in detail by ref 
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shift the operation of the units from generating 
to absorbing and vice versa. 
The apparatus chamber 6 is open at the top 

and bottom, and the primary and secondary con 
densers are so arranged with respect to each 
other in said chamber that each is cooled by a 
separate stream of air, as more fully described 
in my copending application, Ser. No. 405,575, filed 
August 6, 1941, covering Absorption refrigerating 
apparatus. 
The operation of the refrigerating apparatus 

just described is believed obvious without further 
description, it being clear that when the boiler 
absorber of one of the units is heated, for exam 
ple, boiler-absorber 20, for the generating period 
of the left hand unit shown in Fig. 3, the boiler 
absorber 20' is cooled by the secondary cooling 

20 

erence characters, the corresponding parts of the 
other unit being distinguished by the prime of 
the numeral. As clearly shown in this figure, each unit in 
cludes an insulated boiler-absorber 20, of well 
known construction, mounted in the lower por 
tion of the apparatus chamber 6 and adapted to 
be heated for the generating periods by any suit 
able means such as a gas burner 2 or the like. 
The refrigerant vapors generated during the 
heating periods pass upwardly through conduit 
22 to an air-cooled condenser 23 arranged in the 
upper part of the chamber 6 and the condensed 
refrigerant flows to a collecting tank 24 embedded 
in the insulation 4 and disposed in the recess 
formed by the bent portion of the rear wall of the 
inner shell (Fig.2). From the collecting tank, 
the refrigerant flows through separate cooling 
coils 25 and 26 connected at One end to the bot 
tom of the tank and extending into the compart 
ment C through the opening 2 in the rear wall 
of the inner shell (Fig. 2), said coils being 
connected at their other end to the upper portion 
of the collecting tank. Cooling coil 25 is in ther 
mal Contact with One side of an ice-tray compart 
ment 27 while cooling coil 26 is spaced from the 
compartment 2 and from coil 25 and is provided 
with cooling fins 28 for cooling the air in the 
Storage compartment C. 

For the absorbing period of operation of the 
unit, the burner 2 f is shut off and the boiler 
absorber 20 is cooled by any suitable means and 
the refrigerant evaporating in the coils 25 and 
26 returns to the boiler-absorber 20. As an ex 
ample of Suitable cooling means for the boiler 
absorber 20, I have shown a secondary cooling 
system for a secondary cooling medium, said sys 
tem being formed by a plurality of interconnected 
elements including a boiler-absorber jacket. 30, 
secondary condenser generally indicated as 3, 
and a collecting tank 32. The circulation of the secondary cooling me 
dium through the secondary system of the re 
spective boiler-absorber jackets 3 and 3' is se 
lectively controlled by the usual thermostat de 
vice illustrated diagrammatically in Figs. 2 and 3 
and indicated as 33, which device also selectively 
controls the operation of the burners 2 and 2' 
in a well known manner to thereby automatically 
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medium circulating through the secondary cool 
ing system, for the absorption period of the right 
hand unit. During the alternate operation of 
the units, a substantially unchanged low tem 
perature is maintained in the ice-tray compart 
ment 27 by the cooling coils 25 and 25 in thermal 
contact with the walls thereof, while the finned 
cooling cois 26 and 26 employed for cooling the 
storage compartment C alternately assume rela 
tively high and relatively low temperatures in al 
ternation, as more fully set forth in my co-pend 
ing application, Ser. No. 293,477, filed September 
5, 1930, now Patent #2,319,806. Consequently, 
each of the finned cooling coils 26 and 26' will 
become coated with frost intermittently and will 
be alternately defrosted during the absorption 
and generating periods, respectively, of the cor 

5 responding units so that a relatively high hu 
midity will be maintained in the storage COm 
partment. The condensate formed on the finned 
cooling coils 26 and 26' as a result of the auto 
matic defrosting during each cycle of operation 
of the units will drip into a collecting pan or tray 
34 supported on one of the shelves 35, which tray 
may be removed and emptied whenever necessary. 

Since the air cooled by the cooling coils of the 
evaporator unit E will descend in the main Stor 
age compartment C, the coolest temperature in 
the cabinet (about --4 C.) will be in the bottom 
of said compartment. 

Between the bottom of the evaporator unit E. 
and the lowest temperature zone, the tempera 
ture in the storage compartment will be approxi 
mately between 4 C. and 6°C. The temperature 
on opposite sides of the evaporator unit E will be 
between 6° C. and 8 C., while the highest tem 
perature in the cabinet (between 8 C. and 12 C.) 
will be maintained in the auxiliary storage space 

. 
There is thus provided a plurality of zones in 

the cabinet maintained at respectively different 
temperatures, and inasmuch as the cooling coils 
26 and 26' are intermittently defrosted automati 
cally during the operation of the refrigerating 
apparatus, a relatively high humidity is main 
tained in all of the different temperature zones 
for the proper storage of a wide variety of co 
mestibles without the use of closed receptacles 
such as hydrators and the like heretofore re 
quired for storing foodstuffs in an atmosphere 
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of high humidity. Furthermore, since the cool 
ing coils 26 and 26 employed to cool down the 
cabinet are separate from those utilized for the 
ice-freezing compartment 2 of the evaporator 
unit, the temperatures in the different zones will 
not be affected to any material degree by any 
changes in the ice-freezing compartment 27, that 
is, the cabinet temperature will not be relatively 
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higher when water is placed in trays than when 
ice is present therein. In other words, there is 
provided by the present invention, a refrigerator 
having different cabinet temperatures that are 
controlled and in which a relatively high hu 

- midity is maintained during the operation of the 
refrigerating apparatus without the use of timing 
mechanisms, or means for controlling the flow of 
air in contact with the cooling surfaces, or other 
auxiliary devices to periodically defrost the cool 
ing means. 

If it is desired to have a slightly lower tempera 
ture in the auxiliary storage space than that 
afforded by the cooling means of Figs. 1 to 3, 
an arrangement such as shown in Figs, 4 and 5, 
may be provided in which auxiliary fins 38 and 
38 suitably secured to the cooling fins 28 and 
28, respectively, project upwardly into the stora 
age space to cool the latter. 
In certain instances, it may be desired to main 

tain in the auxiliary space a very low temper 
ature below that existing in the low temperature 
zone of the main storage compartment C. In this 
event, the arrangement shown in Fig.6 may be 
provided in which the storage space is sep 
arated from the main storage compartment C by . 
a horizontal partition 40. In this form of the in 
vention, each unit of the refrigerating apparatus 

O 
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25 

has a collecting tank 4 delivering liquid refrig 
erant to a finned cooling coil 62 for cooling the 
auxiliary space , which tank and cooling coil 
are separate from the collecting tank and cool 

30 

ing coils heretofore described in connection with 
Figs. to 5 for the main storage compartment C. 
In Fig. 6, the collecting tanks and cooling coils of 
only one of the units are shown, but it will be 
uriderstood from the previous description that 
the alternately operating unit is provided with 
similar collecting tanks and cooling coils for the 
main storage compartment C and the auxiliary 
storage space . . . . 
By this arrangement, it is possible to main 

tain different temperature zones in the main stor 
age arragement C ranging from 4 C. at the 
bottoria thereof to approximately 12 C. at the 
top thereof, in which zones a relatively high hu 
midity is provided by the automatic defrosting 
of the finned cooling coils employed to cool this 
compartment, while a temperature as low as be 
tween -15° C. to -20° C. is maintained in the 
auxiliary space by the finned cooling coils 
employed to cool the same. Although the finned 
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the auxiliary storage space as described in con 
nection with Fig. 6, each unit of the refrigerating 
apparatus may be provided with only one main 
coll but having separate cooling portions to suit 
different temperature conditions. For example, 
as shown in Figs. 8 and 9, each unit has a main 
cooling coil 4's extending downwardly from the 
lower portion of the collecting tank 24 and in- . . 
Wardly into the main compartment C below the 
ice-freezing compartment 27 of the evaporator 
unit, said main coil having a returning portion 
extending upwardly and terminating adjacent the 
upper portion of the collecting tank 24. Cooling 
fins 4 may be provided on the main coil 45 to 
form cooling surfaces for the air in the main stor 
age compartment C. A branch coil 4, connected 
at one end to the downwardly extending portion 
of the main coil 45 adjacent the lower end of the 
latter, has a cooling portion 48 in thermal con 
tact with the wall structure of the ice-freezing 
compartment 27, and a separate cooling portion 
49 provided with cooling fins 50 for cooling the 
air in the auxiliary space fla which, in this in 
stance, is shown as a modification in that in 
stead of being formed by a right angular bent 
portion in the wall of the inner shell i, the rear 
wall of the auxiliary storage space la is formed 
by a 45° angle bend in the rear wall of the inner 
shell so that said storage space gradually in 
creases in depth from the top thereof to the 
upper portion of the main storage compartment 
C. Obviously, the auxiliary space or a may 
have any other suitable shape depending upon 
the particular shape of the inner shell . 
As in the previously described constructions, the 

rear wall of the inner shell it is provided with a 
suitably shaped opening 2a adapted to be closed 
by a removable section f3a in the insulation 4 
to enable the cooling means of the refrigerating 
apparatus to be inserted in place and removed 
from the cabinet. . A 

It will be seen that with the form of cooling 
means just described, a relatively low temper 
ature (about 4° C. to 6°C.) is maintained in the auxiliary storage space fla due to the large cool 
ing surfaces afforded by the fins 50 and 50' on 

50 

cooling coil 42 of one unit is separate from the . . 
corresponding coil of the alternately operating 
unit, a dry cold will be produced in the auxiliary 55 
storage space 7 for the reason that at the low 
temperature maintained in said space, the finned 
cooling coils will not be automatically defrosted. Consequently the auxiliary storage space of the 
embodiment shown in Fig.6 may be employed to 
store foodstuffs attemperatures considerably be 
low freezing, and in order to reduce the influence 
of the outside room temperature upon the aux 
iliary storage space T in the event the door it 
of the cabinet is opened for access only to the 
main storage compartment C, the front open end 
of the auxiliary storage space may be closed by 
sliding doors 4 or the like of glass or any other suitable material. 

Instead of having a plurality of separate cool 
ing coils, one for the ice-freezing compartment 
and another for the main storage compartment 
of the cabinet and for the auxiliary storage space 
as heretofore described in connection with Fige. . 
1 to 5,' or having still another cooling coil for 

60 
greatly simplified; that no hydrators or other . 

the cooling portions 49 and 49', respectively, of 
the alternately operating units. Moreover, since 
the aforementioned cooling surfaces are separate 
from one another and the finned coils 45 and 
45' are also separate from one another, they will . 
be intermittently defrosted during the operation 
of the refrigerating apparatus to provide a rela 
tively high humidity in the different temperature 
zones of the cabinet. 
From the above description of the different 

forms illustrated, it will be noted that by the 
present invention, the construction of a refrig 
erator for the storage of a wide variety of food 
stuffs requiring different storage conditions, is 
receptacles are necessary to keep the stored food 
stuffs in an atmosphere of relatively high humid 

65 ity, and that the temperatures in the different parts or zones of the storage space are always 
controlled. 

It will also be observed that due to the par 
ticular construction of the inner shell, that is, 
with an inwardly bent portion in the rear wall 

70 

75 

thereof, a recess is provided in the back of the cabinet for the accommodation of the collecting - 
vessels or tanks for the flow of liquid refrigerant 
From the foregoing it is believed that the cona . 

struction and advantages of the present inven. . 

  



4. 
tion may be readily understood by those skilled 
in the art without further description, it being 

2,874,185 
members on the second cooling section of each 

borne in mind that numerous changes may be 
made in the details disclosed without departing 
from the spirit of the invention as set out in 
the following claims. 
What claim is: 
1. A refrigerator comprising a cabinet having 

thermally insulated top, bottom, rear and side 
walls forming a food storage compartment having 
an Opening, a door closing said opening, said rear 
wall having an inwardly extending bent portion 
adjacent its upper end reducing the depth of the 
upper portion of said compartment and providing 
a recess at the back thereof, a partition dividing 
Said compartment into a main storage space of 
predetermined depth and an auxiliary storage 
Space of reduced depth, refrigeration apparatus 
including two separate cooling sections in said 
auxiliary storage space and cooling means in the ; 
upper portion of Said main Storage space, said 
cooling means including two separate cooling sec 
tions arranged in indirect thermal transfer rela 
tion with respect to each other for cooling the air 
in Said main storage space, and separate refrig 
erant Storing means in Said recess to flow liquid 
refrigerant intermittently to one of each of Said 
cooling Sections in said auxiliary storage space 
and Said main storage space, respectively, in 
phase relation to the other of each of said cooling 
Sections in Said auxiliary and main storage 
SpaceS. 

2. A refrigerator comprising a cabinet having 
thermally insulated top, bottom, rear and side 
walls forming a food storage compartment hav 
ing an opening, a door closing said opening, said 
rear Wall having an inwardly extending bent por 
tion adjacent its upper end reducing the depth of 
the upper portion of said compartment and pro 
viding a recess at the back thereof, refrigeration 
apparatus including two separate cooling circuits 
in Said compartment and refrigerant storing 
means in said recess to flow liquid refrigerant in 
termittently to said circuits in phase relation to 
each other, each of Said circuits having a first and 
a second cooling section for the series flow of 
the refrigerant, an ice-freezing chamber having 
heat-conducting walls thermally connecting the 
first cooling Section of each of said circuits, finned 
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of Said circuits extending partly into the upper 
reduced portion of said compartment and form 
ing cooling surfaces for the air circulating in 
thermal transfer relation thereto, and separate 
branch conduits in fluid communication with 
each of said cooling circuits, respectively, each of 
said branch conduits having a cooling section 
arranged below said ice-freezing chamber to form 
separate cooling surfaces for the air in said com 
partment. 

3. A refrigerator comprising a cabinet having 
thermally insulated top, bottom, rear and side 
walls forming a food storage compartment hav 
ing an opening, a door closing said opening, said 
rear wall having an inwardly extending right 
angular bent portion adjacent its upper end pro 
viding an auxiliary storage space in the upper 
portion of said compartment of reduced depth 
and providing a corresponding recess in the back 
of said compartment, a horizontal partition wall 
across the bottom of said auxiliary storage space 
dividing said storage compartment into a main 
chamber of predetermined depth and an aux 
iliary chamber of reduced depth, means cooper 
ating with said rear insulated wall to provide a 
flue space at the back of said storage compart 
ment in open communication with room air, ab 
Sorption type refrigeration apparatus including 
at least two intermittent units operating in phase 
relation to each other, each unit having a cool 
ing Section arranged to cool the air in said aux 
iliary chamber, a separate cooling section ar 
ranged to cool the air in said main chamber, re 
frigerant condensing means in the upper portion 
of Said fuel space, refrigerant generating means 
in the lower portion of said flue space connected 
to supply refrigerant vapor to said condensing 
means, and refrigerant storing means in said 
recess to flow liquid refrigerant intermittently 
to each of said cooling sections, whereby each of 
Said chambers is cooled substantially continuous 
ly, the cooling Sections in said main chamber be 
ing spaced from One another, whereby each of 
said cooling sections is coated with frost during 
its cold producing periods and is alternately de 
frosted to maintain a relatively high humidity in 
said main chamber. 
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