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This invention relates to refrigerating or heat 
ing devices, as refrigerating or heating cabinets 
Or rooms adapted for cooling or heating foods or 
other articles and/or maintaining them at a. pre 
determined temperature or temperatures. 
In devices of this type it has hitherto been 

considered a matter of great importance effec 
tively to insulate the Outer wall of the device. 
To this end the outer wall of refrigerating or 
heating cabinets or rooms are usually provided 
with a coating or lining of an insulating material 
or made up of a plurality of thin walls separated 

0. 

from each other by closed air SpaceS. In either 
case such a wall takes up a great deal of the total 
volume of the cabinet or room. This is true 
especially of cabinets of small dimensions and 
renders such cabinets cumbersOne in spite of 
their small capacity. 
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It is an object of this invention to render the . 
use of such insulated or manifold walls unneces 
sary without reducing the effect or capacity of 
the Cabinet or room. --- 
A feature of the invention by which this object 

may be obtained, involves that the available 
space between an inner compartment of the cab 
inet or room containing a refrigerating, or heat 
ing, unit and the Outer Wall of the cabinet or 
room is divided into a plurality of compartments 
to receive foods or other articles to be cooled or 
heated, said compartments being air tightly sep 
arated from each other and arranged so as to 
Surround each other in succession, so that the 
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Fig. 5 shows a lot of curves for indicating the 
mean temperatures existing in the various con 
partments of the refrigerator shown in Figs. 3 
and 4; W 

Fig. 6 is a cross sectional view of the door of 
a refrigerator to which a form of the invention 
has been applied; 

Fig. 7 is a perspective view of a refrigerator 
according to the invention, showing one door of 
the cabinet in open condition; 

Fig. 8 is a perspective view of a somewhat mod 
ified form of the refrigerator shown in Fig. : 

Fig. 9 is a diagrammatic view of the Cooling 
systern of a refrigerator having circulating Con 
duits for the refrigerant; 

Fig. 10 is a front view of a refrigerator sini 
lar to that shown in Eig. , the refrigerating unit 
of which is provided with a sharp-free2ing or 
ice-making compartment. In the figure the 
front wall of the cabinet, including a doors, is 
removed. i f 

Fig. 1 shows a front view, with front wall reo 
moved, of a refrigerating cabinet of conventional 
type provided with a refrigerating unit similar 
to that shown in Fig. 10. 
With reference to Fig. , the numeral indi 

cates a food compartment of a refrigerator of 
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temperatures existing in the various compart 
ments will increase, or decrease, gradually as 
reckoned from the compartment containing the 
refrigerating or heating unit towards the outer 
wall of the cabinet or room. 
By this arrangement I obtain both the advan 

tage of a reduced total volume of the cabinet or 
room for a given capacity thereof and the by 
far more important advantage of reduced con 
Sumption of material and reduced costs of ma 
terial and erection too. 

In the accompanying drawings several embod 
inents of the invention are illustrated as applied 
to refrigerators. 

Fig. 1 is a diagrammatic view adapted to illus 
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trate an insulating method hitherto used in con 
nection with refrigerators; 

Fig. 2 is a similar view to illustrate the insulat 
ing method according to this invention; 

Fig. 3 is a diagrammatic cross section of a cy 
lindrical refrigerator according to the invention; 

Fig. 4 is a diagrammatic axial Section of Said 
refrigerator; 
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conventional type. 2 indicates a refrigerating 
unit, and 31-32 are the inner and outer layers, 
respectively, of the wall of the cabinet, said layer 
ers consisting, for instance, of thin sheet metal 
walls. Between the walls 3 and 3 a thick layer 
of a heat insulating material is inserted. In 
stead of such heat insulating material thin in 
termediate walls, as indicated by dotted lines at 
33 and 34 may be used to divide the space be 
tween the walls 3 and 32 into airtightly closed 
chambers. The refrigerating unit 2 is shown 
mounted in the food compartment and the 
latter is assumed to take up the whole interior 
of the cabinet. In order to prevent to the 
greatest extent possible the transfer of heat be 
tween the surounding air and the space , the 
outer wall 3-3 must be effectively insulated. 
For this purpose the Outer wall requires a large 
amount of material, takes up a large space, and 
must be manufactured with great care, whether 
the one insulating method or the other of those 
above referred to are employed. 

In Fig. 2 which is adapted to illustrate the 
principle of my insulating method, the insulation 
of the outer wall of the cabinet is dispensed with. 
The Outer Wall of the cabinet consists of a thin 
Wall 3 Only, which may comprise, for instance, 
a simple sheet metal wall, The space between 



said wall 3 and the refrigerating unit 2 is di 
vided into a series of compartments airtightly 
separated from each other by means of parti 
tions 4. Said partitions are positioned at such 
distances apart as to allow the utilization of the 
spaces between them for receiving food or other 
goods to be' cooled. By the provision of said 
spaces the compartment containing the refriger 
ating unit 2 may be effectively heat insulated 
with relation to the surrounding air, without 
causing any useful space to be lost by filling it 
with insulating material. Besides this gain in 
space and besides the gain resulting from the 
absence of insulating material, I obtain by the 
present invention a set of separate compart 
ments of different temperatures. By this means 
foods that may influence upon each other detri 
mentally in the one respect or the other, may be 
placed in individual compartments and various 
kinds of foods may be kept at optimum temper 
atures. In the Fig. 2 I have indicated by way 
of example a series of temperatures likely ex 
isting in the Compartments. 

In a Well-known refrigerator of the kind shown 
in Fig. 1 the temperature due to convection will 
be approximately equal at all points of the food 
compartment of the cabinet. With the interior 
of the cabinet divided into separate compart 
ments as indicated in Fig. 2, said compartments 
will present different temperatures, even if the 
partitions between the compartments be made 
of a good heat conductor because of the fact that 
the partitions prevent the transfer of heat by 
direct convection from the individual compart 
ments to the refrigerating unit. 
In Fig. 3 is shown a fundamental form of a re 

frigerator according to the invention in which, a 
refrigerating unit is mounted in the centre of a 
cylindrical cabinet between the Outer wall 3 of 
which and the refrigerating unit 2 a plurality of 
partitions 4 are provided which are concentric 
with the Outer wall 3 as well as with each other. 
It is to be noted that this embodiment should be 
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considered as an extreme case which is of a 
theoretical interest rather than of a practical im 
portance. In Fig. 4 I have shown more in detail 
how to build a refrigerator cabinet according to 
Fig. 3. The cylindrical Outer wall 3 is closed at 
its upper end by a plan top wall 5 and at its lower 
end by an insulated bottom wall 6. The latter is 
further in engagement with the lower ends of the 
partitions 4 so as to close the compartments 
therebetween with respect both to each other 
and to the refrigerating unit. At their upper ends 
the partitions 4 are closed by flat top. Walls , 
One for each partition. Fig. 4 may thus be said 
to show how to build a refrigerator, in part, ac 
cording to the principle of this invention and, 
in part, according to the conventional method 
hitherto used. The common insulated bottom 
wall 6 shown in Fig. 4 may, preferably, be con 
structed as a hinged door. 
" In Fig. 5 I have shown a set of curves rep 
resenting the mean temperatures existing in the 
individual compartments of a refrigerator Con 
structed according to Fig. 3, as a function of the 
distance from the refrigerating unit. The nature 
of the partitions (that is, the thickness or mate 
rial thereof) and the distance between them 
selves as well as the condition of circulation are 
the predominant factors in determining the dis 
tribution of temperature. The curve b indicates 
the continuously rising temperature. The dis 
tribution of temperature as indicated by the 
curve a which approaches the number of degrees 
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of the Outer temperature asymtotically, renders 
the use of any insulation of the outer wall un 
necessary (but causes, on the other hand, the 
temperature of the outermost compartments to 
vary slightly with the outer temperature). With 
a distribution of temperature as indicated by the 
curve C, the Outermost compartments become a 
little more cold, so that they require an outer in 
sulation, though not very thick, since the differ 
ence in temperature is but very small. In this 
case the influence of the outer temperature may 
be neglected. 

Fig. 6 is a diagrammatic view of a form of door 
construction to which the principle of the inven 
tion has been applied. In addition to the door I 
have also shown the refrigerating unit 2 and part 
of the outer wall 3 and the partitions 4 of the 
cabinet. The door is shown by full lines in open 
state and indicated by dotted lines in closed state. 
The door shown consists of an insulated Outer. 

member 8 and an inner member 9 provided with 
compartments fo, for shelves adapted to sup 
port less bulky articles, as tinned provisions. The 
compartment O may be closed by the door mem 
ber 8 and the compartment may be closed by 
a separate hinged cover f2. The door member 8 
and the hinged cover 2 may be locked to the 
door member 9 by locking means, not shown. 

Fig. 7 illustrates an example of the invention 
as applied to a refrigerator which for the rest is 
of standard type. The refrigerating unit is in 
dicated as a whole by the reference numeral 2. 
It comprises three compartments situated side by 
side which are closeable by individual doors 2, 
22, 23, respectively. The refrigerating unit is 
mounted in an inner compartment closed at its 
rear end by the rear wall of the refrigerator 
cabinet and bounded at its bottom, top and sides 
by walls 4, and there surrounded by separate 
compartments provided with shelves 3 to support 
the articles to be cooled. Because there are no 
compartments behind the compartment , the 
rear wall of the cabinet should be provided with 
insulation in well-known manner. The side walls 
and the top and bottom walls of the cabinet, on 
the contrary, do not require any insulation at all 
or only a very low degree of insulation. The door 
f is common to all compartments described. The 
door which may be insulated in well-known way 
or constructed according to Fig. 6, is provided 
with a frame-like packing 5 adapted to engage 
the edge of the wall 4 surrounding the space . 

Fig. 8 shows a cabinet like the One shown in 
Fig. 7 but provided with three doors 16, 7, 8 in 
Substitution of the single door 4 of Fig. 7. The 
use of three doors results in reduced costs of oper 
ation, since a reduced quantity of Cold air is al 
lowed to escape from inside the cabinet each time 
a door is opened. 

It is to be noted that doors may, of course, be 
provided on more than one side of the cabinet, 
especially when the compartment containing the 
refrigerating unit is surrounded by insulating 
compartments on all sides. 
In order to permit any desired distribution of 

the temperatures of the individual compartments 
the cabinet may be provided with means adapted 
to control the heat transmission in the way de 
sired. Thus, for instance, the refrigerator may 
be provided with passages f, 20, Fig. 9, in which 
air or other gaseous Or liquid fluid may circulate. 
Instead of Such passages I may use heat conduct 
ing elements, as plates or the like. The channels 

. 9, 20 extending from the refrigerating unit 2 
76 which are coupled in parallel as far as the direc 
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tion of flow is concerned, are of different length, 
so as to afford correspondingly different resist 
ance to the flow of the fluid, provided the areas of 
cross section of the passages are approximately 
equal. This difference in resistance, however, is 
balanced by the fact that the longest passage 9 
extends through the outer and warmer compart 
ments, so that the "motor power' of the passage 
9 will be greater than that of the passage 20. 
The circulating heat transmitting fluid may, 

preferably, be enclosed. By this means it will 
be prevented from coming into contact with the 
food and remulving moisture therefrom. In ad 
dition, the fluid may be free from moisture, SO 
that no formation of ice on the refrigerating 
unit can take place and no impairment of the 
heat transfer need be feared. 
In Fig. 10 the numeral 2 is used to indicate 

the top, bottom, and side walls of the refrig 
erating unit indicated as a whole by the refer 
ence numeral 2 in Fig. 7. 4 indicates the top, 
bottom, and side walls of the compartment con 
taining said refrigerating unit, and 3 are the 
shelves provided in the food compartment sur 
rounding the walls 8. 
The three compartments of the unit 2 clos 

able by the doors 2, 22, 23 of Fig. 7, are shown 
at 23, 25, 26, respectively in Fig. 10. The cen 
tral compartment 25 consists of a sharp-freez 
ing element 27 and pans 28 for making ice cubes, 
While the compartments 25 and 26 are adapted 
to receive food requiring a very low tempera 
ture. The compartments 23, 25, 26 are sur 
rounded by a passage 29 which are airtightly 
sealed by the front wall, not shown. Said pas 
sage contains a heat transferring medium, as 
air, which cannot come into contact with the 
food contained in the compartments 28, 26, or 
pass into the other compartment of the refrig 
erator, but is caused to circulate in the pas 
sage 29, as indicated by the arrows. Said me 
dium is cooled by its contact with the refrig 
erating element 27, and in its turn cools the 
walls of the compartments 28, 28, as well as 
the surrounding walls 2, causing the box bounded 
by said walls 2 to act as the refrigerating unit 
for the Surrounding compartments. 
Although the sharp-freezing element 2 has 

a temperature sufficiently low for ice-production, 
this fact does not influence the content of mois 
ture in the surrounding food compartments, since 
the element 2 is only in contact with the me 
dium contained in the passage 29 of the box 
like unit 2. Since the volume of said box-like 
unit 2 is comparatively small, it is obvious that 5 
the quantity of moisture frozen out from the 
medium will be very Small and can be con 
pletely avoided by the use of a medium free from 
moisture. 

Because of the fact that the area of contact 
between the walls 2 and the heat transferring 
medium is by far more larger than the area of 
contact between the element 27 and said me 
dium, the temperature of said walls will be high 
as compared with that of the sharp-freezing 
element 2. For instance, though a tempera 
ture below 0° C. may be maintained in the ele 
ment 27 for ice-production, the walls 2 may 
possess a temperature above 0° C. for avoiding 
the formation of frost and the freezing out of 
moisture from the compartments surrounding 
the unit 2. 
In Fig. 10 the walls of the compartments 24, 

26, and the walls 2 and effect the division of 
the space between the refrigerating element 
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proper 27 and the outer wall 3 of the cabinet 
into a set of compartments surrounding each 
other in succession. 
In Fig. 13 I have shown a refrigerating unit 

of the form above described in connection with 
Fig. 10, mounted in a standard refrigerator. Even 
in this case the available space between the 
refrigerating element proper 2 and the outer 
wall 3 of the refrigerator cabinet may be Said 
to be subdivided into separate compartments sur 
rounding each other in succession because of 
the provision of the compartments 24 and 26 
and the wall 2. 
Although the invention has been hereinbefore 

described in connection With refrigerators only, 
it is obvious that I may also apply the inven 
tion to other types of refrigerating devices as 
well as to heating cabinets and similar devices 
without departing from the principle or scope 
of the invention as defined by the appended 
claims. 
What claim is: 
1. In a device of the character specified, the 

combination of a cabinet, or room, an inner 
compartment therein, a refrigerating unit in said 
compartment, and a set of other compartments 
for receiving goods to be cooled, said other com 
partments being so arranged between said inner 
compartment and the walls of the cabinet, or 
room, as to follow upon each other in series SO 
as to hold temperatures gradually varying from 
said inner compartments towards the Walls of 
the cabinet, or room. 

2. In a refrigerator, the combination of a cab 
inet, an inner compartment therein, a refrig 
erating unit in said compartment, and a series - 
of food compartments so arranged between said 
inner compartment and the walls of the cab 
inet as to be airtightly sealed with respect to 
each other and to hold temperatures gradually 
increasing as reckoned from the innermost com 
partment towards the walls of the cabinet. 

3. In a refrigerator, the combination of a cab 
inet, an inner compartment therein, a refrig 
erating unit in said inner compartment, and par 
titions arranged in the space between said inner 
compartment and the walls of the cabinet in 
such a way as to divide said space into a series 
of food compartments in such a way as to allow 
Said compartments to hold temperatures gradu 
ally increasing from said inner compartments 
towards the Walls of the cabinet. 

4. In a refrigerator, the combination of a cabi 
net, an inner compartment therein, a refrigerat 
ing unit in said compartment, a series of food 
compartments so arranged in the space between 
Said inner compartment and the walls of the 
cabinet as to hold gradually increased tempera 
tures as reckoned from the innermost compart 
ment towards the walls of the cabinet, and a 
common door for said inner compartment con 
taining the refrigerating unit and the food com 
partments. w 

5. In a refrigerator, the combination of a cabi 
net, an inner compartment therein, a refriger 
ating unit in said compartment, partitions so ar 
ranged in the spare between said inner compart 
ment and the walls of the cabinet as to divide 
Said space into a series of food compartments foll 
lowing upon each other in succession in such a 
way as to hold gradually increased temperatures 
as reckoned from the inner compartment to 
wards the walls of the cabinet, a common door 
for the inner compartment containing the refrig 
erating unit and the focd compartments, and 



4. 
packing means on said door for engaging the 
edges of said partitions so as to airtightly seal 
the respective -ompartments from each other. 

6. In a refrigerator, the combination of a cabi 
net, an inner compartment therein, a refriger 
ating unit in said compartment, a series of food 
compartments so arranged between said inner 
compartment and the walls of the cabinet as to 
be airtightly sealed with respect to each other 
and to hold temperatures gradually increasing 
from the innermost compartment towards the 
walls of the cabinet, and a plurality of doors 
each belonging to one compartment at least. 

7. In a refrigerator, the combination of a cabi 
net, an inner compartment therein, a refrigerat 
ing unit in said compartment, a series of food 
compartments so arranged in the space between 
said inner compartment and the walls of the 
cabinet as to hold gradually increased tempera 
tures as reckoned from the innermost compart 
ment towards the walls of the cabinet, and a 
common door for said inner Compartment con 
taining the refrigerating unit and said food com 
partments, said common door being provided 
with one airtightly closed space at least. 

8. In a refrigerator, the combination of a cabi 
net, an inner compartment therein, a refrig 
erating unit in said compartment, a series of 
food compartments so arranged in the space be 
tween said inner compartment and the Walls of 
the cabinet as to be airtightly closed with respect 
to each other and to hold temperatures grad 
ually increasing from the innermost compart 
ment towards the walls of the cabinet, and a 
plurality of doors each belonging to one com 
partment at least, and each provided with an 
airtightly closed space at least. 

9. In a refrigerator, the combination of a cabi 
net, an inner compartment therein, a refrigerat 
ing unit in said compartment, a series of food 
compartments so arranged between said inner 
compartment and the walls of the cabinet as to 
hold gradually increased temperatures as reck 
oned from the innermost compartment towards 
the walls of the cabinet, a common door for said 
inner compartment and said food compartments, 
said common door being provided with One. Space 
at least for receiving food, and a door, or doors, 
to airtightly close said space Or spaces. 

10. In a device of the character specified, the 
combination with an open-ended cabinet of a se 
ries of open-ended receptacles of gradually vary 
ing sizes mounted in said cabinet so as to sur 
round each other in succession, the innermost re 
ceptacle forming a compartment for receiving a 
refrigerating unit and the spaces between the 
various receptacles as well as between the outer 
most receptacle and the surrounding wall of the 
cabinet forming compartments for receiving 
goods to be cooled, or heated. 

11. In a refrigerator, the combination of an 
open-ended cabinet, a series of open-ended re 
ceptacles mounted in said cabinet so as to Sur-. 
round each other in succession, the spaces be 
tween adjacent receptacles being adapted to form 
food compartments, a refrigerating unit in the. 
innermost receptacle, and a common end wall 
to close the open ends of the receptacles as we 
as of the cabinet enclosing same. 

- 12. In a refrigerator, the combination of an 
open-ended cabinet, a series of open-ended re 
ceptacles mounted in said cabinet so as to sur 
round each other in succession, the spaces be 
tween the various receptacles as well as between 
the outermost receptacle and the walls of the 
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cabinet being adapted to form food compart 
ments, a refrigerating unit in the innermost re 
ceptacle, and a common door to close the open 
ends of the cabinet and the receptacles contained 
therein. 

13. In a refrigerator, the combination of an 
open-ended cabinet, a set of open-ended recep- . 
tacles mounted therein so as to surround each 
other in succession, a refrigerating unit in the 
innermost compartment, and a common insu 
lated door to close the open end of the cabinet 
as well as the open ends of the receptacles con 
tained therein. 

4. In a refrigerator, the combination of a 
cabinet, an inner compartment therein, a re 
frigerating unit in said compartment, a series 
of food compartments so arranged between said 
inner compartment and the walls of the cabinet 
as to hold gradually increased temperatures as 
reckoned from said inner compartment towards 
the walls of the cabinet, and passages for convey 
ing a refrigerant through the food compartments 
to permit a control of the temperature in said 
compartments. 

15. In a refrigerator, the combination of a 
cabinet, an inner compartment therein, a refrig 
erating unit in said compartment, a series of food 
compartments so arranged between said inner 
compartment and the walls of the cabinet as to 
hold gradually increased temperatures as reck 
Oned from Said inner compartment towards the 
walls of the cabinet, and sealed passages for 
Conveying a refrigerant free from moisture 
through the food compartments to permit a con 
trol of the temperatures in said compartments 
Without the risk of the formation of frost on the 
surfaces in contact with the refrigerant. 

16. In a refrigerator, the combination of outer 
walls forming a cabinet, walls forming an inner 
compartment, said inner compartment walls be 
ing spaced from the walls of the cabinet, walls 
forming a housing in said compartment, at least 
some of said housing walls being spaced from 
the Walls of the said compartment, a sharp freez 
ing element in said housing, and food compart 
ments in said housing surrounded by walls spaced 
from the walls of the housing so as to provide 
a passage for a heat transferring medium in said 
housing around said food compartments, the 
medium contained in said passage being in con 
tact with said sharp freezing element but out 
of communication with the interior of said food 
Compartments. 

17. In a refrigerator, outer walls forming a 
cabinet, walls forming an inner compartment, 
the inner compartment was being spaced in 
Wardly from the walls of the cabinet so as to 
provide a space around the inner compartment 
for receiving food, walls forming a housing in . 
said inner compartment, some of said housing 
Walls being spaced from the walls of the com 
partment, a sharp freezing element in said hous 
ing, walls forming a food compartment in said 
housing with the walls thereof spaced from the 
walls of the housing so as to provide a passage 
for a heat transferring medium in the housing 
around the food compartment therein, the me 
dium contained in said passage being in contact 
with said sharp freezing element but out of com 
munication with the interior of said food com 
partment, said food compartment being provided 
With a door to permit independent access there 
to, and the sharp freezing element being pro 
vided with a separate door to provide independent 
access thereto, the space in the housing which 
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constitutes the passage for heat transfer medium 
being closed at the front of the cabinet. 

18. A refrigerator comprising in combination, 
a cabinet, a housing therein with the bottom, 
top and side walls thereof at least spaced from 
the respective walls of the cabinet to provide 
food compartments between the housing and 
the walls of the cabinet, a sharp freezing element 
and separate food compartments in said housing, 
said food compartments being spaced from said 10 

element and from said walls of the housing to 
provide a passage for a heat transferring medium 
inside the housing, the medium contained in said 
passage being in contact with the sharp freezing 
element but out of communication with the in 
terior of the food compartments, and separate 
doors to permit independent access to said sharp 
freezing element and to said food compartments. 

ERIK DAVID LINDBLOM. 

  


