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[5 7 1 ABSTRACT 
Refrigerator cabinet construction including an outer 
shell and a double compartment inner liner formed 
from a single sheet of thermoplastic material and hav 
ing, in the general plane of the doors, a mullion pro 
vided between the two compartments and against 
which adjacent edges of the doors are adapted to seal. 
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A portion of the hot gas line from the refrigerator con 
denser system extends along the rear surface of the 
mullion, between the adjacent side walls of the two 
compartments, to prevent condensation upon the ex 

' terior surface of said mullion by insuring that it is 
maintained at a temperature above the dew point of 
the ambient air. A strip of semi-?exible material of 
high magnetic permeability extends along the length 
of the mullion and has said dew point compensator 
tubing secured in high heat exchange relation with its 
rearwardly'presented surface. During manufacture of 
the refrigerator the forwardly presented surface of 
said strip is maintained in intimate contact with the 
interior surface of the mullion through the agency of 
elongated magnetic means which is disposed adjacent 
the outer surface of the mullion during assembly of 
the cabinet, and particularly during foaming of insula 
tion in the space between the inner liner and outer 
shell. The foamed-in-place insulation presses against 
the resilient strip and maintains it in good thermal re 
lation with the interior surface of the mullion, after 
the magnetic means has been removed. 

In the resultant cabinet construction the intimate 
contact between the strip of material of high 
permeability and the interior surface of the mullion 
insures high heat exhange relation between the dew 
point compensator tube and the mullion, the strip at 
the same time being available as an armature, 
permitting use of door sealing gaskets of the magnetic 
type. ‘ 

3 Claims, 11 Drawing Figures 
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REFRIGERATOR CABINET CONSTRUCTION 

BACKGROUND 

A refrigerator cabinet in common use is provided 
with a pair of adjacent compartments, frequently ar 
ranged in side-by-side relation, each having its own 
door. The inner adjacent edges of the two doors seal 
against a mullion which extends throughout a major di 
mension of the two compartments and in the plane of 
the openings thereto. These and certain other cabinets 
present problems arising from the fact that portions of 
their outside surface may be cooled below the dew 
point temperature of surrounding air, with resultant 
condensation of moisture. Frequently the mullion pro 
vided between the doors tends to collect condensation 
and various means have been utilized to raise the tem 
perature of the mullion. 

In certain particularly advanced refrigerators of the 
foregoing kind the cabinets include dual compartment 
inner liners fabricated from a single sheet of thermo 
plastic material. In such a construction the mullion is 
formed integrally with the two adjacent compartments 
and difficulties have arisen in effecting proper associa 
tion of the dew point compensator with the interior sur 
face of the mullion. An additional problem in such a re 
frigerator is that the plastic mullion does not provide an 
armature to which magnetic door gaskets are attracted 
for sealing purposes. 

It is the general objective of my invention to provide 
an improved method of cabinet fabrication which 
makes it possible to insure securement of the dew point 
compensator against the mullion as a result of forces 
generated during the foaming of insulation in the space 
between the plastic outer shell and inner liner, whereby 
to provide a cabinet which is not only free from objec 
tionable condensation upon the mullion, but also en 
ables use of magnetic sealing gaskets in conjunction 
with a mullion of plastic material. The invention also 
has as an object the provision of novel apparatus which 
results from practice of the method. 

SUMMARY OF THE INVENTION 

In achievement of the foregoing general objectives, 
the invention contemplates a novel method of fabricat 
ing a refrigerator cabinet having an integral dual com 
partment plastic liner. This method makes it possible to 
use a hot gas bypass line from the condenser to raise 
the temperature of the mullion, rather than the more 
expensive and less desirable electric heaters. I provide 
an armature of magnetically permeable material, for 
example, vinyl impregnated with barium ferrite, which 
takes the form of an extruded semi~?exible strip having 
a ?at surface which is disposed in contact with the inte 
rior surface of the mullion and is maintained in that po 
sition throughout the foaming operation by the use of 
a magnet disposed exteriorly 0f the mullion. If the ex 
ternal magnet is of the electro-magnetic type it may be 
energized after the inner liner has been disposed within 
the outer shell and just prior to the foaming operation. 
The external magnet then attracts the magnetic strip, 
and the tube carried on the back surface thereof, and 
holds said strip in intimate contact with the rear side of 
the mullion. After the foaming is complete the external 
magnet is removed and the cured foam retains the dew 
point compensator tube, and the strip which carries the 
same, in proper position. It is a particular advantage of 
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the resultant construction that the strip of magnetic 
material which extends throughout the length of the in 
side surface of the mullion is then available as an arma 
ture, cooperable with magnetic door gaskets in sealing 
of the latter against the mullion. 

Certain preferred embodiments of the invention have 
the additional advantage that the armature includes a 
tube-carrying recess having opposed surfaces which are 
maintained in doubleline contact with opposite sides of 
the tube, thereby increasing the transmission of heat 
from the tube to the armature and thence to the mul 
lion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the accompanying drawings: 
FIG. 1 is a small scale perspective view of a refrigera 

tor cabinet embodying a liner having two integrally 
formed compartments and an interposed mullion of the 
kind with which use of the invention is particularly ad 
vantageous; 
FIG. 2 is a perspective view of apparatus shown in 

FIG. 1, butvwith the major portion of the outer shell and 
insulation broken away to show the compartment liner; 

FIG. 3 is a sectional view, on a larger scale, taken 
through the forward portion of the mullion of the cabi 
net shown in FIG. 1, and illustrating the external mag 
netic means used during the fabrication process; 
FIG. 4 is a somewhat diagrammatic, perspective illus 

tration of the outer shell, showing dew point compensa 
tor tubing associated therewith prior to mounting of the 
inner liner within said shell; 
FIG. 5 is a sectional view through the outer shell and 

inner liner, illustrative of the way in which the shell and 
liner inter?t, and showing the cabinet after foaming of 
the insulation in the space between said shell and liner; 

FIG. 6 is a detail view showing a clip of avtype which 
may be used to support a portion of the dew point com 
pensator tube in association with the intumed side 
?anging of the outer shell; and 
FIGS. 7A through 7E are detailed sectional showings 

of a variety of ways in which compensator tubing may 
be associated with the semi-?exible magnetic strip 
which comprises the armature. 

DESCRIPTION OF THE ILLUSTRATED 
EMBODIMENT 

In the accompanying drawings there is illustrated at 
10 a double compartment refrigerator with which the 
apparatus of the invention is particularly, although not 
solely, usable. This refrigerator is provided with a pair 
of adjacent compartments 11 and 12 disposed in side 
by-side relation and each having its own door, shown 
at 13 and 14 respectively. As is common in such refrig 
erators, one of the compartments, in this case compart 
ment 11, comprises a freezing compartment, while 
compartment 12 is maintained at above freezing food 
storage temperatures. Any suitable refrigerating sys 
tem, of known type, may be used to maintain the de 
sired temperatures. The compartments are defined by 
an inner liner L, which appears to good advantage in 
FIGS. 2 and 5, said liner being of thermoplastic mate 
rial and being nested within an outer shell 15 which 
may be of metal. In a refrigerator of the kind with 
which the invention is especially concerned, the liner 
compartments 11 and 12 are vacuum-formed from a 
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single sheet of thermoplastic material, by the use of 
suitable adjacent molds and mold assist-plugs. As dis 
closed and claimed in US. Pat. No. 3,709,968, issued 
Jan. 9, 1973, and assigned to the assignee of the present 
invention, the molds are moved during the vacuum 
forming operation to permit close spacing of the deep 
drawn adjacent walls 16 and 17 of the two compart 
ments (FIG. 2). As is now known in this art thermoplas 
tic inner liners may be disposed within outer shells, for 
example the outer shell shown in the drawings at 15, 
and insulation 18 is foamed in place between the shell 
and liner. As will become clear as this description pro 
ceeds the cured foam 18 bears against the combined 
armature and dew point compensator structure charac 
teristic of this invention, to hold the latter structure in 
high heat exchange relation with the interior surface of 
a mullion 19 which bridges the gap between said adja 
cent liner walls 16 and 17, and against which mullion 
the doors of the refrigerator are adapted to seal, as ap 
pears to best advantage in FIG. 5. 
As known to those skilled in this art, refrigerator cab 

inets, particularly cabinets provided with a plurality of 
doors, frequently present exterior surface portions 
which may be cooled to temperatures below the dew 
point temperature of the surrounding air. Objection 
able condensation results. The region of the mullion 19 
is a surface particularly prone to the condensation 
problem. 

In accordance with the present invention I have pro 
vided a unique dew point compensator assembly of 
strip-like form which can readily be inserted in the nar 
row space between the liner walls 16 and 17, and be 
maintained in close adjacency with the interior surface 
of the mullion 19, through the agency of forces gener 
ated during the foaming of insulation 18. Strip-like dew 
point compensator support structure is shown at 20 
(see particularly FIG. 3) and extends along a substan 
tial portion of the length of the cabinet (FIG. 4). It is 
a feature of my invention that this compensator struc 
ture also serves as an armature against which magnetic 
door gaskets are attracted for sealing purposes. The 
doors 13 and 14 are shown in FIG. 5 as including inte 
rior edges, disposed in adjacency when the doors are 
closed, which edges carry magnetic type sealing gaskets 
as shown at 21. 
Preferably the combined armature and compensator 

support structure 20 is of semi-?exible material and 
may, for example, comprise vinyl impregnated with 
barium ferrite. The side of this strip 20, which is 
adapted to be disposed away from the inside surface of 
the mullion 19, is provided with elongated clamping 
means 20a which extends along the length of the strip 
20 and serves to clamp a portion of tubing 22 in high 
heat exchange relation with strip 20. Although, in one 
aspect of the invention, electrical dew point compensa 
tor means may be associated with the strip 20, it is de 
sirable that the compensator take the form of a pass of 
tubing which is connected in the refrigerating system 
(not shown) as a part of the condenser circuit. Such 
tubing, when maintained in high heat exchange relation 
with the thermoplastic mullion, will raise the tempera 
ture of the latter sufficiently to prevent condensation of 
moisture on the mullion. 

In accordance with the method of this invention, the 
outer shell 15, shown somewhat diagrammatically in 
FIG. 4, is provided, prior to mounting of the inner liner 
L, with a U-shaped loop of tubing, one leg of which ex 
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tends along the under surface of the left hand ?ange 
structure 23 of the shell and the other leg of which 
comprises the mullion compensator 22. As mentioned, 
the ends of this loop of tubing are coupled in the con 
densing side of the system. 
During fabrication of the refrigerator the tubing is 

maintained in its proper position with respect to the 
outer shell 15, through the agency of clips shown at 24 
in FIG. 6 which cooperate with the side flanging of the 
shell, and by virtue of the fact that the central unsup~ 
ported pass 22 thereof has clampingly associated there 
with the armature strip 20, in the manner shown in 
FIGS. 3 and 4. The plastic inner liner L is inserted into 
the outer shell with mullion 19 overlying the associated 
tube and armature and with adjacent liner walls 16 and 
17 straddling the armature structure (FIG. 5). 
The liner and shell assembly is then loaded into a 

suitable foaming ?xture, for example a ?xture similar 
to that illustrated and described in the above refer 
enced patent and magnetic means, preferably an elon 
gated electromagnet M (FIG. 3), is moved into position 
to confront and contact the exterior surface of the mul 
lion 19. The magnet means is shown in such contact in 
FIG. 3, and it should be understood that, while it may 
conveniently comprise an electromagnet, a strong per 
manent magnet may be utilized. Regardless of the type 
of magnetic means, it should be understood that the 
magnet would extend along the mullion, or at least be 
effective at several spaced points therealong, and that 
it would be moved translationally into contact with the 
mullion, as suggested by the dotted lines in FIG. 3. 
When this magnet is energized, it attracts the armature 
strip 20 and the tubing 22 carried thereby, causing the 
forward surface of strip 20 to be held in close contact 
with the rear side of the mullion l9. Insulation is then 
foamed in place, in known manner, between the shell 
and liner, filling the space therebetween as is clearly il 
lustrated in FIG. 5. The foamed insulation bears against 
the rear surface of the strip 20 and the foam, after cur 
ing, retains the dew point compensator tube and the 
strip 20 in position closely contacting the mullion. In 
this position, and as now will be understood, the strip 
20, which is of material of high magnetic permeability, 
is available to cooperate with the door gaskets in seal 
ing of the latter against the thermoplastic mullion. 

It is another feature of the apparatus that particularly 
good thermal contact between the tubing and the arma 
ture strip is insured, since the tubing is carried within 
a recess which has opposed surfaces maintaining dou 
ble line contact with the tubing, as illustrated at 25 and 
26 in FIG. 3. As shown in FIGS. 7A to 7B, the clamping 
channel shown in FIG. 3 may take other forms. For ex 
ample, in FIG. 7A, there is shown an armature strip 20a 
having a pair of opposed U-shaped tube-carrying reces 
ses 27. This arrangement, as well as the arrangement 
shown in FIG. 7D, may be utilized where it is desired 
to have more than a single pass of tubing disposed be 
hind the mullion. In the apparatus of FIG. 7D tube 
clamping structure 28 is generally T-shaped. FIGS. 78 
and 7E show variations in which, respectively, double 
and single tube arrangements are supported by recess 
ing the material of the armature strip along lines ex 
tending throughout the length of the strip. Two such 
recesses appear at 29 in FIG. 7B, while a single recess 
is shown at 30 in FIG. 7E. These arrangements have the 
advantage of particularly good thermal contact be 
tween the tube and the armature structure. An addi 
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tional arrangement appears in FIG. 7C, in which a dou 
ble-wall curved clamp 31 substantially surrounds and 
engages the tubing. 

I claim: 
1. A refrigerator cabinet, comprising: an outer shell; 

an inner liner of thermoplastic material nested within 
said outer shell, said liner presenting a ?rst strip of ther 
moplastic material having an interior surface facing the 
insulation space and an exterior surface against which 
the refrigerator door structure is adapted to seal; a sec 
ond strip of material having one surface adjacent said 
interior surface of said ?rst strip and another surface 
opposite the one surface and facing the insulation 
space, said second strip being a material of high mag 
netic permeability; dew point compensator means ex~ 
tending along the recited other surface of said second 
strip and secured in high heat exchange relation there 
with; and insulation foamed in place within the space 
between the shell and liner, and bearing against said 
second strip to mount the same in close contact with 
the interior surface of said ?rst strip. 

2. A refrigerator cabinet in accordance with claim 1, 
in which said dew point compensator means comprises 
refrigerant tubing, and said second strip includes struc 
ture de?ning a recess having opposed surfaces which 
are clamped in double-line contact with opposite sides 
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of said tubing. ' 

3. A refrigerator cabinet, comprising: an outer shell; 
a double compartment liner formed from a single sheet 
of thermoplastic material nested within said outer shell, 
said liner having, in the general plane of the compart 
ment openings, a mullion extending between the two 
compartments against which edges of compartment 
doors are adapted to seal; a strip-like armature of high 
magnetic permeability extending along the interior sur 
face of said mullion and with one surface of said arma 
ture in close contact with the interior surface of said 
mullion; dew point compensator means secured in high 
heat exchange relation with the opposite surface of said 
strip-like armature; thermal insulation foamed in place 
between said shell and liner and bearing against said ar 
mature to maintain the same in intimate contact with 
said mullion of said thermoplastic inner liner in provi 
sion of high heat exchange relation between said dew 
point compensator means and said mullion through the 
intermediacy of said armature; and door structure car 
rying gasket means of the magnetic type, the magnetic 
gasket means of said door structure, when the latter is 
in closed position, being attracted to said armature 
whereby to seal the door structure against the thermo 
plastic mullion. 

* * * * * 


