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(54) Vacuum insulated door structure and method for the creation thereof

(57) A vacuum insulated door structure comprises a
first wall having a first edge, outer sidewalls that extend
from the first edge to a perimetrical lip, a first inner surface
and a first outer surface. A second wall has a second
inner surface, a second outer surface and a second edge
coupled to the perimetrical lip forming a cavity volume.
The second wall includes inner sidewalls defining a sec-
ond wall opening. The inner sidewalls extend to a back
wall and define a second wall offset. A tubular member
includes a first end coupled to a first conduit opening in
the first wall and a second end coupled to a second con-
duit opening in the second wall offset. A barrier layer is
disposed on the first and second walls and the tubular
member. A cavity insulation material is disposed within
the cavity volume which is hermetically sealed.
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Description

[0001] The invention is in the field of vacuum insulated
door panels and methods for creating vacuum insulated
door panels for use in refrigerators.
[0002] In one aspect, a vacuum insulated door struc-
ture includes a first wall member having a first perimet-
rical edge, at least four outer sidewalls that extend sub-
stantially perpendicular from the first perimetrical edge
and to a perimetrical lip, a first inner facing surface and
a first outer facing surface. A second wall member in-
cludes a second inner facing surface, a second outer
facing surface and a second perimetrical edge coupled
to the first wall member proximate the perimetrical lip,
wherein the second wall member comprises at least four
inner side walls defining a second wall opening distal
from at least a portion of the second perimetrical edge,
and wherein the at least four inner sidewalls extend from
the second wall opening toward the first wall member to
a back wall, wherein the at least four sidewalls and the
back wall define a second wall offset. At least one tubular
member has first and second conduit ends, an inner con-
duit surface and an outer conduit surface, wherein the
first conduit end is coupled to a first wall conduit opening
defined by the first wall member and the second conduit
end is coupled to a second wall conduit opening defined
by the second wall offset, and wherein the inner conduit
surface provides a fluid communication between the first
wall outer facing surface and the second wall outer facing
surface, and wherein the first and second wall members
and the at least one tubular member form a door struc-
ture. A barrier layer includes a hermetic barrier film and
a heat sealing layer disposed on at least a portion of the
first and second wall members and the tubular member.
A cavity insulation material is disposed within a cavity
volume defined by an interior volume of the door struc-
ture, wherein the cavity volume is hermetically sealed,
wherein the cavity volume includes an at least partial
vacuum.
[0003] In another aspect, a refrigerator having a vac-
uum insulated door structure comprises an insulative first
wall member having a first perimetrical edge, a first inner
facing surface and a first outer facing surface, wherein
the first wall member comprises at least four offset side-
walls defining a first wall opening distal from at least a
portion the first perimetrical edge, and wherein the at
least four offset sidewalls extend substantially orthogo-
nally from the first wall opening to a first back wall, where-
in the at least four offset sidewalls and the first back wall
include a first wall offset. An insulative perimetrical flange
has a first lip and a second lip, wherein the first lip is
coupled to the first wall member proximate the first per-
imetrical edge. An insulative second wall member has a
second inner facing surface, a second outer facing sur-
face, and a second perimetrical edge coupled to the per-
imetrical flange proximate the second lip, wherein the
second wall member comprises at least four inner side
walls defining a second wall opening distal from at least

a portion of the second perimetrical edge, and wherein
the at least four inner sidewalls extend from the second
wall opening toward the first wall member to a second
back wall, wherein the at least four inner sidewalls and
the second back wall include a second wall offset dis-
posed proximate the first wall opening. An insulative tu-
bular member has first and second conduit ends, an inner
conduit surface, and an outer conduit surface, wherein
the first conduit end is coupled to the first wall member
proximate a first wall conduit opening defined by the first
wall offset and the second conduit end is coupled to the
second wall member proximate a second wall conduit
opening defined by the second wall offset, and wherein
the inner conduit surface provides a fluid communication
between the first wall outer facing surface and the second
wall outer facing surface, and wherein the first and sec-
ond wall members, the perimetrical flange, and the tubu-
lar member form a door structure. A barrier layer includes
a hermetic barrier film and a heat sealing layer disposed
on at least a portion of the first and second wall members,
the perimetrical flange, and the tubular member. A cavity
insulation material is disposed within a cavity volume de-
fined by the inner facing surface of the first wall member,
the inner facing surface of the second wall member, the
perimetrical flange, and the outer conduit surface, where-
in the cavity volume is hermetically sealed and is config-
ured to maintain an at least partial vacuum within the
cavity volume.
[0004] In yet another aspect, a method for creating an
integral vacuum insulated door structure includes provid-
ing a first wall member having a first perimetrical edge,
at least four outer sidewalls that extend substantially per-
pendicular from the first perimetrical edge to a perimet-
rical lip, a first inner facing surface, and a first outer facing
surface, wherein the first wall member comprises at least
four offset sidewalls defining a first wall opening distal
from at least a portion the first perimetrical edge, and
wherein the at least four offset sidewalls extend substan-
tially orthogonally from the first wall opening to a first back
wall, wherein the at least four offset sidewalls and the
first back wall include a first wall offset. A second wall
member includes a second inner facing surface, a sec-
ond outer facing surface, and a second perimetrical edge
disposed proximate the perimetrical lip, wherein the sec-
ond wall member comprises at least four inner sidewalls
defining a second wall opening distal from at least a por-
tion of the second perimetrical edge, and wherein the at
least four inner sidewalls extend from the second wall
opening toward the first wall member to a back wall,
wherein the at least four sidewalls and the back wall de-
fine a second wall offset. A tubular member includes first
and second conduit ends, an inner conduit surface and
an outer conduit surface, wherein the first conduit end is
disposed to a first wall conduit opening defined by the
first wall member and the second conduit end is disposed
to a second wall conduit opening defined by the second
wall offset, and wherein the inner conduit surface pro-
vides a fluid communication between the first wall outer
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facing surface and the second wall outer facing surface.
A barrier layer comprises a hermetic barrier film and a
heat sealing layer on at least a portion of the first and
second wall members, and the tubular member. A cavity
insulation material is disposed within a cavity volume de-
fined by the inner facing surface of the first wall member,
the inner facing surface of the second wall member, and
the outer conduit surface. The cavity volume is hermet-
ically sealed. Gas is extracted from the cavity volume via
at least one port disposed on the first wall member prox-
imate a port opening defined by the first wall member,
wherein the cavity volume is configured to maintain an
at least partial vacuum within the cavity volume.
[0005] These and other features, advantages, and ob-
jects of the present device will be further understood and
appreciated by those skilled in the art upon studying the
following specification, claims, and appended drawings.
[0006] The present invention will be further described
by way of example with reference to the accompanying
drawings in which:-

FIG. 1 is a top perspective of a refrigerator containing
one embodiment of the vacuum insulated door struc-
ture with the door in the open position;
FIG. 2 is a top perspective view of the refrigerator of
FIG. 1 with the door in the closed position;
FIG. 3 is a bottom exploded perspective view of one
embodiment of the vacuum insulated door structure;
FIG. 4 is a top perspective of the vacuum insulated
door structure of FIG. 3;
FIG. 5 is a cross-sectional view of the vacuum insu-
lated door structure of FIG. 4 taken at line V-V;
FIG. 6 is a front elevational view of the vacuum in-
sulated door structure of FIG. 3;
FIG. 7 is a rear elevational view of the vacuum insu-
lated door structure of FIG. 3;
FIG. 8 is a side elevational view of the vacuum insu-
lated door structure of FIG. 3;
FIG. 9 is a top plan view of the vacuum insulated
door structure of FIG. 3;
FIG. 10 is a bottom plan view of the vacuum insulated
door structure of FIG. 3;
FIG. 11 is an exploded cross-sectional view of the
vacuum insulated door structure of FIG. 5;
FIG. 12 is a cross-sectional view of one embodiment
of the vacuum insulated door structu re;
FIG. 13 is a partially exploded top perspective view
of the refrigerator of FIG. 1; and
FIG. 14 is a schematic flow diagram showing a meth-
od for creating the vacuum insulated door structure
of FIG. 1.

[0007] For purposes of description herein the terms
"upper," "lower," "right," "left," "rear," "front," "vertical,"
"horizontal," and derivatives thereof shall relate to the
device as oriented in FIG. 1. However, it is to be under-
stood that the device may assume various alternative
orientations and step sequences, except where express-

ly specified to the contrary. It is also to be understood
that the specific devices and processes illustrated in the
attached drawings, and described in the following spec-
ification are simply exemplary embodiments of the inven-
tive concepts defined in the appended claims. Hence,
specific dimensions and other physical characteristics re-
lating to the embodiments disclosed herein are not to be
considered as limiting, unless the claims expressly state
otherwise.
[0008] With respect to FIG. 1, a refrigerator 10 is gen-
erally shown. In each of these embodiments, the refrig-
erator 10 can have at least one door 12 operable between
open and closed positions, and an interior 14 wherein
the door 12 selectively provides access to the interior 14
of the refrigerator 10 when the door 12 is in the open
position. As will be more fully described below, the re-
frigerator 10 can also include a cooling loop having an
evaporator, a condenser, and/or coolant fluid that can be
configured to provide cooling to at least a portion of the
door 12.
[0009] A first aspect, as illustrated in FIGS. 1-5, in-
cludes a vacuum insulated door structure 30 that can be
disposed within the at least one door 12 of the refrigerator
10. The vacuum insulated door structure 30 includes a
first wall member 32 having a first perimetrical edge 34
and at least four outer side walls 36 that extend substan-
tially perpendicular from the first perimetrical edge 34 to
a perimetrical lip 38. The first wall member 32 also in-
cludes a first inner facing surface 40 and a first outer
facing surface 42.
[0010] As shown in FIG. 3, the vacuum insulated door
structure 30 also includes a second wall member 50 hav-
ing a second inner facing surface 52 and a second outer
facing surface 54, and a second perimetrical edge 56.
The second perimetrical edge 56 is coupled to the first
wall member 32 proximate the perimetrical lip 38. At least
four inner sidewalls 58 are included in the second wall
member 50 and define a second wall opening 60 config-
ured to be distal from at least a portion of the second
perimetrical edge 56. The at least four inner sidewalls 58
extend from the second wall opening 60 toward the first
wall member 32 to a back wall 62. The at least four inner
sidewalls 58 and the back wall 62 define a second wall
offset 64.
[0011] As shown in FIGS. 3-5, the vacuum insulated
door structure 30 can include at least one tubular member
80 that includes first and second conduit ends 82, 84, an
inner conduit surface 86 and an outer conduit surface
88. The first conduit end 82 is coupled to a first wall con-
duit opening 90 defined by the first wall member 32 and
the second conduit end 84 is coupled to a second wall
conduit opening 92 defined by the second wall offset 64.
In this manner, the inner conduit surface 86 provides a
fluid communication between the first outer facing sur-
face 42 and the second outer facing surface 54.
[0012] The first and second wall members 32, 50 and
the at least one tubular member 80 form the vacuum
insulated door structure 30 that includes an outside sur-
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face 100 and an inside surface 102, wherein the inside
surface 102 defines a cavity volume 104 that is hermet-
ically sealed. A barrier layer 106 comprising a hermetic
barrier film and a heat sealing layer are disposed on at
least a portion of the first and second wall members 32,
50 and the tubular member 80. A cavity insulation mate-
rial 108 is also disposed within the cavity volume 104 and
the cavity volume 104 is configured to maintain at least
partial vacuum within the cavity volume 65.
[0013] According to one embodiment, the first and sec-
ond wall members 32, 50 and the at least one tubular
member 80 can be made of materials that include, but
are not limited to, high impact polystyrene or acrylonitrile
butadiene styrene that has been thermally formed into
the shape described above. While not preferred, it is un-
derstood that the first and second wall members 32, 50
and the at least one tubular member 80 can also be
formed by attaching various members together to form
the vacuum insulated door structure 30, as described
above.
[0014] Referring to the illustrated embodiment, as il-
lustrated in FIGS. 3 and 5, the first wall member 32 can
include at least four offset sidewalls 120 that define a first
wall opening 122 configured to be distal from at least a
portion of the first perimetrical edge 34, and wherein the
at least four offset sidewalls 120 extend substantially or-
thogonally from the first wall opening 122 to an offset
back wall 124, such that the offset inner sidewalls 120
and the offset back wall 124 includes a first wall offset
126. In this embodiment, the offset back wall 124 of the
first offset is disposed proximate the back wall 62 of the
second wall offset 64. In addition, the at least one tubular
member 80 is coupled to the first wall member 32 prox-
imate the first wall conduit opening 90 defined by the first
wall offset 126, and extends to the second conduit end
84 which is coupled to the second wall member 50 prox-
imate the second wall conduit opening 92, defined by the
second wall offset 64.
[0015] Referring now to FIGS. 3-5 of the illustrated em-
bodiment, the barrier layer 106 disposed on the first and
second wall members 32, 50 and the at least one tubular
member 80 can include at least one layer of polymeric
barrier films and at least one heat sealing layer. The one
or more polymeric barrier films can include, but are not
limited to, ethylene vinyl alcohol co-polymer, or polyvi-
nylidene chloride films. The barrier layer 106 can be dis-
posed upon the first and second wall members 32, 50
and the at least one tubular member 80 by thermally form-
ing the barrier layer 106 onto the first and second wall
members 32, 50 and the at least one tubular member 80
by methods that include, but are not limited to, laminating,
coextruding, or coating the barrier layer 106 onto the first
and second wall members 32, 50 and the at least one
tubular member 80. Alternatively, these and other meth-
ods can be used to dispose the barrier layer 106 onto
panels that will be formed into the first and second wall
members 32, 50 and the at least one tubular member 80.
[0016] In various embodiments, the barrier layer 106

provides a hermetic surface to the first and second wall
members 32, 50 and the at least one tubular member 80
to increase the ability of the vacuum insulated door struc-
ture 30 to retain a vacuum within the cavity volume 104.
The barrier layer 106 can be disposed on the first inner
facing surface 40 of the first wall member 32, the second
inner facing surface 52 of the second wall member 50,
and the outer conduit surface 88 of the at least one tubular
member 80, whereby the barrier layer 106 is disposed
proximate the cavity volume 104 and substantially seals
the cavity volume 104. In this manner, the barrier layer
106, being within the cavity volume 104, is substantially
protected from damage that can be caused by handling
and installation of the vacuum insulated door structure
30 within the refrigerator 10. In less preferred embodi-
ments, the barrier layer 106 can be disposed on the first
outer facing surface 42 of the first wall member 32, the
second outer facing surface 54 of the second wall mem-
ber 50, and the inner conduit surface 86 of the at least
one tubular member 80.
[0017] In other alternate embodiments, the vacuum in-
sulated door structure 30 can be formed by disposing a
perimetrical flange having a first lip and a second lip to
the first wall member 32 and the second wall member
50, such that the first lip is coupled to the first wall member
32 proximate the first perimetrical edge 34 and the sec-
ond lip is coupled to the second wall member 50 proxi-
mate the second perimetrical edge 56. In this embodi-
ment, the at least four outer sidewalls 36 make up the
perimetrical flange.
[0018] As illustrated in FIG. 5, the cavity insulation ma-
terial 108 disposed within the cavity volume 104 can be
a low thermal conductivity material or polyurethane foam
that is disposed into the cavity volume 104. As will be
discussed more fully below, the cavity insulation material
108 can be disposed within the cavity volume 104 either
before or after the first wall member 32 is hermetically
sealed to the second wall member 50. In addition, the
cavity insulation material 108 can be an injectable or
loose material that can be injected into the cavity volume
104 through at least one port 150. In alternate embodi-
ments, the cavity insulation material 108 can be a pre-
formed substantially rigid material, where the preformed
shape of the cavity insulation material 108 typically and
substantially matches the shape of the cavity volume
104. In such an embodiment, the preformed cavity insu-
lation material 108 is configured to be received by the
first inner facing surface 40 of the first wall member 32,
and is further configured to receive the second inner fac-
ing surface 52 of the second wall member 50. The pre-
formed cavity insulation material 108 can also be config-
ured to receive the at least one tubular member 80 and
the first and second wall offsets 126, 64. In this manner,
the preformed cavity insulation material 108 substantially
fills the cavity volume 104 without having to inject the
cavity insulation material 108. In addition, the preformed
cavity insulation material 108 can allow the manufacturer
to inspect the quality of the cavity insulation material 108
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before installation to substantially insure that the cavity
insulation material 108 is disposed substantially through-
out the cavity volume 104.
[0019] Referring again to the embodiment illustrated
in FIGS. 3-10, and as discussed above, the first wall
member 32, the second wall member 50, and the at least
one tubular member 80 are hermetically sealed together
to form the vacuum insulated door structure 30 and the
cavity volume 104 defined therein. It should be under-
stood that the method for sealing the cavity volume 104
can vary. The methods used in the various embodiments
are sufficient to hermetically seal the cavity volume 104
in order to maintain the desired vacuum within the cavity
volume 104 of the vacuum insulated door structure 30.
These sealing methods can include, but are not limited
to, heat sealing or ultrasonic welding. The combination
of the polymeric barrier films and the at least one heat
sealing layer in conjunction with the method of sealing
the cavity volume 104 creates an at least partial vacuum
within the core cavity volume 104 that can be maintained
for extended periods of time, such as, at least five, ten,
or fifteen years.
[0020] Referring now to the illustrated embodiment as
illustrated in FIGS. 4-11, the at least one port 150 can be
disposed to the first outer facing surface 42 of the first
wall member 32. The at least one port 150 can include
an extruded tube 160 that can be attached to a port open-
ing 162 defined by a portion of the first or second wall
members 32, 50. The port 150 provides a fluid commu-
nication between the outside of the vacuum insulated
door structure 30 and the cavity volume 104, so that ma-
terial can be passed from within the cavity volume 104
to the outside of the vacuum insulated door structure 30,
or vice versa.
[0021] As illustrated in FIG. 5, after the cavity volume
104 is sealed together, the port 150 can be used as a
vacuum port 164 to draw out gas 166 that may be present
in the cavity volume 104 with the cavity insulation material
108. Once the desired amount of gas 166 is extracted
from the cavity volume 104, the port 150 can be removed,
and the port opening 162 in the first or second wall mem-
ber 32, 50 can be closed and hermetically sealed to main-
tain the desired vacuum within the cavity volume 104. It
should be understood that in various embodiments, more
than one port 150 can be used to extract gas 166 from
the cavity volume 104.
[0022] Referring again to the illustrated embodiment
as shown in FIGS. 3, 5 and 11, the cavity insulation ma-
terial 108 can be disposed within the cavity volume 104
either before or after the first wall member 32 is hermet-
ically sealed to the second wall member 50. Where the
cavity insulation material 108 is disposed within the cavity
volume 104 after the cavity volume 104 is hermetically
sealed, at least one injection port 168 can be disposed
to the outside surface 100 of the vacuum insulated door
structure 30 at the one or more port openings 162 defined
therein so that there can be a fluid communication be-
tween the outside surface 100 of the vacuum insulated

door structure 30 and the cavity volume 104. The cavity
insulation material 108 can then be injected through the
at least one injection port 168 into the cavity volume 104.
The at least one vacuum port 164 can also be disposed
on the outside surface 100 of the vacuum insulated door
structure 30 as described above to extract the desired
amount of gas 166 from the cavity volume 104, and to
aid in the injection of the cavity insulation material 108
throughout the cavity volume 104. Once the desired
amount of cavity insulation material 108 is injected into
the cavity volume 104, and the desired amount of gas
166 is extracted from the cavity volume 104, the injection
port 168 and the vacuum port 164 can be removed, and
the port openings 162 closed and hermetically sealed to
maintain the desired vacuum within the cavity volume
104.
[0023] It should be appreciated that a perfect vacuum
is not necessary within the hermetically sealed cavity vol-
ume 104. Various levels of gas 166 can remain within
the cavity volume 104 without degrading the efficiency
or effectiveness of the vacuum insulated door structure
30.
[0024] Referring now to the embodiment illustrated in
FIG. 12, the vacuum insulated door structure 30 can be
configured to include a module receptacle 190 disposed
proximate the first wall offset 126 and the first wall conduit
opening 90, such that the module receptacle 190 is in
communication with the inner conduit surface 86. The
module receptacle 190 is also in communication with the
cooling loop, wherein the module receptacle 190 is con-
figured to receive at least one cooling module 192 that
can be coupled with the cooling loop of the refrigerator 10.
[0025] In various embodiments, more than one module
receptacle 190 can be defined by the vacuum insulated
door structure 30 such that more than one cooling module
192 can be disposed on the vacuum insulated door struc-
ture 30 and connected to one or more cooling loops of
the refrigerator 10. The location of the module recepta-
cles 190 on the vacuum insulated door structure 30 can
define the location of various specialty cooling modules
192 that can be placed upon and typically removably
mounted to one or more module receptacles 190 (by
hand and without the use of tools) of the refrigerator 10.
By way of explanation, and not limitation, examples of
cooling modules 192 can include at least one of

a turbo chill module;
a fast freeze module;
a shock freeze module;
a temperature controlled crisper compartment mod-
ule;
a fresh food compartment module;
an ice making module;
a heat exchanger module for dispensing cold or
chilled water;
a heat exchanger module for creating cold or chilled
water to facilitate its carbonation and dispense a car-
bonated beverage; and
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an airless cooling module.

[0026] In addition, the cooling modules 192 having at
least one product dispensing function can be placed in
the module receptacle 190 proximate the first wall offset
126, such that the cooling module 192 is in fluid commu-
nication with the inner conduit surface 86, the second
outer facing surface 54, and the second wall offset 64.
In this manner, cooled products from the cooling modules
192 having at least one product dispensing function can
be disposed from the cooling module 192 through the
tubular member 80 and into the second wall offset 64,
such that a user of the refrigerator 10 can collect the
cooled product as desired. In addition, more than one
cooling module 192 can use the same tubular member
80 as a common conduit for dispensing cooled products
into the second wall offset 64. Alternatively, two or more
tubular members 80 can be implemented to serve two or
more corresponding cooling modules 192 to dispense
cooled products into the second wall offset 64.
[0027] As illustrated in the embodiment of FIG. 12, an
ice making module 200 is disposed in the cooling module
receptacle 190 proximate the first wall offset 126. The
ice making module 200 includes an ice container 202 for
collecting ice that is made within the ice making module
200 and an impeller 204 for directing the ice collected
within the ice container 202 into and through the at least
one tubular member 80 and to the second wall offset 64.
A receptacle insulation material 206 can be disposed
within the module receptacle 190 and around the ice mak-
ing module 200 to insulate the ice making module 200,
such that the use of cooling within the cooling module
192 can be substantially maximized. The receptacle in-
sulation material 206 can include, but is not limited to,
polyurethane foam, rigid insulation, or other insulation
material.
[0028] Referring now to the embodiments of FIGS. 1,
2 and 13, the door 12 of a refrigerator 10 can include a
metal clad covering 220 having a finished outer surface
222 and an interior surface 224. The metal clad covering
220 also includes a door opening 230 defined by the met-
al clad covering 220 through which the second wall offset
64 can be accessed. The interior surface 224 of the metal
clad covering 220 is configured to be disposed on at least
a portion of the outside surface 100 of the vacuum insu-
lated door structure 30. The finished outer surface 222
of the metal clad covering 220 can have varying finishes
that can include, but are not limited to, painted metal,
stainless steel, magnetic stainless steel-type finishes, or
other metallic finish. The interior surface 224 of the metal
clad covering 220 defines a door structure receptacle
226 for receiving the outside surface 100 of the vacuum
insulated door structure 30. In various other alternate em-
bodiments, the outer surface of the vacuum insulated
door structure 30 can include a finished outer surface
222 of the door of the refrigerator 10. In such an embod-
iment, various indicia, patterns, or colors, can be dis-
posed on the outside surface 100 of the vacuum insulated

door structure 30.
[0029] In other various embodiments, the outside sur-
face 100 of the vacuum insulated door structure 30 can
include one or more integrated shelves or one or more
integrated shelf receptacles for receiving one or more
selectively removable shelves for holding items that can
be cooled within the interior 14 of the refrigerator 10. In
various other embodiments of the refrigerator 10, the
cooling loop of the refrigerator 10 can be routed through
a hinged portion 228 of the refrigerator 10. In this manner,
the main loop can be configured to run through the hinged
portion and into the door 12 to the cooling module recep-
tacle 190 of the vacuum insulated door structure 30. In
still other various embodiments, a conduit for running the
cooling loop through the vacuum insulated door structure
30 can be provided through the vacuum insulated door
structure 30 or in a space provided between the metal
clad covering 220 and the vacuum insulated door struc-
ture 30, or both.
[0030] Another aspect of the refrigerator 10 as illus-
trated in FIG. 14 includes a method 250 for creating a
vacuum insulated door structure 30 for a refrigerator 10.
A first step 252 in this method 250 includes providing first
and second wall members 32, 50 and at least one tubular
member 80 as described above. This step 252 of the
method 250 also includes disposing a barrier layer 106
comprising a hermetic barrier film and a heat simulator
onto at least a portion of the first and second wall mem-
bers 32, 50 and the tubular member 80. The next step
254 in the method 250 includes hermetically sealing the
first and second wall members 32, 50 and the at least
one tubular member 80 together to create and define the
cavity volume 104.
[0031] As illustrated in the embodiment of FIG. 14, the
method 250 also includes the step 256 of disposing a
cavity insulation material 108 within the cavity volume
104 defined by the first wall inner facing surface 40, the
second wall inner facing surface 52, and the outer conduit
surface 88 of the at least one tubular member 80.
[0032] After the cavity insulation material 108 is dis-
posed within the cavity volume 104, and the cavity vol-
ume 104 is hermetically sealed, a next step 258 in the
method 250 includes extracting gas 166 from the cavity
volume 104 through the at least one port 150 disposed
on the vacuum insulated door structure 30, wherein the
cavity volume 104 is configured to maintain at least partial
vacuum within the cavity volume 104.
[0033] In the various embodiments, the cavity insula-
tion material 108 can be disposed within the cavity vol-
ume 104 either before or after the first wall member 32
is hermetically sealed to the second wall member 50. In
addition, and as described above, where the cavity insu-
lation material 108 is disposed within the cavity volume
104 after the cavity volume 104 is hermetically sealed,
the method 250 can include the step 256 of injecting the
cavity insulation material 108 into the cavity volume 104
through the at least one injection port 168 and into the
cavity volume 104. The at least one vacuum port 164 is
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also used to extract gas 166 from the cavity volume 104
to create the desired vacuum within the cavity volume
104.
[0034] As illustrated in FIG. 14, the method 250 can
also include the step 260 of providing a cooling module
192 and disposing the cooling module 192 within the
module receptacle 190 defined by the first wall member
32 proximate the first wall offset 126 and in communica-
tion with the inner conduit surface 86 and the second wall
offset 64. As discussed above, when the cooling module
192 is disposed within the module receptacle 190, the
cooling loop is in fluid communication with the cooling
module 192 wherein the cooling loop includes the evap-
orator, condenser and cooling fluid. This step 260 of the
method 250 can also include disposing the receptacle
insulation material 206 within at least a portion of the
module receptacle 190 to surround and insulate the cool-
ing module 192. As illustrated in the embodiment of FIG.
12, the cooling module 192 can include an ice maker and
dispenser and a water dispenser, wherein the ice and
water dispensers are in fluid communication with the in-
ner conduit surface 86 and the second wall offset 64,
such that a user of the refrigerator 10 can collect cooled
products disposed by the ice and water dispensers.
[0035] As illustrated in FIG. 14, the method 250 can
also include the step 262 of providing a metal clad cov-
ering 220 disposing the vacuum insulated door structure
30 within the door structure receptacle 226 of the metal
clad covering 220, such that the interior surface 224 of
the metal clad covering 220 is proximate the outside sur-
face 100 of the vacuum insulated door structure 30.
[0036] It will be understood by one having ordinary skill
in the art that construction of the described device and
other components is not limited to any specific material.
Other exemplary embodiments of the device disclosed
herein may be formed from a wide variety of materials,
unless described otherwise herein.
[0037] For purposes of this disclosure, the term "cou-
pled" (in all of its forms, couple, coupling, coupled, etc.)
generally means the joining of two components (electrical
or mechanical) directly or indirectly to one another. Such
joining may be stationary in nature or movable in nature.
Such joining may be achieved with the two components
(electrical or mechanical) and any additional intermedi-
ate members being integrally formed as a single unitary
body with one another or with the two components. Such
joining may be permanent in nature or may be removable
or releasable in nature unless otherwise stated.
[0038] It is also important to note that the construction
and arrangement of the elements of the device as shown
in the exemplary embodiments is illustrative only. Al-
though only a few embodiments of the present innova-
tions have been described in detail in this disclosure,
those skilled in the art who review this disclosure will
readily appreciate that many modifications are possible
(e.g., variations in sizes, dimensions, structures, shapes
and proportions of the various elements, values of pa-
rameters, mounting arrangements, use of materials,

colors, orientations, etc.) without materially departing
from the novel teachings and advantages of the subject
matter recited. For example, elements shown as integral-
ly formed may be constructed of multiple parts or ele-
ments shown as multiple parts may be integrally formed,
the operation of the interfaces may be reversed or oth-
erwise varied, the length or width of the structures and/or
members or connector or other elements of the system
may be varied, the nature or number of adjustment po-
sitions provided between the elements may be varied. It
should be noted that the elements and/or assemblies of
the system may be constructed from any of a wide variety
of materials that provide sufficient strength or durability,
in any of a wide variety of colors, textures, and combina-
tions. Accordingly, all such modifications are intended to
be included within the scope of the present innovations.
Other substitutions, modifications, changes, and omis-
sions may be made in the design, operating conditions,
and arrangement of the desired and other exemplary em-
bodiments without departing from the spirit of the present
innovations.
[0039] It will be understood that any described proc-
esses or steps within described processes may be com-
bined with other disclosed processes or steps to form
structures within the scope of the present device. The
exemplary structures and processes disclosed herein
are for illustrative purposes and are not to be construed
as limiting.
[0040] It is also to be understood that variations and
modifications can be made on the aforementioned struc-
tures and methods without departing from the concepts
of the present device, and further it is to be understood
that such concepts are intended to be covered by the
following claims unless these claims by their language
expressly state otherwise.
[0041] The above description is considered that of the
illustrated embodiments only. Modifications of the device
will occur to those skilled in the art and to those who make
or use the device. Therefore, it is understood that the
embodiments shown in the drawings and described
above is merely for illustrative purposes and not intended
to limit the scope of the device, which is defined by the
following claims as interpreted according to the principles
of patent law, including the Doctrine of Equivalents.

Claims

1. A vacuum insulated door structure comprising:

a first wall member having a first perimetrical
edge, at least four outer sidewalls that extend
substantially perpendicular from the first peri-
metrical edge and to a perimetrical lip, a barrier
layer having a hermetic barrier film and a heat
sealing layer, a first inner facing surface and a
first outer facing surface;
a second wall member having a second inner
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facing surface, a second outer facing surface, a
barrier layer having a hermetic barrier film and
a heat sealing layer, and a second perimetrical
edge coupled to the first wall member proximate
the perimetrical lip, wherein the second wall
member comprises at least four inner side walls
defining a second wall opening distal from at
least a portion of the second perimetrical edge,
and wherein the at least four inner sidewalls ex-
tend from the second wall opening toward the
first wall member to a back wall, wherein the at
least four sidewalls and the back wall define a
second wall offset;
at least one tubular member having first and sec-
ond conduit ends, an inner conduit surface and
an outer conduit surface, wherein the first con-
duit end is coupled to a first wall conduit opening
defined by the first wall member and the second
conduit end is coupled to a second wall conduit
opening defined by the second wall offset, and
wherein the inner conduit surface provides a flu-
id communication between the first wall outer
facing surface and the second wall outer facing
surface, and wherein the first and second wall
members and the at least one tubular member
form a door structure; and
a cavity insulation material disposed within a
cavity volume defined by an interior volume of
the door structure, wherein the cavity volume is
hermetically sealed, wherein the cavity volume
includes an at least partial vacuum.

2. The vacuum insulated door structure of claim 1,
wherein the first wall member comprises at least four
offset sidewalls defining a first wall opening distal
from the first perimetrical edge, and wherein the at
least four offset sidewalls extend from the first wall
opening to an offset back wall, wherein the at least
four offset sidewalls and the offset back wall include
a first wall offset.

3. A refrigerator having a vacuum insulated door struc-
ture, the refrigerator comprising:

an insulative first wall member having a first per-
imetrical edge, a first inner facing surface and a
first outer facing surface, wherein the first wall
member comprises at least four offset sidewalls
defining a first wall opening distal from at least
a portion the first perimetrical edge, and wherein
the at least four offset sidewalls extend substan-
tially orthogonally from the first wall opening to
a first back wall, wherein the at least four offset
sidewalls and the first back wall include a first
wall offset;
an insulative perimetrical flange having a first lip
and a second lip, wherein the first lip is coupled
to the first wall member proximate the first per-

imetrical edge;
an insulative second wall member having a sec-
ond inner facing surface, a second outer facing
surface, and a second perimetrical edge cou-
pled to the perimetrical flange proximate the sec-
ond lip, wherein the second wall member com-
prises at least four inner side walls defining a
second wall opening distal from at least a portion
of the second perimetrical edge, and wherein
the at least four inner sidewalls extend from the
second wall opening toward the first wall mem-
ber to a second back wall, wherein the at least
four inner sidewalls and the second back wall
include a second wall offset disposed proximate
the first wall opening;
an insulative tubular member having first and
second conduit ends, an inner conduit surface,
and an outer conduit surface, wherein the first
conduit end is coupled to the first wall member
proximate a first wall conduit opening defined
by the first wall offset and the second conduit
end is coupled to the second wall member prox-
imate a second wall conduit opening defined by
the second wall offset, and wherein the inner
conduit surface provides a fluid communication
between the first wall outer facing surface and
the second wall outer facing surface, and where-
in the first and second wall members, the peri-
metrical flange, and the tubular member form a
door structure;
a barrier layer comprising a hermetic barrier film
and a heat sealing layer disposed on at least a
portion of the first and second wall members,
the perimetrical flange, and the tubular member;
and
a cavity insulation material disposed within a
cavity volume defined by the inner facing surface
of the first wall member, the inner facing surface
of the second wall member, the perimetrical
flange, and the outer conduit surface, wherein
the cavity volume is hermetically sealed and is
configured to maintain an at least partial vacuum
within the cavity volume.

4. The vacuum insulated door structure of claim 1, 2 or
refrigerator of claim 4 further comprising:

a module receptacle defined at least partially by
the first wall member or offset and in communi-
cation with the inner conduit surface, wherein
the module receptacle is configured to receive
at least one cooling module configured to dis-
pense a cooled material through the at least one
tubular member and into the second wall offset.

5. The vacuum insulated door structure or refrigerator
according to any one of the preceding claims further
comprising:
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a metal clad covering having an interior surface,
wherein the interior surface is disposed to at
least a portion of an exterior surface of the door
structure.

6. The vacuum insulated door structure or refrigerator
of claim 5 wherein the metal clad covering has a
finished outer surface.

7. The vacuum insulated door structure or refrigerator
according to any one of the preceding claims, where-
in the cavity insulation material is polyurethane foam
that is disposed within or injected into the cavity vol-
ume via at least one port disposed on the door struc-
ture.

8. The vacuum insulated door structure or refrigerator
of claim 4 or any claim dependent thereon further
comprising:

at least one cooling module coupled with the
module receptacle and configured to be in fluid
communication with the inner conduit surface,
wherein each at least one cooling module is in
fluid communication with a cooling loop having
an evaporator, a condenser, and a coolant fluid.

9. The vacuum insulated door structure or refrigerator
of claim 8 wherein polyurethane foam is disposed
within at least a portion of the module receptacle
about the cooling module.

10. The vacuum insulated door structure or refrigerator
of claim 9, wherein the at least one cooling module
includes an ice maker and dispenser and a water
dispenser, wherein the ice and water dispensers are
in fluid communication with the inner conduit surface
and the second wall offset.

11. A method for creating an integral vacuum insulated
door structure comprising the steps of:

providing a first wall member having a first per-
imetrical edge, at least four outer sidewalls that
extend substantially perpendicular from the first
perimetrical edge to a perimetrical lip, a barrier
layer having a hermetic barrier film and a heat
sealing layer, a first inner facing surface, and a
first outer facing surface, wherein the first wall
member comprises at least four offset sidewalls
defining a first wall opening distal from at least
a portion the first perimetrical edge, and wherein
the at least four offset sidewalls extend substan-
tially orthogonally from the first wall opening to
a first back wall, wherein the at least four offset
sidewalls and the first back wall include a first
wall offset;
providing a second wall member having a sec-

ond inner facing surface, a second outer facing
surface, and a second perimetrical edge dis-
posed proximate the perimetrical lip, wherein
the second wall member comprises at least four
inner sidewalls defining a second wall opening
distal from at least a portion of the second per-
imetrical edge, a barrier layer having a hermetic
barrier film and a heat sealing layer, and wherein
the at least four inner sidewalls extend from the
second wall opening toward the first wall mem-
ber to a back wall, wherein the at least four side-
walls and the back wall define a second wall
offset;
providing a tubular member having first and sec-
ond conduit ends, an inner conduit surface and
an outer conduit surface, wherein the first con-
duit end is disposed to a first wall conduit open-
ing defined by the first wall member and the sec-
ond conduit end is disposed to a second wall
conduit opening defined by the second wall off-
set, and wherein the inner conduit surface pro-
vides a fluid communication between the first
wall outer facing surface and the second wall
outer facing surface;
disposing a cavity insulation material within a
cavity volume defined by the inner facing surface
of the first wall member, the inner facing surface
of the second wall member, and the outer con-
duit surface;
hermetically sealing the cavity volume; and
extracting gas from the cavity volume via at least
one port disposed on the first wall member prox-
imate a port opening defined by the first wall
member, wherein the cavity volume is config-
ured to maintain an at least partial vacuum within
the cavity volume.

12. The method of claim 11, wherein the door structure
includes a module receptacle at least partially de-
fined by the first wall offset and in communication
with the inner conduit surface, wherein the module
receptacle is configured to receive a cooling module.

13. The method of claim 11 or 12 further comprising the
steps of:

providing a metal clad covering having an inte-
rior surface; and
disposing the metal clad covering to at least a
portion of an exterior of the vacuum insulated
door structure such that the interior surface of
the metal clad covering is proximate the vacuum
insulated door structure.

14. The method of claim 11, 12 or 13, wherein the step
of disposing a cavity insulation material within a cav-
ity volume includes injecting polyurethane foam into
the cavity volume via the at least one port after the
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first and second wall members and the tubular mem-
ber have been hermetically sealed together, wherein
the at least one port includes at least one injection
port through which the polyurethane foam is injected,
and wherein the at least one port includes at least
one vacuum port through which the gas is extracted
from the cavity volume.

15. The method of claim 12 or any claim dependent ther-
eon further comprising the step of:

providing a cooling module;
disposing the cooling module within the module
receptacle, wherein the cooling module is con-
figured to be in fluid communication with the in-
ner conduit surface,
providing a cooling loop in fluid communication
with the cooing module, wherein the cooling loop
includes an evaporator, a condenser, and a
coolant fluid; and
disposing polyurethane foam within at least a
portion of the module receptacle about the cool-
ing module, optionally wherein the at least one
cooling module includes an ice maker and dis-
penser and a water dispenser, wherein the ice
and water dispensers are in fluid communication
with the inner conduit surface and the second
wall offset.
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