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METHOD OF FABRICATING AWALL 
STRUCTURE 

BACKGROUND OF THE INVENTION 

0001 1. Field of the Invention 
0002 The present invention relates generally to a method 
of making a wall structure that comprises a polyurethane 
foam backing and the wall structure fabricated by such a 
method. 
0003 2. Background Information 
0004 Spray polyurethane foam insulation may be used 
within the cavity of a building assembly or on the exterior side 
of external sheathing. Foam insulation within the cavity is 
most common and can act as an air barrier in addition to 
insulation. When foam insulation is applied within the cavity, 
an external weather resistive barrier is applied to the outside 
of the external sheathing. Additionally, a vapor retarder may 
or may not be used within the wall assembly. 
0005. When foam insulation is applied to the outside of the 
external sheathing, the foam (closed cell in particular) acts as 
the weather resistive barrier, an air barrier, a moisture vapor 
retarder, and as insulation. In either case, a permanent exter 
nal sheathing is used as a Substrate upon which to apply the 
foam. 

SUMMARY OF THE INVENTION 

0006. The present invention is directed to a method of 
fabricating a wall structure comprising: positioning a wall 
frame Substantially adjacent and parallel to a first Surface of a 
support platform, said wall frame being offset from the first 
Surface of the Support platform such that a space is formed 
between the wall frame and the first surface of the support 
platform, wherein the wall frame comprises one or more 
spaces defined by one or more Support members that com 
prise the wall frame, and wherein a release layer is disposed 
on the first Surface of the Support platform and is positioned 
between the first surface of the support platform and the wall 
frame; contacting a first overflow lip against at least a portion 
of a first side of the support platform and at least a first portion 
of the wall frame, a second overflow lip against at least a 
portion of a second side of the Support platform and at least a 
second portion of the wall frame, a third overflow lip against 
at least a portion of a third side of the Support platform and at 
least a third portion of the wall frame, and a fourth overflow 
lip against at least a portion of a fourth side of the Support 
platform and at least a fourth portion of the wall frame, 
wherein each of the first, second, third, and fourth overflow 
lips have a release layer disposed on a first Surface of each 
overflow lip, said first surface of each of said overflow lips and 
the first Surface of the Support platform defining a cavity; 
applying a polyurethane foam composition onto the release 
layer disposed on the first surface of the support platform by 
introducing the polyurethane foam composition through the 
one or more spaces in the wall frame and into the cavity that 
is defined by the first surface of the support platform and the 
first surface of each first, second, third, and fourth overflow 
lips until Such foam is in contact with at least a portion of the 
wall frame and fills at least a portion of the one or more spaces 
in the wall frame; curing the polyurethane foam composition 
to form a polyurethane foam layer thereby attaching the poly 
urethane foam layer to the wall frame; and releasing the cured 
polyurethane foam layer and the attached wall frame from 
each release layer thereby forming the wall structure by 
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removing the Support platform and each of the first, second, 
third, and fourth overflow lips from the cured polyurethane 
foam layer and removing any release layer attached to the 
cured polyurethane foam layer. 
0007. The present invention is also directed to a method of 
fabricating a wall structure comprising: positioning a wall 
frame Substantially adjacent and parallel to a first Surface of a 
Support platform, wherein said wall frame comprises a first 
Support member that is Substantially parallel to a second 
Support member, each of said first and second Support mem 
bers comprising a first end and a second end, and wherein a 
third support member connects a first portion of the first 
Support member to a first portion of the second Support mem 
ber and a fourth Support member connects a second portion of 
the first Support member to a second portion of the second 
Support member, and, optionally, wherein one or more inter 
nal Support members may be disposed between and parallel to 
the third and fourth support members, each of said one or 
more internal Support members having a first end that is 
connected to the first Support member and a second end that is 
connected to the second Support member, and wherein a 
release layer is disposed on the first surface of the support 
platform and is positioned between the first surface of the 
Support platform and the wall frame; contacting a contact 
Surface of the first Support member against at least a portion of 
the first Surface of the Support platformat a first side, a contact 
Surface of the second Support member against at least a por 
tion of the first surface of the support platform at a second 
side, a contact surface of the third support member against at 
least a portion of the first surface of the support platform at a 
third side, and a contact surface of the fourth support member 
against at least a portion of the first Surface of the Support 
platform at a fourth side, and wherein, if present, the one or 
more internal support members are positioned within the wall 
frame such that the one or more internal Support members are 
offset from the first surface of the support platform such that 
a space is formed between the one or more additional Support 
members and the first Surface of the Support platform; apply 
ing a polyurethane foam composition onto the release layer 
disposed on the first surface of the support platform by intro 
ducing the polyurethane foam composition through one or 
more spaces defined by the first, second, third, fourth, and, if 
present, one or more internal Support members of the wall 
frame and into the cavity that is defined by the first surface of 
the Support platform until Such foam is in contact with at least 
a portion of the wall frame and fills at least a portion of the 
spaces defined by the first, second, third, fourth, and, if 
present, one or more internal Support members; curing the 
polyurethane foam composition to form a polyurethane foam 
layer thereby attaching the polyurethane foam layer to the 
wall frame; and releasing the cured polyurethane foam layer 
and the attached wall frame from the release layer on the 
support platform thereby forming the wall structure by 
removing the Support platform from each of the first, second, 
third, and fourth Support members and cured polyurethane 
foam layer and removing any release layer attached to the 
cured polyurethane foam layer. 
0008. The present invention is also directed to a wall struc 
ture comprising a wall frame, said wall frame comprising a 
first Support member that is Substantially parallel to a second 
Support member, each of said first and second Support mem 
bers comprising a first end and a second end, and wherein a 
third support member connects a first portion of the first 
Support member to a first portion of the second Support mem 
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ber and a fourth Support member connects a second portion of 
the first Support member to a second portion of the second 
Support member, and, optionally, wherein one or more inter 
nal Support members may be disposed between and parallel to 
the third and fourth support members, each of said one or 
more additional Support members having a first end that is 
connected to the first Support member and a second end that is 
connected to the second Support member, wherein one or 
more spaces are defined by the first, second, third, fourth, and, 
if present, one or more internal Support members of the wall 
frame, wherein the one or more spaces are at least partially 
filled with a polyurethane foam layer and wherein a surface of 
the polyurethane foam layer forms a backing to the wall, and 
wherein an external layer is not disposed on a portion of the 
surface of the polyurethane foam layer that forms the backing 
of the wall. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0009. A full understanding of the invention can be gained 
from the following description of certain embodiments of the 
invention when read in conjunction with the accompanying 
drawings in which: 
0010 FIG. 1 depicts one embodiment of the various com 
ponents described herein; 
0011 FIG. 2 depicts another embodiment of the various 
components described herein; 
0012 FIG. 3 depicts a wall structure formed using the 
components in FIG. 2; and 
0013 FIG. 4 is a cross sectional view along line 4-4 of 
FIG. 3. 
0014 FIG. 5 is a cross section view of one embodiment of 
a wall structure described herein. 

DETAILED DESCRIPTION OF THE INVENTION 

0015. As used herein, unless otherwise expressly speci 
fied, all numbers such as those expressing values, ranges, 
amounts or percentages may be read as if prefaced by the 
word “about’, even if the term does not expressly appear. 
Plural encompasses singular and Vice versa. For example, 
although reference is made herein to “a release layer, “a” 
support platform, “an overflow lip, a combination (a plural 
ity) of these components can be used in the present invention. 
0016. As used herein, "plurality” means two or more. 
0017. As used herein, “includes” and like terms means 
“including without limitation.” 
0018 When referring to any numerical range of values, 
Such ranges are understood to include each and every number 
and/or fraction between the Stated range minimum and maxi 
mum. For example, a range of “1 to 10” is intended to include 
all Sub-ranges between (and including) the recited minimum 
value of 1 and the recited maximum value of 10, that is, 
having a minimum value equal to or greater than 1 and a 
maximum value of equal to or less than 10. 
0019 Directional phrases used herein, such as, for 
example, upper, lower, left, right, Vertical, horizontal, top, 
bottom, above, beneath, clockwise, counterclockwise and 
derivatives thereof, relate to the orientation of the elements 
shown in the drawings and are not limiting upon the claims 
unless expressly recited therein. 

Process 

0020. The present invention is directed to a method of 
fabricating a wall structure that comprises a polyurethane 
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backing. In certain embodiments, no additional layer is 
coated onto or disposed on the polyurethane backing that is 
formed through the process disclosed herein. 
0021. With reference to FIG. 1, in one embodiment, the 
method comprises positioning a wall frame 2 substantially 
adjacent and parallel to a first Surface 4 of a Support platform 
6. The wall frame 2 is composed of a first support member 8 
and a second Support member 10 that, in Some embodiments, 
is oriented substantially parallel to the first support member 8. 
It is noted that while FIG. 1 depicts the first and second 
Support members 8, 10 as having a Substantially linear shape, 
one or both of these support members can have a different 
shape. For example, in some embodiments, the first Support 
member 8 can have a Substantially arcuate (e.g., curved) 
shape while the second support member 10 can have a sub 
stantially linear shape as is depicted in FIG.1. Each of the first 
and second support members 8, 10 has a first end 12, 14 and 
a second end 16, 18. Connecting the first and second Support 
members 8, 10 area third and fourth support members 20, 22. 
Each of the third and fourth support members 20, 22 has a first 
end 24, 26 and a second end 28, 30. The first and second ends 
24, 28 of the third support member 20 connect a first portion 
32 of the first support member 8 to a first portion 34 of the 
second support member 10. Additionally, the first and second 
ends 26, 30 of the fourth support member 22 connect a second 
portion 36 of the first support member 8 to a second portion 38 
of the second support member 10. While FIG. 1 depicts the 
first and seconds ends 24, 26, 28, 30 of each of the third and 
fourth support members 20, 22 as being substantially flush to 
the first and second ends 12, 14, 16, 18 of each of the first and 
second support members 8, 10, in some embodiments, the 
third and fourth support members 20, 22 may be offset from 
the ends 12, 14, 16, 18 of the first and second support mem 
bers 8, 10 by a distance selected by the user. In these particular 
embodiments, the wall frame 2 would have a substantially “I’ 
shape outline or cross section (e.g., similar to a cross section 
of an I-beam). In yet other embodiments, only one of the third 
or fourth support members 20, 22 is offset from the ends 12, 
14, 16, 18 of the first and second support members 8, 10. 
0022 While the each of the first, second, third, and fourth 
support members 8, 10, 20, 22 may be made of any suitable 
material used in the housing or building industry and have any 
dimensions that are suitable for those industries, in certain 
embodiments, each of the first, second, third, and fourth Sup 
port members 8, 10, 20, 22 can comprise a material, such as 
wood, Steel, or a composite, having a nominal 2 inchx4 inch 
or a nominal 2 inchx6 inch dimension as is known in the 
lumber industry. For example, in FIG. 1, the first, second, 
third, and fourth support members 8, 10, 20, 22 have a nomi 
nal 2 in.x6 in. dimension. Additionally, each of the first, 
second, third, and fourth support members 8, 10, 20, 22 may 
be connected to one another via mechanical fasteners that are 
known in the art. As used herein, the term "mechanical fas 
tener” or variations thereof shall refer broadly to any suitable 
fastening, connecting or tightening mechanism including, but 
not limited to, screws, bolts, and the combination of bolts and 
nutS. 

0023. While in some embodiments, no additional support 
members are disposed within the space that is defined by the 
first, second, third, and fourth support members 8, 10, 20, 22. 
in the embodiment depicted in FIG. 1, the wall frame 2 does 
comprise one or more internal Support members 40 each 
having a first end 42 and a second end 44. The first end 42 of 
each of the one or more internal Support members 40 connects 
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the internal support member 40 to the first support member 8 
while the second end 44 of each of the one or more internal 
support members 40 connects the internal support member 40 
to the second support member 10. 
0024. Similar to the first, second, third, and fourth support 
member 8, 10, 20, 22 described above, each of the internal 
support members 40 may be made of any suitable material 
used in the housing or building industry and have any dimen 
sions that are suitable for those industries. Accordingly, in 
certain embodiments, each of the first, second, third, and 
fourth support members 8, 10, 20, 22 can comprise a material, 
Such as wood, Steel, or a composite, having a nominal 2 
inchx4 inch or a nominal 2 inchx6 inch dimension while one 
or more of the internal support members 40 can also have a 
nominal 2 inchx4 inch or a nominal 2 inchx6inch dimension. 
Each internal support member 40 can be connected to the first 
and second Support members 8, 10 using the mechanical 
fasteners as described above. If used, the internal support 
members 40 and the first, second, third, and fourth support 
members 8, 10, 20, 22 will define one or more spaces 46 in the 
wall frame 2. Referring to FIG. 1, in this particular embodi 
ment, the spaces 46 are defined by the support members that 
comprise the wall frame (i.e., first, second, third, and fourth 
support members 8, 10, 20, 22) and the internal support 
members 40 that are disposed within the wall frame 2. 
0025. As stated above, the wall frame 2 is positioned sub 
stantially parallel to the support platform 6. The support plat 
form 6 is made from a material. Such as wood, oriented Strand 
board, plastic, which can provide a firm structural backing 
onto which a polyurethane foam composition can be intro 
duced as described below. Depending on the method used, the 
Support platform 6 can be any dimension. However, as 
depicted in FIG. 1, the outer perimeter dimensions of the 
Support platform 6 are at least equal to or greater than the 
outer perimeter dimensions of the wall frame 2. Referring to 
FIG. 1, the support platform 6 has a first surface 4 onto which 
a release layer 48 is disposed. That is, the release layer 48 is 
disposed between the first surface 4 of the support platform 6 
and the wall frame 2. The release layer 48 can be made from 
any type of material provided that it exhibits minimal adhe 
sion properties to polyurethane materials. For example, in 
certain embodiments, the release layer 48 can be made from 
polyethylene. The release layer 48 can either be adhered to the 
first surface 4 of the support platform 6 via methods known in 
the art (e.g., via an adhesive material or mechanical fastener) 
or, alternatively, the release layer 48 can simply be placed 
over the first surface 4 of the support platform 6 without the 
use of an adhesive material. 

0026 Referring to FIG. 1, in this particular embodiment, 
the wall frame 2 is positioned (e.g., lowered) onto the Support 
platform 6 such that at least a portion of each of the first, 
second, third, and fourth support members 8, 10, 20, 22 are in 
contact with the release layer 48 that is disposed on the first 
surface 4 of the support platform 6. The wall frame 2 may be 
lowered onto the Support platform 6 using any means that are 
known in the art. For example, a mechanical apparatus or, 
alternatively, one or more users may manually lower the wall 
frame 2 onto the support platform 6. 
0027. In the embodiment that is depicted in FIG. 1, once 
the wall frame 2 is lowered onto the support platform 6, the 
internal support members 40 are offset from the first surface 
4 of the support platform 6 by a predefined distance. In the 
particular embodiment depicted in FIG. 1, the distance is 2 
inches since each of the first, second, third, and fourth Support 

May 2, 2013 

members 8, 10, 20, 22 have a nominal 2 inchx6 inch dimen 
sion while each of the internal support members 40 have a 
nominal 2 inchx4 inch dimension. The offset distance is a 
space that is formed between the internal support members 40 
and the first surface 4 of the support platform 6 into which the 
polyurethane foam composition will be introduced as dis 
cussed below. In some embodiments, however, there will be 
no offset distance between the first surface 4 of the support 
platform 6 and the internal support members 40 since the 
internal Support members 40 can have dimensions that are 
identical to that of the support members that comprise the 
wall frame 8, 10, 20, 22. 
0028. Once the wall frame 2 is in position, a polyurethane 
foam composition is applied onto the first Surface 4 of the 
Support member 6 by introducing the polyurethane foam 
composition into the one or more spaces 46 that are defined by 
the first, second, third, and fourth support members 8, 10, 20. 
22 and the internal support members 40. It should be under 
stood that the polyurethane foam composition that is intro 
duced through the aforementioned spaces 46 will typically 
only contact the release layer 48 that is disposed on the first 
surface 4 of the support platform 6 and not the first surface 4 
itself. 
0029 Suitable polyurethane foam compositions that may 
be used in the present invention include those known in the art 
such as U.S. Pat. No. 6,495,722, which is incorporated in their 
entirety herein by reference. Accordingly, in some embodi 
ments, polyurethane materials are produced from the reaction 
of an A-side reactant with a B-side reactant. The A-side reac 
tant may comprise an isocyanate compound (e.g. methylene 
diphenyl diisocyanate (MDI)) while the B-side reactant may 
comprise an isocyanate reactive compound Such as a polyol. 
Upon mixing, the A and B side reactants will undergo a 
chemical reaction to form the polyurethane material via 
chemical mechanisms that are well known in the art. 
0030) Suitable isocyanate compounds that may be used 
with the present invention include, without limitation, any 
aliphatic, cycloaliphatic, araliphatic and, preferably, aromatic 
polyisocyanates, such as toluene diisocyanate in the form of 
its 2.4 and 2.6-isomers and mixtures thereof and mixtures of 
diphenylmethane diisocyanates (MDI) and oligomers thereof 
having an isocyanate functionality greater than 2 known in 
the art as "crude' or polymeric MDI (polymethylene 
polyphenylene polyisocyanates), and mixtures of toluene 
diisocyanate and polymethylene polyphenylene polyisocyan 
ates may be used as well. In addition, “pure' 4,4'-MDI and 
isomeric mixtures of 4,4'-MDI and up to 60% by weight of 
2.4-MDI and 2,2'-MDI may also be used. In certain embodi 
ments, the amount of 2,2'-MDI in the isomeric mixtures will 
not exceed 2% by weight and can be characterized as an 
impurity while the remainder of the mixture comprises 4,4'- 
MDI and 2,4'-MDI. Accordingly, any SUPRASEC isocyan 
ate compound (available from Huntsman International LLC) 
can be used in the present invention. 
0031 Suitable isocyanate reactive compounds include, 
without limitation, polyesters, polyesteramides, polythioet 
hers, polycarbonates, polyacetals, polyolefins or polysilox 
anes. Polyester polyols which may be used include hydroxyl 
terminated reaction products of dihydric alcohols such as 
ethylene glycol, propylene glycol, diethylene glycol, 1,4- 
butanediol, neopentylglycol, 1.6-hexanediol or cyclohexane 
dimethanol or mixtures of such dihydric alcohols, and dicar 
boxylic acids or their ester-forming derivatives, for example 
Succinic, glutaric and adipic acids or their dimethyl esters, 
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sebacic acid, phthalic anhydride, tetrachlorophthalic anhy 
dride or dimethyl terephthalate or mixtures thereof. Polyes 
teramides may be obtained by the inclusion of aminoalcohols 
Such as ethanolamine in polyesterification mixtures. 
0032. Additional additives that may be included in one or 
both of the A and B sides include, without limitation, catalysts 
enhancing the formation of urethane bonds like tin catalysts 
like tin octoate and dibutyltindilaurate, tertiary amine cata 
lysts like triethylenediamine and imidazoles like dimeth 
ylimidazole and other catalysts like maleate esters and acetate 
esters, Surfactants, foam stabilizers (e.g., siloxane-oxyalky 
lene copolymers), fire retardants, Smoke Suppressants, UV 
stabilizers, colorants, microbial inhibitors, organic and inor 
ganic fillers, internal mould release agents (such agents may 
be used to further enhance the release of the materials made 
but are not essential), and external mould release agents, or 
mixtures thereof. 

0033. In the embodiments where the internal support 
members 40 are offset from the first surface 4 of the support 
platform 6, then the introduction of the polyurethane foam 
composition also fills the space that is formed between the 
first surface 4 of the support platform 6 and the internal 
support members 40. That is, if the internal support members 
40 are offset from the first surface 4 of the support platform 6. 
then a cavity that is defined by the support members 8, 10, 20. 
22 that comprise the wall frame 2, the internal Support mem 
bers 40, and the first surface 4 of the support platform 6 is also 
filled with the polyurethane foam composition. 
0034. The polyurethane foam composition can be applied 
by pouring or spraying the composition into the spaces 46 
between the various support members 8, 10, 20, 22, 40. The 
mechanisms or processes used to pour or spray the polyure 
thane foam composition onto the first Surface of the Support 
member are well known in the art. For examples, in certain 
embodiments, a user may manually spray the polyurethane 
foam composition into the spaces and, if present, cavity using 
equipment that are well known in the art such as GRACO's 
Reactor E30 spray equipment. In other embodiments, a com 
puter automated spray or pouring apparatus may be used to 
apply the polyurethane foam composition onto the first Sur 
face of the support platform. 
0035. The polyurethane foam composition is applied onto 
the first surface 4 of the support platform 6 until the polyure 
thane foam composition reaches a desired height. For 
example, in certain embodiments, the polyurethane foam 
composition will be applied until it reaches a predetermined 
height on the internal Support members 40. For example, in 
Some embodiments, the polyurethane foam composition is 
applied onto the first surface 4 of the support platform 6 until 
the foam is 2 inches below the top surface 50 of the internal 
support members 40 as depicted in FIG. 1. Therefore, in the 
embodiment depicted in FIG. 1, the polyurethane foam com 
position would fill not only the aforementioned cavity, but 
also at least a portion of the aforementioned spaces 46 as well. 
0036. After the polyurethane foam composition has been 
applied onto the first surface 4 of the support platform 6, the 
polyurethane foam composition is allowed to cure for a pre 
determined amount of time at a temperature near ambient 
room temperature (e.g., ~25°C.) thereby forming a polyure 
thane coating layer that comprises a backing to the wall 
structure. For example, in Some embodiments, the polyure 
thane foam composition is allowed to cure for a timer period 
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ranging from 1 second to 2 hours. Such as from 15 seconds to 
30 minutes or from 15 seconds to 5 minutes, at ambient 
temperature. 
0037. After the polyurethane foam composition has cured, 
the wall frame 2, which includes the cured polyurethane foam 
layer, is released from the release layer 48 that is disposed on 
the first surface 4 of the support platform 6. In certain embodi 
ments, the wall frame 2 is released from the release layer 48 
by lifting the wall frame 2 away from the first surface 4 of the 
Support platform 6. This can be accomplished in an auto 
mated manner or it can involve one or more user manually 
lifting the wall frame 2 from the support platform 6. If, after 
lifting, the release layer 48 is still attached to a portion of the 
wall frame 2 or the polyurethane coating layer it is simply 
removed by the user. That is, the polyurethane coating layer 
does not have any other coating layers disposed on the Surface 
of the cured polyurethane coating layer that comprises the 
backing of the wall structure. For example, the cured poly 
urethane coating layer does not contain any type of sheathing 
that is disposed on its surface nor does it have any type of 
coating layer (e.g., paint or cement) applied thereto. 
0038 Referring to FIG. 2, the wall frame 2 is positioned 
Substantially adjacent to and parallel to the Support platform 
6. Unlike the process described above, however, the wall 
frame 2 in this embodiment does not come into contact with 
the support platform 6. Rather, is if offset from the support 
platform 6 by a predetermined distance thereby forming a 
space between the between the wall frame 2 and the first 
surface 4 of the Support platform 6 using techniques known in 
the art. For example, a mechanical apparatus, such as a crane, 
may be used to suspend the wall frame 2 over the support 
platform 6 at the desired distance. In some embodiments, the 
mechanical apparatus may be motorized and actuated via 
Some type of automation process. In the particular embodi 
ment depicted in FIG. 2, each of the support members 8, 10. 
20, 22 that comprise the wall frame 2 in addition to the 
internal Support members 40 are of the same dimensions. 
That is, each of the support members 8, 10, 20, 22, 40 has a 
nominal 2 in.X4 in. dimension. 

0039. Unlike the embodiment depicted in FIG. 1, how 
ever, in order to prevent the polyurethane foam composition 
from overflowing over the sides of the support platform 6 
when the polyurethane coating composition is applied onto 
the first surface 4 of the support platform 6, a plurality of 
overflow lips 52 are used. 
0040. As can be seen in FIG.2, several overflow lips 52 are 
positioned around the perimeter of the support platform 6. In 
certain embodiments, prior to introducing the polyurethane 
foam composition onto the first Surface 4 of the Support 
platform 6, each of the overflow lips 52 are positioned such 
that they come into contact with a particular side of the 
support platform 6. For instance, a first overflow lip 54 will 
contact a first side 56 of the support platform 6, a second 
overflow lip 58 will contact a second side 60 of the support 
platform 6, a third overflow lip 62 will contact a third side 64 
of the support platform 6, and a fourth overflow lip 66 will 
contact a fourth side 68 of the support platform 6. Referring to 
FIG. 2, in certain embodiments, the first overflow lip 54 will 
also come into contact with the first support member 8, the 
second overflow lip 58 will come into contact with the second 
support member 10, the third overflow lip 62 will come into 
contact with the third support member 20, and the fourth 
overflow lip 66 will come into contact with the fourth support 
member 22. Accordingly, in these embodiments, each of the 
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overflow lips 54, 58, 62, 66 must have sufficient dimensions 
(e.g., length and height) in order to come into contact with not 
only the support platform 6, but also the wall frame 2 that is 
offset from the first surface 4 of the support platform 6. Once 
in position against the Support platform 6 and the wall frame 
2, each of the overflow lips 54, 58, 62. 66, the wall frame 2, 
and the first surface 4 of the support platform 6 define a cavity 
into which the polyurethane foam composition will flow. 
0041. Each of the overflow lips 54, 58, 62. 66 can be 
positioned by use of a automated means (e.g., an automated 
actuator positioned behind each overflow lip which moves 
each overflow lip toward the support platform) or by manual 
means in which one or more users manually moves each 
overflow lip 54,58, 62. 66 into position. 
0042. After each of the overflow lips 54, 58, 62, 66 are 
positioned against the appropriate sides 56,60, 64, 68 of the 
support platform 6, the overflow lips 54, 58, 62. 66 can be 
mechanically fastened to one or both of the support platform 
6 and the wall frame 2 provided that the fasteners can be 
removed after the polyurethane coating composition has 
cured. It should be noted, however, that in certain embodi 
ments the overflow lips 54,58, 62, 66 are not mechanically 
fastened to either the support platform 6 or the wall frame 2. 
In these embodiments, Sufficient pressure is applied to each of 
the overflow lips 54,58, 62.66 to prevent them from moving 
out of alignment with the support platform 6 and the wall 
frame 2. 
0043. In certain embodiments, a release layer 70 is also 
disposed on a first surface 72 of each of the overflow lips 54, 
58, 62, 66. The release layer 70 on each of the overflow lips 
54,58, 62, 66 can be made from the same material used in the 
release layer 48 that is disposed on the support platform 6. 
However, each of the release layers 48, 70 used in the dis 
closed system can also be different from one another. 
0044) While in the embodiment depicted in FIG. 2 the 
overflow lips 54, 58, 62, 66 surround the perimeter of the 
support platform 6 and the wall frame 2, in certain embodi 
ments the Support platform 6 has an outer perimeter dimen 
sion that is less than that of the wall frame 2. Accordingly, in 
these embodiments, the interior surface 74 on each of the 
overflow lips 54,58, 62, 66 will be substantially in the same 
plane as the first surface 72 of each of the support members 8, 
10, 20, 22 that comprise the wall frame 2 while also being in 
contact with the various sides 56, 60, 64, 68 of the support 
platform 6. 
0045. After the wall frame 2, the support platform 6, and 
each of the overflow lips 54, 58, 62. 66 are in position, the 
polyurethane foam composition is applied to the first Surface 
4 of the support platform 6 in the manner that is described 
above. Accordingly, the polyurethane foam will fill not only 
fill in a portion of the cavity that is formed by the wall frame 
2, the first surface 4 of the support platform 6, and each of the 
overflow lips 54,58, 62. 66, but it will also fill in at least a 
portion of the spaces 46 that are defined by the wall frame 2 
and, if present, the internal Support members 40. 
0046. After application of the polyurethane foam compo 
sition, the composition is allowed to cure as described above. 
0047 Once the polyurethane coating composition has 
been cured, the support platform 6 and each of the overflow 
lips 54,58, 62.66 are removed from the wall frame 2 and the 
cured polyurethane foam layer by using any techniques 
known in the art such as those described above. In the 
embodiments where mechanical fasteners were used to 
secure the overflow lips 54,58, 62. 66 to one or both of the 
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support platform 6 and the wall frame 2, then these mechani 
cal fasteners are removed prior to removing the overflow lips 
54,58, 62. 66 from the support platform 6 and the wall frame 
2. If any release layers 40, 70 are left on the wall frame 2 and 
the cured polyurethane foam layer, the release layers 40, 70 
are removed as discussed above thereby leaving a wall struc 
ture that comprises a polyurethane coating layer that does not 
have any other layer (e.g., sheathing or coating layer) dis 
posed on it. 

Wall Structure 

0048. A completed wall structure 78 comprising the wall 
frame 2 (including the internal Support members) and the 
polyurethane foam layer 80 that comprises the backing 82 of 
the wall structure 78 is depicted in FIG. 3. In this particular 
embodiment, each of the support members 8, 10, 20, 22 
comprising the wall frame as well as the internal Support 
members 40 have a nominal 2 in.X4 in. dimension. 
0049 FIG. 4 is a cross-sectional view of FIG.3 along line 
4-4. As can be seen in this embodiment, the cured polyure 
thane coating layer forms the backing 80 of the wall structure 
78. Opposite the backing 80 are the spaces 46 that are defined 
by the various support members 8, 10, 20, 22 that comprise 
the wall frame 2 and the internal support members 40 and 
through which the polyurethane foam composition was 
applied. While, in FIG. 4, the polyurethane foam layer com 
prises the backing 80 of the wall structure 78 in, in some 
embodiments, a sufficient amount of polyurethane foam com 
position can be added such that the wall structure 78 would 
comprise two polyurethane layers, each of which are on 
opposite sides of the wall structure 78. That is, as oriented in 
FIG.4, the polyurethane coating composition can be added in 
such an amount such that the wall structure 78 comprises a 
polyurethane foam layer on the top side 84 of the wall struc 
ture 78 as well as on the bottom side 86 of the wall structure 
78. In these particular embodiments, all or substantially a 
large portion of the spaces 46 that are defined by the various 
support members 8, 10, 20, 22 that comprise the wall frame 2 
and the internal support members 40 are filled with the cured 
polyurethane foam layer 80. 
0050. Similar to FIG.4, FIG. 5 is a cross-sectional view of 
wall structure 78. Unlike the other embodiments, however, 
this particular embodiment comprises a plurality of addi 
tional internal Support members or Supplemental internal Sup 
port members 88 that is disposed on the top side 84 of the wall 
structure 78. While the supplemental internal support mem 
bers depicted in FIG. 5 have a nominal 1 inchx2 inch dimen 
Sion, the Supplemental internal Support members can have 
any Suitable dimension provided that it can positioned within 
the wall frame 2. In the embodiment that is depicted in FIG. 
5, the top edge of each of the Supplemental internal Support 
members 88 are substantially on the same plane as the top side 
84 of the wall structure 78. That is, the top edge of each 
supplemental internal support members 88 do not extend 
beyond the top side 84 of the wall structure 78. The process 
used to make the wall structure 78 depicted in FIG. 5 is 
substantially similar to the processes described above. How 
ever, prior to positioning the wall frame 2 substantially par 
allel to the support platform 6, the supplemental internal 
support members 88 are placed over the release layer 48 that 
is place over the first surface 4 of the support platform 6 in a 
desired orientation. The remainder of the process for making 
the wall structure 78 depicted in FIG. 5 then proceeds as 
described above. For example, in the process described in 
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connection with FIG. 2, the Supplemental internal Support 
members 88 are positioned on the support platform 6 prior to 
lowering the wall frame 2 over the support platform 2 and 
prior to the overflow lips 54,58, 62, 66 being positioned and 
secured as described above. The polyurethane foam compo 
sition is then applied as described above and, therefore, the 
foam composition will encase or come into contact with at 
least a portion of the Supplemental internal Support members 
88. 
0051 While specific embodiments of the invention have 
been described in detail, it will be appreciated by those skilled 
in the art that various modifications and alternatives to those 
details could be developed in light of the overall teachings of 
the disclosure. Accordingly, the particular arrangements dis 
closed are meant to be illustrative only and not limiting as to 
the scope of the invention which is to be given the full breadth 
of the claims appended and any and all equivalents thereof. 
Therefore, any of the features and/or elements which are 
listed above may be combined with one another in any com 
bination and still be within the breadth of this disclosure. 
What is claimed is: 
1. A method of fabricating a wall structure comprising: 
positioning a wall frame Substantially adjacent and parallel 

to a first Surface of a Support platform, said wall frame 
being offset from the first surface of the support platform 
such that a space is formed between the wall frame and 
the first surface of the support platform, wherein the wall 
frame comprises one or more spaces defined by one or 
more support members that comprise the wall frame, 
and wherein a release layer is disposed on the first Sur 
face of the support platform and is positioned between 
the first surface of the support platform and the wall 
frame; 

contacting a first overflow lip against at least a portion of a 
first side of the support platform and at least a first 
portion of the wall frame, a second overflow lip against 
at least a portion of a second side of the Support platform 
and at least a second portion of the wall frame, a third 
overflow lip againstat least a portion of a third side of the 
support platform and at least a third portion of the wall 
frame, and a fourth overflow lip against at least a portion 
of a fourth side of the support platform and at least a 
fourth portion of the wall frame, wherein each of the 
first, second, third, and fourth overflow lips have a 
release layer disposed on a first surface of each overflow 
lip, said first surface of each of said overflow lips and the 
first Surface of the Support platform defining a cavity; 

applying a polyurethane foam composition onto the release 
layer disposed on the first surface of the support platform 
by introducing the polyurethane foam composition 
through the one or more spaces in the wall frame and into 
the cavity that is defined by the first surface of the Sup 
port platform and the first surface of each first, second, 
third, and fourth overflow lips until such foam is in 
contact with at least a portion of the wall frame and fills 
at least a portion of the one or more spaces in the wall 
frame; 

curing the polyurethane foam composition to form a poly 
urethane foam layer thereby attaching the polyurethane 
foam layer to the wall frame; and 

releasing the cured polyurethane foam layer and the 
attached wall frame from each release layer thereby 
forming the wall structure by removing the Support plat 
form and each of the first, second, third, and fourth 
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overflow lips from the cured polyurethane foam layer 
and removing any release layer attached to the cured 
polyurethane foam layer. 

2. The method according to claim 1, wherein said wall 
frame comprises a first Support member that is Substantially 
parallel to a second Support member, each of said first and 
second Support members comprising a first end and a second 
end, and wherein a third Support member connects a first 
portion of the first support member to a first portion of the 
second Support member and a fourth Support member con 
nects a second portion of the first Support member to a second 
portion of the second Support member, and, optionally, 
wherein one or more internal Support members may be dis 
posed between and parallel to the third and fourth support 
members, each of said one or more internal Support members 
having a first end that is connected to the first Support member 
and a second end that is connected to the second Support 
member. 

3. The method according to claim 2, wherein the first 
Support memberis Substantially parallel to the second Support 
member and the third support member is substantially paral 
lel to the fourth support member such that the interface 
between the first portion of each of the first and second sup 
port members and the third support member is 90° and the 
interface between the second portion of each of the first and 
second Support members and the fourth Support member is 
900. 

4. The method according to claim 1, wherein the release 
layer disposed on the first surface of the support platform and 
on the first surface of each of the first, second, third, and 
fourth overflow lip comprises polyethylene. 

5. The method according to claim 1, wherein the polyure 
thane foam composition comprises an open cell or a closed 
cell polyurethane foam composition. 

6. The method according to claim 5, wherein the polyure 
thane foam composition further comprises an additive. 

7. The method according to claim 6, wherein the additive 
comprises a flame retardant, a catalyst, or combinations 
thereof. 

8. The method according to claim 1, wherein the support 
platform comprises oriented Strand board. 

9. The method according to claim 1, wherein the wall does 
not comprise an external coating layer disposed on a portion 
of a surface of the polyurethane foam layer. 

10. A method of fabricating a wall structure comprising: 
positioning a wall frame Substantially adjacent and parallel 

to a first surface of a support platform, wherein said wall 
frame comprises a first Support member that is substan 
tially parallel to a second Support member, each of said 
first and second Support members comprising a first end 
and a second end, and wherein a third Support member 
connects a first portion of the first Support member to a 
first portion of the second support member and a fourth 
Support member connects a second portion of the first 
Support member to a second portion of the second Sup 
port member, and, optionally, wherein one or more inter 
nal Support members may be disposed between and par 
allel to the third and fourth support members, each of 
said one or more internal Support members having a first 
end that is connected to the first Support member and a 
second end that is connected to the second Support mem 
ber, and wherein a release layer is disposed on the first 
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Surface of the Support platform and is positioned 
between the first surface of the support platform and the 
wall frame; 

contacting a contact Surface of the first Support member 
against at least a portion of the first Surface of the Support 
platform at a first side, a contact Surface of the second 
Support member against at least a portion of the first 
Surface of the Support platform at a second side, a con 
tact Surface of the third Support member against at least 
a portion of the first surface of the support platform at a 
third side, and a contact surface of the fourth Support 
member against at least a portion of the first Surface of 
the support platform at a fourth side, and wherein, if 
present, the one or more internal Support members are 
positioned within the wall frame such that the one or 
more internal support members are offset from the first 
Surface of the Support platform Such that a space is 
formed between the one or more additional support 
members and the first surface of the support platform; 

applying a polyurethane foam composition onto the release 
layer disposed on the first surface of the support platform 
by introducing the polyurethane foam composition 
through one or more spaces defined by the first, second, 
third, fourth, and, if present, one or more internal Sup 
port members of the wall frame and into the cavity that 
is defined by the first surface of the support platform 
until Such foam is in contact with at least a portion of the 
wall frame and fills at least a portion of the spaces 
defined by the first, second, third, fourth, and, if present, 
one or more internal Support members; 

curing the polyurethane foam composition to form a poly 
urethane foam layer thereby attaching the polyurethane 
foam layer to the wall frame; and 

releasing the cured polyurethane foam layer and the 
attached wall frame from the release layer on the support 
platform thereby forming the wall structure by removing 
the support platform from each of the first, second, third, 
and fourth Support members and cured polyurethane 
foam layer and removing any release layer attached to 
the cured polyurethane foam layer. 

11. The method according to claim 10, wherein the first 
Support memberis Substantially parallel to the second Support 
member and the third support member is substantially paral 
lel to the fourth support member such that the interface 
between the first portion of each of the first and second sup 
port members and the third support member is 90° and the 
interface between the second portion of each of the first and 
second Support members and the fourth Support member is 
900. 
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12. The method according to claim 10, wherein the release 
layer disposed on the first surface of the support platform 
comprises polyethylene. 

13. The method according to claim 10, wherein the poly 
urethane foam composition comprises an open cell or a 
closed cell polyurethane foam composition. 

14. The method according to claim 13, wherein the poly 
urethane foam composition further comprises an additive. 

15. The method according to claim 14, wherein the additive 
comprises a flame retardant, a catalyst, or combinations 
thereof. 

16. The method according to claim 10, wherein the wall 
does not comprise an external coating layer disposed on a 
portion of a Surface of the polyurethane foam layer. 

17. A wall structure comprising a wall frame, said wall 
frame comprising comprises a first Support member that is 
Substantially parallel to a second Support member, each of 
said first and second Support members comprising a first end 
and a second end, and wherein a third Support member con 
nects a first portion of the first support member to a first 
portion of the second Support member and a fourth Support 
member connects a second portion of the first Support mem 
ber to a second portion of the second Support member, and, 
optionally, wherein one or more internal Support members 
may be disposed between and parallel to the third and fourth 
Support members, each of said one or more additional Support 
members having a first end that is connected to the first 
Support member and a second end that is connected to the 
Second Support member, wherein one or more spaces are 
defined by the first, second, third, fourth, and, if present, one 
or more internal support members of the wall frame, wherein 
the one or more spaces are at least partially filled with a 
polyurethane foam layer and wherein a Surface of the poly 
urethane foam layer forms a backing to the wall, and wherein 
an external layer is not disposed on a portion of the Surface of 
the polyurethane foam layer that forms the backing of the 
wall. 

18. The wall structure according to claim 17, wherein the 
external layer is a sheathing layer or a coating layer. 

19. The wall structure according to claim 17, wherein the 
polyurethane foam layer comprises a closed cell or an open 
cell polyurethane foam. 

20. The wall structure according to claim 17, wherein one 
or more channels are provided through the third, fourth, and, 
if present, one or more internal Support members of the wall 
frame, said channels being positioned Substantially parallel to 
the first and second Support members. 
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