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(54) Wall-forming system and related method

(57) A wall-forming system including a pair of spaced
apart confronting sidewalls defining a wall cavity there-
between. Each sidewall is constructed from a plurality of
insulating sheets and upright support members. Each
sheet is disposed between a neighboring pair of support
members. Each of the neighboring support members has
an upright channel that receives an end wall portion of
the sheet and thereby maintains the sheet upright. Each
support member also includes a slot for receiving one

end of a tie that extends between the first and second
sidewalls through the wall cavity and connects the first
sidewall to the second sidewall. The slot is defined be-
tween a pair of walls having a plurality of through-holes
extending transversely therethrough and across the slot.
The end of the tie disposed inside the slot has a through-
hole aligned with one of the through-holes of the walls to
receive a portion of a fastener therein.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention is directed generally to
systems for and methods of forming walls or other struc-
tures from materials, such as cement, that are poured
into molds or forms in a liquid state and subsequently
harden to a solid state therein, and more particularly to
methods and systems for forming insulated and/or rein-
forced concrete walls.

Description of the Related Art

[0002] Many buildings have walls including a wall ma-
terial, such as cement, that transitions from a liquid state
to a solid state by drying, curing, and/or cooling. The wall
may be constructed by pouring the wall material into a
wall forming structure or system where the wall material
solidifies to form a solid wall. To add strength to these
walls, solid reinforcement materials, such as glass fibers
or chopped wires, and/or reinforcement structures such
as steel wires or bars may be added to the liquid wall
material before it solidifies. After the wall material solid-
ifies, the reinforcement materials are embedded therein.
The reinforcement materials may include reinforcement
bars, also known as rebar, used to construct an internal
structure inside the wall. Concrete walls having an inter-
nal rebar structured embedded therein are often referred
to as "reinforced concrete walls."
[0003] Reinforced walls, such as reinforced concrete
walls, resist deformation by transferring stress from the
wall material to the embedded reinforcement materials.
As a general rule, each of the individual wires or bars
embedded in the wall material resist tensile stress in the
direction of their longitudinal axis. Because tensile stress
may occur in several directions, the reinforcement ma-
terials and/or structures constructed therefrom may in-
clude longitudinal members oriented along more than
one direction.
[0004] For example, referring to Figure 1A, a plurality
of reinforcement bars 2 may be assembled (e.g., wired
together) to form a two-dimensional grid-like structure
10. More than one two-dimensional grid-like structure 10
may be embedded in the wall material. For example, re-
ferring to Figure 1B, the two-dimensional grid-like struc-
tures 10 may be coupled together to form a three-dimen-
sional grid-like structure 20, sometimes referred to as a
"cage."
[0005] Referring to Figures 1A and 1B, in typical wall
construction, the two-dimensional grid-like structure 10
or three-dimensional grid-like structure 20 rests upon a
concrete footing 30. The grid-like structures 10 and 20
may be connected to rebar embedded in the footing 30
and exiting the top surface thereof, and/or attached to
the footing 30 by other connectors known in the art.

[0006] During construction, the plurality of reinforce-
ment bars 2 are typically disposed within a wall forming
structure or system and the liquid wall material is poured
into the form and cast around them. The wall forming
structure or system may be constructed from sheet ma-
terials such as wood, metal, cast stone, styrofoam, cast
Styrofoam, and the like. Generally speaking, the concrete
or similar material may be poured between two confront-
ing and spaced apart vertical sheets that are tied together
in a transverse direction by a plurality of walers or ties.
The sheet materials remain in place after the wall material
has solidified and form layers of insulation along each
face of the insulated wall.
[0007] Because wall materials are often hard and dif-
ficult to penetrate, it may be desirable to fasten attach-
ment members or similar structures to one or both faces
of the solidified wall material. If the face of the wall in-
cludes a layer of insulation, the insulation may be too soft
to use as an attachment member. Further, attaching ma-
terials to the layer of insulation may damage it.
[0008] The attachment members may include strips of
material such as wood, plastic, and the like that are softer
than the wall material. If the wall includes an insulation
layer installed along one or both faces, the attachment
members may be harder than the insulating material and
anchored to the wall material. The attachment members
may include a portion that was introduced into the wall
material while the wall material was in its liquid state. In
this manner, the portion of the attachment member may
be embedded in the wall material after it hardens and
thereby anchored to the wall. Alternatively, the attach-
ment members may be coupled to structures, such as
ties, that are embedded in the hardened wall material
before or after the liquid wall material is added to the wall
forming structure or system and subsequently hardens.
Alternatively, the attachment strips may be fastened to
the face of the wall by glue, staples, nails, screws, and
the like. Wall components such as siding, drywall, sheet
insulation, and the like may be anchored to one or both
faces of the wall by fastening the wall components to the
attachment members.
[0009] In most wall-forming systems, the sheet mate-
rials are uprighted and maintained in place by support
members. Several support member designs may be
found in the prior art. For example, TFSYSTEM® insu-
lated cement forms (Wisconsin Thermo-Form, Inc., 185
East Walnut St., Sturgeon, WI 54235) include a ladder-
shaped elongated upright support member having an I-
beam cross-sectional shape. The I-beam cross-sectional
shape includes two substantially parallel flanges con-
nected by a transverse member that is substantially per-
pendicular to both of the flanges. As mentioned above,
the wall forming system may be constructed by arranging
the insulating sheets into two confronting and spaced
apart walls forming a cavity therebetween and tied to-
gether by a plurality of ties traversing the cavity. With
respect to the TFSYSTEM® insulated cement forms,
each of the insulating sheets is taller than it is wide and
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is approximately of equal height to the support members.
The insulating sheets each include two opposing verti-
cally extending end walls, each having a longitudinal slit
extending inwardly from the end wall. The longitudinal
slit extends along the entire length of the end wall and is
open at both ends.
[0010] When the insulating sheets are arranged to
form one of the walls of the wall forming system, one of
the end walls of a first insulation sheet is placed adjacent
to one of the end walls of a second insulation sheet and
the longitudinal slit in the end wall of the first insulation
sheet is placed adjacent to the longitudinal slit in the end
wall of the second insulation sheet. The flanges of the I-
beam are sized and shaped to be received into the ad-
jacent longitudinal slits simultaneously. A portion of the
end wall of the first insulation sheet is separated from a
portion of the end wall of the second insulating sheet by
a portion of the transverse member.
[0011] Each of the insulating sheets of the other of the
wall of the wall forming system may be slid between
neighboring support members by placing the insulation
sheet atop the neighboring support members, aligning
the slits of the insulation sheet with the flanges of the
neighboring support members, and lowering the insula-
tion sheet between the neighboring support members
and thereby receiving the flanges inside the slits. Alter-
natively, the first and second walls of the wall forming
system may be constructed simultaneously. The walls of
the wall forming system are connected across the cavity
by the transverse members of the support members.
[0012] The TFSYSTEM® insulated cement form sys-
tem has several drawbacks. First, support members can-
not be used to construct a wall forming system around a
preexisting internal structure such as the two-dimension-
al grid-like structure 10 or the three-dimensional grid-like
structure 20. Second, the end walls of the insulating
sheets must be modified to include longitudinal slits.
Third, special corner insulating sheets must be used to
construct corners in the finished wall. Fourth, the flanges
of the support members are embedded in the insulating
sheets and cannot be used as attachment members.
[0013] Other prior art wall forming systems include
Premere Insulating Concrete Forms (Premere Forms,
Inc., 2309 West 50th Street, Sioux Falls, SD 57105 -
6568). The Premere Insulating Concrete Forms use rec-
tangular insulating sheets that are oriented horizontally.
An I-beam shaped elongated support member is posi-
tioned between neighboring insulating sheets. The sup-
port members of the first wall of the wall forming system
are juxtaposed with the support members of the second
wall of the wall forming system.
[0014] The I-beam shaped member includes an inside
flange, an outside flange, and a transverse member ex-
tending therebetween. The transverse member has two
planar sides, a top side, and a bottom side. One end wall
of a first sheet is received into a first recess formed be-
tween the inside flange, the outside flange, and the first
side of the transverse member. One end wall of a neigh-

boring second sheet is received into a second recess
formed between the inside flange, the outside flange, and
the second side of the transverse member. In this man-
ner, the outside flange is disposed along the outside face
of the wall of the wall forming system and the inside flange
is disposed inside the cavity.
[0015] The inside flange is disposed within the cavity
and includes a rail having a generally arrow-shaped
cross-section. A plurality of elongated ties having a fas-
tener configured to receive, clamp, and hold the generally
arrow-shaped rail are fastened between the rails of the
first and second walls of the wall forming system. The
fasteners may be snapped into place along the rail. The
ties should be snapped onto a pair of rails (and thereby
forming a ladder-shaped support member) before the
support members are incorporated into the first and sec-
ond walls of the wall forming system.
[0016] The Premere Insulating Concrete Forms have
significant drawbacks. First, if the ties are attached to the
support members before installation into the first and sec-
ond walls, the Premere Insulating Concrete Forms can-
not be used to construct a wall forming system around
preexisting internal structures such as the two-dimen-
sional grid-like structure 10 or the three-dimensional grid-
like structure 20. Second, if the ties are to be snapped
to the rails of the support members after installation into
the wall forming system and the first and second walls
of the wall forming system are not sufficiently parallel,
snapping the ties to each of the rails across the cavity
may be difficult, if not impossible. This becomes increas-
ingly more difficult as the first and second walls increase
in size and correspondingly weight. Third, the ties may
slide along the rails. Consequently, the rails cannot be
placed in an upright orientation or gravity will cause the
ties to slide to the bottom of the wall-forming cavity be-
tween the first and second walls. Some types of elongat-
ed wall components, such as wood siding, vinyl siding,
and the like, cannot be mounted to the horizontally ex-
tending outside flanges that form attachment members
along the outside surface of the wall. Consequently, ver-
tically extending strips must be attached to the outside
flanges to provide an anchoring surface to which to mount
such wall components. Attaching the vertically extending
strips increases the expense and time required to con-
struct the wall.
[0017] Another prior art system includes Quad-Lock
Insulated Concrete Forms (Quad-Lock Building Systems
Ltd., 7398 - 132nd Street, Surrey, BC V3W 4M7, Cana-
da). This wall forming system includes a pair of identical
and connected I-beam shaped support members each
having a first flange, a second flange, and a transverse
member extending between the first and second flanges.
The support members are connected together by two
spaced apart connecting members extending between
the transverse members of the support members. Like
the structure of the TFSYSTEM® insulated cement form
system, the flanges of the support members are received
into slits formed in an end wall of the insulating sheets.
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However, each of the connected I-beam support mem-
bers extends only a short distance along the length of
the insulating sheet. The insulating sheets also include
projections formed along the same end walls as the slits.
An elongated plate including apertures sized and spaced
to receive the projections is attached to the end walls of
the insulated sheets. Like the TFSYSTEM® insulated ce-
ment form system, this system has the drawback of re-
quiring insulating sheets with slits formed in two opposing
end walls and has the further drawback of requiring the
formation of projections in those same end walls.
[0018] Therefore, a need exists for improved methods
of constructing insulated walls. A need also exists for a
wall forming system that does not require custom or mod-
ified insulating sheets. Further, a need exists for wall
forming systems that may be constructed around rein-
forcement materials and/or structures. A need also exists
for a wall forming system that allows the ties connecting
the insulating sheets on opposite sides of the cavity to
be readily connected to the insulating sheets.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF 
THE DRAWING(S)

[0019]

Figure 1A is a perspective elevational view of a prior
art two-dimensional grid-like structure constructed
using reinforcement bar.
Figure 1B is a perspective elevational view of a prior
art three-dimensional grid-like structure constructed
using reinforcement bar.
Figure 2 is a perspective view of an insulated wall
constructed in accordance with the present inven-
tion.
Figure 3A is a perspective view of an inside portion
of a support member of the insulated wall of Figure 2.
Figure 3B is a top plan view of the support member
of Figure 3A.
Figure 3C is a perspective view of an outside portion
of the support member of Figure 3A.
Figure 4 is a perspective view of a tie of the insulated
wall of Figure 2.
Figure 5 is a top view of an assembly constructed
by connecting a pair of the support members of Fig-
ure 3A with a plurality of the ties of Figure 4.
Figure 6 is a top plan view of a corner of the insulated
wall of Figure 2.
Figure 7 is a perspective view of an inside portion of
an outside corner support member of the corner of
Figure 6.
Figure 8A is a perspective view of an inside portion
of an inside corner support member of the corner of
Figure 6.
Figure 8B is a top plan view of the inside corner sup-
port member of Figure 8A.
Figure 9 is a cross-sectional view of a wall forming
system used to construct the insulated wall of Figure

2.
Figure 10 is a block diagram illustrating a method of
constructing a linear wall section of the wall forming
system of Figure 9.
Figure 11 is an exploded perspective view of a linear
wall section of the wall forming system of Figure 9
assembled by the method of Figure 10, the ties and
reinforcement materials having been omitted to pro-
vide a better view of aspects of the linear wall section.
Figure 12A is a block diagram illustrating a first por-
tion of a method of constructing a corner of the wall
forming system of Figure 9.
Figure 12B is a block diagram illustrating a second
portion of the method of constructing the corner of
the wall forming system of Figure 9.
Figure 13A is a partial perspective view of an alter-
nate embodiment of an insulated wall constructed in
accordance with the present invention.
Figure 13B is a lateral cross-sectional view of the
insulated wall of Figure 13A.
Figure 13C is a partial longitudinal cross-sectional
view of the insulated wall of Figure 13A.
Figure 13D is an enlarged fragmentary view of a por-
tion of Figure 13C.
Figure 14 is a perspective view of a tie of the insulated
wall of Figure 13A.
Figure 15 is a fragmentary perspective view of an
alternate embodiment of the tie of Figure 14.
Figure 16 is a block diagram illustrating a method of
constructing a wall forming system for constructing
the insulated wall of Figure 13A.

DETAILED DESCRIPTION OF THE INVENTION

[0020] Aspects of the present invention relate to a wall
forming system 1000 for constructing an insulated wall
100. Referring to Figure 2, the insulated wall 100 includes
a wall material 110, such as cement, which transitions
from a liquid state to a solid state by drying, curing, and/or
cooling. The wall material 110 may be poured, sprayed,
or otherwise inserted into a wall forming system 1000
where it solidifies.
[0021] The wall material 110 includes an outward fac-
ing first face 112 and an opposite outward facing second
face 114. The insulated wall 100 may include an insulat-
ing layer along one or both of the first and second faces
112 and 114. In the embodiment depicted in Figure 2,
the insulated wall 100 includes a first insulating layer
120A along the first face 112 and a second insulating
layer 120B along the second face 114. Each of the insu-
lating layers 120A and 120B includes an outwardly facing
outside surface 127A and 127B, respectively.
[0022] Each of the insulating layers 120A and 120B
may include a plurality of insulating sheets 122 disposed
along both the first face 112 and the second face 114 of
the wall material 110. Referring to Figure 11, each of the
insulating sheets 122, indicated by reference numbers
122G, 122H, 122J and 122K, may have a substantially

5 6 



EP 1 988 226 A1

5

5

10

15

20

25

30

35

40

45

50

55

rectangular shape with a height "H1" that is greater than
their width "W1." Each of insulating sheets 122 sheets
has a first end wall 124A extending along the direction
defining the height of the insulating sheet 122 and a sec-
ond end wall 124B opposing the first end wall 124A. Each
of the insulating sheets 122 includes an inwardly facing
inside face 128A and an outwardly facing outside face
128B. The outside face 128B of each of the insulating
sheets 122 forms a portion of the outside surfaces 127A
and 127B of the insulating layers 120A and 120B, re-
spectively.
[0023] In some embodiments, the height "H1" of the
insulating sheets 122 may be substantially equal to the
height of the wall material 110. In various embodiments,
the height "H1" of the insulating sheets 122 is about 250
cm to about 400 cm and the width "W1" of the insulating
sheets 122 is about 20 cm to about 40 cm. In particular
embodiments, the width "W1" of the insulating sheets
122 is about 30 cm. In particular embodiments, the insu-
lating sheets 122 have a thickness "T1" of about 5 cm.
The insulating sheets 122 may be constructed using any
material known in the art including wood, metal, cast
stone, cast styrofoam, Styrofoam, and the like.
[0024] Returning to Figure 2, a plurality of upright elon-
gated support members 300 may be disposed between
neighboring insulating sheets 122 along each of the first
and second faces 112 and 114 of the wall material 110.
As shown in Figure 11, end portions 126A and 126B of
the insulating sheets 122 at the end walls 124A and 124B,
respectively, thereof may be retained by one of the sup-
port members 300 as shown in Figure 2.
[0025] Referring to Figures 3A-3C the structure of the
support member 300 will now be described. Each of the
support members 300 includes an elongated planar outer
member 310, shown as a plate formed by two coplanar
contiguous flange portions 314A and 314B, oriented
along the longitudinal axis of the support member 300.
The outer member 310 may have a width "W2" of about
5 cm to about 10 cm and preferably about 6.7 cm. The
outer member 310 may have a thickness "T2" of about
0.1 cm to about 0.3 cm and preferably about 0.2 cm.
[0026] Each of the support members 300 includes a
pair of spaced apart central walls 320A and 320B. The
walls 320A and 320B bifurcate the outer member 310
into its portions 314A and 314B. The portion 314A is ad-
jacent to the wall 320A and the portion 314B is adjacent
to the wall 320B. Each of the walls 320A and 320B has
a proximal end 322A and 322B and a distal end 324A
and 324B, respectively. The walls 320A and 320B may
be integrally formed with the outer member 310 and con-
nected thereto by their proximal ends 322A and 322B.
The distal ends 324A and 324B of the walls 320A and
320B, respectively, may extend away from the outer
member 310 in a direction substantially orthogonal to the
outer member 310. Each of the walls 320A and 320B
may have a length "L1" of about 4.8 cm to about 5.4 cm
and preferably about 5.2 cm.
[0027] A slot 330 is defined between the walls 320A

and 320B. The slot 330 may have a width "W3" of about
0.2 cm to about 0.4 cm and preferably about 0.3 cm. The
outer member 310 may have a portion 312 located be-
tween the proximal ends of proximal ends 322A and 322B
of the walls 320A and 320B that has an increased thick-
ness "T3." The thickness "T3" may be about 0.3 cm to
about 0.5 cm and preferably about 0.4 cm.
[0028] Each of the support members 300 further in-
cludes an inner member 340A and inner member 340B,
each attached to one of the walls 320A and 320B, re-
spectively, shown as two laterally outward tapered plates
formed by two coplanar spaced apart flanges, oriented
along the longitudinal axis of the support member 300.
The inner members 340A and 340B may be integrally
formed with the walls 320A and 320B at the distal ends
324A and 324B thereof, respectively. The inner members
340A and 340B extend away from each other and the
slot 330. In various embodiments, the inner members
340A and 340B extend away from one another in a di-
rection that is substantially parallel to the outer member
310. In the embodiment depicted in the drawings, each
of the inner members 340A and 340B include a tapered
inside surface 342A and 342B, respectively. The tapered
surfaces 342A and 342B reduce the thickness of the inner
members 340A and 340B, respectively, in a direction ex-
tending away from the distal ends 324A and 324B of the
walls 320A and 320B, respectively. Each of the inner
members 340A and 340B may have a length "L2" of about
2.2 cm to about 2.8 cm and preferably about 2.5 cm.
[0029] An open channel 350A is defined between the
portion 314A of the outer member 310, the wall 320A,
and the inner member 340A. An open channel 350B is
defined between the portion 314B of the outer member
310, the wall 320B, and the inner member 340B. The
channels 350A and 350B are sized and shaped to receive
one of the end portions 126A and 126B of one of the
insulating sheets 122.
[0030] The walls 320A and 320B may include a plural-
ity of corresponding pairs of through-holes 326 that ex-
tend through each of the walls 320A and 320B. The
through-holes 326 may have a substantially circular
cross-sectional shape. The distance "D1" between their
centers along the longitudinal axis of the support member
300 may be about 20 cm to about 40 cm and preferably
about 30 cm.
[0031] Referring to Figure 5, each of the through-holes
326 is sized and shaped to receive a fastener 500. The
fastener 500 may include any fastener 500 known in the
art including plastic screws, metal screws, bolts, pins,
and the like.
[0032] The inner members 340A and 340B of the sup-
port members 310 are positioned adjacent to one of the
first or second faces 112 or 114 of the wall material 110
and the outer member 310 thereof forms an attachment
portion 316 that is positioned adjacent to one of the out-
side surfaces 127A or 127B of the insulating layer 120A
or 120B, respectively, of the insulated wall 100. As best
shown in Figure 5, the end portions 126A and 126B of a
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pair of adjacent ones of the insulating sheets 122 are
received within the channels 350B and 350A, respective-
ly, with the outside face 128B of each toward the support
member 310 and the inside face 128A of each toward
the inner members 340A and 340B. A portion of the sup-
port members 300 along the outside surface 127A has
a correspondingly positioned support member 300 locat-
ed along the outside surface 127B.
[0033] The insulated wall 100 includes a plurality of
walers or ties 400 (see Figure 4) embedded in the wall
material 110. The ties 400 connect a portion of the sup-
port members 300 along the outside surfaces 127A to a
correspondingly positioned support member 300 located
along the outside surface 127B. Approximately 6 to 12,
and preferably about 10 ties 400 connect a single support
member 300 along the first face 112 of the insulated wall
100 to a corresponding support member 300 along the
second face 114 of the insulated wall 100.
[0034] Referring to Figure 4, the structure of the ties
400 will now be described. The ties 400 may have a gen-
erally rectangular shape. The corners of the ties 400 may
be relieved, rounded, or chamfered. Each of the ties 400
has a first end 402 that opposes a second end 404. Each
of the ties 400 may include a first through-hole 410 lo-
cated near the first end 402 and a second through-hole
420 located near the second end 404. Optionally, each
of the ties 400 may include at least one through-hole 415
located between the first through-hole 410 and second
through-hole 420. The through-hole(s) 415 may be used
to secure the tie 400 to one or more of the reinforcement
bars 2 (see Figures 1A and 1B) of the two-dimensional
grid-like structure 10, the three-dimensional grid-like
structure 20, and the like disposed between the first in-
sulating layer 120A and the second insulating layer 120B.
For example, a section of wire (not shown) may be
threaded through the through-hole(s) 415 and wrapped
around one or more reinforcement bars 2. Securing the
reinforcement bars 2 to the ties 400 may help maintain
the reinforcement bars 2 in a desired location between
the first insulating layer 120A and the second insulating
layer 120B while the wall material 110 is introduced there-
in. Each of the first and second through-holes 410 and
420 may be sized and shaped to receive a fastener 500
as shown in Figure 5.
[0035] Referring to Figure 5, the first end 402 of each
of the ties 400 is received into the slot 330 of one of the
support members 300 along the first insulating layer
120A. The first through-hole 410 of each of the ties 400
is aligned with one of the through-holes 326 of the support
member 300 into which the first end 402 of the tie 400 is
received. The fastener 500 is disposed within the first
through-hole 410 of the tie 400 and the through-hole 326
of the support member 300 with which the through-hole
410 is aligned. The second end 404 of each of the ties
400 is received into the slot 330 of one of the support
members 300 along the second insulating layer 120B.
The second through-hole 420 of each of the ties 400 is
aligned with one of the through-holes 326 of the support

member 300 into which its second end 404 of the tie 400
is received. The fastener 500 is disposed within the sec-
ond through-hole 420 of the tie 400 and the through-hole
326 of the support member 300 with which the second
through-hole 420 is aligned.
[0036] Returning to Figure 4, each of the ties 400 may
have a length "L3" of about 24 cm to about 38 cm and
preferably about 26 cm, about 31 cm, or about 36 cm.
Each of the ties 400 may have a height "H2" of about 2.2
cm to about 2.8 cm and preferably about 2.5 cm. Each
of the ties 400 may have a thickness "T4" of about 0.1
cm to about 0.3 cm and preferably about 0.2 cm.
[0037] The ties 400 may be constructed using any ma-
terial known in the art for constructing ties for insulated
or insulating walls including new or recycled PVC, and
the like.

Reinforcement Materials and Structures

[0038] Returning to Figure 2, optionally, the insulated
wall 100 may include reinforcement materials such as
reinforcement bars 2. The reinforcement bars 2 may be
assembled into two-dimensional grid-like structures 10.
In some embodiments, the two-dimensional grid-like
structures 10 are assembled into three-dimensional grid-
like structures 20. While grid-like structures 10 and 20
have been depicted in the drawings, it is apparent to
those of ordinary skill in the art that the reinforcement
materials, including reinforcement bars 2, may be as-
sembled into alternate shapes and such embodiments
are within the scope of the present invention.
[0039] The reinforcement materials such as reinforce-
ment bars 2 may be used to construct structures that
include voids or interstices between the reinforcement
materials. In various embodiments, the reinforcement
materials are used to construct an internal wall structure,
such as the grid-like structures 10 and 20, that include a
plurality of interstices 4 (see Figures 1A-1B and Figure
2) that have a first opening 6 near the first insulating layer
120A, a second opening 8 near the second insulating
layer 120B, and an unobstructed substantially linear path
7 therebetween. One or more ties 400 may be disposed
along each path 7 of the interstices 4, as desired.

Corners

[0040] Optionally, referring to Figures 2 and 6, the in-
sulated wall 100 may include a corner 600. The corner
600 may include an outside corner support member 700
and an inside corner support member 800.
[0041] Referring to Figure 7, the structure of the out-
side corner support member 700 will be described. Like
the support member 300, the outside corner support
member 700 includes an elongated outer member 710,
shown formed by two angularly oriented contiguous
flange portions 714A and 714B, oriented along the lon-
gitudinal axis of the support member 700. The outside
corner support member 700 includes a pair of spaced
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apart central first and second walls 720A and 720B. The
first and second walls 720A and 720B may be integrally
formed with the outer member 710 and connected thereto
by their proximal ends 722A and 722B, with the proximal
end 722A of a first wall 720A connected to the portion
714A and the proximal end 722B of the second wall 720B
connected to the portion 7148. The first and second walls
720A and 720B are substantially parallel to each other
and spaced apart to define a slot 730 therebetween sub-
stantially similar to the slot 330 between the walls 320A
and 320B of the support member 300. However, unlike
the distal ends 324A and 324B of the walls 320A and
320B, distal ends 724A and 724B of the walls 720A and
720B, respectively, do not include a flange in the illus-
trated embodiment of Figure 7. The walls 720A and 720B
may include a plurality of corresponding pairs of through-
holes 726 substantially similar to the through-holes 326
of the support member 300.
[0042] The walls 720A and 720B bifurcate the outer
member 710 into its portions 714A and 714B, which in-
tersect near the center of the slot 730. Each of the por-
tions 714A and 714B may have a length "L4" of about
3.4 cm to about 4.2 cm and preferably about 3.8 cm.
[0043] The portions 714A and 714B may define an in-
side angle "α" therebetween. The outer member 710 may
include a longitudinally extending outer corner portion
760 near or between the walls 720A and 720B.
[0044] An open V-shaped channel 750A is defined be-
tween the portion 714A of the outer member 710 and the
wall 720A. The portion 714A of the outer member 710
may intersect with the wall 720A to form an angle "β1."
In various embodiments, the angle "β1" may be equal to
one-half of the angle "α." An open V-shaped channel
750B is defined between the portion 714B of the outer
member 710 and the wall 720B. The portion 714B of the
outer member 710 may intersect with the wall 720B to
form an angle "β2." In various embodiments, the angle
"β2" may be equal to one-half of the angle "α."
[0045] The outer member 710 may have a portion 712
located at or near the corner portion 760 that has an
increased thickness "T5." The thickness "T5" may be
about 0.3 cm to about 0.5 cm and preferably about 0.4 cm.
[0046] One of the end portions 126A and 126B of one
of the insulating sheets 122 may be sized and shaped to
be received within the V-shaped channels 750A and
750B. For example, referring to Figure 6, the end portion
126B of the insulating sheet 122A is shaped or trimmed
to include an angle "ρ1" approximately equal to the angle
"β2" to fit snuggly into the V-shaped channel 750B. The
end portion 126A of the insulating sheet 122B is similarly
shaped or trimmed to include an angle "ρ2" approximate-
ly equal to the angle "β1 to fit snuggly into the V-shaped
channel 750A.
[0047] The outer member 710 of the outside corner
support member 700 forms an attachment portion 716
that is positioned adjacent to the outside surface 127A
of the insulating layer 120A. As best shown in Figure 6,
the end portions 126A and 126B of a pair of adjacent

ones of the insulating sheets 122B and 122A, respec-
tively, are received within the channels 750A and 750B,
respectively, with the outside face 128B of each toward
the outer member 710 and the inside face 128A facing
inward away from the outer member. Each of the outside
corner support members 700 along the outside surface
127A of the insulating layer 120A may have a corre-
spondingly positioned one of the inside corner support
members 800 located along the outside surface 127B of
the insulating layer 120B.
[0048] Referring to Figures 8A and 8B, the structure
of the inside corner support member 800 will be de-
scribed. Like the outside corner support member 700,
the inside corner support member 800 may include an
outer member 810, shown formed by two angularly ori-
ented contiguous flange portions 814A and 814B, orient-
ed along the longitudinal axis of the inside corner support
member 800. The outer member 810 forms an attach-
ment portion 816 that is positioned adjacent to the outside
surface 127B of the insulating layer 120B. The outer
member 810 may have a corner portion 860 at the inter-
section of the portions 814A and 814B. An outside angle
"θ" may be defined between the portions 814A and 814B.
In various embodiments, the outside angle "θ" may be
about 5° to about 170°. Each of the portions 814A and
814B may have a length "L5" of about 3.4 cm to about
4.2 cm and preferably about 3.8 cm.
[0049] Six walls 820A, 820B, 820C, 820D, 820E, and
820F may be connected to the outer member 810. Each
of the walls 820A, 820B, 820C, 820D, 820E, and 820F
may have substantially the same length as the walls 320A
and 320B (i.e., length "L1").
[0050] The walls 820A and 820B are substantially par-
allel to each other and spaced apart to define a slot 830A
therebetween substantially similar to the slot 330 of the
support member 300. The walls 820A and 820B are con-
nected by their proximal ends 822A and 822B, respec-
tively, to the portion 814A of the outer member 810. In
various embodiments, the proximal end 822B of the wall
820B is immediately adjacent to the corner portion 860.
In particular embodiments, the wall 820B may be contig-
uous with the portion 814B of the outer member 810. The
wall 820A may include a distal end 824A having a flange
840A substantially similar to the inner member 340B of
the distal end 324B of the support member 330. Like the
inner member 340B, the flange 840A may extend away
from the slot 830A in a direction substantially orthogonal
to the wall 820A. The walls 820A and 820B may include
a plurality of corresponding pairs of through-holes 826A
substantially similar to the through-holes 326 of the sup-
port member 300.
[0051] The walls 820C and 820D are substantially par-
allel to each other and spaced apart to define a slot 830B
therebetween substantially similar to the slot 330 of the
support member 300. The walls 820C and 820D are con-
nected by their proximal ends 822C and 822D, respec-
tively, to the portion 814B of the outer member 810. In
various embodiments, the proximal end 822C of the wall
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820C is immediately adjacent to the corner portion 860.
In particular embodiments, the wall 820C may be contig-
uous with the portion 814A of the outer member 810. The
wall 820D may include a distal end 824D having a flange
840B substantially similar to the inner member 340A of
the distal end 324A of the support member 330. Like the
inner member 340A, the flange 840B may extend away
from the slot 830B in a direction substantially orthogonal
to the wall 820D. The walls 820C and 820D may include
a plurality of corresponding pairs of through-holes 826B
substantially similar to the through-holes 326 of the sup-
port member 300.
[0052] The inside corner support member 800 may in-
clude an elongated cross member 870 having a generally
T-shaped cross-sectional shape. The cross member 870
may include a substantially planar first plate 872 having
a first end portion 874A and a second end portion 874B.
The first plate 872 may be connected to the wall 820B
along the first end portion 874A and to the wall 820C
along the second end portion 874B. In embodiments
wherein the locations of attachment between the first end
portion 874A to the wall 820B and the second end portion
874B to the wall 820C are spaced from the corner portion
860, a gap 875 may be defined between the first plate
872 and the wall 820B and between the first plate 872
and the wall 820C. The cross member 870 may include
a second plate 876 connected between the first plate 872
and the corner portion 860 of the outer member 810. In
one embodiment, the second plate 876 includes first and
second end portions 878A and 878B, respectively. The
first end portion 878A of the second plate 876 may be
connected to the first plate 872 and the second end por-
tion 878B to the corner portion 860 of the outer member
810. The first end portion 878A of the second plate 876
may include a portion 879 having a generally triangular
cross-sectional shape located near the intersection of
the first end portion 878A and the first plate 872.
[0053] The walls 820E and 820F are substantially par-
allel to each other and spaced apart to define a slot 830C
therebetween substantially similar to the slot 730 of the
outside corner support member 700. The walls 820E and
820F are connected by their proximal ends 822E and
822F, respectively, to the first plate 872 of the cross mem-
ber 870 at a location approximately midway between the
first and second end portions 874A and 874B. The walls
820E and 820F may extend away from the first plate 872
in a direction substantially orthogonal to the first plate
872. In this manner, the slot 830C may be adjacent to
the location along the first plate 872 approximately mid-
way between its first and second end portions 874A and
874B. In various embodiments, the walls 820E and 820F
may bisect the space between the walls 820B and 820C
into two equally sized spaces. The walls 820E and 820F
may include a plurality of corresponding pairs of through-
holes 826C substantially similar to the through-holes 726
of the outside corner support member 700.
[0054] An open channel 850A substantially similar to
the open channel 350B is defined between the portion

814A of the outer member 810, the wall 820A, and the
flange 840A. An open channel 850B substantially similar
to the open channel 350A is defined between the portion
814B of the outer member 310, the wall 820B, and the
flange 840B. As best shown in Figure 6, the end portions
126B and 126A of a pair of adjacent ones of the insulating
sheets 122D and 122E, respectively, are received within
the channels 850A and 850B, respectively, with the out-
side face 128B of each toward the outer member 810
and the inside face 128A facing inward away from the
outer member and toward the flanges 840A and 840B,
respectively.
[0055] Returning to Figure 6, the corner 600 may in-
clude the outside corner support member 700, the inside
corner support member 800, a first support member
300A, a second support member 300B, and at least two
insulating sheets 122A and 122B. The outside corner
support member 700 is positioned diagonally across the
corner 600 from the inside corner support member 800.
A plurality of ties 400A extend from the slot 830C (see
Figures 8A-8B) of the inside corner support member 800
through the wall material 110 to the slot 730 of the outside
corner support member 700. A plurality of fasteners 500
are used to retain the first end 402A of the ties 400A
within the slot 830C and a plurality of fasteners 500 are
used to retain the second end 404A of the ties 400A within
the slot 730. Each of the fasteners 500 retaining the first
end 402A of the ties 400A within the slot 830C may be
disposed within one of the corresponding pairs of
through-holes 826C and the first through-hole 410 of one
of the ties 400A. Each of the fasteners 500 retaining the
second end 404A of the ties 400A within the slot 730 may
be disposed within one of the corresponding pairs of
through-holes 726 and the second through-hole 420 of
one of the ties 400A.
[0056] The walls 320A and 320B of support member
300A are positioned across from the walls 820A and
820B of the inside corner support member 800, in about
the same plane. A plurality of ties 400B extend from the
slot 830A of the inside corner support member 800
through the wall material 110 to the slot 330 of the outside
corner support member 300A. A plurality of fasteners 500
are used to retain the first end 402B of the ties 400B
within the slot 830A and a plurality of fasteners 500 are
used to retain the second end 404B of the ties 400B within
the slot 330 of support member 300A. Each of the fas-
teners 500 retaining the first end 402B of the ties 400B
within the slot 830A may be disposed within one of the
corresponding pairs of through-holes 826A and the first
through-hole 410 of one of the ties 400B. Each of the
fasteners 500 retaining the second end 404B of the ties
400B within the slot 330 may be disposed within one of
the corresponding pairs of through-holes 326 and the
second through-hole 420 of one of the ties 400B.
[0057] The walls 320A and 320B of support member
300B are positioned across from the walls 820C and
820D of the inside corner support member 800, in about
the same plane. A plurality of ties 400C extend from the
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slot 830B of the inside corner support member 800
through the wall material 110 to the slot 330 of the outside
corner support member 300B. A plurality of fasteners 500
are used to retain the first end 402C of the ties 400C
within the slot 830B and a plurality of fasteners 500 are
used to retain the second end 404C of the ties 400C
within the slot 330 of support member 300B. Each of the
fasteners 500 retaining the first end 402C of the ties 400C
within the slot 830B may be disposed within one of the
corresponding pairs of through-holes 826B and the first
through-hole 410 of one of the ties 400C. Each of the
fasteners 500 retaining the second end 404C of the ties
400C within the slot 330 may be disposed within one of
the corresponding pairs of through-holes 326 and the
second through-hole 420 of one of the ties 400C.
[0058] The end portion 126A of the insulating sheet
122A may be disposed within the channel 350B of the
support member 300A and the end portion 126B of the
insulating sheet 122A may be disposed within the chan-
nel 750B of the outside corner support member 700. The
end portion 126A of the insulating sheet 122B may be
disposed within the channel 350A of the support member
300B and the end portion 126B of the insulating sheet
122B may be disposed within the channel 750A of the
outside corner support member 700.
[0059] The corner 600 may include additional insulat-
ing sheets, such as insulating sheets 122C, 122D, 122E,
and 122F. For example, the portion 126B of the insulating
sheet 122C may be disposed within the channel 350A of
the support member 300A. The portion 126A of the in-
sulating sheet 122F may be disposed within the channel
350B of the support member 300B. The portion 126B of
the insulating sheet 122D may be disposed within the
channel 850A of the inside corner support member 800.
The portion 126A of the insulating sheet 122E may be
disposed within the channel 850B of the inside corner
support member 800.
[0060] The portion 126B of the insulating sheet 122A
may be configured to be received inside the channel
750B and the portion 126A of the insulating sheet 122B
may be configured to be received inside the channel
750A. In various embodiments, the angle "ρ1" (defined
between the outside face 128B and the second end wall
124B of the insulating sheet 122A) may be determined
by the angle "β2" formed between the portion 714B of
the outer member 710 and the wall 720B. In particular
embodiments, the angle "ρ1" may approximate the angle
"β2." In various embodiments, the angle "ρ2" (defined
between the outside face 128B and the first end wall 124A
of the insulating sheet 122B) may be determined by the
angle "β1" formed between the portion 714A of the outer
member 710 and the wall 720A. In particular embodi-
ments, the angle "ρ2" may approximate the angle "β1."
[0061] While corner 600 depicted in the drawings has
a substantially 90° inside angle, those of ordinary skill in
the art recognize that the corner 600 may include corners
having various inside angles including acute and obtuse
angles and the present invention is not limited by the

angle selected. In particular embodiments, the inside an-
gle of the corner 600 is about 5° to about 170°. In various
embodiments, the outside angle of the corner 600 may
be determined by the angle "α" between the portions
714A and 714B of the outside corner support member
700. In various embodiments, the inside angle of the cor-
ner 600 may be determined by the angle "θ" between the
portions 814A and 814B of the inside corner support
member 800. As is apparent to those of ordinary skill,
the angle of the corner 600 may be modified by minor
adjustments to various components of the insulated wall
100 and such embodiments are within the scope of the
invention.
[0062] Each of the attachment portions 316, 716, and
816 of the support members 300, outside corner support
members 700, and inside corner support members 800,
respectively, included in the insulated wall 100 are dis-
posed along one of the outside surfaces 127A and 127B
of the insulating layers 120A and 120B. The attachment
portions 316, 716, and 816 provide a substrate to which
wall components (not shown), such as drywall, paneling,
siding, sheeting, stucco, parging, Drivite, brick, stone ve-
neers, and the like may be attached.
[0063] The support members 300, outside corner sup-
port members 700, and inside corner support members
800 may be constructed using any material known in the
art for constructing support members for insulated or in-
sulating walls including extruded PVC, galvanized metal,
recycled plastic, and the like.

Wall Forming System 1000

[0064] The insulated wall 100 may be constructed us-
ing the wall forming system 1000 shown in Figure 9. As
will become apparent, many of the components of the
wall forming system 1000 are incorporated into and be-
come part of the finished insulated wall 100. Consequent-
ly, many of the drawings used to describe the finished
insulated wall 100 will also be used to describe the wall
forming system 1000.
[0065] Referring to Figures 2 and 9, the wall forming
system 1000 includes a first sidewall 1200 and a second
sidewall 1300. In the finished insulated wall 100, the first
sidewall 1200 may form the first insulating layer 120A
and the second sidewall 1300 may form the second in-
sulating layer 120B. Consequently, the first sidewall 1200
may include all of the components assembled in the man-
ner discussed above with respect to the first insulating
layer 120A. Similarly, the second sidewall 1300 may in-
clude all of the components assembled in the manner
discussed above with respect to the second insulating
layer 120B. Specifically, each of the first and second side-
walls 1200 and 1300 may include a plurality of support
members 300 and a plurality of insulating sheets 122.
Optionally, the first and second sidewalls 1200 and 1300
may include one or more outside corner support mem-
bers 700 and/or one or more inside corner support mem-
bers 800.
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[0066] The first wall 1200 may be substantially parallel
to and spaced from the second wall 1300. Both the first
wall 1200 and the second wall 1300 may rest upon the
footing 30. A wall cavity 1100 is defined between the first
sidewall 1200 and the second sidewall 1300. The footing
30 may provide a bottom for the cavity 1100. To form the
finished insulated wall 100, the wall material 110 is
poured, sprayed, or otherwise inserted into the cavity
1100.
[0067] The first and second sidewalls 1200 and 1300
are connected across the cavity 1100 by the plurality of
ties 400. Each of the support members 300 within a por-
tion of the support members 300 of the first sidewall 1200
have a corresponding support member 300 located di-
rectly across the cavity 1100. As described above, a plu-
rality of ties 400 may extend between the support mem-
bers 300 of the first wall 1200 and the support members
300 of the second wall 1300.
[0068] While the through-holes 410, 420, 326, 726,
826A, 826B, and 826C depicted in the drawings have a
generally circular cross-sectional shape, it is apparent to
those of ordinary skill that the through-holes may have
alternate cross-sectional shapes such as square, oval,
rectangular, triangular, arbitrary, and the like. Those of
ordinary skill will also appreciate that one or both of the
through-holes 410 and 420 may be wider along a direc-
tion defined between the first end 402 and second end
404. In this manner, the fastener 500 may slide within
one or both of the through-holes 410 and 420 to allow
for variances in the distance between the support mem-
bers 300 of the first and second sidewalls 1200 and 1300.
In various embodiments, the through-holes 326, 726,
826A, 826B, and/or 826C may be wider along a direction
substantially orthogonal to the longitudinal axis of the
support member. In this manner, the fastener 500 may
slide within the through-holes 326, 726, 826A, 826B,
and/or 826C to allow for variances in the distance be-
tween the support members 300, outside corner support
members 700, and/or inside corner support members
800 of the first and second sidewalls 1200 and 1300.
[0069] Optionally, reinforcement materials such as re-
inforcement bars 2 may be disposed within the cavity
1100. The reinforcement bars 2 may be assembled into
two-dimensional grid-like structures 10 or three-dimen-
sional grid-like structures 20 including voids or interstices
4 (see Figures 1A-1B and Figure 2) between the rein-
forcement materials. The first opening 6 of the interstices
4 may be near the first sidewall 1200, the second opening
8 may be near the second sidewall 1300, and the unob-
structed substantially linear path 7 therebetween may
extend between the first and second sidewalls 1200 and
1300. One or more of the ties 400 used to connect the
first and second sidewalls 1200 and 1300 may be dis-
posed along selected ones of the paths 7 of the interstices
4.
[0070] Additional external support members 1400
known in the art may be connected between one or both
of the first and second sidewalls 1200 and 1300 and the

ground 2100 or other anchoring structure(s). In various
embodiments, the external support members 1400 may
be attached to the attachment portions 316 of the support
members 300, the attachment portions 716 of the outside
corner support member 700, and/or the attachment por-
tions 816 of the inside corner support member 800. The
external support members 1400 may include one or more
substantially horizontally extending members 1410 (see
also Figure 2) disposed along the footing 30 near the
location where the footing 30 intersects with the first and
second sidewalls 1200 and 1300. The horizontally ex-
tending members 1410 may help prevent the outwardly
directed forces exerted by the wall material 110 on the
first and second sidewalls 1200 and 1300 from outwardly
displacing a lower portion of first and second sidewalls
1200 and 1300. Other external support members 1400,
such as scaffolding, bracing members, and the like, may
be anchored to the horizontally extending members
1410. Each of the horizontally extending members 1410
may include any suitable member known in the art in-
cluding an L-shaped member constructed using plastic
or galvanized metal. The external support members 1400
may be removed after the liquid wall material 110 has
solidified.

Method of Constructing Wall Forming System 1000

[0071] Generally speaking, before the wall forming
system 1000 is constructed, the footing(s) 30 has/have
been constructed. If the insulated wall 100 is to include
reinforcement materials, such as the two-dimensional
grid-like structures 10 or three-dimensional grid-like
structures 20, these structures may be constructed and
placed on the footing 30 before the wall forming system
1000 is constructed. In other words, the wall forming sys-
tem 1000 may be constructed around the two-dimension-
al grid-like structures 10 or three-dimensional grid-like
structures 20.
[0072] Because the insulated wall 100 may include one
or more linear sections 1500 and one or more corners
600, an exemplary method 2000 of assembling the var-
ious components of the wall forming system 1000 to con-
struct the linear wall section 1500 will be treated first fol-
lowed by a description of an exemplary method 2500 of
assembling the various components of the wall forming
system 1000 to construct the corner 600. As is apparent
to those of ordinary skill, the linear wall section 1500 and
corners 600 described herein may be combined in any
manner to form various embodiments of the insulated
wall 100.

Method of Constructing Linear Wall Section 1500

[0073] Referring to Figures 10 and 11, the method
2000 of constructing a linear wall section 1500 starts in
a decision block 2100 wherein the decision is made to
add the linear wall section 1500 to a preexisting section
1600 or construct a new freestanding linear wall section.
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[0074] If the linear wall section 1500 is being added to
a preexisting section 1600 of the wall forming system
1000, the first sidewall 1200 terminates in an end portion
126B of a first insulating sheet 122G and the second
sidewall 1300 terminates in a end portion 126B of a sec-
ond insulating sheet 122H. In a block 2110, the support
member 300C is selected, uprighted, and the channel
350B of the support member 300C is slid (in the direction
indicated by arrow "A") onto the end portion 126B of the
first insulating sheet 122G. In a next block 2120, the sup-
port member 300D is selected, uprighted, positioned di-
rectly across the cavity 1100 from the support member
300C, and the channel 350A of the support member 300D
is slid (in the direction indicated by arrow "A") onto the
end portion 126B of the second insulating sheet 122H.
[0075] On the other hand, if the linear wall section 1500
is not being added to a preexisting section of the wall
forming system 1000, in a block 2130, the support mem-
ber 300C is selected, uprighted, and positioned in a de-
sired location to create the first sidewall 1200. Next, in a
block 2140, the support member 300D is selected, up-
righted, and positioned directly across the cavity 1100
from the support member 300C to create the second side-
wall 1300.
[0076] In a block 2150, a plurality of ties 400 are fas-
tened between the support member 300C and the sup-
port member 300D. Each of the ties 400 are fastened by
their first end 402 to the support member 300C and by
their second end 404 to the support member 300D. The
first end 402 of each of the ties 400 is inserted into the
slot 330 of the support member 300C. The through-hole
410 is aligned with one of the through-holes 326 through
the walls 320A and 320B and the fastener 500 is inserted
into the aligned through-holes 326 and 410. Next, the
second end 404 of each of the ties 400 is inserted into
the slot 330 of the support member 300D. The through-
hole 410 is aligned with one of the through-holes 326
through the walls 320A and 320B and the fastener 500
is inserted into the aligned through-holes 326 and 410.
[0077] In a next block 2160, the end portion 126A of
the insulating sheet 122J is inserted into the channel
350A of the support member 300C. In a next block 2170,
the end portion 126A of the insulating sheet 122K is in-
serted into the channel 350B of the support member
300D. At this point, a linear section of the first and second
sidewalls 1200 and 1300 has been constructed.
[0078] In a decision block 2180, the decision is made
to continue the sidewalls 1200 and 1300 in a linear fash-
ion. If it is decided to continue the sidewalls 1200 and
1300 in a linear fashion, the method 2000 returns to the
block 2100. Otherwise, the method 2000 terminates.
[0079] While method 2000 has been described as con-
structing the linear wall section 1500 of the wall forming
system 1000 along the direction indicated by the arrows
"A", those of ordinary skill appreciate that the linear wall
section 1500 of the wall forming system 1000 may be
constructed along a direction opposite that indicated by
the arrows "A."

Method of Constructing corner 600

[0080] Referring to Figures 6, 12A, and 12B, the meth-
od 2500 of constructing a corner 600 starts in a decision
block 2510 wherein the decision is made to add the cor-
ner 600 to a preexisting section 1600 or construct a new
freestanding corner 600.
[0081] If the corner 600 is being added to a preexisting
section of the wall forming system 1000, in a block 2520,
the method 2500 includes selecting, uprighting, and add-
ing the outside corner support member 700 and inside
corner support member 800 to the end portions 126 of
the insulating sheets 122 terminating the preexisting sec-
tion 1600. However, two alternative configurations are
possible for the insulating sheets 122 terminating the pre-
existing section 1600. One, the first sidewall 1200 termi-
nates in the end portion 126A of the first insulating sheet
122B and the second sidewall 1300 terminates in an end
portion 126A of a second insulating sheet 122E. Two,
the first sidewall 1200 terminates in the end portion 126B
of the first insulating sheet 122A, and the second sidewall
1300 terminates in an end portion 126B of a second in-
sulating sheet 122D. The first alternative is treated first
and a description of the second alternative follows.
[0082] In the block 2520, the outside corner support
member 700 is selected, uprighted, and the channel
750A of the outside corner support member 700 is slid
onto the end portion 126A of the first insulating sheet
122B. The inside corner support member 800 is selected,
uprighted, and positioned diagonally across the cavity
1100 from the outside corner support member 700, and
the channel 850B of the inside corner support member
800 is slid onto the end portion 126A of the second insu-
lating sheet 122E.
[0083] Next In the block 2530, the inside corner sup-
port member 800 is connected to the support member
300B disposed along the end portion 126B of a first in-
sulating sheet 122B. A plurality of ties 400C are fastened
between the inside corner support member 800 and the
support member 300B. Each of the ties 400C are fas-
tened by their first end 402C to the inside corner support
member 800 and by their second end 404C to the support
member 300B. The first end 402C of each of the ties
400C is inserted into the slot 830B of the inside corner
support member 800. The through-hole 410 is aligned
with one of the through-holes 826B through the walls
820C and 820D and the fastener 500 is inserted into the
aligned through-holes 826B and 410. Next, the second
end 404C of each of the ties 400C is inserted into the
slot 330 of the support member 300B. The through-hole
410 is aligned with one of the through-holes 326 through
the walls 320A and 320B and the fastener 500 is inserted
into the aligned through-holes 326 and 410.
[0084] In a block 2540, a plurality of ties 400A are fas-
tened between the outside corner support member 700
and the inside corner support member 800. Each of the
ties 400A are fastened by their first end 402A to the inside
corner support member 800 and by their second end
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404A to the outside corner support member 700. The
first end 402A of each of the ties 400A is inserted into
the slot 830C of the inside corner support member 800.
The through-hole 410 is aligned with one of the through-
holes 826C through the walls 820E and 820F and the
fastener 500 is inserted into the aligned through-holes
826C and 410. Next, the second end 404A of each of the
ties 400A is inserted into the slot 730 of the outside corner
support member 700. The through-hole 410 is aligned
with one of the through-holes 726 through the walls 720A
and 720B and the fastener 500 is inserted into the aligned
through-holes 726 and 410.
[0085] Next, in a block 2550, the portion 1268 of the
insulating sheet 122A is inserted into the channel 750B
of the outside corner support member 700 and the end
portion 126B of the first insulating sheet 122D is inserted
into the channel 850A of the inside corner support mem-
ber 800.
[0086] Next, in a block 2560, the support member 300A
is selected, uprighted, and positioned directly across the
cavity 1100 from the walls 820A and 820B of the inside
corner support member 800, and the channel 350B of
the support member 300A is slid onto the portion 126A
of the insulating sheet 122A.
[0087] Next In the block 2570, the inside corner sup-
port member 800 is connected to the support member
300A disposed along the end portion 126A of a first in-
sulating sheet 122A. A plurality of ties 400B are fastened
between the inside corner support member 800 and the
support member 300A. Each of the ties 400B are fas-
tened by their first end 402B to the inside corner support
member 800 and by their second end 404B to the support
member 300A. The first end 402B of each of the ties
400B is inserted into the slot 830A of the inside corner
support member 800. The through-hole 410 is aligned
with one of the through-holes 826A through the walls
820A and 820B and the fastener 500 is inserted into the
aligned through-holes 826A and 410. Next, the second
end 404B of each of the ties 400B is inserted into the slot
330 of the support member 300A. The through-hole 410
is aligned with one of the through-holes 326 through the
walls 320A and 320B and the fastener 500 is inserted
into the aligned through-holes 326 and 410. In a block
2580, the end portion 126B of the insulating sheet 122C
is inserted into the channel 350A of the support member
300A.
[0088] Turning now to the second alternative, i.e., the
first sidewall 1200 terminates in the portion 126B of the
first insulating sheet 122A, and the second sidewall 1300
terminates in an end portion 126B of a second insulating
sheet 122D.
[0089] In the block 2520, the outside corner support
member 700 is selected, uprighted, and the channel
750B of the outside corner support member 700 is slid
onto the end portion 126B of the first insulating sheet
122A, the inside corner support member 800 is selected,
uprighted, and positioned diagonally across the cavity
1100 from the outside corner support member 700, and

the channel 850A of the inside corner support member
800 is slid onto the end portion 126B of the second insu-
lating sheet 122D.
[0090] In the block 2530, the inside corner support
member 800 is connected to the support member 300A
disposed along the end portion 126A of a first insulating
sheet 122A. A plurality of ties 400B are fastened between
the inside corner support member 800 and the support
member 300A. Each of the ties 400B are fastened by
their first end 402B to the inside corner support member
800 and by their second end 404B to the support member
300A. The first end 402B of each of the ties 400B is in-
serted into the slot 830A of the inside corner support
member 800. The through-hole 410 is aligned with one
of the through-holes 826A through the walls 820A and
820B and the fastener 500 is inserted into the aligned
through-holes 826A and 410. Next, the second end 404B
of each of the ties 400B is inserted into the slot 330 of
the support member 300A. The through-hole 410 is
aligned with one of the through-holes 326 through the
walls 320A and 320B and the fastener 500 is inserted
into the aligned through-holes 326 and 410.
[0091] In the block 2540, a plurality of ties 400A are
fastened between the outside corner support member
700 and the inside corner support member 800. Each of
the ties 400A are fastened by their first end 402A to the
inside corner support member 800 and by their second
end 404A to the outside corner support member 700.
The first end 402A of each of the ties 400A is inserted
into the slot 830C of the inside corner support member
800. The through-hole 410 is aligned with one of the
through-holes 826C through the walls 820E and 820F
and the fastener 500 is inserted into the aligned through-
holes 826C and 410. Next, the second end 404A of each
of the ties 400A is inserted into the slot 730 of the outside
corner support member 700. The through-hole 410 is
aligned with one of the through-holes 726 through the
walls 720A and 720B and the fastener 500 is inserted
into the aligned through-holes 726 and 410.
[0092] Next, in the block 2550, the end portion 126A
of the first insulating sheet 122B is inserted into the chan-
nel 750A of the outside corner support member 700 and
the end portion 126A of the first insulating sheet 122E is
inserted into the channel 850B of the inside corner sup-
port member 800.
[0093] Next, in the block 2560, the support member
300B is selected, uprighted, and positioned directly
across the cavity 1100 from the walls 820C and 820D of
the inside corner support member 800, and the channel
350A of the support member 300B is slid onto the end
portion 126B of the insulating sheet 122B. Next in the
block 2570, the inside corner support member 800 is con-
nected to the support member 300B disposed along the
end portion 126B of the insulating sheet 122B. A plurality
of ties 400C are fastened between the inside corner sup-
port member 800 and the support member 300B. Each
of the ties 400C are fastened by their first end 402C to
the inside corner support member 800 and by their sec-
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ond end 404C to the support member 300B. The first end
402C of each of the ties 400C is inserted into the slot
830B of the inside corner support member 800. The
through-hole 410 is aligned with one of the through-holes
826B through the walls 820C and 820D and the fastener
500 is inserted into the aligned through-holes 826B and
410. Next, the second end 404C of each of the ties 400C
is inserted into the slot 330 of the support member 300B.
The through-hole 410 is aligned with one of the through-
holes 326 through the walls 320A and 320B and the fas-
tener 500 is inserted into the aligned through-holes 326
and 410. In the block 2580, the end portion 126A of the
insulating sheet 122F is inserted into the channel 350B
of the support member 300B.
[0094] On the other hand, if the corner 600 is not being
added to a preexisting section of the wall forming system
1000, in a block 2600, the outside corner support member
700 is selected, uprighted, and positioned in a desired
location and the inside corner support member 800 is
selected, uprighted, and positioned diagonally across the
cavity 1100 from the outside corner support member 700.
[0095] In a block 2610, a plurality of ties 400A are fas-
tened between the outside corner support member 700
and the inside corner support member 800. Each of the
ties 400A are fastened by their first end 402A to the inside
corner support member 800 and by their second end
404A to the outside corner support member 700. The
first end 402A of each of the ties 400A is inserted into
the slot 830C of the inside corner support member 800.
The through-hole 410 is aligned with one of the through-
holes 826C through the walls 820E and 820F and the
fastener 500 is inserted into the aligned through-holes
826C and 410. Next, the second end 404A of each of the
ties 400A is inserted into the slot 730 of the outside corner
support member 700. The through-hole 410 is aligned
with one of the through-holes 726 through the walls 720A
and 720B and the fastener 500 is inserted into the aligned
through-holes 726 and 410.
[0096] Next, in a block 2620, the end portion 126B of
the first insulating sheet 122A is inserted into the channel
750B of the outside corner support member 700 and the
end portion 126B of the first insulating sheet 122D is in-
serted into the channel 850A of the inside corner support
member 800.
[0097] Next in a block 2630, the support member 300A
is selected, uprighted, and positioned directly across the
cavity 1100 from the walls 820A and 820B of the inside
corner support member 800, and the channel 350B of
the support member 300A is slid onto the end portion
126A of the insulating sheet 122A.
[0098] Next in a block 2640, the inside corner support
member 800 is connected to the support member 300A
disposed along the end portion 126A of a first insulating
sheet 122A. A plurality of ties 400B are fastened between
the inside corner support member 800 and the support
member 300A. Each of the ties 400B are fastened by
their first end 402B to the inside corner support member
800 and by their second end 404B to the support member

300A. The first end 402B of each of the ties 400B is in-
serted into the slot 830A of the inside corner support
member 800. The through-hole 410 is aligned with one
of the through-holes 826A through the walls 820A and
820B and the fastener 500 is inserted into the aligned
through-holes 826A and 410. Next, the second end 404B
of each of the ties 400B is inserted into the slot 330 of
the support member 300A. The through-hole 410 is
aligned with one of the through-holes 326 through the
walls 320A and 320B and the fastener 500 is inserted
into the aligned through-holes 326 and 410.
[0099] Next in a block 2650, the end portion 126A of
the first insulating sheet 122B is inserted into the channel
750A of the outside corner support member 700 and the
end portion 126A of the first insulating sheet 122E is in-
serted into the channel 850B of the inside corner support
member 800.
[0100] Next, in a block 2660, the support member 300B
is selected, uprighted, and positioned directly across the
cavity 1100 from the walls 820C and 820D of the inside
corner support member 800, and the channel 350A of
the support member 300B is slid onto the end portion
126B of the insulating sheet 122B.
[0101] Next in a block 2670, the inside corner support
member 800 is connected to the support member 300B
disposed along the end portion 126B of the insulating
sheet 1228. A plurality of ties 400C are fastened between
the inside corner support member 800 and the support
member 300B. Each of the ties 400C are fastened by
their first end 402C to the inside corner support member
800 and by their second end 404 to the support member
300B. The first end 402C of each of the ties 400C is
inserted into the slot 830B of the inside corner support
member 800. The through-hole 410 is aligned with one
of the through-holes 826B through the walls 820C and
820D and the fastener 500 is inserted into the aligned
through-holes 826B and 410. Next, the second end 404C
of each of the ties 400C is inserted into the slot 330 of
the support member 300B. The through-hole 410 is
aligned with one of the through-holes 326 through the
walls 320A and 320B and the fastener 500 is inserted
into the aligned through-holes 326 and 410.
[0102] In a block 2680, the end portion 126A of the
insulating sheet 122E is inserted into the channel 850B
of the inside corner support member 800 and the end
portion 126B of the insulating sheet 122D is inserted into
the channel 850A of the inside corner support member
800. In the block 2680, the portion 126B of the insulating
sheet 122C is inserted into the channel 350A of the sup-
port member 300A and the portion 126A of the insulating
sheet 122F is inserted into the channel 350B of the sup-
port member 300B.

Alternate Embodiment of the Insulated Wall

[0103] Referring to Figures 13A-13D, an alternate em-
bodiment of an insulated wall 3000 constructed in ac-
cordance with the present invention will now be de-
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scribed. Like the insulated wall 100, the insulated wall
3000 includes the wall material 110 sandwiched between
the first insulating layer 120A and the second insulating
layer 120B. In Figure 13A, the wall material 110 has been
omitted to help provide a better understanding of aspects
of the insulated wall 3000. The first insulating layer 120A
and second insulating layer 120B each comprise a plu-
rality of insulating sheets 122 with upright support mem-
bers located between neighboring sheets. Optionally and
like the insulated wall 100, the insulated wall 100 may
include reinforcement materials, such as the two-dimen-
sional grid-like structure 10 and the three-dimensional
grid-like structure 20.
[0104] The insulated wall 3000 differs from the insu-
lated wall 100 with respect to its ties and upright support
members. Instead of including ties 400 and support mem-
bers 300, the insulated wall 3000 includes ties 4000 (best
viewed in Figure 14) and L-shaped upright support mem-
bers 5000. Like the ties 400, the ties 4000 connect the
first and second insulating layers 120A and 120B. If the
insulated wall 3000 includes reinforcement materials, the
ties 4000 may be disposed within the interstices 4 of the
reinforcement materials, such as the two-dimensional
grid-like structure 10 and the three-dimensional grid-like
structure 20.
[0105] Referring to Figure 14, the structure of the ties
4000 will now be described. The tie 4000 includes a lon-
gitudinal transverse member 4100 having a first end
4110A opposing a second end 4110B. The longitudinal
transverse member 4100 may have a first face 4120A
opposing a second face 4120B and both faces 4120A
and 4120B may extend between the first end 4110A and
second end 4110B.
[0106] The longitudinal transverse member 4100 may
be generally rectangular in shape having a length "L6"
along its longitudinal axis of about 10 inches to about 18
inches and preferably about 14 inches, a width "W4" of
about 1 inch to about 3 inches and preferably about 2
inches, and a thickness "T6" of about 0.1 inches to about
0.15 inches and preferably about 0.125 inches.
[0107] The tie 4000 may include a first plate 4200A
connected to the first end 4110A. The first plate 4200A
may be generally orthogonal to the longitudinal axis of
the transverse member 4100. The tie 4000 may include
a second plate 4200B connected to the second end
4110B. The second plate 4200B may be generally or-
thogonal to the longitudinal axis of the transverse mem-
ber 4100. The plates 4200A and 4200B may be substan-
tially identical to each other and may be generally rec-
tangular in shape having a length "L7" of about 1 inch to
about 3 inches and preferably about 2 inches, a width
"W5" of about 1 inch to about 3 inches and preferably
about 2 inches, and a thickness of about 0.1 inches to
about 0.15 inches and preferably about 0.125 inches.
The plates 4200A and 4200B may each include an at-
tachment portion 4316 offering substantially similar at-
tachment functionality as the attachment portion 316.
[0108] The tie 4000 may include a pair of flanges

4300A and 4300B connected to the first side 4120A and
the second side 4120B, respectively, of the transverse
member 4100 at locations spaced from the first plate
4200A connected to the first end 4110A of the tie 4000.
Each of the flanges 4300A and 4300B may be juxtaposed
with one another along the opposite sides 4120A and
4120B of the transverse member 4100. The flange 4300A
may extend away from the first side 4120A of the trans-
verse member 4100 and the flange 4300B may extend
away from the second side 4120B of the transverse mem-
ber 4100. One or both of the flanges 4300A and 4300B
may extend away from the transverse member 4100 in
a direction that is substantially perpendicular to the lon-
gitudinal axis of the transverse member 4100.
[0109] The tie 4000 may include a first pair of through-
holes 4410A and 4410B extending between the first side
4120A and the second side 4120B of the transverse
member 4100. The first pair of through-holes 4410A and
4410B may be located between the first plate 4200A and
the pair of flanges 4300A and 4300B. Each of the
through-holes 4410A and 4410B may be substantially
similar to the through-hole 410 (see Figure 4) of the tie
400. Each of the through-holes 4410A and 4410B may
be sized and shaped to receive a fastener 6000 as shown
in Figure 13C.
[0110] The tie 4000 may include a pair of flanges
4300C and 4300D connected to the first side 4120A and
second side 4120B, respectively, of the transverse mem-
ber 4100 at locations spaced from the second plate
4200B. Each of the flanges 4300C and 4300D may be
juxtaposed with one another along the opposite sides
4120A and 4120B of the transverse member 4100. The
flange 4300C may extend away from the first side 4120A
of the transverse member 4100 and the flange 4300D
may extend away from the second side 4120B of the
transverse member 4100. One or both of the flanges
4300C and 4300D may extend away from the transverse
member 4100 in a direction that is substantially perpen-
dicular to the longitudinal axis of the transverse member
4100.
[0111] The tie 4000 may include a second pair of
through-holes 4420A and 4420B extending between the
first side 4120A and the second side 4120B of the trans-
verse member 4100. The second pair of through-holes
4420A and 4420B may be located between the second
plate 4200B and the pair of flanges 4300C and 4300D.
Each of the through-holes 4420A and 4420B may be sub-
stantially similar to the through-holes 420 (see Figure 4)
of the tie 400. Each of the through-holes 4420A and
4420B may be sized and shaped to receive the fastener
6000 as shown in Figure 13C.
[0112] Optionally, the tie 4000 may include one or
more through-holes 4415 located between the pair of
flanges 4300A and 4300B and the pair of flanges 4300C
and 4300D. The through-hole(s) 4415 may be used to
secure the tie 4000 to one or more of the reinforcement
bars 2 (see Figures 1A and 1B) of the two-dimensional
grid-like structure 10, the three-dimensional grid-like
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structure 20, and the like disposed between the first in-
sulating layer 120A and the second insulating layer 120B
in the same manner the through-hole(s) 415 are used to
secure the tie 400 to the reinforcement bars 2.
[0113] Each of the flanges 4300A, 4300B, 4300C, and
4300D may have a length "L8" of about one inch to about
2 inches and preferably about 1.5 inches. The flanges
4300A and 4300B may be spaced from the first plate
4200A about 1.5 inches to about 2.5 inches and prefer-
ably about 2 inches. The flanges 4300C and 4300C may
be spaced from the second plate 4200B about 1.5 inches
to about 2.5 inches and preferably about 2 inches. The
width of the end portion 126 along one of the end walls
124A and 124B of the insulating sheets 122 may deter-
mine the spacing between the flanges 4300A and 4300B
and the first plate 4200A and the spacing between the
flanges 4300C and 4300D and the second plate 4200B.
[0114] In various embodiments, the flanges 4300A,
4300B, 4300C, and 4300D may be wedge-shaped or ta-
pered along their length. In the embodiment depicted in
Figure 14, the flanges 4300A, 4300B, 4300C, and 4300D
are thickest near the transverse member 4100 and nar-
row in a linear fashion as they extend away from the
transverse member 4100. Each of the flanges 4300A and
4300B may include a first face 4310 that faces the first
plate 4200A and a second face 4320 that faces away
from the first plate 4200A. The first face 4310 may be
angled with respect to both the longitudinal axis of the
transverse member 4100 and the first plate 4200A. The
second face 4320 may be substantially parallel to the
first plate 4200A and substantially perpendicular to the
longitudinal axis of the transverse member 4100. Each
of the flanges 4300C and 4300D may include a first face
4310 that faces the second plate 4200B and a second
face 4320 that faces away from the second plate 4200B.
The first face 4310 may be angled with respect to both
the longitudinal axis of the transverse member 4100 and
the second plate 4200B. The second face 4320 may be
substantially parallel to the second plate 4200B and sub-
stantially perpendicular to the longitudinal axis of the
transverse member 4100.
[0115] A first gap 4400A may be formed between the
first plate 4200A, the first face 4310 of the flanges 4300A,
and the first face 4120A. A second gap 4400B may be
formed between the first plate 4200A, the first face 4310
of the flanges 4300B, and the second face 4120B. A third
gap 4400C may be formed between the second plate
4200B, the first face 4310 of the flanges 4300C, and the
first face 4120A. A fourth gap 4400D may be formed be-
tween the second plate 4200B, the first face 4310 of the
flanges 4300D, and the second face 4120B. The gaps
4400A, 4400B, 4400C, and 4400D are sized and shaped
to receive a portion of the portion 126 along one of the
end walls 124A or 124B of the insulating sheets 122.
[0116] Within the finished insulated wall 3000, a plu-
rality of ties 4000 are arranged vertically between a neigh-
boring pair of insulating sheets 122 of the first insulating
layer 120A and a corresponding neighboring pair of in-

sulating sheets 122 of the second insulating layer 120B.
A portion of the end portion 126A or 126B along one of
the end walls 124A or 124B of each of the insulating
sheets 122 is received into one of the gaps 4400A,
4400B, 4400C, and 4400D.
[0117] As is apparent to those of ordinary skill in the
art, the flange 4300A and the flange 4300C may be mirror
images of one another and the flange 4300B and the
flange 4300D may be mirror images of one another. Fur-
ther, in various embodiments, the tie 4000 may be sym-
metric about a plane perpendicular to its longitudinal axis
that passes through the midpoint between the first end
4110A and second end 4110B along the longitudinal axis.
[0118] In an alternate embodiment depicted in Figure
15, the structure of the tie 4000’ may be substantially
identical to the structure of the tie 4000 (as indicated by
the use of identical reference numerals to identify iden-
tical structures) except with respect to the flanges 4300A’
and 4300B’. The flanges 4300A’ and 4300B’ may be lo-
cated along the transverse member 4100 in the same
location and have the same orientation as the flanges
4300A and 4300B of the tie 4000. Further, the second
face 4320’ of the flanges 4300A’ and 4300B’ is substan-
tially identical to the second face 4320 of the flanges
4300A and 4300B, respectively. However, the flanges
4300A’ and 4300B’ are not wedge-shaped or tapered.
The first face 4310’ of the flanges 4300A’ and 4300B’ is
substantially parallel to the first plate 4200A and substan-
tially perpendicular to the longitudinal axis of the trans-
verse member 4100. In other words, the first face 4310’
of the flanges 4300A’ and 4300B’ is substantially identical
and substantially parallel to the second face 4320’ of the
flanges 4300A’ and 4300B’, respectively.
[0119] Referring to Figures 13A-13D, the upright sup-
port members 5000 may include an angled or bent outer
member 5100 having a bent portion 5200 flanked on one
side by a portion 5300A and flanked on the other side by
a portion 5300B. In particular embodiments, the upright
support member 5000 includes a sheet of galvanized
steel bent at approximately a 90° angle along its longitu-
dinal axis near its midline. The portion 5300A may extend
about 1.5 inches to about 3.5 inches away from the bent
portion 5200. Likewise, the portion 5300B may extend
about 1.5 inches to about 3.5 inches away from the bent
portion 5200. As is appreciated by those of ordinary skill
in the art, suitable L-shaped members are commercially
available and readily obtainable.
[0120] A first support member 5000A is received inside
the gap 4400A of the tie 4000, a second support member
5000B is received inside the gap 4400B of the tie 4000,
a third support member 5000C is received inside the gap
4400C of the tie 4000, and a fourth support member
5000D is received inside the gap 4400D of the tie 4000.
Because the first and second ends 4110A and 4110B
are mirror images of one another, only the structure of
the first end 4110A will be described in detail. The first
upright support member 5000A is received within the gap
4400A between the first plate 4200A and the transverse
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member 4100 of the tie 4000 near the intersection of the
first plate 4200A and the first face 4320A of the transverse
member 4100. A portion of the portion 5300A may be
adjacent to the first plate 4200A and the portion 5300B
may be adjacent to the first face 4320A of the transverse
member 4100. The second upright support member
5000B is received within the gap 4400B between the first
plate 4200A and the transverse member 4100 of the tie
4000 near the intersection of the first plate 4200A and
the second face 4320B of the transverse member 4100.
A portion of the portion 5300A may be adjacent to the
first plate 4200A and the portion 5300B may be adjacent
to the second face 4320B of the transverse member
4100.
[0121] A first fastener 6000A extending between the
portion 5300B of the first upright support member 5000A
and through the through-hole 4410B (see Figure 14) in
the transverse member 4100 of the tie 4000 may connect
the first upright support member 5000A to the tie 4000.
A second fastener 6000B extending between the portion
5300B of the second upright support member 5000B and
through the through-hole 4410A (see Figure 14) in the
transverse member 4100 of the tie 4000 may connect
the second upright support member 5000B to the tie
4000. The first and second upright support members
5000A and 5000B may include through-holes (not
shown) substantially similar to the through-holes 326
(see Figure 3A) of the support member 300 and config-
ured to receive the fastener 6000. In various embodi-
ments, the through-holes of the first upright support mem-
ber 5000A may be aligned with the through-holes 4410B
of each of the ties 4000 and the through-holes of the
second upright support member 5000B may be aligned
with the through-holes 4410A of each of the ties 4000.
Then, the fasteners 6000A may be inserted through the
through-holes of the first upright support member 5000A
aligned with the through-holes 4410B of each of the ties
4000 to secure the first upright support member 5000A
to each of the ties 4000. Additionally, the fasteners 6000B
may be inserted through the through-holes of the second
upright support member 5000B aligned with the through-
holes 4410A of each of the ties 4000 to secure the second
upright support member 5000B to each of the ties 4000.
The through-holes may be formed, pre-drilled, bored, and
the like into the first and second upright support members
5000A and 5000B using any method known in the art.
[0122] In alternate embodiments, the fastener 6000 in-
cludes a screw capable of boring holes into the first and
second upright support members 5000A and 5000B. In
such embodiment, the fastener 6000 bores through the
first and second upright support members 5000A and
5000B. In various embodiments, the fastener 6000 may
be substantially similar to the fastener 500.

Alternate Embodiment of the Wall Forming System

[0123] The insulated wall 3000 may be constructed us-
ing the wall forming system 7000. As will become appar-

ent, many of the components of the wall forming system
7000 are incorporated into and become part of the fin-
ished insulated wall 3000. Consequently, many of the
drawings used to describe the finished insulated wall
3000 will also be used to describe the wall forming system
7000.
[0124] The wall forming system 7000 includes a first
sidewall 7200 and a second sidewall 7300. In the finished
insulated wall 3000, the first sidewall 7200 may form the
first insulating layer 120A and the second sidewall 7300
may form the second insulating layer 120B. Consequent-
ly, the first sidewall 7200 may include all of the compo-
nents assembled in the manner discussed above with
respect to the first insulating layer 120A. Similarly, the
second sidewall 7300 may include all of the components
assembled in the manner discussed above with respect
to the second insulating layer 120B. Specifically, each of
the first and second sidewalls 7200 and 7300 may include
a plurality of support members 5000 and a plurality of
insulating sheets 122.
[0125] A portion of the first wall 7200 may be substan-
tially parallel to and spaced from the second wall 7300.
Both the first wall 7200 and the second wall 7300 may
rest upon the footing 30. A wall cavity 7100 is defined
between the first sidewall 7200 and the second sidewall
7300. The footing 30 may provide a bottom for the cavity
7100. To form the finished insulated wall 3000, the wall
material 110 is poured, sprayed, or otherwise inserted
into the cavity 7100.
[0126] The first and second sidewalls 7200 and 7300
are connected across the cavity 7100 by the plurality of
ties 4000. Each of the support members 5000 within a
portion of the support members 5000 of the first sidewall
7200 have a corresponding support member 5000 locat-
ed directly across the cavity 7100. As described above,
the plurality of ties 4000 may extend between the support
members 5000 of the first wall 7200 and the support
members 5000 of the second wall 7300.
[0127] Optionally, reinforcement materials such as re-
inforcement bars 2 may be disposed within the cavity
7100. The reinforcement bars 2 may be assembled into
two-dimensional grid-like structures 10 or three-dimen-
sional grid-like structures 20 including voids or interstices
4 (see Figures 1A-1B and Figure 2) between the rein-
forcement materials. The first opening 6 of the interstices
4 may be near the first sidewall 7200, the second opening
8 may be near the second sidewall 7300, and the unob-
structed substantially linear path 7 therebetween may
extend between the first and second sidewalls 7200 and
7300. One or more of the ties 4000 used to connect the
first and second sidewalls 7200 and 7300 may be dis-
posed along each path 7 of the interstices 4.
[0128] Additional external support members (not
shown) substantially similar to the external support mem-
bers 1400 may be connected between the outside sur-
faces 127A and 127B of one or both of the insulation
layers 120A and 120B and the ground 2100 or other an-
choring structure(s). In various embodiments, the exter-
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nal support members 1400 may be attached to the at-
tachment portions 4316 of the first and second plates
4200A and 4200B of the ties 4000. The external support
members 1400 may be removed after the liquid wall ma-
terial 110 has solidified.

Method of Constructing Alternate Embodiment Wall 
Forming System

[0129] Generally speaking, before the wall forming
system 7000 is constructed, the footing(s) 30 has/have
been constructed. If the insulated wall 3000 is to include
reinforcement materials, such as the two-dimensional
grid-like structures 10 or three-dimensional grid-like
structures 20, these structures may be constructed and
placed on the footing 30 before the wall forming system
7000 is constructed. In other words, the wall forming sys-
tem 7000 may be constructed around the two-dimension-
al grid-like structures 10 or three-dimensional grid-like
structures 20.
[0130] Referring to Figures 16, 13A, and 13C, the
method 8000 of constructing a section 7500 starts in a
block 8100 with the selection, uprighting, and positioning
of a first insulating sheet 122M. In a block 8110, the sup-
port member 5000A is positioned against the end portion
126B of the first insulating sheet 122M with the first por-
tion 5300A adjacent to a portion of the outside face 128B
of the first insulating sheet 122M and the second portion
5300B adjacent to the end wall 124B. In a block 8120, a
second insulating sheet 122N is selected, uprighted, and
positioned across the cavity 7100 from the first insulating
sheet 122M. In a block 8130, the support member 5000C
is positioned against the portion 126B of the first insulat-
ing sheet 122N with the first portion 5300A adjacent to a
portion of the outside face 128B of the first insulating
sheet 122N and the second portion 5300B adjacent to
the end wall 124B.
[0131] Next, in a block 8140, a plurality of ties are at-
tached one at a time to the upright support members
5000A and 5000C. In particular embodiments, a portion
of the transverse member 4100 within the gap 4400B of
each of the ties 4000 is fastened with the fastener 6000
to a portion of the first upright support members 5000A
and a portion of the transverse member 4100 within the
gap 4400D of each of the ties 4000 is fastened with the
fastener 6000 to a portion of the second upright support
member 5000C. In various embodiments, between about
6 ties 4000 and about 12 ties 4000, and preferably about
10 ties 4000 are attached to the upright support members
5000A and 5000C. The ties 4000 may be spaced apart
from one another about 8 inches to about 12 inches and
preferable about 10 inches.
[0132] Next, in a block 8150, the upright support mem-
ber 5000B is selected, uprighted, and positioned within
the gap 4400A of the ties 4000 attached to upright support
members 5000A and 5000C. The first portion 5300A may
be adjacent to the first plate 4200A and the second por-
tion 5300B may be adjacent to the transverse member

4100. The upright support member 5000B is fastened
using the fastener 6000 to the transverse member 4100
of each of the ties 4000 attached to upright support mem-
bers 5000A and 5000C.
[0133] Next, in a block 8160, the upright support mem-
ber 5000D is selected, uprighted, and positioned within
the gap 4400C of the ties 4000 attached to upright sup-
port members 5000A and 5000C. The first portion 5300A
may be adjacent to the second plate 4200B and the sec-
ond portion 5300B may be adjacent to the transverse
member 4100. The upright support member 5000D is
fastened using the fastener 6000 to the transverse mem-
ber 4100 of each of the ties 4000 attached to upright
support members 5000A and 5000C.
[0134] In a decision block 8170, the decision is made
whether to continue the sidewalls 7200 and 7300. If it is
decided to continue the sidewalls 7200 and 7300, the
method 8000 returns to the block 8100. Otherwise, the
method 8000 terminates.
[0135] The foregoing described embodiments depict
different components contained within, or connected
with, different other components. It is to be understood
that such depicted architectures are merely exemplary,
and that in fact many other architectures can be imple-
mented which achieve the same functionality. In a con-
ceptual sense, any arrangement of components to
achieve the same functionality is effectively "associated"
such that the desired functionality is achieved. Hence,
any two components herein combined to achieve a par-
ticular functionality can be seen as "associated with" each
other such that the desired functionality is achieved, ir-
respective of architectures or intermedial components.
Likewise, any two components so associated can also
be viewed as being "operably connected", or "operably
coupled", to each other to achieve the desired function-
ality.
[0136] While particular embodiments of the present in-
vention have been shown and described, it will be obvi-
ous to those skilled in the art that, based upon the teach-
ings herein, changes and modifications may be made
without departing from this invention and its broader as-
pects and, therefore, the appended claims are to encom-
pass within their scope all such changes and modifica-
tions as are within the true spirit and scope of this inven-
tion. Furthermore, it is to be understood that the invention
is solely defined by the appended claims. It will be un-
derstood by those within the art that, in general, terms
used herein, and especially in the appended claims (e.g.,
bodies of the appended claims) are generally intended
as "open" terms (e.g., the term "including" should be in-
terpreted as "including but not limited to," the term "hav-
ing" should be interpreted as "having at least," the term
"includes" should be interpreted as "includes but is not
limited to," etc.). It will be further understood by those
within the art that if a specific number of an introduced
claim recitation is intended, such an intent will be explicitly
recited in the claim, and in the absence of such recitation
no such intent is present. For example, as an aid to un-
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derstanding, the following appended claims may contain
usage of the introductory phrases "at least one" and "one
or more" to introduce claim recitations. However, the use
of such phrases should not be construed to imply that
the introduction of a claim recitation by the indefinite ar-
ticles "a" or "an" limits any particular claim containing
such introduced claim recitation to inventions containing
only one such recitation, even when the same claim in-
cludes the introductory phrases "one or more" or "at least
one" and indefinite articles such as "a" or "an" (e.g., "α"
and/or "an" should typically be interpreted to mean "at
least one" or "one or more"); the same holds true for the
use of definite articles used to introduce claim recitations.
In addition, even if a specific number of an introduced
claim recitation is explicitly recited, those skilled in the
art will recognize that such recitation should typically be
interpreted to mean at least the recited number (e.g., the
bare recitation of "two recitations," without other modifi-
ers, typically means at least two recitations, or two or
more recitations).
[0137] Accordingly, the invention is not limited except
as by the appended claims.

Claims

1. An upright support member for an insulating sheet
for use in the construction of a wall-forming system
having an internal cavity with a side, wherein the
upright support member is disposed along the side
of the internal cavity and coupled to a tie disposed
inside the internal cavity, the tie has a first end portion
positioned adjacent to the side of the internal cavity,
and the first end of the tie has a through-hole extend-
ing laterally through the first end portion, the upright
support member comprising:

an upright outer member;
a pair of spaced apart walls adjacent to and ex-
tending away from the upright outer member and
into the internal cavity of the wall-forming sys-
tem;
a slot defined between the pair of spaced apart
walls, the slot being configured to receive the
first end portion of the tie, the through-hole of
the first end portion of the tie extending laterally
between the walls defining the slot;
a pair of channels flanking the pair of spaced
apart walls, each of the channels being config-
ured to receive a portion of an end wall of an
insulating sheet; and
a through-hole extending laterally through each
of the walls of the pair of spaced apart walls, the
through-hole of one of the walls being juxta-
posed and aligned across the slot with the
through-hole of the other wall,
wherein the first end portion of the tie is posi-
tionable within the slot to align the through-hole

of the first end portion extending laterally be-
tween the pair of spaced apart walls with the
aligned through-holes of the pair of spaced apart
walls.

2. The upright support member of claim 1, wherein the
first end portion of the tie is received within the slot
and the through-hole of the first end portion is aligned
with the aligned through-holes of the pair of spaced
apart walls, the upright support member further com-
prising an unobstructed path between the channels
flanking the pair of spaced apart walls, the unob-
structed path comprising the aligned through-holes
of the pair of spaced apart walls and the through-
hole of the first end portion of the tie, the unobstruct-
ed path being configured to receive a portion of a
fastener and the portion of the fastener being con-
figured to retain the first end portion of the tie within
the slot and maintain the alignment of the through-
hole of the first end portion of the tie with the aligned
through-holes of the pair of spaced apart walls.

3. The upright support member of claim 1 or 2, further
comprising an angle defined inside each of the chan-
nels flanking the pair of spaced apart walls, the angle
being defined between a portion of the upright outer
member and one of the walls of the pair of spaced
apart walls, and the angle being approximately 90°.

4. The upright support member of claim 1 or 2, further
comprising an angle defined inside each of the chan-
nels flanking the pair of spaced apart walls, the angle
being defined between a portion of the upright outer
member and one of the walls of the pair of spaced
apart walls, and the angle ranging from approximate-
ly 5° to approximately 170°.

5. The upright support member of claim 1 or 2, further
comprising an inside angle defined between a first
and second portion of the upright outer member, the
first portion of the upright outer member being adja-
cent to one of the channels of the pair of channels
flanking the pair of spaced apart walls, the second
portion of the upright outer member being adjacent
to the other of the channels of the pair of channels
flanking the pair of spaced apart walls, and the inside
angle being approximately 90°.

6. The upright support member of any preceding claim,
wherein each of the walls of the pair of spaced apart
walls comprise a proximal end connected to the up-
right outer member, and a distal end spaced from
the upright outer member, the distal end comprising
a flange extending away from the slot defined be-
tween the pair of spaced apart walls and defining a
portion of one of the channels flanking the pair of
spaced apart walls.
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7. The upright support member of claim 6, wherein the
upright support member comprises an upright axis,
each of the channels has an opening along the up-
right axis opposite the wall of the pair of spaced apart
walls adjacent to the channel, the opening of each
of the channels is configured to allow the portion of
an end wall of the insulating sheet to be inserted
therethrough, and each of the flanges extending
away from the slot has a tapered inside surface that
defines the portion of one of the channels flanking
the pair of spaced apart walls, the tapered inside
surface defining a portion of the channel near the
opening that is larger than a portion of the channel
near the wall of the pair of spaced apart walls adja-
cent to the channel.

8. The upright support member of any preceding claim,
wherein the upright outer member comprises an out-
side surface opposite the interior cavity of the wall
forming system, the outside surface of the upright
elongated plate being configured to have wall com-
ponents attached thereto.

9. The upright support member of any preceding claim,
wherein the upright support member is constructed
using extruded PVC.

10. An inside corner support member for supporting an
insulating sheet for use in the construction of a corner
of a wall-forming system having an internal cavity
with an inside corner portion, wherein the inside cor-
ner support member is disposed along the inside cor-
ner portion of the internal cavity and coupled to at
least three ties disposed inside the internal cavity,
each of the ties has a first end portion positioned
adjacent to the inside corner portion of the internal
cavity, and the first end of each of the ties has a
through-hole extending laterally through the first end
portion, the inside corner support member compris-
ing:

an upright outer member having an upright axis,
the upright outer member having a corner por-
tion along the upright axis, the corner portion
bifurcating the upright outer member into a first
portion having an end portion adjacent to the
corner portion, and a second portion having an
end portion adjacent to the corner portion;
a first pair of spaced apart walls, one of the walls
being adjacent to the corner portion of the up-
right outer member and extending away there-
from into the internal cavity of the wall-forming
system, and the other wall being adjacent to the
end portion of the first portion of the upright outer
member and extending away therefrom into the
internal cavity of the wall-forming system, the
wall adjacent to the corner portion having a distal
end spaced from the corner portion and a flange

extending from the distal end and away from the
slot;
a second pair of spaced apart walls, one of the
walls being adjacent to the corner portion of the
upright outer member and extending away
therefrom into the internal cavity of the wall-
forming system, and the other wall being adja-
cent to the end portion of the second portion of
the upright outer member and extending away
therefrom into the internal cavity of the wall-
forming system, the wall adjacent to the corner
portion having a distal end spaced from the cor-
ner portion and a flange extending from the distal
end and away from the slot;
a third pair of spaced apart walls located be-
tween the first and second pair of spaced apart
walls, the third pair of spaced apart walls extend-
ing away from the corner portion of the upright
elongated plate and into the internal cavity of
the wall-forming system;
a first slot defined between the first pair of
spaced apart walls;
a second slot defined between the second pair
of spaced apart walls;
a third slot defined between the third pair of
spaced apart walls, each of the first, second,
and third slots being configured to receive the
first end portion of one of the three ties with the
through-hole of the first end portion of the tie
extending laterally between the walls defining
the slot;
a first channel defined between the first portion
of the upright outer member, the wall of the first
pair of spaced apart walls adjacent to the corner
portion, and the flange extending therefrom, the
first channel being configured to receive a por-
tion of an end wall of an insulating sheet;
a second channel defined between the second
portion of the upright outer member, the wall of
the second pair of spaced apart walls adjacent
to the corner portion, and the flange extending
therefrom, the second channel being configured
to receive a portion of an end wall of an insulating
sheet;
a through-hole extending laterally through the
first pair of spaced apart walls, wherein the first
end portion of one of the ties is positionable with-
in the first slot to align the through-hole of the
first end portion of the tie with the through-hole
of the first pair of spaced apart walls;
a through-hole extending laterally through the
second pair of spaced apart walls, wherein the
first end portion of one of the ties is positionable
within the second slot to align the through-hole
of the first end portion of the tie with the through-
hole of the second pair of spaced apart walls;
and
a through-hole extending laterally through the
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third pair of spaced apart walls, wherein the first
end portion of one of the ties is positionable with-
in the third slot to align the through-hole of the
first end portion of the tie with the through-hole
of the third pair of spaced apart walls.

11. The inside corner support member of claim 10,
wherein the inside corner support member compris-
es extruded PVC.

12. The inside corner support member of claim 10 or 11,
wherein an outside angle is defined between the first
and second portions of the upright outer member
and the outside angle is between 5° and 170°.

13. The inside corner support member of any one of
claims 10 to 12, wherein the wall of the second pair
of spaced apart walls adjacent to the corner portion
is contiguous with the first portion of the upright outer
member and the wall of the first pair of spaced apart
walls adjacent to the corner portion is contiguous
with the second portion of the upright outer member.

14. The inside corner support member of any one of
claims 10 to 13, wherein the third pair of spaced apart
walls is mounted to the wall of the first pair of spaced
apart walls adjacent to the corner portion of the up-
right outer member, the wall of the second pair of
spaced apart walls adjacent to the corner portion of
the upright outer member, and the corner portion of
the upright outer member.

15. The inside corner support member of any one of
claims 10 to 14, wherein the third pair of spaced apart
walls is mounted to an elongated cross member,
the elongated cross member comprising a first plate
having a first end and a second end, and a second
plate having a first end and a second end,
the first end of the first plate of the elongated cross
member is attached to the wall of the first pair of
spaced apart walls adjacent to the corner portion of
the upright outer member,
the second edge of the first plate of the elongated
cross member is attached to the wall of the second
pair of spaced apart walls adjacent to the corner por-
tion of the upright outer member,
the first end of the second plate of the elongated
cross member is attached to the first plate between
the first and second ends of the first plate, and
the second end of the second plate of the elongated
cross member is attached to the corner portion of
the upright outer member.

16. A wall-forming system comprising:

a first sidewall spaced apart from and confront-
ing a second sidewall, each of the sidewalls
comprising a plurality of sheets and a plurality

of upright support members,
each of the sheets of the plurality of sheets hav-
ing a first edge opposing a second edge and
each of the sheets being disposed between a
first and second upright elongated member of
the plurality of upright support members, and
each of the upright support members of the plu-
rality of upright support members comprising an
upright channel and a slot, the first edge of each
of the sheets engaging the upright channel of
the first upright elongated member, the second
edge of each of the sheets engaging the upright
channel of the second upright elongated mem-
ber, and each of the sheets being maintained in
an upright orientation by the engagement be-
tween the first and second edges of the sheet
with the upright channels of the first and second
upright support members;
a wall cavity defined between the first and sec-
ond sidewalls; and
a plurality of ties extending between the first and
second sidewalls through the wall cavity and
connecting the first sidewall and the second
sidewall together,
wherein the slots of the upright support mem-
bers of one sidewall are juxtaposed with corre-
sponding slots of the upright support members
of the other sidewall, and the first end of each
tie of the plurality of ties is affixed inside one of
the slots of one of the upright support members
of one of the sidewalls and the second end of
each tie is affixed inside the corresponding slot
of one of the upright support members the other
of the sidewalls.

17. The wall-forming system of claim 16, wherein each
of the upright support members have an upright axis
and a pair of confronting and spaced apart walls,
each of the slots extends along the upright axis, each
of the slots is defined between the pair of confronting
and spaced apart walls,
the pair of spaced apart walls comprises a plurality
of through-holes, each through-hole extending
through both walls and across the slot,
both the first and second ends of each tie of the plu-
rality of ties comprise a through-hole, the through-
hole of the first end being aligned with one of the
through-holes of the plurality of through-holes of the
spaced apart walls defining the slot in which the first
end of the tie is affixed, and the through-hole of the
second end being aligned with one of the through-
holes of the plurality of through-holes of the spaced
apart walls defining the corresponding slot in which
the second end of the tie is affixed
the wall-forming system further comprising a plurality
of fasteners, each fastener being disposed within the
aligned through-holes of the ties and spaced apart
walls thereby affixing the first end of each tie of the
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plurality of ties to the inside of one of the slots of one
of the upright support members of one of the side-
walls and the second end of each tie inside the cor-
responding slot of one of the upright support mem-
bers the other of the sidewalls.

18. The wall-forming system of claim 16 or 17, wherein
a reinforcement structure is disposed inside the wall
cavity, the reinforcement structure comprises a plu-
rality of interstices, each of the interstices comprises
an unobstructed path through the reinforcement
structure extending between the first and second
sidewalls, and each of the ties of the plurality of ties
extends between the first and second sidewalls
through the unobstructed path of one of the interstic-
es.

19. A section of a wall comprising:

a wall material having a first face and an oppo-
sitely facing second face;
a first and second insulating sheet disposed
along the first face, each of the first and second
insulating sheeting having an end;
a third and fourth insulating sheet disposed
along the second face, each of the third and
fourth insulating sheeting having an end;
a first upright support member having a portion
adjacent to one of the faces of the wall material
and a second upright support member having a
portion adjacent to the other face of the wall ma-
terial, each of the upright support members hav-
ing a first longitudinal channel, a second longi-
tudinal channel, a longitudinal slot defined be-
tween two confronting sidewalls, and a plurality
of transverse spaced apart through-holes ex-
tending through both the confronting sidewalls
and across the slot,
a plurality of ties embedded in the wall material,
each tie having a first end with a through-hole
and a second end with a through-hole, and each
tie extending between the first and second up-
right support members; and
a plurality of fasteners;
wherein the first end of each of the ties is re-
ceived into the slot of the first upright support
member, the through-hole of the first end of each
of the ties is adjacent to one of the transverse
spaced apart through-holes extending through
both the confronting sidewalls and across the
slot, one of the fasteners is disposed in each of
the transverse spaced apart through-holes and
the through-hole of the first end;
the second end of each of the ties is received
into the slot of the second upright support mem-
ber, the through-hole of the second end of each
of the ties is adjacent to one of the transverse
spaced apart through-holes extending through

both the confronting sidewalls across the slot,
one of the fasteners is disposed in each of the
transverse spaced apart through-holes and the
through-hole of the second end;
the end of the first insulating sheet is received
into the first longitudinal channel of the first up-
right support member, the end of the second in-
sulating sheet is received into the second chan-
nel of the first upright support member, the end
of the third insulating sheet is received into the
first longitudinal channel of the second upright
support member, and the end of the forth insu-
lating sheet is received into the second channel
of the second upright support member.

20. The section of the wall of claim 19, further comprising
reinforcing bars embedded in the wall material.

21. The section of the wall of claim 20, wherein the re-
inforcing bars define a plurality of interstices and
each of the ties extending between the first and sec-
ond upright support members passes through at
least one of the interstices defined by the reinforcing
bars.

22. A wall forming system comprising:

a first, second, third, and fourth insulating sheet,
each sheet having an end, an outwardly facing
face, an inwardly facing face, the first insulating
sheet being spaced from the third insulating
sheet with the inwardly facing face of the first
insulating sheet juxtaposed with and confronting
the inwardly facing face of the third insulating
sheet, the second insulating sheet being spaced
from the fourth insulating sheet with the inwardly
facing face of the second insulating sheet juxta-
posed with and confronting the inwardly facing
face of the fourth insulating sheet, the first insu-
lating sheet being spaced from the second in-
sulating sheet with the end of the first insulating
sheet juxtaposed with and confronting the end
of the second insulating sheet, the third insulat-
ing sheet being spaced from the fourth insulating
sheet with the end of the third insulating sheet
juxtaposed with and confronting the end of the
fourth insulating sheet;
a first, second, third, and fourth upright angled
elongated member, each upright angled elon-
gated member comprising a longitudinal axis
and a corner portion extending along the longi-
tudinal axis and flanked by a first and second
portion, the first portion of the first upright angled
elongated member engaging the outwardly fac-
ing face of the first insulating sheet with the sec-
ond portion of the first upright angled elongated
member extending inwardly along a portion of
the end of the first insulating sheet, the first por-
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tion of the second upright angled elongated
member engaging the outwardly facing face of
the second insulating sheet with the second por-
tion of the second upright angled elongated
member extending inwardly along a portion of
the end of the second insulating sheet, the first
portion of the third upright angled elongated
member engaging the outwardly facing face of
the third insulating sheet with the second portion
of the third upright angled elongated member
extending inwardly along a portion of the end of
the third insulating sheet, and the first portion of
the fourth upright angled elongated member en-
gaging the outwardly facing face of the fourth
insulating sheet with the second portion of the
fourth upright angled elongated member ex-
tending inwardly along a portion of the end of
the fourth insulating sheet;
a tie connecting the first, second, third and fourth
upright angled elongated member, the tie com-
prising:

an elongated transverse member having a
first end and a second end, the first end
comprising a first plate bifurcated into a first
and second portion by the first end of the
elongated transverse member and the sec-
ond end comprising a second plate bifurcat-
ed into a first and second portion by the sec-
ond end of the elongated transverse mem-
ber,
the first portion of the first upright angled
elongated member being adjacent to the
first portion of the first plate and spaced out-
wardly from the outwardly facing face of the
first insulating sheet, the first portion of the
second upright angled elongated member
being adjacent to the first portion of the sec-
ond plate and spaced outwardly from the
outwardly facing face of the second insulat-
ing sheet, a portion of the elongated trans-
verse member being connected to the sec-
ond portion of the first upright angled elon-
gated member extending along the end of
the first insulating sheet, a portion of the
elongated transverse member being con-
nected to the second portion of the second
upright angled elongated member extend-
ing along the end of the second insulating
sheet,
the first portion of the third upright angled
elongated member being adjacent to the
first portion of the third plate and spaced
outwardly from the outwardly facing face of
the third insulating sheet, the first portion of
the fourth upright angled elongated member
being adjacent to the first portion of the
fourth plate and spaced outwardly from the

outwardly facing face of the fourth insulating
sheet, a portion of the elongated transverse
member being connected to the second
portion of the third upright angled elongated
member extending along the end of the third
insulating sheet, and a portion of the elon-
gated transverse member being connected
to the second portion of the fourth upright
angled elongated member extending along
the end of the fourth insulating sheet; and

a first pair of flanges flanking the elongated
transverse member and spaced from the first
plate of the first end of the elongated transverse
member, one of the flanges being adjacent to
the inwardly facing face of the first insulating
sheet and the other of the flanges being adjacent
to the inwardly facing face of the second insu-
lating sheet; and
a second pair of flanges flanking the elongated
transverse member, and spaced from the sec-
ond plate of the second end of the elongated
transverse member, one of the flanges being
adjacent to the inwardly facing face of the third
insulating sheet and the other of the flanges be-
ing adjacent to the inwardly facing face of the
fourth insulating sheet.

23. The wall forming system of claim 22, wherein the
first, second, third, and fourth upright angled elon-
gated member each comprise a cross-sectional
shape and the cross-sectional shape of the first, sec-
ond, third, and fourth upright angled elongated mem-
ber is L-shaped.

24. The wall forming system of claim 22 or 23, wherein
a plurality of ties connect the first, second, third and
fourth upright angled elongated member and the ties
are arranged vertically between the first, second,
third and fourth upright angled elongated member.

25. The wall forming system of any one of claims 22 to
24, wherein the tie is between approximately one
inch and approximately three inches wide along the
longitudinal axis of one of the first, second, third, and
fourth upright angled elongated member.

26. The wall forming system of any one of claims 22 to
25, wherein the tie is constructed using extruded
PVC.

27. The wall forming system of any one of claims 22 to
26, wherein the first, second, third and fourth upright
angled elongated member are constructed using
steel.

28. The wall-forming system of any one of claims 22 to
27, wherein a reinforcement structure is disposed
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between the first and third insulating sheets, the re-
inforcement structure is disposed between the sec-
ond and fourth insulating sheets, the reinforcement
structure comprises an unobstructed path through
the reinforcement structure, and a portion of the elon-
gated transverse member of the tie extends through
the unobstructed path of the reinforcement structure.

29. A wall forming system comprising:

a first sidewall spaced apart from and confront-
ing a second sidewall, each of the first and sec-
ond sidewalls comprising:

a plurality of uprighted insulating sheets,
each of the insulating sheets comprising an
outwardly facing face, an inwardly facing
face, a first end extending between the out-
wardly and inwardly facing faces, a second
end opposing the first end and extending
between the outwardly and inwardly facing
faces, a first intersection between the out-
wardly facing face and the first end, and a
second intersection between the outwardly
facing face and the second end, the first end
of each insulating sheet being spaced from
and confronting the second end of another
insulating sheet of the plurality of insulating
sheets; and
a first and second upright angled elongated
member, each of the first and second up-
right angled elongated member comprising
a longitudinal axis and a corner portion ex-
tending along the longitudinal axis and
flanked by a first and second portion, the
first upright angled elongated member be-
ing positioned at the first intersection, the
first portion of the first upright angled elon-
gated member extending along a portion of
the outwardly facing face, the second por-
tion of the first upright angled elongated
member extending along a portion of the
first end of the insulating sheet, the second
upright angled elongated member being po-
sitioned at the second intersection, the first
portion of the second upright angled elon-
gated member extending along a portion of
the outwardly facing face, and the second
portion of the second upright angled elon-
gated member extending along a portion of
the second end of the insulating sheet; and

a plurality of ties connecting the first sidewall to
the second sidewall, each tie comprising an
elongated transverse member comprising a first
end having a first plate, a second end having a
second plate, a first pair of flanges spaced from
the first plate, and a second pair of flanges

spaced from the second plate,
the elongated transverse member of each of ties
of the plurality of ties being located between con-
fronting first and second ends of the insulating
sheets of the first and second sidewalls,
the first end of each pair of confronting first and
second edges of the insulating sheets of the first
sidewall is received between the first plate and
one of the flanges of the first pair of flanges, a
portion of the elongated transverse member lo-
cated between the first plate and the first pair of
flanges is connected to the second portion of
the upright angled elongated member extending
along the portion of the first end,
the second end of each pair of confronting first
and second ends of the insulating sheets of the
first sidewall is received between the first plate
and the other of the flanges of the first pair of
flanges, a portion of the elongated transverse
member located between the first plate and the
first pair of flanges is connected to the second
portion of the upright angled elongated member
extending along the portion of the second end,
the first end of the insulating sheets of the sec-
ond wall being received between the second
plate and one of the flanges of the second pair
of flanges, a portion of the elongated transverse
member located between the second plate and
the second pair of flanges is connected to the
second portion of the upright angled elongated
member extending along the portion of the first
end,
the second end of the insulating sheets of the
second wall being received between the second
plate and the other of the flanges of the second
pair of flanges, and a portion of the elongated
transverse member located between the second
plate and the second pair of flanges is connected
to the second portion of the upright angled elon-
gated member extending along the portion of
the second end.

30. The wall forming system of claim 29, wherein a plu-
rality of ties confronting first and second ends of the
insulating sheets of the first and second sidewalls.

31. The wall forming system of claim 29 or 30, wherein
between six and ten ties are located between con-
fronting pairs of first and second end of the insulating
sheets of the first and second sidewalls.

32. The wall forming system of any one of claims 29 to
31, wherein the ties located between confronting
pairs of first and second ends of the insulating sheets
of the first and second sidewalls are arranged verti-
cally therebetween,

33. The wall forming system of any one of claims 29 to
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32, wherein one of the first and second plates are
configured for the attachment of wall components
thereto.

34. The wall forming system of any one of claims 29 to
33, wherein the first pair of flanges of each of the ties
engage the inwardly facing face of the insulating
sheets of the first sidewall having confronting first
and second ends and
the second pair of flanges of each of the ties engage
the inwardly facing face of the insulating sheets of
the second sidewall having confronting first and sec-
ond ends.

35. The wall-forming system of any one of claims 29 to
34, wherein a reinforcement structure is disposed
between the first and second sidewalls, the rein-
forcement structure comprises a plurality of interstic-
es, each of the interstices comprises an unobstruct-
ed path through the reinforcement structure extend-
ing between the first and second sidewalls, and each
of the ties of the plurality of ties extends between the
first and second sidewalls through the unobstructed
path of one of the interstices.

36. A wall constructed using the wall forming system of
any one of 16 to 35.

45 46 



EP 1 988 226 A1

25



EP 1 988 226 A1

26



EP 1 988 226 A1

27



EP 1 988 226 A1

28



EP 1 988 226 A1

29



EP 1 988 226 A1

30



EP 1 988 226 A1

31



EP 1 988 226 A1

32



EP 1 988 226 A1

33



EP 1 988 226 A1

34



EP 1 988 226 A1

35



EP 1 988 226 A1

36



EP 1 988 226 A1

37



EP 1 988 226 A1

38



EP 1 988 226 A1

39



EP 1 988 226 A1

40



EP 1 988 226 A1

41



EP 1 988 226 A1

42



EP 1 988 226 A1

43



EP 1 988 226 A1

44



EP 1 988 226 A1

45



EP 1 988 226 A1

46



EP 1 988 226 A1

47



EP 1 988 226 A1

48



EP 1 988 226 A1

49



EP 1 988 226 A1

50



EP 1 988 226 A1

51


	bibliography
	description
	claims
	drawings
	search report

