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Title of the Invention

Processes for Making a Tilt Wall Comprising a Dual Gasket Assembly

Background of the Invention

Field of the Invention. This invention relates to panel module useful in the
construction of buildings, including commercial concrete tilt wall construction. The
panel module comprises a panel provided with at least one dual gasket assembly
suitable for sealing the abutment joint between panels and panel modules. As
used herein, “panel” and “wall panel” are used interchangeably.

Description of Related Art. Tilt-wall construction is a building construction
technique, normally using concrete for the walls, that typically requires less time
to construct and is more cost-effective than many other building technigues. In a
typical construction, large reinforced-concrete wall panels, that can span multiple
floors, are first formed horizontally. Typically, a horizontal wooden frame is
formed on the ground having the height and width of the desired wall, including
openings for any windows, doors, or other desired openings in the wall.
Reinforcement, such as a lattice of rebar, is inserted into the frame, followed by
pouring concrete into the prepared frame and surfacing the top surface of the
poured concrete as desired. After the concrete has cured, the horizontal wall
panels are then lifted or "tilted" to a vertical position, generally with a crane, and
then braced into position until the remaining building walls and structural
elements (roofs, intermediate floors, etc.) are secured.

In buildings comprising multiple concrete wall panels, there is a challenge
in sealing the vertical abutment joints between the panels. These sealed joints
also need to meet design requirements and other desired performance
expectations (e.g., thermal expansion and contraction; building sway and
movement; water diversion; and thermal efficiency).

The gaps between the edge faces of individual wall panels, referred to as
“abutment joints” or “panel-to-panel joints” interchangeably herein, have

traditionally been sealed from the exterior of the building after the wall panels
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have been placed in position and stabilized, e.g., attached to the building support
structure. In one traditional process, after the concrete panels are in a vertical
position and stabilized, the gaps between the panels are sealed by first forcing a
resilient support, known as a backer rod, into the gap from the outside of the
building. This backer rod serves as a support for subsequently manually injecting
a wet (liquid) sealant onto the exteriorly-oriented surface of the backer rod from
the exterior of the building. Optionally, the interiorly-oriented surface of the
backer rod can additionally be manually sealed in a similar manner with a wet
(liquid) sealant from the interior of the building if a double seal is desired. The wet
sealant fills at least a portion of the gap between the edges of the two abutting
panels and provides an essentially permanently-fixed air and water seal,
supported by the backer rod, once the sealant cures.

A high degree of workmanship, sometimes at considerable height and
undesirable weather conditions, is needed to create an effective air and water
seal. Long cure times for the wet sealant can also impact construction schedules.

Therefore, what is needed is a method suitable for making a tilt wall for
commercial tilt wall construction, that comprises a sealed abutment joint between
two wall panels having redundant sealing, that is made by a method that seals
the panel-to-panel joints with less work on the exterior of the wall to seal these

joints.

Brief Summary of the Invention

This invention relates to a process for making a panel module suitable for
use in a tilt wall, the panel module comprising a first panel having an integral
metallic channel and a support coupling for a dual gasket assembly,

the first panel having a height and a thickness, and having a first major
face and an opposing second major face,

the first panel further having a first edge face, the first edge face being

generally perpendicular to both the first major face and the opposing second
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major face; the first edge face having a first edge face length that is the height of
the first panel and a first edge face width that is the thickness of the first panel,
the process comprising the steps of:
a) preparing a casting form for casting the first panel, the casting form
comprising at least one casting form wall for forming the first edge face,
wherein the at least one casting form wall includes a metallic channel anchor
for forming the integral metallic channel in the first edge face,
the integral metallic channel anchor being oriented such that the metallic
channel in the first edge face is parallel to the first edge face length;
b) inserting structural reinforcing elements into the casting form and
attaching the reinforcing elements to the metallic channel anchor;
c) applying concrete into the casting form and curing the concrete to form a
first panel having an integral metallic channel anchored in the concrete;
d) removing the casting form; and
e) attaching to the metallic channel the support coupling for the dual gasket
assembly,
the support coupling comprising a base, the base having a top surface
and a bottom surface,
the top surface further having an interior gasket support and an exterior
gasket support,
the bottom surface of the base having a contact area for stabilizing the
support coupling on the edge face, the bottom surface further having
an attachment area for attaching the support coupling to said metallic

channel, the attachment area being at least one projection.

This invention also relates to a process for making a tilt wall having a
sealed abutment joint, the wall comprising a first wall panel, a dual gasket
assembly, and a second wall panel,

wherein the dual gasket assembly comprises an interior gasket, a support

coupling, and a weather gasket,
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the first and second panels each having a height and a thickness, and
each having a first major face and an opposing second major face,

the first panel further having a first edge face, said first edge face being
generally perpendicular to both the first major face and the opposing second
major face of the first panel; the first edge face having a first edge face length
that is the height of the first panel and a first edge face width that is the thickness
of the first panel,

the second panel further having a second edge face, said second edge
face being generally perpendicular to both the first major face and opposing
second major face of the second panel; the second edge face having a second
edge face length that is the height of the second panel and a second edge face
width that is the thickness of the second panel,

the process including the steps of:

a) preparing a horizontally-oriented casting form for casting the first panel,
the casting form comprising at least one casting form wall for forming the
first edge face, wherein the at least one casting form wall includes a
metallic channel anchor for forming the integral metallic channel in the first
edge face, the integral metallic channel anchor being oriented such that
the metallic channel in the first edge face is parallel to the first edge face
length;

b) inserting structural reinforcing elements into the casting form and
attaching the reinforcing elements to the metallic channel anchor;

c) applying concrete into the casting form and curing the concrete to form a
horizontally-oriented first panel having an integral metallic channel
anchored in the concrete;

d) removing the casting form; and

e) attaching to the metallic channel the support coupling for the dual gasket
assembly,

the support coupling comprising a base, the base having a top surface

and a bottom surface,
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the top surface further having an interior gasket support and an exterior
gasket support,
the bottom surface of the base having a contact area for stabilizing the
support coupling on the edge face, the bottom surface further having
an attachment area for attaching the support coupling to said metallic
channel, the attachment area being at least one projection;
moving the horizontally-oriented first panel from a horizontal to a vertical
position, with the first edge face length with attached support coupling for
the dual gasket assembly also oriented vertically;
providing a second panel in a vertical position, with the second edge face
length also oriented vertically; and
aligning the first and second wall panels, such that the first major face of
the first wall panel and the first major face of the second wall panel lie in
the same first plane, and the opposing second major face of the first wall
panel and the opposing second major face of the second wall panel lie in
the same second plane, and the first and second planes form a set of
parallel major face planes, and the first edge face of the first wall panel
and the second edge face of the second wall panel also form a set of
parallel edge face planes, with the support coupling of the dual gasket
assembly attached to the first edge face positioned between the first edge
face of the first wall panel and the second edge face of the second wall
panel within both the set of parallel major face planes and the set of
parallel edge face planes, and
moving the second wall panel relative to the first wall panel to move
the second edge face to a desired distance proximate the first edge face
to form a desired breadth of the abutment joint between the edge faces;
attaching a condensed interior gasket to the interior gasket support of the
support coupling and attaching a condensed outer weather gasket to the
exterior gasket support of the support coupling; and
expanding, or allowing the expansion of, the condensed interior gasket

and the condensed outer weather gasket, to contact and compress
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against both the first edge face of the first panel and the second edge face
of the second panel to seal the abutment joint between the said edge

faces of the two panels.

This invention additionally relates to a process for making a tilt wall having
a sealed abutment joint, the wall comprising a first wall panel, a dual gasket
assembly, and a second wall panel,

wherein the dual gasket assembly comprises an interior gasket, a support
coupling, and a weather gasket,

the first and second panels each having a height and a thickness, and
each having a first major face and an opposing second major face,

the first panel further having a first edge face, said first edge face being
generally perpendicular to both the first major face and the opposing second
major face of the first panel; the first edge face having a first edge face length
that is the height of the first panel and a first edge face width that is the thickness
of the first panel,

the second panel further having a second edge face, said second edge
face being generally perpendicular to both the first major face and opposing
second major face of the second panel; the second edge face having a second
edge face length that is the height of the second panel and a second edge face
width that is the thickness of the second panel,

the process including the steps of:

a) preparing a horizontally-oriented casting form for casting the first panel,

the casting form comprising at least one casting form wall for forming the

first edge face, wherein the at least one casting form wall includes a

metallic channel anchor for forming the integral metallic channel in the first

edge face, the integral metallic channel anchor being oriented such that

the metallic channel in the first edge face is parallel to the first edge face

length;

b) inserting structural reinforcing elements into the casting form and

attaching the reinforcing elements to the metallic channel anchor;
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c)

applying concrete into the casting form and curing the concrete to form a

horizontally-oriented first panel having an integral metallic channel

anchored in the concrete;

removing the casting form; and

attaching to the metallic channel the support coupling for the dual gasket

assembly,

the support coupling comprising a base, the base having a top surface
and a bottom surface,

the top surface further having an interior gasket support and an exterior
gasket support,

the bottom surface of the base having a contact area for stabilizing the
support coupling on the edge face, the bottom surface further having
an attachment area for attaching the support coupling to said metallic
channel, the attachment area being at least one projection;

with the proviso that either before or after the attachment of the support

coupling to the metallic channel, a condensed interior gasket is attached

to the interior gasket support of the support coupling, and a condensed

outer weather gasket is attached to the exterior gasket support of the

support coupling;

moving the horizontally-oriented first panel from a horizontal to a vertical

position, with the first edge face length with attached support coupling for

the dual gasket assembly also oriented vertically;

providing a second panel in a vertical position, with the second edge face

length also oriented vertically; and

aligning the first and second wall panels, such that the first major face of

the first wall panel and the first major face of the second wall panel lie in

the same first plane, and the opposing second major face of the first wall

panel and the opposing second major face of the second wall panel lie in

the same second plane, and the first and second planes form a set of

parallel major face planes, and the first edge face of the first wall panel

and the second edge face of the second wall panel also form a set of
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parallel edge face planes, with the support coupling of the dual gasket
assembly attached to the first edge face positioned between the first edge
face of the first wall panel and the second edge face of the second wall
panel within both the set of parallel major face planes and the set of
parallel edge face planes, and

moving the second wall panel relative to the first wall panel to move
the second edge face to a desired distance proximate the first edge face
to form a desired breadth of the abutment joint between the edge faces;
and

i) expanding the condensed interior gasket and the condensed outer

weather gasket or allowing the condensed interior gasket and the
condensed outer weather gasket to expand and contact and compress
against both the first edge face of the first panel and the second edge face
of the second panel, to seal the abutment joint between the said edge

faces of the two panels.

This invention additionally relates to a process for making a tilt wall
having a sealed abutment joint, the wall comprising a first wall panel, a dual
gasket assembly, and a second wall panel, wherein the dual gasket assembly
comprises an interior gasket, a support coupling, and a weather gasket,

the first and second panels each having a height and a thickness, and
each having a first major face and an opposing second major face,

the first panel further having a first edge face, said first edge face being
generally perpendicular to both the first major face and the opposing second
major face of the first panel; the first edge face having a first edge face length
that is the height of the first panel and a first edge face width that is the thickness
of the first panel,

the second panel further having a second edge face, said second edge
face being generally perpendicular to both the first major face and opposing

second major face of the second panel; the second edge face having a second
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edge face length that is the height of the second panel and a second edge face

width that is the thickness of the second panel,

a)

the process including the steps of:
preparing a horizontally-oriented casting form for casting the first panel,
the casting form comprising at least one casting form wall for forming the
first edge face, wherein the at least one casting form wall includes a
metallic channel anchor for forming the integral metallic channel in the first
edge face, the integral metallic channel anchor being oriented such that
the metallic channel in the first edge face is parallel to the first edge face
length;
inserting structural reinforcing elements into the casting form and
attaching the reinforcing elements to the metallic channel anchor;
applying concrete into the casting form and curing the concrete to form a
horizontally-oriented first panel having an integral metallic channel
anchored in the concrete;
removing the casting form; and
moving the horizontally-oriented first panel from a horizontal to a vertical
position, with the first edge face length with attached support coupling for
the dual gasket assembly also oriented vertically;
providing a second panel in a vertical position, with the second edge face
length also oriented vertically; and
aligning the first and second wall panels, such that the first major face of
the first wall panel and the first major face of the second wall panel lie in
the same first plane, and the opposing second major face of the first wall
panel and the opposing second major face of the second wall panel lie in
the same second plane, and the first and second planes form a set of
parallel major face planes,
and the first edge face of the first wall panel and the second edge
face of the second wall panel also form a set of parallel edge face planes,
with the support coupling of the dual gasket assembly attached to

the first edge face positioned between the first edge face of the first wall
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panel and the second edge face of the second wall panel within both the
set of parallel major face planes and the set of parallel edge face planes,
and
moving the second wall panel relative to the first wall panel to move
the second edge face to a desired distance proximate the first edge face
to form a desired breadth of the abutment joint between the edge faces;
attaching to the metallic channel the support coupling for the dual gasket
assembly,
the support coupling comprising a base, the base having a top
surface and a bottom surface,
the top surface further having an interior gasket support and an
exterior gasket support,
the bottom surface of the base having a contact area for stabilizing
the support coupling on the edge face, the bottom surface further
having an attachment area for attaching the support coupling to said
metallic channel, the attachment area being at least one projection;
with the proviso that either before or after the attachment of the support
coupling to the metallic channel, a condensed interior gasket is attached
to the interior gasket support of the support coupling, and a condensed
outer weather gasket is attached to the exterior gasket support of the
support coupling; and
expanding, or allowing the expansion of, the condensed interior gasket
and the condensed outer weather gasket, to contact and compress
against both the first edge face of the first panel and the second edge face
of the second panel to seal the abutment joint between the said edge

faces of the two panels.

Brief Description of the Drawings

10
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Fig. 1 is a perspective view of one example of a dual gasket assembly
comprising a support coupling, a compressible interior gasket, and a
compressible outer weather gasket.

Fig. 2, is a perspective view of an abutment joint between the edge faces
of two panels, the abutment joint having a length, width, and breadth.

Fig. 3 is a cross-sectional view of one preferred embodiment of a support
coupling for the dual gasket assembly.

Fig. 4 is a cross-sectional view of a preferred dual gasket assembly
comprising a support coupling, a compressible interior gasket, and a
compressible outer weather gasket.

Fig. 5 is a cross-sectional view of an embodiment of the bottom surface of
the base of a support coupling wherein the attachment area is at least one
projection.

Fig. 6 is a perspective view of a building illustrating one example of a
plurality of panels coupled together to form the building exterior illustrating a tilt
wall formed from two panels and a sealed abutment joint between the panels.

Fig. 7 is a perspective view of one representation of a panel 1 having a
rectilinear shape and six sides, the six sides including two major faces and four
edge faces.

Fig. 8 is a perspective view of a panel having one possible type of C-
channel formed in an edge face using a metallic C-shaped channel anchor.

Fig. 9 illustrates a sequence of events illustrating the erection of a tilt-wall

concrete wall panel.

Detailed Description of the Invention

This invention relates to sealing features and methods for sealing
abutment joints between panels, preferably panel-to-panel joints in commercial
wall construction, and products that contain such sealing features, along with
features for drainage of any water that may collect in any such joints. As used

herein, the phrases “abutment joint” and “panel-to-panel joint” are

11
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interchangeable and mean a gap between the edge faces of two adjacent
panels, especially in a wall system. The word panel is intended to include but is
not limited to, a panel used as a building wall component. The panel is preferably
made of concrete, preferably reinforced concrete. Further, unless otherwise
indicated, there is no implied limitation on the orientation, design, or shape of the
panels; while many building walls are generally vertically oriented and
rectangular in shape, the inventions described herein can be applied to all panel-
to-panel joints of any orientation or type useful in buildings. The inventions
described herein can further relate to joint sealing features that are pre-installed
on individual panels prior to the panels being incorporated into a wall.

Specifically, the inventions disclosed herein relate to dual gasket
assemblies for sealing one or more abutment joints, and their use in panel
modules and paneled wall systems, along with those panel modules and paneled
walls and other components that are used in those walls, along with processes
for making all of these inventions. In addition, the inventions disclosed herein
include features specifically designed to manage and drain any water that may
inadvertently collect in the dual gasket assemblies.

In some preferred embodiments, these inventions are made at a
construction site and then used to build a wall of a building. Intuitively, the use of
these inventions should reduce the time required to build and seal paneled walls
at a construction site.

Fig. 6 is a perspective view of a simple building 60 illustrating one type of
wall assembly, the individual panels 61, 62, & 63, each having a height H and a
width W as shown and being of sufficient size and arrangement such that the
only panel-to-panel joints are vertically-oriented joints, for example, lines 64a and
64b. Many combinations are possible; the panels may span less than one story,
one story, or more than one story of the structure. Wall assemblies comprising
wall panels can represent an entire skin (or exterior facade) of a building, or just
a portion thereof.

As used herein, a tilt wall comprises at a minimum a sealed abutment joint

between two concrete wall panels, the wall comprising a first wall panel, a dual

12
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gasket assembly, and a second wall panel. The sealed abutment joint is created
by the dual gasket assembly between the two wall panels, and the dual gasket
assembly comprises an interior gasket, a support coupling, and a weather
gasket. Therefore, as shown in Fig. 6, the combination of wall panels 61 and 62
with vertical joint 64a between the two panels sealed with the dual gasket
assembly form a tilt wall.

Each of the first and second panels each having a height and a thickness,
and each having a first major face and an opposing second major face.
Additionally, the first panel further has a first edge face, said first edge face being
generally perpendicular to both the first major face and the opposing second
maijor face of the first panel; the first edge face having a first edge face length
that is the height of the first panel and a first edge face width that is the thickness
of the first panel. The second panel further has a second edge face, said second
edge face being generally perpendicular to both the first major face and opposing
second major face of the second panel; the second edge face having a second
edge face length that is the height of the second panel and a second edge face
width that is the thickness of the second panel.

The first panel is made with a metallic channel anchor that forms an
integral metallic channel in the first edge face, the integral metallic channel
anchor being oriented such that the metallic channel in the first edge face is
parallel to the first edge face length. The support coupling for the dual gasket
assembly is additionally attached to the panel by the metallic channel.

The support coupling comprises a base, the base having a top surface
and a bottom surface. The top surface of the base of the support coupling further
has an interior gasket support and an exterior gasket support. The bottom
surface of the base of the support coupling has a contact area for stabilizing the
support coupling on the edge face, and further has an attachment area for
attaching the support coupling to the metallic channel, the attachment area being
at least one projection extending from the base and seated in the metallic

channel.

13
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In the tilt wall, the first and second wall panels are aligned adjacent to one
another, such that the first major face of the first wall panel and the first major
face of the second wall panel lie in the same first plane, and the opposing second
major face of the first wall panel and the opposing second major face of the
second wall panel lie in the same second plane, and the first and second planes
form a set of parallel major face planes. Additionally, the first edge face of the
first wall panel and the second edge face of the second wall panel also form a set
of parallel edge face planes. The support coupling of the dual gasket assembly is
attached to the first edge face and positioned between the first edge face of the
first wall panel and the second edge face of the second wall panel. The support
coupling is also positioned within both the set of parallel major face planes and
the set of parallel edge face planes.

Additionally, the second edge face of the second wall panel is positioned
relative to the first wall panel a desired distance proximate the first edge face to
form a desired breadth of the abutment joint between the edge faces. With this
second wall panel in position, the abutment joint is sealed by the interior gasket
and the outer weather gasket being in contact with and compressed against both
the first edge face of the first panel and the second edge face of the second
panel.

Fig. 9 provides a traditional sequence of events illustrating the erection of
a tilt-wall concrete wall panel module from a horizontal position to the desired
vertical position. Initially, the wall panel 80 is made horizontally by casting
concrete into a wooden cast form (not shown), the wooden cast form having
desired features like window and door openings. Typically, as shown, the wall is
cast close to the desired final vertical location for the wall panel; in the case of
Fig. 9, this final vertical location is shown by the dotted lines 81, the wall to
eventually be supported by footer 82. That wooden cast form is then removed
after the concrete has cured.

After the wooden cast form is removed, the dual gasket assembly can be
advantageously installed on the wall panel while the wall panel is still horizontal

on ground level to form a wall panel module comprising the wall panel and the
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dual gasket assembly. The horizontal cured wall panel module is then lifted into
position, typically by a crane using cables 84. Once the wall panel module is in
place vertically, and seated on a footer, a temporary support 85 is typically
installed to maintain the wall module in that position. Depending on the desired
installation method for the wall system, additional wall panels or wall panel
modules can be installed and temporarily supported in a similar manner.
Permanent features of the building are installed, such as roof and floor supports
86, which allows the removal of the temporary support 85 (as shown by the
dashed line). The result is a wall system wherein at least part of the sealing of
the abutment joint is achieved by the compression of the two gaskets of the dual
gasket assembly between the edge faces of two panels in the surface area to be
sealed on each panel.

In some embodiments, this invention relates to a process for making a
panel module suitable for use in a tilt wall, the panel module comprising a first
panel having an integral metallic channel and a support coupling for a dual
gasket assembly, the first panel having a height and a thickness, and having a
first major face and an opposing second major face, the first panel further having
a first edge face, the first edge face being generally perpendicular to both the first
maijor face and the opposing second major face; the first edge face having a first
edge face length that is the height of the first panel and a first edge face width
that is the thickness of the first panel,

The process comprises the steps of:

a) preparing a casting form for casting the first panel, the casting form
comprising at least one casting form wall for forming the first edge face,
wherein the at least one casting form wall includes a metallic channel
anchor for forming the integral metallic channel in the first edge face,
the integral metallic channel anchor being oriented such that the metallic
channel in the first edge face is parallel to the first edge face length;

b) inserting structural reinforcing elements into the casting form and

attaching the reinforcing elements to the metallic channel anchor;
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c) applying concrete into the casting form and curing the concrete to form a
first panel having an integral metallic channel anchored in the concrete;

d) removing the casting form; and

e) attaching to the metallic channel the support coupling for the dual gasket
assembly, the support coupling comprising a base, the base having a top
surface and a bottom surface, the top surface further having an interior
gasket support and an exterior gasket support, the bottom surface of the
base having a contact area for stabilizing the support coupling on the edge
face, the bottom surface further having an attachment area for attaching
the support coupling to said metallic channel, the attachment area being at

least one projection.

The sealing of panel-to-panel joints utilizes a dual gasket assembly. Fig. 1
is a perspective view of one example of a dual gasket assembly 10 comprising a
support coupling 11, a compressible interior gasket 12, and a compressible outer
weather gasket 14, however, no projection from the support coupling for
attachment to a wall panel edge face is shown. The dual gasket assembly is
suitable for sealing an abutment joint 20 between the edge faces of two panels
as shown in Fig. 2, wherein the abutment joint has a length, width, and breadth.
For clarity of the illustration, Fig. 2 illustrates two panels that have been rotated
90 degrees from a vertical position to a general horizontal position, the two
panels having two major faces 21 & 22 with abutment joint 20 (not drawn to
scale) between the edge faces, the edge faces being perpendicular to the major
faces of the panels. The length 23 of the abutment joint is the length of the larger
edge face dimension that can be sealed as measured parallel to the plane of the
panel. The width 24 of the abutment joint is the shorter edge face dimension that
can be sealed as measured perpendicular to both the length 23 of the abutment
joint and also perpendicular to the plane of the panel; the width of the abutment
joint is essentially the thickness of a panel, assuming the abutment joint is
between two panels of equal thickness. If the thicknesses of the two panels is

different, then the width of the abutment joint is the thickness of the thinner panel.
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The breadth 25 of the abutment joint is the face-to-face distance between the two
edge faces to be sealed. While not drawn to scale in Fig. 2 for clarity in defining
the dimensions, the breadth 25 of the abutment joint (the gap between the edge
faces when the panels are installed in a wall) can be and is typically much less
than the width 24 of the abutment joint (which is typically the width of the panels).
For example, the width 24 of the abutment joint could be 4 to 8 inches, while the
breadth 25 of the abutment joint could be 7% to 1 inch.

Likewise, as shown in Fig. 1, the dual gasket assembly has a generally
elongated rectangular footprint on the edge face of a wall panel and is configured
to be attached to the edge face of a wall panel, and therefore has a length 16,
width 17, and breadth 18 measured in a similar manner to the length 23, width
24, breadth 25 of the abutment joint. Specifically, the length 16 of the dual gasket
assembly 10 is the overall centerline length of the long dimension of the dual
gasket assembly. That length, along with the individual lengths of the
components of the dual gasket assembly (support coupling 11, compressible
interior gasket 12, and the compressible outer weather gasket 14) are all
measured generally parallel to the length 23 of the abutment joint that will be
sealed. The length 16 of the dual gasket assembly, or parts of the dual gasket
assembly, can be longer, equal to, or shorter than the length 23 of the abutment
joint. In particular, in some arrangements it can be desirable that the lengths of
the compressible interior gasket 12 and the compressible outer weather gasket
14 be longer or shorter than the length 23 of any particular abutment joint, with
the length of the support coupling 11 either being the same as or shorter than the
length 23 of the abutment joint.

The width 17 of the dual gasket assembly is the next largest length
dimension measured perpendicular to the length 16 of the dual gasket assembly.
The width 17 of the dual gasket assembly is also the length that is parallel to the
width 24 of the abutment joint. In some embodiments, the width 24 of the
abutment joint is substantially more than the width 17 of the dual gasket
assembly; in some embodiments, the width 17 of the dual gasket assembly is

50% or less than the width 24 of the abutment joint. In some embodiments, the
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width 17 of the dual gasket assembly is 25% or less than the width 24 of the
abutment joint.

The breadth 18 of the dual gasket assembly is the thickness of the dual
gasket assembly, not accounting for any projection that might extend from the
support coupling base. The thickness of the dual gasket assembly as used
herein is the distance between the outer contact faces of the gasket; that is, the
outermost part of each gasket that will contact the edge faces of each panel that
forms the abutment joint. The term “original breadth” of the dual gasket
assembly, as used herein, is the breadth of the dual gasket assembly prior to any
compressive force on the gaskets, in other words when the gaskets are in a
relaxed state. The dual gasket assembly preferably has an original breadth 18
that is greater than the breadth 25 of the abutment joint between the two wall
panels.

Fig. 3 is a cross-sectional or end view of an embodiment of a support
coupling for the dual gasket assembly. The support coupling 30 comprises an
elongate body having a base 31, the base having a top surface 32 and a bottom
surface 33. The top surface of the base further has an interior gasket support 36
and an exterior gasket support 37, and the interior gasket support and the
exterior gasket support are on opposing sides of the top surface of the base of
the support coupling. The compressible interior gasket is then attached to the
interior gasket support and the compressible outer weather gasket is attached to
the exterior gasket support (gaskets are not shown attached in Fig. 3). In the
embodiment of Fig. 3, both the interior gasket support 36 and the exterior gasket
support 37 have a c-shaped gasket retention cavity, a c-shaped channel parallel
to and extending the length of the support coupling of the dual gasket assembly,
designed to be used with the compressible interior gasket and a compressible
outer weather gasket, wherein each gasket has a compatible T-shaped
projection. In some embodiments, the support coupling has a length, parallel to
the length of the dual gasket assembly, that corresponds to the length of the

abutment joint between the edge faces of the two wall panels to be sealed.
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The bottom surface 33 of the base 31 of the support coupling 30 has
contact areas 35, on either side of T-shaped projection 38, the contact areas
stabilizing the support coupling on an edge face of one of the two wall panels.
This bottom surface further has an attachment area for attaching the support
coupling to the edge face, the attachment area having at least one projection that
can be seated in a metallic channel in the edge face of a panel to attach the
support coupling to the panel. The support coupling of Fig. 3 has a base
attachment area 34 that is considered the area on the bottom surface of the
base, in the plane of the bottom surface on the base, that provides for the
attachment of the support coupling to the edge face. The projection 38 shown in
Fig. 3 has a “T” shape, designed to be slid or fitted into a C-shaped channel in
the edge face of the panel.

Fig. 4 is a cross-sectional view of a preferred dual gasket assembly 40
comprising a support coupling 41, a compressible interior gasket 42, and a
compressible outer weather gasket 43. In this embodiment, the compressible
interior gasket 42 and a compressible outer weather gasket 43 have a hollow,
flattened, hour-glass shape, the flattened or straight sides of the hour-glass (the
contact faces) configured to match with the planar edge face of the panels to be
sealed. The compressible interior gasket and the compressible outer weather
gasket are attached to the support coupling via gasket supports (45 & 46) on
opposing ends of the support coupling.

Attaching the compressible interior gasket and the compressible outer
weather gasket on opposing sides of the support coupling provides the
advantages of a redundant gasketing system; the compressible outer weather
gasket generally facing the outside environment of the wall while the
compressible interior gasket generally faces the inside environment of the wall.

In the embodiment shown in Fig. 4, both the interior gasket support 45
and the exterior gasket support 46 have a c-shaped gasket retention cavity, and
the compressible interior gasket 42 and a compressible outer weather gasket 43
each have a compatible T-shaped projection 47 that is seated in each c-shaped

cavity.
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Fig. 4 further illustrates the width and breadth dimensions of the dual
gasket assembly, both of which can be measured perpendicular to the length of
the dual gasket assembly. The width of the dual gasket assembly is the
dimension 400 in Fig. 4, that is the dimension that will be parallel to the width
dimension of the abutment joint that is to be sealed; the compressible interior
gasket 42, the support coupling 41, and the compressible outer weather gasket
43 all contribute to the width of the dual gasket assembly. That is, the width of
the dual gasket assembly is the distance from an outer periphery of the
compressible interior gasket to an outer periphery of the compressible outer
weather gasket as shown. The original breadth of the dual gasket assembly is
also shown in Fig. 4, i.e., the dual gasket assembly wherein the gaskets are in
an uncompressed state. In some embodiments, the dual gasket assembly has a
width as measured perpendicular to both the length and breadth of the dual
gasket assembly; the width being measured from the maximum outer periphery
of the compressible interior gasket to the maximum outer periphery of the
compressible outer weather gasket, which is generally less than the width of the
abutment joint between the two wall panels.

The original breadth of the dual gasket assembly is the thickness of the
dual gasket assembly prior to any compression of the gaskets in the sealing of
an abutment joint, that is when the gaskets are in a relaxed state. The original
breadth is the distance between the outermost part of each gasket that will
contact the edge faces of the panel is shown by the dimension 401 in Fig. 4. In
that figure, the flat edge faces shown on the compressible interior gasket and the
flat edge faces shown on the compressible outer weather gasket are the
outermost part from which the original breadth is measured. For the purposes
herein, the breadth of the dual gasket assembly is measured excluding any
projections extending from the base; only the gasket measurements are
considered. Further, while gaskets having flat faces are illustrated in the figures,
other shapes are possible, and in that instance the original breadth of the dual
gasket assembly is the maximum thickness of the uncompressed gasket as

measured perpendicular to the base of the support coupling.
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To form a seal, the dual gasket assembly has an original breadth that is
more than the breadth of the abutment joint between the two panels to be sealed.
Once the dual gasket assembly has sealed an abutment joint between the two
panels, the installed breadth of the dual gasket assembly is preferably the same
as the breadth of the abutment joint between the two panels.

The interior gasket support (36,45) and exterior gasket support (37,46) are
preferably made integral with the support coupling base. If desired, each of the
gasket support can further be made integral with its associated gasket. However,
in some embodiments it can be desirable to make only the compressible interior
gasket integral with a gasket support and allow the compressible outer weather
gasket to remain removable from the support, so that it can be replaced if
necessary due to weathering.

In the embodiments of the support coupling and dual gasket assembly
shown in Figs. 3 & 4, each interior gasket support (36,45) and exterior gasket
support (37,46) has a gasket retention cavity for attaching the compressible
interior gasket 42 and compressible outer weather gasket 43, respectively, via a
gasket retention projection 47 extending from each of the respective gaskets.
However, either or both of the gasket supports in the set could have a gasket
retention projection for attaching its respective gasket, with the respective
gasket(s) having a matching cavity for seating the associated gasket retention
projection.

Specifically, in some embodiments, the compressible interior gasket of the
dual gasket assembly is attached to the interior gasket support by either

i) a projection extending from the interior gasket support seated in a

cavity in the compressible interior gasket, or

i) a projection extending from the compressible interior gasket seated in

a cavity in the interior gasket support.

In some embodiments, the compressible outer weather gasket of the dual
gasket assembly is attached to the exterior gasket support by

i) a projection extending from the exterior gasket support seated in a

cavity in the compressible outer weather gasket, or
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i) a projection extending from the compressible outer weather gasket

seated in a cavity in the exterior gasket support.

In some preferred embodiments, the interior gasket support and the
exterior gasket support each has at least one projection or cavity for the
attachment of a gasket. As used herein, a “projection” extending from a part
means the part has an appendage extending (or jutting out) from the part that
has a suitable size and shape that it can be inserted into a suitably-sized and
shaped cavity in a second part and seated in that cavity to connect or attach the
two parts together. In some embodiments the projection is known as a “dart” and
can have any shape typically used for such dart as conventionally known, such
as, an arrow shape, a tree shape, a barbed shape, or a “T” shape. The associate
cavity with each of these shapes is an opening in the part that allows the shape
to be entered and seated in that part.

By “seat” or “seated” it is meant the projection is mechanically retained or
held in the cavity to secure the projection in the cavity and connect or attach the
two parts together. By cavity, it is meant a pocket, channel, unfilled space, or
hollowed-out space into the surface of a part that has a suitable size and shape
that can accept and seat a suitably-sized and shaped projection.

When projections and cavities are used, they must adequately attach each
gasket and gasket support together such that the dual gasket assembly can
further be attached to an edge face of a panel and the gaskets remain attached if
the panel is moved; and further, the gaskets can be compressed between two
adjacent edge faces without either gasket detaching from its gasket support.
Alternatively, the support coupling can first be attached to an edge face of a
panel, followed by the attachment of each gasket with any combination of
projections and cavities, which again must adequately attach each gasket and
gasket support such that the gaskets remain attached if the panel is moved; and
further, the gaskets can be compressed between two adjacent edge faces
without either gasket detaching from its gasket support.

Many different arrangements of projections and cavities are contemplated.

For example, a linear-arranged set of individually-separated gasket darts and a
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compatible linear-arranged set of individually-separated gasket support cavities,
both linear arrangements oriented parallel to the length of the dual gasket
assembly when installed and extending essentially the length of the support
coupling could be used, with the number of attachment points dictated by the
gasketing application. In a preferred embodiment, the projection is a continuous
projection, meaning that it extends essentially the length of the support coupling
oriented parallel to the length of the dual gasket assembly when installed.
Likewise, a preferred embodiment, the cavity is a continuous channel, again
meaning that it extends essentially the length of the support coupling oriented
parallel to the length of the dual gasket assembly when installed.

In some preferred embodiments, the projection can have a cross-sectional
“T” shape, that can in turn be seated in a cavity having a cross-sectional “C”
shape as shown by the cross-sectional views of the support coupling and dual
gasket assembly of Figs. 3 & 4. The C-shaped cavity typically forms a channel
on or in the support coupling base, the channel oriented parallel to the length of
the dual gasket assembly and extending in a preferably continuous manner along
the length of the support coupling base. Likewise, the associated gasket will have
a T-shaped projection extending in a preferably continuous manner along the
length of the gasket.

Likewise, a T-shaped projection extending in a preferably continuous
manner along the length of the base of the support coupling is seated in a C-
shaped cavity, typically forms a channel on or in the edge face of a wall panel
with the channel oriented parallel to the length of the edge face length and
extending in a preferably continuous manner along that edge face length. Fig. 8
illustrates a panel 90 having one possible type of C-channel 91 formed in the
edge face using a metallic C-shaped channel anchor 91.

In some preferred embodiments, the compressible interior gasket and
compressible outer weather gasket have the same shape, and one preferred
shape is shown in Fig. 4 as a dual-lobed, hollow, flattened, hour-glass shape, the
flattened or straight sides of the hour-glass configured to match with the planar

edge face of the panels to be sealed. However, there is no requirement the
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shape of the compressible interior gasket and a compressible outer weather
gasket be the same. Other gasket shapes and materials are believed suitable for
use in the application. It is believed that many different gasketing materials,
having a round or mostly round, curved, or rectangular or mostly rectangular
cross section, or combinations thereof, could be used as gaskets in the dual
gasket assembly.

In preferred embodiments, the shape of the gaskets and gasket supports
are configured such that both the compressible interior gasket and the
compressible outer weather gasket are not compressed onto the edge face of a
wall panel when the dual gasket assembly is attached to that edge face. As
shown in Fig. 4, the bottom contact surface 48 of each gasket aligns with the
bottom surface of the base of the support coupling. This facilitates the installation
of the dual gasket assembly on the edge face of a wall panel.

For example, for the preferred embodiment shown in Fig. 4, to install the
dual gasket assembly on the edge face of a wall panel, the support coupling can
be first attached to the edge face, and then the T-shaped projection of the
compressible interior gasket can be slid into the C-shaped interior gasket support
of the support coupling to attach the compressible interior gasket. The
compressible outer weather gasket can be attached in like matter to the exterior
gasket support. Since the base surface of the gaskets is at most flush with the
bottom surface of the support coupling, the gaskets can be slid into the C-shaped
cavities in the support coupling without substantial friction from the edge face of
the wall.

Alternatively, both the compressible interior gasket and the compressible
outer weather gasket can be attached to the support coupling, again by sliding
each T-shaped gasket projection into its associated C-shaped gasket support on
the support coupling to make a fully-assembled dual gasket assembly, and then
the support coupling can be attached to the edge face of the wall panel. Again,
since the base surface of the gaskets is at most flush with the bottom surface of
the support coupling, the dual gasket assembly can be attached without first

compressing the gaskets on the edge face of the wall. Both of these techniques
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allow easier and more precise placement of the dual gasket assembly on the
edge face of the wall. Further, this preferred gasket configuration still provides
adequate sealing of the abutment joint, as both the compressible interior gasket
and the compressible outer weather gasket are later compressed against both
edge faces of the abutment joint by contact with a second edge face from
another wall to fully seal the abutment joint.

Preferably in the use of the dual gasket assembly in a tilt wall, the
compressible interior gasket is installed on the support coupling as a condensed
interior gasket and the compressible outer weather gasket is also installed on the
support coupling as a condensed outer weather gasket. By “condensed” it is
meant the original breadth of the gasket is reduced such that the gasket breadth
is less than the abutment joint to be sealed. In some embodiments the breadth of
each of the condensed interior gasket and the condensed outer weather gasket
can be as much as 50% or more of the breadth of the abutment joint.

The condensed interior gasket and the condensed outer weather gasket
are believed to be particularly useful with tilt wall construction, as concrete tilt
wall panels are rather large and heavy, and they could potentially damage the
gaskets installed on the edge faces of the wall panels during the lifting and
vertical positioning of the wall panels.

Therefore, by casting the concrete wall panel with an integral metallic
channel anchored in the concrete, the edge face has a metallic channel by which
the support coupling can be attached by sliding the projection from the support
coupling base into the channel at any desired point during the installation of the
wall panels. For example, the support coupling can be attached to the channel
while the wall panel is in a horizontal position prior to being lifted into a vertical
position, or the support coupling can be attached to the channel after the wall
panel has been lifted into a vertical position. In one preferred embodiment, the
support coupling is attached to the channel after two adjacent panels have been
lifted and positioned vertically in place, with the metallic channel positioned in the
edge face making up one side of the abutment joint between the panels. The

support coupling can be slid down between the two edge faces of the panel, with
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the projection from the base of the support coupling inserted in the channel to
attach the support coupling to one of the edge faces.

The use of the condensed interior gasket and the condensed outer
weather gasket allows the gaskets to similarly be installed as desired. For
example, the two condensed gaskets can likewise be installed, by inserting a
gasket projection into a C-shaped gasket support channel and sliding the
condensed gasket onto the support coupling. The installation of the condensed
gaskets can be done prior to the installation of the support coupling on the wall,
and the whole dual gasket assembly installed as previously described for the
installation of just the support coupling while the wall panel is in a horizontal or
vertical position, or preferably when two concrete wall panels are already
vertically in place with a desired abutment joint.

That is, in the process for making a panel module, prior to attaching to the
metallic channel the support coupling for the dual gasket assembly, a condensed
interior gasket is attached to the interior gasket support of the support coupling,
and a condensed outer weather gasket is attached to the exterior gasket support
of the support coupling. Additionally, after the condensed gaskets are attached,
the process can include a step of expanding the condensed interior gasket and
the condensed outer weather gasket or allowing the condensed interior gasket
and the condensed outer weather gasket to expand.

Alternatively, the condensed gaskets can be installed after the support
coupling has been installed on the edge face of the wall panel. That is, in the
process for making a panel module, after attaching to the metallic channel the
support coupling for the dual gasket assembly, a condensed interior gasket is
attached to the interior gasket support of the support coupling, and a condensed
outer weather gasket is attached to the exterior gasket support of the support
coupling. Additionally, after the condensed gaskets are attached, the process can
include a step of expanding the condensed interior gasket and the condensed
outer weather gasket or allowing the condensed interior gasket and the

condensed outer weather gasket to expand.

26



10

15

20

25

30

WO 2023/215086 PCT/US2023/018403

Therefore, in one embodiment, this invention relates to a process for
making a tilt wall having a sealed abutment joint, the wall comprising a first wall
panel, a dual gasket assembly, and a second wall panel, wherein the dual gasket
assembly comprises an interior gasket, a support coupling, and a weather
gasket,

the first and second panels each having a height and a thickness, and
each having a first major face and an opposing second major face,

the first panel further having a first edge face, said first edge face being
generally perpendicular to both the first major face and the opposing second
major face of the first panel; the first edge face having a first edge face length
that is the height of the first panel and a first edge face width that is the thickness
of the first panel,

the second panel further having a second edge face, said second edge
face being generally perpendicular to both the first major face and opposing
second major face of the second panel; the second edge face having a second
edge face length that is the height of the second panel and a second edge face
width that is the thickness of the second panel,

the process including the steps of:

a) preparing a horizontally-oriented casting form for casting the first panel,
the casting form comprising at least one casting form wall for forming the

first edge face, wherein the at least one casting form wall includes a

metallic channel anchor for forming the integral metallic channel in the first

edge face, the integral metallic channel anchor being oriented such that
the metallic channel in the first edge face is parallel to the first edge face
length;

b) inserting structural reinforcing elements into the casting form and
attaching the reinforcing elements to the metallic channel anchor;

c) applying concrete into the casting form and curing the concrete to form a
horizontally-oriented first panel having an integral metallic channel
anchored in the concrete;

d) removing the casting form; and
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e)

f)

attaching to the metallic channel the support coupling for the dual gasket
assembly,
the support coupling comprising a base, the base having a top surface
and a bottom surface,
the top surface further having an interior gasket support and an
exterior gasket support,
the bottom surface of the base having a contact area for stabilizing the
support coupling on the edge face, the bottom surface further
having an attachment area for attaching the support coupling to
said metallic channel, the attachment area being at least one
projection;
with the proviso that either before or after the attachment of the support
coupling to the metallic channel, a condensed interior gasket is attached
to the interior gasket support of the support coupling, and a condensed
outer weather gasket is attached to the exterior gasket support of the
support coupling;
moving the horizontally-oriented first panel from a horizontal to a vertical
position, with the first edge face length with attached support coupling for
the dual gasket assembly also oriented vertically;
providing a second panel in a vertical position, with the second edge face
length also oriented vertically;
aligning the first and second wall panels, such that the first major face of
the first wall panel and the first major face of the second wall panel lie in
the same first plane, and the opposing second major face of the first wall
panel and the opposing second major face of the second wall panel lie in
the same second plane, and the first and second planes form a set of
parallel major face planes, and the first edge face of the first wall panel
and the second edge face of the second wall panel also form a set of
parallel edge face planes, with the support coupling of the dual gasket
assembly attached to the first edge face positioned between the first edge

face of the first wall panel and the second edge face of the second wall
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panel within both the set of parallel major face planes and the set of
parallel edge face planes, and

moving the second wall panel relative to the first wall panel to move
the second edge face to a desired distance proximate the first edge face
to form a desired breadth of the abutment joint between the edge faces;
and

i) expanding the condensed interior gasket and the condensed outer

weather gasket or allowing the condensed interior gasket and the
condensed outer weather gasket to expand and contact and compress
against both the first edge face of the first panel and the second edge face
of the second panel, to seal the abutment joint between the said edge

faces of the two panels.

Alternatively, the support coupling can be attached to the edge face prior
to lifting the panel into a vertical position, followed by inserting the condensed
gaskets after two adjacent panels have been lifted and positioned vertically in
place, with the metallic channel positioned in the edge face making up one side
of the abutment joint between the panels and having the support coupling
attached.

That embodiment relates to a process for making a tilt wall having a
sealed abutment joint, the wall comprising a first wall panel, a dual gasket
assembly, and a second wall panel, wherein the dual gasket assembly comprises
an interior gasket, a support coupling, and a weather gasket,

the first and second panels each having a height and a thickness, and
each having a first major face and an opposing second major face,

the first panel further having a first edge face, said first edge face being
generally perpendicular to both the first major face and the opposing second
major face of the first panel; the first edge face having a first edge face length
that is the height of the first panel and a first edge face width that is the thickness

of the first panel,
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the second panel further having a second edge face, said second edge

face being generally perpendicular to both the first major face and opposing

second major face of the second panel; the second edge face having a second

edge face length that is the height of the second panel and a second edge face

width that is the thickness of the second panel,

a)

the process including the steps of:

preparing a horizontally-oriented casting form for casting the first panel,

the casting form comprising at least one casting form wall for forming the

first edge face, wherein the at least one casting form wall includes a

metallic channel anchor for forming the integral metallic channel in the first

edge face, the integral metallic channel anchor being oriented such that

the metallic channel in the first edge face is parallel to the first edge face

length;

inserting structural reinforcing elements into the casting form and

attaching the reinforcing elements to the metallic channel anchor;

applying concrete into the casting form and curing the concrete to form a

horizontally-oriented first panel having an integral metallic channel

anchored in the concrete;

removing the casting form; and

attaching to the metallic channel the support coupling for the dual gasket

assembly,

the support coupling comprising a base, the base having a top surface
and a bottom surface,

the top surface further having an interior gasket support and an exterior
gasket support,

the bottom surface of the base having a contact area for stabilizing the
support coupling on the edge face, the bottom surface further having
an attachment area for attaching the support coupling to said metallic

channel, the attachment area being at least one projection;
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f)

)

moving the horizontally-oriented first panel from a horizontal to a vertical
position, with the first edge face length with attached support coupling for
the dual gasket assembly also oriented vertically;
providing a second panel in a vertical position, with the second edge face
length also oriented vertically; and
aligning the first and second wall panels, such that the first major face of
the first wall panel and the first major face of the second wall panel lie in
the same first plane, and the opposing second major face of the first wall
panel and the opposing second major face of the second wall panel lie in
the same second plane, and the first and second planes form a set of
parallel major face planes,

and the first edge face of the first wall panel and the second edge
face of the second wall panel also form a set of parallel edge face planes,

with the support coupling of the dual gasket assembly attached to
the first edge face positioned between the first edge face of the first wall
panel and the second edge face of the second wall panel within both the
set of parallel major face planes and the set of parallel edge face planes,
and

moving the second wall panel relative to the first wall panel to move
the second edge face to a desired distance proximate the first edge face
to form a desired breadth of the abutment joint between the edge faces;
attaching a condensed interior gasket to the interior gasket support of the
support coupling and attaching a condensed outer weather gasket to the
exterior gasket support of the support coupling; and
expanding, or allowing the expansion of, the condensed interior gasket
and the condensed outer weather gasket, to contact and compress
against both the first edge face of the first panel and the second edge face
of the second panel to seal the abutment joint between the said edge

faces of the two panels.
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In one preferred embodiment, the support coupling is attached to the
channel of an edge face after two adjacent panels have been lifted and
positioned vertically in place, with the metallic channel positioned in the edge
face making up one side of the abutment joint between the panels. The support
coupling is then slid down between the two edge faces of the panel, with the
projection from the base of the support coupling inserted in the channel to attach
the support coupling to one of the edge faces. Each of the condensed interior
gasket and the condensed outer weather gasket are then slid down between the
two edge faces of the panel to form the dual gasket assembly between the edge
faces of the two wall panels.

That embodiment relates to a process for making a tilt wall having a
sealed abutment joint, the wall comprising a first wall panel, a dual gasket
assembly, and a second wall panel, wherein the dual gasket assembly comprises
an interior gasket, a support coupling, and a weather gasket,

the first and second panels each having a height and a thickness, and
each having a first major face and an opposing second major face,

the first panel further having a first edge face, said first edge face being
generally perpendicular to both the first major face and the opposing second
major face of the first panel; the first edge face having a first edge face length
that is the height of the first panel and a first edge face width that is the thickness
of the first panel,

the second panel further having a second edge face, said second edge
face being generally perpendicular to both the first major face and opposing
second major face of the second panel; the second edge face having a second
edge face length that is the height of the second panel and a second edge face
width that is the thickness of the second panel,

the process including the steps of:

a) preparing a horizontally-oriented casting form for casting the first panel,
the casting form comprising at least one casting form wall for forming the

first edge face, wherein the at least one casting form wall includes a

metallic channel anchor for forming the integral metallic channel in the first
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edge face, the integral metallic channel anchor being oriented such that
the metallic channel in the first edge face is parallel to the first edge face
length;
inserting structural reinforcing elements into the casting form and
attaching the reinforcing elements to the metallic channel anchor;
applying concrete into the casting form and curing the concrete to form a
horizontally-oriented first panel having an integral metallic channel
anchored in the concrete;
removing the casting form; and
moving the horizontally-oriented first panel from a horizontal to a vertical
position, with the first edge face length with attached support coupling for
the dual gasket assembly also oriented vertically;
providing a second panel in a vertical position, with the second edge face
length also oriented vertically; and
aligning the first and second wall panels, such that the first major face of
the first wall panel and the first major face of the second wall panel lie in
the same first plane, and the opposing second major face of the first wall
panel and the opposing second major face of the second wall panel lie in
the same second plane, and the first and second planes form a set of
parallel major face planes,

and the first edge face of the first wall panel and the second edge
face of the second wall panel also form a set of parallel edge face planes,

with the support coupling of the dual gasket assembly attached to
the first edge face positioned between the first edge face of the first wall
panel and the second edge face of the second wall panel within both the
set of parallel major face planes and the set of parallel edge face planes,
and

moving the second wall panel relative to the first wall panel to move
the second edge face to a desired distance proximate the first edge face

to form a desired breadth of the abutment joint between the edge faces;
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h) attaching to the metallic channel the support coupling for the dual gasket

assembly,

the support coupling comprising a base, the base having a top surface
and a bottom surface,

the top surface further having an interior gasket support and an exterior
gasket support,

the bottom surface of the base having a contact area for stabilizing the
support coupling on the edge face, the bottom surface further having
an attachment area for attaching the support coupling to said metallic
channel, the attachment area being at least one projection;

with the proviso that either before or after the attachment of the support

coupling to the metallic channel, a condensed interior gasket is attached

to the interior gasket support of the support coupling, and a condensed

outer weather gasket is attached to the exterior gasket support of the

support coupling;

expanding, or allowing the expansion of, the condensed interior gasket

and the condensed outer weather gasket, to contact and compress

against both the first edge face of the first panel and the second edge face

of the second panel to seal the abutment joint between the said edge

faces of the two panels.

As previously described, the condensed gaskets have a reduced breadth,

which is less than the breadth of the abutment gap, that allows them to be

inserted after the abutment gap has been formed, and in some embodiments the

breadth of each of the condensed interior gasket and the condensed outer

weather gasket can be as much as 50% or more of the breadth of the abutment

joint. However, the condensed gaskets should also expand and be further

compressible such that they can compress against both edge faces of the

abutment joint once the condensed gaskets are positioned in place, to seal the

abutment joint.
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Such condensed gaskets can be made by several processes including
one that radially compresses the gaskets to reduce their breadth, and then wraps
the gaskets with a light plastic covering that holds the gaskets in a condensed
state. The plastic covering can be provided with a tear strip to longitudinally rip
the plastic wrap on the condensed gasket and allow it to expand after the gasket
is positioned between two edge faces in an abutment joint. While this is
essentially a mechanical method of keeping the gaskets in a condensed state,
any process that can form a condensed gasket that can further expand to
compress against both edge faces forming an abutment joint and seal that
abutment joint could be used.

The compressible interior gasket and a compressible outer weather
gasket can comprise any resilient material made in a compressible form that can
provide adequate sealing and is also adequately durable to withstand the rigors
of construction. The specific panel application may also have additional preferred
requirements for the gasket material, such as thermal expansion and contraction
properties within a certain range, and the ability to remain flexible over time and
varying temperatures to handle building sway and movement. It is desirable the
compressible outer weather gasket also preferably have adequate weathering
properties, such as not being excessively affected by water and/or UV light.

Resilient materials that are believed suitable for use in the compressible
interior gasket and the compressible outer weather gasket include elastomeric
and rubber materials, including such things as silicone and modified silicone
elastomers, ethylene propylene diene monomer (EPDM) rubbers, and other
compressible crosslinked elastomers and other flexible polyurethanes and
polyethylenes. The compressible forms of the gasket can include open-center
and relatively hollow or hollow-lobed constructions as shown in the present
figures, or varying types of closed-cell foams.

The compressible interior gasket and a compressible outer weather
gasket in the dual gasket assembly are significantly compressed in the sealed
abutment joint, therefore open-center, relatively hollow, or hollow-lobed gasket

structures are preferred in many embodiments. Specifically, the gaskets of the
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dual gasket assembly preferably can durably compress such that the breadth of
the dual gasket assembly in the compressed state in the sealed abutment joint is
at least 80% of the original breadth, preferably at least 75% of the original
breadth, and most preferably the breadth of the dual gasket assembly in the
sealed abutment joint is at least 50% of the original breadth.

In many embodiments, the contact area for stabilizing the support coupling
on the edge face is larger than the attachment area for attaching the support
coupling to said edge face; this is particularly the case when the support coupling
is attached to an edge face using an attachment area that is a projection or a
cavity. Fig. 5 is a cross-sectional view of an embodiment of the bottom surface of
the base of the support coupling wherein the attachment area is at least one
projection. The support coupling 50 has two gaskets supports 59 having darts.
As shown, support coupling 50 has a base attachment area 51 that has at least
one projection 52 attaching the support coupling to the edge face 63 of a panel
(the dotted line indicating the position of the edge face of the panel). The
attachment area is considered the area on the bottom surface of the base, in the
plane of the bottom surface on the base, that provides for the attachment of the
support coupling to the edge face.

The projection 82 shown in Fig. 5 has a beveled “T” shape, designed to
be slid or fitted into a C-shaped channel (or cavity) in the edge face 53 of the
panel. Additionally, Fig. 5 illustrates a support coupling wherein the contact area
84 for stabilizing the support coupling on the panel edge face and the base

attachment area 51 are not the same.

In some embodiments, the dual gasket assembly is suitable for sealing an
abutment joint between a first surface area of a first edge face of a first panel to a
second surface area of a second edge face of a second panel. On the first panel,
the first surface area to be sealed is generally a rectangular area on the first
edge face and has a major axis having a first surface length and a minor axis
having a first surface width; and on the second panel, the second surface area to

be sealed is also generally a rectangular area on the second edge face and has
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a major axis having a second surface length and a minor axis having a second
surface width.

Fig. 7 is a perspective view of a panel 71 having a rectilinear shape, the
panel having six sides. The six sides include two major faces and four edge
faces. Shown is a first major face 72 that is the frontside of the panel and an
opposing second major face 73 that is the backside of the panel. When the panel
is used in building construction, generally, the first major face 72 (or frontside
face) is the face of the panel that is either exposed to the weather or is the face
that is closest to and facing the exterior of a building; while the opposing second
major face 73 (or backside face) is the face of the panel that is the interior wall of
the building or is closest to and facing the interior of the building.

A dual gasket assembly is used to seal an abutment joint between a first
edge face of a first panel and a second edge face of a second panel by sealing a
first surface area of the first edge face of the first panel to a second surface area
of the second edge face of the second panel. Fig. 7 illustrates on a first panel
the first surface area to be sealed that is the shaded area on a first edge face of
that panel. The first surface area has a major axis having a first surface length
and a minor axis having a first surface width, the major axis being the longer
dimension of the surface area on that edge face and the minor axis being the
shorter dimension of the surface area on that same edge face. Likewise, but not
shown, the second surface area to be sealed of the second edge face of the
second panel similarly has a major axis having a second surface length and a
minor axis having a second surface width, the major axis being the longer
dimension of the surface area on that edge face and the minor axis being the
shorter dimension of the surface area on that same edge face.

Ultimately, the gap between this first surface area of the first edge face of
the first panel and the second surface area of the second edge face of the
second panel is sealed via the use of a dual gasket assembly. However, for
clarity, the features of the first panel will be discussed first.

Specifically, Fig. 7 illustrates a first edge face 74 of the first panel, the first

edge face having a first edge face area designated by the corner points A-B-C-D.

37



10

15

20

25

30

WO 2023/215086 PCT/US2023/018403

The first edge face is perpendicular to, or generally perpendicular to, both the
first major face 72 and the opposing second major face 73 of the first panel, the
first edge face having a first surface area 75 to be sealed, designated by the
corner points A-E-F-D.

By use of the phrase “surface area to be sealed’ it is meant the surface
area on the edge face of a panel that will include at least partial contact with the
dual gasket assembly after the gasket assembly is fully installed between the
edge faces of two panels, thereby sealing the abutment gap. It is not necessary
for the dual gasket assembly to be in contact with the entire width of an edge
face to seal the abutment joint. In many instances, the width of the dual gasket
assembly will not be as wide as the thickness of the panel, and generally it is
desirable for the dual gasket assembly be placed nearer to the outer face of the
panel (major face 72) and wall rather than nearer to the inner face of the panel
(major face 73) and wall, sealing an area as shown by the shading in Fig. 7. In
some embodiments, it will be desirable for the dual gasket assembly be placed
such that that dual gasket assembly is flush with the outer face of the panel
(major face 72), giving the wall an essentially continuous surface look. In some
other embodiments, it will be desirable for the dual gasket assembly be placed
such that that dual gasket assembly is not flush with the outer face of the panel
but is recessed inwardly between the panels from the outer face of the wall; this
could provide a wall surface wherein the panels and joints are much more
defined, if that is the aesthetic look that is desired.

The first surface area 75 to be sealed further has a first surface length,
which is represented by distance between points A-D or E-F, as the surface is
generally rectangular; and a first surface width, which is represented by distance
between points A-E or D-F, again as the surface is generally rectangular.
Further, the surface area 75 to be sealed shown in Fig. 7 is a preferred
embodiment; generally, the surface area 75 to be sealed has a first surface width
A-E or D-F that is less than the width of the entire first edge face A-B or D-C, and
the surface area 75 to be sealed is located closer to the frontside face (major

face 72) of the panel than to the backside face (major face 73) of the panel.
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However, the first surface width A-E or D-F of the surface area 75 could be as
wide as the first edge face 74, or the first surface width A-E or D-F could be
positioned at any point within the width of the first edge face 74.

In typical rectilinear wall construction, the first major face 72 of the first
panel lies in an outer plane that extends in all directions from the panel, and a
plurality of the first major faces of other such panels forms an outer wall surface.
Similarly, the opposing second major face 73 of the first panel lies in an inner
plane that extends in all directions from the panel, and a plurality of the second
major faces of other such panels forms an inner wall surface.

Although not repeated herein for conciseness, any of the features,
options, and elements described herein for any of the components or steps can

be applied to the processes for making a paneled wall having sealed abutment

joints.
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Claims

A process for making a panel module suitable for use in a tilt wall, the
panel module comprising a first panel having an integral metallic channel
and a support coupling for a dual gasket assembly,

the first panel having a height and a thickness, and having a first major

face and an opposing second major face,

the first panel further having a first edge face, the first edge face being

generally perpendicular to both the first major face and the opposing

second major face;

the first edge face having a first edge face length that is the height of the

first panel and a first edge face width that is the thickness of the first

panel,
the process comprising the steps of:

a) preparing a casting form for casting the first panel, the casting form
comprising at least one casting form wall for forming the first edge
face,

wherein the at least one casting form wall includes a metallic
channel anchor for forming the integral metallic channel in the first
edge face,

the integral metallic channel anchor being oriented such that the
metallic channel in the first edge face is parallel to the first edge
face length;

b) inserting structural reinforcing elements into the casting form and
attaching the reinforcing elements to the metallic channel anchor;

c) applying concrete into the casting form and curing the concrete to form
a first panel having an integral metallic channel anchored in the
concrete;

d) removing the casting form; and

e) attaching to the metallic channel the support coupling for the dual

gasket assembly,
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the support coupling comprising a base, the base having a top
surface and a bottom surface,

the top surface further having an interior gasket support and an
exterior gasket support,

the bottom surface of the base having a contact area for stabilizing
the support coupling on the edge face, the bottom surface further
having an attachment area for attaching the support coupling to said

metallic channel, the attachment area being at least one projection.

The process of claim 1, wherein prior to step €), a condensed interior
gasket is attached to the interior gasket support of the support coupling,
and a condensed outer weather gasket is attached to the exterior gasket

support of the support coupling.

The process of claim 2 further comprising a step, after step e) of:
f) expanding the condensed interior gasket and the condensed outer
weather gasket or allowing the condensed interior gasket and the

condensed outer weather gasket to expand.

The process of claim 1, wherein after step ), a condensed interior gasket
is attached to the interior gasket support of the support coupling, and a
condensed outer weather gasket is attached to the exterior gasket support

of the support coupling.

The process of claim 4 further comprising a step, after step e) of:
f) expanding the condensed interior gasket and the condensed outer
weather gasket or allowing the condensed interior gasket and the

condensed outer weather gasket to expand.
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A process for making a tilt wall having a sealed abutment joint, the wall
comprising a first wall panel, a dual gasket assembly, and a second wall
panel,

wherein the dual gasket assembly comprises an interior gasket, a
support coupling, and a weather gasket,

the first and second panels each having a height and a thickness,
and each having a first major face and an opposing second major face,

the first panel further having a first edge face, said first edge face
being generally perpendicular to both the first major face and the opposing
second major face of the first panel; the first edge face having a first edge
face length that is the height of the first panel and a first edge face width
that is the thickness of the first panel,

the second panel further having a second edge face, said second
edge face being generally perpendicular to both the first major face and
opposing second major face of the second panel; the second edge face
having a second edge face length that is the height of the second panel
and a second edge face width that is the thickness of the second panel,

the process including the steps of:

a) preparing a horizontally-oriented casting form for casting the first
panel, the casting form comprising at least one casting form wall for
forming the first edge face,

wherein the at least one casting form wall includes a metallic
channel anchor for forming the integral metallic channel in the first
edge face,

the integral metallic channel anchor being oriented such that the
metallic channel in the first edge face is parallel to the first edge
face length;

b) inserting structural reinforcing elements into the casting form and

attaching the reinforcing elements to the metallic channel anchor;
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c)

applying concrete into the casting form and curing the concrete to form
a horizontally-oriented first panel having an integral metallic channel
anchored in the concrete;
removing the casting form; and
attaching to the metallic channel the support coupling for the dual
gasket assembly,

the support coupling comprising a base, the base having a top
surface and a bottom surface,

the top surface further having an interior gasket support and an
exterior gasket support,

the bottom surface of the base having a contact area for stabilizing
the support coupling on the edge face, the bottom surface further
having an attachment area for attaching the support coupling to said
metallic channel, the attachment area being at least one projection;
moving the horizontally-oriented first panel from a horizontal to a
vertical position, with the first edge face length with attached support
coupling for the dual gasket assembly also oriented vertically;
providing a second panel in a vertical position, with the second edge
face length also oriented vertically; and
aligning the first and second wall panels, such that the first major face
of the first wall panel and the first major face of the second wall panel
lie in the same first plane, and the opposing second maijor face of the
first wall panel and the opposing second major face of the second wall
panel lie in the same second plane, and the first and second planes
form a set of parallel major face planes,

and the first edge face of the first wall panel and the second edge
face of the second wall panel also form a set of parallel edge face
planes,

with the support coupling of the dual gasket assembly attached to
the first edge face positioned between the first edge face of the first

wall panel and the second edge face of the second wall panel within
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both the set of parallel major face planes and the set of parallel edge
face planes, and

moving the second wall panel relative to the first wall panel to move
the second edge face to a desired distance proximate the first edge
face to form a desired breadth of the abutment joint between the edge
faces;

i) attaching a condensed interior gasket to the interior gasket support of
the support coupling and attaching a condensed outer weather gasket
to the exterior gasket support of the support coupling; and

J) expanding, or allowing the expansion of, the condensed interior gasket
and the condensed outer weather gasket, to contact and compress
against both the first edge face of the first panel and the second edge
face of the second panel to seal the abutment joint between the said

edge faces of the two panels.

A process for making a tilt wall having a sealed abutment joint, the wall
comprising a first wall panel, a dual gasket assembly, and a second wall
panel,

wherein the dual gasket assembly comprises an interior gasket, a
support coupling, and a weather gasket,

the first and second panels each having a height and a thickness,
and each having a first major face and an opposing second major face,

the first panel further having a first edge face, said first edge face
being generally perpendicular to both the first major face and the opposing
second major face of the first panel; the first edge face having a first edge
face length that is the height of the first panel and a first edge face width
that is the thickness of the first panel,

the second panel further having a second edge face, said second
edge face being generally perpendicular to both the first major face and

opposing second major face of the second panel; the second edge face
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a)

b)

c)

the process including the steps of:
preparing a horizontally-oriented casting form for casting the first
panel, the casting form comprising at least one casting form wall for
forming the first edge face,

wherein the at least one casting form wall includes a metallic

channel anchor for forming the integral metallic channel in the first

edge face,

the integral metallic channel anchor being oriented such that the

metallic channel in the first edge face is parallel to the first edge

face length;
inserting structural reinforcing elements into the casting form and
attaching the reinforcing elements to the metallic channel anchor;
applying concrete into the casting form and curing the concrete to form
a horizontally-oriented first panel having an integral metallic channel
anchored in the concrete;
removing the casting form; and
attaching to the metallic channel the support coupling for the dual
gasket assembly,

the support coupling comprising a base, the base having a top
surface and a bottom surface,

the top surface further having an interior gasket support and an
exterior gasket support,

the bottom surface of the base having a contact area for stabilizing
the support coupling on the edge face, the bottom surface further
having an attachment area for attaching the support coupling to said
metallic channel, the attachment area being at least one projection;

with the proviso that either before or after the attachment of the
support coupling to the metallic channel, a condensed interior gasket is

attached to the interior gasket support of the support coupling, and a
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f)

condensed outer weather gasket is attached to the exterior gasket
support of the support coupling;
moving the horizontally-oriented first panel from a horizontal to a
vertical position, with the first edge face length with attached support
coupling for the dual gasket assembly also oriented vertically;
providing a second panel in a vertical position, with the second edge
face length also oriented vertically; and
aligning the first and second wall panels, such that the first major face
of the first wall panel and the first major face of the second wall panel
lie in the same first plane, and the opposing second major face of the
first wall panel and the opposing second major face of the second wall
panel lie in the same second plane, and the first and second planes
form a set of parallel major face planes,

and the first edge face of the first wall panel and the second edge
face of the second wall panel also form a set of parallel edge face
planes,

with the support coupling of the dual gasket assembly attached to
the first edge face positioned between the first edge face of the first
wall panel and the second edge face of the second wall panel within
both the set of parallel major face planes and the set of parallel edge
face planes, and

moving the second wall panel relative to the first wall panel to move
the second edge face to a desired distance proximate the first edge
face to form a desired breadth of the abutment joint between the edge
faces:; and
expanding the condensed interior gasket and the condensed outer
weather gasket or allowing the condensed interior gasket and the
condensed outer weather gasket to expand and contact and compress
against both the first edge face of the first panel and the second edge
face of the second panel, to seal the abutment joint between the said

edge faces of the two panels.
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A process for making a tilt wall having a sealed abutment joint, the wall
comprising a first wall panel, a dual gasket assembly, and a second wall
panel, wherein the dual gasket assembly comprises an interior gasket, a
support coupling, and a weather gasket,

the first and second panels each having a height and a thickness,
and each having a first major face and an opposing second major face,
the first panel further having a first edge face, said first edge face being
generally perpendicular to both the first major face and the opposing
second major face of the first panel; the first edge face having a first edge
face length that is the height of the first panel and a first edge face width
that is the thickness of the first panel,

the second panel further having a second edge face, said second
edge face being generally perpendicular to both the first major face and
opposing second major face of the second panel; the second edge face
having a second edge face length that is the height of the second panel
and a second edge face width that is the thickness of the second panel,
the process including the steps of:

a) preparing a horizontally-oriented casting form for casting the first
panel, the casting form comprising at least one casting form wall for
forming the first edge face, wherein the at least one casting form wall
includes a metallic channel anchor for forming the integral metallic
channel in the first edge face, the integral metallic channel anchor
being oriented such that the metallic channel in the first edge face is
parallel to the first edge face length;

b) inserting structural reinforcing elements into the casting form and
attaching the reinforcing elements to the metallic channel anchor;

c) applying concrete into the casting form and curing the concrete to form
a horizontally-oriented first panel having an integral metallic channel
anchored in the concrete;

d) removing the casting form; and
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e)

moving the horizontally-oriented first panel from a horizontal to a
vertical position, with the first edge face length with attached support
coupling for the dual gasket assembly also oriented vertically;
providing a second panel in a vertical position, with the second edge
face length also oriented vertically; and
aligning the first and second wall panels, such that the first major face
of the first wall panel and the first major face of the second wall panel
lie in the same first plane, and the opposing second major face of the
first wall panel and the opposing second major face of the second wall
panel lie in the same second plane, and the first and second planes
form a set of parallel major face planes,

and the first edge face of the first wall panel and the second edge
face of the second wall panel also form a set of parallel edge face
planes,

with the support coupling of the dual gasket assembly attached to
the first edge face positioned between the first edge face of the first
wall panel and the second edge face of the second wall panel within
both the set of parallel major face planes and the set of parallel edge
face planes, and

moving the second wall panel relative to the first wall panel to move
the second edge face to a desired distance proximate the first edge
face to form a desired breadth of the abutment joint between the edge
faces;
attaching to the metallic channel the support coupling for the dual
gasket assembly,

the support coupling comprising a base, the base having a top
surface and a bottom surface,

the top surface further having an interior gasket support and an
exterior gasket support,

the bottom surface of the base having a contact area for stabilizing

the support coupling on the edge face, the bottom surface further
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having an attachment area for attaching the support coupling to said
metallic channel, the attachment area being at least one projection;
with the proviso that either before or after the attachment of the
support coupling to the metallic channel, a condensed interior gasket is
attached to the interior gasket support of the support coupling, and a
condensed outer weather gasket is attached to the exterior gasket
support of the support coupling; and

expanding, or allowing the expansion of, the condensed interior gasket
and the condensed outer weather gasket, to contact and compress
against both the first edge face of the first panel and the second edge
face of the second panel to seal the abutment joint between the said

edge faces of the two panels.
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