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ABSTRACT

Implementations of the present invention relate to systems, methods, and apparatus for
connecting one or more divider walls to structural components of a building. Particularly, at
least one implementation includes a flexible connection that can allow at least a portion of the
divider wall to move relative to the building's structural components. Consequently, such

movement can help the divider wall to withstand seismic events, such as earthquakes.
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DIVIDER WALL CONNECTION SYSTEMS AND METHODS

BACKGROUND OF THE INVENTION
The Field of the Invention

This invention relates to systems, methods, and apparatus for installing and
securing divider walls within a building.

Background and Relevant Art

Commonly, builders or architects divide the interior space of residential and
commercial buildings into smaller areas. For example, a builder can divide the floor
plan in a commercial building into discrete working areas, such as reception areas,
offices, conference rooms, etc. To divide the floor space, the builder typically installs
divider walls, which define (and separate) the discrete working areas within the
building. Such divider walls can be permanent, semi-permanent, or temporary. For
instance, the builder or occupants of the building can disassemble and rearrange semi-
permanent and/or temporary divider walls to reconfigure the working areas in the
building.

In some instances, such divider walls can span an entire height of the floor
(i.e., from floor to ceiling). Thus, divider walls can connect to the ceiling at the top
end and to the floor at the bottom end. Moreover, typically the divider walls have a
rigid connection with structural portions of the building, such as outer walls, floor,
and/or ceiling. Commonly, such connections do not allow either end of the divider
wall to move relative to the floor and/or ceiling. Furthermore, in installations
including a sub-floor and/or suspended ceiling, the wall can easily damage the sub-
floor and/or suspended ceiling during a seismic event.

In some instances, however, structural portions of the building can move
relative to each other. For example, high-rise buildings can sway, thereby causing
relative motion between upper floors of the building. Similarly, buildings located in
seismically active areas can (from time to time) experience seismic events, which can
cause relative movement between the building’s floors. Consequently, such relative
movement can stress, damage, and/or break rigidly connected divider walls.

Additionally or alternatively, a seismic event can damage the wall’s connection with
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the floor and/or ceiling of the building. In any event, as a result of a seismic event,
rigidly connected divider walls can create hazardous conditions within the building.

Additionally, in some instances, the builder can use partial-height divider
walls to divide the floor plan into discrete working areas. Particularly, the partial-
height divider walls can span less than the entire height of the building’s floor.
Consequently, the builder can connect only a portion of the partial-height divider wall
to a structural component of the building. For example, the builder can connect the
bottom end of the divider wall to the floor of the building. Alternatively, the builder
can connect the top end of the partial-height divider wall to the ceiling (i.e., a
suspended wall).

As noted above, in some instances the structural portions of the building can
experience movement. Furthermore, such movement (e.g., movement resulting from
seismic events) can translate to structures and objects located on and/or connected to
the building’s structural components. Typical semi-permanent or temporary divider
walls may have insufficient structural support and/or rigidity to adequately withstand
the forces transmitted from such movement. Furthermore, movement of the walls can
cause damage to connected surfaces, such as floors or ceilings.

Accordingly, there are a number of disadvantages in connecting divider walls
to structural components of a building that can be addressed.

BRIEF SUMMARY OF THE INVENTION

Implementations of the present invention solve one or more of the foregoing
or other problems in the art with systems, methods, and apparatus for connecting one
or more divider walls to structural components of a building. Particularly, at least one
implementation includes flexible connections that can allow at least a portion of the
divider wall to move relative to the building's structural components. Consequently,
in the event that the structural components of the building move relative to each other
(e.g., during a seismic event), the flexible connections can minimize, reduce, or
eliminate damage to the dividers or the structures to which the dividers are secured.

An implementation includes a wall module for defining one or more
individual work spaces within a building. The wall module has an upper section
having one or more first vertical supports and one or more first horizontal supports

connected to at least one of the one or more first vertical supports. The first vertical
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supports include first channels therein. Furthermore, the wall module includes a
lower section having one or more second vertical supports and one or more second
horizontal supports connected to at least one of the one or more second vertical
supports. The second vertical supports include second channels therein, and the first
and second channels are aligned with each other. In addition, the wall module
includes a plurality of mounting supports connected to the lower section. The
plurality of mounting supports include third channels aligned with the second
channels. The wall module also includes one or more splines coupling the upper
section to the lower section. The one or more splines are slidable within the first,
second, and third channels, and removing the one or more splines from the first
channel and positioning the one or more splines within one or more of the second and
third channels decouples the upper section from the lower section.

Another implementation includes a wall module flexibly connectable to one or
more structural components of a building. The wall module has a U-shaped channel
including a first wall and a second wall having a first distance therebetween. The
centering bracket is configured to couple to a structural component of a building.
Also, the flexible connection has a frame that includes one or more vertical supports
and one or more horizontal supports connected to at least one of the one or more
vertical supports. At least one of the one or more horizontal supports has a stringer
configured to secure one or more panels. Furthermore, the frame includes a top
portion that has opposing rounded faces with a second distance between outermost
points threreof. The second distance is equal to or greater than the first distance.

Implementations also include a seismically shiftable wall module for defining
one or more individual work spaces within a building. The wall module has a
plurality of vertical supports and a plurality of mounting supports securable to a floor
of a building. Furthermore, the wall module includes a horizontal support connecting
at least two vertical supports of the plurality of vertical supports to the plurality of
mounting supports. The wall module also includes a U-shaped channel securable to a
ceiling of the building, and a top end connected to or integrated with one or more of
the plurality of vertical supports and the horizontal support. In addition, the top end is

rotatably securable within the U-shaped channel.
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Additional features and advantages of exemplary implementations of the
invention will be set forth in the description which follows, and in part will be
obvious from the description, or may be learned by the practice of such exemplary
implementations. The features and advantages of such implementations may be
realized and obtained by means of the instruments and combinations particularly
pointed out in the appended claims. These and other features will become more fully
apparent from the following description and appended claims, or may be leamned by
the practice of such exemplary implementations as set forth hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to describe the manner in which the above-recited and other
advantages and features of the invention can be obtained, a more particular
description of the invention briefly described above will be rendered by reference to
specific embodiments thereof which are illustrated in the appended drawings. For
better understanding, the like elements have been designated by like reference
numbers throughout the various accompanying figures. Understanding that these
drawings depict only typical embodiments of the invention and are not therefore to be
considered to be limiting of its scope, the invention will be described and explained
with additional specificity and detail through the use of the accompanying drawings in
which:

Figure 1A illustrates a perspective view of a frame for a wall module in
accordance with one implementation of the present invention;

Figure 1B illustrates an enlarged partial view of the frame of Figure 1A;

Figuré 1C illustrates another enlarged partial view of the frame of Figure 1A;

Figure 1D illustrates one other enlarged partial view of the frame of Figure
1A;

Figure 2A illustrates a perspective view of a lower section of the frame of
Figure 1A;

Figure 2B illustrates an enlarged partial view of the lower section of Figure
2A;

Figure 3 illustrates a cross-sectional view of connection features for
connecting a panel to a frame in accordance with one implementation of the present

invention;
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Figure 4A illustrates a partial perspective view of a frame with a top end
secured within a U-shaped channel in accordance with one implementation of the
present invention;

Figure 4B illustrates the fame of Figure 4A positioned in a non-vertical
orientation in accordance with one implementation of the present invention; and

Figure 4C illustrates an end view of a frame having a top end secured within a
U-shaped channel positioned within a slot in a ceiling in accordance with one
implementation of the present invention,

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Implementations of the present invention provide systems, methods, and
apparatus for connecting one or more divider walls or wall modules to structural
components of a building. Particularly, at least one implementation includes flexible
connections that can allow at least a portion of the wall module to move relative to the
building's structural components. Consequently, in the event that the structural
components of the building move relative to each other (e.g., during a seismic event),
the flexible connections can minimize, reduce, or eliminate damage to the wall
modules or the structures to which the divider walls are secured.

For example, flexible connections can secure the wall module to the building’s
ceiling and/or floor., Accordingly, during a seismic event (e.g., when the building’s
ceiling and floor move relative to each other), the flexible connections that secure the
wall module can minimize, reduce, or eliminate damage to the divider wall as well as
to the structures adjacent thereto. Furthermore, the builder can rigidly secure the wall
module to a first structural component and flexibly to a second structural component
of the building. Thus, the wall module can move together with the first structural
component and relative to the second structural component, without damaging either
the rigid connection or the flexible connection. Moreover, facilitating such movement
can allow the wall module to remain undamaged during and after the movement.

The flexible connection can allow the wall module to move in a two
dimensional space relative to the structural component. Additionally or alternatively,
the flexible connection also can allow the wall module to move in a three-dimensional
space relative the structural component. In other words, the wall module can have

sufficient degrees of freedom to move relative to the structural component, as may be
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necessary to avoid damage to the connections and/or to the wall module. In one or
more implementations, one or more flexible connections also can be sufficiently rigid
to maintain and/or secure the wall module in a stationary position when the structural
components of the building remain unaffected by a seismic event.

At least one implementation includes a modifiable wall module, which the
builder or occupants of the building can reconfigure from a full-height configuration
to a partial-height configuration, and vice versa. Particularly, the partial-height
reconfigured wall module (i.e., reconfigured from full-height to partial-height
configuration) can have sufficient sgructural rigidity to withstand movement of the
structural components to which they are secured. Furthermore, the builder or
occupants of the building can reuse portions of the full-height modifiable wall module
to provide sufficient reinforcement and/or structural rigidity to the partial-height
divider wall.

Figures 1A-1C illustrate one implementation of a frame 100 for a full-height
wall module. The frame 100 also may be converted to a partial-height frame, as
further discussed below, and may be used in a partial-height wall module. For
example, the builder or installer may mount any number of suitable panels to the
frame 100, which may vary from one implementation to another, to complete the wall
module. Moreover, such panels may be permanently or removably connected to the
frame 100.

In one or more implementations, the frame 100 has a top end 110 that can
couple to a ceiling (as described below in connection with Figures 4A-4C) and a
bottom end 120 that can couple to a support, such as a structural floor 10. As
mentioned above, the bottom end 120 can couple to a concrete floor, which may be
below a suspended floor of the building. Additionally or alternatively, the bottom end
120 can couple to the suspended floor (i.e., a floor positioned above the structural
floor 10).

In one or more implementations, the frame 100 can include multiple left and
right vertical supports 130°, 1307, which can include vertical support 130a’, 130a”,
130b°, 130b” connected together. More specifically, the frame 100 can include an

upper section 102, which can have vertical supports 130a’, 130a”, and lower section
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104 that can have vertical supports 130b’, 130b”. In addition, the vertical supports
1307, 130" can couple to and/or be supported by the floor 10.

For instance, the vertical supports 130°, 130” can connect to mounting
supports 140", 140”, which can rest on and/or be connected to the floor 10. In one
implementation, the mounting supports 140, 140” can include a vertical member 141,
which can connect the mounting supports to the respective vertical supports 1307,
1307, and a foot 142, which can add stability to the frame 100. For example, the foot
142 can have an L-shape, a vertical portion of which can connect to or be integrated
with the vertical member 141. Accordingly, in at least one implementation, the frame
100 may have a support surface formed or defined by a horizontal portion of the 1-
shaped foot 142, which can have a larger area than the cross-sectional area of the
vertical supports 1307, 130” and/or of the vertical member 141 to provide stability for
the frame 100.

Additionally or alternatively, the mounting supports 140°, 140” may include
adjustment members, such as screws 143 connected to the foot 142, which can allow
the builder to level and/or orient the mounting supports 140°, 140” as well as the
frame 100 relative to the floor 10 and/or other structural components or elements of
the building. Particularly, the builder can adjust the length of the adjustment member
(e.g., screws 143) relative to the mounting supports 140’, 140", thereby adjusting
orientation of the mounting supports 140°, 140” and of the frame 100 relative to the
floor 10.

In one implementation, the builder can bolt the vertical supports 130°, 130" (or
portions thereof) to the floor 10. For instance, the builder can use anchor bolts or
screws to fasten and secure the mounting supports 140°, 140” to the floor 10. As
described above, in some instances, the foot 142 can include an approximately flat
portion oriented approximately perpendicularly relative to the vertical member 141,
Hence, a portion of the foot 142 can have an approximately parallel orientation
relative to the floor 10. Furthermore, the flat portion of the foot 142 (and of the
mounting supports 140°, 140) can rest directly on the floor 10, while the mounting
supports 140°, 140” can be bolted to the floor with one or more bolts or screws.

Alternatively, in some instances, the adjustment members, such as the screws 143 can
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space the mounting supports 140’, 140” from the floor 10, while the anchor bolts or
screws can fasten the mounting supports 140°, 140 to the floor 10.

The frame 100 also can include multiple horizontal supports, such as stringers
150, a lower horizontal support 160, torsion bars 170, and combinations thereof. The
horizontal supports can provide rigidity to the frame 100 and/or can allow the builder
to secure additional components or elements to the frame 100. For example, one or
more horizontal supports (e.g., stringers 150) can support and/or secure panels to the
frame 100, as described below. Moreover, as mentioned above, the frame 100 can
include the top end 110. In one or more implementations, the top end 110 can be
connected to or integrated with the vertical supports 130a’, 130a”, stringers 150,
torsion bars 170, and combinations thereof.

Furthermore, as mentioned above, the frame 100 can have a flexible lower
connection, which can allow movement of the frame 100 relative to the floor 10
during seismic events. Allowing such movement (e.g., limited movement) during a
seismic event can improve durability and/or seismic resistance of the frame 100.
Particularly, the frame 100 can include the lower horizontal support 160 coupled to
mounting supports 1407, 140”. In at least one implementation, a single connection
can secure or couple the lower horizontal support 160 to mounting supports 140",
140”.

For example, the mounting supports 140°, 140” can include platforms 180°,
180” that can support the lower horizontal support 160. In addition, as better
illustrated in the enlarged view of Figure 1B, the frame 100 may include fasteners 181
that can connect the lower horizontal support 160 to one or more of the platforms
180°, 180”. Moreover, in one implementation, the lower horizontal support 160 may
include a channel 161 that can accept a resistance block 182 therein, which can
restrict or limit twisting and/or rotation of the lower horizontal support 160 relative to
the vertical support 130” and vice versa. A fastener 183 can connect the resistance
block 182 to the platform 180”.

More specifically, in one or more implementations, the vertical supports 1307,
130" may, at least in part, have V-shaped profiles (e.g., V-shaped center portions
131). The lower horizontal support 160, in turn, also may have corresponding V-

shaped cutouts 162 on the ends thereof, which can at least partially fit over the V-
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shaped portions 131 of the vertical supports 130°, 130”. As such, the interface
between the V-shaped cutouts 162 and the V-shaped portions 131 can limit rotation
and/or twisting of the vertical supports 1307, 130” relative to one another as well as
relative to the lower horizontal member 160.

Moreover, the resistance block 182 can limit or prevent relative rotation of the
Jower horizontal support 160 about the vertical support 130”. In other words, the
resistance block 182 may interface with the channel 161 to limit or prevent rotation of
the Jower horizontal support 160 about the vertical support 130”. At the same time,
connection between the lower horizontal support 160 and the opposite vertical support
130" can allow more relative movement (i.e., rotation and/or twisting) between the
vertical support 130" and the lower horizontal support 160.

In any case, the lower horizontal support 160 can be rigidly connected at one
of the vertical supports 130°, 130" and flexibly or movably connected at the other of
vertical supports 130°, 130”. Consequently, the frame 100 and/or the lower section
104 may move during a seismic event in a manner that relative movement of various
support structures may not damage or destroy the frame 100. As noted above, the
floor 10 may move relative to the ceiling during a seismic event. Hence, as the floor
10 moves relative to the ceiling, the connection between the lower horizontal support
160 and the mounting supports 140°, 140” can allow the lower portion of the frame
100 to move and/or flex, thereby avoiding or limiting damage thereto.

In any event, the frame 100 can have a desired degree of flexibility (e.g.,
components of the frame 100 can flex and/or move relative to each other and/or
relative to support structures of the building) at the lower connection thereof. More
specifically, the frame 100 can be sufficiently flexible to allow movement or flexing
of the various components of the frame 100 during a seismic event. Also, the frame
100 can be sufficiently rigid, to maintain the frame 100 (and the divider wall
assembly) stationary in the absence of a seismic event.

For example, as shown in Figure 1A, the upper section 102 may include a
torsion bar 170, which can rigidly connect the vertical supports 130a’, 130a” together.
In other words, the torsion bar 170 may prevent or limit relative rotation and/or
twisting of the vertical supports 130a’, 130a”. In one example, as better illustrated in

an enlarged view in Figure 1C, the torsion bar 170 may include V-shaped cutouts that
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can fit over corresponding V-shaped portions of the vertical supports 130a’, 130a”. It
should be appreciated that, for instance, in lieu of the connection between the lower
horizontal support 160 and the mounting supports 140°, 140” described above, the
lower section 104 also can include one or more torsion bars that can limit or prevent
relative rotation and/or twisting of the vertical supports 130b’, 130b”.

As noted above, in one or more implementations, the wall module can be
modifiable from full-height to partial-height and vice versa. Hence, as shown in
Figure 1A, the upper section 102 can selectively couple to the Jower section 104. In
other words, the upper section 102 can decouple from the lower section 104, thereby
converting the frame 100 to a partial-height frame. For instance, the frame 100 can
have splines 190, 190" that can couple the upper section 102 to the lower section
104.

In at least one implementation, the upper section 102 and lower section 104
can have channels or grooves that can accept the splines 190°, 190” therein. For
example, the vertical supports 130a’, 130a” of the upper section and the vertical
support 130b’, 130b” of the lower section 104 can include corresponding channels,
which can accept the splines 190°, 190”. In one or more implementations, the
outward facing sides of the V-shaped portions of the vertical supports 130a’, 130b’,
130a”, 130b” can at least partially form or define V-shaped channels.

Figure 1D illustrates an enlarged portion of the vertical support 130 and the
spline 190 positioned within the V-shaped channel in the vertical supports 130°.
Likewise, the vertical supports 1307, illustrated in Figure 1A, can include similar or
the same channel, which can accept the spline 190”. In any event, the splines 190°,
190” can have a V-shape, which can fit into the V-shaped channels of the vertical
supports 130a’, 130b’, 130a”, 130b”. Furthermore, in light of this disclosure it should
be appreciated that the splines 190°. 190 and the corresponding channels in the
vertical supports 130a’, 130b’, 130a”, 130b” can have any number of suitable shapes
(i.e., cross-sections) and lengths, which may vary from one implementation to
another. Examples of spline and channel shapes include but are not limited to L-
shape, U-shape, square, and other shapes as well as combinations thereof.

In any case, the splines 190°, 190 can f{it into the channels of the respective

vertical supports 130a’, 130b’, 130a”, 130b”, thereby coupling the upper section 102
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to the lower section 104. Moreover, the corresponding shapes of the splines 1907,
190” and the channels in the vertical supports 130a’, 130b’, 130a”, 130b” can prevent
relative movement (e.g., lateral and/or axial movement, twisting, rotation, etc.) of the
vertical supports 130a’, 130b’, 130a”, 130b”. Additionally or alternatively, the
builder can couple the splines 190°, 190 to the upper section 102 and/or to the lower
section 104 with fasteners, such as screws.

In at least one implementation, the splines 190°, 190” can slide upward and/or
downward (i.e., toward the upper and/or lower sections 102, 104) within the channels
in the vertical supports 130a’, 130b’, 130a”, 130b”. Additicnally, in some instances,
the splines 190° and/or 190” can be contained entirely within the respective vertical
supports 130a’, 130a”. Likewise, in some instances, the splines 190 and/or 190” can
be contained entirely within the respective vertical supports 130b’, 130b” and
mounting supports 140°, 140”.  Accordingly, for instance, to reconfigure the divider
wall assembly from the full-height configuration to a partial-height configuration, the
builder or occupant of the building can disconnect the upper section 102 from the
lower section 104 by sliding the splines 190°, 190" to be positioned entirely within the
lower section 104 or within the upper section 102.

Figures 2A-2B illustrates one implementation, where the splines 190°, 190”
are positioned in the lower section 104, thereby forming a partial-height frame that
includes only the lower section 104. Specifically, as illustrated in Figure 2A, the
splines 190°, 190” can slide within corresponding channels into the respective vertical
supports 130b’, 130b” and, in some instances, into the mounting supports 140°, 1407,
thereby disconnecting the upper section from the lower section 104, In other words,
as the splines 190, 190” slide out of the channels in the upper section of the frame,
the splines 190°, 190” release and disconnect the upper section from the lower section
102.

Moreover, as described herein, the splines 190°, 190” can enter and remain
within the corresponding channels in the vertical supports 130b’, 130b” and/or within
the mounting supports 1407, 140”. Thus, in one implementations, the splines 190°,
190” also can reinforce the connection between the mounting supports 140°, 140” and
the respective vertical supports 130b’, 130b”. Moreover, implementations may

include mounting supports 140°, 140” that can at least partially restrain and/or secure



10

15

30

CA 02863778 2014-08-01

12

the splines 190, 190” without additional fasteners. Hence, a full-height frame may be
reconfigured into a partial-height frame without fastening the splines 190°, 190" to the
lower section 104.  Additionally or alternatively, however, the builder can fasten the
splines 190°, 190” to the vertical supports 130b’, 130b” and/or to the mounting
supports 140°, 140”.

For example, as illustrated in Figure 2B, the mounting support 140” may
include a pocket 144 formed in the foot 142 of the mounting support 140”.
Accordingly, the spline 190” can slide into and be secured within the pocket 144 of
the mounting support 140”. More specifically, the pocket 144 can Hmit or restrain the
spline 190” from lateral movement relative to the mounting support 140
Furthermore, it should be appreciated that the mounting support 140°, illustrated in
Figure 2A, also can include a pocket that can secure the spline 190’ therein, and
which can be similar to or the same as the pocket 144 (Figure 2B) of the mounting
support 140°. Also, in one implementation, the entire channel in the vertical supports
130’ and/or 130 (Figure 1A) or one or more portions thereof can be covered or
closed, in a manner to restrain the splines 190°, 190” therein. In any event, in at least
one implementation, the splines 130b’, 130b” can increase rigidity and stability of the
lower section 104,

As mentioned above and further described below, the upper section and/or the
lower section 104 of the frame may secure one or more panels, which may form an
exterior of the wall module. Consequently, in one implementation, the builder can
remove one or more panels from the wall module, thereby gaining access to the
elements and components of the frame 100, as illustrated in Figure 2A. In at least one
implementation, the vertical supports 130b’, 130b” as well as the vertical supports of
the upper section can have openings, such as slots 131, which can provide access to
the splines 190°, 190”.

In particulat, an assembler can engage the splines 190°, 190” (e.g., holes in the
splines 190°, 190”) by passing a tool (e.g., a screwdriver) through the slots 131. Once
engaged, the user can urge the splines 190’ and/or 190” up or down with the tool.
Thus, after removing the panels, the builder can slide the splines 190°, 190” out of the
upper section to disconnect the upper section from the lower section 104. Conversely,

to reconnect the upper section to the lower section 104 (i.e., to reconfigure the partial-
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height frame to a full-height frame), the builder positions the upper section over the
lower section 104, slide the splines 190°, 190” upward into the upper section, and
connects the splines 190’, 190” to the upper and lower sections 102, 104 (Figure 1A).

It should be appreciated that the builder can use the partial-height frame (e.g.,
the partial height frame that includes only the lower section 104) to configure a
partial-height wall module. For example, the builder can reconnect the panels (e.g., if
the panels had been previously removed) to lower section 104 to complete the
assembly. It should be noted, that the lower section 104 can remain connected to the
floor 10 during the reconfiguration of the frame from full-height to partial-height and
vice versa.

In light of this disclosure, it should be appreciated that additional support of
the lower section 104 provided by the splines 190°, 190” can aid the partial-height
wall module to remain unaffected during or after a seismic event. The partial-height
wall module can remain unaffected because without a fixed connection at the top,
rigid connection to the floor can move the partial-height wall module together with
the floor, thereby avoiding or limiting damage to the wall module. Furthermore, the
builder can provide such reinforcement while reusing existing components (e.g., the
splines 190°, 190”) of the full-height wall module, which can reduce the overall cost
of the project.

In light of this disclosure, it should be appreciated that the building or any
portion thereof can have any number of partial- and/or full-height wall modules,
which can at least partially define various working areas therein. Moreover, particular
combinations of wall modules and/or configurations of the working areas can vary
from one implementation to another. Likewise, the building can have any number of
supports (e.g., vertical, horizontal, mounting, and other supports) that can connect the
wall modules to the structural components of the building (e.g., floors, ceiling, walls,
etc.).

It should be further noted that lengths of such supports and components or
elements thereof also can vary from one implementation to the next. In one or more
implementations, the supports can span the entire length of one or more wall modules.

Alternatively, the length of the supports can span only a portion of the wall modules.
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As mentioned above, the upper and/or lower sections of the frame (e.g., of the
frame 100) can secure one or more panels. More specifically, securing one or more
panels to the frame can conceal the frame elements and/or components and can form a
partial- or full-height wall module (as described above). Furthermore, the panels can
removably connect (o the frame, such that the occupant or installer can gain access to
the frame components and/or elements by removing one or more panels, which can be
reattached thereafter. Figure 3 illustrates an exemplary connection between a panel
and a frame. In one implementation, the upper and lower sections 102, 104 of the
frame 100 (Figure 1A) can include one or more stringers 150, which can provide
support and/or increase rigidity of the upper and lower sections. In addition, each of
the stringers 150 can secure one or more panels to the frame.

More specifically, the stringer 150 can include one or more connection
features 151, which can interface with corresponding connection features 201 of a
panel 200. For instance, the connections features 201 of the panel 200 can snap onto
the connection features 151 of the stringer 150 and vice versa (i.e., the connections
features 201 and 151 are reversible). In one implementation, the connection features
201 can include undercutting portions that can snap about undercuts of the connection
features 151, thereby connecting the panel 200 to the stringer 150. It should be
appreciated that the connection features 151, 201 of the respective stringer 150 and
panel 200 can generally allow an installer to selectively and removably connect the
panel 200 to the stinger 150 and can vary from one implementation to another.

As noted above, the frame as well as the wall module that incorporates such
frame can connect to a floor and/or to a ceiling. Moreover, implementations can
include the frame that can have either a rigid or flexible connection with the floor.
Likewise, the frame can either rigidly or flexibly connect to the ceiling. Particularly,
in some instances, flexibly connecting the frame to the floor and/or to the ceiling can
minimize or avoid damage to the frame during a seismic event (e.g., while the ceiling
and the floor move relative to each other). Figures 4A-4C illustrate one
implementation of a flexible connection of the frame to the ceiling.

More specifically, Figure 4A illustrates a flexible upper connection assembly
210 connecting or coupling a divider wall assembly or wall module to a structural

component of the building (e.g., to a ceiling 20, Figure 4C). For example, as further
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described below, the ceiling can have a channel or a slot (e.g., a recessed or
protruding slot). In one implementation, the slot can include a bracket secured to the
ceiling. In any event, the ceiling can have a slot that can accept the flexible upper
connection assembly 210. Moreover, in one or more implementations, the flexible
upper connection assembly 210 can couple to a ceiling that does not have slot.

For instance, the flexible upper connection assembly 210 can include a support
assembly 220 and a centering bracket 230 secured to the support assembly 220. In one
example, a single centering bracket 230 can secure the top end of a frame, as
described herein. Hence, the centering bracket 230 may include multiple cutouts that
may accommodate or fit over one or more support assemblies 220, which may be
secured to the ceiling and/or within a slot in the ceiling. Alternatively or additionally,
implementations may include multiple support assemblies 220 that support multiple
centering brackets 230 for a single frame or wall module.

In at least one implementation, the support assembly 220 can have a first
member 221 and a second member 222. The second member 222 can slidably house
the first member 221 in a manner that allows the first member 221 to move laterally
relative to the second member 222. Consequently, the builder can adjust the distance
between the respective ends of the first member 221 and the second member 222 as
may be desired for a particular installation (e.g., to correspond with a particular width
of the slot in the ceiling).

Furthermore, the support assembly 220 can have support tabs 224, 225, which
can secure the support assembly 220 to the ceiling 20. For example, first member 221
can have the support tab 224 and the second member 222 can have the support tab
225. Hence, the builder can set or otherwise secure the support tabs 224, 225 on a
support surface of the ceiling. In other words, for a ceiling that includes a slot, at least
a portion of the first member 221 and/or of the second member 222 can protrude into
the slot, while the support tabs 244, 225 may be positioned above the slot.

Additionally, the support assembly 220 can include a fastener 240, which can
secure the first member 221 to the second member 222. In other words, after sliding
the second member 222 and the first member 221 to a desired width (e.g.,
corresponding with the slot in the ceiling), the builder can fasten the second member

222 and the first member 221 together with the fastener 240. For instance, the
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fastener 240 can comprise a bolt and a nut. It should be noted, however, that the
fastener 240 can vary from one implementation to the other. Furthermore, in light of
this disclosure, those skilled in the art should appreciate that the support assembly 220
can have various configurations, which can allow the builder to secure the support
assembly 220 to the ceiling and/or within the slot in the ceiling.

In at least one implementation, the second member 222 and/or the first
member 221 can have a slot that accepts the fastener 240. Accordingly, the fastener
240 can be partially engaged (e.g., the bolt may have a hand-tight nut thereon), and
the fastener 240 can move along the slot, relative to the first member 221 and second
member 222. Similarly, the first member 221 and the second member 222 can move
relative to each other when the fastener 240 is partially engaged.

The fastener 240 also can secure the centering bracket 230 to the support
assembly 220. Likewise, the centering bracket 230 together with the fastener 240 can
slide along the slot in the first member 221 and/or the second member 222 and, thus,
along the support assembly 220. As noted above, a portion of the wall module can
rigidly connect to the building's structural component. For instance, a bottom end of
the wall module can connect to the floor of the building.

As described above, in some instances, the building can have a suspended
floor, and the wall module can couple to a floor below the suspended floor of the
building. Consequently, the suspended floor can have slots or channels therein to
accommodate at least a portion of the wall module passing therethrough and
connecting to the floor below. In some instances, the slots or channels in the
suspended floor may be misaligned with the slot in the ceiling. Therefore, allowing
the centering bracket 230 to move along the support assembly 220, and thereby
moving within the slot in the ceiling, can allow the builder to properly align and
vertically position and orient the wall module and to secure the wall module or a
portion thereof (e.g., the frame). In other words, movement of the fastener 240 and/or
of the centering bracket 230 relative to the support assembly 220, and the resulting
movement of the centering bracket 230 relative to the slot in the ceiling, can
accommodate installation of the wall module where the slot in the ceiling is

misaligned with the slots or channels in the suspended floor.
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As described above, in at least one implementation, the wall module can
include one or more panels 200 coupled to a frame 100a. Except as otherwise
described herein, the frame 100a and its materials, elements, or components can be
similar to or the same as the frame 100 (Figures 1A-1C) and its respective materials,
elements, and components. In one example, the centering bracket 230 can include a
U-shaped channel 250, which can accept and secure a portion of the wall module.
Particularly, the U-shaped channel 250 can secure the top end of the frame 100a.

For instance, a top end 110a can have substantially the same width as the U-
shaped channel 250. Thus, the U-shaped channel 250 can frictionally secure the top
end 110a, thereby restricting or preventing movement of the top end 110a (and of the
wall module) relative to the centering bracket 230 and to the ceiling. Particularly, the
U-shaped channel 250 and the top end 110a can have a press fit (or an interference fit)
connection, which can provide sufficient force to restrain the frame 100a from
moving relative to the ceiling (e.g., absent a seismic event). Moreover, the top end
110a can have an at least partially spherical or a rounded shape.

In one implementation, the top end 110a can have rounded faces 106a, 106b.
As such, the top end 110a can rotate and/or pivot within the U-shaped channel 250.
In one example, the U-shape of the U-shaped channel 250 may be formed by the
opposing first and second walls of the U-shaped channel 250, which may have a first
distance therebetween. Similarly, a width of the top end 110a that can fit into the U-
shaped channel 250 can be defined by a second distance, which may span between
outermost points of the rounded faces 106a, 106b. As noted above, the top end 110a
can have an interference fit within the U-shaped channel 250. In other words, the
distance between the outermost points of the rounded faces 106a, 106b can be
approximately the same as or greater than the distance between the opposing walls
forming the channel in the U-shaped channel 250.

For example, as illustrated in Figure 4B, the builder can insert the top end
110a into the U-shaped channel 250 at a non-vertical angle. Subsequently, the builder
can tilt or rotate the top end 110a (and consequently the frame 100a) within the U-
shaped channel 250 to vertically orient the frame 100a relative to the building’s
ceiling and/or floor, as illustrated in Figure 4A. Moreover, as noted above, in the

event that the slot in the ceiling and slots or channels in the suspended floor are
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misaligned, the builder can move the frame 100a, together with the centering bracket
230, within the slot in the ceiling to compensate for such misalignment. After the
builder places the frame 100a into proper and/or desired alignment, the builder can
engage or tighten the fastener 240, to complete the installation of the top end 110a.

In at least one implementation, the centering bracket 230 also can include
panel covers 260a, 260b, which can couple to the U-shaped channel 250. The panel
covers 260a, 260b can cover a gap, if any, between the panels 200 and the ceiling.
The panel covers 260a, 260b also can provide additional stability to the wall module
and/or can restrain or limit movement of the wall module. In some instances, the
frame 100a can include cutouts that can facilitate entry of the panel covers 260a, 260b
or portions thereof as the frame 100a rotates out of vertical orientation (as shown in
Figure 4B).

As described above, for example, the bottom end of the wall module (or frame
100a) can rigidly connect to the floor. Accordingly, the wall module or a portion
thereof can move together with the floor during a seismic event (e.g., earthquake).
Thus, to avoid damage to the wall module, the top end 110a can be movable relative
to the ceiling (e.g., relative to the slot in the ceiling). For instance, the frame 100a can
pivot relative to and/or within the slot in the ceiling.

Additionally or alternatively, the top end 110a can move upward and/or
downward (e.g., within the slot in the ceiling and/or within the U-shaped channel
250). Also, the frame 100a can tilt and/or slide along the length of the U-shaped
channel 250. In any event, the top end 110a can have sufficient movement within the
U-shaped channel 250 to allow the frame 100a to move relative to the ceiling in a
manner that can avoid damaging or breaking the frame 100a as well as the wall
module including the frame 100a. Furthermore, maintaining flexibility, rather than
strengthening, at the sub-floor or similarly at a suspended ceiling can help prevent
damage at those points.

As described above, the top end 110a of the frame 100a can be positioned
within a slot or a channel in the ceiling. Figure 4C illustrates one exemplary
installation that includes a slot 21 in the ceiling 20, which can accommodate the top

end 110a of the frame 100a. Specifically, the upper connection assembly can at least
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partially fit within the slot 21 and can secure the top end 110a of the frame 100a in a
manner described above.

The present invention may be embodied in other specific forms without
departing from its spirit or essential characteristics. The described embodiments are
to be considered in all respects only as illustrative and not restrictive. The scope of
the invention is, therefore, indicated by the appended claims rather than by the
foregoing description. All changes that come within the meaning and range of

equivalency of the claims are to be embraced within their scope.



WHAT IS CLAIMED IS:

1. A wall module for defining one or more individual workspaces within a building,
the wall module comprising:
an upper section having one or more first vertical supports and one or more first
horizontal supports connected to at least one of the one or more first vertical supports, each
of the first vertical supports of the one or more first vertical supports including a first

channel therein;

alower section having one or more second vertical supports and one or more second
horizontal supports connected to at least one of the one or more second vertical supports,
each of the second vertical supports of the one or more second vertical supports including

a second channel therein, the first and second channels being aligned with each other;

a plurality of mounting supports connected to the lower section, the plurality of

mounting supports including third channels aligned with the second channels; and

one or more splines coupling the upper section to the lower section, the one or more
splines being slidable within the first, second, and third channels, wherein removing the
one or more splines from the first channel and positioning the one or more splines within
one or more of the second and third channels decouples the upper section from the lower

section;
wherein,

the one or more second vertical supports include a left second vertical support and

a right second vertical support; and

one horizontal support of the one or more second horizontal supports is rigidly
connected to the left second vertical support and flexibly connected to the right second
vertical support via a flexible connector, the flexible connector having a joint that allows

movement of the wall module relative to one or more structural components of the building.

-20-

Date Regue/Date Received 2020-11-02



2. The wall module as recited in claim 1, wherein the one or more first horizontal
supports or the one or more second horizontal supports include one or more stringers sized

and configured to secure one or more panels.

3. The wall module as recited in claim 2, further comprising one or more panels

secured to one or more stringers.

4. The wall module as recited in claim 1, further comprising one or more pockets
located in the mounting supports, the one or more pockets being sized and configured to

secure the one or more splines.

5. The wall module as recited in claim 1, wherein one or more of the first, second, and

third channels have a V-shaped configuration.

6. The wall module as recited in claim 5, wherein the one or more first vertical

supports include V-shaped portions that at least partially form the first channels.

7. The wall module as recited in claim 6, wherein the one or more first vertical
supports include two opposing first vertical supports, the wall module further comprising a

torsion bar secured between V-shaped portions of the two opposing first vertical supports.

8. The wall module as recited in claim 7, wherein the torsion bar includes V-shaped
cutouts on opposing ends thereof, the V-shaped cutouts being sized and configured to fit over

and interface with the V-shaped portions of the two opposing first vertical supports.

9. The wall module as recited in claim 3, wherein the one or more panels are secured

to one or more stringers through snap-fit connections.

10. The wall module as recited in claim 1, wherein the one horizontal support is rigidly

connected to the left second vertical support through a resistance block.
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11. The wall module as recited in claim 1, wherein the one horizontal support is flexibly
connected to the right second wvertical support through a v-shaped cutout that is in

communication with a v-shaped portion of the right second vertical support.

12. The wall module as recited in claim 1, the one horizontal support is the lowest

horizontal support.

13. The wall module as recited in claim 1, the one horizontal support is supported by a

platform that extends from the left second vertical support.

14. A wall module for defining one or more individual workspaces within a building,
the wall module comprising:
an upper section having one or more first vertical supports and one or more first
horizontal supports connected to at least one of the one or more first vertical supports, each
of a first vertical supports of the one or more first vertical supports including a first channel

therein;

a lower section having one or more second vertical supports and one or more second
horizontal supports connected to at least one of the one or more second vertical supports,
each of the second vertical supports of the one or more second vertical supports including

a second channel therein, the first and second channels being aligned with each other;

a plurality of mounting supports connected to the lower section, the plurality of

mounting supports including third channels aligned with the second channels; and

wherein:

the one or more second vertical supports include a left second vertical
support and a right second vertical support; and

one horizontal support of the one or more second horizontal supports is
rigidly connected to the left second vertical support and flexibly connected to the
right second vertical support via a flexible connector, the flexible connector having
a joint that allows movement of the wall module relative to one or more structural

components of the building.
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15. A wall module for defining one or more individual workspaces within a building,
the wall module comprising:
an upper section having one or more first vertical supports and one or more first
horizontal supports connected to at least one of the one or more first vertical supports, each
of a first vertical supports of the one or more first vertical supports including a first channel
therein;
alower section having one or more second vertical supports and one or more second
horizontal supports connected to at least one of the one or more second vertical supports,
each of the second vertical supports of the one or more second vertical supports including
a second channel therein, the first and second channels being aligned with each other;
a plurality of mounting supports connected to the lower section, the plurality of
mounting supports including third channels aligned with the second channels;
one or more splines coupling the upper section to the lower section, the one or more
splines being slidable within the first, second, and third channels, wherein removing the
one or more splines from the first channel and positioning the one or more splines within
one or more of the second and third channels decouples the upper section from the lower
section;
wherein:
the one or more second vertical supports include a left second vertical
support and a right second vertical support;
one horizontal support of the one or more second horizontal supports is
rigidly connected to the left second vertical support and movably connected to the
right second vertical support; and
one or more of the first, second, and third channels have a V-shaped
configuration, the one or more first vertical supports including V-shaped portions
that at least partially form the first channels, the one or more first vertical supports
including two opposing first vertical supports; and
a torsion bar secured between V-shaped portions of the two opposing first

vertical supports, the torsion bar including V-shaped cutouts on opposing ends
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thereof, the V-shaped cutouts being sized and configured to fit over and interface

with the V-shaped portions of the two opposing first vertical supports.
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