wo 2013/130871 A1 [N I 000000 OO O

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2013/130871 Al

(51

eay)

(22)

(25)
(26)
(30)

1

(72)

1

74

31

6 September 2013 (06.09.2013) WIPO I PCT
International Patent Classification: BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
E04B 2/72 (2006.01) E04B 2/74 (2006.01) DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
. o HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
International Application Number: KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
PCT/US2013/028404 ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
International Filing Date: NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,
28 February 2013 (28.02.2013) RW, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ,
™, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
Filing Language: English ZM, ZW.
Publication Language: English (84) Designated States (uniess otherwise indicated, for every
Priority Data: kind of regional protection available): ARIPO (BW, GH,
61/605061 29 February 2012 (29.02.2012) US GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
Applicant: DIRTT ENVIRONMENTAL SOLUTIONS TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
INC. [US/US]; 4001 South 700 East, Suite 450, Salt Lake EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
City, UT 84107 (US). MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SL SK, SM,
Inventor; and TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW,
Applicant : GOSLING, Geoff [CA/CA]; 32 Collingwood ML, MR, NE, SN, TD, TG).
Place NW, Calgary, Alberta T2L OP9 (CA). Published:

Agents: FRODSHAM, Michael, J. et al; Workman
Nydegger, 1000 Eagle Gate Tower, 60 E. South Temple,
Salt Lake City, UT 84111 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,

with international search report (Art. 21(3))

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))

(34

Title: MODULAR IN-WALL FUNCTIONAL CONDUITS
Pl
120
110

1B

) A
1B
4

20

160a
160{1600

)

|
160 1602
160h~_|

=

to—1 =

|

FIG. 1A

FIG. 1B
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MODULAR IN-WALL FUNCTIONAL CONDUITS

BACKGROUND OF THE INVENTION
The Field of the Invention

This invention relates to systems, methods, and apparatus for providing

modular and/or local conduits capable of fluid delivery and extraction.

Background and Relevant Art

Office space can be relatively expensive due to the basic costs of the location
and size of the office space. In addition to these costs, an organization may incur
further expense configuring the office space in a desirable layout. An organization
might purchase or rent a large open space in a building, and then subdivide or
partition the open space into various offices, conference rooms, or cubicles. Rather
than having to find new office space and move as an organization’s needs change, it is
often desirable to reconfigure the existing office space. Many organizations address
their configuration and reconfiguration issues by dividing large, open office spaces
into individual work areas using modular wall segments and partitions.

In particular, at least one advantage of modular systems is that they are
relatively easy to configure. In addition, modular systems can be less expensive to set
up and can allow for reconfiguration more easily than more permanently constructed
office dividers. For example, a set of offices and a conference area can be carved out
of a larger space in a relatively short period of time with the use of modular systems.
If office space needs change, the organization can readily reconfigure the space.

In general, modular office partitions typically include a series of individual
wall modules (and/or panels). The individual wall modules are typically free-standing
or rigidly attached to one or more support structures. In addition, the wall modules
are typically designed to provide a wide variety of potential configurations. In
particular, a manufacturer or assembler can usually align and join the various wall
modules together in almost any particular design. These designs can include anything
from large conference spaces to individual offices.

One will appreciate, however, that positioning of such partitions and,

consequently, individual spaces (e.g., offices, conference rooms, etc.) oftentimes
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cannot coincide with existing fluid distribution systems (e.g., HVAC, plumbing, gas,
etc.) within the building. Moreover, at times, occupants may desire to reconfigure
individual spaces, making alignment of such spaces with the building’s conduit more
challenging and sometimes impossible. Reconfiguring the building’s existing fluid
distribution systems can present another substantial challenge, which can result in
prohibitive cost associated with such reconfiguration. Conventional modular wall and
partition systems do not provide any fluid delivery or removal options for individual
spaces. Consequently, typical occupants or users of individual spaces have little, if
any, control over their environment, including temperature, humidity, air circulation,
and air quality within as well as fluid delivery to the individual spaces.

Accordingly, there are a number of disadvantages in conventional modular
partitioning systems that can be addressed.

BRIEF SUMMARY OF THE INVENTION

Implementations of the present invention provide systems, methods, and
apparatus for delivering and/or removing fluid from a discrete location within a
building. In particular, at least one implementation includes a modular conduit
system that can supply or remove air, water, gas, or other fluids to/from an individual
space created by modular walls. For example, a functional wall module can include
one or more modular conduit systems. The modular conduit system within a modular
wall (i.e., a wall comprising of one or more wall modules) can channel the fluid into
and/or out of an individual space. Hence, a builder or installer can position such wall
modules in a manner that permits users or occupants of the building to control
temperature, humidity, air circulation, and air quality, etc. within the individual spaces
in the building.

At least one implementation includes a functional wall module for at least
partially forming an individual space and for providing fluids into the individual space
or for removing fluids therefrom. The functional wall module has one or more
vertical supports and one or more horizontal supports secured to at least one of the
one or more vertical supports. Additionally, the functional wall module has a
modular conduit system coupled to at least one of the one or more vertical support
and the one or more horizontal supports. The modular conduit system includes a

modular conduit sized and configured for one or more of delivering fluids to the
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individual space and extracting fluids from the individual space. Furthermore, the
modular conduit include one or more vertical conduit supports coupled to and at least
partially supporting the modular conduit, the one or more vertical conduit supports
further being coupled to at least one of the one or more vertical supports and one or
more horizontal supports.

Additional or alternative implementations include a modular wall installation
for creating an individual space that has fluid delivery thereto and/or fluid removal
therefrom. The modular wall installation incorporates one or more wall modules
selectively and detachably coupled together. The one or more wall modules form the
individual space. Furthermore, the one or more wall modules include at least one
plain wall module having a first frame and one or more panels secured to the first
frame. The one or more modules also include at least one functional wall module
having a frame and a modular conduit system secured to or within the frame of the
functional wall module, wherein the at least one functional wall module conveys fluid
into the individual space or removes fluid from the individual space.

Implementations of the present invention also include a method of setting up a
modular wall installation capable of selective configuration and reconfiguration and
further capable of conveying fluid to as well as removing fluid from an individual
space. The method includes assembling a frame of a first functional wall module and
securing a modular conduit system to or within the frame of the first functional wall
module. The method also includes securing one or more panels to the frame of the
first functional wall module. Moreover, the method includes selectively coupling the
first functional wall module to one or more wall modules, thereby forming the
individual space, wherein the one or more wall modules comprise one or more of a
second functional wall module and a plain wall module.

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
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apparent from the following description and appended claims, or may be learned 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 modular conduit system in
accordance with one implementation of the present invention;

Figure 1B illustrates a cross-sectional view of the modular conduit system of
Figure 1A;

Figure 1C illustrates a cross-sectional view of a modular conduit system in
accordance with another implementation of the present invention;

Figure 2A illustrates a perspective view of a partially assembled functional
wall module in accordance with one implementation of the present invention;

Figure 2B illustrates a perspective view of a fully assembled functional wall
module in accordance with one implementation of the present invention;

Figure 3C illustrates a cross-sectional view of the functional wall module of
Figure 2B;

Figure 3 illustrates a cross-sectional view of a functional wall module in
accordance with another implementation of the present invention;

Figure 4A illustrates a plan view of a modular wall installation in accordance
with one implementation of the present invention;

Figure 4B illustrates a perspective view of a portion of a modular wall

installation in accordance with another implementation of the present invention; and
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Figure 5 illustrates a chart of acts of a method for setting up a modular wall
installation 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 delivering and/or removing fluid from a discrete location within a
building. In particular, at least one implementation includes a modular conduit
system that can supply or remove air, water, gas, or other fluids to/from an individual
space created by modular walls. For example, a functional wall module can include
one or more modular conduit systems. The modular conduit system within a modular
wall (i.e., a wall comprising of one or more wall modules) can channel the fluid into
and/or out of an individual space. Hence, a builder or installer can position such wall
modules in a manner that permits users or occupants of the building to control
temperature, humidity, air circulation, and air quality, etc. within the individual spaces
in the building.

In one or more implementations, the modular conduit system can provide the
builder or occupants of the building with the ability to control local environments
within one or more individual spaces created or defined by modular walls. In
particular, occupants of the building can control temperature, humidity, rate of air
circulation, and/or air quality within the individual space by adjusting the amount of
air introduced into and/or removed from such individual space via the modular
conduit system. In addition to increased comfort, the modular conduit system also
can reduce overall heating, cooling, and other costs associated with climate control
within the building.

In at least one implementation, the modular conduit system can be integrated
within modular wall segments that define the individual spaces. The modular conduit
system can connect to existing conduits such as plumbing and sewer pipes and HVAC
ducts (collectively “fluid distribution systems”), typically positioned near a ceiling or
floor. Consequently, the conduit assemblies can receive air and water inflow from
and provide outflow to respective existing fluid distribution systems of the building.
Additionally, other utilities, such as natural gas, oxygen, and other gases, can pass

through the modular conduit system.
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The modular conduit system also can channel air from central air conditioning
unit(s). Similarly, the modular conduit systems can serve as air outlets and can
channel air out of the individual spaces, for instance, to improve air quality within a
particular individual space. TFurthermore, the modular conduit system can channel
water into and waste water or sewer out of the individual spaces, which can permit
users to install various outlets as well as equipment that requires water intake and/or
disposal.

The modular nature of the wall modules also can permit the building’s
occupants to position the modular conduit systems in preferred locations. In
particular, the occupant can position the modular conduit system in a manner that can
create different temperature, humidity, air quality, etc., zones within the building,
based on the occupant’s particular needs. TFurthermore, if or when the occupants’
needs change, the occupants can reposition the wall modules and/or the modular
conduit systems so as to conform to the changed needs.

Referring now to the Figures, Figure 1A illustrates one exemplary
implementation of a modular conduit system 100. As noted above, a manufacturer or
installer can incorporate the modular conduit system 100 into a wall module, thereby
configuring or forming a functional wall module. The modular conduit system 100
can include a modular conduit 110, which can channel fluid through the functional
wall module and into and/or out of the individual spaces.

For ease of description, hereinafter, reference will be made to a “fluid” that
can pass through the modular conduit 110. Additionally, examples of such fluids, as
described herein, should not be interpreted as limiting and are provided only to further
illustrative implementations of the invention. Furthermore, as used herein, the term
“fluid” may refer to any liquid or gaseous matter, whether in natural, compressed or
gasified state during channeling; examples of fluids include but are not limited to
water, air, natural gas, nitrogen, CO,, etc.

Accordingly, the modular conduit 110 can have such configuration that
substantially prevents the fluid from escaping therefrom. For instance, the modular
conduit 110 can prevent the fluid from escaping through any seams between walls
thereof (e.g., the modular conduit 110 can have a welded construction, as further

described below). Furthermore, the modular conduit 110 can have such configuration
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that allows the installer to connect the modular conduit 110 to a fluid deliver system,
while substantially preventing loss of fluid about or near such connection.

The modular conduit 110 can have any number of suitable shapes and sizes,
which can vary from one implementation to the next. The particular shape and size of
the modular conduit 110 can depend on, among other things, the size of the wall
module that will accept the modular conduit 110, the type of fluid the modular
conduit 110 will carry, fluid pressure, material comprising the modular conduit 110,
and the number of modular conduits 110 incorporated into the modular conduit
system 100.

Furthermore, implementations also include the modular conduit 110 that can
house and channel other conduits. Specifically, a single or multiple conduits can pass
through and be housed within the modular conduit 110. For example, the modular
conduit 110 can channel conduits that carry fluids, such as water, air, etc.
Additionally or alternatively, the modular conduit 110 can channel conduits that carry
wiring (e.g., electrical, communication, etc.), optical fiber, and the like. As such, the
modular conduit 110 can provide an extra level or layer of protection and isolation for
the conduits located therein.

In one implementation, the modular conduit 110 can have a substantially
rectangular shape. For instance, incorporating a rectangular-shaped modular conduit
110 into the functional wall module that also has a rectangular cross-sectional shape,
can allow the manufacturer to maximize the cross-sectional area of the modular
conduit 110 (and, thus, the throughput threreof). It should be appreciated, however,
that the modular conduit 110 can have any number of cross-sectional shapes and sizes
(e.g., circular, oval, irregular-shaped, etc.).

In any case, in at least one implementation, the modular conduit 110 can have
a size and shape that can allow the installer to place or position the modular conduit
110 in the functional wall module (as shown in Figures 2A, 2B). For example, as
shown in Figure 1A, the modular conduit 110 can have a relatively small thickness
(i.e., 1,2, 3,4, 5, or 6 inches) and a much larger width. Furthermore, the width of the
conduit can be between 2 and 20 times the thickness of the conduit. In alternative
implementations, the width of the modular conduit 110 can be less than 2 times or

greater than 20 times the thickness. In any event, the manufacturer can maximize the
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width of the modular conduit 110 to provide for increased air flow, while also
allowing the modular conduit 110 to fit within the functional modular wall.

In one or more implementations, the modular conduit 110 can comprise a
metallic material, such as steel, aluminum, copper, or combination thereof. The
modular conduit 110 also can comprise other materials, such as plastics and polymer
fabrics. Specifically, the manufacturer can select an appropriate material for the
modular conduit 110 based on the type of fluid that an installer desires to channel
through the modular conduit 110, the pressure of the fluid, and the desired shape of
the modular conduit 110.

Hence, implementations of the preset invention can include the modular
conduit 110 that is substantially rigid, such that the installer can orient the modular
conduit vertically without additional support. Alternatively, the modular conduit 110
can be relatively flexible, which can allow the modular conduit to bend (e.g., within
the functional wall module). Moreover, in at least one implementation, the flexibility
of the modular conduit 110 may require the installer to secure one or more supports
thereto (as described further below), in order to orient the modular conduit 110
vertically, while avoid buckling or folding thereof.

Each modular conduit 110 can have a conduit inlet 120. Particularly, a main
section 130 of the modular conduit 110 can have the conduit inlet 120 coupled thereto
or integrated therewith. As noted above, conduit inlet 120 can have such
configuration that can allow the manufacturer to couple the modular conduit 110 to
the fluid distribution system in a manner that prevents or limits loss of fluid at or near
the connection. For example, the inlet conduit inlet 120 can have a standard size, that
can allow the installer to connect the modular conduit 110 to the fluid distribution
system with standard connectors (e.g., flexible ducts or connector conduits), as further
described below. Furthermore, the conduit inlet 120 also can have threaded inner
and/or outer surfaces, which can couple to or with threaded fittings and connector
conduits (e.g., NPT fittings and/or connector conduits).

The conduit inlet 120 can have substantially the same size and/or shape as the
main section 130 (e.g., the conduit inlet 120 and the main section 130 can have
substantially rectangular shapes). Alternatively, in at least one implementation, the

conduit inlet 120 can have a different size and/or shape than the main section 130.
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For example, the main section 130 can have an approximately rectangular cross-
sectional shape, while the conduit inlet 120 can have an approximately circular cross-
sectional shape. Furthermore, the modular conduit 110 can have multiple conduit
inlets 120 that connect to a single main section 130. Accordingly, the main section
130 also can facilitate mixing of different fluids and/or of fluids from different fluid
distribution systems.

Still further, the modular conduit system 100 can include a register 140 that
can allow the fluid, such as air, to flow out of the modular conduit 110 and into the
individual space, and/or the reverse. As such, the register 140 can have openings or
perforations therein, which can provide communication for the fluid to flow into
and/or out of the modular conduit 110. For instance, the register 140 can comprise a
front plate 150, such as a perforated diffuser plate, as shown in Figure 1A.
Additionally or alternatively, the front plate 150 of the register 140 can have
elongated openings or channels that can allow the air to flow into and/or out of the
register 140. In any event, the register 140 and the front plate 150 can allow the fluid
to flow into and/or out of the modular conduit 110.

It should be appreciated that, in one or more implementations, the modular
conduit 110 can incorporate multiple registers 140. Alternatively, the modular
conduit system 100 can include the modular conduit 110 that does not incorporate any
registers. For example, as described below in further detail, the modular conduit 110
can connect to a functional device located or positioned in the individual space.
Furthermore, to the extent that the modular conduit 110 incorporates one or more
registers 140, the builder or manufacturer can position such registers at any desired or
preferred height and location along the modular conduit 110.

For instance, the builder can position the register 140 at the bottom of the
modular conduit 110, such that the fluid can exit the modular conduit 110 near a floor
of the individual space. Such configuration can present a particular advantage in
heating applications, in which the fluid can be hot or heated air that can enter the
individual space near the floor thereof. Thus, the individual space can have a more
even temperature distribution. In at least one instance, a more even temperature
distribution can lead to increased comfort of the occupants as well as reduced heating

COSts.
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Similarly, the builder can position the register 140 at other locations along the
modular conduit 110. For instance, when the modular conduit system 100 channels
air out of the individual space, such as to clean the air (e.g., by removing undesirable
particulates), the builder can position one or more registers at a location that
necessitates the cleanest air. Additionally or alternatively, the builder can install
multiple registers along one or more modular conduits 110. In at least one
implementation, the builder also can install multiple modular conduit systems 100
within one individual space, which can channel various fluids into and out of the
individual space. For example, such modular conduit systems 100 can have modular
conduits 110 with registers located at different heights to channel air into and out of
the individual space.

The register 140 also can have various configurations that can permit
occupants to control the amount of air entering and/or exiting the individual space
through the modular conduit system 100. For example, the register 140 can
incorporate the front plate 150 that has louvers rotatable about an axis (e.g., in
response to a movement of a lever). An occupant desiring to increase the amount of
throughput through such register 140 can rotate the louvers into a more open position,
which can allow more air to pass through the register 140.

In at least one implementation, the modularity of the modular conduit system
100 can allow the occupant or installer to reconfigure the modular conduit system
100, the modular conduit 110, and/or the register 140. Specifically, as described
below in further detail, the occupant can access the modular conduit system 100, such
as by removing one or more panels from the functional wall module. As such, for
instance, the occupant can change location and/or position of the register 140 along
the modular conduit 110. In one example, the occupant can position the register 140
at a lower location (e.g., near the floor of the individual space) during the colder
months of the year, when the modular conduit system 100 can supply hot or heated air
to the individual space. During the warmer months of the year, the occupant can
reconfigure the modular conduit 110, such as to position the register 140 at a higher
location, when the modular conduit system 100 may supply cold or cooled air into the

individual space.
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Additionally or alternatively, the front plate 150 of the register 140 also can
function as a decorative piece. The builder can secure the front plate 150 to the
modular conduit 110. In or more implementations, the front plate 150 can include
texture, color, design, and/or other attributes that match similar attributes of the
modular conduit system 100, the functional wall module, the panels of the functional
wall module (described below), and combinations thereof.

In at least one implementation, the front plate 150 can couple to the modular
conduit 110 in a manner that covers and/or conceals the register 140. In other words,
the front plate 150 can provide a decorative facade, which can have a pleasing
aesthetic, while allowing fluid to flow into and/or out of the modular conduit 110.
The front plate 150 also can blend in with the panel of the functional wall module.

Generally, the front plate 150 can couple to the modular conduit 110 in any
number of ways, which can vary from one implementation to another. For example,
the front plate 150 and/or a portion of the modular conduit 110 can incorporate
magnetic elements. Thus, the front plate 150 can magnetically couple to the modular
conduit 110. Additionally or alternatively, the installer can couple the front plate 150
to the modular conduit 110 with screws, hook and loop connectors, snap-in
connectors, as well as any number of suitable fasteners.

Furthermore, the modular conduit 110, the register 140, and the front plate 150
can cooperate in a manner that channels the fluid through the openings in the front
plate 150, while limiting or preventing leakage of fluid near or about the connections
therebetween. For instance, the register 140 and/or the front plate 150 can incorporate
seals that would not permit air to pass between the front plate 150 and/or the register
140. Hence, the air can flow directly from the existing fluid distribution system,
through the register 140, and into the individual space.

In one or more implementations, the modular conduit 110 can have multiple
registers 140 or outlets that can face in different directions. Moreover, each modular
conduit 110 within the modular conduit system 100 can have multiple registers 140 or
outlets that face in different (e.g., in opposite) directions. For example, the modular
conduit 110 can have two registers that face away from each other. Hence, the

modular conduit system 100 can supply fluids to and/or remove fluids from two
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individual spaces, separated by the functional wall module that incorporates such
modular conduit system 100.

The main section 130 also can have multiple vertical conduit supports 160
(e.g., left and right vertical conduit supports 160a, 160b). Such vertical conduit
supports 160 can secure the modular conduit system 100 in a vertical position.
Additionally or alternatively, the vertical conduit supports 160 can secure multiple
modular conduit systems 100 together. Tor example, the vertical conduit supports
160 can allow the installer to couple a first modular conduit system 100 to a second
modular conduit system 100. Furthermore, any number of modular conduit systems
100 can couple to and within a functional wall module, as described below in more
detail. For instance, at least one of the vertical conduit supports 160 can couple to a
vertical support of the functional wall module.

Furthermore, the vertical conduit supports 160 can secure the modular conduit
110 to a structural or permanent wall. For instance, the functional wall module can
selectively couple to the structural or permanent wall (e.g., to the interior of an
unfinished wall inside the building). Hence, the builder can incorporate the modular
conduit system 100 into such functional wall module. In at least one implementation,
the builder can secure the vertical conduit supports 160 to the structural or unfinished
wall in addition to or in lieu of securing the vertical conduit supports 160 to one or
more vertical supports of the functional wall module.

Additionally, as further described below, the vertical conduit supports 160 can
have various features that can permit connecting the vertical conduit supports 160 to
other elements. For example, the vertical conduit supports 160 can have features that
allow the installer to secure a first modular conduit system 100 of one functional wall
module to a second modular conduit system 100 within another functional wall
module. Accordingly, various connection features can provide interconnectivity of
the vertical conduit supports 160 with other elements and/or with components of the
modular conduit system 100 as well as of the functional wall module, which can
allow the installer to position the functional wall modules in various configurations.

Moreover, the vertical conduit supports 160 can provide additional structural
support and rigidity to the modular conduit 110 and/or to the modular conduit system

100. As such, the manufacturer can fabricate the modular conduit 110 from
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essentially any material, which may have no or minimal structural rigidity (e.g.,
fabric, thermoplastic film, thin sheet material, etc.). Accordingly, the vertical conduit
supports 160 can support such modular conduit 110 that otherwise may have
insufficient structural integrity to remain in a vertical or upright position or
configuration.

The vertical conduit supports 160 can have any number of cross-sectional
shapes and sizes, suitable for providing sufficient support to the modular conduit
system 100 as well as allowing the installer to couple the vertical conduit supports
160 to various components or elements of the modular conduit system 100. For
example, as illustrated in Figure 1B, vertical conduit supports 160 can have an [-beam
configuration. The manufacturer can couple the modular conduit 110 to the vertical
conduit supports 160 (e.g., to the vertical conduit supports 160a, 160b) in any number
of suitable ways, which among other things can depend on the particular material used
for the modular conduit 110. In one example, the modular conduit 110 can comprise
sheet-like metal. Hence, the manufacturer can weld (e.g., spot weld), fasten, glue, or
otherwise secure the modular conduit 110 to the vertical conduit supports 160.

The vertical conduit supports 160 can have configurations and sizes that can
allow the manufacturer or installer to secure the vertical conduit supports 160 to a
support member (e.g., vertical or horizontal support member) of the functional wall
module. For instance, the vertical conduit supports 160 can incorporate openings or
perforations 162. The manufacturer can pass one or more fasteners through the
perforations 162 to secure the vertical conduit supports 160 to horizontal supports of
the functional wall module.

In additional or alternative implementations, vertical conduit supports can
allow the manufacturer to selectively and quickly couple the modular conduit system
within the functional wall module. For example, as illustrated in Figure 1C, a
modular conduit system 100a can have a vertical conduit support 160a that can have a
snap-in coupling with a vertical support 170 of the functional wall module. Except as
otherwise described herein, the modular conduit system 100a and its components and
elements can be similar to or the same as modular conduit system 100 (Figures 1A,
1B) and its respective components and elements. Such vertical support 170 can, in

turn, couple to one or more horizontal supports of the functional wall module.
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Accordingly, the installer can easily and/or efficiently remove and/or replace the
modular conduit system 100a.

Particularly, a snap-in connector 180 can secure the vertical conduit support
160a to the vertical support 170. In one implementation, the vertical conduit support
160a can have one or more connecting elements 165a (e.g., hook-like connecting
elements). Correspondingly, the vertical support 170 also can include connecting
elements 175. The connecting elements 165a, 175 can abut one another and form a
snap-in protrusion. The snap-in connector 180 can fit about the abutting connecting
elements 165a, 175, thereby securing the vertical conduit supports 160a to the vertical
support 170. For instance, the snap-in connector 180 can have flexible sides, which
can flex outward and allow the snap-in connector 180 to pass about the connecting
elements 165a, 175.

It should be appreciated that the connecting elements 165a, 175 can have any
desirable length along the connecting elements 165a. In one or more instances, the
vertical conduit supports 160a can be an extrusion that incorporates the connecting
elements 165a. Thus, the connecting elements 165a can have the same length as the
vertical conduit supports 160a. Alternatively, however, the connecting elements 165a
can have an interrupted configuration along the length of the vertical conduit supports
160a. In any event, the connecting elements 165a can have a suitable length along the
vertical conduit supports 160a, such as to provide sufficient coupling of the vertical
conduit supports 160a to the vertical support 170.

Such snap-in coupling of the vertical conduit supports 160a can allow the
installer to quickly and easily remove and/or replace the modular conduit system
100a. Specifically, and as further discussed below, the installer can remove one or
more panels from the functional wall module. Subsequently, the installer can remove
the snap-in connector(s) 180, thereby decoupling the vertical conduit supports 160a
from the vertical support 170. Thereafter, the installer can remove the modular
conduit system 100a from the functional wall module and may replace it with another
modular conduit system.

For instance, the installer can remove a first modular conduit system, which
has a register located at the bottom thereof, and replace it with a second modular

conduit system, which has a register located at the top thereof, and vice versa. Hence,
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for example, the installer can convert the functional wall module that supplies and/or
removes air to/from the individual space based on seasonal changes. Particularly, as
noted above, the installer can provide the second modular conduit system 100a during
warmer months and the first modular conduit system 100a during the colder months
of the year.

In any case, the installer can secure the modular conduit system 100a as well
as modular conduit system 100 (Figures 1A, 1B) within a functional wall module.
For example, Figures 2A, 2B illustrate one implementation of incorporating the
modular conduit system 100 into a functional wall module 200. In particular, Figure
2A illustrates the functional wall module 200 with a front panel removed therefrom.
As such, the modular conduit system 100 is visible within the functional wall module
200. Furthermore, the removal of the front panel from the functional wall module 200
can allow the installer to reconfigure, remove, and/or replace the modular conduit
system 100.

More specifically, the functional wall module 200 can comprise vertical
supports 210 and horizontal supports 220, which together (at least partially) form a
frame of the functional wall module 200. Particularly, in one instance, the functional
wall module 200 can include left and right vertical supports 210a, 210b. Similarly, in
one implementation, the functional wall module 200 can include front and back
horizontal supports 220a, 220b, which can couple to the vertical supports 210.

Furthermore, the functional wall module 200 can include multiple sets of front
and back horizontal supports 220a, 220b. The frame comprising of such vertical
supports 210 and horizontal supports 220 can provide the desired or necessary rigidity
and structural stability for the functional wall module 200. Additionally, as described
below in further detail, the frame can incorporate various attachment features, which
can allow the installer to secure one or more panels thereto.

In at least one implementation, the frame also can include the modular conduit
system 100 or portions thereof. For example, the horizontal supports 220 can couple
to the vertical supports 210 on a first side thereof and can couple to the vertical
conduit supports 160 (as described above) on a second side thereof. Accordingly, in

at least one instance, the frame can include the vertical conduit supports 160 of the
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modular conduit system 100, which can provide additional structural stability and/or
rigidity to the functional wall module 200.

As described above, such modular conduit system 100 can connect to existing
modular wall segments, existing walls, plain wall modules, functional wall modules
200, and combinations thereof. To make the modular conduit system 100 more
aesthetically pleasing (or less obvious or noticeable), the builder can cover the
modular conduit system 100 with one or more panels.

Thus, in at least one implementation, the frame can allow the builder or
installer to secure one or more panels 230 thereto, as further described below. The
installer can secure the panels 230 on opposing sides of the functional wall module
200. As noted above, the functional wall module 200 can couple to and/or conceal an
unfinished wall, such as a structural wall of the building. Accordingly, in at least one
implementation, the functional wall module 200 can have a single panel 230 secured
to the frame thereof.

Furthermore, the installer can quickly and easily disassemble the functional
wall module 200 and remove and replace the modular conduit system 100. In
particular, the installer can remove one or more panels 230 from the functional wall
module 200, thereby exposing and providing access to the modular conduit system
100. Subsequently, the installer can remove, modify, repair, and/or replace the
modular conduit system 100 as well as any portion thereof. Moreover, modular
configuration of the functional wall module 200 as well as of the modular conduit
system 100 can simplify maintenance repair, removal, and/or replacement of the
modular conduit system 100.

In one or more implementations, the modular conduit system 100 does not
include vertical conduit supports 160. For instance, the modular conduit system 100
can have a size and configuration that can allow the installer to insert the modular
conduit system 100 between vertical supports 210a, 210b of the functional wall
module 200. Thus, in one or more implementations, the installer can use the modular
conduit system 100 to retrofit existing plain wall modules into the functional wall
modules, such as the functional wall module 200.

As mentioned above, the panels 230 can conceal the modular conduit system

100 within the functional wall module 200, thereby providing a pleasing aesthetic of
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the functional wall module 200 to the occupants. For example, as illustrated in Figure
2B, the functional wall module 200 can incorporate a front panel 230a and a back
panel 230b. Collectively, the panels 230 can at least partially conceal the modular
conduit system 100.

The panels 230 can have any number of shapes, sizes, and configurations,
which can vary from one implementation to another. More specifically, the installer
can choose the particular color, texture, transparency and translucency, and/or general
appearance of the panels 230 based on a particular interior design and/or occupants’
preferences. Likewise, the panels 230 can comprise any number of suitable materials,
such as thermoplastic sheets, fabrics, polymer sheets, and the like. In any event, the
panels 230 can couple to the frame of the functional wall module 200 and can conceal
the modular conduit system 100 within the functional wall module 200.

In one or more implementations, as illustrated in Figure 2C, the panels 230
(e.g., the panels 230a, 230b) can couple to the horizontal supports 220, such as to the
respective horizontal supports 220a, 220b. In one example, the horizontal supports
220 can have two snap-in protrusions 240. The snap-in protrusions 240 can include
undercutting portions, which can secure corresponding snap-in connectors 250 of the
panel 230. Accordingly, the panels 230 can snap and couple to the horizontal
supports 220.

As described above, the installer can remove the panels 230 from the
functional wall module 200, thereby exposing and providing access to the modular
conduit system 100. For example, the installer can pull on the panel 230 and
decouple the snap-in connectors 250 from the snap-in protrusions 240). Subsequently,
the installer can simply remove the panel 230, while having the ability to reattach the
panel 230 to the horizontal supports 220 at a later time.

It should also be appreciated that the frame as well as panels 230 can have any
number of suitable configurations, which can allow the installer to selectively couple
the panels 230 to the frame of the functional wall module 200. For instance, the
horizontal supports 220 can have any number of the snap-in protrusions 240
connected thereto or incorporated therewith. Likewise, the panels 230 can have a
corresponding number of the snap-in connectors 250, which can snap about the snap-

in protrusions 240, thereby coupling the panels 230 to the horizontal supports 220.
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Moreover, the panels 230 can incorporate magnetic elements which can
magnetically couple or secure the panels 230 to the frame. Additionally, and to the
extent that the horizontal supports 220 and/or vertical supports comprises a non-
magnetic material (e.g., aluminum), the horizontal supports 220 and the vertical
supports also can include corresponding magnetic elements which can allow the
panels 230 to couple thereto. Also, the installer can couple and secure the panels 230
to the horizontal supports 220 and/or to the vertical supports with various fasteners,
which can allow the installer to selectively remove and reattach the panels 230 (e.g.,
hook and loop connectors, screws, etc.).

Additionally, the modular conduit system can have integrated conduit,
supports, and/or panels. In at least one implementation, as illustrated in Figure 3, a
functional wall module 200a can have subcomponents that can combine and/or
assemble into an entity without visible divides. Except as otherwise described herein,
the functional wall module 200a and its components and elements can be similar to or
the same as the functional wall module 200 (Figures 2A-2C) and its respective
components and elements. Tor example, the functional wall module 200a can
comprise a single or unitary extrusion that incorporates a modular conduit 110a. As
such, the functional wall module 200a can seamlessly and unnoticeably connect to
existing modular wall segments, plain wall modules, and/or other structures.

In at least one implementation, the functional wall module 200a can include
vertical supports 210c, 210d (whether integrated with or secured to the modular
conduit 110) having connecting elements 250, which can interface with the snap-in
connector 180. One or more snap-in connectors 180 can secure various vertical
supports 210 one to another. For instance, the installer can couple or connect various
vertical supports 210, thereby forming desired sequences of the functional wall
modules 200a, plain wall modules, and modular wall segments (as further described
below in connection with Figures 4A, 4B). It should be appreciated that the vertical
supports 210a, 210b (Figures 2A, 2B) can have similar or the same connecting
elements 250, which can allow the installer to secure the functional wall module 200
(Figures 2A, 2B) to other wall modules and modular wall segments.

Moreover, when particular needs or requirements of the occupant’s change,

the installer can decouple the snap-in connectors 250 and can reposition the functional
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wall module 200a and/or the modular walls connected thereto, based on new
requirements. Also, uncoupling the snap-in connectors 250 from the vertical supports
210 can allow the installer to service or repair the functional wall module 200a as well
as replace the functional wall module 200a and any of the wall modules or wall
segments connected thereto. Accordingly, such modular coupling provided by the
vertical supports 210 and connecting elements 250 can provide more flexibility for the
installer as well as for the occupants of the building, which may reduce operating cost
thereof.

Additionally, modular conduit 110a can have integrated or uninterrupted
conduit walls. In one or more implementations, one or more panels can at least
partially form or define the conduit walls, which can be visible to the occupants of the
individual spaces. Accordingly, the conduit walls can incorporate various decorative
elements and can provide aesthetically pleasing views to the occupants. For example,
the conduit walls can comprise decorative panels, such as thermoplastic panels that
have aesthetically pleasing appearances.

Furthermore, the integrated conduit walls (or panels) can incorporate one or
more registers, located anywhere along the length of the modular conduit 110a. The
conduit walls and/or panels also can form outlets and/or inlets for the fluid to flow
into and out of the individual space, respectively. For example, the integrated conduit
walls can have perforations in desired locations, which can permit the air to flow into
or out of the individual space.

Moreover, the functional wall module 200a can have integrated vertical
supports 210c, 210d that, together with the modular conduit 110a, can form a single
or unitary functional wall module 200a. Hence, the vertical supports 210c, 210d, in
addition to providing structural rigidity and support to the modular conduit 110a
and/or to the functional wall module 200a, can have an aesthetically pleasing
appearance (e.g., such as to compliment or blend in with adjacent wall modules). For
instance, a portion of the vertical supports 210c, 210d that is visible to the occupants
can have appealing aesthetic, which can match the conduit walls or panels of the
functional wall module 200a. In at least one implementation, the conduit walls and
the vertical supports 210c, 210d can share a surface that can appear to the occupants

as a single or unitary surface.
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In one or more implementations, the modular conduit system and/or the
functional wall module 200a can have panels that incorporate a channel therein,
which can form a conduit within such panels. TFurthermore, implementations of the
present invention also include a modular conduit system that can have integrated
panels 230. Additionally or alternatively, the modular conduit system can have a
configuration that allows the installer to secure the panels thereto, as noted above.

It should be appreciated that the panels of the functional wall module also can
couple to the frame thereof in a manner that prevents or limits leakage of fluid near or
through the connections therebetween. In other words, once coupled to the vertical
and/or horizontal supports of the functional wall module, the panels can form or
define a modular conduit within such wall module. Accordingly, the fluid (e.g., air)
can enter the functional wall module between the panels thereof. Furthermore, the
panels can incorporate opening or perforations (e.g., similar to the front plate 150
(Figure 1A)), which can allow the fluid to enter or exit the functional wall module and
flow into or out of the fluid distribution system, coupled to the functional wall
module.

Generally, the installer can integrate or couple the functional wall modules
with other wall modules (e.g., functional or plain wall modules) and modular wall
segments of existing or new partitions and modular walls. For instance, the functional
wall modules, plain wall modules, modular wall segments, and similar structures can
form individual spaces of various shapes, sizes, and use configurations. Such
individual spaces include but are not limited to offices, kitchens, conference rooms,
labs, and clean rooms. The functional wall modules can have a desired configuration
and shape depending on a particular use and a particular individual space that the
functional wall modules or the modular conduit system services.

In one or more implementations, the functional wall modules can have a
substantially flat, arcuate, wave-like, or other desired shapes, depending on the
occupants’ preferences. Additionally or alternatively, the builder or occupants of a
building can use functional wall modules to conceal a permanent or temporary wall or
partition. In particular, the builder can secure the functional wall modules as well as

other modular wall segments or similar structures to an unfinished wall. Such
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functional wall modules and other structures can enhance overall aesthetic appeal of
the occupants’ environment.

In any event, the builder can assemble multiple wall modules, include
functional wall modules and plain wall modules into a modular wall system
installation, which can provide flexibility for configuring and reconfiguring individual
spaces within the building. Figures 4A, 4B illustrate exemplary implementations of
modular wall installations 300, 300a. Particularly, as illustrated in Figure 4A, the
modular wall installation 300 can include multiple wall modules that define individual
spaces 310 (e.g., 310a, 310b, 310c, 310d, 310e, 310f, 310g) within a building. For
instance, as further described below, multiple plain wall modules 320 and/or
functional wall modules 200 can selectively couple together in various arrangements
to form the individual spaces 310. It should be understood that, although reference
herein is made to the functional wall modules 200 (Figures 2A, 2B), the modular wall
installation 300 also can incorporate the functional wall modules 200a (Figure 3) or
any other functional wall modules in a similar manner.

The individual spaces 310 can have any number of suitable shapes and sizes,
which can vary from one implementation to another. Furthermore, as mentioned
above, the individual spaces 310 can have fluid supply or removal therein. More
specifically, one or more functional wall modules 200 can at least partially form the
individual spaces 310 and, thus, can supply fluid thereto and/or remove fluid
therefrom. In one or more implementations, the functional wall module 200 can be
sized and configured to allow the functional wall module 200 to connect to other
functional wall modules and/or to plain wall modules 320.

For example, the individual space 310a can comprise functional wall modules
200c, 200d coupled to the respectively adjacent plain wall modules 320. Hence, the
functional wall modules 200c, 200d together with the plain wall modules 320 can
form the general shape and size of the individual space 310a (e.g., the individual
spaces 310a can have a substantially rectangular shape). As described above, the
functional wall modules 200c, 200d can supply one or more fluids to and/or remove
one or more fluids from the individual space 310a.

In at least one implementation, the same functional wall module 200 (e.g., the

functional wall module 200c and/or the functional wall module 200d) can both supply
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fluid to the individual spaces 310a and remove fluid from the individual space 310a.
For instance, the functional wall module 200c can supply conditioned air into the
individual space 310a as well as remove air from the individual space 310a, such as to
cool, to heat, and/or to otherwise condition the air. Alternatively, a first functional
wall module 200 (or a first set of functional wall modules 200) can supply the fluid
into the individual space 310a, and a second functional wall module 200 (or a second
set of functional wall modules 200) can remove the fluid from the individual space
310a. TFor example, the functional wall module 200c can supply the conditioned air
into the individual space 310a, and the functional wall module 200d can remove the
air from the individual space 310a, and vice versa.

Furthermore, a single functional wall module 200 can service multiple
individual spaces 310. Hence, implementations of the present invention can include
the functional wall module 200 that at least partially forms or defines two separate
and/or adjacent individual spaces 310. For example the functional wall module 200d
partially defines the individual space 310a and the adjacent individual space 310b. As
such, the functional wall module 200d may supply fluid into the individual space 310a
and/or individual space 310b as well as remove fluid therefrom.

The functional wall modules 200 can connect to existing fluid distribution
systems within the building. In or more implementations, the functional wall modules
200 can connect to an existing overhead fluid distribution system. In at least one
instance, the fluid distribution system conduit can connect to a central distribution
center, such as a heating and/or air conditioning unit (or multiple units). Hence, the
existing fluid distribution systems can provide a channel for fluid to flow into and/or
out of the functional wall module 200.

Additionally or alternatively, the builder can add new segments (e.g., overhead
ducts) that connect to the existing fluid distribution system unit (“air handler”), which
can provide heating, cooling, air conditioning, air filtration, etc. The builder or
installer can then connect such new connector conduit to the functional wall module
200. Similarly, if the chosen location of the functional wall module 200 does not
perfectly coincide with an existing fluid distribution system, the builder can add
connector conduits, such as flexible ducts, to connect the functional wall module 200

to the existing fluid distribution system. Additionally or alternatively, the builder can
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add permanent ducts or connector conduits that can connect the functional wall
module 200 to the (existing or new) fluid distribution center, such as an air handler at
a desired location.

As further described below, the functional wall modules 200 can provide
outlets, inlets, and/or other connection ports, for connecting functional devices or
systems. The functional wall module 200 also can have inlets and/or outlets that can
allow the fluid to flow into and/or out of the individual spaces 310. For example, as
illustrated in Figure 4B, a modular wall installation 300a can include multiple
functional wall modules 200, such as functional wall modules 200e, 200f, 200g. It
should be noted that the particular connections or arrangements of the functional wall
modules 200 illustrated in Figure 4B are only exemplary, and, as noted above, the
modular wall installation 300a can have any number of functional wall modules 200
and/or plain wall modules connected or positioned in various suitable arrangements,
which can vary from one implementation to another.

In one implementation, the functional wall module 200e includes the modular
conduit system that has a register (concealed by the front plate 150), which can supply
air into the individual space or remove air therefrom, as described above. As noted
above, the functional wall modules 200 also may have inlets and/or outlets that
provide for connecting functional devices. For example, functional wall module 200f
can incorporate an outlet for connecting a functional device 330f, which can remove
air or gases from the individual space, through the functional wall module 200f and,
subsequently, into the fluid distribution system. In one example, the functional device
330f is a hood, which can remove air from a localize section of the individual space
and force such removed air through the functional wall module 200f and into a fluid
distribution system. In at least one instance, the fluid distribution system can,
thereafter, exhaust and/or filter the air removed by the hood.

Additionally or alternatively, in one or more implementations, the modular
wall installation 300a can include the functional wall module 200g, which can supply
liquid to a functional device 330g (e.g., a sink). Likewise, the functional wall module
200g also can remove liquid from the individual space at least partially defined by the
functional wall module 200g. Specifically, the functional wall module 200g can

remove liquid from the functional device 330g.
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In light of this disclosure, it should be apparent to those skilled in the art that a
horizontal support surface, such as a floor can support the modular wall installation
300a as well as the functional wall modules 200. For instance, the building can have
a suspended floor that can support the functional wall modules 200, plain wall
modules, and modular wall segments. Moreover, the suspended floor can house
and/or conceal one or more fluid distribution systems (e.g., air distribution system,
sewer system, plumbing, etc.).

The functional wall modules 200 also can have any suitable height, which can
vary from one implementation to the next. Tor example, one or more of the
functional wall modules 200 can have a partial height, such that a top of the functional
wall module 200 does not reach the ceiling (or suspended ceiling) inside the building.
Alternatively, the functional wall modules 200 can have full height, such that the tops
of the functional wall modules 200 approximately abut the ceiling. It should be
appreciated that the ceiling, such as a suspended ceiling, also can house and conceal
one or more fluid distribution systems. Hence, in at least one implementation, the
functional wall module 200, the ceiling, and/or the floor can conceal one or more fluid
distribution systems as well as the ducts or other connector conduits that connect the
functional wall modules 200 to such fluid distribution systems.

Furthermore, it should be appreciated that modularity of the modular wall
installation 300a can allow the installer to provide fluids at essentially any desired
location or individual space within the building. Likewise, the modular wall
installation 300a can remove fluids essentially from any location or individual space
within the building. Moreover, when occupants’ need change, the installer or
occupants can readily and quickly rearrange the functional wall module 200 and plain
wall modules to reconfigure the modular wall installation and/or the individual spaces
as desired or preferred.

Accordingly, Figures 1A-4B and the corresponding text provide a number of
different components and mechanisms for creating modular conduit systems,
functional wall modules, and modular wall installations. In addition to the foregoing,
implementations of the present invention also includes a method of installing the
modular conduit system and/or setting up modular wall installations, which can be

described in terms of flowcharts comprising acts and steps in a method for
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accomplishing a particular result. For example, Figure 5 illustrates a flowchart of one
exemplary method for setting up a modular wall installation. The acts of Figure 5 are
described below with reference to the components and diagrams of Figures 1A
through 4B.

For example, Figure 5 illustrates that in one implementation, a method for
setting up the modular wall installation 300, 300a can include an act 350 of securing
the modular conduit system 100, 100a to or within the frame of the functional wall
module 200, 200a. For example, the installer can prepare or assemble the frame of
the functional wall module 200, 200a. In particular, as described above, the frame of
the functional wall module 200, 200a can comprise vertical supports 210 (e.g., left
and right vertical supports 210a, 210b) and/or horizontal supports 220 (e.g., front and
back horizontal supports 220a, 220b). The vertical supports 210 and the horizontal
supports 220 can couple together to form the frame of the functional wall module 200,
200a.

Hence, the installer can couple or secure the modular conduit system 100,
100a to the vertical and/or horizontal supports 210, 220. In one implementation, the
installer can secure vertical conduit supports 160 (e.g., left and right vertical conduit
supports 160a, 160b) to the horizontal supports 220 of the frame. For instance, the
vertical conduit supports 160 can have screw-in or snap-in connections with the
horizontal supports 220. Additionally or alternatively, the vertical conduit supports
160 also can couple to the vertical supports 210.

In addition, the method can include an act 360 of coupling the functional wall
module 200, 200a to other wall modules to form the modular wall installation 300,
300a. In some instances, the functional wall module 200, 200a can selectively couple
to other functional wall modules, which also can provide fluid to and/or remove fluids
from the individual spaces 310 (e.g., individual spaces 310a, 310b, 310c, 310d, 310e,
310f, 310g). Additionally or alternatively, the functional wall module 200, 200a can
selectively couple to one or more plain wall modules. In any event, one or more
functional wall modules 200, 200a as well as one or more plain wall modules can
couple together to form the modular wall installation 300, 300a, which can provide

various individual spaces 310.
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Furthermore, as mentioned above, the installer can easily decouple the
functional wall module 200, 200a from adjacent wall modules and/or wall segments.
As such, the installer can reconfigure the individual spaces 310 when occupants’
needs change. For instance, the installer can add or remove functional wall modules
200, 200a to/from the individual spaces 310. Additionally or alternatively, the
installer can replace the one functional wall module 200, 200a with another (e.g.,
different) functional wall module 200, 200a. In any event, selective coupling of the
functional wall modules 200, 200a with adjacent wall modules and modular wall
segments can allow the occupants to modify the individual spaces 310 on demand and
without demolishing or damaging existing structures.

Moreover, the vertical and/or horizontal supports 210, 220 can allow the
manufacturer to couple one or more panels 230 to the frame of the functional wall
module 200, 200a. Hence, in one example, the method also includes an act 370 of
securing one or more panels 230 (e.g., front and back panels 230a, 230b) to the frame
of the functional wall module 200, 200a. In particular, according to one
implementation of the present invention, the panels 230 can couple to the front and/or
back horizontal supports 220a, 220b. For example, as mentioned above, the panels
230 can snap to the horizontal supports 220a, 220b.

Hence, the installer or occupants can selectively remove and/or reattach the
panels 230 from/to the functional wall module 200, 200a. Consequently, the installer
can conceal the modular conduit system 100, 100a behind one or more panels 230.
Furthermore, by removing the one or more panels 230 from the frame of the
functional wall module 200, 200a, the installer can gain access to and can perform
work on the modular conduit system 100, 100a.

It should be appreciated that the present disclosure is not limited to a particular
sequence of acts described above. In fact, the acts 350, 360, and 370 can be
performed in any number of sequences, which can vary from one implementation to
another. Tor example, the method can include the act 370 of securing one or more
panels 230 to the frame of the functional wall module 200, 200a that occurs before the
act 360 of coupling the functional wall module 200, 200a to other wall modules to

form the modular wall installation 300, 300a. Moreover, implementations of the
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above-described method need not necessarily include every single act described
herein.

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.
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CLAIMS
We claim:

1. A functional wall module for at least partially forming an individual space and
for providing fluids into the individual space or for removing fluids therefrom, the
functional wall module comprising:

one or more vertical supports;

one or more horizontal supports secured to at least one of the one or more
vertical supports; and

a modular conduit system coupled to at least one of the one or more vertical
support or at least one of the one or more horizontal supports, the modular conduit
system comprising:

a modular conduit sized and configured for one or more of delivering
fluids to the individual space and extracting fluids from the individual space;
and

one or more vertical conduit supports coupled to and at least partially
supporting the modular conduit, the one or more vertical conduit supports
further being coupled to at least one of the one or more vertical supports and
one or more horizontal supports.

2. The functional wall module as recited in claim 1, further comprising one or
more panels removably secured to at least one of the one or more vertical supports
or to at least one of the one or more horizontal supports.

3. The functional wall module as recited in claim 2, wherein the one or more
panels have a snap-in connection with the at least one of the one or more vertical
supports and the one or more horizontal supports.

4.  The functional wall module as recited in claim 2, wherein the modular conduit
has a similar cross-sectional shape as a cross-sectional shape of the functional wall
module as defined by the one or more panels thereof.

5. The functional wall module as recited in claim 1, wherein the modular conduit

system further comprises a register operatively associated therewith.
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6. The functional wall module as recited in claim 5, wherein the modular conduit
system further comprises a front plate secured to the modular conduit, the front plate
being sized and configured to conceal the register, and the front plate having one or
more openings to allow air to pass therethrough from or into the modular conduit.

7.  The functional wall module as recited in claim 1, wherein the one or more
vertical conduit supports further being coupled to at least one of the one or more
vertical supports and one or more horizontal supports.

8.  The functional wall module as recited in claim 1, wherein the modular conduit
system further comprises an inlet coupled thereto or integrated therewith, the inlet
being sized and configured to receive fluid from or to send fluid to a fluid
distribution system.

9. A modular wall installation for creating an individual space that has fluid
delivery thereto and/or fluid removal therefrom, the modular wall installation
comprising:

one or more wall modules selectively and detachably coupled together, the one
or more wall modules forming the individual space;

wherein the one or more wall modules comprise:

at least one plain wall module having a first frame and one or more
panels secured to the first frame;

at least one functional wall module having a frame and a modular
conduit system secured to or within the frame of the functional wall module,
wherein the at least one functional wall module conveys fluid into the
individual space or removes fluid from the individual space.

10. The modular wall installation as recited in claim 9, further comprising a fluid
distribution system and one or more connector conduits connecting the functional
wall module to the fluid distribution system.

11. The modular wall installation as recited in claim 10, wherein the modular
conduit system comprises a modular conduit having an inlet and an outlet, the inlet

being connected to the fluid distribution system.
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12.  The modular wall installation as recited in claim 11, further comprising one or
more functional devices connected at the outlet of the modular conduit.

13. The modular wall installation as recited in claim 9, wherein the at least one
functional wall module further comprises one or more panels secured to the frame

5 thereof.
14. The modular wall installation as recited in claim 13, wherein:

the first frame of the at least one plain wall module comprises one or more
vertical supports having connecting elements;

the frame of the at least one functional module comprises one or more vertical

10 supports having connecting elements; and

at least one snap-in connector detachably secures the vertical supports of the at
least one plain wall module with the vertical supports of the at least one functional
wall module.

15. The modular wall installation as recited in claim 9, wherein the at least one

15 functional wall module conveys fluid into at least two individual spaces or removes
fluid from at least two individual spaces.

16. A method of setting up a modular wall installation capable of selective
configuration and reconfiguration and further capable of conveying fluid to as well
as removing fluid from an individual space, the method comprising:

20 assembling a frame of a first functional wall module;
securing a modular conduit system to or within the frame of the first
functional wall module;
securing one or more panels to the frame of the first functional wall module;
and
25 selectively coupling the first functional wall module to one or more wall
modules, thereby forming the individual space, wherein the one or more wall modules

comprise one or more of a second functional wall module and a plain wall module.
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17. The method as recited in claim 16, wherein selectively coupling the first
functional wall module to one or more wall modules comprises securing a vertical
support of the first functional wall module to a vertical support of the one or more
wall modules with a snap-in connector.

18. The method as recited in claim 16, wherein securing a modular conduit system
to or within the frame of the first functional wall module comprises securing at least
one vertical conduit support of the modular conduit system to the frame of the first
functional wall module.

19. The method as recited in claim 18, wherein:

the frame of the first functional wall module comprises one or more vertical
support members and one or more horizontal support members coupled to the vertical
support members; and

securing at least one vertical conduit support of the modular conduit system to
the frame of the first functional wall module comprises securing the at least one
vertical conduit support to at least one of the one or more horizontal supports.

20. The method as recited in claim 16, further comprising decoupling and
removing the first functional wall module from the one or more wall modules, and
selectively coupling a third functional wall module to the one or more wall modules,
the third functional wall module being different from the first functional wall

module.
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