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MODULAR FURNITURE SYSTEM WITH WIRE MANAGEMENT

CROSS-REFERENCE TO RELATED
The present disclosure claims priority to U.S. Biownal Patent Application No.
62/175,973, entitled “MODULAR DESKS SYSTEM WITH WEIRR MANAGEMENT
AND MULTIPLE MONITORS,” filed on June 15, 2015, themtirety of which is hereby
incorporated by this reference.
BACKGROUND

Technical Field

The present disclosure relates generally to modarehitectural systems, and more
particularly, to modular, reconfigurable furnituend wall systems comprising modular
components and/or design elements, and to methodssembling, (re)configuring, and/or
using the same.

Background and Relevant Art

Modular architectural structures, such as moduwlarifure or wall systems, including
modular desk systems, are often used in officerenments to create work spaces for
employees. The modular desks provide some fletybii the shape of the desk and/or in the
amount of space used by the desk. Modular deskg lmeaused in situations where
permanent desks are undesirable or impracticameSarevious modular desk systems may
limit a user’s ability to assemble, customize, rdaure, reorient, rearrange, and/or replace
the desk’s modules.

There is also a need to be able to use desk sysiroepts, components, and features
in commercial, residential, industrial, and othpplecations. In addition, there is a need for
convenient and functional wire management withiohsdesk systems and reconfigurable
wall systems. Accordingly, there are a numberimitations related to conventional desk
systems and other modular architectural structures.

BRIEF SUMMARY

Certain embodiments described herein overcome ormaave problems in the art
related to modular, reconfigurable architecturalictures such as modular furniture and
modular wall systems, including modular desk syste@ne or more embodiments described
herein include a substantially horizontal work aagf having an upper side and a lower side.
In some embodiments, the work surface is shapéeéfine one or more openings in the work
surface. Some embodiments include a lower versieation extending a distance below the

work surface from the opening. The lower vert®attion is configured to house a resource
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tray having one or more power receptacles andfar @deptacles for providing connections
to one or more user devices that may be situatexh upe work surface or otherwise
associated with the desk system. In some embaodénghe opening provides access to the
resource tray within an interior of the lower veali section. The resource tray is configured
to house one or more user wires extending to tipergr lower side of the work surface.

In some embodiments, the access component is acoamex configured to overlie the
opening to form a substantially flat surface acrieswork surface and the wire cover. In
some embodiments, the wire cover includes one aeroover seals extending from a wire
cover body to cover one or more edges of the ogenifihe one or more cover seals are
configured to allow passage of one or more useesvirom the resource tray to the upper
side of the work surface when the wire cover ithanclosed configuration.

In some embodiments, the lower vertical structur@uides a support member for
supporting the wire cover in a position substalytiilsh with the upper side of the work
surface when the wire cover is in the closed pasiti In some embodiments, the support
member further includes a pivot groove configurathva curved shape to enable a smooth
tilting motion as the wire cover is lifted at astirend to move the wire cover from the closed
configuration to the open configuration.

In some embodiments, the resource tray is at [gasially defined by one or more
tray panels. In certain embodiments, one or mbre rear edge of the work surface and an
upper edge of a corresponding tray panel are artgl@dovide sufficient passage for plugs,
user wires, and other components into the resduagewithout unnecessarily extending the
height of the resource tray. In some embodimemis,or more upper edges of the tray panel
are angled so as to direct a spilled fluid awaynfrthe one or more receptacles of the
resource tray.

In some embodiments, the resource tray includesoonmore tray seals disposed
beneath the work surface which are biased in avegdrdirection against the tray panel. In
certain circumstances, the one or more tray sealsanfigured to flex in a forward direction
away from the tray panel to provide passage ofanaore user wires between the resource
tray and an area external to the resource trayraedth the work surface.

In some embodiments, an architectural assemblyudiesl one or more vertical
supports extending through the lower vertical segtat least one of the one or more vertical
supports including a support spline having a naicbkection of reduced width to provide
space for horizontal passage of one or more supjpgs past the vertical support within the

lower vertical section. Some embodiments furtherude one or more cantilevers each
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attached to a vertical support and extending suobatly horizontally from the vertical
support to support the work surface. Certain ertbedts described herein also include a
monitor system housing one or more monitors fa@andjst direction and one or more
monitors facing a second direction.

Additional features and advantages of exemplaryceliments of the disclosure will
be set forth in the description which follows, angart will be obvious from the description,
or may be learned by the practice of such exempéanpodiments. The features and
advantages of such embodiments may be realizealatathed by means of the instruments
and combinations particularly pointed out in theepded claims.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to describéhe manner in which the above-recited and otheaaihges and
features of the disclosure can be obtained, a rparBcular description of the disclosure
briefly described above will be rendered by refeeeto specific embodiments thereof which
are illustrated in the appended drawings. Undedstg that these drawings depict only
typical embodiments of the disclosure and are mextetfore to be considered to be limiting of
its scope, the disclosure will be described andagx@d with additional specificity and detail
through the use of the accompanying drawings irckhi

Figures 1A and 1B illustrate an exemplary modulaconfigurable desk system

having multiple sections of various configurations;

Figure 1C illustrates the desk system of FiguresahA 1B with various outer panels
removed to show interior components of the destegys

Figure 2 illustrates a planar view of a first sectiof the desk system, showing the
interior of a resource tray disposed within thekdgsstem;

Figure 3 illustrates a view of a cantilever dewacel a leg of the desk system;

Figure 4 illustrates an enlarged view of anothetise of the desk system, showing a

set of sideways-facing receptacles and associatednays;

Figure 5 illustrates a cross-sectional view of tlesk system showing the resource
tray and showing exemplary user wire and supplyewuting with respect to the
resource tray;

Figures 6A-6C illustrate cross-sectional views bé tdesk system showing the

resource tray and showing a wire cover in a closked, and removed position, respectively;

Figure 7 illustrates a cross-sectional view ofdlesk system showing a support spline
joined to leveling cantilevers and showing congtaic of the support spline to allow

horizontal passage of supply wires around the sugptine and cantilevers;
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Figures 8A and 8B illustrate additional views afugpport spline;

Figures 9A and 9B illustrate a monitor system éditdode to the desk system; and

Figures 10A-10C illustrate an exemplary modulatiatasuitable for a virtual reality
display assembly or other workstation implementatio

DETAILED DESCRIPTION

Embodiments described herein relate to modular @ednfigurable architectural
systems, including modular and reconfigurable funei (e.g., desks, tables, workspaces) and
walls. One or more embodiments described hereinde wire management capabilities that
enable one or more of enhanced workspace efficiemegduced clutter, improved
organization, enhanced aesthetics, reduced wirehardivare visibility, minimized gaps at
joints or between separate components, spill ptiotefor sensitive components, and optimal
use of available space.

Certain embodiments illustrated herein are desdribeghe context of a modular and
reconfigurable desk. It will be understood, howewbdat similar features, components,
and/or concepts may be utilized to assemble ornfepae a wall, table, cubicle, or other
furniture structure having one or more wire manageinfieatures. For example, where one or
more regulations may distinguish between a wall anmece of furniture based on a height
measurement, one or more of the modular and repmaldle systems described herein may
be configured or modified in height so as to qyaék the desired type of structure for a
particular application. In another example, an edmnent described in the context of a two-
sided desk structure having work surfaces on egtttker of a common vertical divider may, in
other embodiments, be configured with only one wsukace extending from a rear vertical
wall, or may omit any vertical walls extending frothe work surface. Accordingly,
embodiments described in the context of a deskigawation, wall configuration, or other
particular type of configuration, are not limitednhlp to those particular types of
configurations.

At least some embodiments of reconfigurable desstribed herein are configured
to provide wire management features and comporikatsunction to organize and arrange
wires so as to enhance the aesthetics and/or cumaditiy of the reconfigurable desk. One or
more embodiments described herein provide wire gemant for supply wires (i.e., “lay-in”
wires) and/or user wires. As used herein, the g€isupply wires” or “lay-in wires” refer to
wires, cables, or cords for supplying power, ddgephone lines, or other resource
throughout various sections of the reconfiguraleskd For example, a supply wire may be a

power cable that is connectable to a wall outledtber external power supply, and that runs
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through at least a portion of the desk to enableety of power to one or more sections of
the desk (e.g., to one or more built-in power dsjleIn another example, a supply wire may
be a data cable (e.g., Ethernet cable) that iseziahle to a wall data supply or other external
data source, and that runs through at least aopoofi the desk to enable delivery of data to
one or more sections of the desk (e.g., to oneaserouilt-in data connections).

As used herein, the term “user wires” and simiamis refer to wires, cables, or cords
associated with one or more user devices that maayigned on, attached to, integrated with,
or otherwise associated with a reconfigurable ddskamples of user wires include, but are
not limited to, computer device wires, keyboardleapUSB cords, and data or power cables
(e.g., for computers, printers, lamps, monitorgnsers, fans, and the like). User devices
suitable for use with one or more of the embodimetéscribed herein include office or
workstation devices such as computers, printersnitors, scanners, keyboards, mouse
controls, and the like; videogame components; aislial display components; virtual or
augmented reality components such as headsetangaameras, and the like.

As used herein, the term “rear,” “rearward,” ane like refer to a horizontal direction
extending from a front edge of work surface, (erggarest a user), of an architectural
structure toward a vertical section, divider, and#esource tray at or further toward the
middle of the architectural structure or toward llaek of the architectural structure. As used
herein, the term “forward” and similar terms refera horizontal direction extending from a
vertical section, divider, and/or resource traaofarchitectural structure toward a front edge
of a work surface (e.g., toward a user) of the itectural structure. The terms “horizontal”
and “vertical” are used throughout the description simplicity. It will be understood,
however, that components and/or relationships testias being such need not be perfectly
horizontal or vertical, but include angular measutteat are about 0-30, 0-20, 0-10, or 0-5
degrees off from horizontal or vertical.

Figures 1A-1C illustrate an example of a modulaconfigurable desk system 100
having wire management functionality. Figure 1Wstrates an isometric view of the upper
side of the desk system 100, Figure 1B illustrai®ssometric view of the lower side of the
desk system 100, and Figure 1C illustrates the weWwigure 1B with several access panels
removed to show various interior components ofdixek system 100.

The illustrated desk system 100 includes a workasar112 (on each of a first side
122 and a second side 124) extending across vatliffesent sections 102, 104, 106, 108,
and 110, each arranged in a different exemplaryigiaration. Although multiple different

sections are illustrated, each having a differemtiqular configuration, it will be understood
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that other embodiments include components and riesmtof one or more of the illustrated
sections, or include combinations of components fadures from one or more of the
different illustrated sections. Accordingly, sonsnbodiments of desk systems are
configurable to provide desired functionality foparticular implementation, and may also be
reconfigured to adjust particular functionalityreseds or desires change.

The illustrated desk system 100 is shown with aewanof user devices 116 situated
with the desk system 100. As shown, the user devid 6 can be computer bases, computer
monitors, keyboards, and the like. The illustratesk system 100 also includes an
integrated monitor system 136, which may include onmore integrated monitors facing in
either direction, as described in more detail below

As shown, a first section 102 is configured as aenestyle workstation having
minimal vertical structure extending upwards or daxards from the horizontal work surface
112. The first section102 includes a wire covet ituated along the top side of at least a
portion of the work surface 112. The work surfadé@ and/or wire cover 114 may be formed
from one or more of a wood material, polymer malenmetal material, or other suitable
material. In preferred embodiments the work s@fat2 and the wire cover 114 are formed
at least partially from a medium density fiberbo@vtDF).

The wire cover 114 provides access to a resousne 188 (open view shown in
Figure 2) disposed below the work surface 112 asniy one or more integrated power
and/or data connections (e.g., receptacles). Asribed in more detail below, the resource
tray 138 and the wire cover 114 enable managenfensar wires associated with one or
more user components 116 situated upon or assdcwith the first section 102. For
example, a user may position a laptop computercéemi a computer monitor upon the work
surface 112, and may use the resource tray, accéssrigh the wire cover 114, to route
associated user cables to the power and/or dateectans of the resource tray.

The illustrated desk system 100 includes a seceatiosn104 configured to include a
lower vertical section 118 extending from the wetkface 112 toward the floor and an upper
vertical section 120 extending upwards from the kwsurface 112. The upper vertical
section 120 extends a relatively short distanceangsv(e.g., about 6 to 18 inches) to provide
a level of privacy between a first side 122 an@eosd side 124 of the desk system 100. In
other embodiments, the vertical section 120 (andfyr of the other upper vertical sections
described herein) may be configured to extend ateshamount (e.g., less than 6 inches, or
about 6 to 12 inches), or may extend a greater amm@ug., 18 to 48 inches, or greater than

48 inches). In some embodiments, the upper vésdesaion 120 is configured to extend to a
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ceiling or near to a ceiling (e.g., about 5 to #etf so as to form a more complete visual
and/or sound separation between the first sideab@2second side 124.

As shown, the upper vertical section 120 includeslaa wall 126 enabling the
positioning of accessories, such as trays, shephestographs, monitor mounts, and the like,
within one or more slats of the slat wall 126. Egample, one or more accessories may be
situated on the slat wall 126 and be structurallpperted by the slat wall 126. The
illustrated upper vertical section 120 also inchu@epocket 179 providing access to a wire
cover 181 (which may be configured similarly to @vaover 114). As shown, the pocket 179
includes a back wall 183 to provide privacy betwesers situated on opposite sides of the
desk system 100. In the illustrated embodimert ugpper vertical section 120 is rotationally
symmetrical, such that the slat wall 126 functiessa back wall of a pocket to a user situated
on the first side 122, and such that the back #&3 functions as a slat wall to a user situated
on the first side 122.

In some embodiments, power and/or data connectibrie resource tray 138 run
underneath the work surface 112 of other illustratections, and are accessible via, for
instance, the wire cover 181 in section 104. Kangle, the wire cover 181 may be rotated
upwardly to move from a closed position to an opesition to provide access to the interior
of the resource tray.

In the illustrated embodiment, the lower vertioattson 118 includes a hinged access
tile 128 on one or both sides of the vertical settproviding access to a lower resource tray
140 having one or more power and/or data connextidior example, a user may position a
computer base below the work surface 112 of thersésection 104, and may plug the
computer base into one or more power or data caoienscof the lower resource tray by
opening the hinged access tile 128 to route thespanwd/or data cables of the computer base
into the lower resource tray.

The illustrated second section 104 also includésweer access tile 130. In some
embodiments, the lower access tile 130 is removablgrovide access to supply wires or
other interior components of the lower verticaltgec118. For example, in the illustrated
embodiment, a power cable 132 and data cables E3doated into various lower vertical
sections, including lower vertical section 118, fiotegration with upper and/or lower
resource trays. Such single or double-sided adoaessource trays and the trays themselves
may be positioned above as well as below the warkase for desired functionality, and

supply wires 132 and 134 may be routed to locatadows/e the work surface 112 as well.
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As shown, a third section 106 includes an uppeticadrsection 142 having a slat wall
144, which may be configured similar to the slatl\&26 of the second section 104. In this
embodiment, the upper vertical section 142 is gunéd to provide passage of one or more
supply and/or user wires from below the work swfdd?2 to a position above the work
surface 112, or vice versa. For example, one aemower or data supply cables may be
routed through the lower vertical section 145 t® ithterior of the upper vertical section 142.
The third section 106 also includes a lower acdibssl52 detachably joined to a lower
vertical section 145 so as to provide access t@lgwpires or other components in the
interior of the lower vertical section 145.

As best shown in Figure 1B, the third section 1@udes a set of sideways-facing
receptacles 146 and a wire tray 148 positionedvbéhe sideways-facing receptacles 146 to
support and manage user wires plugged into or wikerassociated with one or more of the
sideways-facing receptacles 146. The sidewaysijaciceptacles 146 and wire trays 148 are
also shown in enlarged view in Figure 4.

The work surface 112 of the third section 106 idel a seal 150 (also visible in
Figure 7) positioned over a gap between the wortase 112 and the upper vertical section
142. The gap allows passage of user wires fromwihe tray 148 and/or sideways-facing
receptacles 146 to the upper side of the work sarfdl2, and vice versa. The seal 150
beneficially lies over the gap to cover the openiigle still allowing wires to be passed
through the gap. In preferred embodiments, theld#his formed from a material that seats
across the gap but has sufficient flexibility sotadlex upward for passage of one or more
wires underneath the seal 150 at one or more dekioations. In preferred embodiments,
the seal 150 is formed from a polymer material sasha polyvinyl chloride material
formulated to provide a desired balance of rigidity flexibility.

For example, relatively rigid portions of the s&8D may allow fastening to the work
surface with adhesives, tapes, staples, or fastem@r instance, while relatively flexible
portions of the seal 150 may provide wire containt@nd visual cover for user wires, while
allowing flexibility to bend out of the way for was to pass from above to below the work
surface 112. The use of relatively rigid portiamsl/or relatively flexible portions may apply
to any of the various shapes of seals describesiharach shaped to conform to a particular
location and sized for relevant functions. In s@nm#&odiments, the seal 150 is mounted to a
hingedly attached rear portion of the work surfadd®, enabling the seal to pivot up and
away to allow for larger objects (e.g., the plugagfower cord) to pass from below the work

surface 112 to above it and vice versa.
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As shown, a fourth section 108 includes a lowetio@r section 154 and an upper
vertical section 156. In the illustrated embodiméime upper vertical section 156 includes a
hinged access cover 158 providing access to a mesdray 194 (shown in Figure 1C)
disposed below the work surface 112 within an upgmetion of the lower vertical section
154. The resource tray 194 is configured simiathie resource tray of the first section 102,
and includes one or more data and/or power cororetteceptacles to which one or more
user wires may be routed. As shown, the uppercatrection 156 of the fourth section 108
also includes a slat wall 160, which is configufed structurally supporting one or more
attached accessories. A detachable lower acéeds6f provides access to the interior of the
lower vertical section 154, within which one or maupply wires may be routed to the
resource tray 194.

The illustrated upper vertical section 156 and lowextical section 154 are shown as
having a particular arrangement of tiles/walls. oer embodiments, the upper vertical
section 156 and/or lower vertical section 154 (@& wther upper or lower vertical sections
described herein) include one or more non-slat@ekers, covers hinged so as to swing
downward or to the side to open, covers that atactiable, and covers that are slidable or
configured to provide access to the interior ober@sponding upper vertical section in some
other fashion. In some embodiments, the uppeicatrsection 156 is openable to provide
access to supply and/or user wires housed witkor. example, the hingedly attached cover
158 may be rotated upward to move from a closedipngo an open position.

As shown, a fifth section 110 includes a lower igait section 164 and an upper
vertical section 166. In the illustrated embodiméime upper vertical section 166 includes a
slat wall 168 raised a distance off of the uppele of the work surface 112 to define a
window 170. The illustrated configuration benedlty allows passage of papers or other
items through the window 170 from one side of teekdsystem 100 to the other. The fifth
section 110 also includes a resource tray 196 (shovirigure 1C) covered by a wire cover
172 and accessible by lifting or removing the wo@ver 172. The resource tray 196,
disposed beneath the cover 172 within an uppeigoodf the lower vertical section 164,
includes one or more power and/or data receptémt@®nnecting one or more user wires.

The fifth section 110 also includes a glass paiél dxtending upwards from the slat
wall 168. The glass panel 174 may be extended tdesired height for a desired
implementation of the desk system 100. In someaoglntents, an upper vertical section

includes one or more of a slat wall, glass panah-slatted wall, window, hinged access tile,
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or other wall structural element. The one or maagous wall structural elements may be
arranged in any order, pattern, or alternatingrabgeto provide a desired configuration.

The illustrated desk system 100 also includes ahvesll 176 extending vertically
from the work surface 112 to the floor and beingiponed transverse to the lower vertical
section 164 so as to further define a lower spameedth the work surface 112. In the
illustrated embodiment, the end wall 176 includgswality of receptacles 178, which are
arranged to face in a sideways direction (e.g.jlaino the sideways-facing receptacles 146
of the third section 106). As shown, the illustchend wall 176 includes a set of receptacles
178 on both a first side (facing toward the desiteay 100) and a second side (facing away
from the desk system 100) which may be positioriezttly back to back, each occupying its
own half of the wall volume. The receptacles 1h&kde connection of one or more user
components, such as computer bases, a printerfceipigon, and/or other user components.
The relatively high density of the receptacles @i&he end wall 176 beneficially enables the
use of high-receptacle-demand user devices (epiercstations, network server stations) by
situating such user devices in relation to thewalll 176.

Some embodiments described herein may also incbuge or more components
which are positioned external to a vertical secaod which are configured for routing user
wires or supply wires in a desired manner. Fomgla, one or more chases (e.g., formed
from a polyvinyl chloride extrusion with desiredjidity/flexibility) may be positioned upon
a lower vertical section (e.g., at a 90 degreea@osuch as a corner formed by end wall 178
and lower vertical section 164) to channel and gouser wires through the chase while
hiding them from sight and/or protecting them fraontact with other components of the
desk system 100.

As best shown in Figure 1B, the desk system 10Ddes a plurality of seal elements
184, 186, 188, and 190 each associated with asponeling resource tray. For example, the
seal element 184 is associated with the resouageliB8. A seal element is configured to
provide passage of one or more user wires intocaraiit of a corresponding resource tray.
As explained in more detail below, at least somdatiments of seal elements are also
configured in conjunction with one or more othermpmnents to provide beneficial
functionality to a desk system.

Figure 2 illustrates a plan view of the first sentiL02 of the desk system 100. In this
view, the wire cover 114 is removed to illustrdte interior of the resource tray 138. As
shown, the resource tray 138 includes a pluralityupward-facing power and data

receptacles 192. The illustrated resource tray af3® includes support members 198
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configured to support the wire cover 114 and tdoneotatable movement of the wire cover
114 for access into the resource tray 138, as itbesicin more detail below.

Figure 3 illustrates a view of the underside of thwerk surface 112 showing
attachment of the work surface 112 to a cantilé\@r and a leg 103. In this embodiment,
the cantilever 101 is formed from a pair of cantlehalves. An alignment hole 105 passes
through each cantilever half such that the halvag be aligned by positioning a setscrew,
pin, or other suitable object within the alignméwie 105. Figure 3 also illustrates a leg
plate 107 having a plurality of radially positionkdles for joining the leg 103 to the work
surface 112. The leg plate 107 includes multipldially positioned holes (e.g., 12 in the
illustrated embodiment) enabling the leg 103 tordiated to a corresponding number of
different orientations using the same drilling e toottom of the work surface 112.

As shown, the cantilever 101 includes a notch 18pa$ed near a rear end of the
cantilever 101 where the cantilever 101 joins t® lkbwer vertical section 118. The notch
109 beneficially allows horizontal passage of onenore user wires from one side of the
cantilever 101 to the other. Such a routing camfgion beneficially keeps the wire
relatively snug against the underside of the wairdage 112. Routing through the notch 109
also avoids the necessity of using up greater tsngf the wire just to loop around the
cantilever 101. Such loops also position the winere it is more likely to be unintentionally
caught or snagged.

In one example, a user may route a user wire doam the upper side of the work
surface 112 to the lower side of the work surfat2, and then may desire to route the wire
horizontally to another user device or to a powedata connection located at a different
horizontal position. The cantilever 101 having tieich 109 enables such routing in an
effective manner that minimizes the amount of waee remaining visible at the upper side
of the work surface 112. In the illustrated emboeiit, the cantilever 101 and the leg 103 are
formed as separate elements. In other embodimariey is coupled to a cantilever as an
integral cantilever/leg unit.

Figure 4 illustrates an enlarged view of the degitesn 100 showing the sideways-
facing receptacles 146 and associated wire tray. 1¥8hen one or more devices are
connected at one or more of the sideways-facingptacles, excess lengths of user wire may
be supported by and/or positioned on the wire 114§ to manage the wire and reduce wire
clutter, for example. In some implementations, fideways-facing receptacles 146 and
associated wire tray 148 are used to connect anthgeapower cords having transformer

boxes or other types of user wires having compandrdt are particularly well suited for
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support by the wire tray 148. For example, a msay desire that a particular type of user
device or user wire having relatively larger asatsd components (such as an in-line
transformer) be connected at the sideways-faciogptacles 146, where the wire tray 148
can support the larger components. As desiredh siser wires may then be routed
horizontally to different sections of the desk syst100 (e.g., by passing through the notches
109 in the cantilevers 101).

The illustrated desk system 100 may make use adwsuframe and/or trim elements
to configure one or more tiles, panels, and/or rotsteuctural components in a desired
fashion. In some embodiments, different types ilefst panels, and/or other structural
components are interchangeably connectable to ftesired modular arrangements of the
desk system 100. Tiles, panels, and/or other tstraiccomponents that may be utilized in
one or more embodiments described herein are 8escrin PCT Application No.
PCT/US2015/015920, filed February 13, 2015, andtledt “Method of Reconfiguring
Walls,” the entirety of which is incorporated herdiy this reference.

Figure 5 illustrates a cross-sectional view of tlesk system 100 showing various
components associated with the resource tray 188showing various wire management
capabilities provided by the resource tray 138 assbciated components. As shown, the
wire cover 114 includes a body 111 and a pair eecseals 113 extending from each side of
the body 111 so as to cover the resource tray I3#hwhe wire cover 114 is in a closed
position.

A user wire may be passed from the resource tr&ytd3he upper side of the work
surface 112 by traversing the path shown by arrb@ 1As shown, the user wire is passed
from the receptacle 192 to the upper side of thekwarface 112 by passing underneath the
cover seal 113 of the wire cover 114. A user widgy be passed from the resource tray 138
to the underside of the work surface 112 by tramgrshe path shown by arrow 117. As
shown, the user wire is passed from the receptiZeto the underside of the work surface
112 by passing between a tray seal 119 and an @plger of a tray panel 121. One or more
user wires may also be routed horizontally on eithée of the tray seal 119 as shown by
arrows 123 and 125.

Figure 5 also illustrates management of one or reapply wires with respect to the
resource tray 138. As shown, one or more supptgsamay be routed through one or more
of the channels 127 disposed underneath the resdtag 138. For example, supply wires
connected to the receptacles 192 of the resousse B8 may be routed to respective

receptacles through the channels 127. Additionahlternatively, the channels 127 may be
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utilized to route one or more supply wires to otkections of a desk system as needed or
desired. In some embodiments one or more chaid2&lsare omitted or not used, and the
supply wires may pass through voids in the samsearby location. In some embodiments,
one or more of the channels 127, the tray sealsdri®the cover seals 113 are formed from
an extruded polymer material, such as an extrudgdvinyl chloride material formulated to
provide desired material properties.

Figures 6A-6C illustrate a cross-sectional viewtloé desk system 100 showing
interaction between the wire cover 114 and a suppember 198. The illustrated support
member 198 is suitable for use at a middle seatibthe resource tray 138. Additional
support members, similarly configured, may alsopbsitioned at one or more ends of the
resource tray 138 and/or at other locations aldregléngth of the resource tray 138. The
body 111 of the cover 114 is thinner than the wetkfaces 112 to maximize wire
management space in the resource tray 138 belowcdfier 114 without requiring the
receptacles 192 to be positioned further down tienessary. The illustrated wire cover 114
also includes a weighted section 129 (e.g., forroiedteel or material of similar density)
configured to weigh the cover down against upwarshmg wires or wire bundles.

Figure 6A illustrates the wire cover 114 in a cibg®siton. As shown, the body 111
of the wire cover 114 is supported by the suppaetimer 198 so that it rests at a height
where the cover seals 113 are flush with the upb of the work surfaces 112. The
illustrated support member 198 includes a pivotogeo131 near each edge of the support
member 198, and a straight section 133 extenditgdan the pivot grooves 131. When the
wire cover 114 is in the closed position, as shawRigure 6A, the wire cover body 111 rests
upon the straight section 133.

Figure 6B illustrates the wire cover in a tiltedsgimn providing access to the
underlying resource tray 138. For example, a os®y lift on one side of the wire cover 114
to move the wire cover 114 to the tilted positionptovide access to the resource tray 138.
The pivot groove 131 opposite the lifted end 13%hef wire cover 114 is configured in size
and shape to enable a pivoting corner 137 to shitl@n the corresponding pivot groove 131
to guide the motion of the wire cover 114 as ififted toward the tilted position. For
example, the curved shape of the pivot groove LiBttfons to allow the pivoting corner 137
a degree of downward movement and a degree ofdmazmovement in the direction of the
lifted end 135 to provide a smoother pivoting motiwhen moving from the closed position

to a tilted position.
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In the illustrated embodiment, each pivot groové a&o includes an edge extension
139 which extends upwards to engage against a amreer 141 to act as a stop against
further pivoting motion of the wire cover 114 whiletated, and to horizontally (forwardly
and rearwardly) position the wire cover 114 in thesired location when in the closed
position. Although Figure 6B shows one end of wiee cover 114 lifted to form an open
tilted position, it will be understood that the samaffect may be achieved by lifting the
opposite end of the wire cover. For example, theromimage configuration of the
illustrated embodiment enables different userstiprsd on either side of the wire cover 114
to access the resource tray 138 by tilting the wineer in opposite respective directions.

Figure 6C illustrates the wire cover 114 in a restyosition for providing even
greater access to the resource tray 138. For drampser desiring to connect and/or house
a relatively larger transformer, tie a bundle oérusires, or otherwise have full access to the
resource tray 138 may remove the wire cover 11 filwe support member 198, as shown.
After desired tasks have been accomplished, the saiver 114 may be repositioned upon the
support member 198 to move the wire cover back tiioclosed position shown in Figure
6A. Figures 6A-6C also illustrate the cantilevetames 109 through which one or more user
wires may be passed.

Referring to Figure 6A, the illustrated embodimelsio shows a configuration where
the work surfaces 112 are formed with angled relges 155, and the tray panel 121 is
formed with angled upper edges 157. For a givde sf the desk system 100, the angled
rear edge 155 and the angled upper edge 157 foramgied passage leading from an area
outside of the resource tray 138 and underneathvirk surface 112 to the interior of the
resource tray 138. The minimum distance between ahgled rear edge 155 and the
corresponding angled upper edge 157 is preferdimytad.75 to 2 inches, or about 1 to 1.5
inches, or about 1.25 inches, so as to be abléoiw passage of a standard power plug.

The angled passage beneficially allows the resowege138 and its contents to be
raised to a relatively higher positon. In contrésthe rear edge 155 and/or upper edge 157
were not angled, the minimum distance between #spactive components would be
reduced, and the resource tray would need to berbmhrelative to the work surface 112 in
order to provide sufficient distance between tha exige and upper edge so as to be able to
allow passage of a standard power plug. For exaniph lower rear corner 159 of the work
surface 112 were extended further rearward to beca#ty aligned with an upper rear corner
161, the passageway between the work surface Id fhartray panel 121 would be reduced,

and the entire resource tray 138 would need to xtended downward to compensate.
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Likewise, if a forward upper corner 163 of the tyagnel 121 were extended upward to be
horizontally aligned with a rearward upper cornéb,lthe passageway between the work
surface 112 and the tray panel 121 would be redurstithe entire resource tray 138 would
need to be extended downward to compensate. Toa@ lposition for the resource tray 138
may hinder convenient use by rendering, for instapower receptacles 192 too low to be in
the sight line of standing or seated users, fortiregn to bend over or climb on the work
surface 112 in order to plug in devices.

In at least some circumstances, the illustratedoelnient is also capable of liquid-
spill-protection functionality. As shown in FiguBA, when the wire cover 114 is in the
closed position, the cover seals 113 function &v@nt or limit the passage of liquid from the
upper side of the work surfaces 112 past the sEhBsand into the resource tray 138.
Further, even in circumstances in which an amoditioid passes underneath a cover seal
113, the corresponding tray seal 119 will tenditeda the passing liquid downward toward
the angled upper edge 157, where the angled suvfdtelirect the liquid forward and
downward. The liquid will then pass beyond the dowection of the tray seal 119 and onto
an exterior side of the lower vertical section ld8her than into the resource tray 138 and
onto receptacles 192, where risk of component danfiagn the spill as well as potential
interruption of work due to electrical short cirtsuresulting from to liquid spills is much
greater.

Figure 7 illustrates a cross-sectional view of @ise of the desk system 100 showing
exemplary configuration of a support spline 143. As shown, the support spline 143
functions as the mounting structure for attachmanthe cantilevers 101, which in turn
function as the support structure for the work aces 112. Beneficially, attachment of the
cantilevers 101 to the support spline 143 enaldesoval of the access tile 152 without the
need for removal of the work surfaces 112, minimgzdisturbance to workspaces and/or
workers when such access is needed, as opposesuggpart member for work surface 112
which may rest against tile 152. The illustrateggort spline 143 includes a narrow section
147. When the support spline 143 is positionedhiwithe lower vertical section 145, the
narrow section 147 enables horizontal passage efasnmore supply wires, such as the
illustrated power cable 132, past the support splid5 to other sections of the desk system
100.

In some embodiments, the lower vertical section ad8/or other vertical sections
described herein have a width (from the first si@2 to the second side 124) of about 3 to 6

inches, or about 4 inches. In some embodimengsnainrow section 147 of a support spline
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143 has a width of about 0.75 to about 2 inchegbaut 1 inch. For example, the narrow
section 147 may have a width that is about 15 #b 50the width of a corresponding vertical
section, or that is about 20-30% or about 25% efwhdth of the corresponding vertical
section.

Figures 8A and 8B illustrate an exemplary vertabport 251 including a support
spline 243. Figure 8A illustrates an isometricwief the support spline 243 with attached
cantilever 201. As shown, the cantilever 201 iachted to the support spline 243 at a
plurality of vertically oriented connection pointenfigured to receive fasteners 249 (e.g.,
screws). The arrangement of multiple fastenersa@i®vs the cantilever 201 to be leveled.
For example, the cantilever 201 may be hung froe dipper fastener 249 to capture
cantilever 201 and threadingly engage to the spha8, then leveled using the bottom
connection point fastener 249 to threadingly engageantilever 201 to push against spline
243, then secured from lifting using the middletéagr 249 to capture cantilever 201 to
threadingly engaged with spline 243.

Figure 8B illustrates a cross-sectional view of Heetical support 251 showing an
interior arrangement making up the support spli#®. 2In the illustrated embodiment, outer
sections 253 of the vertical support 251 are reagd with one or more solid layers which
form the support spline 243. The support splind d&neficially provides additional
structural integrity to the narrow section 247 dife tvertical support 251. In some
embodiments, the outer sections 253 are formedrefaéively lightweight material, such as
aluminum or a polymer material. In some embodimetite layers making up the support
spline 243 are preferably formed from a relativelgh-strength and/or high load-bearing
material, such as steel, in order to provide sigffic structural capabilities to the support
spline 243.

Figures 9A and 9B illustrate embodiments of a nmwngystem 336 which is
attachable to one or more of the upper verticapstipsections described herein. Figure 9A
illustrates the monitor system 336 showing an odisplay surface 375 (e.g., formed of
glass). In this embodiment, the monitor 377 isblesthrough a window formed by back
painting the non-window portions of the display fane 375. Figure 9B illustrates the
monitor system 336 with the outer display surfaamaved to show a monitor 377 mounted
within the monitor system 336. Although a singlemtor 377 is illustrated in this
embodiment, other embodiments include a pluralitymmnitors, arranged top to bottom

and/or side to side to provide a desired overalpldy arrangement. In some embodiments,
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one or more monitors may be placed back to badk @nte or more other monitors, such that
one or more monitors are disposed on either sidieeomonitor system 336.

The illustrated monitor system 336 includes a paiside supports 367, a top trim
369, and a bottom trim 371. In some embodimehtsidp and/or bottom trims 369 and 371
are configured with one or more gaps, slots, haesther openings to allow airflow into the
interior of the monitor system 336 for cooling bktone or more monitors included within
the monitor system 336. For example, in one prefeembodiment, one or more monitors
are positioned back to back with one or more othenitors, such that one or more monitors
face each direction. The monitors are arrangetl shat a gap of about 0.5 to 2 inches, or
about 0.75 to 1.5 inches, or about 1 inch resiéésden the back-to-back monitors. Airflow
may be beneficially provided through this gap (edgiven by one or more fans) to provide
necessary cooling of the monitors. The gap aduatly or alternatively provides space for
electrical wires to move vertically and horizonyatb supply the monitors or for other
purposes.

The illustrated embodiment also includes an acseston 373 disposed below the
display surface 375. In the illustrated embodiméms access section 373 is configured as
an open window. In other embodiments, the accessos 373 is enclosed, and may be
configured with one or more hinged access panefspvable access panels, lockable access
panels, slat walls, and other structural featuedsted to vertical sections described herein.
In some embodiments, monitor wires, fan wires, datales, and/or other wires related to the
monitor system 336 are passed through the acceters&73 from one or more monitors
377 to other components of an upper vertical sediiowhich the monitor system 336 is
attached, such as to a resource tray providingeatesionnections for the monitor wires. In
other embodiments, one or more of such componeayspass through the side supports 367.

Figures 10A-10C illustrate another embodiment ahadular and reconfigurable
architectural assembly 400 suitable for use as kstation, exhibition area, virtual reality
display, or other implementation. The embodiméostrated in Figures 10A-10C includes
many components and features similar to those shovame or more of Figures 1-9B, and
components and/or features of the embodimentsitlescin relation to Figures 1-9B may be
incorporated into the assembly shown in Figures-108&, and vice versa. Further, Figures
10A-10C illustrate a particular exemplary arrangetrad sections and components. In other
embodiments, an architectural assembly may be gaeid with a different arrangement of

sections and/or components. The illustrated archital assembly 400 is therefore modular
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and reconfigurable, providing multiple assemblyatafities allowing a user to configure the
assembly 400 according to desires and/or particuplementation needs.

As shown in Figure 10A, the architectural assend@l§ includes a first section 402
having an open-style work surface 412. The fiestisn 402 may be configured similarly to
the first section 102 described in detail above. sAown, the first section 402 includes a wire
cover 414 which is detachable and/or tiltable tovple access to an underlying resource tray
438, where one or more user wires may be storededo organized, and/or connected to
power and/or data connections. The first sectlagih @lso includes a plurality of support legs
403 configured to support the work surface 412.thmillustrated embodiment, the support
legs 403 each include an attached cantilever exteralowing each support leg 403 to
function as both a horizontal cantilever suppord anvertical leg support, as explained in
more detail below.

The illustrated assembly 400 also includes a sesewtion 404 and a third section
406, with a monitor system 436 positioned to spensiecond and third sections 404 and 406.
As shown, the second section 404 includes an aceasfow 470 enabling passage of
devices or other objects from one side of the abgedA00 to the other. The second section
also includes a wire cover 481 which is detachaplé/or tiltable to provide access to an
underlying resource tray (not shown). The lowertigal section 418 includes a hinged
access tile 428 providing another method of acteske resource tray disposed within the
lower vertical section 418.

As shown, the third section 406 includes a hingazkss cover 458 providing access
to a resource tray (not shown). Although not shawthis particular view, the third section
406 may be configured similarly to the third sectil06 described above. For example, the
third section 406 may include a set of sideway#faceceptacles and wire trays. In this
embodiment, an end wall 476 is positioned adjad¢enthe third section 406. In some
embodiments, a vertical corner formed by the end arad the lower vertical section 464
includes one or more chases for concealing anditting one or more user wires, such as
user wires from a computer base positioned neaenlewall 476 which are routed into the
chase and further upwards.

The illustrated embodiment also includes a slat 426 spanning across the second
and third sections 404 and 406. The slat wall imagonfigured similarly to other slat walls
described herein.

As shown, the monitor system 436 includes an aceesson 459, a display section

475, and a framing section 485. In this embodimira access section 459 is configured to
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provide hinged access to the interior of the marsistem 436. The interior of the monitor

system 436 advantageously includes a gap suclstipgly wires and/or user wires may be
passed from the monitors and other components efdtbplay section 475 to the lower

sections of the assembly 400, and vice versa.ekample, one or more supply wires or user
wires may be passed from a lower section of theenaBl/ through the upper section

including the hinged access cover 458, throughsthe wall 426, and through the access
section 459.

Figure 10B illustrates a cross-sectional view o tmonitor system 436. The
illustrated monitor system 436 has a vertically syetrical configuration, such that
components and features referenced on one siddenaygluded on the opposite side as well.
For simplicity, some elements of the monitor sys#86 will be referenced for one side only.
It will be understood that the description applieshe opposite side as well. The illustrated
cross-sectional view shows that the display arelades a pair of back-to-back monitors 477.
Other embodiments may include other monitor arrareggs, with one or more monitors
arranged side-to-side and/or one above anothexddition to or alternative to the back-to-
back configuration shown. The illustrated embodimalso includes an interior gap 489
defined by the monitors 477 and other componendisranning between at least the pair of
back-to-back monitors 477. One or more suppornés 495 may be disposed within the
monitor system 436 to provide desired structurgpsut, while preferably being horizontally
spaced sufficiently to allow the passage of wired/ar airflow through the interior gap 489.

As shown, one or more fan devices 491 are inclseals to provide airflow through
the interior gap 489 for cooling the monitors 47In preferred embodiments, the monitor
system 436 has a width of about 3 to 6 inches,bmu@a4 inches. The interior gap is
preferably about 0.5 to 2 inches, or about 1 indthe illustrated configuration and other
similar configurations beneficially provide duatied display functionality using a relatively
narrow and compact display assembly, while simelbarisly maintaining the ability to
effectively cool monitors and other componentsaddition to managing and organizing
associated user and/or supply wires.

The cross-sectional view of Figure 10B also illatts the hinges 487 which enable
hinged movement of the access section 459. As ishewves or other components passing
through the gap 489 are accessible upon rotatiegiog the panel of the access section 459.
The slat wall 426 is also shown in this view. A®wn, the framing section 485 includes a
panel 497. In some embodiments, the panel 497giass panel configured to provide an

aesthetic framing arrangement above the displayoset75.
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Figure 10B also illustrates various framing elersef@3 which are configurable to
provide connectivity between one or more differemtnponents and/or to provide structural
capabilities. As shown, one or more of the frametgments 493 are beneficially configured
to maintain the interior gap 489 as it passes cadlyi through the different sections of the
monitor system 436, allowing wires and/or airfldwdugh the interior gap 489.

Figure 10C illustrates another view of the assembly showing the underside of the
work surface 412 of the first section 402. In thiew, the cantilever supports 499 of the
support legs 403 are visible. As shown, each supeg 403 may be coupled directly to a
corresponding cantilever support 499, and eachileaat support 499 may be attached to the
underside of the work surface 412 at one or monetg.o

The present invention can be embodied in otherfspéarms without departing from
its spirit or essential characteristics. The descr embodiments are to be considered in all
respects only as illustrative and not restrictiv€he scope of the invention is, therefore,
indicated by the appended claims rather than bydregoing description. All changes that
come within the meaning and range of equivalencthefclaims are to be embraced within

their scope.
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CLAIMS
We claim:
1. A modular architectural assembly, comprising:

a substantially horizontal work surface having gper side and a lower side, the
work surface shaped to define at least one openitige work surface;

a lower vertical section extending a distance bdlmswvork surface from the opening
of the work surface, the lower vertical section $iag a resource tray having one or more
power receptacles and data receptacles, whereiopd@ng provides access to the resource
tray within an interior of the lower vertical semti and wherein the resource tray is
configured to house one or more user wires extgnttirihe upper or lower side of the work
surface; and

an access component configured to enclose the mpesfi the work surface, the
access component being selectively changeable &odosed configuration wherein the
opening is partitioned from the work surface toogen configuration wherein the opening is
accessible from the work surface.

2. The architectural assembly of claim 1, whereinaheess component is a wire cover
configured to overlie the opening to form a subtsdly flat surface across the work surface
and the wire cover.

3. The architectural assembly of claim 2, wherein e cover includes one or more
cover seals extending from a wire cover body tcecmne or more edges of the opening, the
one or more cover seals being configured to allasspge of one or more user wires from the
resource tray to the upper side of the work surf@ben the wire cover is in the closed
configuration.

4. The architectural assembly of claim 2, whereinldveer vertical structure includes a
support member for supporting the wire cover iroaifon substantially flush with the upper
side of the work surface when the wire cover ithanclosed position.

5. The architectural assembly of claim 4, wherein ghpport member includes a pivot
groove configured with a curved shape to enablm@ogh tilting motion as the wire cover is
lifted at a first end to move the wire cover frofmetclosed configuration to the open
configuration.

6. The architectural assembly of claim 2, whereinwhe cover is detachable from the
opening to provide access to the resource tray.
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7. The architectural assembly of claim 2, wherein résource tray is at least partially
defined by one or more tray panels, and wherein @nemore of a rear edge of the work
surface and an upper edge of a corresponding &nagl are angled.

8. The architectural assembly of claim 7, wherein apen edge of the tray panel is
angled so as to direct fluid downward and forwaras to direct the fluid away from the one
or more receptacles of the resource tray.

9. The architectural assembly of claim 1, whereinrdsource tray includes one or more
tray seals disposed beneath the work surface vereliased in a rearward direction against
a tray panel, the tray panel at least partiallyriled the resource tray.

10. The architectural assembly of claim 9 wherein thee @r more tray seals are
configured to flex in a forward direction away frahe tray panel to provide passage of one
or more user wires between the resource tray andraa external to the resource tray
underneath the work surface.

11. The architectural assembly of claim 1, wherein ltheer vertical assembly further
includes one or more channels disposed below th&uree tray, the one or more channels
configured to route one or more supply wires.

12. The architectural assembly of claim 1, further casipg one or more vertical
supports extending through the lower vertical sectat least one of the one or more vertical
supports including a support spline having a naicbkection of reduced width to provide
space for horizontal passage of one or more supjpgs past the vertical support within the
lower vertical section.

13.  The architectural assembly of claim 12, further pasing one or more cantilevers
attached to the vertical support and extending tanbally horizontally from the vertical
support to support the work surface.

14.  The architectural assembly of claim 1, further casipg an upper vertical section
extending a distance above the work surface fraogening of the work surface.

15.  The architectural assembly of claim 14, whereinabeess component is included in
the upper vertical section as a hinged panel cardi)to rotate upwards to provide access to
the resource tray.

16.  The architectural assembly of claim 14, whereinupper vertical section includes a
monitor system housing one or more monitors fa@andjst direction and one or more
monitors facing a second direction.

17.  The architectural assembly of claim 1, whereinrdgsource tray includes one or more

wire trays extending horizontally in a forward diien from the lower vertical section,
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wherein one or more sideways-facing receptacleslisgosed above the one or more wire
trays on the lower vertical section.

18.  The architectural assembly of claim 1, wherein Itweer vertical assembly includes
one or more access panels disposed below the wikcs, the one or more access panels
being openable to provide access to the resouage tr

19. A modular architectural assembly, comprising:

a substantially horizontal work surface having gper side and a lower side, the
work surface shaped to define at least one openitige work surface;

a lower vertical section extending a distance bdlmswvork surface from the opening
of the work surface to a position above a floorfame when the architectural assembly is
assembled, the lower vertical section housing aureg tray having one or more upwardly
facing power receptacles and data receptacleseswirce tray including one or more tray
seals disposed beneath the work surface, the omem tray seals being biased in a rearward
direction against a tray panel, the tray paneleast partially defining the resource tray,
wherein the opening provides access to the resduagewithin an interior of the lower
vertical section and wherein the resource trayisfigured to house one or more user wires
extending to the upper or lower side of the worKkaxe; and

a wire cover configured to overlie the opening donf a substantially flat surface
across the work surface and the wire cover, the waver being selectively changeable from
a closed configuration wherein the opening is parted from the work surface to an open
configuration wherein the opening is accessiblenftbe work surface.

20. A modular architectural assembly, comprising:

a substantially horizontal work surface having gper side and a lower side, the
work surface shaped to define at least one openitige work surface;

a lower vertical section extending a distance bdlmswvork surface from the opening
of the work surface, the lower vertical section $iog a resource tray having one or more
power receptacles and data receptacles, whereiopd@ng provides access to the resource
tray within an interior of the lower vertical semti and wherein the resource tray is
configured to house one or more user wires extgnttirthe upper or lower side of the work
surface, the lower vertical assembly including onenore access panels disposed below the
work surface, the one or more access panels b@eagable to provide access to the resource
tray;

an upper vertical section extending a distance abine work surface from the

opening of the work surface, the upper verticatisadncluding a monitor system housing
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one or more monitors facing a fist direction ande @r more monitors facing a second
direction; and

an access component configured to enclose the mpesfi the work surface, the
access component being selectively changeable &oolosed configuration wherein the
opening is partitioned from the work surface toogen configuration wherein the opening is

accessible from the work surface.
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