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(57) Abrege(suite)/Abstract(continued):
configured to recelve a first rail. Each fastening device also includes at least one of a connector assembly and an opening formed in

the body for attaching the fastening device to at least one other furniture component. The connector assembly and the opening In
the body are sized and configured so that the other furniture components are positioned such that at least one of their height ana
length extend In a direction substantially perpendicular to the length of the first rail, such as a direction that is mostly perpendicular
to the length of the first rail. Other embodiments of the fastening device may Include variations in configurations to the connector

assembly or body




w0 20117156226 A1 [ HYD Y OORER 01 ROV e

CA 02801404 2012-11-30

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

(19) World Intellectual Property Organization l{,f:”_ﬂ""’%\
International Bureau wjf J

(43) International Publication Date
15 December 2011 (15.12.2011)

(10) International Publication Number

WO 2011/156226 Al

(51)

(21)

(22)

(25)

(26)
(30)

(71)

(72)
(73)

A47B 13/00 (2006.01)

International Patent Classification:
F16B 12/42 (2006.01)

International Application Number:
PCT/US2011/039065

International Filing Date:
3 June 2011 (03.06.2011)

Filing Language: English
Publication Language: English
Priority Data:

61/352,468 8 June 2010 (08.06.2010) US
Applicants (for all designated States except US):
KNOLL, INC. [US/US]; 1235 Water Street, East

Greenville, Pennsylvania 18041 (US). MOESLINGER,
Sigrid [AT/US]; 33 Rector Street, Unit 3, New York,
New York 10006 (US).

Inventors; and

Inventors/Applicants (for US only): UDAGAWA,
Masamichi [JP/US]; 33 Rector Street, Unit 3, New York,
New York 10006 (US). BULLWINKLE, Wallace
[US/US]; 2323 Heather Lane, Gilbertsville, Pennsylvania
19525 (US).

(74) Agent: FISCHER, Ralph G.; Buchanan Ingersoll &

(81)

(84)

Rooney PC, 301 Grant Street, 20th Floor, Pittsburgh,
Pennsylvania 15219 (US).

Designated States (unless otherwise indicated, for every

kind of national protection available). AE, AG, AL, AM,

AQO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,

CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, Fl, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,

NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,

SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every

kind of regional protection available). ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,

ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,

TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SL SK,
SM, TR), OAPI (BF, BJ, CF, CG, CL CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

Published:

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

(34) Title: FURNITURE COMPONENT FASTENING APPARATUS, FURNITURE SYSTEM AND METHOD OF ASSEM-
BLING FURNITURE FOR A WORK SPACE

FIG. 12 4

(57) Abstract: A furniture system, method of as-
sembling furniture for a work space, and a fasten-
ing apparatus for interconnecting furniture compo-
nents include one or more fastening devices. Each
fastening device includes a body that has a chan-
nel sized and configured to receive a first rail.
Fach fastening device also includes at least one of
a connector assembly and an opening formed in
the body for attaching the fastening device to at
least one other furniture component. The connec-
tor assembly and the opening in the body are sized
and configured so that the other furniture compo-
nents are positioned such that at least one of their
height and length extend in a direction substantial-
ly perpendicular to the length of the first rail, such
as a direction that 1s mostly perpendicular to the
length of the first rail. Other embodiments of the
fastening device may include variations in config-
urations to the connector assembly or body
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FURNITURE COMPONENT FASTENING APPARATUS, FURNITURE SYSTEM

AND METHOD OF ASSEMBLING FURNITURE FOR A WORK SPACE

FIELD OF THE INVENTION
The present invention is related to furniture and, more particularly, to mechanisms

for interconnecting furniture components and furniture fastening systems.

BACKGROUND OF THE INVENTION

Furniture components may be interconnected to form an article of furniture, such
as a chair or a table. Typically, systems are not provided for creating or forming furniture
such as office furniture. Nor are mechanisms commonly used for providing a common
mechanism for fastening different furniture together to form oftice work spaces.

For example, if an office is set up to include a set of cubicles. A paneling system 1s
often used to create barriers between office spaces. Separate table components or desk
components are often positioned in each defined office space. Such desks or tables are
often separate from the panels used to define the office spaces. Cabling may be provided
via a cabling system or wire management system attached to the panels or provided with
the panels. Often, many of the articles of furniture used in an office space are separately
positioned within that space and separate from other articles of furniture. To the extent any
articles are interconnected, they are usually interconnected using screws or bolts that
directly attached articles of furniture together. For instance, a panel portion may be

fastened to a desk top by a clamp and/or screws.
A furniture system that utilizes a furmiture component fastening mechanism for

interconnecting different articles of furniture together may be appreciated from WIPO
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Publication No. WO/2007/118864. That publication discloses a furniture system that utilizes
furniture components configured to provide a groove having a particular profile for receiving
a fastening device and a fastening device configured to interconnect different furniture
components by mating with those profiles. The fastening component may be provided as a
portion of an article of furniture, such as a drawer, desk, or paper holder. The fastening
mechanism may alternatively be a clip mechanism for interconnecting different furniture
components by being interconnected to the profiled grooves on each component. Such a
furniture system and fastening mechanism may provide a quick connection and allow an
installer to quickly build or reposition cubicles or office space. However, the reliance on the
mating grooves being defined along edges of different articles of furniture and fastening
devices that utilize a mating component that matingly connects to that groove. Such a design
requirement can provide some limitations to furniture system designs or office space designs
that utilize such a system.

Other furniture may include a support assembly for a work surface that 1s securable to
a gable. For instance, U.S. Patent No. 7,694,924 discloses a support assembly that may
support a work surtace. The support assembly may include a horizontal support with a cross-
sectional shape and a saddle support that supports the work surface. Such a system may be
used to assemble tables utilizing a relatively small number of fasteners. However, such a
fastening device 1s only utilized for supporting table tops, or work surfaces.

A new furniture system and fastening mechanism that may be used 1n such a system 1s
needed. Such a system preferably permits a relatively quick installation or fabrication of
cubicles or work space for offices, rooms or other locations. Such a system and fastening
mechanism may also preferably permit a wide array of connection possibilities for

interconnecting a wide variety of articles of furniture.
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SUMMARY OF INVENTION

A fastening apparatus for interconnecting different furniture components of a
furniture system 1s provided that includes at least one fastening device. The one or more
fastening devices may include a body and at least one of a connector assembly and an
opening formed 1n the body. The one or more fastening devices may include a body that at
least partially defines a first channel that 1s sized and configured to receive a first elongated
rail of a first furniture component. The first elongated rail has a length that defines a longest
dimension of the first elongated rail. The first channel 1s sized and configured to receive and
hold a portion of the first elongated rail so that the first elongated rail 1s positionable 1n a
substantially horizontal position to support at least a portion of a first work surtface. The
connector assembly may be attached to the body and may have one or more elements that are
sized and configured to attach to a second furniture component so that the second furniture
component 1s positionable such that at least one of a length of the second furniture
component and a height of the second furniture component extends 1n a direction that 1s
substantially perpendicular to the length of the first elongated rail when that rail 1s 1n a
substantially horizontal position. The opening formed 1n the body may be below the first
channel and 1s sized and configured to receive a portion of a third furniture component so that
the third furniture component 1s positionable such that at least one of a length of the third
furniture component and a height of the third furniture component extends in a direction that
1s substantially perpendicular to the length of the first elongated rail when the first elongated
rail 1s 1n a substantially horizontal position.

It should be appreciated that embodiments of the fastening apparatus may include one
or more fastening devices that only include a connector assembly or only include an opening

formed 1n the body. Of course, 1t 1s contemplated that other embodiments of the one or more
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fastening devices may include both the connector assembly and the opening formed in the
body.

It should be appreciated that a substantially horizontal position may include a
horizontal position or a position that 1s mostly horizontal. For instance, a rail that may extend
along its length at a 1 degree incline, 0.5 degree incline, a 0.5 degree decline or a 1.0 degree
decline relative to pertectly horizontal may be in a position that 1s substantially horizontal.
Similarly, a substantially perpendicular arrangement may be a position that provides one
component to be arranged perpendicular or almost perpendicular to another component. For
example, a first rail that has a length extend 1n one direction may have a length that 1s
perpendicular to the length of a second rail that has its length extend in a direction that 1s 85
degrees, 88 degrees, or 89 degrees relative to the length of the first rail.

In some embodiments, the first furniture component may be a desk or a table, the first
work surface may be a table top, a desk top or another planar member that provides a surface
for supporting work equipment such as documents, computers, staplers, lights or other tools
or equipment. The first rail may be a bar, member, pole or rod composed of metal, a
composite material, a polymeric material or a ceramic material. The second and third
furniture components may be, for example, a drawer unit, a fence, a panel, a screen, a support
assembly such as a set of table legs, or other furniture component.

Embodiments of the fastening apparatus may also include one or more jaw
connectors. Each jaw connector may include an upper jaw portion, a lower jaw portion and a
rail receiving portion. The upper jaw portion may be spaced apart from the lower jaw portion
so that a portion of the first elongated rail 1s receivable between the upper and lower jaw
portions. The upper and lower jaw portions may be attached to the rail receiving portion.
The rail receiving portion may define or have an opening that 1s sized and configured to

receive an end portion of a second elongated rail. The end portion of the second elongated
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rail may be receivable within the opening so that the length of the second elongated rail
extends 1n a direction that 1s substantially perpendicular to the length of the first elongated
rail. The end portion of the second elongated rail 1s positionable in the opening so that the
second elongated rail 1s positionable 1n a substantially horizontal position to support at least a
portion of a second work surface. The second work surface may be, for example, a table top
or a planar member that provides a surtace for supporting work equipment such as
documents, computers, staplers, lights or other tools or equipment.

Preferably, the body of each fastening device 1s composed of metal or a polymeric
material and the connector assembly 1s composed of metal or a polymeric material. The first
channel may have opposite ends located on opposite sides of the body. The rail receiving
portion may define the opening such that a mouth of the opening faces a direction that 1s
perpendicular to the ends of the first channel. Preferably, the first channel extends linearly
between the ends and has a generally polygonal shape or a V-shaped profile.

The one or more elements of the connector assembly may include a plurality of
portions. For example, a first portion may be sized and configured to mate within an opening
defined 1n the second furniture component and a second portion may be sized and configured
to be attached within an aperture formed 1n a portion of the body that 1s located below the
first channel. The first and second portions may be integrally attached to each other such that
the portions are portions of a unitary structure of may be separate components that are
interconnected by a fastening mechanism such as one or more fasteners like screws, bolts or
magnets or an adhesive.

Embodiments of the one or more fastening devices may also include one or more
clamping members that are positionable within the fist channel to engage the portion of the
first elongated rail when that portion 1s held within the first channel. A covering member or a

plate member may also be attached or attachable to the body to cover the first channel and the
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one or more clamping members. An exterior surface of that covering member or plate
member may be sized and configured to support a portion of the first work surface. That
exterior surtace of the cover plate may be a friction inducing surface for supporting and
positioning the first work surface. In alternative embodiments, an upper portion of each
clamping member may be sized and configured for directly engaging and supporting a work
surface.

In some embodiments, the connector assembly may be a member sized and
configured for positioning between the body and the second furniture component for
attachment to the second furniture component. At least one fastener may also be positioned
within the second furniture component and the member to attach the member to the second
furniture component. That one or more fastener may include a plurality of magnets or may
be one or more bolts or screws or an adhesive.

A method of assembling furniture for a work space 1s also provided. A plurality of
first elongated rails may be provided. Each first rail has a length that defines a longest
dimension of that rail. A plurality of fastening devices may also be provided. Each fastening
device may include a body and at least one of a connector assembly and an opening formed
in the body below the first channel. The body may have a first channel sized and configured
to receive a portion of one of the first elongated rails. The first channel may be sized and
configured to hold a portion of the first elongated rail so that the first elongated rail 1s
positioned 1n a substantially horizontal position to support at least a portion of a first work
surface. The connector assembly may be attached to the body and have one or more elements
sized and configured to attach to a second furniture component such that the second furniture
component 1s positionable so that at least one of a length of the second furniture component
and a height of the second furniture component extends in a direction that 1s substantially

perpendicular or perpendicular to the length of the first rail when the first rail 1s 1n the
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substantially horizontal or horizontal position. The opening formed in the body may be sized
and configured to recelve a portion of a third furniture component so that the third furniture
component 1s positionable so that at least one of a length of the third furniture component and
a height of the third furniture component extends in a direction that 1s substantially
perpendicular to the length of the first elongated rail when the first elongated rail 1s in the
substantially horizontal position. The first rails may be positioned so that a portion of each
first elongated rail 1s positioned 1n the first channel of a respective fastening device of the
plurality of fastening devices. A first work surface may be positioned so that the first work
surface 1s at least partially supported by the first rails. At least one of the second furniture
component and third furniture component may be attached to at least one of the fastening
devices so that at least one of a length of the second furniture component and a height of the
second furniture component, a length of the third furniture component and a height of the
third furniture component extends in a direction that 1s substantially perpendicular to the
length of the first elongated rails.

The second furniture component may be a panel or a drawer unit or a support
assembly. The third furniture component may be a panel or a drawer unit or a support
assembly. Of course, the second furniture component and third furniture component may
also be other furniture or other portions of furniture.

It should be appreciated that the connector assembly may include any of a number of
configurations such as embodiments discussed above or other variations to such
embodiments. The opening formed 1n the body may also include any of a number of
configurations for recerving or holding portions of furniture.

Preferably, each rail has a rectangular or square cross section. Of course, rails may
have other polygonal shaped cross sections or have circular, elliptical or other curved cross

sections as well.
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Embodiments of the method may also include providing one or more jaw connector,
attaching at least one second elongated rail to the one or more jaw connectors and positioning
a second work surface over the one or more second rails so that a side of the second work
surface 1s adjacent to or abuts a side of the first work surface.

A furniture system 1s also provided. The furniture system may include a first
elongated rail, a first furniture component, a first work surface and one or more fastening
devices. One or more brackets and one or more jaw connectors may also be provided in
embodiments of the system.

The brackets that may be used in some embodiments of the furniture system may each
include a body that defines an aperture that 1s sized and configured to receive and hold a
portion of a first elongated rail to support a furniture component from the first rail when that
furniture component 1s attached to the one or more brackets and those one or more brackets
are positioned on the first rail.

Other details, objects, and advantages of the invention will become apparent as the
following description of certain present preferred embodiments thereof and certain present
preferred methods of practicing the same proceeds.

BRIEF DESCRIPTION OF THE DRAWINGS

Present preferred embodiments of our furniture system, fastening apparatus for
interconnecting furniture components and methods of making and practicing the same are
shown 1n the accompanying drawings. It should be appreciated that like components or like
parts may be indicated by the same reference number throughout the different drawings.

Figure 1 1s an exploded view of a first present preferred system of furniture
illustrating a present preferred work space being interconnected to a present preferred panel.

It should be appreciated that the panel may include a wire management channel located
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therein or may be configured for attachment to a wire management mechanism such as a wire

management tray or wire management support device.

Figure 2 1s a top view of the first present preferred embodiment of a system of
furniture 1llustrated in Figure 1.

Figure 3 1s a side view of the first present preferred system of furniture.

Figure 4 1s an end view of the first present preferred system of furniture

Figure 5 1s an exploded view of a first present preferred table that includes a first

present preferred work surface.

Figure 6 1s a top view 1illustrating the first present preferred table without having a

work surface attached thereon.

Figure 7 1s an end view of the first present preferred table.

Figure § 1s an exploded view of a second present preferred embodiment of a furniture
system that utilizes a present preferred work surface being interconnected to a present
preferred drawer and a table support via present preferred embodiments of fastening
mechanisms that may be utilized 1n embodiments of the furniture system.

Figure 9 1s a side view of the second present preferred furniture system.

Figure 10 1s an exploded view of a third present preferred embodiment of a furniture
system that utilizes a present preferred work surface being interconnected to a present
preferred drawer and a table support via present preferred embodiments of fastening

mechanisms that may be utilized 1n embodiments of the furniture system.

Figure 11 1s a side view of the third present preferred embodiment of a furniture

system.

Figure 12 1s an exploded view illustrating a fourth present preferred embodiment of a

furniture system.
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Figure 13 1s a top view of the fourth present preterred furniture system with the work
surfaces removed.

Figure 14 1s a cross section view of line L-L in Figure 13.

Figure 15 1s an end view of the fourth present preferred furniture system with the
work surfaces removed.

Figure 16 1s an exploded view of a first present preferred fastening device that may be
utilized in embodiments of the furniture system.

Figure 16A 1s a perspective view of a first present preferred bracket that may be used
in embodiments of the furniture system.

Figure 17 1s an exploded view of a second present preferred fastening device that may
be utilized in embodiments of the furniture system. One present preferred connector
assembly that may be utilized for that device 1s shown 1n dotted line.

Figure 18 1s an exploded view of a third present preferred fastening mechanism that
may be utilized in embodiments of the furniture system.

Figure 19 1s an exploded view of a present preferred connection apparatus that may be
utilized in embodiments of the furniture system.

Figure 20 1s a perspective view of a present preferred embodiment of a bracket that
may be utilized to interconnect rail elements to furniture components or articles of furniture
such as shelving units or drawers.

DETAILED DESCRIPTION OF PRESENT PREFERRED EMBODIMENTS

Referring to Figures 1-4, 16 and 17, a furniture system 1 may include elongated rail
elements 2 that are supported on a support assembly 6 and a panel 8. The panel 8 may be a
panel of a cubicle paneling system that 1s sized and configured to define work spaces or
offices within a room. A work surface 4, such as a table top may be positioned on the rails 2.

The table top surface 4 may be a glass surface or may be a surface composed of other

10
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material such as a polymeric material, composite material, ceramic material, metal or wood.
The support assembly 6 may be a unitary structure that defines two legs and horizontal
member extending between the upper ends of the top legs for supporting a portion of the rails
2 and work surface 4. In alternative embodiments, the support assembly 6 may be formed by
an interconnection of such components or may include other structural elements configured
to support the work surface 4 and rails 2.

A plurality of first fastening devices 14 may be provided for attaching the rails 2 to
the panel 8. A plurality of second fastening devices 13 may be provided for attaching the
rails 2 to the support assembly 6.

Each of the first fastening devices 14 may include a body 9 that defines a channel for
receiving an end of a respective rail 2. The channel may be a groove, a bore or an elongated
opening. Preferably, the shape of the channel permits receiving rails 2 that have a polygonal
shaped cross section, such as a square, diamond or rectangular cross section. Clamping
members 18 may be attached to the body 9 for engaging a portion of the rail 2 positioned 1n
the channel to hold the rail 2 within the body 9. The body 9 of each first fastening device
may also include an opening below the channel that i1s sized and configured for attachment to
a portion of a connector assembly 10. An upper portion of each clamping member 18 may be
sized and configured to directly support a portion of a work surface. In alternative
embodiments, a cover or portion of the body 9 may be sized and configured to support or
directly engage and support a portion of a work surtace.

The connector assembly 10 may also include an element sized and configured to
extend from the body 9 to which 1t 1s attached and matingly attach to a groove formed in the
panel 8. The panel § 1s attached to the connector assemblies 10 such that the height and
length of the panel extend in directions that are perpendicular or substantially perpendicular

to the lengths of the rails 2.
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Each of the second fastening devices 13 includes a body 11 that at least partially
defines a channel for receiving an end portion of a respective rail 2. Each body 11 also
defines an opening 12 that 1s sized and configured to matingly attach to a portion of the
support assembly 6. As may be appreciated from Figures 2-4, each opening 12 may be sized
and configured to mate with a portion of the support assembly to attach the second fastening
device 13 to the support assembly 6. Preferably, that portion 1s a horizontal or substantially
horizontal member that 1s a component of the support assembly 6. Clamping portions 17 are
attachable to the body 11 for clamping a portion of a rail 2 that may be positioned within the
channel of the body 11. An upper portion of each clamping portion 17 may be sized and
configured to directly support a portion of a work surface. In alternative embodiments, a
cover or portion of the body Y may be sized and configured to support or directly engage and
support a portion of a work surface.

Preferably, each rail 2 has a square or rectangular cross section and each channel
defined within the bodies 12, 9 of the fastening devices 13 and 14 are square or rectangular in
shape to receive portions of the rails 2. The bodies 9, 11 may be composed of steel or may be
composed of other materials as well such as composite material, polymeric material, ceramic
material, or an alloy or some other type of metal such as aluminum, iron, zinc or stainless
steel. The connector assemblies 10 may also be composed of steel, but may be composed of
other materials as well such as composite material, polymeric material, ceramic material, or
an alloy or some other type of metal such as aluminum, iron or stainless steel.

Referring to Figures 5-7, a table 21 1s 1llustrated that has a work surface 4 supported
on rails 2 attached to support assemblies 6 via fastening devices 13. The fastening devices 13
may be attached to the support assemblies via openings 12 in the bodies 11 of the fastening
devices. The channel formed in each body may receive a portion of each rail 2 to attach the

rails to the fastening devices. The use of the fastening devices may permit the table 21 to be

12



CA 02801404 2012-11-30
WO 2011/156226 PCT/US2011/039065

easily constructed. This 1s particularly true 1f the support assemblies 6 are unitary structures
that have adjustable feet attached to the legs of the support assembly as shown 1n Figures 5-7.
An 1nstaller only has to position the tastening device 13 and attach the fastening devices 13 to
the rails and support assemblies to build or install the table 21. Additional fasteners may be
used to attach an upper plate to the fastening devices 13 for engaging a bottom portion of the
work surface to help support the work surface.

It should be understood that use of the fastening devices may permit furniture systems
to be assembled without the use of a number of different fastening mechanisms or fasteners
and may minimize the time needed for providing carpentry skills or other labor required for
organizing and assembling furniture for an office work space. Preferably, embodiments of
the furniture system are configured so that a worker or installer only has to use fasteners for
interconnecting portions of the fastening devices together through holes formed in
components of the fastening devices. Such a configuration permits an installer to easily
provide a select number of fasteners such as bolts or screws during installation and avoids the
need for providing substantial drilling of components or other assembly work.

Further, the use of such fastening devices may permit a work space to be easily
readjusted to a different configuration. For example, if a particular work space needs to be
rearranged, an installer may easily readjust the positioning of different furniture components
by simply disconnecting the fastening devices necessary to move or adjust a position of a
particular furniture component. Such functionality may permit reorganizing or rearranging ot
work spaces to occur more quickly and etficiently.

Referring to Figures 8-9, a furniture system may also include an arrangement of
furniture components configured to provide a work space that includes a drawer unit 33 for
organizing paper work and a work surface 35 for supporting work related equipment such as

a computer and also provide a surface for a worker to read papers or prepare work related
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documents or a device the worker may need to make or repair. The drawer unit 33 may be,
for example, a cabinet, a set of drawers, a file cabinet, a door cabinet, or a support that
includes one or more shelves or drawers.

The work surface 35 may be supported on rails 32 that are attached to the drawer unit
33 and a support assembly 36. The support assembly 36 may be similar to support assembly
6 discussed above with reference to Figures 1-7. A fastening device 13, which may be
similar to the fastening devices 13 discussed above with reterence to Figures 1-7 may attach
one end of each rail 32 to the support assembly 36.

It should be appreciated that the support assembly 36 has a length /, a width w, and a
height 4. The legs of the support assembly may extend along the height / in a direction that
1s perpendicular to the length /' of the rails 32. The horizontal member that interconnects the
legs of the support assembly may extend along the length of the legs 1in a direction that 1s also
perpendicular to the length of the rails 32.

Another set of fastening devices 37 are attached to the rails 32 at ends opposite the
ends attached to the fastening devices 13. The second set of fastening devices 37 each
include a body 38 that includes a channel sized and configured to receive portions of a
respective rail 32 for attaching the rails 32 to the fastening devices 37. A lower portion of the
body 39 extends below the channel of each fastening device 37 to support the rails on the
drawer unit 33. Each lower portion of the body 39 may include a member that 1s either
attached to the body 38 or 1s integral with the body 38. That body may include one or more
bores or apertures for receiving fasteners that may extend from an upper surface of the
drawer unit 33 into the lower portion 39 for attaching the drawer unit 33 to the fastening
devices 37.

In alternative embodiments, the drawer unit 33 may engage the bottom portion 39 of

the fastening devices 37 to support the fastening devices 37, a portion of the rails 32 and a
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portion of the work surface 35. For such embodiments, magnets or other fastening
mechanisms may be utilized to attach the lower portion 39 of the fastening devices to the
drawer unit 33.

The drawer unit 33 has a height /2", a length /", and a width w". The height extends in
a direction that 1s perpendicular to the length /' of the rails 32. The length [" of the drawer
also extends in a direction that 1s perpendicular to the rails 32. The drawer unit 33 may
include one or more moveable drawers that are moveable attached therein.

Referring to Figures 10-11 and 18, another furniture system 41 that may be utilized to
define work spaces 1n rooms or offices may include a work surface 44 that 1s supported on
elongated rails 42. A first end 42a of each rail 1s received within a channel formed in the
body 45 of a respective fastening device 47. A member 49 1s attached to a bottom portion of
the body 45 below the channel for attaching each fastening device 47 to a support 48. The
support 48 may be shelving, a drawer unit, a fence structure or other article of furniture. The
lower member 49 may be a portion of a connector assembly. Magnets or other fastening
mechanisms such as adhesive material or fasteners may be utilized to interconnect the
fastening devices 47 to the structure 48 via the lower member 49.

A second end 42b of each rail 1s attached to a respective fastening device 13 to attach
the second end 42b of each rail to a support assembly 46. Such a support assembly may be
similar to the support assembly 6 discussed above.

As may be appreciated from Figures 12-16 and 19, embodiments of the fastening
devices and furniture systems may also provide for design flexibility for organizing and
constructing work areas. For instance, work surfaces may be positioned in an "L"
arrangement that provides for one work surface 58 to be positioned so that its length extends

in a direction that 1s perpendicular to the length of another work surtace 57. Preferably, a
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side of each work surface abuts so that the adjacent work surfaces provide a relatively unitary
surface.

The work surface 57 may be supported on rails 2 and support assemblies 6 via
fastening devices 13 as discussed above with reterence to Figures 5-7. The work surface 58
may be supported on rails 52. One end of each rail 52 may be attached to a support assembly
6 via fastening devices 13. The opposite ends of the rails 52 may be attached to a rail 2 via
connection apparatuses 4.

As may best be seen in Figure 14, each connection apparatus 54 includes an upper jaw
portion 61 and a lower jaw portion 62 that are connected to clamp to a portion of a rail 2.

The jaw portions are also connected together to form an aperture such as an opening 63. The
opening 63 1s sized and configured to receive an end of a rail 52. A mouth of the opening 63
faces a direction that 1s perpendicular to the length of the rail 2 so that the rails 52 may be
positioned so that the length of each rail 52 1s perpendicular to the length of the rail 2.

As may be seen 1n Figure 16A, a bracket 53 may be attached to respective rails 52 or
2. The bracket 53 may include a body that has an upper surface 53a that 1s substantially flat
for supporting a bottom portion of a work surface and an opening 53b sized and configured to
receive an upper portion of arail. The bracket 53 may be positioned below and between the
adjacent work surfaces 57 and 58 to support portions of both of the work surfaces. Fasteners
may also be used to interconnect the tie bracket returns to each work surface 57 and 58. The
upper surface S3a of each bracket may also include a friction inducing surface for
maintaining a position ot the work surface it is supporting.

Of course, spacers may also be positioned on the rails 52 or 2 for supporting a portion
of a work surface as well. The spacers may be attached to one or more rails or positioned on
one or more rails for directly engaging the work surface for the rails to support that work

surface.
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Referring to Figure 20, a storage bracket 71 or plurality of storage brackets 71 may
also be provided in embodiments of the furniture system. Such storage brackets may be
attached to a rail for attaching shelving or other structures or furniture components to the
bracket 71 so that those structures may be positioned under a work surface. Each storage
bracket may include a hole 72 for a fastener that 1s configured to attach the furniture
component to the rail via one or more of the brackets 71. The brackets may also include a
mating portion 73 that defines an opening configured to mate or interlock with a portion of
the rail so the bracket 71 may be attached to a rail.

It should be appreciated that variations to the above discussed embodiments may be
made to meet a particular design objective. For instance, the size and shape for the bodies of
the fastening devices or channels, openings and apertures that may be formed in those bodies
may have any of a number of shapes to meet a particular design objective. As another
example, the rails may be any of a number of lengths, widths or diameters. As an additional
example, different embodiments of the furniture system may utilize one or more
embodiments of the fastening devices for interconnecting different furniture components of
that system, such as the fastening devices discussed above. As yet another example, the
fastening devices or above discussed furniture systems may utilize any of a number of
different furniture components or articles that may be attached together via embodiments of
the fastening devices.

While certain present preferred embodiments of the furniture system, fastening
mechanisms for use in embodiments of that system, and methods of making and using the
same have been shown and described above, it 1s to be distinctly understood that the
invention 1s not limited thereto but may be otherwise variously embodied and practiced

within the scope of the following claims.
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What is claimed is:

1. A fastening apparatus for interconnecting different furniture components of
a furniture system comprising:
a plurality of fastening devices comprising a first fastening device and a

second fastening device,

the first fastening device having a first body at least partially defining a
first channel, the first channel sized and configured to receive a first elongated ralil
of a first furniture component, the first elongated rail having a length that defines a
longest dimension of the first elongated rail, the first channel sized and configured
to receive and hold a portion of the first elongated rail such that the first elongated
rail is positionable in a substantially horizontal position or horizontal position to
support at least a portion of a first work surface, and

the first fastening device also having a connector assembly, the
connector assembly attached to the first body of the first fastening device, the
connector assembly having at least one element sized and configured to attach to
a second furniture component such that the second furniture component is
positionable so that at least one of a length of the second furniture component
and a height of the second furniture component extends in a direction that is
substantially perpendicular or perpendicular to the length of the first elongated rail
when the first elongated rail is in the substantially horizontal position or horizontal
position;

the second fastening device having a second body at least partially
defining a second channel, the second channel of the second fastening device
sized and configured to receive the first elongated rail of the first furniture
component, the second channel of the second fastening device being sized and
configured to receive and hold a portion of the first elongated rail such that the first
elongated rail is positionable in the substantially horizontal position or horizontal
position to support at least a portion of the first work surface, and

the second fastening device also having an opening formed in the
second body of the second fastening device, the opening formed in the second
body of the second fastening device being below the second channel of the

second fastening device and being sized and configured to receive a portion of a
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third furniture component such that the third furniture component is positionable
so that at least one of a length of the third furniture component and a height of the
third furniture component extends in a direction that is substantially perpendicular
or perpendicular to the length of the first elongated rail when the first elongated
rail is in the substantially horizontal position or horizontal position; and

at least one jaw connector, each jaw connector comprising an upper jaw
portion, a lower jaw portion and a rail receiving portion, the upper jaw portion
spaced apart from the lower jaw portion such that a portion of the first elongated
rail is receivable between the upper jaw portion and the lower jaw portion, the
upper jaw portion and lower jaw portion being attached to the rail receiving
portion, the rail receiving portion having an opening sized and configured to
receive an end portion of a second elongated rail, the second elongated rail
having a length that defines a longest dimension of the second elongated rail, the
end portion of the second elongated rail being receivable within the opening of the
rail receiving portion such that the length of the second elongated rail extends in a
direction that is perpendicular or substantially perpendicular to the length of the
first elongated rail, the end portion of the second elongated rail being positionable
in the opening of the rail receiving portion such that the second elongated rail is
positionable in a substantially horizontal position or a horizontal position to support

at least a portion of a second work surface.

2. The fastening apparatus of claim 1 wherein the third furniture component is

a table support assembly or a drawer unit.

3. The fastening apparatus of claim 1 wherein the first body of the first
fastening device and the second body of the second fastening device are
comprised of metal or a polymeric material, the connector assembly is comprised

of metal or a polymeric material, and the first channel has a first end at a first side
of the first body and a second end at a second side of the first body that is
opposite the first side of the body, and wherein the rail receiving portion defines
the opening of the rail receiving portion such that a mouth of the opening of the
rail receiving portion faces a direction that is perpendicular to the first end of the

first channel and the second end of the first channel.
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4. The fastening apparatus of claim 1 wherein the at least one element of the
connector assembly is comprised of a first portion and a second portion attached
to the first portion, the first portion being sized and configured to mate within an
opening defined in the second furniture component, the second portion being
sized and configured to be attached within an aperture formed in a portion of the
first body, the aperture formed in the first body being positioned below the first

channel.

D. The fastening apparatus of claim 4 wherein the second furniture
component is a panel component or screen component and wherein at least one
fastening mechanism is utilized to fasten the second portion of the connector

assembly to the body within the aperture formed in the body.

0. The fastening apparatus of claim 1 wherein the first fastening device is also
comprised of at least one clamping member that is positionable within the first
channel to engage the portion of the first elongated rail when that portion is held

within the first channel.

7. The fastening apparatus of claim 6 wherein the at least one clamping
member is sized and configured to directly engage a portion of the first work

surface.

8. The fastening apparatus of claim 1 further comprising at least one bracket,
the at least one bracket having a body that defines an aperture that is sized and
configured to receive and hold a portion of the first elongated rail to support a
fourth furniture component from the first elongated rail when the fourth furniture
component is attached to the at least one bracket and the at least one bracket is

positioned on the first elongated rail.

Q. The fastening apparatus of claim 1 wherein the first furniture component is

a desk or a table.
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10. A method of assembling furniture for a work space comprising:

providing a plurality of first elongated rails, each first elongated rail having a
length that defines a longest dimension of that elongated rail,

providing a plurality of fastening devices for interconnecting different
furniture components, the fastening devices comprising:

a first fastening device having a first body at least partially defining a
first channel, the first channel sized and configured to receive a portion of one of
the first elongated rails, the first channel sized and configured to receive and hold
a portion of the first elongated rail such that the first elongated rail is positionable
in a substantially horizontal position to support at least a portion of a first work
surface,

the first fastening device also having a connector assembly, the
connector assembly attached to the first body, the connector assembly having at
least one element sized and configured to attach to a second furniture component
such that the second furniture component is positionable so that at least one of a
length of the second furniture component and a height of the second furniture
component extends in a direction that is substantially perpendicular to the length
of the first elongated rail when the first elongated rail is in the substantially
horizontal position, and

a second fastening device having a second body at least partially defining a
second channel, the second channel of the second fastening device sized and
configured to receive a portion of one of the first elongated rails, the second
channel sized and configured to receive and hold a portion of the first elongated
rail such that the first elongated rail is positionable in the substantially horizontal
position to support at least a portion of the first work surface,

the second fastening device also having an opening formed in a second
body of the second fastening device, the opening formed in the second body of

the second fastening device being below the second channel and being sized and
configured to receive a portion of a third furniture component such that the third
furniture component is positionable so that at least one of a length of the third
furniture component and a height of the third furniture component extends in a
direction that is substantially perpendicular to the length of the first elongated rail

when the first elongated rail is in the substantially horizontal position,
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positioning the first elongated rails such that a portion of one of the first
elongated rails is positioned in the first channel of the first fastening device and a
portion of that elongated rail is positioned in the second channel of the second
fastening device;

positioning a first work surface such that the first work surface is at least
partially supported by the first elongated rails;

attaching the second furniture component to the first fastening device
and the third furniture component to the second fastening device via the connector
assembly and the opening formed in the second body so that at least one of a
length of the second furniture component and a height of the second furniture
component extends in a direction that is perpendicular or substantially
perpendicular to the length of the first elongated rails and at least one of a length
of the third furniture component and a height of the third furniture component
extends in a direction that is substantially perpendicular to the length of the first
elongated rails;

providing at least one jaw connector, each jaw connector comprising an
upper jaw portion, a lower jaw portion and a rail receiving portion, the upper jaw
portion spaced apart from the lower jaw portion such that that a portion of one of
the first elongated rails is receivable between the upper jaw portion and the lower
Jaw portion, the upper jaw portion and lower jaw portion being attached to the rail
recetving portion, the rail receiving portion having an opening sized and
configured to receive an end portion of a second elongated rail, the second
elongated rail having a length that defines a longest dimension of the second
elongated rail, the end portion of the second elongated rail being receivable within
the opening of the rail receiving portion such that the length of the second
elongated rail extends in a direction that is perpendicular to the length of the first
elongated rails, the end portion of the second elongated rail being positionable in
the opening of the rail receiving portion such that the second elongated rail is
positionable in a substantially horizontal position to support at least a portion of a
second work surface;

attaching at least one second elongated rail to the receiving portion of

the at least one jaw connector; and

22



CA 02801404 2016-05-04

positioning a second work surface over the at least one second rail such
that a side of the second work surface is adjacent to or abuts a side of the first

work surface.

11.  The method of claim 10 wherein the second furniture component is a panel

or a drawer unit and the third furniture component is a panel or a drawer unit.

12. The method of claim 10 wherein the at least one element of the connector
assembly is comprised of a first portion and a second portion attached to the first
portion, the first portion being sized and configured to mate within an opening
defined in the second furniture component, the second portion being sized and
configured to be attached within an aperture formed in a portion of the first body of
the first fastening device, the aperture formed in the first body of the first fastening

device being positioned below the first channel of the first fastening device.

13. The method of claim 10 wherein the at least one element of the connector
assembly is comprised of a member sized and configured for positioning between
the first body of the first fastening device and the second furniture component for
attachment to the second furniture component and wherein at least one fastener
IS positioned within the second furniture component and the member to attach the

member to the second furniture component.

14. The method of claim 10 wherein each of the first elongated rails has a

rectangular, circular, polygonal, or square cross section.

15. The method of claim 10 wherein the second furniture component is
attached to the first fastening device via the connector assembly of that first
fastening device so that the length of the second furniture component and the
height of the second furniture component extend in a direction that is substantially

perpendicular to the length of the first elongated rails.

16. A furniture system comprising:
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a first elongated rail of a first furniture component, the first elongated rail
having a length that defines a longest dimension of the first elongated rail;
a plurality of fastening devices comprising a first fastening device and a

second fastening device,

the first fastening device having a first body at least partially defining a
first channel, the first channel sized and configured to receive a first end portion of
the first elongated rail, the first channel sized and configured to receive and hold
the first end portion of the first elongated rail such that that first elongated rail is
positioned in a substantially horizontal position to support at least a portion of a
first work surface;

the first fastening device also having a connector assembly attached to
the first body, the connector assembly having at least one element sized and
configured to attach to a second furniture component such that the second
furniture component is positioned so that at least one of a length of the second
furniture component and a height of the second furniture component extends in a
direction that is substantially perpendicular to the length of the first elongated rail;
ang

a second fastening device having a second body at least partially
defining a second channel, the second channel of the second fastening device
sized and configured to receive a second end portion of the second elongated ralil,
the second channel of the second fastening device sized and configured to
receive and hold the second end portion of the first elongated rail such that that
first elongated rail is positioned in the substantially horizontal position to support at
least a portion of the first work surface,

the second body of the second fastening device also having an opening
formed in the second body of the second fastening device, the opening formed in
the second body of the second fastening device being below the second channel
of the second fastening device and being sized and configured to receive a
portion of a third furniture component such that the third furniture component is
positionable so that at least one of a length of the third furniture component and a
height of the third furniture component extends in a direction that is substantially

perpendicular to the length of the first elongated rail; and
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the first work surface being at least partially supported by the first rail;at
least one second elongated rail, each of the at least one second elongated rail
having a length that defines a longest dimension of that second elongated rail,
and
at least one jaw connector, each jaw connector comprising an upper jaw
portion, a lower jaw portion and a rail receiving portion, the upper jaw portion
spaced apart from the lower jaw portion such that that a portion of the first
elongated rail is received between the upper jaw portion and the lower jaw portion,
the upper jaw portion and lower jaw portion being attached to the rail receiving
portion, the rail receiving portion having an opening sized and configured to
receive an end portion of the at least one second elongated rail, the end portion of
the at least one second elongated rail being received within the opening of the ralil
receiving portion such that the length of the at least one second elongated rail
extends in a direction that is perpendicular to the length of the first elongated rail,
the end portion of the at least one second elongated rail being positioned in the
opening of the rail receiving portion such that the at least one second elongated
rail is positioned in a substantially horizontal position to support at least a portion
of a second work surface; and .
the second work surface supported on the at least one second rail

adjacent to the first work surface.

17.  The furniture system of claim 16 further comprising at least one bracket,
the at least one bracket having a body that defines an aperture that is sized and
configured to receive and hold a portion of the first elongated rail to support a
fourth furniture component from the first elongated rail when the fourth furniture
component is attached to the at least one bracket and the at least one bracket is

positioned on the first elongated rail.

18. A furniture system comprising:

a first elongated rail of a first furniture component, the first elongated rail
having a length that defines a longest dimension of the first elongated rail;

a plurality of fastening device comprising a first fastening device and a

second fastening device,
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the first fastening device having a first body at least partially defining a
first channel, the first channel sized and configured to receive a first end portion of
the first elongated rail, the first channel sized and configured to receive and hold
the first end portion of the first elongated rail such that that first elongated rail is
positioned in a substantially horizontal position to support at least a portion of a
first work surface;

the first fastening device also having a connector assembly attached to
the first body, the connector assembly having at least one element sized and
configured to attach to a second furniture component such that the second
furniture component is positioned so that at least one of a length of the second
furniture component and a height of the second furniture component extends in a
direction that is substantially perpendicular to the length of the first elongated rail;
and

the second fastening device having a second body at least partially
defining a second channel, the second channel of the second fastening device
sized and configured to receive a second end portion of the first elongated rail, the
second channel of the second fastening device sized and configured to receive
and hold the second end portion of the first elongated rail such that that first
elongated rail is positioned in the substantially horizontal position to support at
least a portion of the first work surface,

the second body of the second fastening device also having an opening
formed in the second body of the second fastening device, the opening formed in
the second body of the second fastening device being below the second channel
of the second fastening device and being sized and configured to receive a
portion of a third furniture component such that the third furiture component is
positionable so that at least one of a length of the third furniture component and a
height of the third furniture component extends in a direction that is substantially
perpendicular to the length of the first elongated rail; and

the first work surface being at least partially supported by the first rail;

a first jaw connector comprising an upper jaw portion, a lower jaw
portion and a rail receiving portion, the upper jaw portion spaced apart from the
lower jaw portion such that a portion of the first elongated rail is receivable

between the upper jaw portion and the lower jaw portion, the upper jaw portion
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and lower jaw portion being attached to the rail receiving portion, the rail receiving
portion having an opening sized and configured to receive an end portion of a
second elongated rail to retain that end portion, the second elongated rail having
a length that defines a longest dimension of the second elongated rail, the end
portion of the second elongated rail being receivable within the opening of the rail
receiving portion of the first jaw connector such that the length of the second
elongated rail extends in a direction that is perpendicular or substantially
perpendicular to the length of the first elongated rail, the end portion of the second
elongated rail being positionable in the opening of the rail receiving portion of the
first jaw connector such that the second elongated rail is positionable In a
substantially horizontal position or a horizontal position to support at least a
portion of a second work surface; and

a second jaw connector comprising an upper jaw portion, a lower jaw
portion and a rail receiving portion, the upper jaw portion of the second jaw
connector spaced apart from the lower jaw portion of the second jaw connector
such that a portion of the first elongated rail is receivable between the upper jaw
portion and the lower jaw portion of the second jaw connector, the upper jaw
portion and lower jaw portion of the second jaw connector being attached to the
rail receiving portion of the second jaw connector, the rail receiving portion of the
second jaw connector having an opening sized and configured to receive an end
portion of a third elongated rail to retain that end portion, the third elongated rail
having a length that defines a longest dimension of the third elongated rail, the
end portion of the third elongated rail being receivable within the opening of the
rail receiving portion of the second jaw connector such that the length of the third
elongated rail extends in a direction that is perpendicular or substantially
perpendicular to the length of the first elongated rail, the end portion of the third
elongated rail being positionable in the opening of the rail receiving portion of the
second jaw connector such that the third elongated rail is positionable in a
substantially horizontal position or a horizontal position to support at least a

portion of the second work surface.
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