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CEILING SYSTEM WITH VERTICAL SPACE DIVISION

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates generally to a ceiling system useful in an open
building environment. More particularly, the present invention relates to a suspended ceiling
that is readily reconfigurable while being operable with adjustable vertical partitions or other
functional elements.

Background Art

In the space above the head of an individual, conventional drop-down ceiling
panels have been used to conceal various functional structures. These ceiling panels have also
been implemented for various aesthetic purposes. Generally, these ceilings include runners and
interconnecting cross-members which support a plurality of ceiling tiles. The ceiling tiles define
a space between the architectural ceiling which can accommodate air conditioning ducts,
plumbing and electrical fixtures. However, these ceiling structures can have certain
disadvantages. For example, they can collect dust and dirt and limit the penetration of natural
outdoor light. These ceiling structures can also fail to provide easy access to the building
. infrastructure located therein. In addition, drop-down ceiling structures can create a
homogeneous environment that lacks certain functionality, e.g., place marking functions and an
aesthetical appeal.

Traditional methods for configuring vertical walls within a workspace include the
use of modular vertical partitions to divide a larger workspace into smaller semi-private
workspaces. Conventional known office systems use rigid wall panels or partitions to subdivide

a workspace. These systems are convenient but have limitations in the functionality they can add
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to a workspace, especially in the utility of the overhead space. In particular, these traditional
vertical walls can lack adaptability for temporary space division. In addition, traditional vertical
walls can lack ready adaptability for use with information display elements, e.g., display screens
or monitors.
| In the area of a workplace environment, there continues to be a need to improve
the wutility of the workspace, including the space above and around a worker. However, most
previously existing systems do not include an overhead ceiling that provides natural light in an
environment with easy access to various fixtures located thereabove. In addition, most previous
systems lack elements that are readily reconfigured to suit the needs of a user.
SUMMARY OF THE INVENTION

The present invention is directed to an improved ceiling system with a vertical
partition that provides a flexible and highly functional space within an open building
environment. The present invention is easily reconfigured and uses material coverings based on
occupants' needs and generally provides for an increased functionality of the building space.

According to a first aspect of the present invention, a ceiling system with a
vertical partition for providing space division in an open plan building environment is provided.
The ceiling includes a frame defining an interior portion and a generally light weight member
extending across the interior portion. A plurality of anchor members connect the ceiling system
to a top surface. A reconfigurable vertical partition member is connected to the ceiling.

According to another aspect of the invention, a ceiling system with a vertical
partition for providing space division in an open plan building environment is provided. The
ceiling includes a frame defining an interior portion and a panel member extending across the

interior portion. The panel member is generally formed from a light weight material. A plurality
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of anchor members attach the ceiling system to a top surface. A reconfigurable vertical partition
member is connected to the frame of the ceiling and extends downward therefrom.

According to a further aspect of the invention, a reconfigurable ceiling system
with z; vertical partition for providing space division in an open plan building environment is
provided. A plurality of anchor members are connected to a top surface of a workspace. A
plurality of suspension members are connected to some of the anchors. A reconfigurable ceiling
is connected to the suspension members. The ceiling includes a frame defining an interior
portion and a generally light weight member extending across the interior portion. A
reconfigurable vertical partition member is connected to the ceiling. The ceiling system is
reconfigurable by connecting the ceiling and suspension members to selected anchors and readily
movable to reconnect the ceiling to different anchors in order to reposition the ceiling to suit the
needs of a user.

As used herein the term "connected to" is intended to be interpreted broadly and
to include direct and indirect connections.

As used herein the term "vertical partition" is intended to be interpreted broadly
and to include various divider element capable of including additional functionality such as
displays or marker boards.

The resent invention, together with attendant objects and advantages, will be best
understood with reference to the detailed description below in connection with the attached
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1A is a perspective view of a ceiling system with vertical partitions in

accordance with a first embodiment of the present invention;
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FIG. 1B is a perspective view of another embodiment of a ceiling system as
shown in FIG. 1A and also including an adjustable ceiling/panel system;
FIG. 2A is an enlarged view of the ceiling frame and attachment elements for the
vertical partitions as illustrated in FIG. 1;
FIG. 2B is a cross-section of a ceiling frame and an attached ceiling panel;
FIG. 3A is a perspective view of a first embodiment of a vertical partition in a
first position;
FIG. 3B is a perspective view of the first embodiment of a vertical partition in a
second position;
FIG. 3C is a partially broken away view of the first embodiment of the vertical
partition illustrating an adjustment member or telescoping portion of the partition;
FIG. 4A is a perspective view of a second embodiment of a vertical partition
illustrated in FIG. 4A illustrating the reconfigurability of the partition; and
FIG. 5 is a perspective view of a third embodiment of a vertical partition.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
The invention is described with reference to the drawings in which like elements
are referred to by like numerals. The relationship and fqnctioning of the various elements of this
invention are better understood by the following detailed description. However, the
embodiments of this invention as described below are by the way of example only, and the
invention is not limited to the embodiments illustrated in the drawings. It should also be
understood that the drawings are not to scale and in certain instances details have been omitted
which are not necessary for an understanding of the present invention, such as conventional

details of fabrication and assembly.
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Referring now to the drawings and initially to FIG. 1A, a workspace 10 is shown
that utilizes one embodiment of a suspended ceiling system 20 in accordance with the present
invention. The suspended ceiling system 20 provides a system for a readily changeable division
of space while being adaptable for use with new and emerging technologies. In addition, the
ceiling system 20 provides an aesthetic environment that is highly functional. For example, the
ceiling system 20 is readily reconfigurable while providing easy access to various functional
elements such as electrical or communications cabling or HVAC or plumbing elements. In
known building environments the ceiling is installed and remains generic for the life of the
building. The ceiling system 20 is reconfigurable to respond to the needs of the occupants of the
space.

With particular reference to FIG. 1B, the workspace 21 includes at least one
worksurface 22 and other furniture such as seating elements or chairs 24. The workspaces 10
(FIG. 1A) or 21 (FIG. 1B) may include work tools or instruments such as a comﬁuter or the
projector 26. An adjustable ceiling or panel system 20 is shown in FIG. 1B. The ceiling system
20 may be useful in an office environment with the adjustable panel system 30. For a further
description of the adjustable panel system 30, reference is made to U.S. Provisional Patent
Application No. 60/335,582, filed on October 24, 2001, in the name of Robert Insalaco et al., the
disclosure of which is hereby incorporated by reference. It should be recognized that the
workspaces 10 (FIG. 1A) or 21 (FIG. 1B) are only exemplary and the invention may be fully
realized in other arrangements of office environments, as well as in other work environments,
such as a factory, a warehouse, a laboratory, etc.

Referring back to FIG. 1A, the ceiling system 20 includes light weight panel

members 32 that extend generally horizontally above the head of a standing worker. The ceiling
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system 20 is suspended from a top surface, e.g., the architectural ceiling, by support members 33.
The support members 33 include anchors 34 connected to the top surface. A steel suspension
cable 35 is connected to the anchor 34. A suspended steel support tube 36 is adjustably fixed in
place along the cable 35. The end of the cable 35 is connected to a bracket 37. The ceiling
system 20 extends generally horizontally in an upper portion 40 of the workspaces 10 or 21,
generally above the head of a standing worker. By "extending generally horizontally," it is
meant that, in the aggregate, the ceiling systems 20 extend predominantly in the horizontal
direction, such as generally parallel to the floor or the architectural ceiling. Similarly, the phrase
"generally above the head of a standing worker" means that in the aggregate, the plurality of
panel members 32 generally or predominantly are positioned at a height above the height of an
average standing worker. However, as shown in the drawings, the vertical partitions 40, 42, 44
extend from the ceiling system 20 down toward a base surface.

The ceiling system 20 includes a frame 50 that defines an interior portion 51. The
frame 50 includes a front member 52A, a rear member 52B and side members 52C and 52D.
The frame 50 is preferably formed from materials such as steel or aluminum rectangular tubing.
A panel member 32 is connected to the frame 50 and extends across the interior portion 51. In
the preferred embodiment, the panel member 32 is formed from a light weight, flexible or
expandable material such as LYCRA® or other known flexible materials. Other known
materials may also be implemented with the present invention including thin plastic materials,
nylon mesh or steel mesh. Furthermore, different panel members 32 within the ceiling system 20
may be made from different materials and have different structural or functional characteristics

depending upon the needs of a particular user.
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As shown in FIG. 2B, the panel member 32 is attached to the ceiling frame 50
with the use of an L-shaped extrusion 58 and a connector or rivet 59. As illustrated in FIG. 2B,
the L-shaped extrusion 58 is sewn or bonded onto an edge of the panel member 32. The panel
member 32 is wrapped around a portion of the frame 50 with the rivet 59 fit within aligning
openings in the extrusion 58 and the frame 50. Accordingly, the panel member 32 is easily
installed and may also be readily replaced as needed. Moreover, the panel member 32 may be
easily removed for cleaning.

The ceiling system 20 is preferably assembled after shipping and assembled in the
building space where it will be used. The ceiling system 20 is sized in order to be readily moved
within the selected workspace. The ceiling system 20 is capable of easy assembly and
disassembly. It can be assembled on the floor or a base surface and raised into place by the
installers. The panel member 32 can be incorporated or be useful with additional functions. For
example, a digital image may be printed on the panel member 32, or the partitions 40, 42, 44.
The panel member 32 and/or the partitions 40, 42, 44 may incorporate additional functionality,
e.g., acoustical functions such as sound masking or sound creating/enhancing, or embedded
passive display technologies or lighting elements such as various light emitting diodes including
O.L.ED., T.O.LE.D. and F.O.LE.D.

Referring to FIG. 1A, three embodiments of vertical partitions 40, 42, 44 are
illustrated. It should be recognized that other shapes or configurations for the partitions 40, 42,
44 come within the scope of the present invention. The rectangular partition 40 is shown in
greater detail in FIGS. 3A — 3C. The rectangular partition 40 includes a frame 60 having side
members 62, 64 and a bottom member 66. Base elements 67 include cavities adapted to engage

the side members 62, 64 and the bottom member 66 and secure these elements together. A
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conventional threaded foot screw may be secured into the base elements 67 for further
adjustment. The side members 62, 64 include two telescoping or adjustment portions 68 in order
to provide the partition 40 with a height adjustment capability. The bottom member 66 includes
a telescoping portion 69 to provide a width adjustment capability. With reference to FIG. 3C,
the telescoping portions 68 include a top tube 70 and a bottom tube 71 that slidably mate with
each other. A cap 72 having a threaded inner surface portion engages a correspondingly
threaded surface on the support member 73. A nylon bushing 74 is located above the support
member 73 and includes a tapered surface sized to mate with a correspondingly tapered surface
on the support member 73. A nylon sleeve 75 surrounds the top tube 70 and prevents scratching
of the top tube 70. In operation, by rotating the cap 72, the bushing 74, particularly the tapered
portion, is pressed into or out of engagement with the tapered portion of the support member 73.
As a result, the bushing 74 is pressed into or released from engagement with the top tube 70
thereby secures the top tube 70 in the desired position. Accordingly, the height adjustment
capability allows for the partition 40 to be readily adjusted to different heights to accommodate
different heights between a base surface, e.g., a floor and the ceiling frame 50.

The width of the bottom member 66 can be adjusted by using the corresponding
telescoping portion 69. The telescoping portion 69 includes two tubes 76, 77 that slidably
engage each other in order to be set at a desired width. A cap 78, bushing 79, sleeve 80 and
support member 81 operate in the same essential manner as described with respect to the
telescoping portions 68. The telescoping portion 69 provides for a width adjustment feature that
operates in essentially the same manner as the height adjustment feature. Accordingly, the
partition 40 can be adjusted to provide different widths thereby creating different appearances for

the partition 40 as generally illustrated in FIGS. 3A — B.
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FIG. 4A illustrates a second or end partition 42. Tﬁe end partition 42 is
constructed in essentially the same manner as the first partition 40. The end partition 42 includes
end partition panels 90. The end partition panels 90 can be formed from the same general
materials used to form the other panels of the present invention. A frame 94, preferably formed
from .25" diameter flexible fiberglass rod, is connected to the rod 96 and the hooks 98. The
hooks 98 provide for the attachment to ceiling frame 50 as illustrated generally in FIG. 2. The
rod 96 provides a surface along which the clasping portions 102, 104 of the side members 108,
110 may be slid in order to provide a different shape for the partition 42. The telescoping
portions 114 provide for height adjustment in essentially the same manner described with respect
to the partition 40 of FIGS. 3A —3B. The telescoping portions 116 provide for width
adjustment. The embodiment of FIG. 4B operates in essentially the same manner as the
embodiment of FIG. 4A with the rods 120 added to flex panels 90 inwardly or outwardly
creating three-dimensional shapes. The rods 120 are preferably constructed from .25" diameter
flexible fiberglass rod. These flexible rods 120 create an improved aesthetic for partition 42 and
can also be used to alter the acoustic environment of the space by redirecting sound waves.

FIG. 5 illustrates rotatable partition 44. The rotatable partition 44 is formed in the
same general manner as the partitions 40, 42. The rotatable partition 44 includes a rotatable
partition panel 150. The rotatable partition panel 150 can be formed from the same general
materials used to form the other panels of the present invention. A frame 152 is connected to the
cylinder 158 by means of conventional fastening items such as a nut and washer. The hooks 156
provide for the attachment of the partition 44 to the ceiling frame 50 as illustrated generally in

FIG. 2. The cylinder 158 provides for a rotational connection between the frame 152 and the



WO 03/088192 PCT/US03/10714

panel 150 and the ceiling frame 50. Accordingly, the partition 44 may be rotated to suit the
needs of a particular user.

The embodiments described above and shown herein are illustrative and not
restrictive. The scope of the invention is indicated by the claims rather than by the foregoing
description and attached drawings. The invention may be embodied in other specific forms
without departing from the spirit of the invention. For example, other adjustment or rotation
mechanisms could be used with the partitions of the present invention. In addition, the particular
shapes of the partition members could be varied while still achieving the required functionality.
Accordingly, these and any other changes which come within the scope of the claims are

intended to be embraced herein.
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WE CLAIM:
1. A ceiling system with a vertical partition for providing space division in
an open plan building environment, comprising:
a ceiling including a frame defining an interior portion and a generally
light weight member extending across the interior portion and a plurality of anchor
members for attachment to a top surface; and

a reconfigurable vertical partition member connected to the ceiling.

2. The ceiling system of claim 1 wherein the light weight member is
translucent.

3. The ceiling system of claim 1 wherein the light weight member is opaque.

4. The ceiling system of claims 2 and 3 wherein the light weight member is

formed from materials selected from the group comprising fabric, thin plastic materials,
nylon mesh or steel mesh.

S. The ceiling system of claim 3 wherein the partition includes a frame that
defines a frame interior portion.

0. The ceiling system of claim 5 wherein the partition further includes a light

weight member that extends over the frame interior portion.

7. The ceiling system of claim 5 wherein the light weight member is
translucent.

8. The ceiling system of claim 7 wherein the frame is flexible.

9. The ceiling system of claim 5 wherein the partition is laterally adjustable.

10.  The ceiling system of claim 5 wherein the partition is angularly adjustable.

11
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11.  The ceiling system of claim 8 wherein the light weight member includes a
printed image.

12.  The ceiling system of claim 11 wherein the ceiling system is connected to
a light emitting diode light source.

13.  The ceiling system of claim 12 wherein the partition extends to a base
surface.

14. The ceiling system of claim 13 wherein the partition further comprises
mounting clips adapted to receive the frame.

15. A ceiling system with a vertical partition for providing space division in
an open plan building environment, comprising:

a ceiling including a frame defining an interior portion and a panel
member extending across the interior portion and generally formed form a light weight
material;

a plurality of anchor members for attachment to a top surface and a
plurality of suspension members interconnecting the anchor members to the ceiling; and

a reconfigurable vertical partition member connected to the frame of the
ceiling and extending downward therefrom.

16.  The ceiling system of claim 15 wherein the partition is adjustable.

17.  The ceiling system of claim 16 wherein the partition is adjustable in three
dimensions.

18.  The ceiling system of claim 17 wherein the partition member is formed

from fiberglass rods.

12
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19.  The ceiling system of claim 18 wherein the partition member is
translucent.
20.  The ceiling system of claim 19 wherein the panel member is opaque.
21. A reconfigurable ceiling system with a vertical partition for providing
space division in an open plan building environment, comprising:
a plurality of anchor members connected to a top surface of a workspace;
a plurality of suspension members;
a reconfigurable ceiling including a frame defining an interior portion and
a generally light weight member extending across the interior portion, the ceiling
connected to the suspension members; and
a reconfigurable vertical partition member connected to the ceiling, the
partition being adjustable;
whereby the ceiling system is assembled by connecting the ceiling and
suspension members to selected anchors and readily reconfigured by moving the ceiling
and reconnecting it to different anchors in order to reposition the ceiling to suit the needs
of a user.
22.  The ceiling system of claim 20 whérein the light weight member is
translucent.
23.  The ceiling system of claim 20 wherein the light weight member is
opaque.
24.  The ceiling system of claim 22 wherein the light weight member is formed

from a fabric.

13
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25.  The ceiling system of claim 23 wherein the light weight member has a
preselected acoustic property.

26.  The ceiling system of claim 20 further comprising a lighting member.

27.  The ceiling system of claim 25 wherein the lighting member is a light
emitting diode.

28.  The ceiling system of claim 26 wherein the light emitting diode is

connected to the vertical partition.

14



PCT/US03/10714

WO 03/088192

1/10




WO 03/088192 PCT/US03/10714
2/10

M

FG.ag L




WO 03/088192

PCT/US03/10714
3/10

¢

\g Y ‘ Uy 1,@74\‘.":";"‘;'?"!.:“.\‘-.,----;f,,;,»_i“é‘,

dl S e oaa ade e s —y i

%)

‘ - T
i fd: N 7
AR
- lh" . '. . ¥/ 4

2 T
O A A A
’:‘ & 2

FIG. 2A

------
___________
.............




WO 03/088192

58

4/10

N

i

ELTIEITEIIN )

TSNS

277

PCT/US03/10714

FIG. 2B



WO 03/088192 PCT/US03/10714
5/10







PCT/US03/10714

WO 03/088192

7/10




WO 03/088192 PCT/US03/10714
8/10

FIG. 4A



PCT/US03/10714

WO 03/088192

9/10

FIG. 4B



0000000000000000000000000

11111




INTERNATIONAL SEARCH REPORT

International application No.
PCT/US08/107 14

A. CLASSIFICATION OF SUBJECT MATTER
IPC(7) :GO9F 7/18
US CL  :52/89
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

US. : 52/89, 36.1, 86.5, 65, 288.1, 239, 243, 245, 481.2, 650.1, 650.3

Documentation searched other than minimum documentation to the extent that such documents are included in the fields

searched

Electronic data base consulted during the international search (name of.data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages
gory pprop passag

Relevant to claim No.

X US 5,609,007 A (EICHNER) 11 MARCH 1997, SEE ENTIRE | 1-28

DOCUMENT.

A US 6,019,445 A (GADES) 01 FEBRUARY 2000, SEE ENTIRE
DOCUMENT.

NONE

X US 6,134,844 A (CORNELL ET AL. ) 24 OCTOBER 2000, SEE | 1-28
ENTIRE DOCUMENT. :

X US 6,352,323 Bl (RIVES) 05 MARCH 2002, SEE ENTIRE | 1-28
DOCUMENT. ‘

US 6,510,663 B2 JOURDEN ET AL.) 28 JANUARY 2003, SEE
ENTIRE DOCUMENT.

1-28

D Further documents are listed in the continuation of Box C. D See patent family annex.

* Special categories of cited documents: T later docnment published after the international filing date ox priority
- ) . . date and not in conflict with the application but cited to understand
A’ document defining the general state of the art which is not considered the principle or theory undexlying the invention

to be of particnlar relevance

: ; : . . "X document of particular relevance; the claimed invention cannot be
"R ¢
B earlior document published on or after the international filing date considered novel or cannot be considered to involve an inventive step
wLt document which may throw doubts on priority elaim(s) or which is when the document is taken alone
cited to establish the publication date of amother citation or other  _ . . . i
special reason (as specified) Y docu-mant of ?a.rtlonla.r -mleva.nce; the claimed mvenhon. cannot be
considered to involve an inventive step when the document is combined
"o document referring to an oral disclosure, use, exhibition or other with one or more other such documents, such combination being
means cbvious to a person skilled in the art
"P" document published prior to the international filing date but later wgn document member of the same patent family

than the priority date claimed

Date of the actual completion of the international search

10 JUNE 2003

Date of mailing of the international search report

30 JUL 2003

Name and mailing address of the ISA/US
Commissioner of Patents and Trademarks
Box PCT
Washington, D.C. 20231

Facsimile No.

(708) 805-8280

Authorized officer

Telephone No.

YVONNE M. HORTON

MG

(708) 808-2168

Form PCT/ISA/210 (second sheet) (July 1998)%




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

