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PCT/US97/13956                     RECONFIGURABLE SYSTEM FOR SUBDIVIDING
BUILDING SPACE                                  AND HAVING MINIMAL
FOOTPRINT                                  BACKGROUND OF THE INVENTION
The present invention relates to a system for subdividing building space,
and more   5     particularly relates to a reconfigurable apparatus
including reconfigurable partition panels          and furnishing
components adapted to maximize floor space in a work area while also
minimizing the footprint of the system and while maintaining the
functionality and          flexibility of the system.                 A
trend in modern offices and work environments is to reduce the size of  10
individual offices and work areas, and to reduce the physical space that
the apparatus         forming the offices and work areas takes up (i.e.
reduce their "footprint"). There can be         many reasons to reduce the
size of work areas, including increasing office density in         order to
reduce or control overall costs, to reduce individual workspace in order to
free         up space for group/team activities, and/or to provide office
space or work space for 15    additional employees. However, as office
sizes are reduced, particularly as office sizes         are reduced to a 6
feet by 6 feet area or less, spacial problems are encountered. Efficient
use of storage space and work space becomes critical, as does user
flexibility and control         over organization of material and work
flow. The work process must be designed to         support natural and
efficient storage of work papers in piles or folders, yet must allow the 20
user to create context-specific work zones. One way of meeting this need is
to provide         custom-designed and custom-built furniture adapted for a
particular use. But such custom         furniture is not flexible and not
reconfigurable, and thus is not satisfactory when an office         or work
area is reconfigured. Further, "old" furniture such as that used in the
previous         larger offices before the reconfiguration was done, either
doesn't fit, or results in an 25     oddly/inefficiently organized office
having gaps around the furniture that are unusable or         difficult to
access. At the same time, it is not economically possible to offer
customized         furniture adapted to fit into each incrementally smaller
size of office or work area, nor is         it economically feasible to
purchase new specially-sized furniture every time an office
reconfiguration is done. Still further, the furniture construction should
preferably provide 30    for easy transition from personal to public
workspace, but in a way making it easy to        keep the office or
workspace clean and neat, which presently known furniture often
cannot do.               Traditional office furniture systems and also many
"modern" office systems
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36 inches deep for example. While a         large worksurface allows the
user to spread papers around, we have discovered that this         large
worksurface is not nearly as efficient as has been historically assumed. A
reason is         because a typical office worker only utilizes about 3
square feet (i.e. about 1 foot 6  5     inches by 2 feet) in the center and
front of the worksurface as a work area, and utilizes         the remaining
perimeter area (which can be 10 to 15 square feet in a 6 foot wide desk,
for example) for storage of papers or other materials. The 10 to 15 square
feet of storage         area is difficult to reach or at least not easily
reachable. Further, all of the storage is         horizontal, thus taking
up valuable floor space, even though the stored papers and other 10
materials may be used only for particular tasks and not all tasks. Often
smaller desks are         forced onto workers, the thought being that the
smaller desks have all of the workspace         needed for the workers and
also have drawers for storage. However, the smaller desks         do not
have sufficient workspace for tasks that require multiple papers to be
spread out,         particularly if other items are also on the desk.
Further, the drawers limit knee space, 15     making the office
restrictive, and forcing a worker to work only from a center of the
desk. Lighting can also be a significant problem, since small offices
result in dark         shadowy areas with limited room for chair movement
and with limited visual access to         files stored in low areas.
A particularly difficult and illusive problem with small offices is a
feeling of 20     crampedness and lack of room, and the related poor moral
of workers who have to use         such small offices. Many small offices,
particularly offices of 6 feet by 6 feet and         smaller, are
noticeably tight and difficult to maneuver in, such that workers prefer not
to         spend time in them. Further, existing furniture can undesirably
limit the workers' ability         to customize or specialize their office
to satisfy the need of a natural work flow. These 25     problems are
exacerbated by many factors, including office arrangements that physically
partially enclose or trap the worker in the office, office arrangements
that provide poor         visual or physical access to storage areas,
furniture that is not multifunctional and/or not         flexible or
reconfigurable for optimal efficiency and natural work flow, and in
particular a         work arrangement that does not provide an efficient
workspace-to-storage-space logic. 30             Accordingly, a furniture
construction solving the aforementioned problems is         desired.
SUMMARY OF THE INVENTION                In one aspect, the present
invention includes an apparatus for subdividing a
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building space having a partition panel with a horizontal frame member
located between a         top and a bottom of the partition panel, and a
datum shelf including a bracket for         supporting the datum shelf on
the partition panel. The bracket engages the horizontal         frame
member and holds the datum shelf in a cantilevered position outwardly
therefrom at  5     a predetermined shelf height. A portable furniture unit
is provided having a worksurface         positioned at a predetermined
optimal worksurface height which is a few inches below the         shelf
height. The shelf height and the worksurface height are related so that the
datum         shelf is located vertically proximate the worksurface so that
a worker can reach papers         and other articles on the datum  shelf
with comfort and efficiency while working at the 10     worksurface. The
bracket characteristically has a relatively short vertical dimension such
that the worksurface can be selectively positioned under and along the
datum shelf         substantially against the partition panel or spaced
therefrom to optimize the available         space on the worksurface and to
simultaneously optimize the relation of the papers and         other
articles on the datum shelf to work being done on the worksurface. 15
In another aspect, an apparatus for subdividing a building space includes a
plurality of interconnected partition panels subdividing the building space
into a plurality         of work areas, at least one of the work areas
having three walls defining a U-shaped         arrangement with a floor
space, the floor space being a maximum of 6 feet on each side.
Datum shelves are attached to the three walls and arranged in a continuous
U-shaped 20     arrangement along and around the three walls. A worksurface
is provided that is portable         and moveable around the office area.
The portable worksurface has a worksurface height         chosen for work
efficiency and the datum shelves have a shelf height that positions the
datum shelves proximate but spaced above the worksurface and within a few
inches         thereof. This locates the datum shelves so that they are
accessible by a worker sitting at 25     and working on the portable
worksurface, thus allowing the portable worksurface to be
manipulated to an optimal depth and an optimal position along the datum
shelves for work         efficiency, and further allowing the position of
the worksurface to be changed relative to         the datum shelves as the
work function changes, to work with particular items stored on         the
datum shelves. 30             In still another aspect, a method includes
providing an apparatus having a plurality         of interconnected
partition panels subdividing a building space into a plurality of work
areas, at least one of the work areas having three walls defining a
U-shaped arrangement         with a floor space. and attaching datum
shelves to the three walls in a continuous U-
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walls at a predetermined shelf height.         The method further includes
providing a portable worksurface moveable around the work         area, the
portable worksurface having a worksurface height chosen for work efficiency



and the shelf height of the datum shelves positioning the datum shelves
proximate but  5     spaced above the worksurface and within a few inches
thereof, so that the datum shelves         are accessible by a worker
working at or on the portable worksurface. The method         further
includes manipulating the portable worksurface to an optimal depth and an
optimal         position along the datum shelves for work efficiency to
work with particular items stored         on the datum shelves while at the
worksurface. 10             These and other features and advantages of the
present invention will be further        understood and appreciated by
those skilled in the art by reference to the following
specification, claims, and appended drawings.
DESCRIPTION OF DRAWINGS                Fig. 1 is a perspective of an office
construction embodying the present invention, 15    including partition
panels arranged in a U-shaped arrangement, a desk-high high-use
datum shelf attached to the panels, a worksurface for cooperating with the
shelf, an        undershelf lower storage unit and an overshelf upper
storage unit;                Fig. 2 is a side cross sectional view,
partially in cross section, of the left partition        panel shown in
Fig. 1; 20             Fig. 3 is an exploded perspective view, partially
broken away, of a left side of the        office construction shown in Fig.
1;                Fig. 4 is an exploded perspective view of a portion of
the office construction         shown in Fig. 1 including the partition
frame, a portion of several cover panels attached         thereto, and the
desk-high datum shelf; 25             Fig. 5 is a fragmentary top
perspective view of the shelf bracket shown in Fig. 4;                Fig.
6 is a fragmentary bottom perspective view of the shelf bracket shown in
Fig.         5 including the shelf;                Fig. 7 is a fragmentary
side cross sectional view of a modified active-use datum         shelf
attached to the partition panel shown in Fig. 2; 30             Fig. 8 is a
top exploded fragmentary perspective view of the datum shelf shown in
Fig. 7;                Fig. 9 is a bottom exploded fragmentary perspective
view of the datum shelf         shown in Fig. 8;
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showing assembly of the first modified         datum shelf of Fig. 8
showing attachment to the partition panel;                Fig. 10B is a
bottom fragmentary perspective view of a second modified datum
shelf attached to the partition panel shownin Fig. 2;  5            Fig.
10C is a top exploded perspective view of the datum shelf and shelf bracket
shown in Fig. 10B;                Fig. 10D is a bottom fragmentary
perspective view of a third modified datum shelf 



attached to the partition panel shown in Fig. 2;                Fig. 10E is
a top exploded perspective view of the shelf bracket shown in Fig. 10
10D;                Fig. 10F is a bottom partially-exploded perspective
view of a fourth modified         datum shelf attached to the partition
panel shown in Fig. 2;                Fig. 10G is a top perspective view of
the shelf bracket shown in Fig. 10F;                Fig. 11 is a
fragmentary top perspective view of the corner datum shelf and 15
surrounding structure as shown in Fig. 1;                Fig. 11 A is a
fragmentary plan view of the corner shelf and surrounding structure
shown in Fig. 11;                Fig. 12 is a fragmentary top perspective
view of a modified corner shelf including         surrounding structure; 20
Fig. 13 is an exploded top perspective view of the modified corner shelf
shown in         Fig. 12;                Fig. 14 is a perspective view of
the undershelf storage unit shown in Fig. 1;                Fig. 15 is a
plan view of the undershelf storage unit attachment bracket;
Fig. 16 is side view of the upper storage unit shown in Fig. 1; 25
Fig. 17 is a fragmentary top perspective view of an upper corner of the
blade         forming a side of the upper storage unit shown in Fig. 16;
Fig. 18 is an exploded fragmentary perspective view of an inside of the
blade        shown in Fig. 16 and the adjustable height shelf engageable
therewith;                Fig. 18A is an exploded perspective view of a
modified upper storage unit 30    including a modified blade and a mating
blade-to-frame attachment bracket;                Figs. 18B-18D are
perspective views showing assembly of a modified shelf        support
bracket to an inside of the modified blade shown in Fig. 18A;
Figs. 18E-18G are perspective views showing assembly of an adjustable shelf
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18B;                Fig. 18H is a perspective view showing a modified shelf
including an integral         latching mechanism for attachment to the
shelf blade and bracket shown in Fig. 18B;                Fig. 18I is a
perspective view showing a corner arrangement utilizing the modified  5
upperstorage unit including the blades shown in Fig. 18B;
Fig. 19 is a perspective view of the panel shown in Fig. 1 including the
datum         shelf and the integrated wire management system thereof
exploded away and showing         wire routing;                Fig. 20 is a
cross sectional view of the area behind the datum shelf shown in Fig. 10
2 including routing of wires; 



Fig. 21 is a plan view of a typical 7  feet by 7[err]  feet office area
furnished with         traditional furniture;                Fig. 22 is a
plan view of a 7  feet by 7  feet office area including the present
office furniture components shown in Fig. 1; 15             Fig. 23 is a
plan view of an office area comparable to Fig. 22 but with the office
area reduced to an area of 7[err] feet by 6[err]  feet office area;
Fig. 24 is a plan view of a 6 feet by 6 feet office area including a full
size         traditional desk positioned therein;                Fig. 25 is
a plan view of a 6 feet by 6 feet office area including the furniture 20
components shown in Fig. 1;                Fig. 26 is a plan view of a
cluster of three offices, each configured into a different
arrangement utilizing the same office furniture components shown in Fig. 1;
Fig. 27 is a perspective view of a large worksurface utilized in a
traditional         manner; 25             Fig. 28 is a perspective view of
the present furniture construction as utilized in the         novel manner
of the present furniture construction but to accomplish the same function
as         shown in Fig. 27;                 Fig. 29 is a perspective view
of a mini-office positioned along a single partition         panel
outfitted with the present furniture components shown in Fig. 1, the
mini-office 30    illustrating the storage capabilities of the present
system;                 Fig. 30 is a perspective view of a U-shaped office
outfitted with the furniture         components of Fig. 1 and configured
for use with a computer;                 Figs. 31 and 32 are a fragmentary
perspective views of a second modified shelf
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second modified shelf bracket including a          worksurface high bumper
for bumping away the portable table shown in Fig. 1;                Fig. 33
is an exploded view of the second modified shelf bracket shown in Fig.
32, including two different wire management sleeves;  5             Fig. 34
is a fragmentary perspective view of the second modified shelf bracket
shown in Fig. 33;                Fig. 35 is a fragmentary side view of the
present furniture construction, including         a modified bumper
construction positioned adjacent the floor;                Fig. 36 is a
fragmentary perspective view of a modified undershelf lower storage 10
unit including a configured floor-adjacent recess;                Fig. 37
is a fragmentary perspective view of the modified undershelf storage unit
shown in Fig. 36 including the interaction of a furniture unit/table with
the configured         floor-adjacent recess.                     DETAILED
DESCRIPTION OF PREFERRED EMBODIMENT 



15             For purposes of description herein, the terms "upper",
"lower", "right", "left",         "rear", "front", "vertical",
"horizontal", and derivatives thereof shall related to the
invention as oriented in Fig. 1 with the front of the shelves being
adjacent a person seated         in the office near the shelves. However,
it is to be understood that the invention may         assume various
alternative orientations, except where expressly specified to the contrary.
20    It is also to be understood that the specific devices and processes
illustrated in the        attached drawings, and described in the following
specification are simply exemplary        embodiments of the inventive
concepts defined in the appended claims. Hence, specific        dimensions
and other physical characteristics relating to the embodiments disclosed
herein        are not to be considered as limiting, unless the claims
expressly state otherwise. 25             An apparatus 50 (Fig. 1)
embodying the present invention includes three office        partition
panels 51-53 arranged in a U-shaped arrangement. The panels 51-53 each
include frames having a plurality of horizontal frame members (described
below) located        at predetermined heights and having at least one
horizontal row of slots. Furniture        components are attachable to the
horizontal frame members at selected horizontal 30    positions, including
a worksurface-coordinated desk-high actively-used datum shelf 54
configured to cooperate with a mobile furniture desking unit or table 55, a
lower storage        unit 56. and an upper storage unit 57. The term "datum
shelf" as used herein is intended        to refer to a shelf located at a
predetermined height relative to a worksurface height so
-7-                WO 98/07357
PCT/US97/13956             that items on the shelf are readily accessible
and easily reached by a person working on          and at a worksurface
without unnecessary or awkward reaching or stretching by the
person. The furniture construction 50 is constructed to maximize floor
space and storage          within an office area while maintaining a
minimum footprint. Further, this is  5     accomplished in a way that
allows user reconfiguration, and that provides for maximum         work
efficiency and adaptability. The office arrangement further allows maximum
visibility to all storage locations. Also, the office construction is
surprisingly and         unexpectedly open and spacious, even where the
actual office footprint is less than         traditional office sizes, such
as office sizes equal to or less than 6 feet by 6 feet. 10             In
Fig. 1, panel 51 forms a rear part of the office 50 formed by panels 51-53,
and         is part of a "spine" formed by a plurality of the panels
interconnected in-line with each         other. It is contemplated that
panel 51 will typically be adapted to carry utilities. such as         the
4 inches thick zone wall partition panel shown in Fig. 3. Panel 51 (Fig. 3)
includes         an internal prewelded/rigid frame 60 having a pair of
tubular uprights 61, and a plurality 15     of tubular horizontal frame
members including one or more pairs of front and rear floor-         level
horizontal frame members 62, front and rear intermediate desk-high
horizontal         frame members 63, and one or more pairs of upper
horizontal frame members 64. The 



desk-high horizontal frame members 63 are located at a strategic vertical
height above the         floor, such as at about 28 inches to 30 inches
(measured to their centerline), in order to 20    locate datum shelf 54 at
the height desired, as described below. Each horizontal frame
member 62-64 includes a respective horizontal row of slots 65-67, with the
exception that         desk-high horizontal frame members 63 have an
increased vertical dimension of about 3         inches and have both an
upper row of slots 66 and a lower row of slots 68. The rows of
slots 65-68 can have any unitary spacing desired, but in a preferred form
are spaced about 25     1 inch apart. Also, several of the slots 65-68 are
enlarged on one or both sides to a "T"         shaped or " +" shaped
configuration 69 for providing a space separate from the elongated
slots to provide attachment of skins/cover panels 70 to the frames 60 for
covering the         frames. The skins 70 include connectors for mateably
engaging the configured apertures         69 in a manner that leaves the
slots of the apertures 69 unobstructed, and further that 30    leaves a gap
between adjacent skins 70 so that the slots 65-68 are continuously
accessible         between adjacent skins 70. A flap or "worm" 71 is
included along an upper edge of each         skin 70 to visually close the
gap between skins 70, but the flap 71 is flexible so that it
resiliently bends out of the way when access to the slots is desired. A
floor channel 72 is
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60 and operably stably support frame          60. Floor channel 72 also
includes a row of slots 74 comparable to slots 65-69.                Panels
52 and 53 (Fig. 1) are "fin" panels attached to spine panel 51 by off-
module brackets 75 (see Fig. 4). Panels 52 and 53 (Fig. 1) can includes
frames identical  5     to panel 51, or alternatively can include thinner
frames, such as non-utility-carrying         frames of 2 inch total
thickness. (See application Serial No. 08/579,614 previously
incorporated by reference.) Optimally, the same skins 70 can be used on
panels 52 and         53. Off-module bracket 75 includes hooks 76
configured to securely engage slots 65-69         in a selected location,
and further includes an arm portion 77 that extends from hooks 76 10
through the thin gap between skins 70. The end of bracket 75 opposite the
hooks 76         includes an aperture 78 engageable by a fastener or
connector on the end of panel 52 (or         53). Panel 52 (or 53) is
secured to spine panel 51 by engaging at least two brackets 75 in
selected ones of slots 65 and 67 in horizontal frame members 62 and 64 of
spine panel         frame 60. Additional brackets 75 can be used if
desired. Panel 52 (or 53) includes an 15    internal frame 79 (not unlike
frame 60) having spaced apart vertical uprights, and         horizontal
frame members generally aligned with the horizontal frame members on spine
panel frame 60. In particular, frame 79 includes an intermediate horizontal
frame         member having slots therein generally identical to slots 65
and 67.                Datum shelf 54 (Fig. 2) is constructed to remove
stored items from the 20     worksurface, but is constructed to place such
items within easy reach of a person working 



on the worksurface. This allows decoupling of the storage function at the
worksurface         level from the worksurface itself, which is
surprisingly and unexpectedly effective,         efficient and flexible. It
not only frees up workspace, but also allows a user to position         the
worksurface as close to (or as far from) the datum shelf as desired and
further allows 25    the user to move along the shelf to an optimal
position. Datum shelf 54 includes a shelf         panel 84 and an elongated
bracket 85 for supporting the shelf panel 84 on panel 51 (or 52         or
53). Bracket 85 has a triangularly-shaped body 86 (Figs. 5-6) having a
relatively thin         vertical dimension of about 3 inches or less that
corresponds generally to (but is slightly         less than) the vertical
dimension of horizontal frame member 63. The space below shelf 30     54 is
open and unobstructed by bracket 85 or by any other structure such that the
worksurface of table 55 can be moved under and/or along shelf 54 to an
optimal position.         The rear side 87 of body 86 is dimensioned to
span the area between the rows of slots 66         and 68 on desk-high
horizontal frame member 63 and straddle the datum skin strip 90
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longitudinally extending center of frame         member 63. Upper and lower
hooks 88 and 89 extend horizontally from the rear of rear         side 87
and are configured to frictionally engage selected ones of slots 66 and 68.
such         that body 86 is held in a cantilevered position on desk-high
horizontal frame member 63.  5     It is contemplated that hooks 88 and 89
can generate sufficient friction to securely retain         shelf 54 to the
supporting panel. Alternatively, a locking device such as a detent,
friction         foot, or opposing hooked bracket (not specifically shown)
can be used along the rear of         bracket 85 for locking or wedging the
hooks in their respective slots. An L-shaped lip 91         defines a
forwardly facing recess 92 for mateably receiving a rear edge 93 of shelf
panel 10    84. Reinforcement channels or ribs 94 are formed in the lower
diagonally extending leg         95 of body 86 for stiffening lower leg 95.
An upper leg 96 of body 86 supports shelf         panel 84, and includes
holes 97 for receiving screws 98 for retaining shelf panel 84 to
bracket 85. Bracket 85 is shown in Fig. 5 as being a two piece weldment,
but it is         contemplated that bracket 85 could be extruded or
roll-formed as a one-piece member, 15    with details such as the hooks
being formed in the part after or during the extruding/roll-
forming process.                The datum shelf 54 can be any reasonable
size, such as 12 inches to 16 inches, but         preferably, the outer
edge 99 of shelf 54 extends about 15 to 16 inches from the exterior
surface of the panel (51, 52 or 53) to which it is attached so that a
maximum amount of 20    surface area is provided, but so that the shelf is
not classified as a worksurface and         accordingly does not have the
torsional and vertical load/functional requirements of a
worksurface. This allows the shelf to be used for its intended purpose of
active paper and         document storage and support, but without the need
for the extra structural support         required by a worksurface. Datum
shelf 54 is preferably located a very few inches above 



25    the worksurface of table 55, such as about 1 inch to 5 inches, and
most preferably is         located about 2 inches to 3 inches above the
worksurface of table 55, so that it forms         an important working part
of the office construction. The datum shelf 54 is physically
decoupled from the worksurface of table 55, but is located proximate
thereto for active         use by the office worker while sitting at and
working at the table 55. Notably, this also 30     positions the datum
shelf 54 at a height optimally suited for persons confined to a
wheelchair. It is also contemplated that the datum shelf 54 and worktable
55 can be         located proximate one another at a stand up position,
such as for a stand up office where         the worksurface and datum shelf
are located at about a 4 foot height or somewhat
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the continuous horizontal rows of slots 66 and 68 in         horizontal
frame member 63, the shelf 54 can be horizontally adjusted for optimal
placement in 1 inch increments at any one selected discrete location along
the panel to  5    which it is attached. This makes the shelf 54
particularly useful and user friendly where         the office area is not
bounded on three sides, but instead is located along an open wall
surface or the like since it can be adjusted to an optimal position. (See
Fig. 29).         Further, it is noted that the datum shelf 54 can be
attached to existing partition panels         having vertical rows of slots
(e.g. Steelcase's 9000 partition panels) and used with a 10    portable
desking unit in a manner comparable to that described below, albeit without
the         horizontal adjustability of the present datum shelf 54.
A modified datum shelf 100 (Figs. 7-10A) includes a channel support 101
configured for secure attachment to a horizontal frame member 63, and a
shelf-forming         portion 102 having bent metal brackets 103 thereon
for holding a shelf panel 104 on the 15    channel support 101. More
specifically, the channel 101 is C-shaped, and includes         rearwardly
extending flanges 105 and 106 having hooks thereon for engaging selected
slots 66 and 68. A central flange 107 extends between flanges 105 and 106,
and includes         a horizontally extending downwardly facing ridge 108
and further forms an upwardly         facing lip 108'. Shelf-forming
portion 102 includes a downwardly facing hook-shaped 20    member 109
attached to the top of a rear edge 109' of shelf panel 104. Brackets 103
are         attached along the rear edge of shelf panel 104 at spaced apart
locations, and each include         a toe 110 for fitting under ridge 108.
A hole 111 is formed in each toe 110 for receiving         a screw 112 that
extends through toe 110 into ridge 108 to retain bracket 104 and thus
shelf-forming portion 102 to channel 101. The shelf 100 is attached by
hooking the hook- 25    shaped member 109 onto the top lip 108' and
rotating the shelf 100 to a horizontal         position. The screws 112 are
then attached to secure the shelf 100 in place.                Another
modified datum shelf 250 (Fig. 10B) includes a frame-engaging external
horizontal member 251 and a shelf subassembly 251'. Frame-engaging exterior



horizontal frame member 251 includes hooks 252 and 252' for engaging
selected slots in 30    the horizontal row of slots 66, 68 and 69, and
further includes a horizontal concave body         253. The body 253
defines a plurality of vertically oriented pairs of slots 254 and 255
spaced apart along the body 253. The shelf subassembly 251' includes a
shelf panel 256,         and a plurality of triangular brackets 257 for
supporting the shelf panel 256. The
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having vertically/downwardly oriented hooks         258 and 259 for
engaging slots 254 and 255. The concavity of horizontal concave body
253 spaces the rear edge of shelf panel 256 forwardly from the exterior
surface of skins         90 and in effect creates a trough for managing
wires therein along the rear edge of the  5     datum shelf 250.
A second modified datum shelf 265 (Fig. 10D) includes a shelf panel 266
supported directly on the horizontal frame member 63 by a shelf bracket
267. The shelf         bracket 267 includes hooks 268 and 269 configured to
frictionally engage the slots 66, 68         and 69 in horizontal frame
member 63. The brackets 267 include an aperture 270 in their 10    free end
for receiving a screw 271 to secure the shelf panel 266 to bracket 267.
Shelf         panel 266 is secured by additional screws, adhesive, or other
means as required to         provide stability to shelf 266. The
illustrated brackets 266 include an I beam-like         arrangement of
flanges, including a center flange 269', a top flange 270', and a bottom
flange 271'. Other shapes are also contemplated. 15             Notably,
the shelf brackets can be adapted for different functions, or adapted to
minimize cost in low stress areas. Datum shelf 275 (Fig. 10F) includes a
shelf panel         276, a channel 277 attached along its rear edge 278,
and brackets. 279 and 280 configured         to engage horizontal frame 63
to support shelf 276 and channel 277 thereon. Bracket 279         is hollow
and includes an opening in its upper rear face, and a side opening. The
side 20     opening both receives the channel 277 and provide means for
routing wires through         hollow bracket 279 from the worksurface to
the channel 277. Where desired, channel         277 can be extended
completely along the rear edge 278 of shelf panel 277. The second
bracket 280 is flat, and includes an apertured plate 281 for attachment to
the top side of         channel 277, and further includes hooks 282 for
attachment to the horizontal frame 25     member 63.                A
corner datum shelf 114 (Fig. 1l) is particularly adapted for adjustably
joining         two of datum shelves 54 (or 100). Corner shelf 114 includes
a top plate 115 having         orthogonal rear edges 116 for positioning
against two perpendicular panels, such as         against panels 51 and 52
(or against panels 52 and 53) and hooks 116 at least along one 30     of
the edges for engaging slots in the associated horizontal frame member 63.
Top plate         115 further includes an aesthetically contoured front
edge 117. Generally in the center of 



top plate 115 there is formed a downwardly bent front flange 118 that forms
with front         edge 117 a pair of open recesses 119 and 120 for
telescopingly receiving the ends of
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corner bracket can be attached to panels 51          and 52 to further
support the rear corner of shelf 114 if desired, although it is not
contemplated to be necessary in shelf 114.                 Notably, the
front edge 117 of corner shelf 114 can be cut straight across or   5
arcuately shaped, and the vertical edge profile can also be shaped as
desired. An          important feature of this construction is that the
shelves 54A and 54B can be adjusted          along the panels 51 and 52,
such as during reconfiguration to change the size of the office
areas. Nonetheless, the same shelves 54A and 54B can continue to be used
since the          change in dimensions of the offices can be taken up by
the telescoping adjustment of the  10    shelves 54, as illustrated in
Figs. 11A and 25. Notably, it is contemplated that the corner         shelf
114 can be "one sided" (i.e. allow for telescoping adjustment in only a
single         direction, such as by having only one open recess 119
therein). Also, an in-line spanner         shelf (not specifically shown)
can be constructed to bridge between horizontally adjacent         and
aligned shelves 54 where the shelves are spaced a short distance apart. In
such case, 15    the in-line spanner shelf would have two opposite edges
having a downwardly facing         concave construction (similar to recess
119 of corner shelf 114) for telescopingly         receiving the adjacent
ends of the in-line shelves 54.                A modified corner shelf 124
(Figs. 12-13) is constructed for increased weight-         bearing, such
that it can support a keyboard support 125. In modified shelf 124, a top 20
plate 126 and a bottom plate 127 are sandwiched together on opposite sides
of the         orthogonally related shelves 54. The plates 126 and 127 are
secured together by a bolt         128. The proper spacing of the plates
126 and 127 is maintained by a spacer 129, such         that the plates do
not collapse together when bolt 128 is tightened. The front flange 129'
and also side flanges also maintain the proper spacing of the plates 126
and 127. 25     Attachment plates/brackets 130 are attached to top plate
126 along the side edges thereof,         the attachment plates/brackets
130 including hooks that securely engage slots 68 in         horizontal
frame member 63 and help support the weight of shelf 124 and items place on
or hung thereon. Alternative, the brackets 130 can be incorporated into the
edge detail of         the plates 126 and 127. Keyboard support 125
includes a generally flat carriage 131 for 30     supporting a computer
keyboard, and an adjustment arm 132 for adjustably supporting flat
carriage 131. The adjustment arm 132 includes a flat anchor bracket 133
that engages the         underside of bottom plate 127, and is secured
thereto by screws or fasteners 134 that         extend into spacer 129. Arm
132 comprises a linkage with resilient springs therein for
-13- 
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a selected position optimally suited for         typing. A variety of
keyboard supporting arms and mechanisms are known in the art,         such
that a detailed description of same is not required for an understanding of
the present         invention.  5             The portable table 55 (Fig.
1) includes a kidney-shaped or oblong curvilinearly-         shaped top 136
defining a worksurface 137 optimally suited to cooperate with the shelves
54 in the office construction 50. The top 136 includes a large end 138
shaped to allow         multiple papers to be spread around during a paper
intensive work task, and also includes         a smaller end 139 shaped to
allow the worker to move the table partially under a shelf 54 10    so that
items (e.g. reference books and the like) can be easily accessed even while
continuing to sit at and work at the table 55. Also, the table 55 can be
moved adjacent         the keyboard support 125 such that an end of the
table can be used to both support a         computer mouse, but also to
support papers being typed (see Fig. 30). The edge 140 of         top 136
is rounded or beveled to provide a blunt surface for aesthetics and to
reduce 15    damage thereto as the table is moved around. Table 55 includes
a pair of legs 141 each         having a post 142 and two laterally
extending stabilizing portions 143. Castors 144 are         operably
mounted on the ends of the stabilizing portions 143 so that the table 55 is
relatively easily moved, and, depending upon the floor surface, optionally
includes         manually operable brakes, friction-generating wheels that
resist inadvertent table 20     movement, or tethers on the table 55 to
prevent undesirable wandering or "creep" of the         table during use.
Top 136 includes a marginal edge section that extends from the
attachment of post 142 and that is cantilevered outwardly to table edge
140. The         marginal section is adapted to extend under datum shelf 54
a dimension "A" which is         about 2[err]  inches to 3 inches
therebelow, and above a top of undershelf storage unit 56 a 25
dimension "B" which is about 10 inches or so. This overlapping relationship
of table         edge 140 with shelf 54 and undershelf storage unit 56
allows for dense storage of the         table 55 proximate one of panels
51-53 in the office, and also allows materials to be         stored on the
undershelf storage unit 56 in a highly visible and accessible location. The
ability to position table 55 at a variable position further allows the user
to effectively 30    select the depth of table that is best suited for the
particular task being performed. This         is particularly useful where
the worker may need to access books or materials on the shelf         54
while working, and still further is particularly useful where the worker
may need to         move the table along the shelf 54 to access different
areas on the datum shelf. The
-14-     
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movement of table 55 under the shelf 54.                The undershelf
storage unit 56 (Fig. 14) includes a cabinet 145 and a wheeled
drawer 146 operably mounted therein. The cabinet 145 is attached to the
panel 52 (or 51         or 53) by plate brackets 147 attached to the top
and the bottom of the cabinet 145. In  5    particular, the brackets 147
include hooks 148 configured to engage selected slots 65 and         66 in
horizontal frame members 62, and further include bodies 149 with holes
therein for         receiving screws to attach the brackets to the cabinet
145. It is contemplated that one or         more of the brackets could be
welded to the back of the cabinet instead of screwed         thereto,
and/or that the cabinet could be shifted sideways to engage the hooks into
the 10    slots in the horizontal frame members. Alternatively, it is
contemplated that the         undershelf storage unit can be left
unattached. In such case, the cabinet includes         outwardly extending
legs or feet for stability, or the recess in the cabinet is eliminated so
that the front of the cabinet is not cantilevered.                In a
preferred form, the understorage unit 56 includes a recess 150 formed along
15    its front edge at the floor, the depth of the recess being formed by
a surface 151. This         recess 150 (Fig. 2) has a depth chosen so that,
when the table 55 is pushed against the         understorage cabinet and
the stabilizing portions 143 on the 141 legs engage the back
surface 151 of the recess, the table edge 140 is stopped short of the shelf
bracket 85.         This prevents damage to the table edge 140, and further
provides a smooth guide along 20    the panels 51-53 where-ever
understorage unit 56 is present.                The upper storage unit 57
(Figs. 16-18) includes a pair of spaced apart blades 152         and 153
attached to panel 51 (or panels 52-53) by blade brackets 154, and a pair of
fixed         shelves 155 and 156 attached to blades 152 and 153. The blade
brackets 154 include a         U-shaped section 157 for receiving a rear
edge of the blades 152 (and 153), and the 25     blades are secured therein
such as by adhesive or screws. The blade brackets 154 also         include
a rearwardly extending portion 158 having hooks 159 thereon for engaging
selected ones of slots 65-68. It is noted that different length blades can
be provided other         than those illustrated in Fig. 1, such as blades
that extend from the floor to above head         height. The hooks 159
(Fig. 16) on the blades 152 and 153 preferably face in opposite 30
directions such that when shelves 155 and 156 are attached, the assembly is
securely         interlocked to the panel 51. The blades 152 and 153 each
include channels 160 on their         inside surface for receiving shelves
155 and 156, and for receiving adjustable shelf 161.         The fixed
shelves 155 and 156 are positioned in their corresponding channels, and
screws                                                     -15-
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162 are extend through blades 152 and 153 for securing the fixed shelves
155 and 156 in.         position. The channels for the adjustable shelf 161
include an  angled notch 162 at each         end. A strip of material 163
such as spring steel is positioned between the angled notches         162,
with the ends of the strip 163 extending into and pressing against the
notches 162.  5     The adjustable shelf 161 includes an edge detail
defining a recess 164 for receiving the         strip 163 as the adjustable
shelf 161 is pressed into the channels 160 between blades 152         and
153. The strip 163 frictionally engages the adjustable shelf 161 to retain
it in         position between the blades 152 and 153.                A
modified above-shelf upper storage unit 300 (Fig. 18A) includes blades 301
and 10    a blade support bracket 301' for supporting each of the blades
301. The blade support         bracket 301' includes a U-shaped vertical
section 302 configured to securely engage and         support the rear edge
of blade 301, and further includes top and bottom sections 303 and
304 with hooks 305 and 306 therein for engaging the slots in the respective
horizontal         frame members to which they are attached. Blades 301 can
be secured to blade support 15    bracket vertical section 302 by adhesive,
screws, interlocking angled tabs, or the like.         The blade 301
includes an inner surface 307 having a series of vertically spaced notches
308 and 309, the notches 308 facing oppositely from the notches 309. A
shelf support         bracket 310 has a resilient center strip 311 and
L-shaped feet 312 and 313 at either end.         The notches 308 and 309
include undercuts, and feet 312 and 313 include toes 314 and 20     315
configured to securely engage the undercuts. The shelf support bracket 310
is         attached by flexing the center strip 311 (Fig. 18C) so that the
toes 314 and 315 can be fit         into the undercuts of notches 308 and
309. When released (Fig. 18D), the toes 314 and         315 securely hold
bracket 310 to blade 301.                An adjustment shelf 320 (Fig. 18E)
includes a bottom detail particularly shaped to 25     mateably engage the
shelf support bracket 310. The shelf 320 includes a pan 321 having
an edge flange 322 and an undercut recess 323. A horizontal cross beam 324
is secured         under shelf pan 321, the end of the beam 324 being
spaced slight from edge flange 322.         The end of beam 324 includes
side flanges 325, top flange 326, and bottom flange 327,         with the
side flanges 325 being foreshortened and forming a pocket 328 facing the
pan 30    edge flange 322. In the installed position, the center strip 311
is spaced from the inside         surface 307 of blade 301. This allows the
pan edge flange 322 to be slipped into the         space between center
strip 311 and inside surface 307. Also, the center strip 311 is
flexible such that it can be flexed out of the way (Fig. 18F) and then
released to flex into
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thus holding the shelf to blade 301 and          the blade 311 to the shelf
320. 



A modified adjustable shelf 360 (Fig. 18H) is similar to modified
adjustable shelf          320, but  adjustable shelf 360 incorporates the
shelf support bracket 310. Specifically, the   5    shelf 360 includes an
edge 361 for positioning adjacent the inside edge 307 of the blade
301. A tubular cross brace 362 is formed under the pan 363 of adjustable
shelf 360.          Interlock toes 364 and 365 are supported by resilient
leaf-spring-like members 366 and          367, that extend from within
brace 362. The toes 364 and 365 are positioned to be flexed          out of
the way by pressing on exposed sections of the toes 364 and 365 through
apertures  10    370 and 371. The shelf 360 is then positioned between
blades 301 and the toes 364 and         365 are released, causing them to
flex to an interlocked position wherein they engage         notches 308 and
309 in blade 301.                 An adjustable corner shelf 375 (Fig. 18I)
has an L-shaped configuration, and is         mateably engageable with a
corner bracket 376 for use with blades 301. The construction 15    of
adjustable corner shelf 375 is comparable to anyone of shelves 320 or 260,
for         example, with the exception the corner shelf 375 includes a
rear corner 377 that mateably         engages notches 378 in corner bracket
376. The notches 378 of corner bracket 376         correspond in height to
the notches 308 and 309 in the blades 301. Corner bracket 376 is
supported on the partition panels 51-52 (or 52-53) by engagement of hooks
on corner 20     bracket 376 with horizontal frame members 63 and/or 64.
Where desired, doors 166 (Fig. 1) can be attached to the front of blades
152 and         153 for closing off the shelves secured therein. Also, a
drape or curtain can be provided         for this purpose, the advantage
being that a drape or curtain can be rolled up like a         window shade
for compact storage. In another alternative, a pull-out, pivot-down door 25
167 is provided (Fig. 1). The door 167 includes a lip 168 along its lower
edge that acts         as a handle for pulling the door outward. The door
167 slides along a pair of tracks 169         located under the bottom
fixed shelf 154. In one form, the door 167 pivots to a lowered
position wherein the lower edge of the door 167 rests on the shelf 54 and
is positioned at         an angle. In this position, the door 167 can be
used to support papers, such as for typing 30    when using the computer
keyboard, with the papers resting on the lip 168 for vertical
support.                Shelf dividers 170 (Fig. 1, left side of drawing)
are provided for subdividing the         space on datum shelf 54 into
desired sections. The shelf dividers 170 include a panel 171
-17-                 WO 98/07357
PCT/US97/13956            that extends substantially the depth of shelf 54.
and further include a spring clip 172         along their front edge for
clip-attachment to the front edge of shelf 54. The rear of shelf
dividers 170 can include a detail for stability if desired, such as a
protrusion for         selectively engaging one of a series of mating holes
along the rear of the shelf 54, or such  5     as a T-shaped tail bracket
for engaging a groove running along the rear edge of the datum
shelf 54. 



Wire management is provided by shelf 54 along partition panels 51-53 on an
outside of the panels as follows. Electrical receptacles 175 and
telecommunication         connections (Figs. 19-20) are provided along
panels 51-53 as desired, with the majority of 10    power and communication
being positioned along spine panel 51. The receptacles 175         are
provided either above or below the shelf 54, or both. Wires 176 are
communicated         through apertures 177 and 178 in the shelf support
bracket 85 along the rear edge of the         shelf 54. Wires 176 are
managed horizontally by extending the wires along the inner
horizontal cavity 179 defined within the body of the shelf brackets 85.
Where additional 15    wire carrying capacity is desired external to the
panel 51 (or 52-53), a wire trough 180 is         attached under the shelf
support bracket 85. Trough 180 includes a U-shaped, upwardly         open
main portion 181, and a flange 182 shaped for mating attachment to shelf
bracket         85.                In order to better illustrate the
present invention, an office area 185 utilizing 20    traditional furniture
187A, 187B, and 187C and having a floor space 188 is shown in Fig.
21. Office area 185 is define by panels 186A, 186B, and 186C arranged in a
U-shaped         arrangement. Worksurfaces 187A, 187B, and 187C are shown
as being positioned within         office area 185 also in a U-shaped
arrangement, the worksurfaces 187A, 187B, and 187C         each being 2
feet deep. The panels 186A, 186B, and 186C are located on 8 feet by 8 feet
25     centerlines and are about 4 inches thick, such that the internal
dimension of the office         area 185 is about 7 feet 8 inches by 7 feet
8 inches, or in other words about 59 square         feet. Of this 59 square
feet, about 38 square feet is surface area and about 21 square feet
(i.e. 3 feet 8 inches by 5 feet 8 inches) is floor space. In other words,
about 36 percent         of the 59 square feet is floor space. Notably, it
takes an open floor area of at least about 30     3 feet 6 inches in radius
or width for a person to comfortably rotate and move a task        chair
around so that the person's knees do not interfere with structure under or
around the        worksurface and office area. Thus, in the office area
185, the open floor space cannot be        made much smaller without floor
space problems.                                                     -18-
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furnished with the present inventive furniture         components,
including at least datum shelf 54 and undershelf storage unit 56 (Fig. 22),
a         substantial increase in floor space is achieved. Specifically, as
shown in Fig. 22, since         the shelves 54 have only a 16 inch depth
from the panels, the floor space 189 of office  5     185A (which has an
area of 7 feet 8 inches by 7 feet 8 inches) is increased to about 32
square feet (i.e. 5 feet by 6 feet 4 inches). This is 54 percent of the
square footage for         the office 185A. The effect of the increase in
floor space is dramatic. Specifically, the         increase of floor space
is from 39 percent in the "traditional" office, to 54 percent in the
"new" office using the present components including the datum shelf 54.
Significantly 10     more room is provided for maneuvering and working, as
well as the environment of the 



office becomes visually relatively more spacious.                If the
large open floor space (i.e. 6 feet 4 inches by 5 feet) is not needed, the
panels 186 can be reconfigured as shown in Fig. 23. In Fig. 23, the panels
186A and         186C are adjusted on panel 186B to define an office area
185B that has an internal space 15     189A of 7 feet 8 inches by 6 feet 4
inches (i.e. about 49 square feet). This still provides         the office
worker with more open floor space (i.e. 3 feet 8 inches by 6 feet 4 inches,
or         about 23 square feet) than was in the office 185 furnished with
traditional furniture         (which was 3 feet 8 inches by 5 feet 8
inches, or about 21 square feet). Notably, the         panels 51-53 are
optimally suited for reconfiguration of the office arrangement such as 20
shown in Fig. 23 since the panels 51-53 are configured to permit the
incremental         adjustment of the office size by relocating the
perpendicular fin panels 52 and 53 along         the spine panel 51. (See
Fig. 1).                Offices that are 6 feet by 6 feet are historically
particularly problematic since there         is limited room to make the
office workspace into a U-shaped arrangement. Thus the 25     office worker
is limited to a single desk-type worksurface that presents only a single
front         edge to work from. Fig. 24 illustrates this by showing an
office arrangement 190 having         panels 191A, 191B, and 191C
positioned in a U-shaped arrangement, and having a 3 feet         by 6 feet
desk positioned in a rear part of the office area. The desk 192 has a
worksurface of about 18 square feet (i.e. 3 feet by 6 feet) and the
remaining space in the 30     office area is also about 18 square feet
(i.e. 3 feet by 6 feet). We, the inventors, have         discovered that
most worker utilize about 3 square feet on a worksurface as their primary
work area. This means that about 15 square feet of the worksurface of the
desk 192 is         storage space, such as for storing papers,
work-in-progress materials, reference books,
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calculation, about 50 percent of the area 193 of         office 190 is
open/unobstructed floor space (i.e. 18 square feet divided by 36 square
feet),         about 42 percent of the office area 193A is storage (i.e. 15
square feet divided by 36         square feet), and about 8 percent is work
area 193B (i.e. 3 square feet divided by 36  5     square feet).
The 6 feet by 6 feet office area 195 of Fig. 25 is dramatically different
than the         office area 190 shown in Fig. 24. The office area 195
(Fig. 25) includes shelves 54         attached in a U-shaped arrangement
around panels 51-53. The panels 51-53 are arranged         to provide the 6
feet by 6 feet floor plan of the office area. The worker is provided with
10    the major advantages of a U-shaped office arrangement since the
shelves provide a highly         accessible document support area close to
worksurface height and also storage area all         around the worker. The
storage area is within arm's reach of the worker along its full
length. Significantly, the open floor space 196 is about 15.5 square feet
(i.e. 4 feet 8         inches by 3 feet 4 inches or about 43 percent of the
36 square feet in the office area), 



15     while the shelf/storage area of shelves 54 is about 20 square feet
(i.e. 1 foot 4 inches         times the length of the shelving around the
panels 51-53, or about 55 percent of the 36         square feet in the
office area). The table 55, which provides an area of at least 3 square
feet, and preferably about 8 to 10 square feet, does not subtract from the
open office area         since the table 55 is moveable out of the way
under datum shelves 54 when not in use, or 20     out of the office
entirely if desired. Contrastingly, when in use, the table 55 is moved to
an optimal depth under the shelves 54 and to an optimal location along the
shelves 54.         Notably, the shelves are positioned only a few inches
above the worksurface of the table         55, and preferably are about
2-1/2 to 3 inches thereabove, such that items on shelf 54 are
readily and easily accessible while working at worksurface 55. Presuming
that the table 25     55 is about 9 square feet for the illustrated office
area 195, the effective worksurface         provided by the table 55
represents up to about 25 percent of the 36 square foot area of         the
office. It is noted that this configuration will work for stand up offices
and work         areas, as well as for traditional sit down offices.
Fig. 26 illustrates a plan view of a cluster of three offices 220, 221, and
222. each 30     configured into a different arrangement utilizing the same
office furniture components         shown in Fig. 1. Office 220 is a 6 feet
by 6 feet office having shelves 54 on two sides,         and a keyboard
support 125 and computer monitor supported at the corner of shelves 54
on a corner shelf 124. An understorage unit and an upper storage unit (not
specifically                                                      -20-
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feet by 7 feet office that includes        shelves 54 on three sides, a
keyboard support 125 and computer monitor supported on a        corner
shelf 124 at one of the corners of shelves 54, and a portable worktable 55
temporarily positioned adjacent the computer work area. A transaction shelf
223 is  5    attached to a top of the panel 52 at the entrance to the
office area 221, and a transaction        table 224 is attached to a top of
the other panel 53 also at the entrance to the office area        221.
Undershelf storage units (not specifically shown) are used extensively in
the office        221, and also an on-shelf multilevel paper tray/storage
deck 225 (Fig. 1) located under        the transaction table 224 on shelf
54 (see Fig. 1). Office 222 is a 6 feet by 6 feet office 10    arranged in
a configuration similar to office 221. The office 222 includes shelves 54
arranged in a U-shaped plan configuration, and also includes a corner shelf
124 and        keyboard support 125. However, the table 55 for office 222
is temporarily located        outside of the office 222 for convenience. It
is noted that the marginal edge of table 55        generally mates with the
shape of the transaction table 224. 15             Fig. 27 is a perspective
view of a large worksurface 230 utilized generally in a         traditional
manner. Fig. 28 is a perspective view of the present furniture construction
50         including the shelf 54 and the portable table 55 as utilized in
the novel manner of the 



present invention to accomplish the generally the same function as that
shown in Fig. 27.         Notably, the table 55 is moveable to an optimal
location relative to the shelf 54, both in 20    terms of depth and also
along the shelf 54.                Fig. 29 illustrates the present
furniture construction being used as a mini-office         233 along a
single partition panel 234. In Fig. 29, the panel 234  is attached to a
fixed         building wall 235, or otherwise is supported so that it can
support the cantilevered weight         of shelf 54, understorage unit 56
and upperstorage unit 57. As apparent from Fig. 29, 25    the arrangement
provides for highly dense storage of materials at multiple locations 236-
239, yet permits all of the advantages of the concurrent use with portable
table 55 which         can be extended under shelf 54 in close proximity
thereto.                Fig. 30 is a perspective view of a U-shaped office
240 configured for use with a         computer. In office 240, the shelves
54 and corner shelf 124 are configured to support a 30    keyboard support
125 with a computer monitor supported on corner shelf 124. The table
55 is moved to a location where its narrow end 241 is positioned proximate
the corner         shelf 124. In this position, the narrow end 241 includes
a portion 242 that extends         outboard of the shelf 54 only a short
distance, which distance is optimally suited for use
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control of mobile table 55 is desired, an under-shelf bumper 200 is
used. The under-shelf bumper device 200 is formed as an integral part of
the modified         datum shelf bracket 201. Bracket 201 is not unlike
shelf bracket 85, with the exception  5     that it has a leg 202 that
extends generally horizontally forwardly from a bottom shelf
bracket 201. A large resiliently stiff bulbous bumper strip 203 is attache
to the outward         end of leg 202 at a height such that the table edge
140 (Fig. 32) engages strip 203 as the         table 55 is moved under
datum shelf 54 toward the panel 52 (or 51 and 53). The leg 202         is
slightly arcuate in shape, such that the momentum of table 55 is absorbed
when table 10    55 abuts it, whereby the table 55 is stopped and/or bumped
away. In bumper device 200,        a mating small bumper 205 is located
along the rear edge of the shelf 54 to provide an        aesthetic trim
line and book stop along the rear of datum shelf 54. As illustrated in Fig.
33, an L-shaped tubular wire protector sleeve 208 and a straight wire
protector sleeve 209        can be slipped into the apertures 177 and 178
in shelf bracket 85 to protect wires 15    extended through the apertures
177 and 178. The sleeves 208 and 209 each include a        rectangular
tubular body 210 adapted to fit through the aperture 177, and an upper lip
211        adapted to retain the sleeve at a predetermined height in the
aperture 177 relative to the        shelf bracket 85.                In an
alternative construction, a floor-height bumper 215 (Fig. 35) is attached
to 20    the floor channel 72 or to the understorage unit 57. The bumper
215 includes an outer 



edge 216 having a sufficient vertical dimension to rebuff the table 55 as
the table 55 is         moved toward the panel 51 (or 52-53). It is
contemplated that the bumper 215 can be         non-linearly shaped so
that, for example, it causes the table to move away from the panel
52 as the table is moved along the panel 52. Alternatively, bumpers can be
located on 25    table 55 at a location under the marginal edge 140, so
that the bumpers on the table         engage the undershelf storage unit
56, instead of visa versa.                Notably, the floor-adjacent
recess of the undershelf lower storage can be shaped to         control
movement of the table or furniture unit as it is moved along the partition
panel         parallel the datum shelf. For example, in Fig. 36, the
floor-adjacent recess 390 of lower 30    storage unit 391 is formed by a
concavely-shaped surface 390' under the drawer 391'.         When table 392
is positioned against the partition panel 52 in a fully-nested position,
the         castors/feet 393 engage the surfaces on lower storage unit
forming recess 390. As the         table 392 is moved along the partition
panel 52, for example toward a corner defined by
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extending sides 394 kick table 392 away         from the panel 52 so that
the table 392 does not damagingly strike components in the         corner,
such as a keyboard support or the like (see Figs. 1 and 13).
Thus, a system for subdividing a building space into work areas is provided
that  5     includes interconnectable partition panels, each having an
internal frame with a plurality         of horizontal frame members located
at predetermined heights. The horizontal frame         members each have at
least one horizontal row of slots, and at least one of the horizontal
frame members is located slightly above an optimal worksurface height for
supporting an         interactively used datum shelf. Furniture components
are attachable to the horizontal 10    frame members at selected horizontal
positions, including the datum shelf, an undershelf         storage unit
and an upper storage unit. A mobile furniture unit is provided having a
worksurface located at an optimal worksurface height, the worksurface
having a         cantilevered edge section that can be extended partially
under the datum shelf at a selected         optimal depth for coordinated
and efficient use of the datum shelf concurrent with using 15    the
worksurface. The furniture construction is constructed to maximize floor
space and         storage within an office area or work area while
maintaining a minimum footprint.         Further, the furniture
construction allows user reconfiguration, and provides for         maximum
work efficiency and adaptability. Also, the work area defined by the
instant         construction is noticeably open and spacious, even where
the actual work area size is less 20    than traditional office sizes, such
as where the work area size is equal to or less than 6         feet by 6
feet.                In the foregoing description, it will be readily
appreciated by those skilled in the         art that modifications may be
made to the invention without departing from the concepts 



disclosed herein. Such modifications are to be considered as included in
the following 25     claims, unless these claims by their language
expressly state otherwise.
-23-                 1.    An apparatus for subdividing a building space,
comprising, in combination:                  a plurality of panels
interconnected and arranged to form offices, the panels including a
first partition panel having a horizontal frame member located about waist
high between a top          and  a bottom of the first partition panel;
5           a datum shelf including a bracket for supporting the datum
shelf on the first partition          panel, the bracket engaging the
horizontal frame member and holding the datum shelf in a
cantilevered position outwardly therefrom at a predetermined waist-high
shelf height;                 a portable furniture unit having wheels
configured for multidirectional movement and          having a flat
worksurface configured to support paperwork, the worksurface being
positioned    10   at a predetermined optimal worksurface height which is
at most a few inches below the shelf          height so that papers
normally stored on the worksurface can be removed from the
worksurface and moved to the datum shelf without sacrificing accessibility,
the shelf height          and the worksurface height being related so that
the datum shelf is located vertically proximate          the worksurface so
that a worker can readily reach papers and other articles on the datum
shelf    15   with comfort and efficiency while working at the worksurface,
the bracket characteristically          having a relatively short vertical
dimension such that the worksurface can be selectively          positioned
under and along the datum shelf substantially against the partition panel
or spaced          therefrom to optimize the available space on the
worksurface and to simultaneously optimize          the relation of the
papers and other articles on the datum shelf to work being done on the   20
worksurface; and                 the plurality of panels further including
second and third partition panels connected         perpendicularly to the
first partition panel in a U-shaped arrangement, at least one of the second
and third partition panels being adjustably attached at a location between
opposite         vertical side edges of the first partition panel and being
longitudinally adjustable along the first   25   partition panel between a
plurality of intermediate positions. 



2.    The apparatus defined in claim 1 including a second datum shelf
attached to the second         partition panel at a location horizontally
aligned with the first-mentioned datum shelf.     30   3.    The apparatus
defined in claim 2 including a corner shelf located at a corner formed by
the first-mentioned and second partition panels and supported in part by
the first-mentioned         and second datum shelves.
-24-             4.    The apparatus defined in claim 3 wherein the corner
shelf is configured to       telescopingly receive at least one of the
first-mentioned and second datum shelves.         5.    The apparatus
defined in claim 1 wherein the first-mentioned, second and third  5
partition panels define an office area that is about 6 feet by 6 feet or
less.         6.    The apparatus defined in claim 1 wherein the datum
shelf is about 2  to 3 inches       higher than the worksurface.   10   7.
An apparatus for subdividing a building space, comprising, in combination:
a plurality of panels interconnected and arranged to form offices, the
panels including a       partition panel having a horizontal frame member
located about waist high between a top and a       bottom of the partition
panel;              a datum shelf including a bracket for supporting the
datum shelf on the partition panel, 15  the bracket engaging the horizontal
frame member and holding the datum shelf in a       cantilevered position
outwardly therefrom at a predetermined waist-high shelf height;
a portable furniture unit having wheels configured for multidirectional
movement and       having a flat worksurface configured to support
paperwork, the worksurface being positioned       at a predetermined
optimal worksurface height which is at most a few inches below the shelf 20
height so that papers normally stored on the worksurface can be removed
from  the       worksurface and moved to the datum shelf without
sacrificing accessibility, the shelf height       and the worksurface
height being related so that the datum shelf is located vertically
proximate   the worksurface so that a worker can readily reach papers and
other articles on the datum shelf       with comfort and efficiency while
working at the worksurface, the bracket characteristically 25   having a
relatively short vertical dimension such that the worksurface can be
selectively       positioned under and along the datum shelf substantially
against the partition panel or spaced       therefrom to optimize the
available space on the worksurface and to simultaneously optimize       the
relation of the papers and other articles on the datum shelf to work being
done on the 



worksurface; 30           a lower storage unit located under the datum
shelf, the lower storage unit having a top       defining an open space
with the datum shelf, the worksurface including a cantilevered
marginal edge configured to extend under the datum shelf into the open
space; and                                                    -25-
the furniture unit comprising a wheeled, kidney-shaped table having
laterally extending        feet that extend a horizontal distance short of
a perimeter defined by the cantilevered marginal        edge, the lower
storage unit having a floor-adjacent recess for receiving the feet of the
wheeled table.   5        8.    The apparatus defined in claim 7 wherein
the partition panel includes an internal frame        incorporating the
horizontal frame member and includes skins attached to the internal frame
and supported in part by the horizontal frame member.   10   9.    The
apparatus defined in claim 8 wherein the skins include an upper skin
located       immediately above the bracket and a lower skin located
immediately below the bracket, and       wherein the upper and lower skins
are removable without removing the bracket for permitting       lay-in
wiring above and below the datum shelf.   15   10.   The apparatus defined
in claim 1 wherein the worksurface has a non-uniform       geometric shape
with a narrow end and a wide end, the narrow and wide ends allowing a user
to optimize use of the worksurface with the datum shelf.         11.   An
apparatus for subdividing a building space, comprising, in combination: 20
a plurality of interconnected partition panels subdividing a building space
into a       plurality of work areas, at least one of the work areas having
three walls defining a U-shaped       arrangement with a floor space, the
floor space being a maximum of 6 feet on each side;              waist-high
datum shelves attached to the three walls and arranged in a continuous U-
shaped arrangement along and around the three walls; and 25           a
portable furniture unit moveable around the floor space and having wheels
configured for multidirectional movement, the portable furniture unit
including a flat       worksurface having a worksurface height chosen for
work efficiency of office work and       paperwork, and the datum shelves
having a shelf height that positions the datum shelves       proximate but
spaced above the worksurface and within a few inches thereof, so that the
30   datum shelves are accessible by a worker sitting at and working on the
worksurface, whereby       the worksurface can be manipulated to an optimal
depth and an optimal position along the       datum shelves for work
efficiency, and further whereby the position of the worksurface can be 



-26-              changed relative to the datum shelves as the work
function changes to work with particular       items stored on the datum
shelves.         12.   The apparatus defined in claim 11 wherein the datum
shelves are located about 2  to  5   3 inches above the worksurface height.
13.   The apparatus defined in claim 12 wherein the datum shelves extend
about 15 to 16        inches inwardly from the partition panels.   10   14.
The apparatus defined in claim 13 including a corner shelf adapted to
telescopingly       receive at least one of the datum shelves.         15.
An apparatus for subdividing a building space, comprising:               a
partition panel adapted to subdivide a building space; 15           a datum
shelf supported on the partition panel slightly above a worksurface height
at an       easily reachable height for a seated person for supporting
papers thereon, so that the seated       person can access the papers while
seated at a worksurface located under and partially in front       of the
datum shelf;               a lower storage unit located adjacent the
partition panel generally under the shelf and 20   adapted to rest on a
floor, the lower storage unit including a top defining an open and
unobstructed space with the datum shelf; and               a portable
furniture unit including a worksurface having a cantilevered marginal edge
section located at the worksurface height so that the marginal edge section
projects into the       space between the datum shelf and the lower storage
unit when the portable furniture unit is 25   adjusted to a location under
the datum shelf, whereby the worksurface is positionable at an
optimal position relative to the datum shelf for a particular work
operation being performed       and so that the seated person working on
the worksurface can reach papers on the datum shelf       without awkwardly
stretching for the papers.   30   16.   The apparatus defined in claim 15
wherein the lower storage unit defines a floor-       adjacent recess, and
the furniture unit includes legs having a horizontally extending portion



-27-               configured to extend into the floor-adjacent recess when
the furniture unit is moved to a fully        seated position under the
datum shelf.          17.   The apparatus defined in claim 15 wherein the
worksurface has a non-uniform  5   geometric shape with a narrow end and a
wide end, the narrow and wide ends allowing a user       to optimize use of
the worksurface with the datum shelf.         18.   The apparatus defined
in claim 15 wherein the portable furniture unit includes feet       having
the wheels operably attached thereto for multidirectional movement, and
wherein the 10  lower storage unit has a floor-adjacent recess for
receiving the feet of the portable furniture       unit.         19.   The
apparatus defined in claim 15 including a bumper supported under the datum
shelf       and attached to the partition panel, the bumper being
configured to engage the portable 15  furniture unit to prevent damage to
the portable furniture unit from contact with the bracket or       the
partition panel.         20.   The apparatus defined in claim 15 wherein
the datum shelf is located only about 2  to       3 inches higher than the
worksurface. 20       21.   The apparatus defined in claim 15 wherein the
partition panel includes a horizontal       frame member, and including a
bracket supporting the datum shelf that extends less than a       vertical
dimension of the horizontal frame member to which the bracket is attached.
25   22.   The apparatus defined in claim 15 including second and third
partition panels       connected perpendicularly to the first-mentioned
partition panel in a U-shaped arrangement, at       least one of the second
or third partition panels being adjustably attached at a location between
opposite vertical side edges of the first-mentioned partition panel and
being longitudinally       adjustable along the first-mentioned partition
panel between a plurality of intermediate 30   positions.         23.   A
method of subdividing a building space, comprising steps of:  



-28-                         providing a space-dividing construction
including a plurality of interconnected partition          panels
subdividing the building space into a plurality of work areas;
attaching datum shelves to the partition panels at a predetermined shelf
height;                  providing a portable furniture unit including a
flat worksurface and wheels configured     5 for multidirectional movement,
the furniture unit being moveable around the work areas, the
portable worksurface having a worksurface height chosen for work efficiency
and the shelf          height of the datum shelves positioning the datum
shelves proximate but spaced above the          worksurface and within a
few inches thereof, so that the datum shelves are accessible by a
worker sitting at and working on the portable worksurface; and    10
manipulating the portable furniture unit to locate the worksurface at an
optimal depth          and an optimal position along the datum shelves for
work efficiency to work with particular          items stored on the datum
shelves; the step of manipulating including rotating and translating
the furniture unit under the datum shelves on at least two sides of a
selected one of said work  areas.    15          24.   The method defined
in claim 23 wherein the worksurface has a wide end and a narrow
end that optimizes use of the worksurface with the datum shelf, and wherein
the step of          manipulating includes selectively positioning one of
the narrow end and the wide end partially          under the datum shelf.
20          25.   The method defined in claim 23 wherein the step of
providing a space-dividing          construction includes arranging some of
the interconnected partition panels in a U-shaped          arrangement for
defining a particular office area.      25   26.   The method defined in
claim 25 wherein the step of arranging includes forming the
particular office area to define an area of 6 feet by 6 feet or less.
27.   The method defined in claim 25 including a second datum shelf, the
second datum          shelf including a curvilinear perimeter defining a
pair of openings facing in different    30   directions, each opening being
configured to telescopingly engage an end of the first-          mentioned
datum shelf, and further including a step of adjusting an amount of shelf
space          defined by the first-mentioned and second datum shelves by
adjustingly positioning the second
-29-    



datum shelf relative to the first-mentioned datum shelf, so that a
combination of the first and           second datum shelves provides a
continuous shelf between corners of the U-shaped           arrangement.
5   28.   The method defined in claim 23 including providing the partition
panels with an           internal frame and covers releasably supported on
the internal frame, and including a step of           removing the covers
above and below the datum shelves without disturbing the datum shelves.
29.   An apparatus for subdividing a building space, comprising, in
combination:    10           a plurality of panels interconnected and
arranged to form offices, the panels including a          partition panel
having a horizontal frame member located about waist high between a top and
a          bottom of the partition panel;                  a datum shelf
including a bracket for supporting the datum shelf on the partition panel,
the bracket engaging the horizontal frame member and holding the datum
shelf in a    15  cantilevered position outwardly therefrom at a
predetermined waist-high shelf height, wherein          the bracket extends
only below the shelf.; and                 a portable furniture unit having
wheels configured for multidirectional movement and          having a flat
worksurface configured to support paperwork, the worksurface being
positioned          at a predetermined optimal worksurface height which is
at most a few inches below the shelf    20   height so that papers normally
stored on the worksurface can be removed from the          worksurface and
moved to the datum shelf without sacrificing accessibility, the shelf
height          and the worksurface height being related so that the datum
shelf is located vertically proximate the worksurface so that a worker can
readily reach papers and other articles on the datum shelf          with
comfort and efficiency while working at the worksurface, the bracket
characteristically   25   having a relatively short vertical dimension such
that the worksurface can be selectively          positioned under and along
the datum shelf substantially against the partition panel or spaced
therefrom to optimize the available space on the worksurface and to
simultaneously optimize          the relation of the papers and other
articles on the datum shelf to work being done on the          worksurface.
30         30.   An apparatus for subdividing a building space, comprising:
a partition having a frame;
-30-                      a first furniture component attached in
cantilever to said frame including a 



horizontally/laterally facing edge defining openings in each of two
different directions; and               a second furniture component
releasably attached in cantilever to said frame and        configured for
horizontal adjustment, the second furniture component having a matingly   5
shaped end configured to telescopingly engage either one of the openings in
the edge in a        manner permitting adjustment therewith, whereby a
total horizontal length of said first and        second furniture
components can be selectively adjusted on the partition on-site.
31.   An apparatus for subdividing a building space, comprising: 10
a spine partition;               an off-module partition adjustably
attached to the spine partition and oriented generally
perpendicularly to the spine partition;               a first shelf
adjustably attached to one of the spine and off-module partitions; and
a corner shelf adjustably supported at a corner formed by the spine and
off-module 15   partitions, the corner shelf having a curvilinear outer
perimeter edge that extends between the       spine and off-module
partitions and that defines an opening for receiving the first shelf, the
first shelf and the corner shelf having overlapping portions and the first
shelf adjustably       engaging the corner shelf to define a variable total
length along the one partition.   20.  32.   A furniture system comprising:
a plurality of first partitions connected together to form a spine wall;
a plurality of second partitions each releasably connected to the spine
wall including       two second partitions spaced apart to form an office
therebetween, the second partitions being       adjustably connected to the
first partitions so that a dimension between the second partitions 25   can
be selectively adjusted to vary the size of the office; and               a
telescopingly contractible furniture article extending between the two
second       partitions and constructed to expand and contract to fill the
dimension between the two second       partitions to prevent undesired gaps
between the second partitions and ends of the furniture       article. 30
33.   A furniture construction comprising:
-31-                       a partition having a horizontally-extending
frame member with a plurality of        horizontally spaced apertures
therein;               a channel with first hooks configured to engage
selected ones of the horizontally        spaced apertures, the channel
having material defining vertically engageable apertures; and   5
a shelf construction including second hooks configured for attachment to
the vertically 



engageable apertures, thus providing drop-in attachment of the shelf
construction to the        channel while still providing horizontal
adjustability through engagement of the channel with        the frame
member.   10   34.   An apparatus for subdividing a building space,
comprising:               a partition panel including a horizontal frame
member located between a top and a       bottom of the partition panel;
a datum shelf including a bracket for supporting the datum shelf on the
partition panel,       the bracket engaging the horizontal frame member and
holding the datum shelf in a 15  cantilevered position outwardly therefrom
at a predetermined shelf height; and               a portable furniture
unit having a worksurface positioned at a predetermined optimal
worksurface height which is at most a few inches below the shelf height,
the shelf height and       the worksurface height being related so that the
datum shelf is located vertically proximate the       worksurface so that a
worker can readily reach papers and other articles on the datum shelf 20
with comfort and efficiency while working at the worksurface, the bracket
characteristically       having a relatively short vertical dimension such
that the worksurface can be selectively       positioned under and along
the datum shelf substantially against the partition panel or spaced
therefrom to optimize the available space on the worksurface and to
simultaneously optimize       the relation of the papers and other articles
on the datum shelf to work being done on the 25   worksurface.
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