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FREE STANDING FOLDABLE STORAGE

1. Field of the Invention

The present invention relates to storage units and more particularly to a wardrobe unit
which may be folded into a compact, transportable configuration.
2. Description of Background Information

A consumer demand exists for inexpensive, easy to assemble fumniture.
Transﬁortation costs are minimized when furniture can be shipped in flat packs for home
assembly by the customer. Conventional furniture for home assembly typically requires a
lengthy and tedious assembly process. Frequently, multiple components and f#stenérs are
provided which require laborious assembly. Further, such furniture is rarely capable of
repetitive building and disassembly. Frequently, the fasteners provided are single use, while

in other cases, the materials are not suited to multiple uses. For example, screw receiving

- fixings in chipboard panels fail to sustain their optimum performance when screws are

repetitively screwed in and out thereof.

The present invention overcomes the forgoing problems l;y providing a pre-assembled
unit that folds flat for shipment and storage and is assembled quickly, essentially by unfolding
and secuﬁng.

SUMMARY OF THE INVENTION

The present invention is a foldable wardrobe unit which is convertible between a
deployed condition enabling storage of articles therein and a compact transporting condition
facilitating transport of the wardrobe unit. The foldable wardrobe includes a back wall made
up of a plmality of back panel members. Adjacent panel members are connected to one
another by an adjoining hinge that enables the panel members to be folded relative to one
another to assume the compact transporting condition and unfolded to assume the deployed

condition. Side walls are connected to opposite sides of the back wall by adjoi}ling hinges.
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The hinges enable the side walls to be folded relative to the back wall to assume the compact
transporting condition, and to be unfolded to assume the deployed condition. A top wall
includes a plurality of top panel members, each of the top panel members is connected to the
back wall by an adjoining hinge that enables the top wall to be folded relative to the back wall
to assume the compact transporting condition and to be unfolded to assume the deployed
condition. A bottom wall includes a plurality of bottom panel members, each of the bottom
panel members is connected to the back wall by an adjoining hinge that enables the bottom
wall to be folded relative to the back wall to assume the compact transporting condition and
to be unfolded to assume the deployed condition. A shelf includes a plurality of shelf panel
members connected to the back wall by adjoining hinges that enable the shelf panel members
to be folded relative to the back wall to assume the compact transporting condition and to be
unfolded to assume the deployed condition. The back wall, the side walls, the top wall, and
the bottom wall cooperate to define an article receiving space when in the deployed condition.
The top wall, the side walls and the bottom walls provide a forward edge defining an opening
to the article receiving space. A frame structure is provided which is congtructed and
arranged to be disposed at the forward edge and add structural stability to the wardrobe unit in
said deployed condition. The frame structure includes upper and lower tracks which
accommodate a plurality of sliding doors constructed and arranged to be disposed between
the upper and lower tracks. The sliding doors are selectively movable when the wardrobe
unit is in the deployed condition between a closed condition and an opened condition. When
in the closed condition, the doors close the article receiving space and when in the opened
condition, the doors permit access to the article receiving space.

It is a further object of the invention to provide a foldable wardrobe unit having a back

wall, a pair of side walls, a bottom wall and a top wall. The back wall, side walls, bottom

wall and top walls are interconnected by a plurality of hinges in a manner that enables the
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wglls to be folded into a substantially flat, overlapping condition that facilitates transport.
The walls also may be unfolded into a deployed condition, defining an article receiving space
which may be used for storage of articles. Additionally, a frame structure is provided to add
structural stability to the wardrobe. The frame structure has an uppér track and a lower track.
A plurality of sliding doors are disposed between the upper and lower tracks and are
selectively movable when the walls are in the unfolded deployed condition. The doors may
be moved betwegn a closed condition, closing the article receiving space and an open

position, permitting access to the article receiving space.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1a-i is a series of isometric views illustrating deployment of a foldable wardrobe
according to the present invention;

FIG. 2 is an isometric view illustrating detail of the assembly of the alumim;lm frame
of a foldable wardrobe according to the present invention;

FIG.31sa fop view of a portion of FIG. 2;

FIG. 4 is a enlarged detail of FIG. 3, taken at C;

FIG. 5 is a top view of a hinée used in the foldable wardrobe according to the present
invention;

FIG. 6 is a top view of another hinge used in the foldable wardrobe according to the
present invention;

FIG.7isa top view of another hinge used in the foldable wardrobe according to the
present invention;

FIG. 8 is a top view of yet another hinge used in the foldable wardrobe according to

the present invention;
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FIG. 9 is an isometric view of an extruded back wall of the foldable wardrobe
according to one embodiment of the present invention;

FIG. 10 is‘ an isometric view of a two part, injection molded, back wall of a foldable
wardrobe according to another embodiment of the present invention;

FIG. 11 is a partial isometric view illustrating connecting hinge portions between
panel members of a two part, injection molded, back wall of the foldable wardrobe according
to the present invention;

FIG. 12 is a cross sectional view taken through the line 12-12 in FIG. 11;

FIG. 13 is an isometric view of inje;ction molded back panels, top panels, bottom
panels and shelves hingedly connected to one another of the foldable wardrobe according to
the present invention;

FIG. 14 is a top view of an extruded, three part back panel of the foldable wardrobe
according to the present invention; |

FIG. 15 is an isometric view showing detail of a top panel of the foldable wardrobe
according to the present invention,

FIG. 16 is an enlarged, cross-sectional view of FIG. 14 taken at A;

FIG. 17 is an enlarged view of FIG. 14 taken at B;

FIG. 18 is an enlarged view of FIG. 13 taken at D;

FIG. 19a-g is a series of isometric views illustrating deployment of the foldable
wardrobe according another embodiment of the present invention.

FIG. 20 is an isometric view of a three back panel wardrobe according to the present
invention. |

FIG. 21 is an isometric view of a partially folded three back panel wardrobe according

to the present invention.
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FIG. 22 is an isometric view of a four back panel wardrobe according to the present
invention. |

FIG. 23 is an isometric view of a partially folded four back panel wardrobe according
to the present invention.

FIG. 24 is an isometric view of a folded wardrobe according to another embodiment
of the present invention.

FIG. 25 is an isometric view showing a step in unfolding a wardrobe according to the
present invention.

FIG. 26 is an isometric view showing another step in unfolding a wardrobe according
to the present invention.

FIG. 27 is an isometric view showing a further step in unfolding a wardrobe according
to the present invention.

FIG. 28 is an isometric view showing assembly of the frame of a wardrobe according
to the present invention.

FIG. 29 is an isometric view showing assembly of the shelf and hanger bar of a
wardrobe according to the present invention.

FIG. 30 is an isometric view showing a wardrbbe according to the present invention.

FIG. 31 is an isometric view showing assembly of sliding doors in a wardrobe
according to the present invention.

FIG. 32 is an isometric view of a fully assembled wardrobe according to the present
invention.

FIG. 33 is an isometric view of a fully assembled wardrobe according to the present
invention.

FIG. 34a is a cross-section of a hinge for use in a wardrobe according to the present

invention.
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FIG. 34b is a cross-section of a hinge for use in a wardrobe according to the present
invention.

FIG. 34cis a crosg-section of a joining member for use in a wardrobe according to the
present invention.

FIG. 34d is a cross-section of a hinge for use in a wardrobe according to the present
invention.

FIG. 34e is a cross-section of a joining member for use in a wardrobe according to the
present invention.

FIG. 35 is a plan view of a right side wall end cap for use in a wardrobe.according to
the present invention.

FIG. 36 is a reversed plan view of a right side wall end cap for use in a wardrobe
according to the present invention.

FIG. 36a is a cross-section of the end cap taken along the line X-X in FIG. 36.

FIG.37ais a detaii of the end cap taken at A in FIG. 36.

FIG. 37b is an isometric detail of the end cap taken at A in FIG. 36.

FIG. 38 is an isometric detail of the end cap taken.

FIG‘. 39a shows a half plan view of a shelf and hanger bar supporting bracket for uée
in a wardrobe according to the present invention.

. FIG. 39b shows a reversed half plan view of a shelf and hanger bar supporting bracket

for use in a wardrobe according to the present invention.

FIG. 39c shows a cross-section of a bracket taken along the line Y-Y in FIG. 3%b.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Referring now more particularly to the drawings, FIGS. 1a-1i show a foldable

wardrobe according to the present invention, generally indicated at 10. FIG. 1a shows the
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wardrobe 10 in a completely folded, compact transporting condition. In one preferred folding
arrangement, the side walls 12 form outer surfaces of the folded structure.

In FIG. lb,. the ward;obe 10 has been partially unfolded. In the condit'ion illustratéd, .
side walls 12 are parallel to each other and a back wall 14 is partially unfolded. As shown,
the back wall ]4 is made up of two flat, rectangular, back panel members 16 having a greater
height than width. The back panel members 16 have adjoining sides that are hingedly
connected to the other by an intermediate adjoining hinge 18. The opposite sides of the back
panel members are each connected to associated side walls 12 by adjoining hinges 13. Shelf
panel members 20 are each hingedly connected to an associated one of the back panel
members 16 by a-hinge construction, generally indicated at 15. In FIGS. 1b and Ic, the shelf
panels 20 are disposed in a vertical position. Similarly, the top wall 22 is made up of two top
panel members 24, which are hingedly connected to the top of the back panel members 16,
and the bottom wall 26 is made up of two bottom panel members 28 which are hingedly
connected to the bottom of the back panel members 16.

In FIG. Ic, the back panel members 16 are completely unfolded, forming a
substantially planar back wall 14. Shelf, top and bottom panel members 20, 24, 28 have not
yet been unfolded. As can be seen in FIGS. 1d and le, the shelf, top and bottom panel
members 20, 24, 28 are simply unfolded into horizontal, operational positions. The two top
panel members 24 together form a top wall 22 and touch, but are not joined along a shared
edge. Similarly, the bottom panel members 28 together form a bottom wall 26 and the shelf
panel members 20 together form a shelf 30. Preferably none of these pairs of members is
joineq along a shared edge, but rather simply touch and are disposed in a coplanar fashion.
When the top wall 22, bottom wall 26 and side walls 12 are in their deployed positions, they
define an article receiving space 32 and provide a forward edge defining an opening 33 to the

article receiving space 32.
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To provide structural stability to the wardrobe, a frame 34 is provided along the
forward edges of the top wall 22, side walls 12, and bottom wall 26, as shown in FIGS. le-11.
The frame 34 is preferably made of extruded aluminum. Upright side members 36 of the

frame 34 are preferably already in place on the forward edges of side wall 12, but optionally

may be added during assembly along with the upper and lower frame members 38, 40. The

side members 36 have channels 37 receiving front edges of the side walls 12, as best seen in
FIGS. 2-4. Upper and lower members 38, 40 of the frame include an upper track 42 and a
lower track 44, respectively, as shown in FIG. 2. As shown in FIG. 1i, a pair of sliding doors
46 are preferably provided and disposed between the tracks 42, 44. The sliding doors 46 are
selectively movable between an opened and a closed condition. In the opened condition,
access is permitted to the article receiving space 32 as shown in FIG. 1i. The sliding doors
are preferably mounted on the tracks in accordance with the teachings of commonly assigned
U.S. Patent Application 60/163,572, filed November 5, 1999, herein incorporated by
reference in full.

| Preferably, along with the frame 34, an extruded aluminum hanger bar 48 is disposed
horizontally, below the shelf 30. The hanger bar 48 may be connected between the side walls
12 or alternatively connected to the forward portions of shelf 30. This hanger bar 48
beneficially provides additional structural strength, while at the same time providing
convenient storage for hanger supported articles.

While the present invention may encompass a variety of embodiments, some aspects
are preferably the same. For example, side walls 12 are preferably unitary, 7.5-8.5mm thick
chipboard panels in each embodiment, while the back wall 14 is preferably hinged along a
vertically extending hinge in each embodiment.

The frame 34 is also preferably made from extruded aluminum, steel or PVC. As best

seen in FIG. 2-4, upright side frame members 36 receive the side walls 12 in a compression
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interference fit. The upper and lower frame members 38, 40 each have a channel 50 along a
rearward edge to accept forward edges of the top wall 22 and bottom wall 26, respectively, in
compression interference fit. Upper and lower frame members 38, 40 are connected to the
side frame members 36 by screws 52. In the case that the frame side members are shipped
attached to the side walls of the wardrobe, the upper and lower frame members 38, 40 may be
clip fit to the side members 36, as shown in the figure, and best seen in FIGS. 3 and 4. Clip
fittings 54 are screwed into the upper and lower frame members 38, 40 and slid into slotted
openings 56 in the side frame members 36. Alternately, the side frame members 36 may be
directly screwed into the upper and lower frame members 38, 40, then the entire assembled
frame 34 may be engaged to the forward edges defining the opening 33 of the article
receiving space 32.

In a first preferred embodiment, the side walls 36, the top' wall 22, bottom wall 26 and
shelf 30 are made from 7.5-8.5mm thick chipboard. The back wall 14 is made from 3.1-
3.3mm thick hardboard. Connected panels are connected with extruded PVC hinges which
are preferably living hinges, as shown in FIGS. 5-8. The hinges are preferably cemented to
the panels with a hot melt adhesive 62, preferably butyl based, which is applied while the
hinges are being extruded.

FIGS. 5-8 show four types of hinges which are employed in the first embodiment. In
FIG. 5, a first hinge 13 is shown. A pair of these hinges are used to attach the back wall 14 to
side walls 12 on opposite sides of the back wall 14 (see FIG. 16). The hinge 13 has two
channels 64, 66. A first, relatively wide channel 64 acc;pts a side wall 12 therein. A second
channel 66 is relatively narrow and accepts the back wall 14 therein. A flexible living hinge -
portion 68 integrally connects the two channels. Hot melt adhesive 62, such as a butyl based
adhesive is provided within each channel 64, 66. The other hinges differ primarily in the

channels which are of widths and configurations, varying depending on which type of panel



10

15

20

25

WO 01/37705 PCT/US00/31715

the hinge is in%ended to engage. Preferably, each hinge includes a hot melt adhesive and is in
the form of an integrally extruded PVC living hinge.

In FIG. 6, the hinge 18.is shown which hinges the panel members 18 forming the back
wall 14 to one another. Each channel 74 of the second type of hinge is the same width to
accept back panel members 16, as can be appreciated from FIGS. 1b and 1c. FIG. 7 shows a
third hinge 76, a pair of which joins the bottom of the back wall 14 to the rear of the bottom
wall 26. A first channel 78 of each hinge 76 engages the rear of an associated bottom panel
member 28 while a second channel 80 engages the bottom of an associated back panel
member 16 of the back wall 14. FIG. 8 shows a fourth hinge 82, a pair of which is used to
joins the shelf 30 to the back wall 14. Particularly, each hinge 82 connects the rear of a shelf
panel 20 with an associéted back panel member 16. The fourth hinge 82 makes use of three
channels 84, 86. For each hinge 82, two of the channels 84 engage upper and lower portions
87, 89 of an associated one of the back panel members 16 and are preferably not hinged
(substantially rigid) with respect to one another. The third channel 86 engages the associated
shelf panel member 20 and contains a flexible living hinge portion 68. Thus, it can be
appreciated that each of the back panel members 16 are split horizontally into a portion 87
dispo;ed above the shelf 30 and a portion 89 disposeci below the shelf 30, each portion
engaging a channel 84 to provide a substantially planar back wall 14. The fifth hinge is best
understood as a 180° rotation of the hinge shown in FIG. 7. A pair of these hinges is used to
connect the back wall 14 to the top wall 22. A first channel 78 of each hinge 76 engages the
rear of a top panel member 24 while a second channel 80 engages the top of an associated
back panel member 16 of the back wall 14.

A second embodiment of the foldable wardrobe makes use of extruded plastic for the
top wall 22, back wall 14, bottom wall 26 and shelf 30. In this embodiment, the back wall 14

is a one piece extrusion, preferably made from PVC or polypropylene, and has an adjoining

10
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living hinge 18 integrally formed therein along its vertical midline dividing it into two back
panel members 16, as shown in FIG. 9. The living hinge 18 1s a thinned linear portion of the
plastic material (PVC) formed during the extrusion process. Additionally, opposite sides of
the back wall 14 have integfally formed channels 88, also formed during the extrusion
process. Channels 88 are constructed to engage the side walls 12. The channels 88 are
integrally formed with and joined to the back wall 14 by thinned linear portions forming
living hinges 68. The channels 88, back wall 14 and living hinges 68 are all being iritegrally
formed by the extrusion process.

In the second embodiment, all other components are preferably esseﬁtiélly the same as
in the first embodiment.

A third embodiment makes use of injection molded parts, preferably PVC, though
other suitable plastic materials may be used, for the shelf 30, top wall 22, back wall 14 and
bottom wall 26. In this embodiment, the back wall 26 does not make use of a living hinge to
connect the two back panel members 94 and 94'. Ir_xstead, as shown in FIGs 10, 11, and 12, a
series of integrally molded C-shaped channels 90 and pins 92 make up the hinge 93
connecting the back panel members to one another. FIG. 10 best shows the overall
arrangement, while FIGS. 11 and 12 best show the detail -of the construction of the hinges. A
first back panel member §4 has alternating channels 90 and pins 92. A second back panel
member 94' has the opposite alternating channel and pin arrangement. The panel members 94
and 94' are formed identically with one another, which allows the two back panel members 94
and 94' to be produced from a single moid. One of the panels is rotated so that it is inverted
with respect to the other panel so that the channels 90 and pins 92 may properly engage each
other. Though FIG. 10 shows only a portion of the back panels 94 and 94' connected by a
hinge 93, preferably the entire length of the connection is hinged. FIG. 10 additionally shows

cuts or slots 95 into which components such as the top panel members, shelf members and

11
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bottom panel members can be inserted. Cuts or slots 95 may further be T-shaped slots 102 as
described below. Further, channels 88 for engaging side walls 12 and living hinges 68 are
integrally molded with back.panels 94 and 94' to complete the back wall 14. As can be seen
in FIGS. 11 and 12, strengthening ribs are preferably molded into the back panel members 94,
94"

FIG. 13 is an isometric view of the injection molded back wall panels 94, 94', together
with two identical injection molded top panel members 24, each foldably hinged with the
upper end of an associated one of the back panels 94, 94'. Also shown are two identical
injection molded shelf panel members 20, each foldably hinged with respect to an associated
one of ihe back panels 94, 94'. Also shown are two identical injéction molded bottom panel
members 28, each foldably hinged with respect to an associated one of the back panels 94,
94'.

As can be appreciated from FIG. 13, the folding wardrobe's compact transporting
condition is achieved by folding back faces qf the back panel members 94, 94' toward each
other. Top panel members 24 and shelf panei members 20 fold down against front faces of
the back panel members 94, 94' and bottom panel members 28 fold up against the front faces
of the back panel members 94, 94'. The side pa.nels (not shown) would then be folded over in
covering relation on the top panels 24, shelf panels 20, and bottom panels 28. In the third
embodiment illustrated in FIGs 10-13, living hinges can be optionally integrally molded to
the top and bottom of the back panel portions 94, 94' to connect the top panels 24 and bottom
panels 28. Alternately, living hinges such as those illustrated in FIGS. 5 and 7 can be used.
In the broadest aspects of the invention, any conventional hinge (e.g., metal with fasteners)
may be used.

Though the back wall 14 has been generally discussed as having a single hinge

disposed along its vertical midline, it may alternately have three back panel members, as

12
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shqwn in FIG. 14. A three part back wall 14 is preferably made upA of two'panel members 94,
94' as discussed above. Between the two panel members 94, 94' is interposed a third panel
member 97 which is of a different construction. The third panel member 97 has hinge |
engaging pins 92 and C-shaped channels 90 (not visible in FIG. 14)4 to engage the similar
structures of 94 and 94' on each side. Alternately, a four panel back wall construction, not
shown, using two identical panel members 94, 94' spaced apart and joined by two identical
panel members 97 may be simply constructed. A first panel member 94 is connected to a
second panel member 97 along one edge. The opposite edge of the second panel member 97
is connected to an edge of a third panel member 97. Finally, the opposite edge of the third
panel member 97 is connected to an edge of a fourth panel member 94'. The three panel or
four panel back wall 14, also has chanpels 88 and thinned linear portions for;ning living
hinges 68, preferably integrally formed with the‘back panels 94, 94' during the injection
molding process.

As shown in FIG. 15, an injection molded top panel member 24 may have additional
detail such as an opening 98 through which a light, for example, may be placed. Stiffening
ribs 99 may also be provided. As bestseen in FIG. 17, the injection molded top panel
member has a thinned linear portion forming a living hinge 68 and a channel 88 along the
edge which engages the back wall 14. The living hinge 68 allows the top panel member 24 to
fold down into the compact transporting condition.

A second, preferred, method of attaching an injection molded top panel member 24,
best seen in FIG. 18, is to provide a T-shaped protrusion 100 along the back edge of the top
panel member 24 which has a thinned linear portion forming a living hinge 68 at the base of
the T. The back panel members 16, or preferably the injection molded back panel members
94, 94' are provided with a T-shaped slot 102. The T-shaped protrusion 100 of the top panel

members 24 engages the T-shaped slot 102. The living hinge 68 at the base of the T-shaped

13
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proirusion 100 allows the top panel member 24 to fold downwards into the transporting
condition in overlying relation to the back panel. Though the illustrated application of the T-
shaped protrusion 100 is to gttach a top panel member 24 to the top of the back panel member
94 or 94', the same construction preferably serves to attach the bottom panel members 28 and
shelf members 20 to the back panel members 94 or 94' to permit the bottom panel members
28 to fold upwards in overlying relation te the back panel.

A preferred folding arrangement for the wardrobe allows all of the panels to fold into
an area within the periphery of the side walls, as seen in FIGS. 1a and 19a. This generally
means that the top panel member 24 is slightly narrower than the back panel member to |
which it is attached. Thus, when the wardrobe is assembled, a gap will exist between a side
edge of the top panel member 24 and the nearest side wall 12. Because it is preferable to
eliminate such gaps, a flange 104 is pi'ovided along the‘side edge of the top paneymember 24,
as best seen in FIG. 16. The flange 104 is an integrally molded part of the top panel member
24 and is thin enough to be somewhat flexible. The flange 104 is biased outward so that it
curves away from the top panel member 24, sealing any gap between the top panel member
24 and Fhe side wall 12. When the top panel member 24 is folded downwardly into its
compact transporting condition, the flange 104 is flexible enough to allow it to be pushed
inwardly, so that the wardrobe may fold completely. Though not separately illustrated,
bottom panel members 28 may likewise benefit from the use of a flange 104 along their side
edges.

FIGS. 19a-g show a two part, three panel wardrobe 200 according to another
embodiment of the present invention.” A first part 202 is made up of two back panel members
16, a side wall 12, two top panel members 24 and a bottom panel member 28, along with a
divider wall member 204. Each back panel member 16 has édjoim’ng sides that are hingedly

connected to the other by an intermediate adjoining hinge. Each top panel member 24 is

14



10

20

25

WO 01/37705 PCT/US00/31715
hingedly connected along a back edge thereof to the top of an associated back panel member
16. Each bottom panel member 28 is hingedly connected along a back edge thereof to the
boﬁom of an associated back panel member 16. The side wall 12 is hingedly connected along
a back edge thereof to the side of an associated back panel member 16. The divider wall 204
is hingedly connected along a back edge thereof to the side of the back panel member 16
which is not connected to the side wall 12.

A second part 206 is made up of a back panel member 16, a side wall 12, a top panel
member 24 and a bottom panel member 28. The side wall 12 is hingedly connected along a
back edge thereof to a side of thg back panel member 16. The top panel member 24 is
hingedly connected along a back edge thereof to the top edge of the back panel member 16,
while the bottom panel member 28 is hingedly connected along a back edge therebf to the
bottom edge of the back panel member 16. The hinges in this embodiment are preferably
living hinges such as those illustrated in FIGS. 5-8 and discussed above.

As seen in FIG. 19a, each part 202, 206 may be separately folded flat. As seen in
FIGS. 19b-19d, the back panel members 16 of each part 202, 206 are extended towards each
other to form a back wall 14, while bottom panel members 28 are unfolded down to form a
bottom wall 26. Top panel members 24 are unfolded hp and over the back panel members
16. The divider wall member 204 is disposed parallel to the side walls 12 and perpendicular
to the back wall 14 such that it divides the article receiving space 32. The side panels have
upright side frame members 36 mounted along a front edge. Upper and lower frame members
38, 40 are attached to the upright side frame members and to the top and bottom panel
members,_as shown in FIG. 19e. A hanger bar 48 is mounted within the article receiving
space along with a shelf 208.

FIGS. 20-21 show a fourth embodiment of a foldable wardrobe unit according to the

present invention. As. can be seen in FIG. 20, this embodiment has a back wall 14 which is
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three panel members 16 wide. The top panel members 24 and bottom panel members 28 are
longer (wider) than the width of back panels 16, so that the two bottom panel members 28
and the two iop panels 24 are as wide as the width of three back panels 16. As shown in FIG.
21, two of the back panel members 16 are hingedly connected directly to the side walls 12.
One of the back panel members 16 which is connected to a side wall 12 is hingedly connected
to one side of the third back panel member, forming a connected pair. The third (central)
back panel merﬁber is then connected to the other back panel member connected to the other
side wall 12. As can be seen in FIG. 21, the back panel members 16 fold outward toward the
side walls 12, and the connected pair folds in half such that a first member of the pair is
directly adjacent to the side wall 12, while the second member of the pair is directly adjacent
to first member. That is, the panels fold accordion style, such that the first back ﬁanel
member 16 lies flat against the side wall 12 and the second back panel member 16 lies flat
against the first, forming a three layer sandwich.

FIGS. 22-23 show a fifth embodiment of a foldable wardrobe unit according to the
present invention. In this embodiment, the top and bottom panel members 24, 28 are yet
longer than those of the fourth embodiment, and each is equal in width to the width of two
back panel rﬁembers 16. Just as with the three panel unit, two back panel memb_efs 16 are
hingedly attached to the side walls 12. Each of the outer back panel members 16 has a central
back panel memberv16 hingedly attached thereto. In folding the unit, each side folds just as
the two panel member side of the three panel unit folded. That is, each side folds accordion-
style, with the central panel members folding onto the outer panel members and the outer
panel members folding to lie flush against the side walls 12, forming a three layer assembly.

FIGS. 24-33 show a sixth embodiment of a foldable wardrobe according to the presént
invention. In this series of FIGS., an alternate connection and folding arrangement is shown.

In its collapsed form, the wardrobe container 240 consists of five separate parts, as shown in
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FIG. 24. The side walls 12, upright side members 36 of the frame, and top, b;)ttom and back
panel members (not visible in FIG. 24) are all interco@ected and folded up to form a single
flat main unit, generally indicated at 242. The top and bottom frame members 38, 40, hanger
bar 48 and shelf 30 are provided as separate pieces.

To assemble the wardrobe container according to the sixth embodiment, referring now
to FIG. 25, the two side walls 12 of the main unit 242 are separated from each other, pulling
the top panel members 24 and bottom panel members 28 into position. As may be seen, the
bottom panel members 28 are each hingedly connected to one of the side walls 12 and are
additionally connected to each other by a hinge 280. Similarly, the top panel members 24 are
each hingedly connnected to one of the side walls 12 and are additionally hingedly connected
to each other by a hinge 280. FIG. 26 shows a further extension of the top and bottom pangl
members 24, 28 as the side walls 12 move further apart.

In FIG. 27, the two back panel members 16 are folded away from the side walls and
towards one another. The top and bottom paﬁels 24, 28 are fully extended and the top panels
together form a top wall 22, while the bo'tton; panels together form a bottom wall 26.
Mounted on each of the side walls 12 is a bracket 244 which supports the shelf member 30
and thé hanger bar 48. Details of the bracket are discussed below.

FIG. 28 shows the mounting of the upper and lower frame members 38, 40 to the top
and side walls 22, 12 and the bottom and side walls 26, 12 respectively. The frame in this
embodiment is mounted as discussed with respect to FIGS. 2-4, above. In FIG. 29, the frame
and all of the walls are in place and the shelf 30 and hanger bar 48 are installed, supported by
the brackets 244, completing the article receiving space 32 as shown in FIG. 30. The hangar
bar 48 preferably has ends which ehgage tabs 324 which are best seen in FIG. 39b. Shelf 30
is supported by the horizont_al supporting portion of the brackets 244 in any appropriate

manner.
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To finish the wardrobe, a pair of sliding doors 46 are mounted into the tracks in the
upper and lower frame members 38, 40, as discussed above with respect to FIG. 1 in general,
and FIG. 1i in particular. FIG. 31 shows the mounting of one sliding door 46, and FIG. 32
shows both sliding doors 46 in place within their respective tracks iﬁ an open condjtion.
Finally, FIG. 33 shows the doors in the closed condition.

For connecting the panel members of a wardrobe according to the sixth embodiment,
a variety of hinges and connectors are preferably used and are shown in FIG. 34a-e. As with
the hinges shown in FIGS. 5-8, these hinges may employ a hot melt adhesive to bond the
panels within the channels, however, the hot rﬁelt adhesive is not shown in FIGS. 34a-e. The
hinges are preferably made from a. rigid PVC and the living hinge portions are preferably
made from a flexible PVC or HYTREL®), a flexible polyester available from DuPont. The
two-plastic hinges are preferably produced by a co-extrusion process.

In FIG. 34a, a hinge 250 for connecting a side wall to a back panel member is shown
in cross-section. The hinge has a first channel 252 adapted to accept a back edge of a side
wall 12. This channel is preferably colored along a portion 254 of the outer edge so as to
blend in with the side wall 12. A second channel 256 is adapted to accept a side edge of a
back wall. A living hinge 258 is provided, conﬁecting the two channels 252, 256.

FIG. 34b shows a hinge 260 adapted to connect two hinged back panel members such
as each pair of a four panel back wall 14 as shown in FIG. 23 or the pair of a three panel back
as shown in FIG. 21. The two channels 262 are of the same Width, to accept adjoining side
edges of the two back panel members 16. For joining side edges of the two back panel
members 16 of a two panel back wall, the two pairs of back panel members 16 in a four panel
back wall, or for joining the pair of panels to the single back panel member 16 in a three
panel back wall, FIG. 34c shows a back to back joiner 270. As with the hiﬁge of FIG. 34b ,

the back to back joiner has two channels 272 of equal width. However, the back to back
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joiﬁer does ﬁot have a living hinge at the midpoint. In order to allow the back panel members
16 to be joined by the back to back joiner 270, it has one channel which is curved so that the |
panel members’ sjde edges may be inserted into the channels 272.

As shown in FIG. 34d, a top to top hinge 280 has wider channels 282 than the back to
back hinge so that it can accept side edges of the wider top panels. Additionally, protrusions
284 are provided to align the bottom edge of a partition 204, as shown in FIGS. 19d-f. The
bottom pan.el members 28 are connected by a bottom to bottom hinge which is essentially the
same as the top to top hinge 280, including protrusions to align the top edge of the partition
204. |

FIG. 34e shows a back to base joiner 290. This joiner 290 has a first channel 292
which is wide to accept a rear edge of the bottom wall 26 and a second channel 294 which is
more narrow to accept the bottom edge of the back wall 14. This joiner 290 runs the length
of the joint between the back and bottom walls 14, 26 and holds them in place relative to each

other. As can be seen in the FIG., the back channel is not a complete channel as in the hinges

250, 260, 280 or the back to back joiner 270. Instead, a shoulder 296 servés to retain the back

wall 14, while still allowing easy assembly. If the back channel 294 were a full channel, it
could be difficult to insert the back wall 14 into the channel 294 without bending of either the
back wall 14 or the joiner 290.

Though the hinges shown in FIGS. 34a-¢ are described as being used in the wardrobe
according to the sixth embodiment, they may be used in any embodiment of the present
invention, where appropriate.

The right side panel end cap 300 (See FIG. 33) is shown in FIGS. 35-38. The left side
panel end cap differs from the right in that it is essentially a mirror image, the parts and
functions, however are the same. In FIG. 35, the end cap 300 is viewed from the top. In FIG.

36, the end cap 300 is viewed from underneath, that is, the channels 302, 304 are open
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upward, perpendicular to the page. The end cap 300 is preferably a strong, relatively stiff
plastic material such as polypropylene, but may be made from any appropriate material. One
channel 302 extends most 6f the length of the end cap 300 and is adapted to accept the side
wall 12. The other channel 304 is somewhat shorter and accepts one edge of a top panel
member 24. Provided at the edge of the top panel channel 304 is a living hinge 306 which
allows the top panel member to fold against the side wall. This can be best seen in FIG. 36a,
a cross section taken on the line X-X in FIG. 36. The arrow in FIG. 36a indicates the
direction of rotation of the channel 304 as the top panel member 24 is being unfolded into its
position, perpendicular to the side wall 12. At the back of the end cap 300, a curved tab 308
is provided, as best seen in FIGS. 37a and 37b. The curved tab 308 acts as a leaf spring and
provides an inward force and engages the top edge of the side wall 12, helping the end cap to
remain situated atop the side wall 12.

As may be seen in FIGS. 35, 36 and 38, at the front of the end cap 300, a frame
engaging structure 310 is provided and has an opening 312 to accept the top of the upright
side frame member. Further, two recesses 314, which form ends of the two sliding door
tracks, are provided aloﬁg the inner side wall of the frame engaging structure 310.

The bracket 244 is préferably a molded polyprépylene piece and is shown in half plan
view in FIGS. 39a-b. FIG. 39c is a cross section along the line Y-Y in FIG. 39b. A pair of
openings 320 accept a fastener to attach the bracket 244 to a side wall 12. A recess 322 has a
pair of tabs 324 which connect to the end of the hanger bar 48 and provide an outward spring
force to retain the hanger bar 48.

It will be appreciated that the above descriptions are intended only to serve as
examples, and that rha.ny other embodiments are possible within the spirit and the scope of

the present invention.
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WHAT IS CLAIMED IS:

1. A foldable wardrobe unit being convertible between a deployed condition
enabling storage of articles therein and a compact transporting condition facilitating transport
of said wardfobe unit, comprising;:

a back wall comprising a plurality of back panel members, adjacent ones of said panel
members being connected to one another by an adjoining hinge that enables said panel
members to be folded relative to one another to assume said compact transporting condition
and unfolded to assume said deployed condition;

side walls connected to opposite sides of said back wall by adjoining hinges that
enable said side walls to be foldéd relative to said back wall to assume said compact
transporting condition, and to be unfolded to assume said deployed condition;

a top wall comprising a plurality of top panel members, each of said top panel
members connected to said back wall by an adjoining hinge that enables said top wall to be
folded relative to said back wall to assume said compact transporting condition and to be
unfolded to assume said deployed condition;

| a bottom wall comprising a plurality of bottom panel members, each of said bottom
panel membérs connected to said back wall by an adjoining hinge that enables said bottom
wall to be folded relative to said back wall to assume said compact transporting condition and
to be unfolded to assume said deployed condition;

a shelf comprising a plurality of shelf panel members connected to said back wall by
adjoining hinges that enable said shelf panel members to be folded relétive to said back wall
to assume said compact\ transporting condition and to be unfolded to assume said deployed
condition;

said back wall, said side walls, said top wall, and said bottom wall cooperating to

define an article receiving space when in said deployed condition;
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said top wall, said side walls and said bottom walls providing a forward edge defining
an opening to said micle receiving space;

a frame structure constructed and arranged to be disposed at the forward edge and
adding structural stability to said wardrobe unit in said deployed condition, said frame
structure including upper and lower tracks; and

a plurality of sliding doors constructed and arranged to be disposed between said

| upper and lower tracks and being selectively movable when said wardrobe unit is in said

deployed condition between a closed condition wherein said doors close said article receiving
space and an opened condition wherein said doors permit access to said article receiving

space.

2. A foldable wardrobe unit according to claim 1, wherein said side walls are

made from a chipboard material.

3. A foldable wardrobe unit according to claim 2, wherein said back panel

members- are made form a hardboard material.

4. A foldable wardrobe unit according to claim 3, wherein said top wall, said

bottom wall, and said shelf are formed from a chipboard material.

5. A foldable wardrobe unit according to claim 4, wherein each of said hinges

comprises an extruded plastic material formed into a living hinge.

6. A foldable wardrobe unit according to claim 5, wherein said living hinges are

connected to associated walls by an adhesive material.
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7. A foldable wardrobe unit according to claim 6, wherein said extruded living
hinges each comprise a pair of channels constructed and arranged to receive end portions of

adjacent walls.

8. A foldable wardrobe unit according to claim 5, wherein said plastic material
comprises PVC.
9. A foldable wardrobe unit according to claim 7, wherein said adhesive is

applied within said channels as said plastic material is extruded to form said living hinges.

10. A foldable wardrobe unit according to claim 4, wherein said hardboard back
wall is about between 3.1-3.3 mm thick, and wherein said chipboard side, top and bottom

walls are about between 7.5 -8.5 mm thick.

11. A foldable wardrobe unit according to claim 1, wherein said frame structure is

formed from extruded aluminum.

12. A foldable wardrobe unit according to claim 11, wherein said frame structure

includes side frame members having channels that receive front edges of said side walls.
13. A foldable wardrobe unit according to claim 12, wherein said side frame

members are connected to said side walls by an interference fit connection of said front edges

within said channels.
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14. A wardrobe unit according to claim 13, wherein said upper track is secured to
said top panel and has opposite end portions thereof connected to upper ends of said side

frame members.

15. A wardrobe unit according to claim 14, wherein said upper track has a channel

formed therein that receives a forward edge of said top panel in an interference fit relation.

16. A wardrobe unit according to claim 14, wherein said lower track is secured to
said bottom panel and has opposite end portions thereof connected to lower ends of said side

frame members.

17. A wardrobe unit according to claim 16, wherein said lower track has a channel

formed therein that receives a forward edge of said top panel in an interference fit relation.

18. A wardrobe unite according to claim 2, wherein said back wall is formed as a
one piece extrusion including said back panel members and said adjoining hinge connecting
said back panel members to one another, said adjoining hinge connecting said back panel

members being in the form of a living hinge.

19. A wardrobe unit according to claim 18, wherein said adjoining hinges
connecting said opposite sides of said back wall to said side walls comprises side living

hinges extruded integrally with said back wall.

20. A wardrobe unit according to claim 19, wherein each of said side living hinges

comprises a channel constructed and arranged to receive near edge portions of said side walls,
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further comprising an adhesive adhering said rear edge portions of said side walls within said

channels.

21. A wardrobe unit according to claim 19, wherein said top wall, said bottom

wall, and said shelf are made from an extruded plastic material.

22. A wardrobe unit according to claim 21, wherein said top wall panel members
and said adjoining hinge therebetween are extruded as an integral structure, said adjoining

hinge therebetween being a living hinge.

23. A wardrobe unit according to claim 22, wherein each of said plurality of back
panel members, said plurality of top panel members, said plurality of bottom panel members,

and said shelf panel members are injection molded.

24. A wardrobe unit according to claim 23, comprising hinge connecting portions
integrally molded whit rearward portions of said top panel members, said shelf panel
members, and said bottom panel members to enable connections thereof in pivotal relation on

said back wall.

25. A wardrobe unit according to claim 23, wherein one of said back panel
members comprises pin members and another of said back panel comprises a C-shaped
channel clips constructécl and arranged to receive said pin members in a snap-fit relation, said
pin members and said channel clips constituting said adjoining hinge connecting said back

panel members to one another.
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26. A wardrobe unit according to claim 24, wherein said back wall comprises a
plurality of openings constructed an arranged to receive said hinge connecting portions of said

- tip panel members, said shelf panel members, and said bottom panel members.

27. A foldable wardrobe unit, comprising:

a b:ack wall;

a pair of side walls;

a bottom wall;

a top wall;

a plurality of hinges interconnecting said back wall, said side walls, said bottom wall
and said top wall in a manner that enables said walls to be folded into a substantially flat,
overlapping condition that facilitates transport thereof, and that enables said walls to be
unfolded into a deployed condition defining a container having an article receiving space
enabling storage of articles therein, said container having a peripheral edge portion defining
an opening into said space;

a frame structure mounted on said edge portion including an upper track and a lower
track; and

a plurality of sliding doors constructed and arranged to be disposed between said
upper and lower tracks and being selectively movable when said walls are in said unf§lded
deployed condition between a closed condition wherein said doors close said article receiving
space and an opened condition wherein said doors permit access to said article receiving

space.

28. A foldable wardrobe unit according to claim 27, wherein said frame structure

includes vertical side frame members mounted on front edge portions of said side walls.
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29. A foldable wardrobe unit according to claim 27, wherein:

said back wall comprises a plurality of back panel members, two of said back panel
members each connected along one side edge to a rear edge of said side walls by an adjoining
hinge that enables said back panel members and said side walls to be folded relative to one
another to assume said compact transporting conditioAn and unfolded to assume said deployed
condition,;

said top wall comprises a plurality of top phnel members, a side edge of two of said
top panel members connected to a respective top edge of one of said side walls by an
adjoining hinge, adjacent ones of said top panel members connected to one another by an
adjoining hinge, said adjoining hinge enabling said top panel members and said side walls to
be foldéd relative to one another to assume said compact transporting condition and unfolded
to assume said deployed condition; and

said bottom wall comprises a plurality of bottom panel members, a side edge of two of
said bottom panel members connected to a respective top edge of one of said side walls by an
adjoining hinge, adjacent ones of said bottom panel members connected to one another by an
adjoining hinge, said adjoining hinge enabling said bottom panel members and said side walls
to be folded relative to one another to assume said compact transporting condition and

unfolded to assume said deployed condition.

30. A foldable wardrobe unit as recited in claim 27, further comprising a pair of
brackets, disposed on interior sides of side walls, constructed and arranged to support at least

one article supporting structure.

31. A foldable wardrobe unit as recited in claim 30, wherein the article supporting

structure is selected from the group consisting of: a shelf and a hanger bar
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32. A foldable wardrobe unit as recited in claim 29, wherein adjacent edges of
adjacent back panel members are removably connected along said adjacent edges.

33. A foldable wardrobe unit as recited in claim 27, wherein said back wall further
comprises:

a first back panel member, connected along a first side edge to a rear edge of a side
wall by an adjoining hinge, said adjoining hinge enabling said back panel member and said
side wall to be folded relative to one another to assume said compact transporting condition
and unfolded to assume said deployed condition;

a second back panel member, connected along a first side edge to a rear edge of a side
wall, said adjoining hinge enabling said back panel member and said side wall to be folded
relative to one another to assume said compact transporting condition and unfolded to assume
said deployed condition;

a third back panel member, connected along a first side edge to a second side edge of
said first back panel member by an adjoining hinge said adjoining hinge enabling said back
panel member and said side wall to be folded relative to one another to assume said compact
transporting condition and unfolded to ,aséume said deployed condition; and

a connector, releasably connecting a second side edge of said third back panel member
to a second side edge of said second back panel member, said connector when released
allowing said back panel members to be folded to assume said compact transporting

condition.
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34. A foldable wardrobe unit as recited in claim 27, wherein said back wall further
comprises:

a first back panel member, connected _along a first side edge to a rear edge of a side
wall by an adjoining hinge, said adjoining hinge enabling said back panel member and said
side wall to be folded relative to one another to assume said compact transporting condition
and unfolded to assume said deployed condition;

a second back panel member, connected along a first side edge to a rear edge of a side
wall, said adjoining hinge enabling said baf:k panel member and said side wall to be folded
relative to one another to assume said compact transporting condition and unfolded to assume
said deployed condition;

a third back panel member, connected along a first side edge to a second side edge of
said first back panel member by an adjoining hinge, said adjoining hinge enabling said back
panel member and said side wall to be folded relative to one another to assume said compact
transporting condition and unfolded to assume said deployed condition;

a fourth back panel member, connected along a first side edge to a second side edge of
said second back panel member by an adjoining hinge, said adjoining hinge enabling said
back panel member and said side wall to be folded relative to one another to assume said
compact transporting condition and unfolded to assume said deployed condition; and

a connector, releasably connecting a second side edge of said third back panel member
to a second side edge of said fourth back panel member, said connector when released
allowing said back panel members to be folded to assume said compact transporting

condition.

35. A foldable wardrobe unit as recited in claim 27, wherein said pair of sidewalls

are each formed from a single panel member, and wherein said back wall, said bottom wall,
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and said top wall are each formed from a plurality of panel members, each of said panel

member s being hingedly connected to at least one other of said panel members.

36. A method of providing a wardrobe unit which includes a back wall, a pair of

' side walls, a bottom wall, a top wall, sliding doors, and a frame, at least some of said walls

comprising a plurality of panels, said panels and said walls being hingedly connected in a
manner that enables the walls to be folded into a substantially flat, overiapping condition that
facilitates transport thereof, and that enables said walls to be unfolded into a deployed
condition defining a container having an article receiving space, said container having a
peripheral edge p;)rtion defining an opening into said space, said method comprising:

disposing said hingedly connected walls and panels in a folded overlapping condition;

positioning said hingedly connected and folded overlapped walls and panels thereof,
said frame, and said sliding doors in a shipping container;

transporting said shipping container and said walls and said panels thereof in the
shipping container;

removing said walls and said panels from said ;hipping container;

unfolding said walls and panels thereof into said deployed condition defining said.
container having said peripheral edge portion defining said opening into said article receiving
space;

mounting said frame on said peripheral edge portion defining said opening with said
walls and said panels thereof in said deployed condition, said frame including upper and
lower tracks; and

mounting said sliding doors between said upper and lower tracks so that said doors are

slidable on said tracks between space closing and space opening positions.
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