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-1- A STORAGE SYSTEM FI ELD OF I NVENTION. This invention relates to a storage
system Mre particularly, the invention relates to a storage unit or
war dr obe hayi ng_a_hangi ng space which is reduced when the klad | osed,
and increas@@ VAP the unit is open. The invention has paFP?’cb:&?slé@Gﬁ
application to hangi ng sheeted objects such'as clothes, towels, blankets,
bed sheets, suspension files, paper dbtuments, draw ngs and the |ike.
BACKGROUND OF THE | NVENTI ON A war drobe for hanging clothes is a conmon
piece of furniture found in alnost every household. The traditional
war dr obe has a fixed hanging spe@cﬁT@M L &X®EMgeneral |y be utilised to
i ts maxi mum capacity. As the number of clothes in the hanging space
‘increases, it becones increasingly difficult to take out the clothes or
- hang addi t i OFIINMBNTION a cl ot hes hanging rail. Additionally, if the
clothes are hung as conpactly as possible, it becomes
This invention relates to'a storage system. More particularly, the invention relates to a
storage unit or wardrobe having-a hanging space which is reduced when the unit is closed,
and increased when the unit is open. The invention has particular application to hanging
sheeted objects such as clothes, towels, blankets, bed sheets, suspension files, paper

documents, drawings and the like.
BACKGROUND OF THE INVENTION

A wardrobe for hanging clothes is a common piece of furniture found in almost every
household. The traditional wardrobe has a fixed hanging space which cannot generally be
utilised to its maximum capacity. As the number of clothes in the hanging space increases, .
it becomes increasingly difficult to take out the clothes or hang additional clothes on a clothes
hanging rail. Additionally, if the clothes are hung as compactly as possible, it becomes

difficult to browse through one's favourite clothes to make a selection of what to wear.

OBJEGIZOF INVENTION -
It is an object of the invention to provide a system for hanging sheeted objects, such as
clothes, which allows for compact storage and which allows for the hanging space to be

increased for ease of browsing through, taking out or hanging the sheeted objects.

Other objects, features and advantages of the present invention will becomne apparent from

the detailed description which follows, or may be learned by practice of the invention.



difficult to browse t hrough one's favourite clothes to make a sel ection of
what to wear. OBJECT OF INVENTION It is an object of the invention to
provi de a system for hangi ng sheeted objects, such as cl ot hes whi ch-al | ows

for conpact and whi ch allows for the hanging spac creased
for ease of ‘i‘#%@ggng t hr oug t aki ng out or hanging the s % 7JQECtS

O her objects, features and advant ages of the present inventlon w |l becone
appar ent fromthe detailed descri ptioh-which follows, or may be |earned by

practice of the invention. PCT/ SG98/ 00079 -2 - SUMVARY OF THE | NVENTI ON .
~In accordance with the present invention, there is provided a storage

syst em i ncSUMMARY-O0F Tk INGRNBIt for providing a hangl ng space for

. recei pt 'of sheeted objects;

In-accordance .with' the present invention, there is provided a storage system including:
a first component for providing a hanging space for receipt of sheeted objects;
a second component adapted to couple to the first component to define a storage unit
: and movable between an open and a closed condition; and _ _ }
" arail assembly for hanging the sheeted objects therefrom, wherein the rail assembly
| includes a main rail coupled to the first component at one end and an extension portion at the
other end, the extension portion being adapted to be supported in an extended condition,
externally of the first component, so as to increase the effective length of the rail assembly

when the second component is in an open condition.
Preferablj, the extension portion is supported by the second component.

Preferably, the second component is moved to the open condition by rotating relative to the
first component and includes a guide track for receiving a roller provided at an end of the
extension portion, to allow the extension portion to extend linearly during relative rotation

of the second component whilst maintaining coupling therebetween.

?refergblf , the rail assembly 'comprises are articulated construction formed of at-least one
pivotallg connected rail element. Preferably, a plurality of elements are provided, the
elements being arranged to pivot in a substantiatly horizontal plane and fold into the space
pro\)ided by the first component when the second component is in the closed condition.

Altematively, the at least one element is arranged to pivot in a substantially vertical plane.

Preferably; the first component comprises a rear panel, a side panel, and at least a roof
portion of the unit and the second component is in the form of a front panel, pivotally
attached to the first component and includes a side panel and another roof portion whereby,
in a closed condition, the roof portions of the first and second components provide a full roof

panel and preferably, the first component is pivotally attached to the second component by

“THIS SHEET HAS BEEN
 REPLACED




5 a second conponent adapted to couple to the first conponent to
define a storage unit and novabl e between an open and a cl osed condition;
and ‘a rai'l assenbly, including a main rail coupled to the first conponent
at one end, WworsmaBsgi ng the sheeted objects therefrom whenpthgesaperyd
conponent is in the closed condition and an extension portion coupled to
the second conponent at the other end; _the extension 10 portion being
extendible relative to the nain rail upon novenent of the second conponent
toward the open condition, whereat the rail assenbly is in an extended

condi tion, gﬁ@g?écgﬁxg%mgﬁogﬁ{ig b&PJgedle ug aﬁé b%’rﬁl !)tetﬂgrhpst %m%}ﬁm{ Q'ldl th€ okl dhoY and

all ow t he e extension portiron 1n order to

spread t hepaiebef thelscoftjdadinporend nyitdrhaivelyi theatss:e:ubipynmdn enludhea bese pank! and
conponent 1S in an 0 condition. 15 Prefera t he s cond, conponent is
moved to t A&3HpYKRLEB fesFon BompQReat mﬁlgdersa f%?qt\vémﬂom{w  atfached g iobasit  and
i ncl udes apgyaide track for receiving a roller provided at an end of the

ext ensi on Bort ion, to allow the extension portion to extend linearly during
relative rotation of the second conpohent whil st maintaining coupling

t her ebet Weﬁpe'ferably, the system includes a carriage assembly upon which the unit is mounted, the

"assembly allowing the unit to pivot from an upright to a horizontal orientation and to be
subsequently horizontally displaced for storage. Preferably, the carriage assembly includes
a platform, to which the unit is hingedly coupled for movement between the upright and
horizontal orientations and guide rails along which the platform slides for it to effect

horizontal displacement of the units.

Preferably, a second rail assembly is coupled to the first component and arranged to extend,
when the second component is in an open condition, substantially parallel to the first rail

assembly.

- Preferably, the unit includes at least one panel arranged for movement to enhance access to
the sheeted objects hanging within the unit and coupled to the second component via a linkage
opening mechanism such that movement of the panel results in corresponding movement of

the second component toward the open condition. .

Preferal;ly, the main rail of the rail assembly is supported at another end by a support member *
connected to the first component, the support member engaging the main rail from an
underside thereof so as not to inhibit sliding movement of a hanger between the main rail and

the extension portion.

Preferably, the extension portion is telescopically extendible relative to the main rail.



20 Preferably, the rail assenbly conprises are articul ated construction
formed of at l-east one pivotally connected rail element. Preferably, a .
pl-urality of elenents are provided, the elenments being arranged to pi'vot in

a substanti avdwhessi zontal plane and fold into the space pepxgsifdeRy the
first conponent when the second conponent is in'the closed condition. 25
Alternatively, the at |east one elenmept is arranged to pivot ina

substantially vertical plane. Preferably, the first conmponent conprises a
rear panel, a side panel, and at |east a roof portion of the unit and the

second Cow%ﬁ?“i' Eth'ﬁ?EfE‘MI% g\dngrggfﬁ.gﬁgqﬁVF .I\O‘N ally attached to the

first conponent I ncl udes a Srde pan anot er roof portion whereby,
ih a closed 30 condition, the roof portions of the - first and second

- conmponents_provide a full. ropf panel and preferably, the first -corrponeht S
i votal |y IbisRpmenismetdlyciessiibed o BRE At nagyiimitng xample ppiyswith reference

- PCT/ S8/ 0Q0he accompanying drawings, in which:

Figure 1 is a diagrammatic pefspective view of a first embodiment of a storage unit
of the invention;_ - '

. "Figure 2a is a perspective view of the unit of Figure 1;

Figure 2b is a perspective view of the unit in a partially opened condition;

Figure 2c is a perspective view of the unit in a fully opened condition;

Figures 3a to 3d illustrate modifications to the roof of the unit; _

Figures 4a to 4e illustrate alternative constructions of a rail assembly of the unit;

Figures 5a to 5b illustrate another alternative construction of the rail assembly; -

Figure 6a is a perspective view of a sécond embodiment of a storage unit of the
invention; :

Figure 6b is a perspective view of the unit of Figure 6a in a partially opened
condition; ,

Figure 6c is a perspective view of the unit of Figure 6a in a fully opened condition;

Figure 6d is a perspective view of the unit of Figure 6a, with a modified rail
assembly, in a fully opened condition;
L ;j_gure 7ais a pérsp'ective view of a third embodiment of a storage unit of the
invention;

Iizigure 7b is a perspective view of the unit of Figure 7a in a partially opened
condition; | '

Figure 7c is a perspective view of the unit of Figure 7a in a fully opened condition;

Figure 7d is a perspective view of the unit of Figure 7a, with a modified rail
assembly, in a partially closed condition;

Figure 7e is a diagrammatic plan vfew of the unit of Figure 7e, in a closed condition;

Figure 8 illustrates a storage system of the invention;

Figure 9 illustrates an alternative storage system of the invention.

Figure 10 is a diagrammatic perspective view of a further embodiment of the



a hinge connection provided between the side panel of the first conponent
and the front door panel of the second conponent. Alternatively, the first
conponerit includes a base panel and a rear panel, and the second conponent

i ncl udes a Q&ﬂ?hﬂﬁgnel, hi ngedly attached to the base panetis&¥smoenabl y,
the systemincludes a carriage assenbly upon which the unit is nounted, the
assenbly allowi ng the unit to pivot fyoman upright to a horizontal
orientation and to be subsequently horizontally displaced for storage.
Preferably, the carriage assenbly includes a platform to which the unit is
hi ngedly coupl.ed for novenent between the upright and horizontal

ori ent at i dHEPHAY guide rails along which the platformslides for it to
effect hori zontﬁ)%urediB@Ia@aﬁam%ss@écdbmvmwidfa.unnrpe&\embm tveo méiciesethbilias;| -
assenbly is coupled to the first conpgnent and arranged to extend, when the
second corrponer"{*)gqf%l3 Hiugatesy ieleseamif ’Eai‘c?ﬁs,e“?ﬁ‘ﬁst antially parallel to the

Cfirst rail assemhly i3 Hikfstooter Ee'il%ué{ﬁi Lsitl 43 3s at | east one panel
arranged for novenent to enhance access to the sheeted obj ects hanging
within the uni Figuslciduptagd atguiderimek end raliec vsed doenuplinga rail dssgmaide of the
. invention to a second component; ‘ . o

Figure 15 illustrates a linkage mechanism coupling a panel to a second component of
a unit of the invention; o '

Figure 16 is a plan view of a furniture system incorporating a unit of the invention,
and

Figures 17 to 19 illustrate alternative linkage mechanisms of the invention. -

Figure 1 shows a first erhbodiment of a storage unit (1), in the form of a wardrobe (10), in
a fully closed condition. The unit (1) includes a first component (2) and a second component
"(3) coupled to the first component (2) and movable between an open and a closed condition.
The unit (1) consists of a front panel (11), a back panel (12), two side panels (13, 14), a roof
panel (15) and a base panel (16), forming a rectangular box-like structure, with the first
component including at least the back panel (12), and the second component (3) including at
least the front panel (11). The hanging space of the wardrobe in the fully closed condition
1s deﬁngq;ﬁeMeen the front (11) and back (12) panels. Within the said hanging space, there
is a collapsible rail assembly (17) which is collapsed to fit into the said hanging space, such
that only:-a main rail (172) of the said rail assembly (17) spans across the said hanging space,
and all the sheeted objects in the wardrobe are hung by hangers on this rail (17a) of the rail
assembly (17) when the wardrobe is in fully closed condition. The rail (17a) is
perpendicularly fixed to the back panel (12) at one of its ends (17b) and it is preferred to be
fixed at mid-width of the back panel (12) so that the space within the wardrobe can be utilised
most efficiently. End (17b) of the rail (17a) is also preferred to be fixed at a convenient
vertical distance down from the roof panel (15) such that it is sufficient for hangers to be
taken from and put on the said rail assembly (17) without obstruction. The other end (17¢)

of the rail (17a) is joined to an extension portion formed of pivotally coupled rail element(s)



openi ng nechani sm such that novenent of the panel results in corresponding
novenment of the second conponent toward the open condition. Preferably, the.
main rail of the rail assenbly is supported at another end by a support
menber connggd &pk7s8 the first conponent, the support menbeergas@hg t he
main rail froman underside thereof so as not to inhibit sliding novenent
of a hanger between the main rail andgthe extension portion. Preferably,
t he extension portion is telescoplcally extendlble relative to the main

rail. WD 99/17635
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i nvention i's Wore fu escri be by way of non-| I ng exanple only,

with refer elw&:ntmﬁtheaaanbimiﬂ)wxmgd do awrmgsqnunmounﬁhouhontal hanger rail. All the
sheeted objects that are initially hung on the rail (17a) can then be spread over the extended

/)

rail assembly to increase the ease of taking out, putting in or browsing through objects on the -

‘rail assembly.

Fiéures- 2b and 2c show one preferred embodiment of a s;toragé unit or wardrobe (20) in a
partially and fully opened condition, respectively. Basically, a first component (21) of this
embodiment of wardrobe (20) consists of back (12), side (13) and base panel (16), and the
second cornponent comprises a door unit (22) which consists of front (11) and side (14) panel.
The door unit (22) is joined to the first component (21) by a hinge (23) and when the
wardrobe (20) is fully opened as shown in Figure 2c, the front panel (11) is preferred to be
parallel to the side pahel (13) and naturally the side panel (14) will be parallel to the back
panel (12), and the hanging space (24) is defined between the side (14) and back (12). The
previously collapsed rail assembly (17) is now extended to form a continuous rail, with an
element (17d) attached to the door unit, so as to span horizontally between side panel (14) and
back panel (12). The roof panel (15) is preferably formed of two portions for enhancing
accessibility and visibility to the clothes hung within the boundary (25) of the first component
(21) when the wardrobe is in fully opened position. This is true when the wardrobe (20)
hught, 1,;: the level of the roof panel (15), is substanually lower than the eye-level of the
user. It this scenario occurs, it is preferred to have the roof panel (15) divided into two
triangular roof portivns (15a & 15b) such that one of them attaches to the first component °
(21) and the other one attaches to the door unit (22) as most clearly shown in Figures 2b and
2c. This will improve the accessibility and visibility to the clothes, as well as the aesthetic
look. Of course, there are many other ways to increase the accessibility and visibility by
changing the shape and position of the roof panel (15), for instance, the roof panel (15) can
be formed of a single panel attached to door unit (21) as shown in Figure 3a, or divided into
two panels (15c) and (15d) as shown in Figure 3b, or lifted up, as illustrated by the panel
(15e) as shown in Figure 3c or folded as shown by panel (15f) in Figure 3d.



Figure 1 is a diagrammtic perspective view of a first enbodi nent of a
storage unit of the invention; Figure 2a is a perspective view of the unit
of Figure 1; Figure 2b is a perspective view of the unit in a partially
opened condwo ®ne3si gure 2c is a perspective view of the warisGosooarsf ul |y

opened condition; Figures 3a to 3d illustrate nodifications to the roof of
the unit; Figures 4a to 4e illustrate7alternative constructions of a rail
assenbly of the unit; Figures 5a to 5b illustrate another alternative

construction of the rail assenbly; Figure 6a is a perspective view of a

second enbogi sgRRsiE rall BicAbAIETY fbrtenﬂfodhhlsm (20y sivdul dPesickilg oerBisBbf ihe nfain
perspective view of the unit_of Fig in a partially opened condition;
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In a tion;
(17d) antached to side panel (14), at least when the wardrobe is in fully opened position, In

one preferred embodiment, the element has its end (17d) permanently attached to side panel
(14). In such a way, when the wardrobe is opened, the collapé_ible rail assembly (17) unfolds
automatically following the position of door unit (22) as shown in Figure 2b and eventually,
when the wardrobe is in a fully opened condition, as shown in Figure -_2c,l the collapsible
assembly (17) is extended to form a continuous hanger rail, spanning between the side panel |
(14) and back panel (12). When the wardrobe is closed, the extension portion folds
automatically relative to the door unit (22) and the main rail, following the position of the
door unit (22), and eventually it collapses into the hanging space defined by the front panel
(11) and back panel (12) when the wardrobe is in fully closed condition, leaving the element_
(17a) spanning across the hanging space. Figure 2b shows the assembly (17) partially
collapsed when the wardrobe is opened partially and Figure 2c shows the assembly (17) fully
extended when the wardrobe is in fully opened position. In order to achieve the
above-mentioned folding, the assembly (17) preferably consists of three elements (but may
possibly be formed of, for example, four elements), one being the main rail (17a), and the
other elements being hingeably connected to each other such that they translate and rotate in
a honzont@l plane when the wardrobe is opening or closing, and the extension element (17d)
may 6; either hingeably connected or fixed to side panel (14). The element (17e)
immedidtely attached to the main rail (17a) is preferred to locate at an angle as large as  °
possible (largest being 90 degree which-is a constraint imposed by the presence of the front
panel (11)) away from rail (17a) when the wardrobe is in fully closed position to avoid
interference of the element (17¢€) to hangers that are hung on the rail (17a). To achieve this

requirement, the assembly (17) may have four elements.

If the width of the side panels (13 and 14) is equal or more than half of the width of back
panel (12), the assembly may consist of four elements (17a, 17e, 17f and 17g) as shown in

Figure 4a. The element (17g) is preferred to be attached to the side panel (14) at a distance



Figure 7a is a perspective view of a third enbodi nent of -a storage unit of
the invention; Figure 7b is a perspective view of the unit of Figure 7a in
a-partially opened condition; Figure 7c is a perspective view of the unit
of Figure 7avoenaessul | y opened condition; Figure 7d i s a perspsesuodise Vi ew
of the unit of Figure 7a, wth a nodified rail assenbly, in a partially
closed condition; Figure 7e is a diaggamatic plan view of the unit of
Figure 7e, in a closed condition; Figure 8 illustrates a storage system of
the invention; Figure 9 illustrates an alternative storage system of the

i nventi on. edtiadtéralf i widthdr Bhdkgianem@r) fomerdnppaiel (18) Wi ensurefa umifbtin hikging
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of side panel (14) and it is préferred to-locate at a height same level as.end (17b). It the said

element (17g) is located at a distance less than half the width of back panel (12) from the

- front panel (11), a bottle-neck will form towards the .d_irection of side panel (14) as shown in

Figure 4b.. Of course, smooth sliding of the sheeted objects on.hangers towards the direction

of side -pan'el.( 14) can also be achieved if the end (17d) of the hanger rod (17) is attached to

the side panel (14) at a distance more than half the width of back panel (12) from front panel

(11), but the elements (17e, 17f and 17g) should be curved to fit in the profile (41) shown in

Figure 4c. When the rail assembly (17) is fully collapsed as the wardrobe is in fully closed

position, it will roughly have the configuration shown in Figure 4d.

If the width of the side banels (13 and 14) is less than half the width of the back panel (12),
- the element (17g) may be of L-shape as shown in Figure 4e and connected hingeably to side
panel (14) in order to obtain a uniform hanging space when the hanging rod (17) is fully
extended as the wardrobe is in fully opcned condition. When the assembly (17) is fully
collapscd as the wardrobe is in fully closed position, it will roughly have the configuration
shown in Figure 4f. As aresult, the length of each element of the collapsible assembly (17)
should meet the following criteria:

o rail (17a) should be long enough to span across the hanging space defined by
}roni (/l i) and back panel (12) when the wardrobe is in fully closed position,

< the total length -of all the rail and the other three elements (17e, 17f and 17g) °
should be enough to span horizontally across the hanging space defined by the side (14) and
back panel (12) from end (17b) to end (17d) when the wardrobe is in fully opened position,

- . the length of each element (17e, 17f and 17g) should be adjusted so that they

will collapse into the hanging space when the wardrobe is in fully closed position and none

of them should interfere the hangers hung on the main rail element.

Figure 52 and 5b show another possible configuration of the assembly (17) for a wardrobe

in a fully opened and partially closed position respectively. The assembly (17) consists of



-5- invention; Figure 11 is a partial cross-sectional view of a unit
provided with two rail assenblies; Figure 12 illustrates a tel escopic rai
assenbly; Figure 13 illustrates another tel escopic rail assenbly;, Figure 14
illustrateswd@Hbgds track and roller used for coupling a weiriscesmenbl y of
the invention to a second component; Figure 15 illustrates a |inkage
nmechani sm coupling a panel to a secogd conponent of a unit of the
invention; Figure 16 is a plan view of a furniture systemincorporating a
unit of the invention; and Figures 17 to 19 illustrate alternative |inkage
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unit (1) kdGhiVgER)and Irbﬁtabreod‘rmne wertic2l) pladparaliet ao rsdieqmmomant V(’likh meup| ed .
tcgné.hte i ];Inrwsa}fdrgb%?%nfglrlg open }%glcti:orrlr,o t}{g gllergenl%?ﬂ\p\ewﬂl ¢ lifbed u en and 1ts &nd (Iq7sd$ will
be rested on a predetermined-location on side panel (14) so that the rail and element (17h)
form a continuous hanger rail spanmng horizontally across-the hanging space defined between
side (14) and back panel (12). Before the wardrobe is closed the element (17h) must be
lowered from engagement with the side (14) such that it hangs freely, after which the
wardrobe can be closed. It can be seen that the embodiment with the assembly (17) in the

configuration shown in Figure 5 is simpler to build but it requires more steps to open and

close the wardrobe.

The arrangement of sheeted objects within the wardrobe should be such that when the
wardrobe is in a fully closed position, all the objects should be hung on the main rail (17a).
When the wardrobe is opened, the objects still remain hanging on rail (17a) until the
wardrobe is in fully opened condition, in which instance the collapsible rail assembly is full
extended to form a continuous hanger rail. The sheeted objects may then be spread along the
extended assembly (17). This increases the ease with which the sheeted objects may be taken
out, put in or browsed through. Before the wardrobe is closed from a fully opened condition,
all the objects must be pushed back onto the rail (17a), i.e. all the hook parts of the hangers
must l?e{hgbked on rail (17a) because the extension portion collapses during closing of the
wardrobe. At this instance, some of the objects that are hung near the end (17c) of rail (17a)
may not r;ecessarily be within the hanging space of wardrobe defined when the wardrobe is
‘in fully closed condition. Accordingly, as the door unit (22) is closing, it will push all the
sheeted objects so that they will be all within the hanging space when the wardrobe is in the
fully closed condition. In such a way, the sheeted objects are able to be stored in a very

compact manner.

It is preferred that the door unit (22) be supported by some means which rests on the ground
in addition to the hinge (23). This is because when the wardrobe (20) is in fully opened

position and the sheeted objects are spread across the extended rail assembly (17), the center



The unit (1) consists of a front panel (11), a back panel (12), two side
panels (13, 14), a roof panel (15) and a base panel (16), fornming a

rect angul ar box-like structure, with the first conponent including at |east
t he back pamad9sf1i®5, and the second conmponent (3) includi rgraGedeemst t he
front panel (11). The hangi ng space of the wardrobe in the fully closed
condition is defined between the fronp-(11) and back (12) panels. Wthin

t he sai d hanging space, there:is a collapsible rail assenbly (17) which is
collapsed to fit into the said hanging space, such that only a main rai

(17a) of tdregravityof thiclwReSBEBAY bé SHiYted RARBURTTHE TEntEEY malhdngnag\q&aag (zpace,
and all the sheeted objects in the wardrobe are hun hangers on this
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assenbl y: W t hout obstruction he ‘ot her end rail (17a) is
joined to (36) adt(@Nsto dire Sider panelr(14)oasmbawnfin BigurstZal | y coupl ed rail elenent(s)

Another embodiment (60) of the invention is illustrated in Figures 6a to 6¢, which show the
wardrobe in a closed, partial and fully opened position respectively. The wardrobe (60), in
fhe fully closed condition, provides a structure which is similar to embodiment (10) shown
in Figure 1. Basically, the first component (61) consists of a back panel (12) and base panel
(16) and the second coinbonent, or door unit (62), consists of the front panel (11). The door
unit (62) is hingeably connected to the base panel (16) along horizontal axis (63), and the
front panel (11) is preferably in a horizontal position when the door unit (62) is fully opened.
The roof panel (15) is preferably attached to the front panel (11) for the purpose of having
better accessibility and visibility to sheeted objects when the wardrobe (60) is in the fully
opened position. And for the same reason the two side panels (13 and 14) are also preferably
attached to the front panel (11). This, of course will cause the first component to be
structurallywcaker because it only comprises the basc panel (16) and back panel (12), which
) are j()m(,d together along the horizontal axis (64) and extra side panels (13 and 14), in two
equal triangular portions, may be provided - where portions (13a) and (14a) attach to the
second component and portions (13b) and (14b) attach to the first component. This will
stiffen the first component and at the same time will not reduce the accessibility and visibility
to the objects. Of course, the shape of the divided side panels (13 and 14) may vary as
requiréd. A support stand (65) is required to support the rail assembly (17), and therefore,
the hanging space (66) of the wardrobe (60) in a fully opened position is defined between the
- support stand (65) and back panel (12) as shown in Figure 6c.

The rail assembly (17) may consist of a main rail (17a) and an extension portion in the form
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PCT/ S@8/ 00079 -6 - of the said rail assenbly (17) such that when the
war dr obe is in fully opened position, all the ‘elenments of the assenbly (17)
extend to f woMazedoNt i nuous hori zont al hanger rail. Al tkerstssabed objects
that are initially hung on the rail (17a) can then be spread over the
extended rail assenbly to increase thg.ease of taking out, putting in or
browsi ng t hrough objects on the rail assenbly. Figures 2b and 2c show one
preferred enbodi nent of a storage unit or wardrobe (20) in a partially and
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Figure Gc so that the rail (17a) and element (67) form a continuous hanger rail spanning

horizontally across the hanging space (66) defined between the support (65) and back panel

(12).' " Of course, the rail assembly can be of other configurations, :for ins_ta_nce, a

" three-element-hanger-rod-as shown in Figure 6d where the main rail (17a), and elements (69)

and (610) of the rail assembly (17) are hingeably connected to each other, of which elements

(69) and (610) translate and rotate in a horizontal plane. Regardless of the configuration of

the rail assembly (17), the total and individual length of the rail and elements making up the

assembly (17) should span over the hanging space defined both when the wardrobe is in fully

opened position and collapse into the hanging space defined when the wardrobe is in fully

closed position.

Basibally the sheeted object storing and retrieving procedure is the same as for
embodiment (20) except one more extra step is needed to raise the support stand (65) into a
vertical position first before the rail assembly (17) is extended to form a continuous horizontal
hanger rail when the wardrobe is in a fully opened position, and the end (68) of assembly (17)
has to be rested on the top of the support stand (65). Vice versa, the support stand (65) must

be lowgrgﬂ down before the wardrobe is closed. -

Another embodiment (70) of the invention is illustrated in Figures 7a to 7c¢ which
show the wardrobe in a closed, partial and fully opened position respectively. The wardrobe
(70), in the fully closed condition, provides a structure which is similar .to embodiment (10)
shown in Figure 1. The wardrobe (70) includes a first component (71) which consists of a |
roof panel (15), base panel (16), side panels (13, 14) and back panel (12), the second
component/door unit (72) consists of the front panel (11). ‘The door unit (72) is opened along
the axis perpendicular to the back panel (12) and is guided along two track runners (73 & 74)
fixed perpendicularly to back panel (12). In fully opened position, the hanging space (75)
is defined between the front (11) and back panel (12) with the assembly (17) forming a



war drobe (20) is fully opened as shown in Figure 2c, the front panel (11)
is preferred to be parallel to the side panel (13) and naturally the side
panel (14) will be parallel to the back panel (12), and the hangi ng space
(24) is def iweghisessween the side (14) and back (12). The prescasmby

col | apsed rail assenbly (17) is now extended to forma continuous rail,
with an el enent (17d) attached to thejpdoor unit, so as to span horizontally
bet ween side panel (14) and back panel (12). The roof panel (15) is
preferably formed of two portions for enhancing accessibility and
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1nstance, Q l%tartg tfo a %nezon o%mon about the hinge to form a continuous rail and end (77) of

element (76) rested on the front panel (11), preferably at mid-width of panel (11) and at a
height of same level as end 17(b). The collapsible rail assembly may of course consist of
more than two portions, say main rail (17a), and elements (78) and (79), as shown in Figure
7d. The end (710) of the element (79) can be fixed to the panel (11) permanently, and each
element is hinged so as to translate and rotate within a horizontal plane. In this way, when
the wardrobe (70) is opening, the rail assembly will be extended automatically and eventually
extend fully to form a continuous hanger rail when the wardrobe is in fully opened position.
Vice versa when the wardrobe is closing, the hanger rod will be collapsed automatically and
allow the wardrobe to be closed fully. The arrangement of the fully collapsed hanger rail
assembly (17) when the wardrobe is in fully closed position should be similar to that in Figure
7e. It is preferred that a pair of wheels (711) and (712) be attached to the front panel (11),
fs shggnf;jn- Figure 7, to prevent the wardrobe from being overturned by the moment created
-by the door unit (72) when the wardrobe is in opened position. -

When the wardrobe is in a fully closed condition, in the form of the box-like construction of
embodiment (10), all of the sheeted objects may be compacted within the hanging space. The
wardrobe may be a free standing unit, and can be inserted in any horizontal or vertical void
of suitable size. With wheels attached to the bottom panel (16) wl'icn it is in vertical position,
or to front panel (11) when it is in horizontal position, it can be moved from one place to
another more easily, like a suitcase. In the standing position, the wardrobe can be attached
to any fixed object (for example the side of a cabinet, wall and the like) thus forming a piece

of multi—purpose furniture.



be forned of a single panel attached to door unit (21) as shown in Figure
3a, or dividéd into two panels (15c) and (15d) as shown in Figure 3b, or
li-fted up, as illustrated by the panel (15e) as shown in Figure 3c or

fol ded as siwowwigaspanel (15f) in Figure 3d. WO 99/ 176 Fr1/5G98/00079

PCT/ SG8/ 00079 -7- The col | apsible rail assenbly (17) for enbodi ment (20)
shoul d basically consist of the mainysail (17a) with one end (17b) fixed to
back panel (12) at a suitable position described previously, and an
extension portion, including plurality of rail elenents, such as rail
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2b and evemihpdrént a vertical 1 a horizontal orientation and vice-versa. And the platform (81) may
be rested on runner tracks (82) and (83) attached to a fixed position under the cabinet. The
wardrobe also can be integrated into any void, for instance, under a bgd as shown in Figure
9. The said wardrobe is hinged on a platform of a carriage assembly (91) where the said
wardrobe, in fully closed position, can be rotated about the hinge ffom a horizontal to a
vertical orientation and vice-versa. And the platform (91) may be rested on runner tracks
(92) and (93) of the carriage assembly (91). As such, when the wardrobe is in lying position,
the whole wardrobe acts like a drawer under the bed. When the wardrobe is stored in a lying
position, the sheeted objects, in the form of for example, clothes, that were previously
hanging in a vertical position, when the wardrobe was in standing position, are in a lying
position as well. This means that the clothes are no longer suspended on the hanger, and the

effect of prolonged gravity pull on clothes at contact points with a respective hanger is

obviated.

Turning now to Figure 10, where the basic embodiment of a storage unit (1) is again shown
in a fully closed condition, and like reference numerals denote like parts to those described
.gbovg,//tl_gé unit (1) can be seen as including a first component (2) and a second component
/(3) coupled to the first component (2) and movable between an open and a closed condition.
The unit;(l) consists of a front panel (11), a back panel (12), two side panels (13, 14), a roof '
~ panel (15) and a base panel (16), forming a rectangular box-like structure, with the first
component (2) including at least the back (12) and base panels (16), and the second
component (3) including at least the front panel (11). The hanging space of the storage unit
(1) in the fully closed condition is defined between the front (11) and back (12) panels.
Within the said hanging space, there is at least one (maximum two) collapsible rail assembly
(17) which is designed to collapse telescopically to a length fitting into the said hanging
-space, and all the sheeted objects in the storage unit (1) are hung on this length of rail

assembly (17) when the storage unit (1) is in fully closed condition. The rail(s) (17) is



when the wardrobe is in.a fully opened condition, as shown in Figure 2c,
the col |l apsible assenbly (17) is extended to forma continuous hanger rail,
spanni ng between the side panel (14) and back panel (12). Wen the wardrobe
is .closed, wueesaxdsensi on portion folds automatically rel apcwscismodhe door -
unit (22) and the main rail, follow ng the position of the door unit (22),
and eventually it collapses into thehangi ng space defined by the front
panel (11) and back panel (12) when the wardrobe is in fully cl osed

condi tion, Ieaving the el enment (17a) spanning across the hanging space.
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There can be one or two rail assemblies in a storage unit depending on the stability
requirement of the objects hung on the rail(s); an object hung on two rails is more stable than
that hung on just one, i.e. an object hung on just one rail is more prone to rotate about the
rail hence it is less stable. Figure 11 shows one of the possible configurations for the storage
unit with two rail assemblies. It is preferred to have another support near end (17c) of the
rail element (17a). The said support should be put in such a way that it does not interrupt the
smooth sliding of the hung” objects along the rail. Figure 11 shows two possible
configurations of support members (A1) and (A2) which are mounted to side panel (13) and
roof panel (15) respectively. It can be seen from Figure 11 that both the supports engage the
rail from below to allow the hook of the hanger to slide above it without making any contact
with it which is desired for smooth sliding of the hung object along the rails. Although the
shape and size of the hooking part of the hangers might vary, bearing the concept shown in
figur;e/l’l_-_dh mind, it is possible to have a support member near rail end (17c) which-does not
obstruct the sliding of hung object. This additional support (either (A1) or (A2)) near rail end
(17¢) reduces greatly the strength requirement of the rail (17a) which, without the said
support member (A1) or (A2), must be dé.signed as a cantilever fixed on back panel (12). It .
should be understood that the combi_nation of use of supports (A1) and (A2) shown in Figure
11 is just a suggestion, other combinations such as (A1) and (A1), (A2) and (A2) can be used
as well. A similar design principal applies for the case where the storage unit has only one

rail assembly. The rail assembly can be either supported by (A1) or (A2).

Figure 12 shows one of the possible configurations of a telescopically extendible rail assembly
- (17). Figure 12(a) shows the rail assembly in fully collapsed condition. 1t has three elements



possi bl e (largest being 90 degree which is a constraint inposed by the
presence of the front panel (11)) away fromrail (17a) when the wardrobe is
in fully closed position to avoid interference of the el enent (17e) to
hanger s t hatwawen#essg on the rail (17a). To achieve this recu$scsseem?, the
assenbly (17) may have four elenments. If the width of the side panels (13
and 14) is equal or nore than half ofishe width of back panel (12), the
assenbly may consist of four elenments (17a, 17e, 17f and 17g) as shown in
Figure 4a. The elenent (179) is preferred to be attached to the side panel

(14) at a @ASY, 2a0eand (ASYWBH(ABY Bdfogous to (17a) of Figure 11. AII the elements (A3), (A4)
PCT/ S&8/.00079 equal to half the width of back panel (12) from front panel
(11) to ensnd 6AR) arpiblsiioslidsnge Qyeranather sthet the &4il assemilly camppmadasiongerag of
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panel (12) FEgru%n ltzlas and the topmost surfaces of all the rail elements (A3), (A4) and (AS) is
. preferred to be at the same.level as shown in Figures 12(c) and 12(d). Figure 13 shows
another possible configuration of a rail aSsémbly which has a conventional telescbpic rod
which has three elements (A6), (A7) and (A8) with (A6) analogous to (17A). Figures 12(a)
and (b) show the rail assembly in fully collapsed and extended conditions respectively.
Figures 12(c) and (d) shows the section details of the rail assembly. The rail assemblies
shown in Figures 12 and 13 need not necessarily be limited to three elements, and ean have

two or four or more elements depending on the extended length required.

In order to make use of the telescopically extendible rail assembly in embodiment (20) shown
in Figure 12 in a more user-friendly manner, it is suggested here that there should be a curved
track (A9) attached to door unit (22) and a pair of rollers (A10) attached to the end of rail
element (A5) as shown in Figure 14. Figure 14(a) shows the plan view of embodiment (20)
with telescopically extendible rail assembly. It can be seen that as the door unit (22) swings
from closed to fully open position, the curved track (A9), which may be made of metal rod,
pulls the fgllers (A10) which are attached to the end of rail element (A5). This makes the rail
;ssen':bfy.extend automatically as the door unit (22) is opening and vice-versa. Figure 14(b)
shows the closed up scction details of the roller assembly. The rollers (A10) are mounted on
a small platform (A11) which is of the shape of invérted "L" and attached to end of rail
_element (A5). There is a gap between platform (A11) and rail element (A5) to maximise the
utilisation of the rail assembly for hanging especially when the storage system is in fully

closed condition.

There are, however, some shortcomings with the configuration shown in Figure 14. For
_example, the user needs to ensure all the sheeted objects are hung within the hanging spacé
defined when the storage system is in fully closed condition before the door unit (14) is closed



front panel (11), a bottle-neck will formtowards the direction of side

panel (14) as shown in Figure 4b. O course,
obj ects on hangers towards the direction of side panel
achi eved i fwownmasl (17d) of the hanger rod (17)
panel (14) at a distance nore than half the width of back panel

snmoot h sliding of the sheeted
(14) can al so be
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front panel (11), but the elenents _(1’167_e, 17f and 17g) should be curved to
fit in the profile (41) shown in Figure 4c. Wien the rail assenbly (17) is
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and concurrently push the hung objects towards back panel (12). Eventually, when the door
is closed, the rail assembly will be fully collapsed and the hung objects will be within the
hanging space defined when the storage system is in fully closed condition. The door unit
(72) of embodiment (70) shown in Figure 15 exhibits fhis property. Figure 15 shows the
details of embodiment (70) which is provided with a telescopically extendible rai] assembly.
It is preferred to have side panel (14) acting as a door so that when it is opened it creates an
additional opening to facilitate the browsing through, taking out or hanging of hung objects
when the storage system is open. Figure 15(a) shows one of the possible configurations of
side panel (14) acting as door which is joined to back panel (12) through hinge (A12). To

make the system more user-friendly, it is suggested here that the rotational motion of side

panel (14) be utilised to open front panel (11). In such a way, the system is opened with just |

the side panel (14) being rotated. Figure 15(a) shows one of the possible mechanisms to
achieve this. The mechanism consists of gear (A13) centred at (A12) and fixed to side panel
(_14) spc_:/l:}:;_ld‘iat when panel (14) rotates, the gear (A13) rotates. Gear (A15), which is mounted
on component (71), connects to gear (A13) through gear (A14) which is also mounted on
compone&dt (71). Thus, gear (A15) rotates the same direction as gear (A13). There are two
arms (A16) and (A17) which are connected by hinge (A18). The other end of arm (A16) is
mounted to gear (A15) such that when gear (A15) rotates, arm (A16) rotates and the other
end of arm (Al7) is hinged to front panel (11) at (A19). With the above-mentioned
connectivity, when side panel (14) is opened/closed, it opens/closes front panel (11). On the
other hand, the opening/closing of front panel (11) also opens/closes side panel (14). With
suitable selection of the sizes and locations of gears (A13), (A14) and (A15), the geometry
of arms (A16) and (A17), and the location of hinge (A17), it is possible to decide the

maximum extent to which the storage system is open.

| ong



front (11) and back panel (12) when the wardrobe is in fully closed
position, thé total length of all the rail and the other three el enents

T (176, 17t and 179) shoul d be enough to span horizontally across the hangi ng
space defi newolbyntske si de (14) and back panel (12) from engctdgdabeds® end
(17d) when the wardrobe is in fully opened position, - the |l ength of
each elenent (17e, 17f and 179g) shoul ¢4 be adjusted so that they wll
col | apse into the hangi ng space when the wardrobe is in fully closed
posi ti on and none of then1shou|d interfere the hangers hung on the main
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i emont (1409 fostoly ABBaGY § 6 Hitoteige System.” Fighre 1] Shows 6ne’of the possible
' mechanisms to-achieve this. The mechanism consists of two arms (A20) and (A21).  Arm.
(A20) connects to panel (14a) at one end through hinge (A22), to component (71) at the body
through 'hingg-(AZS) and to end of arm (A21) at the other end through hinge (A24). The -
oﬁer end off arm (Ail) connects to front panel (11) through hinge (A25). Thcrefére, the.
folding action of panel (14) will 6pen front panel (11) and vice-versa. Likewise, the
closing/opening of front panel (11) will unfold/fold pane] (14). With suitable selection of the
geometry of arms (A20) and (A21), and the locations of hinges (A23) and (A25), it is
possible to decide the maximum extent to which the storage system is open. It is understood
 that the two mechanisms mentioned above are just suggestions, and that any workman of skill
may employ with othef mechanisms using commonly available mechanical parts to achieve
the same result, that is to have the system fully closed or open by just the rotating/folding
motion of side panel (14). Altérnatively, side panel (14) can be hinged to front panel (11)
as shown in Figure 15(c) In such a way, the storage system can be opened/closed by pulling

side panel (14) to the left/right.

'The embodiments shown in Figures 14 and 15 are suitable for the case when the storage
fystem /154(«1 free standing unit or an end unit (A16a), as shown in Figure 16, of a- furniture
system. The above described unit is not suitable to be a middle unit (A16b) because side
panel (1;4) is not permissible to open as a door hence the accessibility to hung objects is
obstructed. In view of that, the front panel (11) is preferred to be modified such that it
consists of two smaller panels (11a) and (11b) as shown in Figure 17(a). Metal slide (74) is
to shift horizontally towards pane] (13) so that it is able to support panel (11a) and leave panel
(11b) to move freely. Therefore, the slides (73), (74) and rail assembly are attached to panel
(11a) at one end and first component (71) at the other end. Figure 17(a) shows one possible
arrangement of the two panels (112) and (11b) where panel (11b) is connected to panel (11a)
through hinge (A26) so that panel (11b) is able to.rotate in a horizontal plane. When the
storage system is fully opened, panel (11b) can be rotated to the front of panel (11a) and



to rail (17a) and rotatable along a vertical plane parallel to side panel
(13). Wen the wardrobe is in fully opened position, the elenent (17h) wll
be lifted up and its end (17d) will be rested on a . predeterm ned |ocdtion"
on side pandfO¥mI§5so that the rail and el ement (17h) for ®Ca/SGeANPTIUOUS
hanger rail spanning horizontally across the hangi ng space defined between
side (14) and back panel (12). Beforest-he wardrobe is closed, the el ement
(17h) rust be |l owered from engagenent with the side (14) such that it hangs
freely, after which the wardrobe can be closed. It can be seen that the
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action of panel (11b) about hinge (A26). The arm (A27) is preferred to be shghtly extendible
so that the rotating action of panel (11b) about hinge (A26) can be established. Figure 17(b)
shows two initial rotating paths (A30) and (A31) of panel (11b) and arm (A27) respectively.
It should be noted that path (A30) is movable horizontally and parallel to side panel (13)
relative to embodiment (71), and (A31) is fixed relative to embodiment (71). It can be seen
that path (A30) initially travels further from the rotation path (A31) relative to hinge (A28).
This means that in ordér to initiate the mechanism of opening by rotating panel (11b) about
hinge (A26), panel (11a) has to travel towards panel (12) first which is not permissible, and
thus the mechanism could not be initiated. If some provisional extension is provided for arm
(A27) along the straight line joining (A26) and (A28) to overcome the portion where path
(A30) travels further from path (A31), then panel (1 Ib) is able to rotate about hinge (A26)
and the mechanism can be initiated. When panel (11b) rotates beyond point (A32), after
which path (A30) travels shorter than path (A31) relative to hinge (A28), the rotational
mouon of pmel (11b) about hinge (A26) will pull panel (1 la) to the left. Finally, the storage
system wxll be fully open when panel (11b) rotates to its maximum as shown in Figure 17(a).
With suitable selection of the geometry of arm (A27) and the locations of hinges (A28) and °

(A29), it is possible to decide the maximum extent to which the storage system is opened.

Figure 18 shows another possible arrangement of panels (11a) and (11b). In this instance,
panel (11b) is designed to be able to slide along panel (11a) and hence the same extent of
opening is provided as for the embodiment shown in Figure 17 when the system is fully
opened. It is preferred to provide a swinging arm (A33) which connects panel (11b) at one
end through hinge (A34) and to embodiment (71) at the other end through hinge (A35). In
this case, tﬁe system is opened by pulling panel (11a) to the left and this action leads to the



out, put in or browsed through. Before the wardrobe is closed froma fully
opened condition, all the objects nust be pushed back onto the rail (17a),

i -e. all the hook" parts of the hangers nust be hooked on rail (17a)  because
t he, ext ensi oyoparrédson col | apses during cl osing of the war ROIISSISHWO7E hi s

I nstance, sone -of the objects that are hung near the end (17c) of rai

(17a) may not necessarily be w thin-the hangi ng space of wardrobe defined
when the wardrobe is in fully closed condition. Accordingly, as the door
unit (22) is closing, it will push all the sheeted objects so that they

wi |l be alrbtatihg hfirrrt(me%blamg:hrig ngpdoreesdunsl (1) taalidk @hardspané) (1139, s,y
cl osed condition. In such t he sheeted objects are able to be stored

in a very YABRYEStorags MM lS|ft111)f é“eﬁ‘?defté?‘?l@d’ ke ghat shoyen igdagure AR+ V(Q@?Ullﬂbleh
d t i nge
?gggoor'frﬁ sQl?és (E{Tgause \Aﬁ%?ﬂg{ﬁ}f\%ﬁg’g t?g{)o)%ﬁ%sﬁn? M ; 52) @nr%e pos fi on

and t he shileditietheotgximotm exteat @pﬂldetdtlmcstwmsysteméxo;mnded rall assenbly (17),
t he center

Beside having panel (11b) attached to panel (11a), panel (11b) can be attached to component
(71).- As shdwn in Figure (19), panel (11b) attaches to'a slide (A36) through hinge (A37).
The slide (A36) slides along track (A37) which is mounted to embodiment (71). Therefore
panel (11b) can be opened by rotating it such that it is parallel to side panel (14), and
subsequently sliding it into embodiment (71) as shown in Figure 19. This creates same
opening as that shown in Figure 17 when the storage system is fully open. To make it more
user-friendly, a mechanism may be included such that when panel (11a) is opened, it opens
the whole system. Figuré 19 shows one of the possible arrangements of the mechanism which
consists of three arms (A39), (A40) .and (A41). Arm (A39) connecits to slide (A36) through
hinge (A42) at one end and to end of arm (A40) through hinge (A43) at the other end. Arm
(A40) connects to embodiment (71) through .hinge (A44) at the quy and to the end of arm
(A41) through hinge (A44) at the other end. Arm (A41) connects to panel (11a) through
hinge (A46) at the other end. It can be observed from Figure 19 that when panel (11b) slides
into embodiment (71), it rotates arm (A40) through arm (A39) about hinge (A44). In turn,
the rota,tch of arm (A40) pushes panel (11a) to the. left through arm (A41) and the storage
system is opened With suitable selection of the geometry of arms (A39), (A40) and (A41),
and the location of hinge (A44), it is possible to decide the maximum extent to which the
storage system is opened. It is understood that the above-mentioned mechanisms to facilitate
the opening of the storage system shown in Figures 17, 18 and 19 are just suggestions, and
any workman of skill may substitute other mechanisms using commonly available mechanical

parts to achieve the same results, whilst still falling within the scope of the invention.

Finally, it is to be understood that the inventive concept in any of its aspects can be
incorporated in many different constructions so that the generality of the preceding description

is not to be superseded by the particularity of the attached drawings. Various alterations,



WD 99/ 17635
PCT/ S8/ 00079 - 10 - of gravity of the wardrobe will be shifted to around
the center of the hanging space (24) which will create a overturning noment
to the war drW8#91I6PS t he door unit (22) is not supported, thersesdiode my
be overturned unless the first conmponent (21) is firmy attached to a fixed
position, even though, the hinge (23)20hich joins the door unit (22) and
first conponent (21) will experience a great force. Therefore, it is
preferred that the door unit (22) be supported in addition to the hinge
(23). One pustfidatibhs ¥nd/or bddittdnkanky de Nadoipdrhtedige! the (v3AdusaBshsirdcfiont Qnd he
side panel. (14) as shown in Figure 2. Another enbodinment (60) of the
i nvent i on' AFFaREeMERE oL pargs Withaut 8‘Eﬂa€§1g6f&°fﬂ dhespirit\gn aglit ok g inventigar dr obe in a
closed, partial and fully openéd position respectively. The wardrobe (60),
inthe fully closed condition, provides a structure which is simlar to
enbodi ment (10) shown in Figure 1. Basically, the first .conponent (61)
consi sts of a back panel (12) and base panel (16) and the second conponent,
or door unit (62), consists of the front panel (11). The door unit (62) is
- hingeably connected to the base panel (16) along horizontal axis (63), and
the - ' o - :



front panel (11) is preferably in a horizontal position when the door unit
(62) is fully opened. The roof panel (15) is preferably attached to the
front panel (11) for the purpose of having better accessibility and
visibility Wwo®H#8fed obj ects when the wardrobe (60) is i RCTSEIFWP19y opened -
position. And for the same reason the two side panels (13 and 14) are al so
preferably attached to the front paneh.(11). This, of course will cause the
first conponent to be structurally weaker because it only conprises the

base panel (16) and back panel (12), which are joined—together along the

hori zont alTiicg AT} and extra side panels m ik equal
triangul ar portions, may be provided - V\/neri ,m u U’!l!gl"pﬁd (14a)
attach to the second conponent and portions (*f13B) &n « attach to the
first conponent, _Thi Ll]. stiffen the first conponent -and at the sane tine
wi |l not ”ﬁeducé ft%%gggycﬂésnsllnglp linF'y and visibility to the objects. O course,
the shape of t ldirsticempettns fot@readial s Hadgnggshed for réRipt bAkheeRE obRati red. A
support stand (65) is required to support the rail assenbly (17), and

t her ef ore, the 2I%6AB4 FRIROBRR adaptng)to gpuple to the fiast ceraPGnsDY tojdefie & slorageapisned

position i | Y&E d 5) and back panel (12) as
shown in |%&rﬁghtg§ger'?ﬁé raéhebgggg#g#g&%ﬂ&%h#msi st of a minrail (17a) .
and an exteénsi amapmsdmbiy forhahging thersheeted objects therefrom, wherein the rail assembly.

| ==

includes a main rail coupled to the first component at one end and an extension portion at the
other end, the extension portion being adapted to be supported in an extended condition,
externally of the first component, so as to increase the effective length of the rail assembly

when the second component is in an open condition.

2. A system as claimed in claim 1, wherein the extension portion is supported by the

second component.

3. A system as claimed in claim 1, wherein the extension portion comprises an articulated

construction formed of at least one pivotally connected rail elements.

4, A system as claimed in claim 3, wherein a plurality of rail elements are provided, the
e}emept/s_ keing arranged to pivot in a substantially horizontal plane and fold into the space

provided by the first component when the second component is in the closed condition.

-

5. A system as claimed in any one of claims 1 to 3, wherein the second component is
moved to the open condition by rotating relative to the first component and includes a guide
track for receiving a roller provided at an end of the extension portion, to allow the extension
portibn to extend linearly during relative rotation of the second component whilst maintaining

coupling therebetween.

6. A system as claimed in claim 3, wherein the at least one element is arranged to pivot

in a substantially vertical plane.

This Sheet Has Been Replaced
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PCT/ S8/ 00079 - 11 - of elenent (67). Elenent (67) is hingeably connected
to rail (17a) and rotatable along a vertical plane parallel to side panel"
(13). When twesub¥¥r obe is in fully opened, the hanger el ROISGIE@BIS nay be
lifted up and its end (68) rested on top of the support (65) as shown in
Figure 6¢c so that the rail (17a) and-ﬁemen”!ll%mlnammmﬂ ti nuous hanger
rail spanning horizontally across the hangi i ned between
the support (65) and back panel (12). OF colurse, thd rdil *assenbly can be
of other canfi gurgkkAns clafn® ih BRIAAS Wheid (HeQT 1R QERGH:s, PANGE FronD the @8aig NOWN
in Figure 6d wheré the main rail (17a), and el enents (69) and (610) of the
rai | assenipailwher7the gxignsiomppstdsl i eatendrsls isclixeddn eglationdo tther secarid anfripohent] enent s
(69) and (610) translate and rotate in a horizontal plane. Regardless of
the configuration of the rail assenbly (17), the total and’individual

l ength of ghe raidystafids Claigded i Slaiif K| Meréfh dnie®f the elements, remote from the main

rail when the extension portion is extended, is pivotally coupled to the second component.

9. * A system as claimed in claim 8, wherein said one of the elements is ‘L'-shaped aﬁd
coupled to the second component adjacent a free edge thereof to hold a remainder of the rail
assembly in spaced relation from the second component when the second component is in the

open condition.

10. A system as claimed in any one of the preceding claims, wherein the first component
ko ' includes a rear panel,. a side panel, and at least a roof portion of the unit and the second
component is in the form of a front panel, pivotally attached to the first component and
includes a side panel and another roof portion whereby, in a closed condition, the roof

portions of the first and second components provide a full roof panel.

11. A system as claimed in claim 10, wherein the first component is pivotally attached to
the second component by a hinge connection provided between the side panel of the first

compo;xq_p‘t and the front panel of the second component. -

12. A system as claimed in any one of claims I to 9, wherein the ﬁ_rst component includes ’
a base panel and a rear panel, and the second component includes a front panel, hingedly -

attached to the base panel.

13. A system as claimed in claim 12, wherein a support structure is provided for
supporting the extension portion above the front panel when the second component is in an

open condition.

14. A system as claimed in claim 13, wherein the support structure includes a strut,

i Sheet Has Been Replaced
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assenbly (17) should span over the hanging space defined both when the
wardrobe is in fully opened position and coll apse into the hangi ng space
def i ned Wwhen the wardrobe is in fully closed position. Basically the

sheet ed obj Q@ eoritgdgi Ng and retrieving procedure is the sapersgoddbre

enbodi ment (20) except one nore extra step 1s needed to raise the support
stand (65) into a vertical position fjsrst b senbly (17) is
extended to forma continuous horizont al haﬁmm l”“ll”ﬂll “me war dr obe is
in a fully opened position, and the end (68)*of¢ assembly (47) has to be
rested on t.h t v, tpst and
(65) nust %ggtlal Pm%éteggc\imﬁét)% gl?ecot g %‘S‘?gﬁgéq gﬁrg ae(;gstg £e knott"ﬁg%%ﬁbo% ment
(70) of thecbnd ebinporent $s i buddsedtoeddition, Fiogal rsepportingt oolﬂmcxmmtmdﬂngvmtdle _
war drobe in_a clgsed, gartlal @d f ul :% Qened pﬁsmion respectively. The
war dr obe (Stptantially pREght manper. ik zespecs i eioRt PRELyi des a structure which is
simlar to enbodinent (10) shown in Figure 1. The wardrobe (70) includes a
first component (71) which consists of a roof panel (15), base panel (16),
si'de panel $5.(13A sslstb)n asirimedtio appane of(claims 1 oD vs}wuhﬂieé'mstpgmemqwmh:dgw t

(72) consi 3 }ésar %ne ar?d Ivgoosrf&e ;9 afs am(.l Jthe) -seconra o%%gﬁeny Pnc}ud{: 3 }ron§ pangl xgglgntecl ong

on a track for movement between an open and closed condition in a direction perpendicular

to the rear panel.

16. A system as claimed in any one of the preceding claims, wherein at least one of the

components is provided with roller support.

17. A systemas claifned in claim 16, wherein the roller support is provided on the second

component.

18. A system as claimed in any one of the preceding claims, including a carriage assembly
upon which the unit is mounted, the assembly allowing the unit to pivot from an upright to

a horizontal orientation and to be subsequently horizontally displaced for storage.

}9. Agystem as claimed in claim 18, wherein the carnage assembly includes a platform,
to Wthh the unit is hingedly coupled for movement between the upright and horizontal
orientations and gmde rails alon_g which the piatform slides for it to effect horizontal

displacement of the units.

20. A system as claimed in claim 1, wherein a second rail assembly is coupled to the first
component and arranged to extend, when the second component is in an open condition,

substantially parallel to the first rail assembly.

21. A systemas claimed in claim 1, wherein the unit includes at least one panel arranged

for movement to enhance access to the sheeted objects hanging within the unit and coupled

This Sheet Has Been Rep
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the axis perpendicular to the back panel (12) and is guided along two track
runners (73 & 74) fixed perpendicularly to back panel (12). In fully opened
position, the hanging space (75)'is defined between the front (11) and back
panel (12) wadaés assenbly (17) forming a WO 99/ 1763PCT/SG98/00079

PCT/ S@8/ 00079 - 12 - continuous rail, sann\lnghmmﬂi—&l—l—y across the
sai d space where a |arger hanging s e is | 'apsi bl e
assenbly (17) must consist at Ieast Wwo po” mmﬂ H’ Umn a main rail
(17a), and the other being an extension portion in rail

el ement t t hat
nabi o { ni BESEH o RBARER VA, 0koek BRARH SEontsR SR ?@ﬁ?ﬁ%ﬁﬂéf EReRE

pr ef er abl yesaits m\mdesprondhaglgxofveraeimf aizogetord dompgrent awaed the dpewcariditionl 7¢) of

rail (17a),when the wardrobe is closing and in the fully cl osed position,
as shown in Figure 7b. Wen the wardrobe is in fully opened position, the

el ement (48) Wyl iystem as claimed in claim 1, wherein the main ‘rail of the rail assembly is
supported at another end by a'support member connected to the first component the support
member engaging the main rail from an underside thereof so as not to inhibit sliding

movement of a hanger between the main rail and the extension portlon

23. A system as claimed in claim 1, wherein the extension portion is telescopically

extendible relative to the main rail.
\'
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o
be rotated to a‘horizontal (&O@@@)Mé‘ r;lnge to forma continuous

~rail and end (77) of elenment (76) ,r feh on the front panel (11),
preferabl'y at mid-w dth of panel (‘1k) d at a height of safpgxvel as end
17(b). The col i bl e rai kogssgaRldfuAB¥orSy 6 onsi st g)‘L{-’f than two
portions, say rail (17a), and meheiBwes (/8) and (79), a hown in

Fi gur e 70TERNATIONAL APROICATION MIBLESHATPUNDER 9E PATENECOOERATION TREAPARET) (11)

per W@%Lﬁmﬁmuﬁmﬁ@uﬂ{mnt I's Hi ng transtate amnd
Wi t hiln ]@nt al plane. In this pay, n\?\'fh(a“ﬁﬁ‘f"ﬂ HNIBRET( 70) ."gb??@r?ﬁ

t he ra|I assenbly wi |l be extended ‘au @er&ﬂdnhyum&don%ﬁﬂt ualis Xorif5eq 38499
f ul | ytoformmaTomtTmoous —franger—rar-—when—the— pd

pOSi t|i@rintervitioe! mmm t he Rmmwcbw (81) mignated Wates:t AL AMHTOLY, AL, i, b, BRE
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(54) Title: A STORAGE SYSTEM \/
(57) Abstract

A storage system for sheeted objects such as 17a
clothes, including a storage unit (1), formed of a —
first component (2) and a second component 3), 17é7e 15b/—2 0
and a rail assembly (17) which includes a main rail 15 2 1
(17a) and an extension portion in the form of at - ”‘{\
Teast onc pwotally or telescopically connected rail ' Rl NS S
element (17d). The ent (17d) is adapted to be " ~~3 N1
supported in an ded condition, externally of the - v—— A\ ===
g;s‘thzom;l)oncnt. 8o as to increase the effective lengh T ! L

rail assembly when the second component is in ——— [~
an open condition. PR 17¢ _ T \1 7 17b s

17f




enbodi nrent (10), all of the sheeted objects may be conpacted within the
hangi ng space. The wardrobe may be a free standing unit, and can be
insérted in any horizontal or vertical void of suitable size. Wth wheels
attached t o woeytyeast om panel (16) when it is in vertical pasisdsenee7or to
front panel (11) when it is in horizontal position, it can be noved from
one place to another nore easily, like a suitcase. In the standing
position, the wardrobe can be attached to any fixed object (for exanple the
side of a cabinet, wall and the Iike) thus formng a piece of nulti-purpose
furniture. WO 99/17635

PCT/ S8/ 00079 - 13 - The wardrobe |ﬁ/5°fully cl osed position can be kept
as a drawer under a cabinet as shown in Figure 8. Essentially, the said

war drobe is hinged on a horligftal lLatformof a c ge assenbly (81),
where the said wardrobe, in ul l'y clcsed-ddﬂd;}y%ﬁ{ an be rotated about

t he
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hinge froma vertical to a horizontal -orientation and vice-versa. And the
platform (81) may be rested on runner tracks (82) and (83) attached to a

fi-xed position under the cabinet.
f awo bomytmNCeE,

any void,

The wardrobe al so can be integrated into
under a bed as shown in Figure 9. pthacssodronar dr obe

I's hinged on a platformof a carriage assenbly (91) where the said

war dr obe;
hori zont al
may be rested onj
As such, when th

li ke a dramerlu gé%?
position, the
wer e previously

standi ng posjt
cl ot hes ariaﬁﬁ
gravity pullye
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above the unit (1) can be seen as including a first conponent (2) and a
second conponent (3) coupled to the first conponent (2) and novabl e bet ween
an open and a closed condition. The unit (1) consists of a front panel
(11), a backvpeambds(12), two side panels (13, 14), a roof mavsdes/fi? and a
base panel (16), form ng a rectangul ar box-like structure, with the first
conponent (2) including at |east the back (12) and base panels (16), and

t he second conponent (3) including at |east the front panel (11). The
hangi ng space of the storage unit (1) inthe fully closed condition is
defined between the front (11) and back (12) panels. Wthin the said
hangi ng space, there is at |east one (maxi nrumtwo) coll apsible rai
assenbly (17) which is designed to 8ppbapse telescopically to a length
fitting into the said hanging space, and all the sheeted objects in the
storage unit (1) are hung on this length of rail assenbly—(0H4 when the
storage unit (1) is in fully f§osed condi tion. cgrl{ i WO

99/ 17635 15
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-.14 - perpendicularly fixed to the back panel (12) at one of its ends
(17b) and it is preferred to be fixed at md-w dth of t.he back panel (12)
for the case of one rail assenbly so that-the space within the storage unit
(1) .can be uwolopsmss nost efficiently. End (17b) of the railLCl(/#lggtho%sﬁ al so
preferred to be fixed at a convenient vertical distance dowh P e roof
panel (15) such that it is sufficient for hung objects to be taken from and
put on the said rail assenbly (17) W/2RAout obstruction. There can be one or
two rail assenblies (@ storage unit dependi ng g% the stability
requi renent of the opjects hung on the rail(s); object hung on two rails
is nore stable th@an thar —nung on just one, ie- ject hung on just one
rail is nmore prone to rptate_ about the rail {hencelit is |ess stable. Figure
11 shows oneld—the pos e/ @onf | gur at] gns|{f or tH.a-_slloya?Ige unit with two
rail assenblies. |It is preferred to have angther gupport near end (17c) of
-~ the rail el edBat={( 17a).f The said supporzsglg_(_)ul d bg put in such a way that
it does not interfrupt tiee—4rifbeth sliding of [the h{ng gl%jﬁgcts al ong the

of Su

rail. Figure 11 dhows tfvvo possi bl e confi gurations ort nmenbers (Al)
and (A2) V\,hifﬁ_q’re nmount ed 1t’?f5i de panel (18) anq#
A 11— N
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roof panel (15)
supports engage the rai

respectively.

1t can be seen fromFigure 11 that both the
frombelowto allow the hook of the hanger to

slide above it wi thout naking any contact with it which is desired for

snoot h sl i di
size of the
shown in Figure, 11 in mnd, it
rail end (17c) which does not obstr
addi tional support (either (A) or
greatly the strength reqU|renen

support nenber (A) or Aﬁkﬁ%

panel (12). It should be

sk ¢

rlst ood

(Al) and (A2) shown in Flgure 11 is

such as (Al) and (A1), (A3
principal applies for the
assenbly. The rail assenbl
12 shows one of t

ossi iyl
rail assenbly (17222?
-condi‘tion. It .has thrzg\gée

| 14-

}f;g
a) sh
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ng of the hung obj ect along the rails.
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|gneo as_a egz fixed on back
t e dorfbina |on of use of supports

ofddr conbinations
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WD 99/ 17635 . PCT/ SG98/ 00079
- 15 - (A3), (A4) and (A5) wth (A3) analogous to (17a) of Figure 11. Al -
the elenments (A3), (A4) and (A5) are able to slide one over another so that
the rail as%%ny an be made | onger as shown in Figure 1 nsure
snoot h sl i ding g¥ﬁﬁung obj ects along the . extended rail, t%%qéﬁ%&@Fﬁrail

el ement which attaches to the other rail elenent nust be tapered as shown
in Figure 12(b), and the topnost suffdfes of all the rail elenments (A3),
(A4) and (A5) is preferred to be 5 the sane | evel as shown in Figures

12(c) and 12(d). Figure 13 shows dnolWar possi bl nfiguration of a rail

assenbly which has a conventional [tel gs¢gp c O6d™WHi ch has three el enents
(A6), (A7) and (A8) with (A6) j o) 7A). Figures 12(a) and (b):
al and extended conditions

show the rail assenbly in fiH
respectively. Figures;i%%c) and 5N\{ he section details of the rai
- assenbly. The rail as [TES shd es 12 and 13 need not -
necessarily be Iinitﬁp?éo three el® 1 can have

63.

Figure 6a  °

| Figure 6b



two or four or nore elenents depending on the extended |ength required. In
order to make use of the telescopically extendible rail assenbly in

enbodi nent (20) shown in Figure 12 in a nore user-friendly manner, it is
suggest ed heweo wh®sst here should be a curved track (A9) at Pel‘/lswlwv9door
unit (22) and a pair of rollers (A10) attached to the end of rail el enent
(A5) as shown in Figure 14. Figure 14(a) shows the plan view of enbodi nent
(20) with telescopically extendi ble 7T/0 assenbly. It can be seen that as
t he door unit (22) sw ngs frogncl osed to fully ?‘ pasi ti on, Q e curved

track (A9), which may be nade®ff 68 all "Yod, pul hel'?b 10) whi ch
are attached to the end of rai el-nent LA5% Thl' Y <eﬁﬁzﬁz—rall assenbl y
extend automatically as t 68 dopr uwpit(22) i M Vi ce-versa.
Figure 14(b) shows the cle ed‘up sgctign detalllﬁt oIIer assenbl y.
The rollers (AL0) are ﬁgun ed on a snall platfu'..,';/ Nch is of the
shape of inverted "L" and\p ttached t = A5). There is a
gap between platform (ALl)! == I$e the
utilisation of the rail asyﬁ’ én the storage

systemis in full yggl-c [ %Jne short com ngs
with the conflguratlon _
IN-12
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exanpl e, the user needs to ensure all the sheeted objects are hung w thin
the hangi ng space defined when the storage systemis in fully closed
condition before the door unit (14) is closed WO 99/ 17635
PCT/ S8/ 000w@ 997ifeas from ful |y open condition. Wthout doimgy/smsoéhe
closing action of the door unit (22), which swi ngs about axis (23), tends
to push the objects hung on the extended portion of the rail assenbly
maki ng the hung objects swi ng about 8/B€@ rail which in turn results in
crunpling of the hung object. In so =-f%ses this mjg;gﬂinder t he cl osing
of the door unit (22) as well. Pg e off th gt fﬂy,- sired to have a
door closing action which is paral ot ing action of the hung
"objects so that when the door iR i xm-Col | apse the rail assenbly
- panel (12). Eventually,

-and concurrently push the hung abje“
[ ul{ls, col I apsed and the

M

when the door is closed, the rajl as i
hung objects will be within the = &===-1 i

11 o

72—

T~ 14
13 |
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hangi ng space defined when the storage systemis in fully closed condition.
The door unit (72) of enbodi nent (70) shown in Figure 15 exhibits this
property Figure 15 shows the details of enbodi nent (70) which is provided
with a tel ewmogeinwas|y extendi ble rail assenbly. It is prePersessinarohave
side panel (14) acting as a door so that when it is opened it creates an
addi tional opening to facilitate the bogasing through, taking out or .
hangi ng of hung objects when the storage syﬁ,gm is open. Fz re 15(a) shows
one of the possible configuratjons of 1stge—pangl )éﬁﬂ g}las door which
is joined to back panel (12) t gh hi_nge ke the system nore
user-friendly, it is suggested hefe._ “ﬂﬁ t~L.Q apotion of side

o

panel (14) be utilisgd- € fzbont pa neI N_s+eh ja way, the system
is opened with just STeg_panel (_14}-—ber ated- I"Llr’éb15(a) shows
one of the possible | O-&ed |s he mechani sm consi sts of
gear (A 13) cent ¥ & hd fixed to e Manel (]' ) such that when
panel (14) rotates, 13) ?) at es. ‘ Gdar |[(A15), ifs nounted on
component (71), t@ IA 3 thrd g$ gglar (A14) WhICh is also
nount ed on corrponent ? A15) r qt afles t3ane _direction as
gear (Al3). The'_;e arg tvvo 2 A 5 —and ‘I 7)] Wli ch arelg ToRRect ed by hi nge:
Al8 The ot he < lof ar my( ALp) | |
(A18). B ot arm( ) | T4
!
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nounted to gear (Al5) such that when gear (Al5) rotates, arm (Al6) rotates
and the other end of arm (Al17) is hinged to front panel (11) at (A19). Wth
t he above-nenti oned connectivity, when side panel (14) is opened/closed, it
~opens/ cl oseswbregmrespanel - (11). On the other hand, the openprgéssasing of
front panel (11) al so opens/closes side panel (14). Wth suitable selection
of the sizes and |ocations of gears (A13), (Al14) and (Al5), the geonetry of
arms (Al6) and (Al17), and the location of hinge (Al7), it is possible to
deci de the maxi mum extent to mhlch the fgorage systemis open WO

99/ 17635 PCT/ SGO8/ 00079
-17- Figure 15(b) shows another configuration in which the side panel (14)
conprises two panels (14a) an signed as a folding door. It is
preferred to use the fol (14) to fully open or close
the storage system Fi [

8

Figure




mechani sms. to achieve this. The nmechani smconsists of two arnms (A20) and
(A21). Arm (A20) connects to panel (14a) at one end through hinge (A22), to
conponent (71) at the body through hinge (A23) and to end of arm (A21) at

t he ot her e bdm7easgh hi nge (A24). The other end of f arm (P&FISGIsIMECt S t O
front panel (11) through hinge (A25). Therefore, the folding action of
panel (14) will open front panel (11)iignd vice-versa. Likew se, the

cl osi ng/ opening of front panel (11).i.l| unfol d/fold panel (14). Wth

sui tabl e sel ection of the georrr}t"ry— of- -arh%\ A20) and (A21), and the

| ocations of hinges (A23) an “LAI5), it l\s\\b\sm ble to decide the maxi num
extent to which the storag stemis open.\\X\ i s understood that the two
mechani snms nenti oned abovq% just suggesti (nd t hat any wor knman of
skill may enploy with otheér//mechani sns usi 19_ nly avail abl e nechani cal
parts to achieve the same result, that is to" e the systemfully cl osed
or open by just the rotating/fol di ng notion of side par,lel ._(J\

Al ternatively, side panel 4) cdn ‘be hi nged to front“Hhanel (11) as shown
in Figure 15(c). In sueti a Way, the storage systenicaniibe opened/ cl osed by
pul i ng S|de panel 1/4) to tthe lett/ri !74 nmbodi ntk{‘nts shown in Figures
14 and ‘15 af “:‘é%:‘:-—ﬂ e for tlhe cas\ Wh P s i\ . -

Figure 9



systemis a free standing unit or an end unit (Al6a), as shown in Figure _
16, of a furniture system:- The above described unit is not suitable to be a
m.ddl e unit (Al6b) because side panel (14) is not perm ssible to open as a
door hence tRgoapressibility to hung objects is obstructe ' of

that, the front panel (11) is preferred to be nodified sugﬁn#ﬁg¥m§#$
consists of two snmaller panels (11a) and (11b) as shown in Figure 17(a).
Metal slide (74) is to shift horizontally towards panel (13) so that it is
abl e to support panel (1l1la) and | eave/B&@nel (11lb) to nove freely.

Therefore, the slides (73), (74) and rail assenbly are attached to panel
(11a) at one end and first conponent (71) at the other end. Figure 17(a)
shows one possi bl e arrangenent of the two panels (11a) and (11b) where
panel (11b) is connected to panel (1la) through hinge (A26) so that panel
(11b) is able to rotate in a horizontal plane. Wen the storage systemis
fully opened, panel (11b) can be rotated to the front of. panel (1la) and
WD 99/ 17635 : PCT/ SG98/ 00079

Figure 10




- 18 - hence an additional opening is created which increases the
accessibility to the hung objects. To nmake the storage system nore
"user-friendly, it-is preferred to utilise the rotational action of panel
(11a) about vowvgrreifsA26) to open or close the storage syst epprdivsashes t i onal
swi ngi ng arm (A27) may connect to first conponent (71) through hinge (A28)
at one end and to panel (11b) through hinge (A29) at the other end as shown
in Figure 17(a). This will enable the horage unit to be opened to the
configuration shown in Figure 17(a) Rﬁ/ﬁ .just the rotating action of panel
(11b) about hinge (A26). The arm (A27) is preferred to be slightly
-extendible so that the rotating action of panel :(11b) about hinge (A26) can
be established. Figure 17(b) shows two initial rotating paths (A30) and
(A31) of panel (11b) and arm (A27) respectively. It should be noted that
path (A30) is novable horizontally and parallel to side panel (13) relative
to enbodi nent (71), and (A31) is fixed relative to enbodinent (71). It can
be seen that path (A30) initially travels further fromthe raotation path
(A31) relative to hinge (A28). This nmeans that in order to initiate the
mechani sm of opening by rotating panel (11b) about hinge (A26), panel (11a)
has to travel towards panel (12) firgtwhich is not perm ssible, and _
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t hus the mechani smcould not be initiated. |If some provisional extension is
provi ded for arm (A27) along the straight line joining (A26) and (A28) to
overconme the porti-on where path (A30) travels further frompath (A3 1), .
t hen panel ( ks able to rotate about hinge (A26) and t i smcan
be rnitiated&égagﬁgpanel (11b) rotates beyond point (ASZ)Hgyégﬁxﬁﬁ%ch pat h
(A30) travels shorter than path (A3l)s4pegbative to hinge (A28), the
rotational notiontcef panel (11b) about hinge (A26) will pull panel (11la) to
the left. Finallyy the storage systemw || be fully open when panel (11b)
rotates to its maxinmum as shown in Figure 17(a). Wth suitable selection of
the geonetry q ) and the |l ocations of hinges (A28) and (A29), it
is possible to e maxi mum extentto which the storage systemis
opened. Figure 18 |shows anot her possiblé( rangenent of panels (1la) and
(11b). - In this inggtpnce, panel (llb)iis si ghed to[%f able to slide al ong
panel (1la) nce the _sanme extenigofyepeni g is ovided as for the
enbodi ment s il Figure~j17 when the s¥st IE fuh%i opened. It is

d

(

i

=

preferred to provijde a swinging arm (A33) ch [con ts panel (11b) at one
end t hrough hi nge 34) &N to _enbodi rErt (71) dt the |otherwend through

- hinge (A35). In tr-g\ﬁés t#fie 3ystemis opengd |by Iingjpanel (11a) to-
the left and:!t'thi\s_gct on<4dad€ o the '

N
~— N—
1 <<

12

SECTIOR

SECTION’

JAN
A

$Wguke

12

o
\

AN NNNUNNNNY

L

Tp)
:2 N N
\ pl
ﬁ.
<\ O

A

—
<<
<

m

<(\\\\.

(b)

PLAN VIEW

777
Vo>
A1 ~
A4
L

13




‘WD 99/-17635 _ . PCT/ SG98/ 00079
- 19 - rotating of arm (A33) which in turn forces panel (11lb) to slide

t owar ds panel (11a). Thus, when the storage systemis fully opened, it

| ooks |ike tywoaloosfeeswn in Figure 18. Wth suitable selecti O?C'H&Jsgﬁovgeomt ry
of arm (A33) and the |location of hinge (A35), it is possible to decide the
maxi mum extent to which the storage systemis open. Beside having panel
(11b) attached to panel (11a), pandéi3/@Plb) can be attached to conponent
(71). As shown in &ygure (19), panel (11b) attaches to a slide (A36)

t hrough hinge (A37%7 The slide (A36) slides along track (A37) which is
nmounted to enbodi neft (71). Therefore panel (11b) can be opened by rotating
it such that itERX: el to side panel (14), and subsequently sliding it

i nto enbodi nent | hown in Fi§$re,19. Thi s eates sane opening as
t hat shown in Figurje 17 when the sto sten1¥$jfully open. To make it
nor e e . . . ~ N
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user-friendly, a mechanismmay be included such that when panel (1l1la) is
opened, it opens the whole system Figure 19 shows one of the possible
arrangenents of the mechani smwhich consists of three arns (A39), (A40) and
(A41). Arm Wad®n7esnnects to slide (A36) through hinge (A#2)/sebs/mo® end and .
to end of arm (A40) through hinge (A43) at the other end. Arm (A40)

connects to enbodi nent (71) through hinge (A44) at the body and to the end
of arm (A41) through hinge (A44) at_the other end. Arm (A41) connects to
panel (11a) through hinge (A46) at t%e¢%ther end. It can be observed from
Figure 19 that when panel (11b) slides into enbodinment (71), it rotates arm
(A40) through arm (A39) about hinge (A44). In turn, the rotaﬁi n of arm
(A40) pushes papé) (1la) tdTthe. left 44roughdarm (A41) and st or age
systemis opened.” Wth suitable selectTon of the geonetry of arns (A39),
(A40) and (A41), zud-the location of hinat_ AdA). it is possible to decide
the maxi mum ext enf jeeii-eh—t-te—si-oragesoysirom-e—opanady Jt i s under st ood
t hat the above- nejitj oned npetranisms to faciljitate the op¢nf ng of the
storage system sh¢@n in Figures 17, 18 and 39 A€ Just sdgpestions, and any
wor kman of skil | Osttt8Be ot her meéchai-sis using cénhorm P avail abl e

nmechani cal parts hi eve -the same redultd, mhilstA 'j"falling Wit hin
t he scope of fUHe™ .gﬁﬂ n. AS . A4 3 ;1, R » '
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Finally, it is to be understood that the inventive concept in any of its
aspects can be incorporated in many different constructions so that the
genérality of the preceding description is not to be superseded by the
particul ari tywoabniedse attached drawi ngs.. Various alterati onperscosfy99/ 17635
PCT/ S8/ 00079 -20 - nodifications and/or additions nmay be incorporated
into the various constructions and arrangenents of parts w thout departing

fromthe spirit or anbit of the invgyggéWL PCT/ S8/ 00079 -21 -
79 73 /0 - 13 /71
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THE CLAI V5. 1.
provi di ng a hangi ng space for

A storage systemincluding: a first conponent for
recei pt of sheeted objects;

5 a second

conponent adapted to couple to the first conponent to define a storage unit

and novabl e

Weg8 an open and a cl osed condition;

including a main rai

hangi ng the sheeted objects therefromwhen the second conponent

and ap &@bégm?,grrbl Y,

coupled to the first conponent at one end

is in the

cl osed condition and an extension portion coupled to the second conmponent

at the other end,
the main rail
whereat the rai
increase the effective length of th
objects to'slide o
obj ects along the

condi ti.on,

condi tion.

portion conprises an

t he extension 1
upon novenent of th
assenbl y |s in an extended condition,
assenbly and allow the sheeted

des8
&

rtion being extendible relative to
ond conponent toward the open

So as to

n72the ext ensi on rtlon i nqgrder to -spread/ fhe sheet ed
r assenbl when t\je secondyconponent is jn an open
2. sten1as cla{ned i claiml, \wherein the/extension
Eticul at ed “construct [N Torred. of at [feast one
pivotal ly connected rpi|ll el enment. i :
' Pl _
.A1 : ’
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3. A systemas clainmed in claim2, wherein a plurality of rail elenments
are provided, the 20 elenents being arranged to pivot in a substantially
horizontal plane and fold into the space provided by the first conponent
when the se /Grgggponent is in the closed condition. 4.

clained in 3?29%11 or 2. wherein the second conponent |s nnvedﬁ¥ ‘?%L open
condition by rotating relative to the first conponent and includes a guide
track for 25 receiving a roller provided at an end of the extension
portion, to allow the extension porquﬁq to extend linearly during relative
rotation of the SECQ?g conponent ehé nalntalnlng coupPZnE t her ebet ween.
A system as cl ai med Fym 2, wh at | east one ment is
arranged to bﬂyot 30 hn a\substantlalhy veh\lcal pl ane. PCT/ S8/ 00079 -
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6. A systemas clained in claim 3, wherein one of the elenents, renote
fromthe main rail when the extension portion-is extended, is fixed in

relation to the second conponent: 7. A systemas claimed in claim 3,
wher ei n one WO Yire3sel enents, renpte fromthe nain 5 rail woarscoeosxt ensi on
portion is extended, is pivotally coupled to the second conponent. 8. A

systemas clained in claim?7, wherein_said one of the elenents is
"L'-shaped and coupled to the secoﬁﬂ’%%nponent adj acent a free edge thereof
to hold a renminder of the rail assenmbly in spaced relation fromthe second
conponent when the sqggnd-congonentABSirnshe 10 open coaﬁﬂtion; 9. A
system as cl agged i n ‘aqy oneAdB the pxeceding clainms, wherein the first
.conmponent includes_a res i
of the unit and ﬁ hd d
?‘i’l e
W wher e

i

es a side panel and
e roof portions of
hel 1210. A system

' ana

efl cqndition,
'E/faﬁl roof ph

t | conponent is’ﬁpvotally attached to

pivotally attached
anot her roof porti g
the first and seco

as clai ned inﬁg{ﬁi H } g ,
the second conponep H ween the side panel
of the first T —a—_— = .
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: 20 conponent and the front panél : of’s_" t he ‘second conponent. 11. PCEHEOYAONS
claimed in any one of claims 1 to.8,. wherein the first conpReeieddhdhgsbioSs
base panel and a rear panel and the second-conponent includes a front
.panel , hingedly attached to thesbase panel. 25 12. A systemas clained in
claim11l, wherein a support structure is provided for supporting the
extensi on portion above the front panel_ when the second conmponent is in an
open condition. 30 13. A system as “Aained in claim 12, wherein the
support structure includes a strut, pivotally nounted to the second
conponent and pivotal froma storage position, when the PCT/ S8/ 00079
second conp ARY QR THRINYESXTIGNdi tion, to a supporting condition,
extending in a
In accordance with the present invention, there is provided a storage system including:
a first component for providing a hanging space for receipt of sheeted objects;
5 a second component adapted to couple to the first component to define a storage unit
and movable between an open and a closed condition; and
a rail assembly, including a main rail coupled to the first component at one end, for
hanging the sheeted objects therefrom when the second component is in the closed condition
and an extension portion coupled to the second component at the other end, the extension
10 portion being extendible relarive to the main rail upon movement of the second component
toward the open condition, whereat the rail assembly 1is in an extended condition, so as to
increase the effective length of the rail assembly and allow the sheeted objects to slide onto
the extension portion in order to spread the sheeted objects along the rail assembly when the

second component is in an open condition.

[
wh

Preferably, the second coniponent is moved to the open condition by rotating relative to the
first component and includes a guide track for receiving a roller provided at an ead of the
extension portion, to allow the extension portion to extend linearly during relative rotation of
the second component whilst maintaining coupling therebetween.

Preferably, the rail assembly comprises are articulated construction formed of at least one
pivotally connected rail element. Preferably, a plurality of clemcnﬁs are provided, the
elements being arranged to pivot in a substantially horizontal plane and fold into the space

provided by the first component when the -second component is in the closed condition.

8]
(¥4}

Alternatively, the at least one element is arranged to pivor in a substanrially vertical plane.

Preferably, the first component comprises a rear panel, a side panel, and at least a roof
portion of the unit and the second component is in the form of a front panel, pivotally artached

to the first component and includes a side panel and another roof portion whereby, in a closed

L
(en]

condition, the roof portions of the first and second components provide a full roof panel and

preferably, the first component is pivotally antached to the second component by

AMENDED SHEET (Article 34) (IPEA/AU)



+ *substantially upright manner with respect to the front panel. 14. pe1/6598/00079
systemas clainmed in any one of clains 1 to 8, wherein the fﬁ&ﬁﬁaf&ﬂ&&ﬂﬁqb99
includes 5 a rear panel and two side panels and the second conponént
-includes a front panel nounted on a track for novenent between an open and
closed condition in a direction perpendicular to the rear panel. 15. A
systemas clained in any one of.the preceding clains, wherein at |east one

of the 10 conponents is provided wt h-#br| er-support—i6——A-system as

clainmed in claim15, wherein the roller support j ' n the second
conponent. 15 17. A systemas clained in anymgmm‘ﬂﬁ ,ﬂwdi ng

cl ai ms, i nclMiE fFAHMSrri age assenbly upon whi ch=*the " nted, the
assenbly allowing the unit to pivot froman upright to a horizontal

orientation and to be subsequently horizontally displaced for storage. 18.

A system as icl ai r)@glmg-igecs?%ﬁ\ﬁaudmg_erei n the carriage assenbly includes a
platform 20 to which the unit is hingedly coupled for novenent between

the upright and lRadinistermpdnent for providiog s hanging) spage foraereipofsheetothphinctshe

platform %l | des faosreccin}d éo?np%fngn?%ap% tiozc&%lg ko the first component to define a storage umit
and movable between an open and a closed condition; and

a rail assembly, including a main rail coupled to the first component at one end, for

hanging the sheeted objects therefrom when the second component is in the closed condition

and an extension portion coupled to the second component at the other end, the extension

10 portion being extendible relative to the main rail upon movement of the second component

toward the open condition, whereat the rail assembly is in an extended condition, so as w0

increase the effective length of the rail assembly and allow the sheeted objects to slide onto

the extension portion in order to spread the sheeted objects along the rail assembly when the

second component is in an open condition.

2. A system as claimed in cizim 1, wherein the extension portion comprises an articnlated

construction formed of at least one pivotally connected rail element.

3. A system as claimed in claim 2, wherein a plurality of rail elements are provided, the
20 elements being arranged 1o pivot in a substantially horizontal plane and fold into the space

provided by the first compornent when the second component is in the closed condition.

4, A system as claimed in claim 1 or 2. wherein the second component is moved 1o the
open condition by rotating relative to the first component and includes a guide track for
25 receiving a roller provided at an end of the extension portion, to allow the extension portion
to exiend linearly during relative rotation of the second component whilst maintaining

coupling therebetween.

5. A system as claimed in claim 2, wherein the at least one element is arranged to pivot

30 in a substantially vertical plane.
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‘di'spl acement of the units. 19. A systemas claimed in claim1l, ppegBoBiosoTo
second raid assenbly is coupled to the first 25 conponent aﬁgceﬁreﬁw%ﬁg.\si?‘?%
extend, when the second conponent is in an open condition, substantralTy
-parallel to the first rail assenbly. 20. A systemas claimed in claiml1,
wherein the unit includes at |east one panel arranged for novenent to
enhance access to the sheeted objects hangi ng nm m ' nd coupl ed

30 to the second conponent via a |inkagf- open\i”m IIH\ "Wmmh t hat
novenent of the panel results in correspondi ng rfovéneht f st hé¢ second
conponent toward the open condition. PCT/ S8/ 00079 21. A system as
claimed in €l ai MAlsyswheisaglfiniedén ghim 3, aibleraid ohdef theklemease ndhote ifsons tppasLined
at another end by a support nepber connected to the first conponent, the
support nentsdlr WdiylgieXiEnsing PREAR 15 gKiendedy s B¥ed A geladone the spcoat compaBeTiot

to inhibit sliding novenent of a

7. A system as claimed in claim 3, wherein one of the elements, remote from the main

rail when the extension portion is extended, is pivotally coupled 1o the second component.

(92

8. A system as claimed in claim 7, wherein said one of the elements is 'L'-shaped and
coupled to the second component adjacent a free edge thereof to hold a remainder of the rail
assembly in spaced relation from the second component when the second cornponent is in the

10 open condition.

9. A system as claimed in any one of the preceding claims, wherein the first component
includes a rear panel, a side panel, and at least a roof portion of the unit and the second
component is in the form of a front panel, pivotally attached to the first component and
15 includes a side panel and another roof portion whersby, in a closed condition, the roof

portions of the first and second components provide a full roof panel.

10. A system as claimed in claim 9, wherein the first compornent is pivotally attached to
the second component by a hinge connection provided berween the side panel of the first

20 component and the fromt panel of the second comporent.

11. A system as claimed in any one of claims 1 to 8, wherein the first component includes
a base panel and a rear panel. and the second component includes a front panel, hingedly

attached to the base panel.

o
W’

12. A system as claimed in claim 11, wherein a support structure is provided for
supporting the extension portion above the front panel when the second component is in an

open condition.

(W8}
o

13. A system as claimed in claim 12, wherein the support structure includes a smut,

pivotally mounted to the second component and pivotal from a storage position, when the
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- ~hanger between the main rail and the extension portion. 5 22.

claimed in claim1l1l, wherein the extension portion is tel esco&iege%leﬁ

extendible relative to the main rail.
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second component is in 2 closed condition, to a supporting condilion, extending in a

substantially upright manner with respect to the front panel.

14. A system as claimed in any one of claims 1 to 8, wherein the first component includes

Ly

a rear panel and rwo side panels and the second compoenent includes a front panel mounted

on a track for movement between an open and closed condition in a direction perpendicular

to the rear panel.

15. A system as claimed in any one of the preceding claims, wherein at least one of the

10 components is provided with roller support.

16. A system as claimed in claim 15, wherein the roller support is provided on the second

component.

b
W

17. A system as claimed in any one of the preceding claims, including a carriage assembly

upon which the unit is mounted, the assembly allowing the unit to pivot from aa upright 0

a horizontal orientation and to be subsequently horizontally displaced for storage.

18. A system as claimed in claim 17, wherein the carriage assembly includes a platform,

20 to which the unir is hingedly coupled for movement berween the upright and horizontal

orientations and guide rails along which the platform slides for it to effect horizontal

displacement of the units.

19. A system as clairned in claim 1, wherein a second rail assembly is coupled to the first

substantially parallel to the first rail assembly.

<> component and arranged to extend, when the second component is in an open condition,

20. A system as claimed in claim 1, wherein the unit includes at least one panel arranged

for movement 1o enhance access to the sheeted objects hanging within the unit and coupled

30 to the second component viz a linkage opening mechanism such that movement of the panel

results in corresponding movement of the second component toward the open condition.
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21. A system as claimed in claim 1. wherein the mzin rail of the rail assembly is supported
at another end by a suppor: member connected to the first component. the support member
engaging the main rail from an underside thereof so as not 1o inhibit sliding movement of a

hanger between the main rzil and the extension portion.

22. A system as claimed in claim 1. wherein the extension portion is telescopically

extendible relative to the main rail.
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