06 OCT 2004 TITLE OF THE | NVENTI ON RECONFI GURABLE FRAVE SYSTEM FOR | NTERI OR
USE BACKGROUND OF THE I NVENTION Field of the Invention The present
invention relates to a frame system of horizontal beans and vertical
hol | ow pol es hel d toget her by cl anping neans to form a suppord 63¢dt &% f or
denmount abl e wal |l panels of different types in interior of buildings which
can take | oads and yet carry electrical and data cables along the
hori zontal beans and al ongside the hollow vertical poles. DESCRIPTI ON COF
THE RELATED ART Present day office furniture partition systens are nodul ar
in design. Such design makes use of nodul ar conponents which connect to
each other easily, allow ng users to reconfigure the office space
according toT/Wdr RFTdHuiNERERI@N El ectrical and Data cables for office
equi pnent are organized within the furniture partitions. Such furniture
partitions not only I

RECONFIGURABLE FRAME SYSTEM FQOR INTERIOR USE

BACKGROUND OF THE INVENTICN
Field of the Invention

The present invention relates to a frame system of horizontal
beams and vertical hollow poles held together by clamping means to
form a support system for demountable wall panels of different types
in interior of buildings which can take loads and yet carry electrical
and data cables along the horizontal beams and alongside the hollow
vertical poles.
DESCRIPTION OF THE RELATED ART

Present day office furniture partition systems are modular in design.
Such design makes use of modular components which connect to each
other easily, allowing users to reconfigure the office space according to
work requirements. Electrical and Data cables for office equipment are

organized within the furniture partitions. Such furniture partitions not only



06 OCT 2004 function as space dividers, but also have integrated shel ves
and overhead bins that attach in a nodular way. Current denountable wall
systens provide conceal nent to electrical and data cabl es, puﬁ%%ﬂ gﬁtlets
for electrical and data points, can acoustically insulate so , Er } de
openi ngs for w ndows and doors, but do not integrate nodularly with office
furniture partition systens. They work effectively by providing erected
rooms in the shortest possible tinme. The shelves and overhead bins of a
furniture partition systemmay not necessarily fit a denmountable wall
system Thus, wall systens suffer from a drawback of being only limted to

decoration and space division. Wil systens have to adapt to different
hei ght cei | i fgetigndes pRade divitersr kut Hae heve iplegraled Ghielvabl andagvarkéad The
interiors of a building will have a wall systemand a furniture system

which will nost likely not be conpatible with one another, and thus,
cannot wor k ibinstthatiettactin( 4 6n @UTar28ey

Current demountable wall systems provide concealment to electrical

and data cables, provide outlets for electrical and data points, can

acoustically insulate sound, provide openings for windows and doors, but

do not integrate modularly with office furniture partition systems. They

work effectively by providing erected rooms in the shortest possible

time. The shelves and overhead bins of a furniture partition system may

not necessarily fita demountable wail system. Thus, wall systems suffer from

a drawback of being only limited to decoration and space division. Wall

systems have to adapt to different height ceilings and, by its naturs, has to

be customizable as well.

The interiors of a building will have a wall system and a furniture

system, which will most likely not be compatible with one another, and thus,

cannot work in tandem.



PROBLEM TO BE SOLVED BY THE I NVENTION I n order to overcone the drambacks
descri bed above, a re-configurable frane systemfor use in interior
bui | di ngs according to this invention conprises a first and iﬁ ?ﬁ®
vertical hollow poles, each pole having four docking rails | gt 3@5
first and second horizontal beans, each horizontal beam having a C—shaped
end adapted to fit into the docking rail of the hollow pole; a first and
second clanping neans characterized in that a first vertical hollow pole
is erected on a surface, a first C shaped end of the first horizontal beam
is fitted into a docking rail of the first vertical hollow pole at a
sel ected height, and _held in place by applying a first clanping nmeans, a
second C- shé A 5P BIRSOLVES: BYoTHEJMVENTHENm is fitted into a docki ng
rail of a second vertical hollow pole at the sane sel ected height, a first
C-shaped end of a second horizontal beamis fitted into the sanme docking
rail of the firstinverddrcdb pokecoate a dheoddawimaht adebcribeds@bome, £ shaped
end of the second horizontal beamis fitted into the docking rail 3 06 OCT
2004

re-configurable frame system for use in interior of buildings according

to this invention comprises a first and second vertical hollow poles,
each pole having four docking rails lengthwise; a first and second
horizontal beams, each horizontal beam having a C-shaped end
adapted to fit into the docking rail of the hollow pole; afirst and second
clamping means characterized in that a first vertical hollow pole is
erected on a surface, a first C-shaped end of the first horizontal beam
is fitted into a docking rail of the first vertical hollow pole at a selected
height, and held in place by applying a first clamping means, a second
C-shaped end of the first horizontal beam is fitted into a docking rail
of a second vertical hollow pole at the same selected height, a first
C-shaped end of a second horizontal beam is fitted into the same
docking rail of the first vertical pole at a second height and the second

C-shaped end of the second horizontal beam is fitted into the docking rail



of the second vertical hollow pole at the same second hei ght, said second
hori zontal beam held in place by applying a second cl anpi ng neans, both
hori zontal beans spaced apart from each other, thereby form ng the support
system Preferably the vertical hollow pole has radially curved b Bivar2edh
sides |l engthw se, the adjacent sides neeting to forma docking rail with

t he appearance of mushroom shaped protrusion along the I ength of the
vertical hollow pole. Preferably the horizontal beam have two C shaped
ends, each being adapted to fit into the nmushroom shaped protrusion al ong
the length of each rail of the hollow vertical pole. Preferably a clanping
means consisting of a beamclanp gripper and a beam clanp anchor to clanp
each C- shape@f émgisefondheemicai holhevapolepahtheosrane s¢rondubéiogbbmaithspeand
protrusion of the hollow pole, the beamclanp gripper having two or nore
threads for insertion of screws to close the beamclanp gripper and beam
cl anp anchor hopeessi hegrd BEdO0H 128G by applying a second clamping means,

both horizontal beams spaced apart from each other, thereby forming
the support system.

Preferably the vertical hollow pole has radially curved inward
sides lengthwise, the adjacent sides meeting to form a docking rail with
the appearance of mushroom shaped protrusion along the length of the
vertical hollow pole.

Preferably the horizontal beam have two C-shaped ends, each
being adapted to fit into the mushroom shaped protrusion along the
length of each rail of the hollow vertical pole.

Preferably a clamping means consisting of a beam clamp gripper
and a beam clamp anchor to clamp each C-shaped end of the horizontal
beam onto the mushroom shaped protrusion of the hollow pole, the
beam clamp gripper having two or more threads for insertion of screws

to close the beam clamp gripper and beam clamp anchor, pressing



securely against the C shaped end of the horizontal beamwhich is adapted
to fit the nushroom shaped protrusion of the vertical hollow pole.
Preferably when the beam clanp gri pper presses the end of the horizontal
beam agai nst the beam cl anp anchor, creating stress forces on)$GheT gilkal |y
curved inward sides of the vertical hollow pole, and in turn, the radially
curved inward sides of the vertical hollow pole reacts by pushing out the
mushr oom shaped protrusi ons agai nst the C shaped end of the horizontal
beam the beam cl anp anchor and beam clanp gripper, thereby hol ding the
hori zontal beamin place securely. Preferably the beam clanp gri pper have
rows of projections spaced apart which fits through rows of hol es
identically Spa¢ely aasminsti the he-shinped zend af theamrizomta) heans ofhietepiessi ons
on the inside of the beam clanp anchor, identically spaced apart for a
secure grip and rigid alignnment of the horizontal beam Preferably the

re- confi gur algdeptfedate fity sthe nmaishmesn vidlaped apmeitsisid6 o GheA@dHcal hollow

pole.

Preferably when the beam clamp gripper presses the end of the
horizontal beam against the beam clamp anchor, c¢creating stress forces
on the radially curved inward sides of the vertical hollow pole, and in
turn, the radially curved inward sides of the vertical hollow pole reacts
by pushing out the mushroom-shaped protrusions against the C-shaped
end of the horizontal beam, the beam clamp anchor and beam clamp
gripper, thereby holding the horizontal beam in place securely.

Preferably the beam clamp gripper haverows of projections spaced
apart which fits through rows of holes identically spaced apartin the
horizontal beam, onto rows of depressions on the inside of the beam
clamp anchor, identically spaced apart for a secure grip and rigid
alignment of the horizontal beam.

Preferably the re-configurable frame system allows wall panels



and other furniture to be nmounted and de-nounted on the spaced apart

hori zontal beans and vertical hollow poles. BRI EF DESCRI PTI ON G: THE
DRAWNGS Fig. 1 is a perspective view of a first enbodi nent of th

invention. Fig. 2 is a exploded perspective view of the holl oﬂlﬁpQﬁTe 200
hori zontal beam and cl anpi ng neans, before assenbly. Fig. 3Ais a cross
sectional view of the first enbodi nent of hollow pole and Fig 3Bis a
cross sectional view of the second enbodinment. Fig. 4 is a exploded view
of the clanpi ng neans nmade up of beam cl anp gri pper and beam cl anp anchor,
the beam clanp gripper and beam clanp anchor shown fromthe exterior and
interior. Fig. 5is a cross sectional view of the clanping neans when
clanped to tREIntF Jerishagedboproeynist gndode-rentas bowthgosracedakesart al ong
A- A of Fig. 1. Fig. 6 is a perspective view of a second enbodi nent of
the invention. Fig. 7 is a cross section view of the horizontal beam al ong
B - B of Fidorizogtahehe@@R 2004 vertical hollow poles.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of a first embodiment of the invention.

Fig. 2is a exploded perspective view of the hollow pole, horizontal
beam and clamping means, before assembly.

Fig. 3A is a cross sectional view of the first embodiment of hollow
pole and Fig 3B is a cross sectional view of the second embodiment.

Fig.4 is a exploded view of the clamping means made up of beam
clamp gripper and beam clamp anchor, the beam clamp gripper and
beam clamp anchor shown from the exterior and interior.

Fig. 5 is a cross sectional view of the clamping means when
clamped to the mushroom shaped protrusion of the hollow pole, taken
along A — A’ of Fig. 1.

Fig. 6 is a perspective view of a second embodiment of the invention.

Fig. 7 is a cross section view of the horizontal beam along B — B’ of Fig. 2



DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS An enbodi ment of the present
invention will now be described with reference to the acconpanying
drawings. Figs. 1, 2, 3A, 4 - 5 show a reconfigurable frame system
according to a first enbodi nent of the present invention. The0 & 0CT 200%
reconfigurable frane system conprises two or nore horizontal beans with
two or nore hollow vertical poles. Referring to Fig. 3A, the hollow pole
has four radially curved inward sides (21), each side neeting the other
two adjacent sides to form a nmushroom shaped protrusion (25), for docking
with the Cshaped end of a horizontal beam Referring to Fig. 5, the

hori zontal beam (10) has two C-shaped ends, each end (12) being adapted to
fit into the PESAREVHPShAQHIHE PREFERRBA EMBEPDHIENT® hol | ow vertical pole.
O her horizontal beans and hollow vertical poles can be added to erect a
reconfigurable frane systemand |ikew se, horizontal beans and verti cal
hol | ow pol es can Aneemb@&im@GT 02064 present invention will now be described with

reference to the accompanying drawings.

Figs. 1, 2, 3A, 4 - 5 show a reconfigurable frame system according

to a first embodiment of the present invention.

The reconfigurable frame system comprises two or more horizontal

beams with two or more hollow vertical poles.

Referring to Fig. 3A, the hollow pole has four radially curved

inward sides (21), each side meeting the other two adjacent sides to form

a mushroom shaped protrusion (25), for docking with the C-shaped end

of a horizontal beam.

Referring to Fig. 5, the horizontal beam (10) has two C-shaped

ends, each end (12) being adapted to fit into the mushroom shaped

protrusion {25) of the hollow vertical pole. Other horizontal beams

and hollow vertical poles can be added to erect a reconfigurable frame

system and likewise, horizontal beams and vertical hollow poles can be



di smantl ed, in accordance to requirenents of users. Panel walls and
furniture partitions which are able to carry shelves, racks, cabinets and
the like are then installed onto the frame system Electrical and data
cables can be laid along the radially curved sides of the vertggagCT loggsl ow
pol es and al ong the sides of the horizontal beans. Both the first and
second C-shaped ends of the horizontal beam are joined to the nushroom
shaped protrusion of the first and second hollow pole and held in place by
cl anpi ng nmeans. Referring to Fig. 4, the clanping neans consists of a beam
clanp gripper (31) and a beam cl anp anchor (32). The set up of the
re-configurable frame systemusing the first enbodinent is now descri bed,
by referri ngditsonartteddrimacegrdanefter rrengiremeMsgof Usees. f Pasel well$ ovanderti cal
pole (20) with four radially curved inward sides (21, 22, 23) , each side
nmeeting the adjacent side to forma docking rail in the formof a nushroom
shaped protr figingnre P2Bjtiddé, vhigh i sarer ebteedo vaarty csidives, Aakks,stcabhmetz ont al
beam (10) is then 8 06 OCT 2004

and the like are then installed onto the frame system. Electrical and
data cables can be laid along the radially curved sides of the vertical
hollow poles and along the sides of the horizontal beams.

Both the first and second C-shaped ends of the horizontal beam
are joined to the mushroom shaped protrusion of the first and second
hollow pole and held in place by clamping means.

Referring to Fig. 4, the clamping means consists of a beam clamp
gripper {31) and a beam clamp anchor (32).

The set up of the re-configurable frame system using the first
embodiment is now described, by referring to the drawings.

Referring to Fig. 1, a first hollow vertical pole (20) with four
radialiy curved inward sides (21, 22, 23), each side meeting the adjacent
side to form a docking rail in the form of a mushroom shaped protrusion

(25, 26, 27) is erected vertically. A first horizontal beam (10) is then



raised to the desired height. The first C-shaped end (12) of the first

hori zontal beam (10) is then fitted into one of a four nmushroom shaped
protrusion (25) of the hollow vertical pole, as shown in Fig. 5. Fig. 5 is
a cross section view of Fig. 1 taken across A - A . Fig. 2 shdiB DCRe2hp
hori zontal beam (10) wth several rows of holes (11) spaced apart, on its
sides near the end of each beam These holes (11) would match the
positions of the several rows of projections (35 on the beam clanp
gripper (31) , as shown in Fig. 4. These holes (11) would allow the rows
of projections (35) on the beamclanp gripper (31) , to go through them
onto the identically |ocated depressions (36) in the beam clanp anchor
(32). The hor@sedntd vile dehireddwifiitr sTheeVisst B43haded ahd 6V2)sof dins f(r38) to be
fastened through the beam clanp gripper (31), through the horizontal beam
and then into the beam cl anp anchor (32). The beamclanp gripper (31) is

t hen pl aced agdaiostai bhems{ide ioftheh hittéd risto &hsbapedoenehushzZonofshtped

hori zontal beam (10). A beamclanp anchor (32) is then placed on the
opposite side of the first Cshaped 9 06 OCT 2004

protrusion (25) of the hollow vertical pole, as shown in Fig.5. Fig.5

is a cross section view of Fig. 1 taken across A — A,

Fig. 2 shows the horizontal beam (10) with several rows of holes

(11) spaced apart, on its sides near the end of each beam. These holes

(11) would match the positions of the several rows of projections (35)

on the beam clamp gripper (31), as shownin Fig. 4. These holes (11)

would allow the rows of projections {(35) on the beam clamp gripper

(31) , to go through them onto the identically located depressions (36) in

the beam clamp anchor (32). The holes include threads for screws {34)

to allow screws (33) to be fastened through the beam clamp gripper (31},

through the horizontal beam and then into the beam clamp anchor (32).

The beam clamp gripper (31) is then placed against the side of

the first C-shaped end (12} of the horizontal beam (10). A beam clamp

anchor (32) is then placed on the opposite side of the first C-shaped



end of the horizontal beam The rows of projections in the beam cl anp
gripper (35) would go through the holes (11) in the horizontal beam onto
t he depressions (36) in the beam clanmp anchor (32), holding the beam clanp
anchor and gripper in place. Screws (33) can then be inserted D&nefT @8ened
into the beamclanp gripper (31) through the horizontal beamending at the
depressions in beam clanp anchor (32). Wen the screws (33) are tightened,
t he beam cl anp anchor (32) and beamclanp gripper (31) pulls the C shaped
end (12) of the horizontal beamtightly against the nmushroom shaped
protrusion (25) of the vertical hollow pole. Fig. 5 shows a cross section
of the C-shaped end (12) of the horizontal beam (10) fitted i nto docking
rail which i $ngeé theSafigemasheared Theorewsi OrrroRB)ions inhthevizgam ckdmol | ow
pole. The C-shaped end (12) is held firmy in place by the clanping neans
(30) , which is the beamclanp anchor(32) screwed to the beam cl anpgri pper
(31) . StresgrippeceSsanoulthepetiooggbribat eeles! t)ie thadioakbytat bearedniawar d
sides (21, 22) of the hollow vertical pole. In turn, the radially curved 10
06 OCT 2004

the depressions (36) in the beam clamp anchor (32), holding the beam

clamp anchor and gripper inplace. Screws (33} can then be inserted
and fastened into the beam clamp gripper (31) through the horizontal
beam ending at the depressions in beam clamp anchor (32). When the
screws (33) are tightened, the beam clamp anchor (32) and beam clamp
gripper (31) pulls the C-shaped end (12) of the horizontal beam tightly
against the mushroom shaped protrusion (25) of the vertical hollow pole.

Fig. 5 shows a cross section of the C-shaped end (12) of the
horizontal beam (10) fitted into docking rail which is the
mushroom-shaped protrusion (25) of the vertical hollow pole. The
C-shaped end (12) is held firmly in place by the clamping means (30),
which is the beam clamp anchor (32) screwed to the beam clamp gripper
(31). Stress forces are therefore created on the radially curved inward

sides (21, 22) of the hollow vertical pole. In turn, the radially curved

10



inward sides (21, 22) of the hollow vertical pole reacts by pushing out

t he mushroom shaped protrusion agai nst the C shaped end (12) of the

hori zontal beam which then pushes agai nst the beam cl anp anchor (32) and
beam cl anp gri pper (31), thereby creating a firmand strong fr{pp®CT THIBh
mat ching rows of projections (35) in the beamclanp gripper (32), having
gone through the matching rows of holes (11) in the horizontal beam as
shown in Fig. 2 would fit into the matching rows of depressions (36) in
the inside of the beam clanp anchor (32). The fitting of projections,

t hrough the holes in the horizontal beam into the depressions would
reinforce the grip of the beam clanp anchor and beam clanp gripper on the
hori zont al bé&wrardnsldes dAbt22)r eigthe abllgmmenticdf pols arehdtw biyz eeshingbeam
Simlarly, the second end of the first horizontal beamis clanmped wth a
second beam cl anp anchor and second beam clanp gripper. The first

hori zont al bé&smmiushitdonsshagied mntiusicanpeainsec tireCysHapet hendust) oemheshaped
protrusion of first hollow pole at the desired height, without 11 06 OCT
2004

horizontal beam, which then pushes against the beam clamp anchor (32)

and beam clamp gripper (31), thereby creating a firm and strong frame.

The matching rows of projections (35) in the beam clamp gripper

(32), bhaving gone through the matching rows of holes (11) in the

horizontal beam as shown in Fig. 2 would fit into the matching rows of

depressions (36) in the inside of the beam clamp anchor (32). The fitting

of projections, through the holes in the horizontal beam, into the

depressions would reinforce the grip of the beam clamp anchor and beam

clamp gripper on the horizontal beam and promote rigid alignment of

said horizontal beam.

Similarly, the second end of the first horizontal beam is clamped

with a second beam clamp anchor and second beam clamp gripper. The

first horizontal beam is thus laid and clamped securely to the mushroom

shaped protrusion of first hollow pole at the desired height, without

11



additional materials to pronote frictional resistance. A second verti cal
hol | ow pole is then erected, spaced apart fromthe first vertical pole, for
connection to the first horizontal beam Mre horizontal beans can then be
| ai d and cl anped securely by nore beam cl anp gri ppers and beam 0d 8&H 2ppy
anchors to any desired height at any part of the hollow pole since the
mushroom shaped protrusion runs the entire length of the hollow pole,
creating the said frane. As shown in Fig. 1, since the vertical hollow pole
has four rmnushroom shaped protrusions (25, 26, 27, 28) in the form of
docking rails along its length, horizontal beans can be |laid and cl anped
securely to the docking rails of the three other hollow vertical poles, if
desired. The adaif@Rabrm#lgsiafsotmdProngte rfoictionalr t¢sistbneol dsseeandoeedbded and
nore horizontal beanms can be cl anped securely to these holl ow pol es,
eventually formng a frame system of vertical hollow poles and horizontal
beans. Heavy hbobedspaé iaptheo 0tkd) spaveldeapdradesin dhe fing vefticatpater; Kor The

i nventor has al so found that stresses of heavy |loads 12 06 OCT 2004

connection to the first horizontal beam. More horizontal beams can then
be laid and clamped securely by more beam clamp grippers and beam
clamp anchors to any desired height at any part of the hollow pole
since the mushroom shaped protrusion runs the entire length of the
hollow pole, creating the said frame.

As shown in Fig. 1, since the vertical hollow pole has four
mushroom-shaped protrusions (25, 26, 27, 28) in the form of docking rails
along its length, horizontal beams can be laid and clamped securely to
the docking rails of the three other hollow vertical poles, if desired.

The inventor has found that more vertical poles can be added and
more horizontal beams can be clamped securely to these hollow poles,
eventually forming a frame system of vertical hollow poles and
horizontal beams. Heavy loads of up to 100 kg c¢an be placed on the

framework. The inventor has also found that stresses of heavy loads

12



are evenly distributed to the horizontal beans and vertical hollow poles.
Thus when the frane is laid, besides fitting |ightweight panels onto the
framewor k, heavy objects such as shelves, racks, cabinets and the |i can
now be fitted onto the panels with use of sinple clanps. The 8 Skl ic M pe
easily re-configured by dismantling any horizontal beam and vertical

hol | ow pole and installing themat different |ocations and at different

hei ghts within the frane system The horizontal beans allows data and
electrical cables to be laid along its recessed side. Simlarly, the
vertical hollow poles also allow data and electrical cables to be laid
along its radially curved inward sides or recesses. \Wen the framework of
vertical hol ReRv pEinds dnldibutad ztmtthe hbuaergahr beenectasd, vedical amellow
electrical cables can be laid in at tinme of erection of the framework,
within the framework, thus avoiding unsightly wires and cables. Wen there
is a need toppkesl ayhtuhevitat the fnacheel éxtlaidcabestddd Egting lightweidrd fdemels
relatively easy to take out the cables. Thus, the frame system of vertical
hol | ow pol es and horizontal beans 13 06 OCT 2004

onto the framework, heavy objects such as shelves, racks, cabinets
and the like can now be fitted onto the panels with use of simple clamps.

The frame can be easily re-configured by dismantling any horizontal
beam and vertical hollow pole and installing them at different locations
and at different heights within the frame system.

The horizontal beams allows data and electrical cables to be laid
along its recessed side. Similarly, the vertical hollow poles also allow
data and electrical cables to be laid along its radially curved inward sides
orrecesses. When the framework of vertical hollow poles and horizontal
beams are erected, data and electrical cables can be laid in at time
of erection of the framework, within the framework, thus avoiding
unsightly wires and cables. When there is aneed to re-lay the data
and electrical cables, it would be relatively easy to take out the cables.

Thus, the frame system of vertical holiow poles and horizontal beams

13



can not only be easily erected, the framework can carry heavyl oads and
carry data and electrical cables. Once the framework has been erected, and
el ectrical and data cables laid inside, partition panels can be fitted
onto the framework. Lastly, cabinets, racks, shelves and the 0ibkéCTc @bk be
fitted onto the beans and poles. Since the nushroom shaped hol | ow pol e of
this first enbodi nent has four protrusions, horizontal beans can be laid
and clanped securely in four directions. Fig. 3B and Fig. 6 shows the
second enbodi nent. The hollow vertical pole (20) consisting of three
radially curved inward sides (21, 22, 23), each side neeting the adjacent
side to form nmushroom shaped protrusions (25, 26, 27). This allows the
fitting of hepnzoet ahly beadsilpf ceavyedestheellamewgtkt ¢an tchrrgehelvydesadsons, as
shown in Fig. 3B. The erection of the hollow vertical poles and fitting of
hori zontal beans is carried in the sanme manner as described for the
erection of the ¢argeddth @6d OTEcRA@4 cables.

Once the framework has been erected, and electrical and data

cables laid inside, partition panels can be fitted onto the framework.

Lastly, cabinets, racks, shelves and the like can be fitted onto the

beams and poles.

Since the mushroom shaped hollow pole of this first embodiment

has four protrusions, horizontal beams can be laid and clamped

securely in four directions.

Fig. 3B and Fig. 6 shows the second embodiment. The hollow

vertical pole (20) consisting of three radially curved inward sides (21,

22, 23), each side meeting the adjacent side to form mushroom

shaped protrusions (25, 26, 27). This allows the fitting of horizontal

beams of any desired height in three directions, as shown in Fig. 3B.

The erection of the hollow vertical poles and fitting of horizontal beams

is carried in the same manner as described for the erection of the frame

14



systemusing the first enbodi ment. Having described preferred enbodi nents
of the invention with reference to the acconpanying drawings, it is to be
understood that the invention is not limted to those precise 6§qﬁﬁi nts,
and that various changes and nodifications may be effected therei bgﬁ ne
skilled in the art without departing fromthe scope or spirit of the
invention as defined in the appended clains. Advantageous effects of the

i nvention A reconfigurable frame system consisting of one or nore

hori zontal beans and two or nore vertical hollow poles held together wth
t he clanping nmeans is strong enough to allow installation of cabinets,
racks, shelves and the like onto the wall panels. The frame systemis also
stabl e. The FYaRE pstethel st smbedenete | ayi ng and carrying of electrica
and data cables. The sane frame system can be dismantled and re-assenbl ed
inadifferent location and electrical and data cables re-laid w thout
much difficulty. Heyo6 ¢3SPrip@d4 preferred embodiments of the invention with

reference to the accompanying drawings, it is to be understood that the
invention is not limited to those precise embodiments, and that various
changes and modifications may be effected therein by one skilled in the
art without departing from the scope or spirit of the invention as defined
in the appended claims.

Advantageous effects of the invention

A reconfigurable frame system consisting of one or more

horizontal beams and two or more vertical hollow poles held together

with the clamping means is strong enough to allow installation of

cabinets, racks, shelves and the like onto the wall panels. The frame

system is also stable. The frame system also allows the laying and

carrying of electrical and data cables. The same frame system can be

dismantled and re-assembled in a different location and electrical and

data cables re-laid without much difficulty.

15



CLAIM5 1. A reconfigurable frame systemfor interior use conprising of:
two vertical hollow poles, each pole (20) having four docking rails (25,
26, 27, 28) lengthw se; two horizontal beans, each horizontal beam (10)
having a C-shaped end (12) adapted to fit into the docking rai® B(0XT, 288,
27,28) of the hollow vertical pole (20); and two clanpi ng neans (30)
characterized in that a first vertical hollow pole (20) is erected on a
surface, a first C shaped end (12) of a first horizontal beam (10) 1is
fitted into a docking rail (25) of the first vertical hollow pole at a
sel ected height, and held in place by applying a first clanping neans
(30), a second C-shaped end of the first horizontal beamis fitted into a
docki ng rail GdfAlMSsecond vertical hollow pole at the same sel ected height,
a first G shaped end of a second horizontal beamis fitted into the sane
docking rail (25) of the first vertical pole at a second height 16 06 OCT
2004 1. A reconfigurable frame system for interior use comprising of:-

two vertical hollow poles, each pole (20) having four docking rails
(25, 26, 27, 28) lengthwise;

two horizontal beams, each horizontal beam (10) having a
C-shaped end (12) adapted to fit into the docking rail (25, 26, 27,28)
of the hollow vertical pole (20); and

two clamping means (30)
characterized in that a first vertical hollow pole (20) is erected on a
surface, a first C-shaped end (12) of a first horizontal beam (10)
is fitted into a docking rail (25) of the first vertical hollow pole at
a selected height, and held inplaceby applying a first clamping means
(30), a second C-shapedend of the first horizontal beam is fitted into
a docking rail of a second vertical hollow pole at the same selected
height, a first C-shaped end of a second horizontal beam is fitted into

the same docking rail (25) of the first vertical pole at a second height
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and the second C-shaped end of the second horizontal beamfitted into the
docking rail of the second vertical hollow pole at the sanme second height,
sai d second horizontal beam held in place by applying a second clanping
means, both horizontal beams spaced apart from each other, the0dbfCT gpmi ng
the frame system 2. A docking rail (25, 26, 27, 28) ) of the vertical

hol | ow pole as clainmed in Caim1l being a mushroom shaped protrusion al ong
the length of the vertical pole, said nushroom shaped protrusions forned
fromthe neeting of adjacent radially curved i nward sides of the vertical
holl ow pole. 3. A horizontal beam (10) as clainmed in Caim21 which have
two C-shaped ends, each end (12) being adapted to fit into the nushroom
shaped pr ot r #idoHeofe¢dnd Heishaned eandi dfathemsicend orixootarpiamg fitkednint¢ 30) as
claimed in Caim1l consisting of a beamclanp gripper (31) and a beam

cl anp anchor (32), the beamclanp gripper and beam cl anp anchor each

havi ng two orthemtacking eail (F4thelFe®BdOATtZBD40llow pole at the same second

height, said second horizontal beam held inplace by applying a second
clamping means, both horizontal beams spaced apart from each other,
thereby forming the frame system.

2. A docking rail (25, 26, 27, 28) ) of the vertical hollow pole as
claimed in Claim 1 being a mushroom shaped protrusion along the length
of the vertical pole, said mushroom shaped protrusions formed from the
meeting of adjacent radially curved inward sides of the vertical hollow
pole.

3. A horizontal beam (10) as claimed in Claim 1 which have two
C-shaped ends, each end (12) being adapted to fit into the mushroom
shaped protrusion of the hollow vertical pole.

4. A clamping means (30) as claimed in Claim 1 consisting of a
beam clamp gripper (31) and a beam clamp anchor (32}, the beam clamp

gripper and beam clamp anchor each having two or more holes (34,
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37) for insertion of screws to close the beamclanp gripper (31) and beam
cl anp anchor (32), thereby pressing the clanpi ng neans securely against
the C-shaped end (12) of the horizontal beamwhich is adapted to fit into
t he mushroom shaped protrusion (25, 26, 27,28) of the verticalg g 9ol 200
pole. 5. A clanping neans (30) as clainmed in Caim4 wherein the beam
clanp gripper (31) presses the Cshaped ends (12) of the horizontal beam
agai nst the beam clanp anchor (32), creating stress forces on the radially
curved inward sides (21,22, 23,24) of the vertical hollow pole and in
turn, the radially curved inward sides of the vertical hollow pole reacts
by pushing the nushroom shaped protrusi ons agai nst the C-shaped end (12)
of the horiz8fl Pr degsrtionhel Iseeawsc| dnrlesrchioe 3@ clamp lseianer dB&Enandyr i pper
(31), thereby holding the horizontal beamin place securely. 6. A clanping
means (30) as clainmed in Claim4 wherein the beam clanp gripper (31) has
rows of proj éeainonkanBa)crapdd2 Husaeliy anesshmyithg cladeivtg roabnsratechieng
positions to holes (11) in the horizontal beamand to 18 06 OCT 2004

against the C-shaped end (12) of the horizontal beam which is adapted
to fit into the mushroom shaped protrusion (25, 26, 27,28) of the vertical
hollow pole.

5. A clamping means (30) as claimed in Claim 4 wherein the beam
clamp gripper (31) presses the C-shaped ends (12) of the horizontal beam
against the beam clamp anchor (32), creating stress forces on the
radially curved inward sides (21,22, 23,24) of the vertical hollow pole and
in turn, the radially curved inward sides of the vertical hollow pole
reacts by pushing the mushroom shaped protrusions against the C-shaped
end (12) of the horizontal beam, the beam clamp anchor (32) and beam
clamp gripper (31}, thereby holding the horizontal beam in place securely.
6. A clamping means (30) as claimed in Claim 4 wherein the beam
clamp gripper (31) has rows of projections (35) spaced apart and having

identical matching positions to holes (11) in the horizontal beam and to
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depressions (36) in the beam clanp anchor (32), for a nore secure grip on
the horizontal beam and to ensure nore rigid alignnent of the horizontal
beam 7. A reconfigurable frane systemas clainmed in Claiml ﬁ?gﬁﬁjg@f

hori zontal beans and vertical hollow pol es nmade by extruded or nlng
processes. 8. A vertical hollow pole as claimed in Caim1 having four
radially curved inward sides (21, 22, 23, 24), each side neeting the other
adj acent side to forma nushroom shaped protrusion (25, 26, 27, 28) being
docking rails along its length, thereby permtting fitting of horizontal
beans, spaced apart, to any one or two or three or four docking rails for

the install aty, nasg' oa\é/atés)pa’neﬁe b%gﬁl ameg F]nl {/3% for 9 c,)Ahavseerct}cal hoI | ow
n hr

pol e as clalne 1 havi ge T ac cut'ved" T fwar ga@s (21,
22, 23), each S|de neeting the other adjacent side to fornta nushroom

shaped protrhg 2§| % 27% E) docking. rails an Q

thereby permitii ?@é%? 5 8pd o?ﬁ%éﬁt'ﬂ?reog@ffga“%%'é °”F‘Uﬂﬁ pedfe or

two or three of the three docking rails for 19 06 OCT 2004
7. A reconfigurable frame system as claimed in Claim 1 wherein the
horizontal beams and vertical hollow poles made by extruded or
roll forming processes.
8. A vertical bhollow pole as claimed in Claim 1 having four radially
curved inward sides (21, 22, 23, 24}, each side meeting the other
adjacent side to form a mushroom shaped protrusion (25, 26, 27, 28)
being docking rails along its length, thereby permitting fitting of
horizontal beams, spaced apart, to any one or two or three or four
docking rails for the installation of wall panels and other furniture.
9. A vertical hollow pole as claimed in Claim 1 having three radially
curved inward sides (21, 22, 23), each side meeting the other adjacent
side to form a mushroom shaped protrusion (25,26, 27) being docking rails

along its length, thereby permitting fitting of horizontal beams,

spaced apart, to anyone or two or three of the three docking rails for
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the installation of wall panels and other furniture. 10. A re-configurable
frame systemfor use in interior of buildings as clainmed in daiml
wherein wall panels and other furniture can be nounted and de- nDunted on

t he spaced apart horizontal beans and vertical hollow poles. 4§ 0C A st em
of horizontal beans and vertical hollow poles formng the franme systemfor
use in interior of buildings as clainmed in CCaiml wherein electrical
wires and data wires are laid within the recessed sides of the horizontal
beam and the hol |l ow vertical pole. 20 ABSTRACT RECONFI GURABLE FRANVE
SYSTEM FOR I NTERIOR USE A first vertical hollow pole is erected on a

surface, the‘mi”ﬁ&aﬁéﬁafﬁfg?aﬁggngf ? E fgmﬁgé iZoQtal beamis fitted into

a docking rail of t rtica ‘and held in place by
applying a first clanmping neans. The second C—shaped end of the first

hori zont al b%m iASr(l;.--r(‘!(c:;ﬁlfigurable frame system for use in interior of buildings
as claimedin Claim 1 wherein wall panels and other furniture can be
mounted and de-mounted on the spaced apart horizontal beams and
vertical hollow poles.
11. A system of horizontal beams and vertical hollow poles forming the
frame system for use in interior of buildings as claimed in Claim 1
wherein electrical wires and data wires are laid within the recessed

sides of the horizontal beam and the hollow vertical pole.
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fitted into a docking rail of the second vertical hollow pole and held in
pl ace by a second cl anpi ng neans. A second hori zontal beamhas its first
C-shaped end fitted into the docking rail of the first vertical pole and
t he second C-shaped end fitted into the docking rail of the secBdCT 2py
vertical hollow pole, and held in place by a third and a fourth cl anping
nmeans. More horizontal beans and nore vertical poles can be held in
position by nore clanping neans, to formthe frame systemto allow the
installation of panels and the cabinets and the like. Fig. 1

ABSTRACT

RECONFIGURABLE FRAME SYSTEM FOR INTERIOR USE

A first vertical hollow poie is erected on a surface, the first C-shaped

end of a first horizontal beam s fitted into a docking rail of the

first vertical hollow pole, and held inplace by applying a first clamping

means. The second C-shaped end of the first horizontal beam is then

fitted into a docking rail of the second vertical hollow pole and held in

place by a second clampingmeans. A second horizontal beam has its first

C-shaped end fitted into the docking rail of the first vertical pole and

the second C-shaped end fitted into the docking rail of the second

vertical hollow pole, and held inplace by a third and a fourth clamping

means. More horizontal beams and more vertical poles can be held

in position by more clamping means, to form the frame system to allow

the installation of panels and the cabinets and the like.

Fig. 1
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