WO 2004/ 033813 PCT/ SG2002/ 000232 TI TLE OF THE | NVENTI ON RECONFI GURABLE
FRAME SYSTEM FOR | NTERI OR USE BACKGROUND OF THE | NVENTI ON Field of the

| nvent i orwoeoq3esant i nvention relates to a frane syst ecrsiG2mroesnat al
beans and vertical hollow poles held together by clanping neans to forma
support system for denountable wall panels of different types in interior
of buildings which can take | oads and yet carry electrical and data cables

al ong the horizontal beans and al ongside the hollow vertical poles.
DESCRI PTI BNLEFOTHHIRENKENDIART Present day office furniture partition

systens are nodular in design. Such design nmakes use of nodul ar conponents
whi ch connect to each other easily, allow ng users to reconfigure the

of fi ce spREEONTOGURABLE oF RAWMEK BS¥GIEMNMERR. IRTBRI®RcHISEand Dat a cabl es
for office equipment are organized within the furniture partitions. Such
furniture partitions not only 1 -

BACKGROUND OF THE INVENTION
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



WD 2004/ 033813 PCT/ SG2002/ 000232 function as space dividers, but also have
i ntegrated shelves and overhead bins that attach in a nodular way. Current
denount abWwe 20a/d33&pst ens provi de conceal nent to el ectri eall/SGaod/ode3a
cables, provide outlets for electrical and data points, can acoustically

i nsul ate sound, provide openings for windows and doors, but do not
integrate nodularly with office furniture partition systens. They work

effectively by providing erected roons in the shortest possible tine. The
shel ves. afRN GRS R ARABE ALVIEPTSa HUSAIPS hawe JAIR6re{o0ns g ket AnAiegyr e heRd

necessarily fit a denountable wall system Thus, wall systenms suffer from
a drawback of being only limted to decoration and space division. Wll
syst ens h&is that attaph in @ mfiekarevaty. hei ght ceilings and, by its nature, has
to be custom zable as well. The interiors of a building will have a wall
systemand a furniture system which will nost |ikely not be conpatible

W th one anot Qrrre@ndehbustables arHIObyseAs providadentea méht 200416063313
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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 fit a demountable wall 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 nature,
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 drawbacks
descri bed above, a re-configurable frame systemfor use in interior of
bui | di ngswacoorwsslg to this invention conprises a firstPcCarsd2e000032
vertical hollow poles, each pole having four docking rails |engthw se; a
first and second horizontal beans, each horizontal beam having a C shaped
end adapted to fit into the docking rail of the hol | ow pole; a first and
second é’% L nmeans _characterized_in that "first vertical hollow pole

is erect MSJQQEeSO'aV?PerY B"EHQ‘H@@'BQ 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 neans, a
second C-shaped cgdelr ofo t beercpmst hdhé zdnewbadidam ides¢iibeddapaye aa 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 same docking

rail of the-cdonfigirametirame peysted! far ae€oindnbd@iarhdf andidinys seeording C- shaped
end of the second horizontal beamis fitted into the docking rail 3 WO
2004/ 033813 PCT/ S&002/ 000232

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; a first and second
clamping means characterized in that a ' first vertical hollow pole s
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 tzy applying a first clamping means, a second
C-shap‘ed 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
hor i zont avokeawns3spaced apart from each ot her, thereby POTIsIGagp2/006232 support
system Preferably the vertical hollow pole has radially curved inward
sides |l engthw se, the adjacent sides neeting to forma docking rail with

t he appearance of mushroom shaped protrusion; along the |ength of the

verti cal hoI | ow pole. Preferably the horizontal beam have tw C- shaped
ends, eacl?! tB&SH °%Ie\’ﬁf“é??'t'?)°'\‘qvf Pplgt 8t HhfeSAMEITEEORY S1Riphld SFidbSPERT n 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 G- shdgeidoriad bebm Heelthorin zdatenl by soivioat 8 tdesonds hlavming megssd,
protrusion of the hollow pole, the beamclanp gripper having two or nore
threads for insertion of screws to close the beamclanp gripper and beam
clanmp ancheth hpriesstalbeadm ¥R ped/ 8838 1BoRPCTESR MIRENA0IEbY 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 onto4 the mushroom shaped protrusion of the hollow pole, the
b.eam 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.

Pr ef er ablwowhew3sdie beam cl anp gri pper presses the end @®CTiSIG20020002320nt al
beam agai nst the beam cl anp anchor, 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
nmushr oom shape ﬁf protrusi ons agai nst the %ha‘t,) end of the horizontal
beam theSB‘é Yol ginehdREr Canberreanttd ghpthegherzrital paamebY iR dithg 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

i dent i cal Pgapisdcéel fibathe imushteomhshapent plothsion antle verizabfhalypyr essi 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 gporbl e franme systemallows wall panels 5 WO 2004/033813

PCT/ SG2002/ 000232

Preferably when the beam clamp gripper presses the end of the
horizontal beam against the beam clamp anchor, 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 hoilow pole reacts
by pushing out the mushroom-shaped protrusions against the C-shaped
end of the horizontal beam, the beam clamp anchof and beam clamp
gripper, thereby holding the horizontal beam in place securely.

Preferably the beam clamp gripper have rows of projections spaced
apart which fits through rows of holes identically spaced apartin tﬁe
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 holl ow pol es. BRI EF DESCRI PTI ON OF THE

DRAW NGS WD@0041038813a perspective view of a first enbodi memiSGabo2tone32
invention. Fig. 2 is a exploded perspective view of the holl ow pol e,

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 errbodl ment. Fig. 4 is a exploded view
of the cl aﬂg Hyehddutwadl B BrupkehiRd %”@PPE&P“aHtF 58aRFE 1383t anchor,
the beam clanp gri pper and beam clanp anchor shown fromthe exterior and
interior. Fig. 5is a cross sectional view of the clanping neans when

cl anped t botikentalidieaoom sstthpedtigal dollgwi eeles. t he hol | ow pol e, taken 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 BRIBF BESORVEr ZO4HOIBEISRRENNER 002/ 000232

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

Fig. 2 is 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.6is 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 EMBODI MENTS An enbodi nent of the present
invention will now be described with reference to the acconpanying

dr awi ngs.wbi2ge1/0338132, 3A, 4 - 5 show a reconfi gurabl e fPEMSCIYRI060732
according to a first enbodi mrent of the present invention. The
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_si 21 each side neeting the other
fo ad] acdiiSGRIELEN OForrE B EE ARSI AR EREs: usi on (259~ for docki ng

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 Anmsembodinrdnipeidtheppistsensiioventizm) witf oo beoldeswribhed Withal pol e.
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 poteFerene tethe addOnpRB4nySdBldn F¥T/ SG2002/ 000232

Figs. 1, 2, 3A, 4 -5 show a reconfigurable frame system accordiﬁg
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 |i ke wpoeotdmsss1dBnst al | ed onto the frame system El ectPeirsal2oeredo23ziat a
cables can be laid along the radially curved sides of the vertical hollow
pol es and along 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 AisarntiegefiBaceAiangertey. raguirraerisafbiusg hedirnetomlist 2t 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 ref errfutgiture tpetitioran whsh Refer ablegte ccdfiyy. shiglves,f racks, hohbimatsyerti 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 prahdusieonke (2 tRh irsthilbd @itecthred iraaid isgelehy. Aefeictrsdal haxid zont al
beam (10) is then 8 WD 2004/033813 PCT/ SG2002/ 000232

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
radially 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

pr ot r usi owo(28&)036413t he hol | ow vertical pole, as shown i RCFiISG20@B/00023y. 5 is
a cross section view of Fig. 1 taken across A- A'. Fig. 2 shows the

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

p03|t|ons Qf h veral rows of pr tions (3 t he be | a

gri pper eé g% "gﬁd\ﬁﬁ"eﬁ Reights, T %Jﬁe 'éSth& %'i Q%l)e”gv&%a ) Pia %&/'Fﬂg r ows
of proj ectl ons (35) on the beamclanp gripper (31) , to go through t hem
onto the identically |located depressions (36) in the beam clanp anchor
(32). Thehndrental hehmdée! Q)hisesiizn fited érteweng B4)a fogr anvBwogor eb@pg®B3) 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 aceebtagaomsi28)hef sthdeholiowt Vertichr ol abagresvrend EihR)%. ofFid.le

hori zontal beam (10). A beamclanp anchor (32) is then placed on the
opposite side of the first Cshaped 9 WO 2004/033813 PCT/ SG2002/ 000232

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 ngar 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 depr ewei20003$88) i n the beam cl anp anchor (32), hol e#cagGzine/cbeam cl anp
anchor and gripper in place. Screws (33) can then be inserted and fastened
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 chor.  (32) .and beam cl anp ripper (31) pulls the C shaped
e (12). Shothe ROMosBATE i ThGn{ae  olgHatonse Ml Riism SR
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
rai | whi cBripget hé5) nueuldoan Binapel the dralasi(dh ip28e berizdndalgam @ato hol | ow
pole. The C-shaped end (12) is held firmy in place by the clanping neans
(30) which is the beam cl anp anchor (32) screwed to the beam clanp gri pper

(31) . Sttessddpoessisnar @e)hiar ahemeadt edingd anthiohe32pdioddihy tHe \bednm nwar d
sides (21, 22) of the hollow vertical pole. In turn, the radially curved
10 WD 2004/ 033813 PCT/ S&002/ 000232

clamp anchor and gripper in place. 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
t he mushroom shaped protrusion agai nst the C shaped end (12) of the
hor i zont avOlze@wn33sii ch t hen pushes agai nst the beam cl ampTs&GRi2r00§232) and

beam cl anp gripper (31),

mat ching rows of projections (35) in the beamclanp gripper (32),
gone through the matchi ng rows of holes (11) in the horizontal bea

shown in Fi fit.into the rratch r of ressmns 3
the insi dé“"g?fdt ﬁggﬁeg% G2y HWcHBPm’(s‘QG)r 'Cghe réstfte?ﬁﬁ b be?'81“8<:9§‘6
through the holes in the horizontal beam into the depressions wou
reinforce the grip of the beam clanp anchor and beam clanp gripper on the
hor i zont althBwshserm phanst @reirgsignapdginfentthefC-sbaped hont z9R) adf Beam

t he second end of the first horizontal beamis clanped wth a
second beam cl anp anchor and second beam clanp gripper. The first
hori zont alhokieamtal $ethijswhizhdth@ndpasesgpadairt unhel yedm claiep oo qer) shaped
protrusion of first hollow pole at the desired height, without 11 WO
2004/ 033813 PCT/ S&002/ 000232

Simlarly,

and beam clamp gripper (31), thereby cﬂ:reating a firm and strong frame.

The matching rows of projections (35) in the beam clamp 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 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 beamclamp anchor and second beamclamp 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
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thereby creating a firmand strong frane. The

havi ng
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additional materials to pronote frictional resistance. A second verti cal

hol | ow pole is then erected, spaced apart fromthe first vertical pole, for
connect i oWOt2004¢438818i r st hori zontal beam Mre hori zont alPCivsene2mae3e hen be
| ai d and cl anped securely by nore beam cl anp grippers and beam clanp
anchors to any desired height at any part of the hollow pole since the
nmushr oom shaped protrusion runs the entire length of the hollow poI e,
creating t said frame. As Fi. g. since the vertical Iow pol e
has four Hﬁ&‘&“@ rﬁ‘@?ﬁi\@éﬁ Or 8{?'[]%1302%0‘(%53,‘ Bppistance g sier‘fof'ﬂe"?%'rc

docking rails along its length, horizontal beans can be laid and clanped
securely to the docking rails of the three other hollow vertical poles, if
desired. TRHownR@at 6r theds dreated. tepacedvrran dramctae fifet verticahpdle, ddted and
nore horizontal beans can be, clanped securely to these holl ow pol es,
eventually formng a frame system of vertical hollow poles and horizontal
beans. Heauynéctbgs tofthelXirsd hbCiRQokal baambeMpracrsrifohtbheeasasewdiidn The

i nventor has also found that stresses of heavy |oads 12 WD 2004/ 033813
PCT/ SG2002/ 000232

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
suince 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 forminQ a frame system of vertical hollow poles and
horizontal beams. Heavy loads of up to 100 kg can 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

f r amewor kwoheanoa3gibj ect s such as shel ves, racks, cabi nesT/Saad20be32i ke can
now be fitted onto the panels with use of sinple clanps. The franme can be
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

el ectri calar%aBYee’ﬂyt dishiabytgdy t°alt8ﬁgﬁP['§°’?t@&e§§é‘H‘ssi gad S?Fﬂqaér'i‘?/'?m’f he
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 polesow Tgoisewhandthigofrepent &% laideabesides fitingtléghtweiahd panels
electrical cables can be laid in at tinme of erection of the franmework,

wi thin the framework, thus avoiding unsightly wires and cables. Wen there

i s a need dnto rttel fayméeReridatheavandbhgtaet sicalascabkB&s, dackyoulcdbhrts
relatively easy to take out the cables. Thus, the frame system of vertical
hol | ow pol es and horizontal beanms 13 WO 2004/033813 PCT/ SG2002/ 000232

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 hollow poles and horizontal beams

13



can not only be easily erected, the franmework can carry heavy | oads and
carry data and electrical cables. Once the framework has been erected, and
el ectri cawoana/@3at1a cables laid inside, partition panelPETS&ER20026000232t ed
onto the framework. Lastly, cabinets, racks, shelves and the |Iike can be
fitted onto the beans and poles. Since the nushroom shaped holl ow pol e of
this first enbodi nent has four protrusions, horizontal beans can be laid
and cl anped secur four directions B and Fig. 6 shows the
second enfiBdi H@hton?y‘l%é fdt Yoveregiid i dap fﬁ%’f“ég’f’ﬂ@) CEBn%?réi’lhf’tf"MfO?qﬁ ee
radially curved inward sides (21, 22, 23), each side neeting the adjacent
side to form nushroom shaped protrusions (25, 26, 27). This allows the
fitti ng ofnfogaripndata angapbeasficahygatitesired height in three directions, 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 tlonder an@ fratheWOrkOGs0338a3eRCTEHCA0A2eHIA3Z 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
under st ooaot2n@t038$1@ i nvention is not limted to those pCESGe2enteszi nents,
and that various changes and nodifications may be effected therein by one
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 reconf i Y ab e frame system consisting of one or nore

hor i zont alSY BY§&e! Sk '?% E‘ﬁo Gt qrpbedi Oélnftl cal hollow poles held together with
t he clanping nmeans is strong enough to allow installation of cabinets,
racks, shelves and the like onto the wall panels. The frane systemis also
stabl e. The fritavingydeesrikgdopwicoad embadiypenlg afd theaimwamignofwith ectri cal
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 di f f ireferéiyce 16 th© AR EEIIP dPLAIngS200% OB Anderstood 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.

"y
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 frane systemfor interior use conprising of:-
two vertical hollow poles, each pole (20) having four docking rails (25,
26, 27, 28D en3ssai se; two horizontal beans, each hori romtS&20d2@amsg 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 clanpi ng neans (30)
characterized in that a first vertical hollow pole (20) is erected on a
surface, %'fih t G shaped end (12) of a first horizontal beam (10) is
fitted i ntd™ ocking 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
docking rdil dof recondignaebler freow systeOwiQolirtesior tkre sepmpseingcoéd hei ght,
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 WD
2004/ 033813 P@WoSz9aal B6N2w2poles, 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 (127) 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 in place by 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 secowo 2newi3zsint al beam held in place by applyi ng aPs&sSena2/000232pi ng
means, both horizontal beans spaced apart from each other, thereby formng
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 (}/ne({it%:cal paol e, . said mushroom shaped protrusi ons forned

i

d
fromthe 2RAdeEnged ERedr el 8f the SaPoRd hailgenieiheges tred HBtYerti cal

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 tg Wickinofrat hef Ko iseopneruartieal bollew phle fatctizerpiame seaord ( 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 t waeiyhtmeail Bot&sd (dizonfal bWEM2A6H 03FBdce BGTASIRMQ240002%d

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 Claim1 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

t he C shawedoerd3gi22) of the horizontal beam which is aaaptsedoo2to00B2t into
t he nmushroom shaped protrusion (25, 26, 27,28) of the vertical hollow
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 t bfeam cl %riglaogchor 32), (ireati ng stress forces on the radially
curved i na? d'o%i BEETHY 0Ioscrewso4jo FHosgdhgebermaalame PERAPHOIEThARd i n
turn, the radially curved inward sides of the vertical hollow pole reacts
by pushi ng the nmushroom shaped protrusions agai nst the Cshaped end (12)
of the hoPezghtciampeaaehot kd2)beharalivampessiohothe( 8Bmpind nbesns sekargly gr 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 pragpactithes CLSidpeapasai(@)asct thédohiavhry bebfehiclis redtag
positions to holes (11) in the horizontal beamand to 18 W) 2004/033813
PCT/ S&002/ 000232

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 5(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 beamclanp anchor (32), for a nore secure grip on
the horizontal beam and to ensure nore rigid alignnent of the horizontal

beam 7. wofwaws3sgst em of horizontal beans and verti calPChsiGzaz/opei3zs nmade
by extruded or roll form ng processes. 8. A vertical hollow pole as clained
in AQaiml having four radially curved inward sides (21, 22, 23, 24), each
side neeting the other adjacent side to forma nushroom shaped protrusion

(25, 26, 27, 285|). bei ng .docki rail s al on i{;) | ength, thereby permtting
fitting of PR} '%ﬁjggp%at ,Qgﬂac%‘a"ﬁ’pé’wgo'ﬁ 523n3°'gﬁemafe ?Wrér&[’ﬁr ee or
four docking rails for the installation of wall panels and ot her
furniture. 9. A vertical hollow pole as clained in Caim1l having three
radial |y uried henigandalsi 'H%%J“(EMJ, toensgm  medeh rigidealismmanig of hdhet her
adj acent side to forma nushroom shaped protrusion (25,26, 27) being
docking rails along its length, thereby permtting fitting of horizontal
beans, spaciedntglabéamto any one or two or three of the three docking rails
for 19 WD 2004/033813 PCT/ SG2002/ 000232

7. A frame system of horizontal beams and vertical hollow poles made

by extruded or roll forming processes.

8. A vertical hollow 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
wher ei n vaiDl20@iz03ed13 and ot her furniture can be nount edPaméGdenzrooerit ed on
t he spaced apart horizontal beans and vertical hollow poles. 11. A system
of horizontal beans and vertical hollow poles formng the frane systemfor
use in interior of buildi ngs as clainmed in daim 1 wherein electrical
wires and data wires ar aid within the recessed sides of the horizontal
S&IOUEPF

beam and the ASIA! iWall Ppppls. apg other furniture.

10. A re-configurable frame system for use ininterior of buildings
as claimed in 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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