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Met hod for Twisting Hollow Bars TECHNI CAL FI ELD [ 001]
A nethod for twisting hollow bars into a desired

wo ongiopaeds nal tw sted spiral formis di scl osedPCTRE62009/000059

hol | ow bars may formpart or all of a grille, railing,
metal work and |ike architect ur1al el ement where the

twi sted spiral formnmay serve ‘as decorative or
ornament al purposes. A nunber of conponents or parts
for use in resp f 1, S+, G @ Egrs are

al so di scl osed. e@ﬁéﬁ%ﬁ%"ﬁ %ﬁlﬂ#\ho%% tion to
provi di ng barrier purposes, the row of bars formng a

grille, grating, divider, railing, and other metalwork
pi eces, openwork cover or barrier to doors and

\gm%m lattice fornms and the |ike
r furniture elements may be treated to

-improve upon its otherw se spartan barri cadi ng

outl ook. In particular, each of the bars may be

100 Pos & nedbed faedwisiing iliow kaes intata d@érreaulﬁnglwdsm@ldtvvlsted
I
{%\%rélfféﬁ’nﬁ%%%lc}%ey @E&?b&)ﬂ%gb%lrs ﬂ%‘a{yﬁ ?I?\C[Bgl{ bP Il o?aagrllle railing,
metamkadndamke[érﬁﬁﬂtedtnrae@emleat ofhesd cthet twistetdngpiral form may
arte bar or strij b an appara

&P G %Cf?rﬁ !PQ’ OFAMBRbtakBY 993?67 %’ ﬂé?om[@\%nwiﬁ or parts
f f t |or art
Torrade I reSBectar Bishno e Rofloh befs 3R o Pt ca
twists on the bar. Often it is not necessary for t he
bar to be solid in order to provide the necessary
tensile strength such as that denonstrated by |- beam
BACKEREAMIDARTFS- section. It is also known that while
the tTanges (horizontal elements) of the |I-beamis
very efficient in carrying both bending and shear in
pl h r )
10%P; B aflich"f, PFOyE; baiRr rBOBet e foy g pars forming a
grilleicgratiag, dmderpreullwg eand et et Work] plh’beklodperimrk cover or
hol | ow or tubul ar ele known in the a

Wi stin
bAtTas I Gt Bndh oo 0uyre) BcR-PEnE A g lidoagbtiectural or
ﬁﬁﬁﬁ@r%l leléthedls: ndyPlbe treated to improve upon its otherwise spartan

barricading outlook. In particular, each of the bars may be purposely deformed,

or so formed, into certain twisted pattern along its longitudinal axis resulting in a
twisted or helical spiral for aesthetics or ornamentation.

[003] An example of such twisting impérted to a bar or strip by an apparatus
is disclosed in U.S. Patent No. 5,107,694 (Kemp). As the strip of material or
thin bar is solid, this prior art 'apparatus may use roll-milling to form the helical
twists on the bar. Often it is not necessary for the bar to‘bé solid in order to
provide the necessary tensile strength such as that demonstrated by |- beam
(or H-beam) cross-section. If is also known that while the flanges (horizontal
eleménts) of the I-beam is very efficient in carrying both bending and shear in
the plane of the web (vertical element), it is inefficient in carrying torsion for

which hollow structural sections are preferred.
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twisting a hollow double wall tube (i.e. bar having
cylindrical cross-section). Prior art nethods for

wo va189dog8 hol | ow rods having a rectangul ar PCT/SG2009/000059

cross-section, include U S. Patent No. 5,771,726

(Bi bby et al.) which disclosgs a nethod and appar at us
for twising a hollow rod having open seam rect angul ar
profile for use as curtain railing. Apart fromthe .

(DAL HABG5BE P WP bF bl bRl oW dn the art
gﬂadaestthas disdidned @i ew SNCRat@ing INOE 5(4 107808 r(eemxelm ethal.) for
open- seam bars as havi ng greater resilence t

Wﬁt@gu adraliow Q@UWﬁeWﬁMHEﬂo(yeoP% er&pghrtd@lcgbprq@ section).
Iirgf‘ie)(ﬁ(l;%\se %tpglrjnét?{ow% %ég&gpﬂggfg'aw% 3 r%\%aﬁ@ﬁ{r ¢B8s section,

mduﬂetu.s‘ Ratent N 56%\1@6 (Bibbyaetd/.) evhidcho sisciosas amethod
mles fr Mb ul ar rs. %BOS% For tubul ar bars, the
%EF?EHB ssfop, 'é'ﬁ‘gu‘?P% Uw £04) NaviRg PR&ASLAMINe¢tangylgpprofile for

' d‘gétfé L@haiRS5MAgS A‘b% eacﬁegel%ct,@élg?%atgl‘é:&"dvhﬁg the curtain rod

‘el ast|C|ty p0|nt sequent wor k g
tonbe Hengthenea with ﬁmmeanwdwts@ngaa@thaﬂcs‘ at |tlgmeermis this Bibby
f ai sirabl e

- BBrEhod 9k meftfios ' the' PieD o Rpefietrb bl 8 ByVing groater

reSifericd BHWREINGRIUEID theUehESILy 6F SuchEbAraitd spiihg ack pdrtially or
retwi sted to adjust for fitting length, asthetics as-

wirally tadtsprtmésied c,s&ﬁfertmnsrel@aaeefrﬁ@m edwisting.annaralus, or when
t@érrgeme*ﬁt 3ﬂ?grol?¢é I g{al gE?d béémggk&ﬁ t&%&@sé’é}n”e?ﬁgem less or

Iscar Wor K i'p error occurs
tabwmlal bapseci fication readjustnent is required. O
course, it is well-known that material resilience and"
recovery fromdeformty depends on the materi al '
[@0’5’f OBF%Q tu§M§F‘ bafs, Wﬁ@tt\m%hnb he o‘ﬂ‘éh' IHWVQ%FbIé San'@la@Hi:eof\lvlsted the

oy or pol ymsrs &Um udi ng pl astics) It
mate@al becqmepe)etnmeseetm de aogomeﬂsueiastwtytwm i8 rtueached

ANERDRESHAN SR, Spste” PAF Wows BuS BT Mhterind frtigue or

rh@telﬁbbfdlldﬁe f ttris tthes Hedirasietto anaintain certain resilience in fabricating
twisted bars S0 that the twisting may be reversed to a certain extent and re-
tvwsted to adjust for fitting length, asthetics as well as without compromising

- tensile or structural strength and so that the bar being worked on need not be

discarded if a slight workmanship error occurs or a small specification
readjustment is requ_ired. Of course, it is well-khown that -material resilience
and recovery from 'deformity depends on thé material employed, such as
whether the hollow bar is.made of metal, elloy or polymers (including plastics)
and its material prop'ertiee such as its elasfieity, torsional,'shearing and tensile

strengths, etc. |
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a hol Il ow bar which configuration offers an increased
resilience to torsional stress. Due to the resilience,

wowolhay@ial so endeavoured to provide for vari OPGT/REENS000059

and nethods for twisting and bracing the twisted form
of the bar depending on the ngture of the materi al
used to fabricate the hollow bar or its parts and
conmponents, e.g. whether the netal profile are

SUNMVAesy &F bi@CD@ﬁ'LFFYE bar part is profiled from netal

re stanped, pressed or bent to
shape, roll-mlled, extruded plastic profile, etc.

[RS] « 5 Ravs 57 s fverian sndsenalebl@monids BT daniahrisetion of
bhﬁolhﬂﬂ/ lbay WhiRROBSHJIREISH offerd i hrﬁﬁ‘é&é& T@Jﬁerﬁ&f tS torsional

may be twi sted without breaching the materia
stiesgyyuBueitaithe repiences ivenbavey atsmeemoﬁaaamu@ &1 pessddenfor various

AR B WABEE A SuB0G (RS SR 1ol tho b
Gééérﬁdllﬁgtdh tHdemare bt it dsed @Cfaﬁﬁééﬂ&th‘éﬂhdlfélw bar or its
turns for each hollow bar, one may rel ease the tw sted

Bafts pAA companesits, g whethen the metacqrg&lereéme@,druded or the hollow

581, BB b A S SF S e BEFREE brossea o
beht tovehaipengakmilleenbetrudied plagdtis prafile sgtcr al f orm

conprising fabricating a plurality of |ongitudinal
parts integral with joint neans that are

I ' f t
TR el aftirtite GicRpRity o THOALE tioralt RrighlBInaly pafts that
oiayl engssambiedito campgiseithé holewjelomgatewaembep sa disatraach of the
he hall I . .. Lhe nbl ed, h
s B T TR oiEN Blenchl§ i FleraLy Metidt, it Upon

fedeaBing ERIwiSeg ERassibe rétholdlfiniyReht 8ffdrée tth@ part may revert
resence of the joint nmeans that accommodate limted

AGhotamugy afdia oag@at shaperdite &9 itsomaderiali elpaticityr ofence, in
é@&tl&ﬁ“tﬁtlhgl%a‘% néilgglr% u:rr‘?é/"f&J EQ&?%%IIHW’BSF 0 Oe,h%é)p#é]&ase the
neans may be provided al ong t ges o

e connectrng edges
wdsteddfartfberdusegirtredwistingfar Adjuatmerite us resvadthilatipn.

[008] To these ends, our invention comprises of a method of longitudinally
twisting a hollow elongate member to a desired spiral form comprisihg
fabricating a plurality of longitudinal parts integral with joint means that are
complementarily fastenable each other into forming the hollow elongate
member. Upon fastening the plurality of longitudinal parts with the joint means

to assemble the hollow elongate member, the assembled hollow elongate

" member is then twisted to the desired spiral form.

4[009'] One feature of the invention is the prese'nce of the joint means that

accommodate limited pivotal movement due to moment of force arising from
the twisting of the hollow elongate member. The joint means may be provided
along the connecting edges of each of the longitudinal parts and thus enabling

a continuous longitudinal joint. The joint means may be selected ffom_ any one
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a continuous longitudinal joint. The joint neans nay
be selected from any oneor conbi nation of

WO 001goes0i- gr oove type including hinge joint, PCT/SG2009/000059
bal | - and- socket joint, pivot joint and uniaxial joint.
[010] Another feature of the invention is that the
| ongi tudi nal parts may be fafricat ed by any one or
combi nati on of ext r u3| on and stanpi ng, preSS| ng,
bendi n r roll in CESSes e rab t
Peiafin st dsndRobhyee 280uiph TG Toiik AdEanc-socket
jbiaf YivdiGoiRtAnd Bhiakiat enentarily formng the hol |l ow
el ongate nenber. Pre er abl y still, the hollow el ongate
menber has a cross-section profile selected froma

. i (o) /
BRI Saholfr P, G heChiSeior 1S 80 fle LERARARA parts may be
falvicdtée | bygaam ored lor psombipatibn afdexthesidn lm;d bﬁﬂmi:hg Opeessing,
aspect of invention is to vi de- braci ng
q@@ﬂmgaph rPﬁé“'H'BQI BWCSﬁ%atPF @g’é’r the h%‘@vﬂe@i@%ﬁie member

f

PSS 2 M e i lcal TR A Ebmpclfetef, fétming the
hotlogi ¢ladgatal mpenties. WiPrieférablyastill, édbe hotiow eisagaﬂel member has a

form ng. i nternal braci features wthip the

RO i seliclic At A FhGomireing it Prg o triangle,
tétPRIoH ﬁﬁ:ldd?ﬁé WeafAgiel 8QU8srd, Qhai%ohi/ DR, qﬁgfanééyram ellipse,
sem -cylindrical halves integral with each of th
W@h@"dﬁtﬁ'ﬂ@ parts, wherein the sem-cylindrical

hal ves may be joined to each other by sleeve joints.

More preferably, a rod is insertable into the sleeve,

[e r Sre aspegt pf bar inventidn id woproliiesthraeing tanﬂamoa:in ahe hollow
ach ends of the hallow el ongate nmenber to keep

| ate erpbeain s ﬁ??'FQﬁTM'ﬁF%éP'WJO"POl@] on% eamﬁ%ent the
P S STESLS 8 v

featorasal upog assmbltyalﬁdnmlngt|eteraalsbmmgofeaetutest withint the hollow

| Bl ogatosiinies ainet Hr&bEC fRBLS iR ¥ sieeve

f@heé@rb@bbumpreaﬁeﬁia@/ Wehhl-cylisdridal fiRilvéd sstel i nwidh éér&\ of the
seam forned by the edges of roll-mlled |ongitudinal
lgngituginal parts, wherein the semi-cylindrical halves may be joined to each

other by sleeve joints. More preferably, a rod is insertable into the sleeve, and
retaining pins transfixing the sleeve and rod at each ends of the hollow
elongate member to keep the desired spiral form from unraveling.

[012] In another embodiment, the bracing step includes providing a rod
affixed with a plurality brace plates disposed therealong at suitable intervals
and orientation to internally support the desired twisted spiral form of the hollqw‘
elongate member. The brace plate is preferably provided with a slot for

insertion of the seam formed by the edges of roll-milled longitudinal paﬁs.

[013] Yet another embodiment of our bracing feature comprises providing
end bracing means at each of the hollow elongate member's ends to keep the

_desired twisted spiral form from unraveling. Preferably, the end bracing means
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[013] Yet another enbodi nent of our bracing feature
conprises providing end bracing neans at each of the
whodibovsoes ongat e menber' s ends to keep the desPeEsG2009/000059
twi sted spiral formfromunraveling. Preferably, the
end bracing neansis provided i.n series for a row of
hol | ow el ongate nenbers. [014}] Products or parts
thereof ut|I|Z|ng t he above net hods includes the
I [ [ ongate
’ dé%‘?l@slfﬁr'pglré\}d%fﬂ?h%\ﬁ%{lé%}é}? %g} e Dber S
tWI st ed accordl ng the precedl ng net hods conpri sed

0k Y el o bl T i s o el s tne
Ef&%@es&ﬂ%@l‘{‘ﬁn@ﬂ?@hﬁ%f pakt, %Ibweé\(h@af@%eﬁnﬁé‘td ﬁi’?d”%?ﬁ‘ﬁjrality of

| ouvre orns and the e-architectur
holowtelorgate emembers tvised Gécam/mm\men@dm@meu@ﬂs comprised

1 Tl d t
Rk o Pati o oo RievBiag B8O, Bfings detorRE pppmamenta
eldheits! 6P MEBMAR: p[e%éﬂod’@r@é?k:— éoﬁi?foéﬁ Barrier to doors and

cross-sectional view of a first enmbodi nent of hollo
wéndaws deunraglatticedormp mndrthedike grehitertural aUniture elements
illustrates a second enbodi nent in outline perspective
views of various stages of a holl ow bar being braced
and twi sted; [018] FIGURE 3 exenplifies a
[Qss-sect | onal vi ew of the second enbodi nent with

NG COMPANYINHDRAWIMES, and FI GURE 5 depict 2
al ter native joint neans in the assenbly of hollow bar
according to our invention; [020] FIGJURE 6 shows a
f01&d s - Sact inwentionyinray die aindeirstdoe nwithli exathplafy harld men-limiting
ar .accor.di to,Qur invention:; [02 Fl GURE 7
[WIBey 5‘("5@%34%3?%%‘8835%@'0 &Hﬁrﬁmext er nal
braci ng means are enployed to retain the tw sted

E)I‘Ofl l e of the hollow bars;[022] FIGURE 8 exenplifies
1611 t RIGHBEC sbews @erpessertiond vigw of ad’nrﬁgern’e@dimemt ef hollow

BHPLESHHingR6 dUPFavidtiBnPUr POSE:

[017] FIGURE 2 illustrates a second embodiment in outline perspective
views of various s{ages of a hollow bar being braced and twisted;

[018] FIGURE 3 exemplifies a cross-sectional viewl of the second
embodiment with retaining means;

[019] FIGURE 4 and FIGURE 5 depict 2 alternative joint means in the
assembly of hollow bar according to our invention;

[020] FIGURE 6 shows a cross-sectional view of a third embodiment of

hollow bar according to our invention;

[021] FIGURE 7 illustrates a fourth embodiment wherein external brécing

means are employed to retain the twisted profile of the hollow bars;
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[023] FIGURE 9 depicts the cross-sectional view of the
enbodi nrent of FIG 8 and details of a joint thereof;

WO 0R4HIdISCURE 10 shows a si xth enbodi nent of hed1/eaedoan00059
according to our invention; [025] FIGURE 11
illustrates the sixth enbodi nent in outline
perspective views of various 6t ages of a hol |l ow bar
bei ng reinforced and tw sted; [026] FIGURE 12
exenplifies the sixth enbodi ment wherein internal
braci ng nmeans are enployed for retaining the tw sted
[bQQ]'ﬂ KIGURE R QimdiRiedCR! (i nBEYRIRINE WM &R Inal bracing

wherein internal bracing nmeans for maintain

eans ageempioyed for tfd $ame pereese; of twi st retaining
pur poses; [028] FI GURE 14 shows the seventh enbodi nment
bei ng retai ned by external bracing neans. [029] FlI GURE
[023] | |FISURKE esdépict bt cresdediiitidl Weve ofithe Ieﬁitﬁfdmbnt of FIG.
braci ng nmeans are enpl oyed for retaining the tw sted
Hapd ﬂegalk.fyfofm@mmréw bar; and [030] FI GURE 16
exenplifies a cross-secti onal “view of the eight
enmbodi nent with internal bracing nmeans. DETAI LED
[DESCRIMEIURE ab Sihw3 Bl Sixte\BoBodiadar df dblibwrbar aesmdivh to our

- description and avoi dance of repetition, sonme of the
IDERHHONe | oyed in this specification may be used with
the follow ng nmeanings: "hollow bar" may include
hol | ow el ongat e nenber, "tubul ar nenber and |i ke shapes
[02Skh MR thyllustrdeshaosikihwenzbodiientrin soutfin@ perspective
raili qrille atl nd ,si.m | ar. netal k. . and
igkyp of il staBn 8L 8 nollPybas beig rinforcad end Wistedy s
a hollow bar along its longitudinal axis to produce a

tw st ed M:?l ral distortion of the bar, and "nonent" or
[Ga%lmarﬁ IGYIRE Jecexemplifies the sixib ampbedimens wharein internal bracing

OB LiehBidyed faﬁreté.ﬂ.r{gemgltsv.gtgd S0 twisting or

splra

[027] FIGURE 13 depicts a seventh embodiment wherein internal bracing
means for maintain cross-sectional profile instead of twist retaining purposes;

[028] FIGURE 14 shows the seventh embodiment being retained by external

bracing means.

[029] FIGURE 15 illustrates an eight embodiment wherein internal bracing
means are employed for retaining the twisted profile of the hollow bar; and

[030] FIGURE 16 exemplifies a cross-sectional view of the eight embodiment

with internal bracing means.
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[032] To increase the hollow bar's resilience to
torsional stress while the hollow bar is twisted to a

woleaonemispi ral form we have now proposed to PabsGza/en00s9

t he holl ow bar, such as one exenplary one shown in
cross-sectional view in Fl GURI; 1, in a plurality of
| ongi tudi nal parts (100, 102) V\,hl ch are
conplenmentarily fastenable to each other to formthe
BEPAEED BECCIIPIIONOFRMEORE ERBRASIMES =20h O
108) which may corrpl enentarily fasten onto the other

| on | t udi nal

Bgﬁ] Jﬁ?glﬁgtsﬁ e?@”? o eg‘%@\%@%P rﬁ%‘f’ 2R same alpthe tgrms
é@fiﬁhh%‘csﬁé&ﬁ" dafBaImAFHE @%?B @%ﬁ@%?ﬁ%wuﬁ%ﬁféﬁ%g@e

fabrl cat ed by mass production I ng-or
ext r uShalow baftmay mcﬂe%nhsﬁewr&l@ugmd membsr, rtapulalnermember and

0% Saeen GRS ASs SR A BBRSH RPN e Fligo. rile,
yRRingoAAPYIRF nidthtehadie assenbly may al so be '

manual Iy done. The conpl eted hol | ow bar %/ al so be
t wi st dwiginghinaudes actinrsertores impanedto tyist a hollow bar along its.

r I c o]
RRRHEHREL SRR Profibe £ Sulted RPRATMISERF PLAE harcre o
pOSSI trhermfemt” dhembmeat iofidoreal i9es be |ﬁﬂeﬁﬁreté@%)s that frparted to
roduced and, sold as spare parts in hardware shops so :

ﬁ}?a@aratotgpwlg iyeNGh tWishingser $niral istodigp. pur chase themin
smal |l quantities to be cut to the desired | engths

before slotting in orsnapping in at the joints to

[32p eTe inbeedser trmwdohmmjaarfw resiliertcel to torsidral cmmssewhlle the

BB oI P HEh b BER, BREF SR e o Srovosea o
(aHPiQatelﬂié) héllciv B35 esdess ape é)@nﬁtﬂd @né %hﬁwhﬁﬁ ér@éé-eéet.onal
bar (E)Gthe conp | et ed hol | ow bar

YigMs e U%Epdml@davwluralvtsoﬁuI@mtudsmale@@rts d1a@,h1@2)awhlch are

BB TGPt 15 BBy Lo B il ar o

£€bB@atel Azmbéri (10). e(Eath@fttdnle parte (00, 102) 3 Fabrzdted jdiftemeans

r along the seans or: j ed
{100I 1%)8§)wh?ch may complementanlyjfaslten onto the other part’s Jomt means,

whereby tying the longitudinal parts (100, 102) to form the complete hollow bar
(10).

[033] Each of the longitud’ihal parts (100, 102) may be fabricated by mass
production (e.g. by roll-milling or extrusion) so that the mass-produced parts
may then be .assembled elsewhere using hand-éperable machines or
automated machines to slot in or snap-joint them into the hollow bar although
the assembly may also be manually done. The completed hollow bar may also
be twisted by hand or assisted by machine or operator-controlled, or by
automated machine. For manual assembly and manual twisting, it is therefore
possible for the longitudinal parts (100, 102) to be produced and sold as spare

parts  in hardware shops so that a DIY (“do-it-yourself’) user may purc:hase

“them in small quantities to be cut to the desired lengths before slotting in or
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edges of adjacent |ongitudinal parts to provide sone
stress relief fromnonment of force arising fromthe

wo wa1sodgee Thus, in this configuration, the hobdD8GH@000059

as a whole is able to withstand greater torsional
stress without reaching materjal fatigue or pernanent
deformty. [035] The joint néans (106, 108) may be
sel ected fromany one or conbi nation of

SRR i b8 iR RemalSte el hn AntEiRghaRionisy t g desired
ra?ﬂftnﬁf etﬁéﬂﬁitlﬁ Bﬁwéi'd&@sé&ié&to%@ﬂe@eﬁlﬂeﬁ%te‘ﬁhom in
108), FIG 3 (106, 108), FIG 4 (106,

108) FIG 5, (204, 206), FIG 6 (204, 206), FIG 9 or

O3 4, R 59 s RS e
formmhe Gotidwibal 308), ties cehpated Mdfib® bar(16N¢h tﬁenlié ﬂ\ﬂsied or
(410) in FIG 13, FIG 15 and FIG 16. [036]

%Shhaenw'th tefsiangh siess dodeehieys ithe Hesigd dsrikal fean. tlﬂee to the
Rl SR OR 10 MERNsER she ureitn BRI (100, 102),

Immtfﬂispwgtal h:m\damlg\tas alloednat ﬂhenjglms o¢ edorep the-eeams or joined
hown in FI G hol | ow bar

Sisrat et iPatuHEal partsdp nuavide Sems Sregosekfpenmoment

dfIYR LA/ %H‘Fﬂ"ueb%/létmd ?’hhé | |Hth%réel§rf§§rat%rr‘ld tife hollow har as

braci ng means whi ch be made by usi on, dispose
g wholeeishabledw vwéhstarad grmebmrsmal BtreS@mMﬂpUbre;ﬁchmganatenal

ybeformedlntegral wWith the
f%%ﬁ(?&@%fﬁ%&&éﬁ?@&ﬁb extrusion. [037] For ease of
fabrication and assenbly, the |ongitudinal parts may

be_desi-gned such that the plurality of the
[Pédlgi tTuh@i dint JAPERS A196; G dBRy sfeﬁtm{@ctam ffog any one or

SHBIRIS, o ErL ISR P D AR K At sooe

joiaty iy ijeint ahd gnixiat jaisk - As @pparent ffran mehbﬂnge\goubasucch‘ as that

g A sy HRF 16, L o S0ty e dPRhhea s, 204

FIG.egl(2b4 e20@)FIGN 9 BF thddied QbIRYKPBf ihé’f\lrfdéejomt in the
con‘pl eted bar to provide for internal bracing neans
fome of seams being hemmed in or inserted into a strip of hemmlng slot (308)

as shown in FIG. 10 and FIG. 12 and as (410) in FIG. 13, FIG. 15 and FIG. 16.

[036] As evident from the above description and drawings, the Iohgitudinal
parts may be fabricated by any one or combination of conventional extrusion,
stamping, pressing, bending or roll-milling p‘rocesses. For example, as shown
in FIG. 10, the hollow bar may comprise of two longitudinal parts (301, 302) ,
which have been formed by roll-milling process, and‘a bracing means which
may be made by extrusion, disposed in the hollow part of the bar. In the
example of FIG. 1, the bracing means may be formed integral wnth the

longitudinal parts by extrusion.

[037] For ease of fabrication and assembly, the longitudinal parts may be

designed such that the plurality of the longitudinal parts are identical so that a .
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cross-section profile of the hollow bar may be
sel ected froma suitable polygonal profile for

w@edabhaioi purposes. [038] Exanpl es of ot her pedygemad/000059

profiles may include triangle, tetragon including
rectangl e, square,. rhonboid, guboid, parallel ogram and
circular profiles such as ellipse, oval and |like
shapes. Al though increasing the nunber of |ongitudina

pwréwﬁwea SCtheagéntidae Péh@mév b k&@g&g@@n}n%&%@% to form

he holl ow bar to twsting, 1t Is
thenbelowsbamo Ear tee{afrmie etheewaly fparallelagiaom cross-section of the

B3RS Rt 1ck Chr L BEomBRT hE e Sunaliefan Fetns (100
L) WmLH @lsoabﬂ)\ﬁdéssfcﬁdcdrﬁbiéh@ﬁaﬁf QﬁGrlﬁ@g‘x‘albéxtensmn into the
grOV|ded to prevent collapse and unraveling of the

oy e@ropf s camplelednbapie rpxide for intesaal tmaamgngmeans The

SRS LAY Bl 251, R ey RSB i sutave

dolgabngsprofiR46t aésthptiepumesky. descri bed, FI GURE 1
shows a hol | ow bar (10? with a parall el ograml i ke

Cross-section conpri si ng 2 identical |ongitudinal

@%@l; té%QrgPle%oa gﬁ% MnQeBP&L&e%éf ﬁé\@&e%gﬁéle tetragon

ongl t udi ges Inge join
mmﬁi;ngloa):taﬁglet sgeareybddimieid, dubbih nparaiclgram w@ednsircular

DDAy elmecuard ane i S5 | ABRHGTE Increzsigh e number

éﬂlbﬁgﬁ@dlﬁél p&reg idydhBdlasBané Sﬂeklbbllfty %nW r@gﬁengél%htl'%f hollow bar
the edges of the sem -cylindrical wall may be forne

w twistirnige dlvie hestt te $imitthe inumlerbie Mor@ar@fma@eaﬁ\febncatnon and

é?ée% Qeans ( 110, 112) that conplenentarily joins to
orma’sleeve or cylindrical tube ( 1 16). [041]

FIGQURE 2 shows in series how a rod ( 1 18) may be

i n ﬁrtexd into thecylindrical tube 1 16) forned
3Bbr A% HaaYeoinesn Brodused vins th atzpwehescaagl fosm &pibraping to

Ti@ af |
BT FAAD 1P 5,18 Bl G0 o, il oy be
proxided fo tgrevamte eokkapsel ati@) urnadelimgl df thel8)isted or spiral form.
Exemplary of these bracing — both internal bracing and external braCing are to

be described in the following with reference to the drawings.

[040] As previously described, FIGURE 1 shows a hollow bar (10) with a
parallelogram-like cross-section comprising 2 identical longitudinal paris (100,
102) which may be joined to each other along the longitudinal edges by hinge
joint means (106, 108). In this embodiment, internal bracing means is provided
in the form of semi-cylindrical halves or semi-cylindrical wall integrally linked to
the inner surface of longitudinal parts by tie wings. Each of the edges of the
semi-bylindrical wall may be formed with sleeve joints which may be tbngue-
and-groove joint means (110, 112) that corhplementarily joins to form a sleeve

or cylindrical tube (116).

[041] FIGURE 2 shows in series how a rod (118) may be inserted into the
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each ends of the bar (10) as shown in FIGURE 3. [042]
Many vari ations of the hinge joint may be used such as
wo bav/ogdoeswn in FI GURE 4 and FI GURE 5 whi ch ar ePCT/SG2009/000059

basi cally variations of the tongue-ingroove type. An

application of the j oi nt typg shown in FIG 5 is used
in the longitudinal parts (2 @ 202) shown in FI GURE 6
whi ch hoI I ow bar does not include any internal braci ng

he
FiR8say 1088 (376) TSR Bercth ot foFERar i thibTed db ' desired
~ dpiral Favnst epb h@lél@%@%pl@?%)tot&epéﬁt\/m@ tWiBBng! TretM Qlingpiraling,

of its spiral form The end frames may either be one

retainipeiing{12h ey benused & angix the S'?Qtée 4418hangh red(118) at
t tch
5 SRR A Bal [T 1M BT FISURES, %1 e (315)

wherein the notch or cut-out on the end frane enabl es
a width sectlon of the hollow bar to be inserted

[Phel eiMrry vadatiqns: pletheshipan JpiRt may, by usgd swicheaas Hiyat shown in
HetRE% OO'FIQItJﬁiLﬁ Wéh apd/ Rsidq CU&ﬁatIo%@bf ?ﬁé( BRgue-in-

provi ded al ong ranes to retain row o
groo e e;cpdnolﬁlmapblmatloomme joirt 3y pe\rsbiover lneﬁtﬁ)dﬁnenisedfm the

i ntﬁjgln | bﬁ:@{% Lﬁbéh%l n ?ﬁdﬁ% %rWB%ﬁFﬂé‘) Rvga%é does not

lﬁ@w@%dynh%al b¥acihd édis. | qnﬁbéadbmlma%ﬁa%mganféah@ in the

having a rectangul ar” cross-section (216) is used

forme b god dranes (210, &JRalare lused do retairctheperdsesf theitw)stad dollow

47 GEQBL T8 DRt AR UALBIEE T TP S d8rh o TS end frames may
githev beeashd or eaai@mttdngoﬁbug?éé gllog?ZeI mgg)éeﬁs §HiUWQdST theeupper

b I
n@fgaemgd%taﬁi %r m%ceﬁrwn@rawt@h (%3)56(99 q%hqw é@ret!ve lower end
f@ﬁ&&%’l g)éI'NR@Ielﬁhtﬁepl%t% & ut[bgtﬁrérﬂ %dSﬁQ% éﬂzi%li%)a width

Cross-sect | ona Vi ew o he plate's
seatien of the halloshbanta e Fisedel tBermintoa Maefusthbedh«vwedn 61G. 7, a

he 21 d d dat
sehgs B BHEh BaleS ol aAn Pl B R eSS Bryes along
th@@nuwahﬁes( ﬁpr@taInlwrdvhbﬁw@néd Hdnewttsa'a\g e208pt e

[043] Another embodiment of internal brécing is shown in FIGURE 8 and
FIGURE 9 wherein, instead of a rod inserted through a sleeve formed integrally
with the longitudinal parts, a tube having a rectangular cross-section (216) is
used. Instead of the integral sleeve, brace plates (218) are used whereby an
épeﬂure corresponding to the cross-section of the rectangular tube (216) is
provided to enable the tube to be inserted through the brace plate (218). The
brace’ plate (218) may be so inserted with its orientation to suit the twisted
hollow bar at the point of insertion as shown in FIGURE 8. A cross- sectlonal
view of the plate s (218) insertion is shown in FIGURE 9 and a detailed view of
the plate’'s (218) tips being adapted to accommodate the joint and inside
corners of the hollow bar around the joint (209). In this way, the brace platé
(218) is able to prdvide a snug fit in the hollow section of the bar against the

rectangular tube (216) and effectively retain the twisted form of the bar.
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(218) is able to provide a snug fit in the hollow
section of the bar against the rectangul ar tube (216)

wandoeddoecti vely retain the tw sted form of theCT/SG2009/000059

bar . Dependi ng on the degree of tw sting required and
the resilience of the ma\teriaxll1 used in fabricating the
| ongi tudi nal parts, nore than 2 brace plates (218) nay
be errpl oyed in suitable orientations along the spiral

DR BNl OE R AR kD o 8 affEpes o e matera
(8éd in faatingthé dorgitudires tpetsh ynsreatimain ey brahﬂﬁdllaté;; @X18) may
Br essi n ' neans but it will need internal

‘ sr%p'pgégégléét% l })ggﬂﬁaﬁanﬁ ORI dae spirat fgm of the rectangular

{.m%izt linal parts (301 , 302) such as that shown in
éego. Dependi ng on the internal bracing required,
the internal part (306) may be fabricated of the sane

B e PR S oo, sy moy

Bé fHBHd:éibBQby Eefwping! hSehB'h?rGla réb%'iﬁg,(r%ﬁ-@ﬁﬂhﬁ@ymeans but it will
conprise of "henm ng slots ereby the éedges of

need idagial partadp gssist sn {@oing, theaz;g tbe lnwmmrpaﬁs (301,

o087"s T B8 Bkt KBhADin' e ISE e Do B B RIeRG! bracing
mumbet thd rmaemal parmgsoé) Ha@ &@fmjrtcucbmaf theagdrfie (rﬁ@ténal as the
to formt hollow bar. In FIGQURE 1

lonsntu@nm PRr'S 2s 3081 o) ohaTarent materia) and mayrbrfabricated by
,&goﬁmqlﬁgnprl sing width rib (404) to each

s cross-linked to thickness rib (406)
mhlch serves to nalntaln the thickness of the holl ow
r,as,it 046] A furt pref erred
R351 0r T intPrmal pRE (D) Mayseyieise &R T NoreisH@08) whereby
Wéeé@gé‘s o itigs wg.@ﬁwu%r@@m I@ozqrrﬂ\éka%i hbﬁmﬁéuf .rﬁ % Torm a
sem -cylindrical halves or sem -cylindrical wal
semreg¢ mung Ini thi eaostdasiceconfiguration twe strips qfchemmm. slals (308)

5 g, 1 BB B S BRGS0

foemf theroathpletehhalloseber. j i FIGUREI 13) the hemming slots (410) may be
linked via internal webbing (408) comprising width rib (404) to each other, as
well as cross-linked to thickness rib (406) which serves to maintain the

thickness of the hollow bar as it is twisted.

[046] A further preferred feature of internal part (306) is shown in FIGURE 10
wherein internal bracing means is provided' in- the form of semi-cylindrical
halves or semi-cylindrical wall integrally linked to the inner surface of
longitudinal parts by tie wings similar to that described in FIGURE 1. Each of
the edges of the sefni-cylindrical wall may be formed with sleeve joints which
méy be tongue-and-groove joint means (312, 31 4) that complementarily“joins to

form a sleeve or cylindrical tube (316). -

[047]) FIGURE 11 shows a series of illustrations how a rod (318) may be
inserted into the cylindrical tube (316) formed before the hollow bar (304)
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may be tongue-and-groove joint neans (312, 314) that
conplenentarily joins to forma sleeve or cylindrical

wo odie/09d1€6) . [ 047] FI GURE 11 shows a series of PCT/SG2009/000059

illustrations how a rod (318) .may be inserted into the
cylindrical tube (316) forrred before the hol | ow bar
(304)formed fromroll-mlled 120ongi t udi nal parts (301 ,
302) is tw sted to the desired spiral form To retain
e i ral revent the twi ti from . ‘
B e g1 L gl darsabio hrag Aels dudsted do the desired
§p’n%l1?f(f>r‘n¥ e relhe\Re (%) oR1E ﬁl‘é%ﬁ@@f?é t\ﬁfstl Q‘Fbtﬁr\]ﬂ'%plrallng,

he sl eeve (316) as shown in Fl GUJ
retammgg:m%é&h%o)(ma@ bedasgd trayraesﬁnx theer Bl;eebe (ﬁﬂ@)/anl@mod ¢318) at

recgl)lﬁéd tegge ggié)?\gﬁg i 3%}8%?‘*%? P Géxt?mal bracing

rﬂbgwge(z;ic@%z Jﬁh@'%'ﬁnﬂérl)ﬁbé ;ﬁb@d@ﬁ thOrdthihupkr tdlisted hollow bars

anot her enbodi ment of holl ow bar forned from

(Ad8) asshowa in 6HgVRII1 hdbstrg desarbeddn mesperiiof F&E. §abave.

parts are shown joined to each other with the seans
henmmed in. Internal bracing is provided in the form of

[64810d RIGRIRE hidvang FIGURBOWE Hlustrates anstbet iembadicheat of hollow.
tg)ﬂ}urallty of brac&eﬁgl ates (428) with suitable ? perture
rT8neg frane relmitad fanaitueingh PaRa WRTSHs 8P eF suplymgrts are

f .

Howf | t6 Fon! Sndk i fife pbibeomMdcin, | IBHAAI brdEing is
mewn‘ed |9eme5fomm ohea hud (426 )bhayingutestdntRar aross-section and a

i d th he. b | ate (428 Q49 |

Qortho it ade cr IS oet e s 2ifale S eftilfe Lalinante rod

tﬁéﬁéfhr@ggh MBS peSaed thdtreafmigest 66 REHORE FRBLUR tRé thidked spiral

many possi ble variations of the holl ow bar
feanfof ghe bellam baras\sbpwnds RiGe 16ntTer eater fardheshesamad seams of

(B BEAP SB5p AT Mool B8 R e i p o)
t he bar the array of bars formng the railing,
r] ting a he |i Apart from these other

lﬁé@ E‘i %"(’] H%'ﬁg lf(QfPQ?'HS ‘iﬁ%‘@ﬂ?”é\%’o diavdngs merely
deRalibs %%léiﬁé@ rén%nrﬁ@ﬁtéeofifr% ?H Q'\F@arfaﬂon]s1 of the hollow
nodi f1 cation, substitution, roverrent W t

b wanfi gmr@tmnoas el asrthe mtemal andsa;@emel arastungJMaang dependlng
on the Iength and profile of the hollow bar, number of longitudinal parts forming
the bar, the array of bars forming the railing, grille, grating and the like. Apart
from these other possible embodiments, many of the present embodiments’
features described above are also amenable to modification, substitution, and
improvement without departing from the invention's essence and working
principle.‘ Such modifications are to be considered as falling within the letter

and scope of the fo‘IIowing claims.

%* ek
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principle. Such nodifications are to be considered as
falling wwthin the letter and scope of the follow ng

w@eb@aons@ Al M5 1. A nmet hod of |ongitudinally teESCHG/800059

hol | ow el ongate nenber (10) to a desired spiral form
conprising: (a) fabricating a1$)I urality of
| ongi tudi nal parts (100, 102)'fntegral with joint
nmeans (106, 108)) conplenentarily fastenable each

§ g’nto form ng said holl ow el ongate nenber (10);

tening said plurality of |ongitudinal parts

(100, 102) with said joint neans ( 106, 108) to
assenbl e sai d holl ow el ongate nenber ( 10); and (c)
tw sting said assenbl ed hol | ow el ongate nenber (10) to

& e aefice, SPGBt Ry ohistfeFhBRSW FEREAe Wchtber (10) to 2
desir¢c dpipaMotralcomprisivept due to noment of force

ki miabrgabRG:  Plelg e mBnadiciGal Bes (198, 02 LMeddt vith join
provi ?ﬁé&arﬁ' f’l% t1'@%))°Q&H?Fén‘\élﬂaﬁ@%%té?fab%aléacﬁfotﬁ%?into forming

| ongi I nal parts”enabling a continuous | ongitudinal
j oi nt saigl. hallomeelbogdatecmemtieng18) C ai m 1 wherein the

[,Qi nt ans are selected from any one. or ppation ...
U 1 oA g SO of 1o BMA) RO 1061 R 2T Wi said joint
bal | - pishrsqabe! 108) tdtasseibié shiell isllodN§loHga@xmambepi(1d); and

5. A nmethod according to Claim1 wherein the . _
(@ngi twigtingsajthessembled Apliow fleagalp mehsaid(18) to said desired
conbi gﬁﬁélq’errﬂf extrusion, roll-mlling, stanping,

pressing or bending processes.6. A nethod according to
Caim1 wherein the holl ow el ongate nenber (10)

conprises a pair of identical |ongitudinal parts (100,

102) conplenentarily form ng said holl ow el ongate

penben (Hdthod according to Claim 1 wherein the joint means (106, 108)
accommodate limited pivotal movement due to moment of force arising from
the twisting.

3. A method according to Claim 1 wherein the joint means (106, 108) are
provided along the connecting edges of each of the longitudinal parts enabling

" a continuous longitudinal joint.

4, A method according to Claim 1 wherein the joint means are selected

- from any one or combination of tongue-in-groove type including hirige joint,

ball-and-socket joint, pivot joint and uniaxial joint.

5. A method according to Claim 1 wheréin the longi'tudinal‘parts are
fabricated by any one or combination of extrusion, roll-milling, stamping,

pressing or bending processes.
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7. A nmethod according to Caim?7 wherein the holl ow

el ongate nenber (10) has a cross-section profile
w@edlenv@as from a pol ygon i ncludi ng any one of PCT/8GHI02)00059

tetragon including rectangle, square, rhonboid, _

cuboid, parallelogram ellipse, oval and the |ike. 8.

A method according to daimi4further including a step

of (d) bracing to naintain the hollow el ongate nenber

10) jn_ t desired tw d iral . forr . A nmet hod
S cbrhimeiog &saring inElaing wbSisin i polowePRsrdmember
(EO) esmphisds E?é?aﬁﬂ 6ﬁﬁbﬂﬂcél36ﬁ¢{fﬁnnét()l’: ﬁd?’tsg(hﬁol, 909} &Mbl@r:!entarily

arts which features, upon asse y, formng 1nterna
formaiogsgid ballaw etongatemenber (16).1 ow el ongat e nenber .
10. A nethod according to Claim9 wherein the internal
bracing features include a sleeve ( 1 16) forned by
conpl ementary semi -cylindrical halves (104, 105)
integral with each of the Iongitudinal parts (100,

7102) A smrthefetcsordisaita Glaim- Eywhergin & helleweelopgate, member
(HiPhag 5 orsts e R BT o LRGPy one of

tdamgle] tetragondeciuding rectardld, shuiate, motbaidiecuboit \pardllielogram,
faﬁand treég%fixi ng said sleeve and rod with retaining
e:ﬂl » PY3Andthediken "ends of the hol | ow el ongate nenber

to keep the desired spirall formfromunraveling.12. A
nmet hod according to Claim8 wherein the bracing step
includes providing a rod (426) affixed with a '

I lity b | at 42 ' sed.th I t
%'t 2uinethal SFPeB R Bt dpbRE R g f sfen Y
(&{Jppwrrécih@etodﬁﬁimam thd Honews Blohahtd hemBér gjh@)_ hipkhéWesired
el ongate nenber. 13. A nethed according to Caim 12 _

twistedspiralf@rmr ace plate (428) is provided with slot
for insertion of the seamfornmed by the edges of
roll-mlled |longitudinal parts.

9. ‘A method according to Claim 8 wherein the bracing step includes
integrally fabricating features with the Iongitudinal parts which features, upon
assembly, forming internal bracing features within the hollow elongate member.

10. A method adCording to Claim 9 wherein the internal bracing features
include a sleeve (116) formed by complementary semi-cylindrical halves (104,
105) integral with eéch of the longitudinal parts (100, 102), and wherein said
semi-cylindrical halves (104,' 105) are joinable to each other by sleeve joints
(110, 112). ‘

_ 11. A method according to Claim 10 further comprises inserting a rod (118)
‘into the sleeve (116) and transfixing said sleeve and rod with retaining pins
(120) at each ends of the hollow elongate member to keep the desired spiral

form from unraveling.
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14. A nmethod according to Caim8 wherein the bracing
step conprises providing end bracing neans at each of

wo beokhedoiow el ongate nenber's ends to keep thepdESG2009/000059
twisted spiral formfromunraveling. 15. A nethod
according to Caim 14 wherei Ny he end bracing neans is
provided in series for a row hol | ow el ongat e
menbers. 16. A longitudinal part of a hollow el ongate

??.”beyx’ ntéthdq ! é’é&ir{iiHai {?f"lClQWit§ t\ﬁﬁér‘é‘ﬂw Fhe! Bﬁa%'inri step, dncludes
eat ure .according to~any one of the precedi ng thods.
pravidingod | rod  ¢428)gaffizedewtier a aslaratiby ditate optates (428) disposed

lurality . of .l ongitudinal parts accordin 0 any one .
ereflangrat SR sNYRia andiaentafn kanteqialy shEbp@ine desired
ﬁbi@t‘é@%pﬁr&%ﬁ@%ﬁh&‘ﬂoﬁb%l@ﬁ%&b%?&b@P.y one of the :
precedi ng-nmet hods, conprised wholly or part of a
grille, grating, divider, railing, decorative or

ornamental elenents of a netal work piece, openwork
cover or barrier to doors and wi ndows, |louvre, lattice.

ﬂlsw.r rrBA?mbthdsw adderding clol Craimir el vierblH hé Widice plate (428) is
el enent s. :
provided with slot for insertion of the seam formed by the edges ‘of roll-milled

longitudinal parts.

14. A method according to Claim 8 wherein the bracing step comprises
providing end bracing means at each of the hollow elongate- member's ends to

keep the desired twisted spiral form from unraveling.

16. A method according to Claim 14 wherein the end bracing means is

provided in series for a row of hollow elongate members.

16. " A longitudinal part of a hollow elongate member, said longitudinal part
‘having at least a feature acCording to any one of the preceding methods.

17. A hollow elongate member assembled from a plurality pf longitudinal

parts according to any one of the preceding methods.

18. A plurality of hollow elongate members fwisted according any ohe of the
. preceding methods, comprised'wh'olly or part of a grille, grating, divider, railing,‘
decorative or ornamental elements of a met‘alwork. piece, openwork cover or
barrier to doors and w‘indo-ws, louvre, lattice forms and the like architectural or

furniture elements.



