WD 2010/ 096018PCT/ SG2009/ 000059 1 Method for Twi sting Hol |l ow Bars
TECHNI CAL wbEbid/osd:901] A method for twi sting hollow bar ﬁch@b@gg@/g@@gsg
desired longitudinal twsted spiral formis disclosed. The holl ow
bars may formpart or all of a grille, railing, nmetalwork and |ike
architectural elenment where the tw sted s1pi ral formnmay serve as
decorative or ornanmental purposes. A nunber of conponents or parts 10
for use in respect of twstj tf(}g hojglo bar re al so disclosed.
BACKGROUND ART 15 [002] In ' fort WalPAl®r pur poses,
the row of bars formng a grille, grating, divider, railing, and

ot her netal work pieces, openwork cover or barrier to doors and

w ndows, louvre, lattice forns and the |ike architectural or
furniture elements nay be treated to inprove upon its otherw se
spartan barrwfﬂﬁb@k. In particular, each of the bars may be
pur posel y. deformed, 20 or so formed, into certain tw sted pattern

al ong |ts | ongi tud| nal axis resulting in-a twisted or helical spiral
for aestheti[@81jor Aormetheatfat iteistingORdlowAbaex intpl 2 dﬂsrrsddbngwwcﬁhalnm[sted

d b b | d
Eg? 22% eNot O@%@?%&S%&% d /@R%ﬁ*@ﬁew ta‘égalra ' Scme?r? 35@"2%%%'!@ faiking,
is solid, t hhétaﬂﬁdrﬂrar%{)ﬁakép&%hﬁéétﬁréwe%%t idreNhk! b}?lgteﬁoﬁﬁi%{)r%trﬁemay

helical twists on th Oten 1t is not necessary
be solid insendeas decrmatlve@eormmnaetaépsepqsesmsnmfebsr otognhosents arparts

hat d d. b I
knoun thEL 0% PHESPPA R0t e SRTGN et abp Urdest | beam i s
very efficient in carrying both bending and shear in 30 the plane of

the web (vertical elenent), it is inefficient in carrying torS|on for
whi ch holl ow structural sections are preferred.

BACKGROUND ART

15 [OQZ] In addition to providing barrier purposes, the row of. bars forming a
grille, grating, divider, railing, and other metalwork pieces, openwork cover or
barrier to doors and windows, louvre, lattice forms and the like architectural or
fumiture elements may be treated to improve upon its otherwise spartan
barricading outlook. In particular, each of the bars may be purposely deformed,

20 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 imbarted 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

25 thin bar is solid, this prior art Iapparatus may use roll-milling to form the helical
twists on the bar. Often it is not necessary for the bar tolbé solid in order to
provide the necessary tensile strength such as that demonstrated by |- beam
(or H-beam) cross-section. & is also known that while the flanges (horizontal
elem‘énts) of the |-beam is very efficient in carrying both bending and shear in

30 the plane of the web (vertical element), it is inefficient in carrying torsion for
which hollow structural sections are preferred.



2 [004] Methods for twi sting hollow or tubular elenments known in the

art i ncl uggsoldiRbodi scl osed in U S. Patent No. 5,410, 808c1/ePRShd0ess
at) for twisting a holl ow double wall tube (i.e. bar having

cylindrical cross-section). Prior art nethods for tw sting holl ow
rods having a rectangul ar cross-sectior® 5 include U'S. Patent No.
5,771,726 (Bibby et at) which discloses a nethod and apparatus for
tw sing a hall ow rod havi ng‘wﬁﬁ_&n seam rectangul ar- profile for use as

curtain raldGhg. Maghads forg Rallove @i tubiar gleanents ok tifethe art
curtain r Oﬁixg Lﬁlgge‘?i'l '@E&SQ@&’ i Gl ¢ Bﬁ%e?ﬁmﬁot W 34 5@?@&#}?&%%’2 se)a khe

ends, this erence al So nmentions theé p m
bars as habwmtg@ mehtow Houbtes wWadnitibet @ et matmalgngitwllm@daheramm;mﬁ)

f hbastos bac rtlaII olly to its uyntw sted -
State uponPPet BaBelicam or ovBiG HoHgWaFiisy GRS o FecipRaN R BoRBReRoB:
force ig r%maedu.e.omrﬁm%%@mﬁze B &%ﬁlzwbiﬁéﬁ o%cksel,é@ug%efhod

bars. 15 [005] For tubul ar bars fhe W sting | ten irreversib
and once tanhdappataius featwising a bolowged pevingnepen yeatefrechaagulancwﬂe §or

el asticity . 0|nt I.S. breache ue n ont bar uld
Thus | ead V85 AAFUbFinTafidg; diert P mata piecrhie Rt AiSiob e 2Haltitbd
desi rabl e {oobBHeRGMcRcE ORERitRe 'eMé itARaRg BeéMBiitSak it ditss AR Bwbs;r
so that the twisting may be reversed to a certain extent and re-

twisted toeiefense alep mertiansgthee perliemast wncseaa@ bwermswawngh@f@tater

conpr on}Si 1% t t
wor kedqgn ’n%gg%ﬁ ()I@"&cp chguaérJ{(? atjfénaéﬁﬁpgﬁgu %ﬁs%ﬂbgeqé%%%eccﬁ)r@g
or a smal | waplbctd rts:animstedesdal]eumcrrerﬁleaﬁ frequiheetdwstfa‘g agparats, ot when
wel | - known, t hat mat erfJ fal resili encg

the moment of force is removed, compared to close-seam or seam-less or

tubular bars.

15 [005] For tubular bars, the twisting is often irreversible and once twisted the
material becomes permanently deformed once its elasticity point is breached.
Any subsequent. working on the bar would thus lead to material fetigue or
material failure It is thus desirable to maintaih certain resilience in fabricating
twisted bars so that the twisting may be reversed to a certain extent and re-

20 twnsted 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 required. Of .course, it is well-Known that -material resilience
and recovery from 'deformity depends on thé material emp!oy@zd, such as

25 whether the hollow bar is.made of metal, elloy or polymers (including plastics)
and its material properties such as its elasiieity, torsional,Ashearing and tensile

strengths, etc.



and recovery fromdefornity depends on the material enployed, such as

25 whet heryghBgoheldiow bar is. made of netal, alloy or pol y@@g@mogmooobg
(including. plastics) and its nateri al propertles such as it

el asticity, torsional, shearing and tensile strengths, etc. MD

2010/ 096018PCT/ SG2009/ 000059 3 SUMVARY OF DI SCLOSURE [6] W& have in
this invention endeavoured to provide for the fabrication of a holl ow
bar which cupfi,gurati ? % I ncreased resilience to torsional 5
stress. Due > have al so endeavoured to provide

for various neans and nethods for tw sting and bracing the tw sted
formof the bar depending on the nature of the material used to
fabricate tHROGol Méevhesie inthis invamionssratedvourgabivepitoyideefay. theiatfeation of

t he net al pro uded.. or _the IIow bar part is.profiled .
from et al © 8 i 35 Flob. CFRilralelt ot ot WhireBSid, radiiBcH, ko dorsipnal
shape, ral| strebs.ethueerstthedesiliohes twes hﬁfr@fatsloeen@éé?vouréa ko S’rtfwdé‘ﬁﬁ%hhﬁﬁs
concept is to provide separate | ongi t udi nal | y parts that

nmay
assenbl ed t mmangememo%mrow«@ G gk brasibgr theo twiséed dagh fo thendar

Dpon 16 1 er SSRPhGNGrbot e Beture CE R bR iR & ericis s Aifow bRk bt s
t he part rraparte\aeldtcdnmdﬂertbs rmgfwbéthetﬂx@m%[rpﬁbf lehstBex@itlidlet @ritié hollow
mat eri al st|C|t n addition to increasing s%ral turns .

for each ho PB\RPBtarPé pVSﬁgdnfanr m%seﬂq% arvitdpe dnatpre srameedrgpsed or
re-tw stigNgpERT toddapel REINEICR e F?Sdeg#a?o’ngl : <R [008] To these

ends, our invention conprises o udinal 'y tw sting
a hol | ow el ongate rrenber to a deS| red Spl ral form conprising

fabri ti | o 1 t | i t.h t
o that P o0B iinterftvel S0t T 8 B Sse Rt Rnaltyinalifinhss, et
hol | ow el Ongﬁyﬂné@ﬁ@hbleb’ﬂ@%ohﬁﬁk@ﬁhé%dm% a?tb'rﬁé‘m%fer ke mskitdtthtlhe

parts with the joint nmeans 25 to assenble the | ow el ongate nenber,
t he asserrbl @aﬂ%dnﬁﬁvb%ﬁwﬁe@ avithaHi ebreiashinge the \meweal 3 datigiee digsit.r eldpon

spiral fQrmg &&qﬁ% R EniEERS WrEsObr tHiol AV MhoMBnt f IdiEe %SspeaWﬁnaWrevert

the joi nt neans
back to much of its original shape due to its material elasticity. Hence, in

addition to increasing spiral tums for each hollow bar, one may release the
twisted bar for reuse or re-twisting for adjustments or re-installation.

20 [008] To these ends, our invention comprises of a meéthod of longitudinally
twisting a hollow elongate member to a desired spiral form comprisihg
fabricating a plurality of longitudinal parts integral with joint meahs that are
complementarily fastenable each other into forming the hollow elongate
member. Upon fastening the plurality of longitudinal parts with the joint meansl

25 to assemble the hollow elongate member, the assembled hollow elongate

- member is then twisted fo the desrred spiral form.

{009'] One feature of the invention is the prese'nce of the joint meahe that
accommodate fimited pivotal movement due to moment of force arising from
30 the twisting of the holiow 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 from any one



acconmodate limted pivotal novenent due to nonent of force arising

from 30 t\h|e 2owekdgg of the holl ow el ongate nenber. ThepipkBhoocdBaISo
may be provided al ong the connecting edges of each of the

| ongi tudi nal parts and thus enabling a continuous |ongitudinal joint.
The joint neans may be selected fromardy one WO '
2010/ 096018PCT/ SG2009/ 000059 4 or conbi nation of tongue-in-groove

type including hinge jaint, ball-and-socket joint, pivot éoi nt and
uni axi al | @i feMbI %@p Aiengies-in-geraveetyee inpiddingyBiRORdaintsbalhapdsreket
| ongi t udi r}B|n pﬁ% oR¥RAS IR eat ed by any one or conbination of
extrusion ané’ stalﬁ'pl ng, pressing, bending or roll-mlling processes.
Preferably, the hollow el ongate nenber conprises a pair of identical

| ongi tudi nal_parts conmplenentarily form ng.the holl ow el ongate
monber - P8l atgeet faatiienet s e EPs i dia henBeaivEanpars may be
Cross- sectg fy e t g Lacl udj VO :
CrDangl 2. fEBRcdca by By oRe  chmBMaRoR Y 8RBT | dHd Shrfbie” Biedting.
par al | el ogrendingldri pdenilingaprenedsese Préferably, 1the bolowsgiengatef member

' ti S 1 e! racing,to nmaiptain the hollow gl ongat e
rember 1 n (TRbThe Rebfif o SBEaRE Baidhah Pads SBRieBenfEhiStRg the
braci ng i nediedeslongbRofm@imbert aprdferibiynetif, aht Hidwklohgbftemember has a
| ongi tudi nal parts which features, upon assenbly, form ng internal

braci ng f €&08s-88ctign profiie elemed dteral @ mpdyaeminaheding Rt epabely triangde,

e - oot i i redy hERIHE FReingle S BBl TRDGREAMERE Slivee
wher ei n t leva$and ey likendri cal hal ves may be joined to each 20 ot her by

sl eeve joints. More preferably, a rod is insertable into the sl eeve,
and retaining pins transfixing the sleeve and rod at each ends of the

Eﬁlr Le\évl flngpgﬂt € ORITRSPedt @ f ke hVehtioA9$td Vi BrdlirClokirneath the hollow
- elongate member in the desired twisted spiral form. In one embodiment, the

15 bracing includes integrally fabricating features with the longitudinal parts which
features, upon assembly, forming internal bracing features within the hollow

elongate member. Preferably, the internal bracing features include a sleeve

formed by complementéry semi-cylindrical halves integral with each of the
longitudinal parts, wherein the semi-cylindrical halves may be joined to each

20 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
. 25 affixed with a plurality brace plates disposed therealong at suitable intervals
and orientation to internally support the desired twisted spiral form of the hollow,
elongate member. The brace plate is preferably provided with a slot for

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

30 [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



[12] In anot her enbodi nent, the bracing step includes providing a rod
25 af fi xeqydhiloodeont ur al i ty brace pl ates di sposed t her eap@p8ca%9/000059
suitable intervals and orientation to internally support the desired
twi sted spiral formof the hollow, elongate nmenber. The brace plate
is preferably provided with a slot for ifsertion of the seam forned
by the edges of roI | -mIled | ongitudinal parts. 30 [013] Yet another
enbodi nent of our acing feature ri ses pr.ovi di end bracing
means at ealhP&¥i¢ mh?t?lr’fg'ﬁ @%ﬁ&?ggﬁ%‘ﬁﬁiﬁ”ﬁ%ﬁwmgg@eep the desired
twisted spiral formfromunraveling. Preferably, the end bracing

means WO 2010/ 096018PCT/ S&009/ 000059 5 is provided in series for a
row of hol | (4l oRgeductsrebpads thetet]f @hilizihg ttiee cabqyer tethods emludes the

til t t hod t f d bed |

part, “hot | ol APARGTIERe BRGRHAREL GoE Sy FPOEE S4BP Pl Bniutdty of
menbers tswi gibRely atEyade rr\gemb@rsptwg@éla&ofmé@m pre@emid ﬁ@%dﬁmbbmpﬁém
part of a grille, grating, divider, railing, decorative or or nanent al

el ement s of wholft el PertKkopRegdlle, opratingr Iidet rraliingb aiacoeativeo ot ssnamente!

e o Rt AR AR GRS gl oo o

i nvention rrwndmmm@ﬂrrelledd:e%t'msmrthéaiky aactiitattural orfurhinge HaneREs
with detail ed description that follows wherein: 15 [16] FIGURE 1
shows a cross-sectional view of a first enbodi nent of hol |l ow bar
according to our invention;

LIST OF ACCOMPANYING DRAWINGS

[015] Our invention may be understood with exemplary and non-limiting
drawings with detailed description that follows wherein:

15 '
[016] FIGURE 1 shows a cross-sectional view of a first embodiment of hollow
bar according to our invention; '

[017] FIGURE 2 illustrates a second embodiment in outiipe perspective
20 views of various sfages of a hollow bar being braced and twisted;

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

25 [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 éccording to our invention;

30 ‘
[021] FIGURE 7 illustrates a fourth embodiment wherein external brécing
means are employed fo retain the twisted profile of the hollow bars;



[17] FIGURE 2 illustrates a second enbodi ment in outline perspective

20 views @b \jﬁj]dg@(}iﬁ stages of a hollow bar being bracedpag@chifopbdss
[18] FIGURE 3 exenplifies a cross-sectional view of the second

enbodi ment with retaining nmeans; 25 [019] FIGURE 4 and FI GURE 5
depict 2 alternative joint neans in theSassenbly of holl ow bar
according to our invention; [020] FIGJURE 6 shows a cross-sectional
view of a third enbodi nent of hollow bar according to our invention;
30 6 [022] FIGURE 8 exenplifies a fifth enbodi nent wherein internal

braci ng ne ar e e.s 2

depicts th@ﬁgosgi@ggkogngféﬂpéﬁé f ﬁﬂﬁ gﬁ%@@?fﬂ%ﬁt“’b%ﬁ%—*é\“ & Bracmg
det ai | s of mregneiare dnysogaf for[t[@@%rnglgﬁd?&séo shows a si xth enbodi nent
of hollow bar according to our invention; 10 [25] FIGURE 11

illustrates the sixth enbodinent in outline perspective views of

. | .
[26] "1 SRED) ohIURE;0 BEDRA (Pt s SR oRaC R e b &fimens ot Fic.
braci ng 158 medrdetaileofenjolintytberefofir retaining the twisted form [27]

FI GURE 13 depicts a seventh enbodi nent wherein internal bracing neans
for maintain cross-sectional profile instead of tw st retaining

purposes; [024] FIGURE 10 shows a sixth embodiment of hollow bar according to our
' invention;
10 )
[025] FIGURE 11 illustrates the sixth embodiment in outline perspective
viéws of various stages of a hollow bar being reinforced and twisted;

[026] FIGURE 12 exemplifies the sixth embodiment wherein internal bracing
15 means are employed for retaining the twisted form:

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

20 [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 empioyed for retaining the twisted profile of the hollow bar; and

25
[030] FIGURE 16 exemplifies a cross-sectional view of the eight embodiment
with‘intemal bracing means.



20 [028] FI GURE 14 shows the seventh enbodi ment being retained by
external Ry@edi@odiegns. [29] FIGURE 15 illustrates an ei ghf5G2009/000059
enbodi nent wherein internal bracing neans are enpl oyed for retaining
the twisted profile of the hollow bar; and 25 [30] FIGURE 16
exenplifies a cross-sectional view of thé eight enbodi ment with

I nternal bracing nmeans. MD 2010/ 096018PCT/ SG2009/ 000059 7 DETAI LED

DESCRI PTI ON = For ease of description and
avoi dance o2&k ?5 ) g MBOIIMENESY i s

speC| fication may be used with the foI | owi ng nmeanings: 5 "hollow

bar" may include. hol | ow el ongate nenber, tubular nenber and |ike
shapes whi c{03fdy Fer eapé of desesptio andvabaidaeberwmepetdfonasomel ofihe terms

Il t similar. k: and | ud t
o orce’t mpadn h{ riforalBn hvhe SaFs with P Plhwndusaresa s
to produge a twi Siq@Rw BB Rhy MAELAS hb%\w@loﬁdﬁebﬁémb@ﬂ%%glaﬂﬁ@rﬂber Qﬁd

"monent of force" is to be interpreted as that inparted t he bar
resul t in slighshapes whichomaydie ampleyadoas hotiow bar elements Of a railing, 9”“9

grating and similar metalwork; and

“twisting” includes action or force imparted to twist a hollow bar along its.
longitudinal axis to produce a twisted, spiral distortion of the bar, and
10 “moment” or “moment of force” is to be interpreted as that lmparted o
the bar to result in such twisting or spiral distortion.

[032) To increase the hollow bars resilience to torsional stress while the

hollow bar is twisted to a desired spiral form, we have now proposed to

15 fabricate the hollow bar, such as one exemplary one shown in cross-sectional

view in FIGURE 1, in a plurality of longitudinal parts (100, 102) which are

comple:ﬁentarily fastenable to each other to form the complete hollow bar or

-elongate member (10). Each of the parts; (100, 102) is fabricated joint means

(106, 108) which may compiementariiy fasten onto the other part's joint means,

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

[033] Each of the longitudihal parts (100, 102) may be fabricated by mass
production (e.g. by roll-milling or extrusion) so that the mass-produced parts

25 may then be .assembled elsewhere using hand- 6perable machines or
automated machines to slot in or snap-joint them into the hollow bar although

the assembly may also be manually done. The comp[eted 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

30 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 purchase

- them in small quantities to be cut to the desired lehgfhs before :slotting in or



[32] To increase the hollow bar's resilience to torsional stress

whil e theyRahiwsfagr is twisted to a desired spiral for R fRaNGI08PW
proposed to 15 fabricate the hollow bar, such as one exenplary one

shown in cross-sectional viewin FIGURE 1, in a plurality of

| ongi tudi nal parts (100, 102) which are8conplenmentarily fastenable to
each other to formthe conplete holl ow bar or el ongate nenber (10).
Each of the parts (100, 102) is fabricated joint nmeans (106, 108)

whi ch may &deRRiBaHEhaKINEI§INisie: eamplete thenlbavanemapaeatly svipbit tn theedesired

coml ot o Lap AP BaqBRP W RS a@RE s be MR RRBR (S (100,

102) may be fabricated by mass production (e.g. by roll-mlling or
extrusion) so_that the mass-produced parts 25 may then be assenbl ed

ol sewher e (g GRse-1BpdPaBiwinRlcaTied 100, A02ata aesemblichaad teingRdo

5o b morans) o el bd o), 1ie ROERHolRl B4 10) Wi SRP feERpr
by hand orapglisidswitd tbysionead Fitressoio apleiest dhe caedined| $mich! formbyDue to the
aut omat ed naghi ne.. For |, assenb nd nmanual tw stjn it is

t herefore @6'&15’& Qigpd! Pg??@eb%ﬁ_&f‘ttbéi ﬁ%ﬁal‘g’g‘?f@"@ﬁ%?ah@%s {190, d 02),
(" dor 1 £ -y R e ok B S IoeE o (e Bpas dr Jopped
cut to thecduas eleadjpesntlonrgiteingl pasisdotproyidersame sthess relief from moment

the bardard R arHS Lt piod R FENIRTR contuelil Toe Rofigfhef
Wi t h ot hera adogs soablestot Witihgade Ipeateedodstired! strebS 4itHAuE eeddiing material
| ongi t udi nfgligparts (100, 102) are assenbled and joined to 5 formthe

hol I ow bar'@fi@@§ or PRENRRRAIAH Mol | ow bar (10) may then be twisted or
applied with torsional stress to achieve the desired spiral form Due
to the multiple joints (106, 108) between the plurality of

| ongi t udi N@BSharkhe (jaidd, meeas, (106qyi 188) phapt bé selectedntrons ahy cwed cat

he j oi Al t.h j oi.ned .ed f . ad] t
| ongt ¢ i rearrBa? c BrabRdE dbots” dVRe JBEPEGe Nt i oAl andsgpket
force ari gbing divstToinband Wnidxid goinl NAS appBrddtiffort @Y hBgedbin®BucH BE that
hol | ow bar as a whole is able to withstand greater torsional stress
wi t hout r A R-ct (106, A88)JUS- G (196 ARBBTIGuE GHO6, 198),[HIG} 5704,
Joint meangyehlffs. 448ba e 18 'P6F Fbdified VB8t We hinge joint in the

form of seams being hemmed in or inserted into a strip of hemming slot (308)
20 as shownin FIG. 10 and FIG. 12 and as (410} in FIG. 13, FIG. 15 and FIG. 16.

[0361 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 showh
25 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 exirusion, disposed in the hollow part of the bar. In the
example of FIG. 1, the bracing means may be formed integral with the
longitudinal parts by extrusion.
30 _
[037] For ease of fabrication and assembly, the longitudinal parts may be
de_signed such that the plurality .of the longitudinal parts a.re identical sc_: that a .



15 conbi nati on of tongue-in-groove type including hinge joint,

bal | - and- Spgkfocbiipt . Pivot joint and uniaxial joint. ?8@?82@?@00?

fromthe hinge jolnt such as that showmn in FIG 1 (106,

(106, 108), FIG 4 (106, 108), FIG 5, (204, 206), FIG 6 (204, 206),
FIG 9 or nodified versions o'f t he hi ngegj oint in the formof seans

being hemmed in or inserted into a strip of hemm ng slot (308) 20 as

h FI Fl 1 d 410 FI 13, FIG 15
Pra s T Surdlaaberatine RaRich 23eb 6TeY hedomnbréntariv aassmpRgdo form
the | ongi tuﬂhé‘@ﬂollwﬂ bar. ”BFoPeeﬁaﬁR{[é CHLdRY ;géﬁéo\é’iﬁ réth &8 's@@ﬁr?%f%e

convehtional extrusion, stanmping, pressing, or 1o
processes. POHO\{&‘)Q@TpCDfeFICém ghaywbe2Brined Fi\Giwae Gdentical Hozhgltumrhﬁﬁrparm/(m()

i f Lo udi nal. b
Formed: by r SPEE MITRP ARt PERULES o abiBsmeialy aptinofahat Aviny ope nia dae
by ext rusi oRoll¢W Siesed the cbhﬁalétealtsaw tea;srfovﬁfe ¥d?ein§-fr‘hai bfbdrfgerr@é@ugp' The

of FIG 1, the bracing neans nay formed inte :
| ongi t udi naFrasareestipn esafieisefotie Smllomb@mlmayg 189@@@0@9/ 8068uistble

astenbi ed 1 Bopge iRt BT BT BRp B8O BRBIETEY L e “The vavy paral el ogram

cross-section of the hollow bar of FIG 1 may be forned by two

i denti cal inal parts (100, 102) which al so provides for
conpl enent al%g"%;nd ramelpsaof otbenplygonatk srafiles Bﬂﬁbllﬂ‘élﬂﬂﬁa‘iﬂtanéie ttgtragon

conpl et g¢ b%ldo‘?ngfrt%\ét O%qHQﬁeOUV‘F?meEHIQC' érallE am_and circular

cross-section pro t’he ar nay e s’e ecte
sui tabl e pobm'ldﬂm‘aqu‘r es |e|llmsteoovaleartdqld¢e shapeoAtibough B&}‘efs«acmﬂieeaumber
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t he nunber of longitudinal parts may increase the flexibility and

resilience @SaMRYhol | ow bar to twisting, it is best to linit the
nunber i, two parts for ease of fabrication and assenbly. 15 [39] As
have been introduced in the above, sone formof bracing to nmaintain

t he hol | ow [888] i nAstlsaveediemginteoduaed trwitisé eabdvay, nsovay foref of aayinize to

provi ded to vent col | apse and unravel g the tw sted or
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bracing arepfoided to prevent coliapse and unraveling of the twisted or spiral form.
Exemplary of these bracing — both internal bracing and extemal bracing are to
20 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 parts (100,
102) which may be joined to each other along the longitudinal edges by hinge
25 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
semiécylindrical wall may be formed with sleeve joints which may be fongue-
and-groove joint means (110, 112) that corhplementarily joins to form a sleeve
30 or cylindrical tube (116).

[041] FIGURE 2 shows in series how a rod (118) may be inserted into the



20 be described in the followng with reference to the dravvings.
[40] As gﬁg\ébg,lt,b%o{lsdescri bed, FIGURE 1 shows a hol | ow bg FT/Ségagg)gMg@ a
I

paral | el ogram | i ke cross-section conprising 2 identical I|ongitudlna
parts (100, 102) which may be joined to each other along the

| ongi t udi nal edges by hinge 25 joint nd@ns (106, 108). In this

enbodi nent, internal bracing neans is provided in the form of

sem - cyllndrlcal hal ves or sem -cylindrical wall integrally linked to

the inner Sdindgeal bbe oi@) tfaemad) baiaiet reppotiow barngstwistad Hoothet desired

edges of t cy Y.
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conpl enent @tauthgJ ;mngs(m@) ey rbea usbe ey erad@fiv the ¥ldendr(eal ahyhed ((11@) at
10 cylindrical tube %116 formed before the hollow bar 1s tw sted

the desi r eeA@pPnes Of Prﬁarﬁo}%%ﬁh%wﬂﬁé':@“% 3or to prevent the

twi sting fromunspiraling, retaining pins (120) may be used to
transfix the sleeve (116) and rod (118) at each ends of the bar (10)
as shown i[04E] GURENY vabali@m2df VeEnhingerjbint invans befusetestvhngs thati siowmin

asi ot 15 ERTRE! Brand ISR o gTHER P oBetce i aaraUP Ry of 1 Bey ioBRUB-
the joint &Boe SWWW Arf‘ aEEﬁ%at@n' éth‘E?F)u'ztnt EQ%H@S@‘EH weGNa! P dfin the

(200, 202) shown'in 6 whicC not 10 i nclude any
i nt er nal aaagntu@naiem (200t 2C1), showreim &1 GhIRET iGhyhinka hellow baneddasr not

ol owBaNEo8) = by P ERL A HE et e Rls it SREREEpRind RdalisrinCthe
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as shown for (the upper end frame (210) or the cut-out or notch (213)
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be inserted therelnt shown a series o
hol es or stret a2l Oandiioe cabouhesngZhIR18hiypecag sbowdddr tieologver femd

end fr Q.r naro of tw st ed hol | ow bar 043] .
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integrally with the |ongitudinal parts, a tube -having a rectangul ar
cr oss- sect§ehgsf sgphihgles or slots (214) and/or notches (213) may be provided along

the end frames to retain a row of twisted hollow bars (208).

20 [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
éperture corresponding to the cross-section of the rectangular tube (216) is
25 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- sect[onal
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
30 corners of the hollow bar around the joint (209). In this way, the brace platé
(218) is able to provide a snug fit in the hollow section of the bar against the
rectangular tube (216) and effectively retain the twisted form of the bar.



used. Instead of the integral sleeve, brace plates (218) are used

wher eby aRygR@folodEfRs COr responding to the cross-section 050%@@2009/000039
rectangul ar tube (216) is 25 provided to enable the tube to be

i nserted through -the brace plate (218). The brace plate (218) may be
so inserted with its orientation to suitlthe twisted hol | ow bar at
the point of insertion as showm in FIGURE 8. A cross-sectional view

of the plate!s (218) insertion is shown in FIGURE 9 and a detail ed

vi ew of t heef%ﬂpﬁﬁ*@'rﬁ ?@%@ degree ¢fdwigjingeariradiancibedentianee of the rrtﬁt@ﬂal

and inside t
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hol | ow sect |benemblayed ibasuitadpée nﬂtantaimensmibagghéaerpmaumn( bifﬁme aedtangular

ef fectively,ret the twisted formof the bar. WO

2010/ 0960188¢A %@09/ 000059 11 Depending on the degree of twi Stl ng

required sand the resilience of the material used in fabricating the

I ongi tudinal parts, nore than 2 brace plates (218) may be enployed in

sui t abl e or (#f]at FOhSOihn"tﬂi&gi hhk)vssmare(BOﬂbrthedﬁnngndcmart@(ﬂwt 30H)emay

(216). be fabricated by stamping, bending or pressing, roll-milling means but it will
need intemal parts to assist in joining the edges of the longitudinal parts (301,
302) such as that shown in FIGURE 10. Depending on the intemal bracing

10 required, the internal part (306) may be fabricated of the same material as the
longitudinal parts (301, 302) or of a different material, and may be fabncated by

extrusion or moulding.

[045] The internal part (306) may comprise of hemming slots (308) whereby

15 the edges of the longitudinal parts (301, 302) may be hemmed in to form a
seamed joint. In the most basic conﬁguration two strips of hemming slots (308)
may be brovided to complete the joining of the longitudinal parts (301, 302) to
form the complete hollow bar. In FIGURE 13, the hemming slots (410) may be
linked via internal webbing (408) comprising width rib (404) to each other, as

20 well as cross-linked to thickness rib (406) which serves fo maintain the
thickness of the hollow bar as it |s 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
25 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 semincyiindrical 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). - ' ' |
30 ‘ ‘
[047) FIGURE 11 shows a series of illustrations how a rod {318) may be
inserted into the cyfindrica[ tube (316) formed before the hollow bar (304)



5 [44] For roll-mlled hollow bar (300), the longitudinal parts

(301, 302%o"Byo/ddgekabri cated by stanping, bending or pr ‘??:?}5&9909/090939
roll-mlling means but it wll need internal parts to assist

joining the edges of the longitudinal parts (301, 302) such as that
shown in FI GURE 10. Depending on the ingernal bracing 10 required,
the internal part (306) may be fabricated of the sane material as the
| ongi tudi nal parts (301, 302) or of a different nmaterial, and may be
fabri cat edfdﬁmedxﬁ'omsfaﬁﬁ'nﬂhedrﬂongmjldigal pédS](3The302) & tvebtedatat the3063ired
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hol low bar as it is twisted. [46] A further preferred feature of

internal part (306) is shown in FIGURE 10 wherein internal ‘bracing

means is p@‘&}élgﬁﬂ%ﬁE}ﬁa&Brﬁ’@Rﬁe 3 Jﬁié(‘t)ﬂag% nBﬂ%erzémBB‘{:;Yr?e%t f hollow
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1. Eac of the ed of the m - I|ndr|cal wal | be for Wi t
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t hat corrpl r f I
(316) . 30 Pirgeeain the Rhe of s 08 THEGF nBR, RpiaiuBtfcRsisioh ang o
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prevent t g
Preven | et Aottty RIS el BEbRLRERBNE S Sl BT B
sl eeve (31féymasf tb@hwbwmila@%wﬂﬁm H&. asnalo bareifogihe haramed(sbdths of
422) mag stinm' I ?lr be provi 8ed to retain the twi sted holl ow bars
(418) A2 SheRlpw harcee (430) argsiroxided stthemngs of thedysaes plate #28) 7
above. .
[049] It should be noted that the ‘foregoing description and drawings merely
describe selected embodiments of the many possible variations of the hollow
bar configuration, as well as the internal and external bracing means depending
20 on the length al_'nd 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
25 principle. Such modifications are to be considered as falling within the letter

and scope of the following claims,

Kk



[48] FIGURE 15 and FIGURE 16 il lustrate another enbodi nent of holl ow
bar formed fromroll-mlled | ongitudinal parts wherein a pair of such
parts are 10 shown joined to each other with the seans hemmed in.

I nternatLRn@sing is provided in the formof a rod (426) having
rectangular cross-section and a plurality of brace plates (428) with
suitabl e aperture allow ng the rod therethrough and di sposed

t hereal png a ri.entations.ta syt the twi sted spiral, formof ft

ot 1 ow Dar o SRR B 8RRt wishiar 5 Bbfw SBhbiatea e 5k o
t he hol desirdaicdpirat firfn €4@Blisinpge provi ded on the ends of the brace
plate (428). [49] I't should be noted that the foregoing description

and dr d@ ngsfahiiealing aadhalibeoklonsiudioalepartsl (Hht 192 fintegeal vty joint means

possi bl e varj,aki 0 nfi o] IPIETS .t
Pt ernar and 109t APRU o PREHEREN BRIpRRR eAEh Fuh e o Bl fiig,Stow
profile of télenhatel aambar (10knber of |ongitudinal parts formng the .
bar, the array of bars formng the railing, grille, grating and the '
like. ABArt ‘eptemingsad BWW&%@E‘%I@"@H&!’F%%,1Q¥3Wﬂbfialdh@lnt means
present enbaodi y gf { . able to
modi ficati og(qbgﬁggﬁ ttou | o#jﬁ%r? ﬁfﬁr%qog\?/glr?@ﬁ?ye\?m"ﬁ%%@gbar{l ng from

t he invent i awistingssaidcassembledriolioy @bngatenaigmhiser Q) Honsadd fdesatd mspdral
are to be co,rnsi dered as falling within the letter and scope of the

fol lowing cl™8Ms. *** 13 CLAIMS 1.A nethod of longitudinally

twisting)a fmiabmfg # fiRbh E@h@ﬂo&%né&?ﬁréﬁﬁiéﬁ%ﬁm k3 dellr ) tuisted

conprising: (a) fabricating a plurality o ongi t udi nal parts
102) ‘i nt egr &#pPiRal farm),oi nt nmeans (106, 108)) conpl ementarily fastenable

Fasten ng samerstl e Bl st BRRE ARicTRl (ABhcadR) fedibler wiinythe
j oi nt- reagitudidfitpartd Bhidiv festarss)uponsashdnably ofralind gtbmartrheing (fb@iures

and .
within the hollow elongate member. -

2. A method according to Claim 1 wherein the joint. means (108, 108)
accommodate limited bivotal movement due fo moment of force arising from the
twisting. ) '

3. A method éccording 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 fongue-in-groove type including hinge joint, ball-and-socket
joint, pivot joint' and uniaxial joint.

5. A method according to Claim 1 wherein the longitudinal parts are fabricated
by any one or combination of extrusion, roll-milling, stamping, pressing or bending
processes, ' '



" (c) twisting said assenbl ed holl ow el gpgate nenber (10) to said
desired spiral form (d) bracing to maintain the hollow el ongate
menber (10) in the desired twisted spiral form wherein the

braci ngs.st epa i methadeschdtpg & b{éihﬁbf%@PéiﬁQQ%eﬁ&IW%ldﬂ etrﬁc@mbé{ (10)
| ongi tudi nal parts which features, upon assenbly, form g interna o
br abi ng°eRASRSed RAit B idarWisahionpiudishbpads € 10@nHe2) camplemeertadly forming

accordifgﬂd i | joint means (106, 108) accommobdate
limted pi bggﬁf%@\%ﬁ%ﬁférﬁh% @gﬁ‘rmmant of force arising fromthe
twisting. 3. A nethod according to Claim1l wherein the joint means .

- (106, 8) are oyi ded al ong the connecti ng edges of each of *the-
: I(ongit di %av{ ﬂ&%@d asapiding i Cladme 1 wheueini tha diollavi elangatsimember A10) has

met hod AgeEdRELh ?r&ﬁ!@is el:tg@ﬁréﬁfl % péB@Sbghggggﬁ% %eﬂf;t%%ﬁﬁ&gget;égoom

any one or conbi nation of tong imel ng

j oi nt, ibclldingneectaregke! squarat rharboid, icabbdid, afalibgeand eliipéd)toval ahd the
nmet hod ,according to aim1 wherein the |ongitudinal parts are

fabri ca@@d by any one or conbination of extrusion, roll-mlling,
stanpi ng, pressing or bending processes. 14 6. A method according to
Caim1l' "wherein the hollow el ongate nmenmber (10) conprises a pair of

i denti ¢al | dngiatbad astonling ® CEOB,1 Whajeic dnpirgernt brading fextoieadnslatd a

hol | Ows?ée%gﬁt 196)%%8& lgyl(c);zjr'np[ementary semi-cylindrical halves (104, 105) integra;l
with each of the longitudinal parts (100, 102), and wherein said semi-cylindrical
halves (104, 105) are joinable to each other by-sleeve joints (110, 112). |

9. A method abcording to Claim 8 further comprises inserting a rod (118) info the
sleeve (116) and transfixing said sleeve and rod with retaining pins (120) at each
ends of the hollow elongate member fo keep the desired spiral form from unraveling.

10. - A method according to Claim 1 wherein the bracing step includes providing a
.rod (4286) affixed with a plurality brace plates (428) disposed therealong at suitable
intervals and orientation to internally support the desired twisted spiral form of the
hollow elongate member. '

11. A method according to Claim 10 wherein the brace plate (428) is provided
with slot for insertion of the seam formed by the edges of roil-milled longitudinal
parts. ‘ '

12, A method according to Claim 1 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.

- 13. A method according to Claim 12 wherein the end bracing means is provided
in series for a row of hollow elongate members.



7. A method according to Claim1 whergign the holl ow el ongate nenber
(10) has a cross-section profile selected froma pol ygon incl uding

any one of triangle, tetragon including rectangle, square, rhonboid,
cuboid, parallelogram ellipse, oval and the |ike. 8. A nethod
according to Claim1l wherein the internal bracing features include a
sl eeve {4.16)Afongitylingl ieohpf @ hefivarsiosgate -rognbed rsaidlongiiudesl bafdhaving

105) in ] each -of the | ongitydi nal rts (10 102), and
vvhea ei néﬁgég asgna&@rgﬁqcr%&f‘ga‘? AR sOfE{g%E,r eﬁ@}g H]Eéh? i*nabl )e to each
ot her by sleeve joints (110, 112). 9. A nethod according to Caim38

further conprises inserting a rod (118) into the sleeve (116) and
transfik¥.ng Adidlloyy elapgaie dnembeniashembles fromy applasality 2d)loagitudioal parts
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‘bracing step includes providing a rod (426) affixed with a plurality
brace p 28), di sposed therealong at suitable-intervals and
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formed dgcorativeedgemarhemtal Elemdite df lzomgtdlwdiinplecpavpenwdik céveresmiostrier
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t he desdjgp@dntaM sted spiral formfromunraveling. 15 14.°A :

| ongi tudi nal part of a hollow el ongate menber, said |ongitudinal part

having at | east a feature according to any one of the preceding

met hods. 15: A hol | ow el ongate nenber assenbled froma plurality of

| ongi tudi nal parts according to any one of the precedi ng nethods. 16.

A plurality of hollow el ongate nenbers tw sted accordi ng any one of

t he precedi ng nmet hods, conprised wholly or part of a grille, grating,

di vider, railing, decorative or ornanental elenments of a netal work

pi ece, openwork cover or barrier to doors and w ndows, |ouvre,

| attice fornms and the |like architectural or furniture el enents.





