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WD 2004/ 038122 PCT/ AU2003/ 001402 1 A BEAM Techni cal
Field The present invention relates to a roll forned
whe@aiozsid2z a net hod of roll form ng beam s TheCT/AU2003/001402
i nvention has been primarily devel oped in order to
produce a relatively |ight vei ght beam of
substantial ly rectangul ar AcBEEAMection for use in
housi ng and construction, nost particularly hone
extensions, and will be described with hereinafter
with reference to this &heghnicat Field However, it shoul d
be appreciated that the invention is not limted to )
t hi Bheppresent direentipn a¢latcato asell farmeheray dishe msthqdnef roll forming
bl nventi on One form of known, |ight weight construction
m as used in hone extensions, is produced by )
j oi Theninvemion had bdearprimbrith davebedoin @dshmpprdduceos gelatively light
sectioon to forma beam of rectanqul ar crgss-section. .
weight dheady nﬁ‘é‘@séarﬁlgﬁéﬂcfeﬁ?aé‘au]\ﬁ t ff° e§{1?<1?'1 06% Bea igl ousing  and
cdr3Rtictione nfosp paiiRBRAY ShodRNexddrsidns, ldndr @ilRbe desdribed arith hereinafter
other, which can_|lead to the beam rping, |losing . ..
with refrpnpe tosihiy appligations HOYEVER éfaibpﬂlglvgﬁﬁ@é@!at?fﬁﬁ%&%? dyention 1s
i1 : | s can ki nk and/or separate
n@ﬁ%%&%lﬁ?@ﬁg%ﬁ%}l%@c rﬂlgeec;_'ner ally results in the beam
failing. Another disadvantage of this known beamis
production is at | BaskgeourwbokthgyimventiPman operation
involving: roll formng the two C shaped caanﬁel S; . .
posPre &ihel ks, light Weighegoasiryrtion heamsas Useg 1 fame exignsions, 1s
Y i il PSmRA lePoft O-shAed drb® ebi@si®! Hrm a beam
pﬁggéﬁﬁw&lﬁgggégﬂfmt he %'rl}ii;lg(elinti on It%?s an obj ect of
of feetapgegeerpss-segtion.i on to substantially overcone or at
| east | i t . : ' ;
o 0 PR R R bR St BEnTRR (R KRS cfabels can st
rd@ber @i éugh \othdrn whidh cat lead pe die, bédne wampsentlosing emerigtyy and/or a

i des. | | d b f tantially ..
A s 5 SEETTRP AR RSP £ inkoadar separat

ik o&d ﬁ{othérh%t&a%aqeﬂany rerdito @i thepRaseillig sAnethet disadvantage of
second substantially parallel walls formed with. at. .
this mown hease is pujdaeédn 153 leeplsa BYo siags tyPdRan gperpiqnynyolving: roll
ORPPTEG b0 . houHt; Ehatnkds iRa kg land th
G ERICES B PG p kb Y v
performing a pressing operation to join the channels together.

‘Object of the Invention

It is an object of the present invention to substantially overcome or at least

ameliorate one or more of the above prior art disadvantages.

Summary of the Invention

Accordingly, in a first aspect, the present invention provides a roll formed beam of
substantially rectangular cross-section formed from a unitary piece of metal, the beam
including:

opposed first and second substantially parallel walls formed with at least three
adjacent layers of said piece of metal; and

opposed third and fourth substantially parallel walls between the first and second
walls, one of the third or fourth walls having a seam joining two opposed longitudinal

edges of the piece of metal.
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wal | s, one of the third or fourth walls having a seam
joining two opposed | ongitudi nal edges of the piece
wo@Rooamessk2 WO 2004/ 038122 PCT/ AU2003/ 001402  2PCT/AU2003/001402
Preferably, the opposed fi rsi;2 and second walls are
formed with three adjacent [|“ayers of said piece of

net aérefefd‘lsl}o NBe loppBRed! MGt bhd Qecondywilss Seaforinbé veidt ittiree adjacent
w d of the first and second walls. In another form

larqréofm%ﬁe%cgfén@tali n the first and second walls are
Pr et @ loARkn ‘ﬁ{él;'ﬁﬁ?efeflﬁ)%ﬁ spn(thOe Y Ridih OF B3l afPROGIDGalls. Tn

approxi na e first and second
amﬂielr oram dh@ﬁned kayers mprha rﬁrstgangu SGCQIfd whids aieprafesdbly fermed from

irs cond .wa 0 ,
ey Shne e apared ppmpe AL ST B P o BAF shfecond wall
areRe dayee E‘ﬁannid@%tllt yfahdaidth ofitdt firsi amdaesorfdowatlst Hﬁ olne ambodiment,
interior. beam preferably al sg[ [ nc+ udes aa B half
thp Wao hatfowi B} GeiedBr) the bean <X dAtanothsT PEPE G the two
&S?&ﬁlglfe b@ﬁh%teh@r the region of its four corners

and |recte fromthe first and second walls. .
The Beabea efee”cra yyalse énsludee latidrast Vg TP nreiprabty three, adjacent

lag%ém?%gaéﬁc %e%alllﬂ e?fee% d&'ﬁts foﬂli %&l‘ﬁ Ijg taépnﬁ ?1}% u(cli away from the
fitshaEseesnd walpaced |ndent ations in each of the third

and fourth walls,. whereip .one t he ent t ions. i

151 BRerBeth rarsb IR eRASY Lt UM B fentations
inPhefiek fRhY fSuF Walls. t bRl gréRrrbdiféreh BRObdapuirchudesitirse edii-spaced

a second aspect, the}ﬁgr esent invention provid

indentidanson a6h [oftbe ik aad Howw V@#ls»swbgr@ghfm%uf)ﬁ}he indentations is
| aLL,Cross-section froma unitary substantlally
fofrﬁ'%{l%g%%ce&gf nmetal, the nethod conprising th
fol | Ol ﬁg;t smhswenmd whlls are peeferablyfsorattienigan theathird @nd fourth walls.
fg;‘ gftg & % ?Sé’)eﬁe e{f)?gseﬁt%%géngﬁﬁgggvﬁés aerggtﬁg? Bflgﬁleformglg a beam
opblﬁﬁfanﬁﬂ@e&c@ﬁgﬁlblﬁcrﬁﬁﬁ adctiph Gom @ tnidgrp rsobstareiatly ylat [pg:lue of metal,

angles to the 2 ened sectl ns near the outernost
therigethed ‘fqii’éprfsll%tth% Rlepveag srqiqatia F@Pﬂl ng the fol ded

out &fGH9ESs s#&@ed@aﬁ' ﬂa%ﬁ&ieseaﬁor@wmeaﬁ&m@éyayetsgnmsald metal
angl es to 25 the flattened sections near the

in sadkmeabpicesid of the flattened sections; and folding a

j oi g t Qu ly right angles to th
Lo ngqlﬁig%ftﬁg:@u%? P%?ﬁ ﬁ@ta‘ﬁl‘cpq%l‘!e eéé%fi&?ﬁltagznye 1 ht rarl]ng es to the
flahenetilsedtioan ﬁehrshaasd)mtamosaem pirtbé ﬁmaemesi séatoned by:

For rirc])lcrl]i%g ahg ?c;lcrledo (f')uter edges of the metal piece at approximately right angles to

the flattened sections near the innermost end of the flattened sections; and
folding a joining seam between the adjacent outermost longltudmal edges of the
metal piece.

In one form, the flattened sections are preferably formed by: forming a pair of
spaced apart channels in the metal piece, the channels each having a base and two sides;
and flattening the channel bases against the remainder of the metal piece with the sides
therebetween.

In another form, the flattened sections are preferably formed by: forming a
channel in the metal piece, the channel having a base and two sides; and flattening the

channel sides against the channel base.
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spaced apart channels in the nmetal piece, the channels
each having a base and two sides; 30 and fl attening

wo b@4obsienel bases agai nst the remai nder of theCTaU2003/001402
piece with the sides therebefween. In another form
the flattened sections are preferably forned by:

f or NpREGrably CiiaRAnel Baddll§ ifetcaflatithed 8y didieinghagébir the edges of
having a base and two_sides; and flattening the

ving
thesislen ef cash @6 Srehamied(®) ramote hedastbase. WO 2004/ 038122
PCT/ 0 | | -
i s/ aﬁeljg? ﬁt'aé% tg g Leédgfbg}/lg rgtg\{ Efgee?%& #g‘rﬁbl? @[Hgggaégﬁ%?&ﬁ %1ﬁtgly right
argdlebets theé flattmbd ofiannblebashaapredisiataly hiftoalorpethb dengls pf the flattened

The oyt er es .of the netal pigc refera

chagpge Rasst: :ﬂ%r iglg‘ﬁjaf’gﬁ% %‘nagasnf’ P ﬂgen S‘fegésl 'S etﬁlfae B *%?r? by fplded at
appradinfikel P Aghs iy oxthedlagkyedlGbmatidnged dprodngtedly @5% along the
the flattened 5 channel bases. The fol ded outer edges

c
leggthyofdheydlationc phapaelagesor ef er abl y fol ded at
appr @kt Gatepledods! SiheanSlat ?gzﬁg a% otbraBlyt RNRA fhapi®limately right

bases approximtely 15% a e length of the
ariglest todhe Hlatédnad nbannghbasss apmexisately 18%gdengihedengtivef the flattened
I ec t . prefe I rOX 1R [
oBhBFELREs” PACTBLY o BeneARBIRATBLE Yod piltly folde
apibiialately righeangdegtohthefflattesed tlamhelntedes 4ifpratiamatedy 15% along the

bases. . The fol ded out er edges of the netal piece are
leﬁg&‘g}tg%ﬁytmsﬁﬁglgﬂnﬁﬁaéﬁspr oxi mately right angles to the

f | atrhe nedhddhgRenehbl P agesindREed frimi £ h pldbiityadfomgst freferably five,
length of the flattened channel bases. The thoﬁ‘i@g .
inseafetiprabingo Hleswetahpicaeibsfore g FIdiag he, paier @5§e@f9 getal piece
reg{g[ eetgqg?%ga é&\ég zchaﬂn@ﬂﬁggeg.t l&Q?réfQﬁ‘&i fohe, ARLAIndPh8G&hs are folded

ore i'ng the outer edges of t_he met al pi ece )
betsveer tha fluiteried chivanel basesemddonchindersationaisfoldefl rintp the metal piece

eferred f three i,ndentati ons are fol ded between
0&%&%’?%@3&%%%#@@@%}?@% and one indentation is
folded into the netal piece outwardly of each

fl attened channeBriedDesdiiptidn 6€tive Dpawingsf t he

Drawi ngs Preferred enbodi nents of the invention wll
nowPbxfeniessembdskinients of tleeyinpentionanibl row bodessrihed, iy way of example

rel ation Vi.00: | .in which: Fig. 1
OP§" gnrce?a(glgé?%{é%t% F%O%ﬁa&ﬁgﬁ% d\;?g#%@'gﬂgﬁ.r st enbodi nent of
a b&am las eoerdisrgctianal ehe view ent ifst; enfhoglsménttad (3Feaar eccording to
cross-sectional end views of the beamshown in Fig. 1
VeRflongequential rol | formng stages;
Figs 2 to 37 are cross-sectional end views of the beam shown in Fig. 1 during

sequential roll forming stages;

Fig. 38 is a roll forming flower diagram corresponding to the stages shown in
Figures 2 to 21;

Fig. 39 is a roll forming flower diagram corresponding to the stages shown in Figs.
22 to0 37,

Fig. 40 is a cross-sectional end view of a second embodiment of a beam according
to the invention;

Figs 41 to 76 are cross-sectional end views of the beam shown in Fig. 1 during
sequential roll forming stages;

Fig. 77 is a roll forming flower diagram corresponding to the stages shown in

Figures 41 to 76;
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25 Fig. 38 is aroll formng flower diagram

corresponding to the stages shown in Figures 2 to 21;
woe@4/03821s a roll formng flower diagram correcpanziosgo1402

to the stages shown in Figs. , 22 to 37; Fig. 40 is a

cross-sectional end view of & second embodi ment of a

beapza?e B £br08s-sedtona® ehd) QicwnyeNtHidembdddtfiertt bftatbedf Rc6rding to
cross-sectional end views of the beamshown in Fig. 1

thgivertionisequential rol | forming stages; Fig. 77 is a

rol ]hgg %na)qq 3740 ss-géc"ﬁgﬁ r@nﬂ°\ﬁ[ﬁ§§ B\/\%qézg%ﬂ? ohdvigi ip Fig. 1 during

stagés shown in igures 41 to 03812
seﬁ_@ﬁittﬂUﬁﬂDﬁ)kmﬂigzmes4 Fi g 78 is a cross- secti onal end

dhir nbod f a beam acc
v 108 Bl SERRE 50 Baedo CRRBRHRIE LT el Hoads Shown in
FighRwT9ad 917he beam shovvn in Fig. 1 during sequentl al
roll formng st ages; Fi 114 is a roll form
f1 otier Lt la@frawerarlla%%w IAgrapeOrsePingde tafogreishown in Figs.
9g:{oglu1r3e§n39 to 97; Fig. 115 is a roll formng flower
|agram corresponding to the stages shown in Figs. 98
t o Hig3llGisc Epgp-seetignal sndivishosisa iesthedinestd of pdgamfaccording
nbodi nent of a beam according io to the
toﬁ%%/glhwtel}n!;%? Det ai | ed Description of the Preferred
Enbodi nents Referring firstly to Figs. 1 to 39, there
i s shown Befailest Destripfionf thé Ra*efﬂrédfﬁrnhodimenm 40
of substantially rectangul ar cross-section forned f

a uReferring sty & Bigs-nletoa]d, thepe isshows adigkarelodiment af jeroll formed

o S Sl B AR By o PO of e

42, lin eecoadijnac svith thaywegionda, 44b and 44c and 46a, 46b

d,4 42. Th
30 18 SEREP AR FH byt PeyR A0k dhher® O e gl Sl P an 46
fodthed lﬁfd)m tbed SljaRBERVert Hea t4ap anadidb Qhﬂ aBa, V%blaiid @lﬁc réspectively of

am 40 respectively. The beam. 40 S . osed
Sol i BiRGS bR DGt 40 Aneenarenls RIS Oeltes 1B Bue e wgls 44 and

48\‘ﬁép‘f&enﬂ the andrt%l%ﬁlsﬁms (Hhtﬁe g@arﬁ 40 fespBdilvelyOf THe W aReRMilso has

The wal I" 48 I ncludes a fol ded seam 52 V\,hl ch joins
opp;qsed thiksk and fourth substantial parallel walls 48 and 50 which, in use, represent the

side walls of the beam 40. The wall 48 includes a folded seam 52 which joins outermost
longitudinal edges 42a and 42b of the metal piece 42, as will be described in more detail
below.

The side wall 48 of the beam 40 has three outwardly concave indentations 54a, 54b
and 54c¢ formed therein. The indentation 54b is a by-product of the seam 52. The side
wall 50 has three similar indentations 56a, 56b and 56c¢.

The triple layer top and bottom walls 44 and 46 are formed from an inner layer 44c
that spans between the two side walls 48 and 50 and two half layers 44a and 44b that each
span approximately half the distance between the two side walls 48 and 50. The triple
layer construction of the top and bottom walls 44 and 46 adds strength to the beam 40.
The triple layer construction also extends around the corners of the beam 40 from the top
and bottom walls 44 and 46 in the direction of the side walls 48 and 50. This reinforces
each of the side walls 48 and 50 in the regions 58, which are each of approximately 15
percent of the overall length of the side walls 48 and 50.
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| ongi tudi nal edges 42a and 42b of the netal piece 42,

as Wil be described in nore detail below The side
wowdos/0382nf t he beam 40 has three outwardly cOPCEXE2003/001402

i ndentations 54a, 54b and 5 formed therein. The

i ndentation 54b is a by-product of the seam 52. The

S' the amfd hassPhdigs of M @emS(idTithewallyueaids0)pnsidibaf 60mm (ie.

d h le |
T SR e oy T -
mPl%%\?gQ ﬂg&;ﬁg‘bﬁ%ﬂ? el BinftRdantwe btBddpletreddifes of beam are

that each span approximtely half
160x60x0. %imxmdtﬁdﬂmé(bﬁ GOent wo side walls 48 and 50. The

Bl O R b AL Bt

(nbﬁMﬁthi)OfIilTersaﬁﬁp eind a;besaloemfemrbﬁ farmingdnddhénecave M@ilsundérstood by
t he beam 40 f

m. th an ttgmwalls 44 and, 46
pertprREL R vR e BRI YL Pt Htepne Hreetn s i e
rei F‘iggr 8e® 3%ahBwOthet %u%tﬁ@ 108! form#il @ﬂé@eﬁ@hé PickOef metal 42
regi ons 58, which are each %ﬁf proxi mat el y
S

urp’@rgo@a un prder toefor dhedream ‘1:-5)(@:{15 hOE asrPH éO%ng Hoygr diggram that

is egglva otﬁ{a 9(:)31? %Fﬁgm égiéygﬂ(?ilzé 918%1?? ) tz? ¥ og@ another roll

fdﬂndig‘ﬂ@\fveﬁdiagm(n that is elpeivelant to thﬂrcdhﬂ)rmB)g ﬁms |s own in Figs. 22 to

B SO e B R S S R Bl B P

sdM-SlRailaesty S é&&ra@ﬁe&ﬁgﬂblﬁbﬁhe 1S 0RBAY: J@ﬁaﬁo&md as follows.
210x60x1. 50rrm 5 The

eam 40 for d roces
of Fisstly, s Hetrpjeesrotametal 42 § }:Sdp qggllglf;ﬁ ﬁ‘é EWO own in Fig. 11 in

whidBWhas 2 ]?%ﬁr 3 aH&l RREA 6(Péhcﬁfha@m§ @l asé OB wo sides 60b.
machi ne erstood by persons skilled in

Thé ahanfekebageaooh awc Iﬂhenrftf(tteb%i aeyst thsaampiader of the mefa) piece 42 with
h tail
tkposﬁﬁ ﬁlé;erg eeé\gzs%n %Eﬂﬁfl%ﬁlg so eg%O? %ﬂ&é{jﬂg bg‘sgg ’d@i‘geé‘IF r‘g 9'1 , to form

triflél Riyeied flatened kteublm 40uteFedpes &8 osf h]m\meml pmbd: 42 are then folded
o et et s S G of

AR RAIRe, hﬁb lihef %ﬁ@ Stbvid PVEE. 0. ag‘h@ﬂﬁblﬁé‘tﬁbutbﬁedges 64 of the
equi valent to the roll faorm ng stages shown in Fig

nzazaltp@ceel‘z argwhensfoldefeneep he ipperAdges of @@rfhﬁtﬁn%?}laml%\ﬁé‘fﬂons 62,
fﬁ%ﬁa{ﬂé G &ﬁﬁﬁ? eljet\!tgﬁ 1@& Eg’ﬂﬁéﬂ&f&d shovg? in F1g |3? The two

explana escription
ldngntndmgl ajpes &Ba ami Mo cafsthé nietab\psece |42 ragg thgn fwllded fﬂt@the seam 52 (as

ie 4 roll t th shown
bEﬂ rﬁ-‘?‘ﬁn nigEgr ﬂ;toltz ”ﬂ/ﬁ]‘ectﬁa??guxagrs{)e 4 O Ty %%22 apart
CEa'F | 50 @l@ 'faéﬁbvsh g\c/)SeB@lcﬁellﬁESmn@iﬁa oﬁmﬁaﬁc}\l\ﬂ) ahd ake Gi&hhod of roll
The channel bases 60a are t tte agai nst
foranng ame. of-ilfeh Eeatpsesy o f«:liOée vf list, empadinginy 6 the beam 10 are
1% ShePeinege r@ﬂérefn% ﬁllhrﬁ&afshqhé 'b@%ﬁ ORI GRIm tHeSRRSEFIn that the

(see FIg. 21), to form
tr1p1e layer bottom and top walls 72 and 74 are formed from full width outer layers 72a,

"‘3

74a and two intermediate and inner half layers 72b, 74b and 72¢, 74c respectively.

Figs 78 to 115 show a third embodiment of beam 80 and the method of roll forming
same. Like features to those of the first embodiment of the beam 10 are indicated with
like reference numerals. The beam 80 differs from the beam 10 in that the triple layer
bottom and top walls 82 and 84 are formed from three full width outer layers 82a, 82b,
82c and 84a, 84b, 84c respectively.
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triple layered flattened sections 62. Quter edges 64
of the netal piece 42 are then folded at
wapprossipat el y right angles to the flattened SBCI/AUGZ®3/001402
62, near the outer edges of the 20 flattened sections
62, into the shape shown in Fig. 30. The fol ded outer

edggss frk fowishefourtedhboding&® of thedbeant H&ILike tfmms tethose of the
the Tnner edges of the flattened char}:n]@8 sectio

firsioernlondimentcotsbasan AP eraindisated Wilth ke FF PHLF ﬁhe’ beam 90
ST 1 5t 8 L, 9 s
mﬁemméﬂhﬁhmnmwﬁSmﬁﬂwmnﬂm Fig. 1) to formthe

r egt.anguyl beam F 7 [
oW maTS s RRRE eicped Abovk 2% st afarlbel bver the
k_rfoednl twol SHrtTbétenss aPi@stlyl hkl@oufgﬁ alayr &8 snghmmheas/mf theHeeam are able to
first enmbodi nent of,  the beam 10 are

i.ndi cat e th
span k0 e LI0¥h dengrindisiances s dEopresongdt Bérsézeg )é%‘ﬂ higee beam.
| §e! AVieFi R thapRa do tth® kileh $wo part
s%%ﬁ&kdﬁ%JQQ%EQ%gﬁEgmnkfgﬁ?ﬁgh o Rﬁ ou?g% Igyers 72a, °P
beanm ofrel comespprdiag wisdi ablirddy:the PARS K foe | pigdicgd Py single man,

74
suégdl? ﬁﬁ?l:f go gﬁﬁ% 9 r%‘u{n? %@ﬁ(gﬁte le¥@ Omaliégrell: L Bdur’ g sg 1%\]%§r ﬁlQﬁ’c"\éosts and
retiogedi mgnua anmdlihg. keFoSmﬂﬂy; rths Heamss rmeb@fpr@@@edufrcgn a variety of

enbodlne t..of the bea 0 e indi.cated w t [ s
R PCHER i APYSS TR BRI B0 Y Fgpde £ dHithire s fnishine.
FihQil d§r nthtehséant§1 @re bdth&ichBy Qileasiﬂgt {wan &edm‘deﬁtauahsl serBidg to both

are formed fromthree full width ]3%$r a ers
reeh@ate @@tﬁppeag@@cea}f@ strehor tgmber bgarm apd {yermeytiagg th

Zooﬁi’cﬁ&%}%ﬁ&g pgénﬁggglgg’/bg%é&gnbe@ V'\:/itE Sreﬂei]e@lccS h@\4Peciic examples, it

f our iment o eam 9 ke features to
wohldste afpredimed biy rtboseeskiltedi imdhe a@fthaséhmm@nam may be embodied in

indicated with |like reference nunerals. The beam 90
n@P¥P@? ¥P8m t he beam 10 in that the triple |ayer

construction (see regions 58 in Fig. 1) does not

extend around its inner corners. 5 The enbodi nents of

t he beam descri bed above posses nany advant ages over

the known two part beans. Firstly, although they are

slightly heavier, the beamare able to span 50 to

100% | onger dlstances then a correspondingly sized two

pi ece beam Secondly, the beans have i nproved

torsional rigidity conpared to the known two part

beans of a corresponding size. Thirdly, the beans can

be produced by a single man, io single roll form ng

operation which results in | ower |abour costs, |ower

pl ant costs and reduced manual handling. Fourthly,

t he beans can be produced froma variety of

materials, including pre coated netal products which

require no further surface finishing. Finally, the

beans are aesthetically pleasing with the indentations

serving to both
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replicate the appearance of a steel or tinber beam and

to canoufl age the seam 15 Although the invention has
whe@n/083rri bed with reference to specific exabP@i/av2008/001402

woul d be appreciated by those skilled in the art that

the invention may be enbodied in many other fornms. WO
c%@,ﬂg-j 338122 PCT/ AU2003/ 001402 7 Cainms: 1. Aroll

or me of s bstan rect angul.ar cross-.sectio

forhedff hiemedrhepsy ol T gIaY G omied from a

Qéé?&‘magpql%e&aﬁi lhgltudﬁy@d second substanti al | y
paralel wal formed with at |east three 5 ad]

| ay eopposdd ﬁm“t @né|sgg@do$ubﬁ@p‘gally paralled ppaisefprmgd rVHlt}hﬁH feast three
QU Ry SURPLARDIAL by oifabe! wall s betueen the first

one ¢ third or fourth walls
havi dS}@oeedSmﬂm e;ndlfnulmlg suhsmmp]ﬂ);opm“dlletlom@lsmmiwcﬁﬂ the ditgfeand second
of the piece.of tal . beam as .cl ai ned
will. e B TG el Bt et e e csopiC RBudinal
edgéEMegiécBofh{em@ adj acent | ayers of sal d p| ece of
met al he beam as clained in clajm elnthe

t hr%e | 'H}f‘elpejlm; %ﬁlﬁm@ Brqime L\ Whgrein tg? OP]Pfége@| st ang, sgeond walls
Wher el nm#h?eehfdéac-gpﬂap&gg\f &34 Fledd fBHet cl aim 2,

ers 1nthe first and second
wal 3.5 afle waannmlmmm in weirh 3y whereinftherfired lagers spamige entire width

[ teI haf the width 15 of the first and
@’E’Egﬁ%a@ﬁg W(ﬁl%ne | ayer spanning all of the width

of :We Tlhe!;1r Btanang cl@lﬁ&ﬁlﬂd ol 3, wherelththebibaen hiyews! iai the dirst and
in claim ereint t | f dth | f

At ubele e e bell, v il ) e TEUMAPS. i
oMBRS BisD ahd) %eéo\ﬂﬁ \b&llsf at¥ Bhd dyBY §Faminfr@r 4N bhehe FQdAeshe first and

Interior. 7. beam as clainmed in any one of the
sepoad wdllng cI a| rrB wherein the beam "al so includes at
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b&m idtsidrour corners. 9. The beam as clained in any one
of t7.he [l)“ree %Sa% rellg c%allr%.lecrlr?n anV\ng1 Srrlee L)P thtehperecb %mg claims, wherein the beam
also includes at least two, adjacent layers of said piece of metal in the region of its four
corners and directed away from the first and second walls.
8. The beam as claimed in claim 7, wherein the beam includes three said
adjacent layers of said piece of metal in the region of its four corners.
9.  The beam as claimed in any one of the preceding claims, wherein the beam
also includes a plurality of outwardly concave indentations in the third and fourth walls.
10. The beam as claimed in claim 9, wherein the beam includes three equi-spaced
indentations in each of the third and fourth walls, wherein one of the indentations is
formed by the seam.
11. The beam as claimed in any one of the preceding claims, wherein the first and
second walls are smaller than the third and fourth walls.
12. A method of roll forming a beam of substantially rectangular cross-section
from a unitary substantially flat piece of metal, the method comprising the following

sequential steps:
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18.  The method as claimed in any one of claims 12 to 15, wherein the outer edges
of the metal piece are folded at approximately right angles to the flattened channel bases
approximately 15% along the length of the flattened channel bases.

19. The method as claimed in claim 16, wherein the folded outer edges of the
metal piece are preferably folded at approximately right angles to the flattened channel
bases approximately 15% along the length of the flattened channel bases.

20. The method as claimed in any one of claims 12 to 19, wherein the method
also includes forming a plurality of indentations into the metal piece before the folding
the outer edges of the metal piece relative to the flattened channel bases.

21. The method as claimed in claim 20, wherein the method preferably also

includes forming five said indentations.



17. The nmethod as clained in claim 16, wherein the
fol ded outer edges of the netal piece are preferably
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preferably also 35 includes formng five said

i ndentati ons. WD 2004/ 038122 PCT/ AU2003/ 001402 9 22.
The nethod as claimed in claim?20 or 21, wherein three
i ndentations are folded between the flattened channe
bases and one indentation is folded into the netal

pi ece outwardly of each flattened channel base. 23. A
roll formed beam substantially as described herein
with reference to any s one of the enbodi nents shown
in the acconpanyi ng drawi ngs. 24. A nethod of rol
formng a beam the nethod substantially as descri bed
herein with reference to any one of the enbodi nents
shown in the acconpanying draw ngs.



