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sheet metal material, the present invention is not
limited thereto and is equally applicable to walling,
decking and other cladding and may be formed of sheets of
plastics or other material.

Traditionally, sheet metal roof cladding comprises a
plurality of corrugated sheet metal elements laid side to
side with overlapping edge margins. The elements are
generally fastened to transversely extending spaced apart
battens, purlins or other support members by nails,
screws or other fasteners piercing the sheets and
engaging the battens.

In more recent times, "flat" or "ribbed" cladding
elements have been developed. These elements generally
comprigse an essentially flat web, often referred to as a
"pan", having upright flanges along each longitudinal
edge. Often the web includes one or more longitudinally
extending upwardly directed stiffening ribs. '

In roof structures these elements are laid side to
side with the flange of one element overlapping that of
an adjacent element. Each element is generally provided
with one edge flange in the form of a male rib formation
and the other edge flange in the form of a female rib
formation. In assembly, the male rib formation is
adapted to fit snugly within the female rib formation in
interlocking engagement to resist separation of the
elements in directions both normal to and along the
longitudinal direction of said formations. These
elements are generally fastened to battens by means of
traditional fasteners or by concealed clips. Concealed
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extending upwardly directed stiffening ribs. In roof structures
these elenents are laid side to side with the flange of one el enent
over |l appi ng t hat of an adjacent elenment. Each elenment is generally
provided 30 with one edge flange in the formof a nale rib formation
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cladding element assembly to function as both roof and
ceiling. In these circumstances battens, purlins and
other supporting structural members are considered by
some to be visually obtrusive. For this reason and for
15 economic reasons, it is desirable to place battens as far
apart as possible consistent with the required strength
of the structure as a whole. However, this means that in
the centre regions between adjacent battens, substantial
length of cladding element is unsupported and therefore,
20 prone to sagging. Sagging occurs as a result of
inappropriate, excessive span lengths between adjacent
batteuns. Additionally, to reduce cogt, it is customary
to make cladding elements from the thinnest steel sheet
consistent with the necessary structural strength.
25 However, it sometimes happens that thin elements are
walked on and that tlexing of elements as a whole between
the supporting battens forms a permanent deformation. To
minimise the risks of this occurring span lengths are
kept short. Short span lengths also minimise the risk of
30 sagging. Deformation and sagging is visually obtrusive
and unacceptable in wmost building applications. It has,
therefore, become desirable to construct roof/ceiling
cladding assemblies having span lengths considerably
longer than that which are used with tradition roof

as cladding elements.
Even though the deflection of elements over a span
is restrained, inter alia, by the interengagement of the
longitudinally extending rib formations between
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said element having a web and longltudz.nally extending

side edges, one side edge being provided with an upwardly

1s extending female rib formation and the other side edge
being provided with an upwardly extending male xib
formation able to enter the female rib formation of
another element and when so entered lockably engage the
elements side to side characterised in that when so

20 assembled the interengaging rib formations form a closed
loop in cross-section.

Preferably the closed loop is in the form of an
inverted triangle. More preferably the triangle is
substantially an equilateral triangle or an isosceles

25 triangle. .

Preferably the loop is closed by retenticn means.
The retention means braces against lateral movement of
the elements in at least one direction.

Preferably further the retention means is in the

30 form of a tongue and groove formation.

The male or the female rib formation may be provided
with a longitudinally extending groove and the other rib
formation is provided with a 1longitudinally extending
tongue adapted in assembly to extend into and be received

35 by the groove of the neighbouring element in contiguous
relationship. In assembly, the tongue and groove may
close the loop formed by the interengaged male and female
rib formation and brace the joint against lateral

e

Sheet Has Been Replaced

T




- 3- nei ghbouring el ements it has been found that prior art

assenblies have failed to provide adequate rigidity to limt deflection
over a span to acceptable |evels when the el enments are used to span
consi derabl e distances, for 5 exanple, distances in excess of 3 netres.
The obj ect oo #megsesent invention is to provide an | PO RveRlenal addi ng
el enrent and cl addi ng el enent  j oi nt - Whi-ch will substantially overcone
or alleviate one or nore of the above nentioned di sadvantages. 10
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br aces agains@hpaﬂ@mgmhnmnbngmg element with each short groove being
regularly spaced apart by substantially the same distance
15 as are the short tongues so that the short tongues and

short grooves may in assembly be placed in register.

Preferably, the groove is formed in a lower portion
of the male rib formation and the tongue is formed in a
lower portion of the female rib formation, the groove

20 being spaced by substantially the same distance from the
plane of the element as is the tongue.

The invention also provides a cladding element
assembly comprising a plurality of cladding elements of
the kind described above in accordance with the invention

25 in which the elements are laid side to side with male rib
formation overlapped by and lockably engaged with the
female rib formation of a neighbouring cladding element.

‘The invention further provides a joint, comprising a
pair of cladding elements of the kind described above in

30 accordance with the invention, laid side to side with the
male rib formation overlapped by and locking engaged with
the female rib formation of neighbouring cladding
element.

In some embodiments of the invention the tongue and

35 groove formations may be supplemented with a plurality of
clinch fastenings, button punchings or other fasteners
intermittently and regularly spaced apart along the
length of the elements to assist to maintain the lower



the elements in at |east one direction. * N Preferably further the

retention neans is in the formof a tongue and groove formation. 35

The male or the female rib formation may be provided with a
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10 Figure 3 is an enlarged view of a cross-section of

the female rib formation according to the invention;

Figure 4 is an enlarged view through a cross—sectioﬁ
of two overlapping edge formations of two cla&ding
elements according to the invention; and

15 Figure § is a perspective view of a cladding element
according to the invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The roof/ceiling element illustrated by figure 1 may
be a coated steel sheet having a longitudinally extending

20 female rib formation 3 bordering one longitudinal edge of
the sheet and a longitudinally extending male rib
formation 2 bordering the other 1longitudinal edge
interconnected by a substantially flat web 1. The web 1
comprises a substantially flat land portion between said

25 longitudinal edges, which when used as a zroof/ceiling
element is the lowermost portion. Said flat portidn is
provided with a pair of upwardly formed longitudinally
exteﬂaing substantially parallel spaced apart minor
stiffening ribs 4 to impart stiffness to an otherwise

30 flat land portion.

The cladding sheet is formed from a strip of 0.42 mm
base metal thickness (BMT). The cladding sheet may be
produced by roll forming. Other methods include stamp
pressing and progressive stamp forming.

35 In the illustrated example, the upwardly extending
shifting ribs 4 in the web 1 project marginally above the
plane of the web by, for example, about 4mm, to maintain
the substantially flat appearance of the web 1. The



the length of the el enent with each short ‘groove being regul arly spaced
apart by substantially the sane distance 15 as are the short tongues so
that the short tongues and short grooves nmay in assenbly be placed in
regi ster. Preferably, the groove is formed in a | ower portion

of the mal e Wwolgyesati on and the tongue is forned in a POTOAV®T/00284 | ON
of the female rib formation, the grooyveg20 being spaced by substantially
the sane distance fromthe  plane of the elenent as is the tongue.
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to maintain tﬁ&vlﬂ¥65 trailing edge 11 and a leading edge 12 in the

 form of a downwardly and inwardly extending return lip.

Said male flange 10 protrudes beyond the web 1. The
groove 8 extends continuously along the length of the
15  sheet. '

The female rib formation 3 comprises an upwardly
extending rib having an outwardly sloping portion 13
merged with an inwardly sloping portion 14 which is
located substantially over the web 1 and an outwardly

20 extending female flange 15 having a trailing end 16 and a
leading end 17 in the form of a downwardly and inwardly
extending return portion and an outwardly extending lip
18, said female flange 15 protruding beyond the web 1.
The outwardly sloping portion 13 merged with the inwardly

25 - sloping portion 14 forms an outwardly protruding tongue
formation 19. The tongue 19 extends continucusly along

* the length of the sheet, however, in some embodiments the
tongue may extend intermittently therealong.

The male rib formation 2 and the female rib

30 formation 3 are formed as interengagable formations, in
that, in assembly, the male rib formation 2 of one sheet
is able to enter the female rib formation 3 of a
neighbouring similar sheet and when so entered lockably
engage the sheets. The leading edge 12 of the male

35 flange 10 enters the mouth of a cavity 20 formed by the
female flange 15 and is directed towards the trailing end
16 of the female flange 15 and then the trailing edge 11
of the male flange 10 is fitted and snap engaged under
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-5- portions of the respective ribs in fixed rel ati onshi p.

BRI EF DESCRI PTI ON OF DRAW NGS By way of an exanple, an enbodi nent
of the above described invention is described in nore detail 5
herei nafter wiwtertar ence to the acconpanyi ng draw ngs. PCT/AUOUdr e 1
is a cross-sectional view through a eladdi ng el enent according to the

i nventi on; Figure 2 is an enlarged view of a cross-section of
the male rib forhmtleading el ny7t oft e femalieorfiange 15. Frguefiscts an
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provided with a Ir r di r med #ong 5 gl nal | y ext endi ng
substanti.al |y pﬁ'ggﬁ%ﬁl % fér °KPREF tiffening ribs 4 to inpart
stiffness to an ot heFh¢ seutdtardllyatextendipgr tliipn.18 of the fehadec|fldiaeg
sheet is fornedikr qEy,aa85is0 Ph Quédifd the leading edge 12 of the male
15 flange 10 into the mouth of the cavity 20 and may also
assist in wmanually opening said wmouth to facilitate
insertion of the trailing edge 11 of the male flange 10 ° '
during assembly. Further, the provision of the lip 18
assists to enhance the locking . engagement of the joint
20 when the lip 18 is walked upon.
As illustrated, the groove 8 is formed in a lower
portion of the male rib formation 2 and the tongue 19 is
formed in a lower portion of the female rib formation 3,
the groove 8 being spaced by substantially the same
25 distance from the plane of the web 1 as is the tongue 19.
The groove 8 has a relatively gentle sloping lower
side and a wmore steeply sloping upper side. The
interengaging rib formations 2,3 are sized such that the
sheets have to be sprung apart to enable the tongue 19 to
30 enter the groove 8 of an adjacent sheet. Thereafter, the
resilience of the steel which is roll formed ensures that

the tongue 19 remains lodged below the steeper side of
the groove 8.

Thus, with the engagement of the male 10 and female

35 flanges 15, the tongue 19 of the female rib forwmation 3
is lodged against the side walls of the groove 8 of the
male rib formation having been sprung into the recess
formed by the groove 8, to provide a closed loop in



base netal thickness (BMI). The cladding sheet’ may be produced by

roll form ng. O her nethods include stanp pressi ng and progressive
stanp formng. 35 In the illustrated exanple, the upwardly extending
shifting ribs 4 in the web 1 project marginally above the pl ane of the
web by, forwered , about 4mm to maintain t he substyfivdwdhriodzdd | at
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less deflection of the jOlnt under load, by comparison

10 with conventional arrangements wherein the lower portion
the rib formations do not engage, in that the locad is
transferred directly to the sheet assembly as a whole
instead of an independently vyieldable rib formation.
This in turn ‘enables the sheet to be made from thinner .

15 material than would otherwise be the case. The retention
means not ohly provides an additional locking mechanism -
to prevent the male and female rib formations disengaging
but also braces the joint against lateral movement when
loads are applied normal to the plane of the web.

20 Accordingly, the invention provides a cladding joint
which displays greater rlgldlty than traditional cladding
joints. ' '

In this regard also, the present invention combines

the traditional advantages of cold formed hollow sections

25 with a basic shape which is relatively efficient in
resisting bending movement.

As is evident from figure 4, the joint between

neighbouring sheets is in the form of a structural member

or universal beam having two parallel flanges and a

30 single flat web, wherein the upper flange is in the form

of an elongate closed loop hollow section of inverted

triangular cross-section being the interengaged male and

female rib formations 2,3, the lower flange being the web

1 portions of the neighbouring cladding sheets of single

35 sheet thickness and the beam web being the lower portions

of the male and female rib formations of double sheet

thickness. Structural members of this kind have high

flexural rigidity and therefore provision of these
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an outwardly sloping portion 13 merged with an inwardly sloping portion
14 which is | ocat ed substantially over the web 1 and an outwardly 20
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fitted and snapPemFyEdt ri‘éfé‘}ber T %ne 3°W9’PF&UEQB two neighbouring
PCT/ AUQ7/ 0D@44 elements enhances the flexural xigidity of the assembly.

The provision of retention means further enhances its
flexural rigidity. The provision of retention means in
the form of a tongue and groove formation enhances the
ability of the elements to be easily and quickly

15 assembled. The provision of a closed loop hollow section
of inverted triangular cross-section further enhances the
flexural rigidity of the assembly.

The present invention thus provides cladding elements
and element joints that facilitate the use of such elements

20 to span distances much longer than those possible with
conventionally joint elements while limiting deflections
to within acceptable tolerances and minimising deflection
when loads are applied normal to the surface of the
element assembly, and at the same time reducing the risk

25 of the joint being unclipped by such loads.

Indeed, the hollow structural member at the joint
can be said to function as a tubular truss integral with
the elements. The formation of joints according to the
invention provides a cladding assembly comparable in

30 flexural rigidity with sheets integral with and supported
by elongate hollow structural members thereby alleviating
the need to provide battens building structures having
roof/ceiling assemblies of overall length of 3 to 4
metres. That is to say, the strength of the assembly as

35 a whole is considerably enhanced by the formation of
these hollow structural members at the joints sufficient
to enable the use of a minimum number of battens, purlins
or like supporting members and, in particular, for span



the | eading end 17 of the fermale flange-15. To effect t he snap
.engagenent, the inwardly extendi ng portion of the | eading end 17 the
femal e fl ange 15 i s sprung away fromthe trailing end 16 of the fenale
flange 15 as the 5 trailing edge 11 of the male flange 10 is inserted into

the mouth ofguglhgagsvity 20. In assenbly, t he upperside pcrRlusedaes nal e
flange 10 contacts the underside t he femal e fl ange 15 and the

contacting parts lie flatly agai nst each other and are secured together
by the snap jl(éngft'hts b8! Mg PNSxaRblel NE3- Jemlt?es fl1 4008 ntLmediate

Thi s intere enent row des an interferen ween the nal e
and fenal e rl%xr{.l t9 onl% theps are requikedyg &EFdF& ggf'ﬁﬂdﬁﬁaeﬁ’byw of

the femal e fIngrge be subpomfpdaonlytatniysi endey. t Rrdfieauibly. . etthe ¢adsf the
male 15 flange _1Qné&t)1§bé@elﬁeélt hnef theudgayiby 40 gt By @- %@ctlon assi st
|n.manual$y cr:cg_?mnegsal g o facilitate nserti hetralllng
edge 11 of tHE*3HR Sflséﬁ?gé’rfﬁ shy ?nﬁra?:rslé?fblvamq:lfﬂef“??&Fs ofhEb

provi sion of kuidlding mructurasm sts to enhance the | ocking engagement of
the joint 20 V‘he'AcEQ%dkhaljer | se@l ke dR@q on provldéé i lddgstraped, the

groove 8 is forned .in portion of the male rib formation 2 and
the tongue 1 ?‘g“atlon fo?gred Jodngefonet afstitigon %Jre"t%% en@ER i b3F6r mat i on
3, t he gextomemelyoerigidphoth Bpngibefanally | gndhdasamsl2P  whiideance
from the, gl ang) Rlwiddf &S, hu‘i%k' §o§.ﬂ€1ﬁ§”]9é\§rze]e% the elementd€ groove 8 has
arelatlvely gentle sloglng ower and a rmr«i st eepl sl opi ng
upper si de. i ARG Rf rPB @&FFF&PFor?sSSE"@ &r ea%‘?°f ™uch"

that the tghem sphefertes Eankbydiimegtapdr £heoiaveit ot hindloxdpse the t o 30

enter the gr 096!@1:&@ic aQF?th‘Sﬁ‘éE S@eaihe Jﬁ@éfé’:‘féeeroft r".‘.?xe elenieiitls,i ence

of the steel V\ﬂ .S ro q. 3ures the t ue 19 remains
| odged beI ow ¥ %crété'?pe?a’é?h‘éulcﬁr Y degipa %0\‘7’838 the elements are
used as roof/ceiling assemblies. :
The foregoing detailed description is indicative of
one embodiment of the invention. Various modifications
and improvements obvious to those gkilled in the art may

be made without departing from the spirit and scope of

20 the invention. For example, the closed loop  formed at
the joint may be in the form in cross-section of a right
angle triangle with the hypotenuse extending

substantially wholly over the web of one of the
neighbouring elements.

25 Additionally, the web may include one or more major
stiffening ribs, particularly where wide elements are
required. The major stiffening ribs may, for example, be
of a size and general shape comparable in cross-section
with the substantially upright formation at the joint.

30 Additionally, further, the tongue and groove may . be
formed such that the tongue merely abuts against the
groove so that the female rib is braced against movement
in one direction only.

In another variation the tongue and groove

35 formations could be replaced by a plurality of fastening
means intermittently and regularly spaced apart along the
length of the element. The fastening means may be in the
form of clinch fastenings, button punchings or other



Thus, with the engagenent of the male 10° and femal e 35 fl anges 15, the

tongue 19 of the female rib formation 3 is | odged agai nst the side
wal I s of the groove 8 of the male rib formation having been sprung
into the recess formed by the groove 8, to provide a closed loop in
WD 97/ 40243 WO 97140243 PCT/ AU97/ 0024 FCT/AUY7/00244

- 8- cross-section between the two .rijh Lormations 2, 3. The
tongue 19 and groove 8 may thus serve as an addi ti onal shap fitting

formation beffamsmmerst hable tot sabmgain nghenl rowerd beruiensi i otheti ons

2,3 inasb5 fipsghedfv0fnale and femﬁes%mé1919f ft&@d' Q‘@%u&%&ahﬁéﬁs of
the rib formations 2,3 1 n that nanner g fasten[tongue and gr oove

to function asT#&% erkd oﬁ%aﬁ‘?é’ PHYs FB%E?}P G gEARECt EBATof the.
j oi nt under | osukstantdaiiyr pxenehos dm.splawmmi i cefh atthea il foreationker ei n
the | ower pgortign : ri r i t n;t.h oad is
transferreg diér)gcttﬂlle %‘Ehﬁh 2 %%té}gis%apgatﬁ@%%n% i %SEBEFE ,

i ndependent |y ??eFB%bPEPFFSan?ﬂaPFoﬁoadS nﬂ?@?ll?%lﬁhﬁfﬁ%ﬁﬂ%s°Fhé §heet
to be nade froaiemémmer 15 material than would otherw se be the case. The
retention é#§f y Vi di tLonals | n a

to prevent the mal e an s Ien{ ?%%r%ﬁ%ﬂ h%i%ug%ndgg%ég glé’@g@ lil'h'fi'lso
braces the jOlﬁ}e%Eﬁﬁﬁsta?%teﬁal RBVeneAmagpenthe egrlty of the

10 protective coating thereby minimising problems of 1eakage
and corrosion.



| oads are applied normal_to the pl ane “of the web, 20 Accordingly, the

I nvention provides a cl - Thxsmptdhs ed greater rigidity
is regard al so, the
present invention conbi s ___ft_ﬂﬁse@ra ages of cold forned

than traditional claddi
hol | ow sectiwoyrdles Wi th a basfﬁ‘h‘ape rel at i \weimaUfbo2¢4 ent

I n resi sting bendi ng novenent. _ As | s evident fromfigure 4,
t he joint between nei ghbouri ng sheets isinthe formof a structural
menber aLammMsier sal beam having two par aI I eI flanges and a 30 single

flat web, wherein.the J_an n.the f ngat e
cl osed | oop holl 0\:/Lv'se &Ead‘iml% ?'e %EE for vF ?a’f{btﬁ Clac{dm setl"a%‘[r'l on bei ng
t he interengaged ﬁﬁFemhhﬁ: Sa*‘émal elenent or nhavieg 2,8, twWeb| owdprdf| ange

gei nght he vvﬁb ’ loi;gﬂeﬁaiﬁﬂilﬁlﬁf ekh@nﬂlﬁh@hbﬁlﬁ.él lrageksaddirng sheet &dgéfsi Rgl e
5 sheet_.thickne t ower rt|n t he
mal e and ?emal e I’Ii% sgr Ra?lsnd‘ﬁgéo %ﬁ? ee ¥ éNetet & ngsénalesfr ctural
menbers of this kifegmpgdenhjapd the fqté)a;r apide giefigey baing herevaded

provi sion of thesgith an upwardd® 9&idédihg male rib formatlon able:
PCT/ AU97/ 00244 each joi nt

of an assenbl y i my&r ERCREGRDe TepRlg FiP F?Eﬁlﬁ‘i" t%ft e§d(ﬁ JeBEsenbl y

as a whol e. and when so entered 1lockably engage the elements
10 side to side characterised in that when so assembled

the interengaging rib formations form a closed loop
in cross-section.

2. A cladding element according to claim 1 wherein

the closed loop is in the form of an inverted
15 triangle.

3. A cladding element according to claim 2 wherein
the triangle is substantially an equilateral
triangle or an isosceles triangle.

4. A cladding element according to any one of the
20 preceding claims wherein the 1loop 1is closed by
retention means.

5. A cladding element according to claim 4 wherein
the retention means braces against lateral movement
of the elements in at least one direction.

25 6. A cladding element according to any one of
claims 4 or 5 wherein the retention means is in the
form of a tongue and groove formation.

7. A cladding element according to any one of the
preceding claims wherein one of the male or the
30 female rib formations is provided with a
longitudinally extending groove and the other rib
formation is provided with a longitudinally

A R



The provision of a closed | oop holl ow section of I nverted triangular
Cross-section has a markedly 5 increased | oad capacity due to
| ocal buckl i ng considerations relative to the provision of hollow
sections of other shape. Accordingly, the maki ng of a

cl osed hol | owo9e7zesdr uct ural nember at the joint between tWCFHAVYMBYAri ng
10 elenents enhances the flexural rigidity of the assenbly. The

provi sion of retention neans further enhances its flexural rigidity.
The provision of retxerdrndimgreansyien adaptete iloamseinbd vyt dogesctend gmdove

formation enhances jlig pe RRiEY Yy 1 ebgggpésoto@fe %émle ckly

15 assenbl ed. The rovision of a closed ] 0op .l ow section
i nverted triangul ar® ﬁ?’?ﬁ%’: sjé’cﬁ%ﬁlﬁﬂ??ﬁe?e%ﬁfaﬂksg‘@'ﬁ he f1 exur aI

rigidity of the assenbly. The present invention thus provides

cl adding el ements q,pdcg_laaggﬁéhj(%mge el hﬁgcg?ﬁ%é%t f E’E?euéﬁe ofggsuch

elements 20 to span di stances nu n p055|

conventiond |y joi nfr21®freht STwHi I"@‘elreﬂ'Pt'l G FsssERiyenshe tongxequ}q
accept abl e tol erancgsoewel riloisei St dlebbecﬁomd by when intesemgagedppl i ed

ol Lo Lhe sur el b semalecl HPNEoARREIH Yand"brike! e 2fBsn M

reduci ng the risk ] ol nt bei ng uncl. such

| ndeed, the hol |l ow §9?%?E|r]é1?t?§r}bé'?°v§f“ef‘ﬁe°jfopﬁ? Ele‘“e’é‘é?l e LeasfF tip
function as a tubul ardirestsiomtregmal wot bhe plandieofelttreriiementhe formation
of joints according to the i nvention provides a cladding assenmbly
conparable in 30 flexural idity with sheets integral with and supported
by el ongat¥° hol | ow §truc’fur°&la inger 1M hPCSPESERd: i FR) anY PRE dto
provi de battens bui kllaigsst rauct uoes thaveherein Badll/ ceytaove aseruvdhdses of

overall length of 3cEfltmuouslgF”:"élro‘?i§:; tﬁ@a&ehétﬁoo e & fm"églrtength of the

assenbly as 35 a whole 1s considerably enhanced by the rmation of
t hese holl ow structural nenbers at the joints sufficient
10. A cladding element according to any one of

claims 6 to 9 wherein said the tongue extends
15 continuously along the length of the element.

11. A cladding element according to any one of
claims 6 to 9 wherein said tongue comprises a number
of short tongues regularly spaced apart along the
length of the element.

20 12. A cladding element according to any one of
claims 6 to 11 wherein said groove is formed in a
lower portion of the male rib formation and the
tongue is formed in a lower portion of the female
rib formation, the groove ©being spaced by

25 substantially the same distance from the plane of
the element as is the tongue.

13. A cladding element assembly comprising a
plurality of cladding elements according to any one
of the preceding claims wherein the elements are
30 laid side to side with male rib formation overlapped
by and 1lockably engaged with the female rib
formation of a neighbouring cladding element.

I
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to enable the use of a m ni num number of battens, purlins or like

supporting nenbers and, in particular, for span WO 97/ 40243
PCT/ AU97/ 00244 10 - | engt hs of , for
exanple, 3-4 netres, no internedi ate purlins or battens are required.
The cl addi ng wapoRishdsy need be supported only at its endecr/Aoerioezdabl vy,
t he ends are ensconced into the troughs of a pair of GCsection 5
channel s supported by studs or other frame nenbers of the bui | di ng
structure. Accordingly, the i nvention provi des for t he

formation of joipted, cladding elenents whjch _ar ._extrenely rigid
bot h | ongi t udi nal Ii}I and I]a?]é}q:al‘??f“%ﬁﬁlé‘gl(f‘ %ﬁ%‘bvﬁ’%g"%‘?‘}“&ﬂ:i%ﬁﬁ‘j‘%ﬁﬁ-i ng
bet ween the el enerageording to Anyt lgve aofl athegereiceding| ertgimsaskainb| y
accor di ng to thpadredesi@d QIPRULABNhAPE LhB EBYRALLION bREFH1MIGSed he

t heti f.t derside aof th t . ich i
par i cul ar |y des! 1B SRS cHSRares “ire FhEBepALacTiBof rERRTSamy

assenbl i es. of rigigihmugeionglddtiangeedlermentri ption is indicative of

one enbodi ment of the invention. Various nodifications and

i nprovenents obvious to those skilled in the art may be made w t hout
departing fromthe spirit and scope of 20 the invention. For exanpl e,

the cl osed | oop forned at

* c L M 1 *



the joint may be in the formin cross-section of a right

triangle wth

angl e
t he hypot enuse ext endi ng substantially whol |y
over the web of one of the nei ghbouring el enents. 25
web may include one or nore ngjor stiffening ribs,

Additionally, the

particularly wwoeuesde el enents are

requi red. The maj orp@iAtidR0i499

ri bs may, for exanple, be of a size and/4eneral shape conparable in
with the substantially upright formation at the joint.
further, the tongue and groove nmay be f ormed
such that the tongue nerely abuts against the groove so

cross-section
30 Additionally,

female rib is braced agai nst novenent

that the

in one direction only.

I n anot her variation the tongue and groove 35 formations could be

replaced by a plurality of fastening means intermttently and
regularly spaced apart along the | ength of the elenment. The fastening
means nmay be in the formof clinch fastenings, button punchings or

ot her e WO 40243

PCT/ AU97/ 00244 - 11 - fasteners able to
mai ntai n the | owex porg&ions of the respective male and female ribs in

fixed relationship

\ at_i s say, any suitable fastgning ans t hat
substantially prevekts eﬁt of the ri it ONg |

FIGURE &

SUBSTITUTE SHEET (RULE 26)




5 of the joint along the length of the €lement in response to the
application of |oads normal to the plane of the el enent .

Preferably, the fastening neans do not pierce the el enents and do not
damage the integrity of the 10 protective coating thereby m nimsing

probl ens of | espepe0243 and corrosion. PCT/AU97/00244

- 12 - CLAI Ms: 1. A claddi n@/el enrent for use in a cladding

el enent assenbly, said el enent havi ng a web and

| ongi tudi nal Iy extendi ng side edges, one side edge 5 bei ng provided
with an wupstanding female rib formati on having a proxi nmal
portion and a distal end portion and the other side edge being
provi ded with an upstanding nale rib formation having a proxi nal
portion and a distal end portion able to enter the 10 di stal end
portion of the fermale rib formation of anot her el ement and when so
entered | ockably engage the el enents side to side characterised in
t hat when so assenbl ed the respective proximal portions make
contact with one another so that the interengagi ng 15 rib formations
formin cross-section a closed |o extendi ng from one contacting
proxi mal portion to t he 2. A cl addi ng el enent
according to claim1 wherein

N
IGUR

SUBSTITUTE SHEET (RULE 26)



the closed loop is in the formof an inverted 20 - sstriangle. » o~ :
3. A cladding el ement according to-.claim2 wherein the triangle
i's substantially an equilateral triangle or an isosceles
triangle. 4. A cladding elenent acaording to any one of the 25
preceding clainms, wherein the [|oop . cl osed by retention

- means. ngig b@%?bﬂﬂlﬁ@agqgﬁﬁnlﬁcbéﬁmbﬁﬁnof@Paﬂmbhwmepénnr art
the retenti on nzessmblhees haga nsailedeny p@&@ﬂ&ét adequate Pigiléty to

elements in at {gast Ql'éefl‘e'crt%.%tn' Ocslvex?’oal ”Bpa}flo 5%%&@%5{16 re{afge When

according to eht i'oN
means is in theghg eEemenF%rﬁFSfuﬁegoﬁguépéﬁd eatdigtances, for 7.
A cl addi ng %Ien%ﬁ@mnb%or@iﬁgamQGanynoﬂ£0©$st@é 3 metres precedlng cl ai s

mherehndone ththe he Sbjéde sb Fhe pré@gﬁfeanEhE1onfg%”@kg%g%ihgﬁht
ro e W t I ext en V.
provi ng?oved cladch?{;}g é'fi%rﬂ&llé | G ug]ﬁl%} q'gg 8 HEht {8

rib for I on
97/ 40243 which will substantlally ovexyope o proaiieviate one or
- 13 - moeatefidilng alooge ementapdreed | dissdenitagé®. extend into

-and be recghpved by the groove ofgriligaiei bR | AGENTTION el ement in
contiguous relat|0n§£ éérdlng to the invention there is provided a
cladding element for use in a cladding element assembly,
said element having a web and longitudinally extending
side edges, one side edge being provided with an
15 upstanding female rib formation having a proximal portion
' and a distal end portion and the other side edge being
provided with an upstanding male rib formation having a
proximal portion and a distal end portion able to enter
the distal end portion of the female rib formation of
20 another element and when so entered lockably engage the
elements side to side characterised in that when so
assembled the respective proximal portions make contact
with one another so that the interengaging rib formations
form in cross-section a closed loop extending from one

25 contacting proximal portion to the other.

Preferably the closed loop is in the form of an

inverted triangle. More preferably the triangle is
substantially an equilateral triangle or an isosceles
triangle. .

30 Preferably the loop is closed by retention means.

The retention means braces against lateral movement of
the elements in at least one direction.

Preferably further the retention means is in the
form of a tongue and groove formation. '

35 The male or the female rib formation may be prdvided
with a longitudinally extending groove and the other rib
formation is provided with a longitudinally extending
tongue adapted in assembly to extend into and be received
by the groove of the neighbouring element in contiguous

40 relationship. In assembly, the tongue and groove may
close the loop formed by the interengaged male and female
rib formation and brace the joint against lateral

G:\users\melb\spec\Flatspan.os 14.4.97



8. A cladding elenment according to any one of 5 . clains 6 or .7
wherein, in assenbly, the tongue and- : groove. close.the | oop for.ngd
by the interengaged mal e and fenale rib formation and brace the:

j oi nt agai nst | ateral novenment ofi2he elenents at least in

a direction normal to the plane of the elenents. 10 9. A

cl addi ng el en€h&IM3ccording to any one claimte 6 to 8

wherein said gropve paugfi, %fmentfg%%'\fw%{ya Aong e J. o

t he el ement. accor to_any one
of cl ai ns ?Bsﬁ%m]@lv\hereﬁﬁlgal de 1I‘i?cl,“e’cl”é'—ngueh‘i"s“fétféi‘lds a5 web ~ and

continuously al ong Ibﬁgi@@@mapiytbecteham@t side edges, Idne Aidel alidg

el enent accordi ng cl ai s in sald
t ongue COHBFISES a %r°V£%ed(ﬁw%ﬁ%rtaPond&E$?Q§ﬁﬁgnl e@Bi@ed?ﬂﬁnt
al ong the fengahlom hhelngeaeptox1m2m portloﬁZandAa(dﬂsthHmpnd

el ement accord'ngﬂpé?tlgﬂyanan%he othe side L?ﬁgsb@ﬁggrﬁ§6MT§' Ny d

groove is fornmed for |on and
t he '~ tongueansupgtapding analeﬁ/verﬂporftqr@wtciort hea¥imml @ proximalrib

formation, the POYéEn Eﬁanqa dﬁwﬁdendbbo&ilon abBebgbarbicald kdde
sane dlstance fromihe plane of the el enment as, is the tongue.

10 distal end portion of the female rib formation of
.another element and when so entered lockably engage
the elements side to side characterised in that when
so assembled the respective proximal portions make
contact with one another so that the interengaging

15 rib formations form in cross-section a closed loop
extending from one contacting proximal portion to
the other.

2. A cladding element according to claim 1 wherein
the closed loop is in the form of an inverted

20 triangle.

3. A cladding element according to claim 2 wherein
the triangle 1is substantially an' equilateral
triangle or an isosceles triangle.

4. A cladding element according to any one of the

25 preceding claims wherein the 1loop 1is closed by
retention means. .

" 5. A cladding element according to claim 4 wherein
the retention means braces against lateral movement
of the elements in at least one direction.

30 6. A cladding element according to any one of
claims 4 or 5 wherein the retention means is in the
form of a tongue and groove formation.

7. A cladding element according to any one of the
preceding claims wherein one of the male or the

35 female rib formations is provided with a
1ongitudina11y extending groove and the other rib
formation is provided with a longitudinally |

‘_i i
i
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13. A cl addi ng ‘elenment assenbly corrprf"éi ng- a pl ural i §§ps0fg5-1 -
cl addi ng el enents according to any one ~of the preceding W
wherein the elements are 30 laid side to side with rralerlb _ tﬁ“?rn:)

over | apped by and |ockably engaged wth the '
formati on of a nel uring cl 1N | epent. WO 97/ MBaP
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(54) Title: CLADDING ELEMENT
(57) Abstract

Cladding elements having adequate rigidity to limit
sagging over a span to acceptable levels when the elements
are used to span considerable distances for use in a cladding
element assembly, generally comprising a web (1) and
longitudinally extending side edges (2, 3), one side edge
being provided with an upwardly extending female rib
| formation (3) and the other side edge being provided with
an upwardly extending male rib formation (2) able to
enter the female rib fonmation (3) of another element and
when so entered lockably engage the elements side to side
characterised in that when so assembled the interengaging
tib formations form a closed loop in cross section which can
be in the form of an inverted triangle. The loop is closed
by retention means to brace against lateral movement of the
elements, the retention means is in the form of a tongue (19)-
and groove (8) formation.




