-1 A CLADDING SHEET The present invention relates to metal cladding
sheets. 5 The present invention relates particularly, although by no
means exclusively, to metal cladding sheets that are adapted to be held
to an underlying structure, such as a roof frame, by concealed clips that
are 10 connected to the underlying structéére: The present invention
relates more particularly, although by no means exclusively, to roof
cladding sheets that are adaptedl tolfdRdINGo StRETderlying roof frame
by 15 concealed clips that are connected to the underlying structure.
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5 fencing. In construction applications, the sheets are often used in
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10 of 8QMS%F uld’'n &eﬁg} K4 rf?&EP&EHEﬁg sheets that are

suitable for roofing applications as suitable for use in reinforced concrete
floor and wall stpheapptieaiians dnf/eise MefSa-elates more particularly,

although by no means exclusively, to roof cladding sheets
that are adapted to be held to an underlying roof frame by

15 concealed clips that are connected to the underlying
structure.

Metal cladding sheets are used in a wide range of

applications in the building and the construction

20 industries. In building applications, the sheets are
often used i1n roofing and walling and as infill panels iIn
fencing. In construction applications, the sheets are
often used i1n reinforced concrete floor and wall slabs.
Whilst there are similarities in the basic construction of

25 metal cladding sheets generally, the different
applications in which the sheets can be used often calls
for particular structural requirements for the sheets to
suit the applications. As a consequence, persons skilled
in the art categorise metal cladding sheets iIn terms of

30 the applications in which the sheets are used and, by way
of example, would not generally look at metal cladding
sheets that are suitable for roofing applications as
suitable for use i1n reinforced concrete floor and wall
slab applications and vice versa.

35

Metal cladding sheets are often made from steel

strip that i1s cut into discrete lengths to form the
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35 Metal cladding sheets are often made from steel strip that is cut into
discrete lengths to form the 2 - individual sheets. To provide adequate
strength to the sheets, the metal strip is often profiled to include linear
stiffening 5 formations such as ribs, pleats or corrugations. This profiling
is typically achieved by cold working the Retal strip in a roll-forming
operation. One type of metal cladding sheet that is formed 10 from metal
stribnd hvddiifidnsteeltiBhich is coated with a corrosion resistant metal
coating formed typically from zinc or an aluminium-zinc alloy. In addition,

a decorative coating, such t ti
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the ribs and thereby retain the sheets to the clips. These clip assemblies
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sheqtscTbereafies Kiatdidinambegisara ppsiionedpred@i tion, a
decorative coating, such as a paint coating, may be
applied to one surface, or In some cases both surfaces, of
the strip. A sheet steel strip incorporating a Zn-Al
coating and a paint overlay is sold by the applicant under
the trade mark COLORBOND®.

It 1s known to secure cladding sheets to an
underlying structure by using clips that are connected to
the structure by fasteners and are formed to extend into
the ribs and include retaining members or tabs that can
engage re-entrant sections of the ribs and thereby retain
the sheets to the clips. These clip assemblies are often
preferred over nails or other fasteners because they
enable concealed fixing of cladding sheets to an
underlying structure.

In use, the concealed retaining clips are
connected to an underlying structure at spaced intervals
related to the spacing between the ribs of the cladding
sheets. Thereafter, cladding sheets are positioned on the
clips i1n side by side overlapping relationship by
successively pressing the sheets down onto the clips so
that the sides of the ribs are initially forced outwardly
to allow re-entrant sections of the ribs to pass over the
retaining members and then snap inwardly and engage with



5

15

20

25

30

35

clips in side by side overlapping relationship by successively pressing the
sheets down onto the clips so 35 that the sides of the ribs are initially
forced outwardly to allow re-entrant sections of the ribs to pass over the
retaining members and then snap inwardly and engage with - 3 - the
retaining members. The applicant has inv@stigated the response of
conventional roof cladding sheets to the action of wind 5 pressure against
thetbigedie tadiniiage paimiergly, the uplift capacity of the sheets i.e. the
capacity of the sheets to resist disengagement from concealed clips
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capaC| . However, this is nqé q:gﬁ]acg al o tion for conventlafal claddi
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thePVie®Paire of cover efﬁmency Specifically, this option would result in a
larger number of ribs for a given width of a conventional cladding sheet.

A larger numberﬁfe(ibgd'appggﬁlEalp_lggefgﬂﬁ% that pan deflection i1s a

limiting factor to uplift capacity.

Specifically, the applicant has found that pans
bow upwards under the action of wind pressure and that
this upward bowing causes ribs to spread outwardly and
that this outward movement eventually causes the sheets to
disengage from the clips. One conclusion that follows
from this finding i1s that limiting pan width is necessary
in order to achieve reasonable uplift capacity. However,
this 1s not a practical option for conventional cladding
sheets that have relatively wide pans and relatively
narrow ribs from the viewpoint of cover efficiency.
Specifically, this option would result in a larger number
of ribs for a given width of a conventional cladding
sheet. A larger number of ribs i1s undesirable because
cover efficiency i1s a function of the number of ribs — the
fewer the ribs the more efficient the cover efficiency.

The present invention iIs based on the realisation
that an alternative solution to the problem of improving
uplift capacity while maintaining cover efficiency 1Is a
fundamentally different approach to the conventional
design of cladding sheets.



cover efficiency is a function of the number of ribs - the 30 fewer the ribs
the more efficient the cover efficiency. The present invention is based on
the realisation that an alternative solution to the problem of improving

uplift capacity while maintaining cover efficiency is a 35 fundamentally

different approach to the conventional dekign of cladding sheets. - 4 The
fundamentally different approach of the present invention involves making
the ribs much witlee tHamdatrndaskliyi cbhléarend chpniapshestt. The

the)ren ©f MK FENINYAVEIVESSHitieind) e PE8ENERSAUAEEr than
he;apRligantalse HYEME FeATTRERAL PR 9l g upations for

holt ing adjacent cladding sheets in side by side overlapping “relationship.
10 According to the present invention there is provided a cladding sheet

5 that is adapted tdrengagecmerare nuofentbiii nge tihacaaledretip dhatdescribed
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least one ng pan, a lengthwise_extending rib on_eac
R PR o eI L
13a¢y efabn idthacicthe g ash Pedferatrly shaleladylingisteet e bagip 1ng
claddingr pOriepp _The applicant has found that, when the above-
described cladding sheet is used as a roof cladding sheet, rib bow of the
cladding sheet in response to wind pressure 25 will have the effect of
closing the ribs, A@€ane thgidy fdhe winesanteraampabbpositéipre is

oppiIESgRENENE fRgas 0 EREEE cawsed Y RRIMPA®I to engage one or
more than one concealed clip that is connected to an
underlying structure, which cladding sheet includes at
least one lengthwise extending pan, a lengthwise extending
rib on each side of the pan, and wherein the width of each
rib is between 70% and 130% of the width of the pan.

Cori’ﬁeciﬁ%%gﬁﬁvc\:/%?é‘%z{x% %?ﬁ?&b@\ W*{ﬁ% C%S;;S’ NEcshretdidyd Gi%@%#_ted a

Preferably the cladding sheet is a roof cladding
sheet.

The applicant has found that, when the above-
described cladding sheet is used as a roof cladding sheet,
rib bow of the cladding sheet In response to wind pressure
will have the effect of closing the ribs, and the closing
force will counteract the oppositely operating opening
forces on the ribs caused by pan bow.

In addition, in the context of use of the
cladding sheet as a roof cladding sheet, the relatively
wide ribs of the above-described cladding sheet, compared
to conventional cladding sheets, means that a relatively
small number of ribs per sheet is required to achieve a
minimum uplift capacity for a given width of the sheet.

Thus, the cladding sheet of the present invention
makes 1t possible to achieve high uplift capacity without



In addition, in the context of use of the 30 cladding sheet as a roof
cladding sheet, the relatively wide ribs of the above-described cladding
sheet, compared to conventional cladding sheets, means that a relatively
small number of ribs per sheet is required to achieve a minimum uplift
capacity for a given width of the sheet.—38 Thus, the cladding sheet of the
present invention makes it possible to achieve high uplift capacity without
- 5a dpss of Eogaveficiehty cArRferrbly the width of each rib is between
80% and 120% of the width of the pan. 5 More preferably the width of

h rib is bet 0% and 130% of the wi Ry :
Ereferably the well o LA T 10 Rl oA Shits 1S begigen 0%

of 82Ot raBNEedditb itfuddeaR&h wall and a side wall that is

5 adjacent the pan, and the side wall includes a re-entrant section that is

adapted to engagg,-45 @r@#@%@ye‘ﬂﬁé{ Wthmore Baonhn is (between

conceoaled clip. Prefera gt e re-entrant section Is in a lower section o
the?Qhe . 26PBteFrabiiany SHWAT idd§ud¥R first section that

extends downwardly and outwardly from the top wall, a second section
that extends dowgwardhy-afe Famaihviiema denebedeachteilyshs
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section being defined by the above-described second section. Preferably
the cladding shestéedydgsisideach rib includes a top wall and a

side wall that i1s adjacent the pan, and the side wall
includes a re-entrant section that is adapted to engage

15 and be retained by one or more than one concealed clip.

Preferably the re-entrant section is In a lower
section of the side wall.

20 Preferably the side wall includes a first section
that extends downwardly and outwardly from the top wall, a
second section that extends downwardly and inwardly from a
lower edge of the first section, and a third section that
extends outwardly from a lower edge of the second section

25 and merges with the pan, with the re-entrant section being
defined by the above-described second section.

Preferably the cladding sheet includes side
formations on opposite sides of the sheet that enable
30 adjacent sheets to be positioned side by side in
overlapping relationship.

Preferably the cladding sheet includes two
parallel ribs and two parallel pans, with one rib
35 i1ncluding one side formation and thereby forming one side
of the sheet, and the other rib being separated by the two
pans.
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formations on opposite sides of the sheet that enable 30 adjacent sheets
to be positioned side by side in overlapping relationship. Preferably the
cladding sheet includes two parallel ribs and two parallel pans, with one
rib 35 including one side formation and thereby forming one side of the
sheet, and the other rib being separated y the two pans. - 6 Preferably
the pans are the same width. Preferably the one side formation includes a
re- 5 entrant section, such as the re-entrant section described above,

adapted to engappcsib® IS1ai61ed Hapike areofaethaamneganeealed
clip. Preferably the one side formation further 10 includes a channel that

opens inwardly of the sheet. Preferably the channel is positioned in a
higher section oPtRfei@kily ShRaitthahdfe Folcrbhersetisd utes a re-
Prefetatiy thesetei sidlg feuohtion inthelassaenttameddipdtadis fdesed ibed

to QESO@ '“thIQ £8aneg U g?g%]e%b Adedarpaien Ak B%jaﬁﬁet Peore

when the sheet are posmon y side in overlapping
rel G HAEnG ARE PALFR IAA Bre or more than one concealed clip,

whereby the assembly of the in-turned lip extending into the channel

'tfﬁtai”ds toge:herr]mweagn[ aﬁ'ﬁésé‘f@? tQ‘ﬁE}ﬂ-‘@’F&HﬁM@% tTD&'ﬂH&r
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roof cladding
Preferably the channel i1s positioned in a higher
section of the one side formation than the re-entrant
section.

Preferably the other side formation includes an
in-turned lip that is formed to extend into the channel of
the one side formation of an adjacent sheet when the
sheets are positioned side by side i1n overlapping
relationship and are retained by one or more than one
concealed clip, whereby the assembly of the in-turned lip
extending into the channel retains together the side
formations and thereby contributes to holding the adjacent
sheets i1n overlapping relationship.

According to the present invention there is also
provided a cladding sheet, preferably a roof cladding
sheet, that i1s adapted to engage one or more than one
concealed clip that is connected to an underlying
structure, which cladding sheet includes at least one
lengthwise extending pan, a lengthwise extending rib on
each of side of the pan, and side formations on opposite
sides of the sheet that enable adjacent sheets to be
positioned side by side in overlapping relationship, and
wherein one side formation includes a re-entrant section
adapted to engage and be retained by one or more than one
concealed clip and a channel that opens i1nwardly of the



sheet, that is adapted to engage one or more than one concealed clip

that is connected to an underlying 30 structure, which cladding sheet

includes at least one lengthwise extending pan, a lengthwise extending

rib on each of side of the pan, and side formations on opposite sides of

the sheet that enable adjacent sheets to e positioned side by side in
overlapping relationship, and 35 wherein one side formation includes a
re-eheaitt sswliohSapasttt toredadp andidghesingdelige ofmbhe one
thagijere EoRGaTPOTIprRN arbareeldhaireprnssaweidy of Hifd- iherein
SheSA M RAOSLipRed s aigler sqslo pldle ohe s OB PRI aPha i
the Te-entrant section, ang wherein t er Sid8 formation includes an
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comtnieuadsytotividiag seebljacefit tiheets mwﬂnladplhgpemnbeempng into
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mbly, of the | cha ne|s sition

10 CoTE S OA AR5 oh oL (P kA S Hsos b B
cIa@dﬁi@'@ﬁéhﬁlﬂy ﬂ@t&ftdl@ﬂ@@m)-(a) a plurality of concealed clips
secured to an underlying structure; and (b) a plurality of the

above-descrived gaqpt eSOV WROURHIE LR fed so

relationship retained b
that, i1n use, the assembly of the in-turned lip and the

15 channel i1s positioned above the concealed clip.

According to the present invention there is also
provided a cladding assembly that includes:

20 (a) a plurality of concealed clips secured to
an underlying structure; and

(b) a plurality of the above-described cladding
sheet positioned iIn side by side
25 overlapping relationship retained by the
concealed clips.

Preferably adjacent sheets are retained by each
concealed clip with the re-entrant section of the side
30 formation of a first laid sheet engaging and being
retained by the clip and the in-turned lip of the side
formation of a successively laid sheet extending into and
being received by the channel of the side formation of the
already-positioned sheet.
35
Preferably the side formation of the successively
laid sheet does not engage the clip directly.
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concealed clips. Preferably adjacent sheets are retained by each
concealed clip with the re-entrant section of the side 30 formation of a
first laid sheet engaging and being retained by the clip and the in-turned
lip of the side formation of a successively laid sheet extending into and
being received by the channel of the sideSormation of the
already-positioned sheet. 35 Preferably the side formation of the
successively laid sheet does not engage the clip directly. - 8 Preferably

the underlying spryetpeq-ia yoathameuartya h§e PEPSRIEUINEONGS roof
de%c 'bnizd further with reference to the accompanying drawings, of which:
Figure 17s a perspective view of one embodiment of a roof cladding

sheet in accordance with the present 10 invention; Figure 2 is a

transverse crossTaectpnasesughi thesltdeirshipsvrdindogiiset! Hukiguee 3with
IS 3 UABPLRISE SESUTRAIUSERUND NI 9aPaMERG ST MAFSUfRRSsIvelY
Iaigradjacent clad%ing sheets sﬁ%wnggin@gures 1 aré(?? on concealed

clips, with the Figure illustrating the sheets in the opposite direction to

Figures 1 and 2FAQ&icrird 4iis aspgrepsgiectasw of eewtief, aftboagbodiment

NObiRELHhBPSTRIERINAY SENRRAMERT AL 6PRla B OIPLFN e8I present

accordan%e with the present invention; and 25
invention;

Figure 2 is a transverse cross section through
the sheet shown i1n Figure 1;

Figure 3 is a transverse section illustrating
inter-engagement of two successively laid adjacent
cladding sheets shown in Figures 1 and 2 on concealed
clips, with the Figure i1llustrating the sheets In the
opposite direction to Figures 1 and 2;

Figure 4 is a perspective view of another,
although not the only possible other, embodiment of a roof
cladding sheet i1In accordance with the present invention;
and

Figure 5 iIs a transverse cross section through
the sheet shown in Figure 4.

The roof cladding sheet 1 shown in Figures 1 and
2 1s roll-formed from steel strip and includes:

(a) two lengthwise extending, parallel pans 3
that are the same width;

(b) two parallel lengthwise extending ribs 5,
with one rib 5 separating the pans 3 and
the other rib 5 terminating at one side of
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Figure 5 is a transverse cross section through the sheet shown in Figure

4. The roof cladding sheet 1 shown in Figures 1 and 30 2 is roll-formed

from steel strip and includes: (a) two lengthwise extending, parallel pans 3
that are the same width; 35 (b) two parallel lengthwise extending ribs 5,

with one rib 5 separating the pans 3 and $he other rib 5 terminating at one
side of - 9 the sheet, and the ribs 5 being the same width; and (c) side
formations 7, 9 that alldWhadpieest 5 siuktdbiebe positionbe st deideame
in overlapping relationgljg#¥ith thesside formation 7 being formed as part

of the rib 5. 10 The pans 3 are shown as flat pans. However, it is noted

that the pans 3 may include stiffening formations, such as small i
lengthwise exteddidg ribd ¢eotFemBRiI aBsSTHe sRediRiE fBihey vaghipeent

widths of the pans 3 asghdetwidtis betheodistd brig sdleeiedyodide in
substantially the same.&\ﬁiiﬁiggiﬁq}ggi m%ﬂ%?rﬁ’?ﬂcﬂﬁ%?l{jﬁang ide
esu u i

that this arrangement results in'a substantial evening out of uplift forces i
on the pans 3 and 20 tHORBEEIRMN thDFAQH FArRTe ASshAn@iythe rib

no outward rotation of the ribs 5 caused by upward bowing of the pans 3
that would otherwise tend to disengage the sheet from concealed clips 11

that hold the shegito the ngelVnO RS AISNIE® Honever, it
IS noted that the pans 3 may include stiffening
formations, such as small lengthwise extending ribs (hot
shown) .

The sheet 1 is formed with the widths of the pans
3 and the widths of the ribs 5 being selected to be
substantially the same. As is indicated above, the
applicant has found that this arrangement results In a
substantial evening out of uplift forces on the pans 3 and
the ribs 5, with the result that there is substantially no
outward rotation of the ribs 5 caused by upward bowing of
the pans 3 that would otherwise tend to disengage the
sheet from concealed clips 11 that hold the sheet to the
underlying structure (not shown).

Each rib 5 of the sheet 1 shown in Figures 1 and
2 1ncludes a top wall 23 and one or two side walls,
generally i1dentified by the numeral 13.

The ribs 5 include re-entrant sections that
facilitate engagement of the sheet 1 to concealed clips 11
as shown 1n Figure 3. The re-entrant sections are formed
in the side walls 13.

Each side wall 13 of a rib 5 includes a first
section 21 that extends outwardly and downwardly from the
top wall 23 of the rib 5, a second section 25 that extends
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Each rib 5 of the sheet 1 shown in Figures 1 and 2 includes a top wall 23
and one or two side walls, generally identified by the numeral 13. 30 The
ribs 5 include re-entrant sections that facilitate engagement of the sheet 1
to concealed clips 11 as shown in Figure 3. The re-entrant sections are
formed in the side walls 13. 35 Each sid&Qvall 13 of a rib 5 includes a first
section 21 that extends outwardly and downwardly from the top wall 23 of
thedowBvasebynardciionwasdda daania- 1owgowesgel pindhevditnst

frogeetauer edge ahedireh peetidetivif 2dhithagctivsnrehtatdownwardly

extends down I utwardly fro 0 e of th c _
cocih SRR, B0 TIGEE RS W HHE SR 25
defifel FRIGESHAENsdARNAHERFERGHH NS Row the re-entrant sections

of the 10 ribs 5 engage concealed clips 11. With reference to Figure 3,

the concealed chps.1LSRAWR in e Fishre r%é??ﬁ%?”{ﬁgeﬁﬁigﬂf¢hnt

clips and include retaining members in the form o ges 27. clips
112665 ed so that, when the clips 11 are positioned 15 appropriately,
a cladding sheet 1 can be positioned on the clips 11 by pressing the ribs

5 down on to the-giRF-b1 AchenAP R thendPS8 WREitaRIasH OWENOF the

the _resuli_that the re-entrant sectjong 25 bear against and therefore

Tt wl e R TR I S T R

Withi girrer fefeldieaorrigated. edd Psthkl skiofimbfoitBeoHtH@lightare

sideeqf tbe shealth $BOWH iIknown clips and include retaining
members 1In the form of flanges 27. The clips 11 are
formed so that, when the clips 11 are positioned
appropriately, a cladding sheet 1 can be positioned on the
clips 11 by pressing the ribs 5 down on to the clips 11
and snapping the ribs 5 over the flanges 27 with the
result that the re-entrant sections 25 bear against and
therefore engage and are retained by the flanges 27. This
IS shown in Figure 3.

With further reference to Figures 1 and 2, the
side formation 9 on the right side of the sheet 1 shown iIn
Figures includes an inwardly open channel 31 and a re-
entrant section 25 that has the same structure as the re-
entrant sections 25 of the ribs 5.

The side formation 7 shown on the left side of
Figures 1 and 2 includes an in-turned lip 35.

As i1s described hereinafter and shown in Figure
3, the channel 31 and the in-turned lip 35 are formed to
co-operate to iInterconnect adjacent sheets 1 in side by
side overlapping relationship.

Figure 3 shows two of the sheets 1 of Figures 1
and 2 that have been successively laid on to an underlying
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Figures includes an inwardly open channel 31 and a re 25 entrant section
25 that has the same structure as the re- entrant sections 25 of the ribs 5.
The side formation 7 shown on the left side of Figures 1 and 2 includes
an in-turned lip 35. 30 As is described hereinafter and shown in Figure 3,
the channel 31 and the in-turned lip 35 adelformed to co-operate to
interconnect adjacent sheets 1 in side by side overlapping relationship.
35FIerEsisdws 6Ab b tHRNch&engagst FRigaregre angdtadnedaby btea

sue,@eséé@be@icbw @@amyndelrlimggllreﬁlsgj@@@?t Sirugs remdﬁ@glel S' d
et e_conce [ is the first lai
eﬁé%{fhél J!Elwo sﬁ/e?s gﬂ%wa%%ln fchcla% ?glgéure I§1\/\7Ih1 referénc%é fo Figure

3, the re-entrant section 25 of the side formation 9 of the left side sheet 1
shown in the Figuitlenablifsritbacbetbl Fa gngagsS andthe refametrant

f7 SEtheeclipyLL 8 @Wn%Mt’i'gﬁ &0 W%H‘elgﬁ dGde sheet

clad ing sheet 1 is. positioned as shown In Figure 3, the gutw

opén&NUHANKEI 3061 FROLEE 6 o s %R%?i‘ép%m&ﬂ)oﬁ'fﬂé‘gﬁp and be
1l1rexaheestcbyd theeffl airgeh@righfsitibeshebi p, Idlaghbywn at that
posifigaing the sheet 1 so that the in-turned lip 35 of the side formation 7
extends into and is retained by the outwardly opened channel 31 of the
side

When the left side cladding sheet 1 is

positioned as shown in Figure 3, the outwardly opened
channel 31 of the side formation 9 rests on a top wall of
the clip 11.

The second sheet 1, 1.e. the right side sheet 1,
is laid by positioning the sheet 1 so that the in-turned
lip 35 of the side formation 7 extends into and is
retained by the outwardly opened channel 31 of the side
formation 9 of the already-laid left side sheet 1.
Thereafter, the adjacent rib 5 of the second sheet 1 is
pressed down over the right side rib 5 shown in Figure 3
so that the re-entrant section 25 of the rib 5 passes over
the flange 27 of the clip 11 and engages and is retained
by the flange 27.

The above-described arrangement is securely
positioned on the underlying structure.

Figures 4 and 5 show another embodiment of a roof
cladding sheet 1 1In accordance with the present invention.

The cladding sheet 1 shown in Figures 4 and 5 1is
identical to the cladding sheet 1 shown In Figures 1 and 2
in all material respects and the same reference numerals
are used In both sets of Figures to describe the same
structural features.
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20 formation 9 of the already-laid left side sheet 1. Thereatfter, the

adjacent rib 5 of the second sheet 1 is pressed down over the right side

rib 5 shown in Figure 3 so that the re-entrant section 25 of the rib 5

passes over the flange 27 of the clip 11 and engages and is retained 25

by the flange 27. The above-described alrdngement is securely

positioned on the underlying structure. 30 Figures 4 and 5 show another
embodiment of d Fogfagitdenbashecthen atderdbpcaatitome pfeséhtof both
inveaten of he idrddirg sheetthehewmdn HIUrFadcRon isidetiealdame way,
the daddingshest £ Rope 18 Figwes dqnd 8- Sa ) Al maelaleseeqs;
andthé same reference numetals "afe useafln 0 _Jse S of Figuresio

deSdiile By SiHe anril@PRBAGese) aXignsiBdar, the side

formations 7, 9 of both sets of Figures are the same and function in the

same way, as NAA i itio i t e iy Si
side overlappinzPrHe atlcg)ws:}ﬁg E&ég (grl?lt)g/gdi ggﬁ?gemger%@sthezfsqlg that

is thaP tFOSRLetls SHOWR id RiJukey Uehd's A3 tRrdedsarkiiee parallel,

lenbemgitbveksEn dixg-padd Boanebihse S parallek haregthpésea bkeehdinkenigthwi se

S AWHBRFIRS! FiheWs IAfdoiss lshede 10 BaneRlY IWOSHgHrids 3 and 2

amjbtwo surih pﬁﬂs 5. M%ny Odlfrlﬁatlogis may be made to th

embdBiRENY fﬁesryrg eft'iRverti e ibed Kod B3t t departing

from the spirit and scope of the present invention. 15 By way of example,

the present inventigfy isnaefi Fidat io ke plagdding shagss wihewe/tersodiments

paB%S’ﬁ%i present invention described above without departing
from the spirit and scope of the present iInvention.

By way of example, the present invention is not
limited to the cladding sheets with two/three pans 3 and
two/three ribs 5 and the other detail of the sheets 1
shown 1n the drawings. By way of example, the cladding
sheet of the present invention may have any suitable
number of ribs 3 and pans 5.
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two/three ribs 5 and the other detail of the sheets 1 shown in the
drawings. By way of example, the cladding 20 sheet of the present
invention may have any suitable number of ribs 3 and pans 5. - 13 -
CLAIMS 1. A cladding sheet that is adapted to engage one or more than
one concealed clip that is connected to a3 underlying structure, which
cladding sheet includes at least one lengthwise extending pan and a
lerigtAME extending rib on each side of the pan, each rib including a top
wall and a side wall that is adjacent the pan, and the side wall including a
re-gntrant sectiop in g lguer J0secien it e nallpaliSataBled 2. one or
engage and be ‘retained by oné of more than one Contealed ¢ Ip, a
wHBRdIR AN eeRcRAlekwddR 78baknd 330006eetedidia AN
theupele rib/a nihe tieddingreheeatidefined Imdidimd whewein #ec hidikofat
eagh, rip4 1209 [ f -
TRH0 ¢ SAUVARMEIANL L EAUTR IR OTIF B dBuise

cladding sheet d in claim 1 wherein the 20 w

befvdeedN% I P1 &% S3RE widifrothetiih. PR heSa&ihing Rnapcuding
defindtoin otaild 1awiderairsthee wicth bf taalk ribss aupatenslitte smne and

;Sﬁ%“@*éaez%ﬁi LS ﬂr{%erl-tﬁj qﬁﬁf aa@nﬁﬁbfﬁgﬂe@ﬁimtyiw{%oﬁ ower

e precedin aljms wnerein | W INcluaes 18 seclion tha

BT8R ) T e o o e

thafeketer dwhwaeloanmanwatdipfroang |eeecesdest @bifst and

segiiuyed actieird seaiprothag astengdspuiamsbtiiesa fvereige1®on of
the width of the pan.

2. The cladding sheet defined in claim 1 wherein the
width of each rib i1s between 80% and 120% of the width of
the pan.

3. The cladding sheet defined in claim 1 wherein the
width of each rib i1s between 90% and 110% of the width of
the pan.

4. The cladding sheet defined in claim 1 wherein the

width of each rib iIs substantially the same as the width
of the pan.

5. The cladding sheet defined in any one of the
preceding claims wherein the side wall includes a first
section that extends downwardly and outwardly from the top
wall, a second section that extends downwardly and
inwardly from a lower edge of the first section, and a
third section that extends outwardly from a lower edge of
the second section and merges with the pan, with the re-
entrant section being defined by the above-described
second section.

6. The cladding sheet defined in any one of the
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the second section and merges with the pan, with the re- entrant section
being defined by the above-described 35 second section. 6. The cladding
sheet defined in any one of the - 14 preceding claims wherein the
cladding sheet includes side formations on opposite sides of the sheet
that enable adjacent sheets to be positidifed-side by side in overlapping
relationship. 5 7. The cladding sheet defined in claim 6 wherein the
clagugreeshag itdadastwdpaelol theacd add pagalrhgribsi Mthuges side
ribmw'ﬁem gife dpprdipbeansh deeyebr famaingeesidhatthenable
%%lin %J;}e %H] § ]tO bglgg se a&atgﬁ]é)é( tléle cEwodoang 8 eThe
cla Cet Yetined in Claim 7 Wherein the mmswefwsamewmm
15@’%!&%@199 Eﬁééitdémﬁiﬂi'lﬁ claim 7 or claim 8 wherein the one
side formation includes a re- entrant section adapted to engage and be

retained by one ?ﬁg‘%?a@& 3 7 g ga{f‘ﬁﬁﬂ{b 0;10. Jf& egdifferein the

sheetdeﬂnedlnanyoneofc ein t eoneS|efonna|on

furfhERGsd e sShegtarter Mt epehynwatml dethetsHar and thio parallel
cladd'nfg shekethlefined in blamdbudhagirords thedmhahoemzpositioaed in

st t'?EPrﬁtid OB%deSig?M”ﬁoﬁﬁﬁagﬁﬁ%ﬁtﬁﬁﬁag‘tﬁ%“@g%@ rib

c ing sheet deti incla wherein the other side formation

mcﬁﬁl‘e@ga %’Pﬁf Wﬂ%’at‘f?%oﬂ’&?mgaqg extend into the channel of

the one side formation of an adjacent sheet when the sheets are

pogitioned side ihsideiadyeHgrRineselagieriiednin claim 7 wherein the
pans are the same width.

9. The cladding sheet defined in claim 7 or claim 8
wherein the one side formation includes a re-entrant
section adapted to engage and be retained by one or more
than one concealed clip.

10. The cladding sheet defined in any one of claims 7
to 9 wherein the one side formation further includes a
channel that opens inwardly of the sheet.

11. The cladding sheet defined in claim 10 wherein
the channel is positioned In a higher section of the one
side formation than the re-entrant section.

12. The cladding sheet defined in claim 10 wherein
the other side formation includes an iIn-turned lip that is
formed to extend into the channel of the one side
formation of an adjacent sheet when the sheets are
positioned side by side in overlapping relationship and
are retained by one or more than one concealed clip,
whereby the assembly of the in-turned lip extending into
the channel retains together the side formations and
thereby contributes to holding the adjacent sheets in
overlapping relationship.



5

10

15

20

25

30

35

are retained by one or more than one concealed clip, whereby the
assembly of the in-turned lip extending into 35 the channel retains
together the side formations and thereby contributes to holding the
adjacent sheets in overlapping relationship. - 15 13. A cladding assembly
that includes: (a) a plurality of conceatediips secured to an underlying
structure; and 5 (b) a plurality of the cladding sheet defined in any one of
thelgreceding claingl additivaicassendelyy dinabvengdpidgsrelationship
retained by the concealed 10 clips. 14. The cladding assembly defined in

claim 13 wherein_adjacent sheets.gre retained couecealed cli

with the re-entrgr1‘5}€3s,eci5|10|ﬁS g\"{hgetlgs!%g f§r1ﬁ1a%t%rﬁp‘c§f§ai‘§gt gg@% s%eeé red to
engaging and being ret@fhedSietbYARCarREeCHIRRe@NF of the side
formation of a successively laid sheet extending into and being received

15 The crding Bseriy SATALS o ol DIERA AT GACEE, difaned

claim 14 wherein t e formation

of the successively laid She¥rYoBERoP ErbAgeRRECHH bitecHl Al T he
cladding assembly defipes rtaoynede of 25 kiEnsyl S aes oxnerdiappd ng

underlying structure is ?fé(l%ftfi'éﬁ?r\i\mk-r%kaﬁ oles] dipe sbhepidbatisq

adapted to engage one Et more than one concealed clip that is connected
to 30 an underlying stridtP& and has enhanced uplift capacity when used
with the concealed clip or clips, which cladding

14. The cladding assembly defined in claim 13 wherein
adjacent sheets are retained by each concealed clip with
the re-entrant section of the side formation of a first
laid sheet engaging and being retained by the clip and the
in-turned lip of the side formation of a successively laid
sheet extending into and being received by the channel of
the side formation of the already-positioned sheet.

15. The cladding assembly defined in claim 14 wherein
the side formation of the successively laid sheet does not
engage the clip directly.

16. The cladding assembly defined in any one of
claims 13 to 15 wherein the underlying structure is a roof
framework.

17. A roof cladding sheet that is adapted to engage
one or more than one concealed clip that 1s connected to
an underlying structure and has enhanced uplift capacity
when used with the concealed clip or clips, which cladding
sheet includes at least one lengthwise extending pan, a
lengthwise extending rib on each side of the pan, and
wherein the width of each rib i1s between 70% and 130% of
the width of the pan.
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sheet includes at least one lengthwise extending pan, a lengthwise

extending rib on each side of the pan, and wherein the width of each rib is
between 70% and 130% of 35 the width of the pan. - 16 18. The cladding

sheet defined in claim 17 wherein the width of each rib is between 80%

and 120% of the width of the pan. 5 19. ¥ee—cladding sheet defined in

claim 17 wherein the width of each rib is between 90% and 110% of the

widt8 - of the panl12®. ¢hadgkidiingBRed: disiihbaed clainclainhelginwbgrein
theppisithy pli eRC Fibda sHPFiRBLIGIY thewnses agdhe amdth obhedpneRd. width
Th$ I dén gﬂeet defined in any one of claims 17 to 20 wherein each rib
includes a'top wall and a side 15 wall that is adjacent the pan, and the

side wall includes a re-entrant section that is adapted to engage and be

retaied by one thenar¢ dblali nge shoetaldd Eiiped?.ithedladdingshaetrein
defj in-claj in the re- SeEionis in a4awe i -
o B e e R e PRI e widen
whefeikRfe BR2-wall includes a first section that 25 extends downwardly

and outwardly from the top wall, a second section that extends

?h%’@‘!"artwy ?ndgiﬁlé’f‘&i'&é@uii'hé d&i"i‘}@é@d@?ﬁ A8 figs Ség]HCi'ﬁw @Dﬂdﬁ/he rein
ird section that_extends outwardly from a lower edge e secon

ot Lo St bart o L G RA KCo bhn BTG 95 the
defitEby @fe §b6véraBscribed second section. 24. The cladding sheet
defined in any one of claims 17 to 23 wherein the cladding sheet includes

Sidfl. The cladding sheet defined in any one of claims
17 to 20 wherein each rib includes a top wall and a side
wall that i1s adjacent the pan, and the side wall includes
a re-entrant section that i1s adapted to engage and be
retained by one or more than one concealed clip.

22. The cladding sheet defined in claim 21 wherein

the re-entrant section is In a lower section of the side

wall.

23. The cladding sheet defined in claim 21 or claim

22 wherein the side wall includes a first section that
extends downwardly and outwardly from the top wall, a
second section that extends downwardly and inwardly from a
lower edge of the first section, and a third section that
extends outwardly from a lower edge of the second section
and merges with the pan, with the re-entrant section being
defined by the above-described second section.

24. The cladding sheet defined in any one of claims
17 to 23 wherein the cladding sheet includes side
formations on opposite sides of the sheet that enable
adjacent sheets to be positioned side by side in
overlapping relationship.
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to be positioned side by side in overlapping relationship. - 17 25. The
cladding sheet defined in claim 24 wherein the cladding sheet includes

two parallel ribs and two parallel pans, with one rib including one side
formation and thereby forming one side &f the sheet, and the other 5 rib

being separated by the two pans. 26. The cladding sheet defined in claim
252%herein the phes aladdisgnshaet. deImateidlagdind 8hadt wherein
defﬂwtéd @I%{a'tﬂ't] A8 og,wétaim PRIRIEH Eglﬁcpqyasi_ae dl‘@rlnfﬁilﬁ‘sinﬁh@e‘ﬁ\ﬁo
re-en ction.adapted to engage,an retain one.gr more -
T R R e e P e ion
cla@fid IheyehwHERER kA8 oressidd BntiokhgrirbeRtiudas@ the other

charinel bedtrepesspawatdiy obthetsleeetw29 pHrescladding sheet defined
in claim 28 wherein 20 the channel is positioned in a higher section of the
one side formation than the re-entrant section, 30. The cladding sheet

defifed in claim PR&VISHRH 1Y oBRE Lo ARhHAGER 1biGdad Bh frdthege N
lip thneet ipaEsformne dttbexsamektinid thEhchannel of the one side formation
of an adjacent sheet when the sheets are positioned side by side in

overlapping relatipnship and. are retained e or more than o n

condated i, e S orRS Bt TR HEnekis ok Bl Ctaim

304k thamedinekhss @ietistdRe Epenthanodsahdd@erébyre-entrant

corigbRsHofirfite dha adiasgaehesid ibeovesearinedelrfiosakidor more
than one concealed clip.

28. The cladding sheet defined in any one of claims
25 to 27 wherein the one side formation further includes a
channel that opens inwardly of the sheet.

29. The cladding sheet defined in claim 28 wherein
the channel is positioned In a higher section of the one
side formation than the re-entrant section.

30. The cladding sheet defined in claim 28 wherein
the other side formation includes an iIn-turned lip that is
formed to extend into the channel of the one side
formation of an adjacent sheet when the sheets are
positioned side by side in overlapping relationship and
are retained by one or more than one concealed clip,
whereby the assembly of the in-turned lip extending into
the channel retains together the side formations and
thereby contributes to holding the adjacent sheets in
overlapping relationship.



