-1 PRODUCTION OF CLADDING SHEETS The present invention relates to building structures,
such as roofs, from roll-formed steel cladding 5 sheets. In particular, the present invention relates to
manufacturing roll-formed steel cladding sheets for building structures, such as roofs. 10 The current
standard practice for building a roof from roll-formed steel cladding sheets, such as COLORBOND
cladding sheets, includes the following steps: 15 (a) roll¥forming steel strip unwound from a coil to

form a roll-formed profile and thereafter successively square cutting the ends of the roll-formed strip
to form a plurality of rectangular sheefROPE GStARdaFsizd AR BNG rédiietSto build the roof; 20 (b)

marking up and thereafter cutting the ends of a number of the rectangular sheets into required shapes

for building the roof; and 25 (c)rﬁ%nstr'uec%gg %hei rﬁc\)/%f rPé"%}ﬁaCPé IPee _retrga'lgLijnig' atiaqu ard-size sheets
and the cut sheets to a roof frame. M orter to Construct & typical roof it is 30 necessary to cut
approximately 4055 f @l FRf nEHBrast Jigpdsd-dFrordalduiosmadingierbictrediang
required to IBuild gteceod _The cuts required range from straightforward cuts to produce one or more
angled corners to more complex cuts to produce irregular shaped sheets. 35 The practice of cutting

rectangular claddin
J J In particular, the present invention relates to

manufacturing roll-formed steel cladding sheets for
burlding structures, such as roofs.
10
The current standard practice for building a roof
from roll-formed steel cladding sheets, such as COLORBOND
cladding sheets, includes the following steps:

15 (a) roll-forming steel strip unwound from a
coil to form a roll-formed profile and thereafter
successively square cutting the ends of the roll-formed
strip to form a plurality of rectangular sheets of a
standard size that are required to build the roof;

20

(b) marking up and thereafter cutting the ends
of a number of the rectangular sheets Into required shapes
for building the roof; and

25 (c) constructing the roof by attaching the
remaining standard-size sheets and the cut sheets to a
roof frame.

In order to construct a typical roof it is
30 necessary to cut approximately 40% of the initial number
of standard-size rectangular cladding sheets that are
required to build the roof. The cuts required range from
straightforward cuts to produce one or more angled corners
to more complex cuts to produce irregular shaped sheets.
35
The practice of cutting rectangular cladding
sheets results i1n considerable waste of material and



sheets results in considerable waste of material and - 2 - requires a considerable amount of time. In
addition, occasionally it is necessary to lift rectangular cladding sheets onto roofs to mark up the 5
sheets and then lower the sheets to the ground and cut the sheets into the required shapes. This
practice is time consuming and introduces a safety risk in terms of lifting the sheets onto roofs and
then lowering the sheets from roofs. 10 An object of th&present invention is to provide a method of
producing roll-formed steel cladding sheets for building a roof that is more efficient and cost effective
and safer than theeghiol/eegeerioensiaerand etanua braficklM@other object of the present
invention is to provide an apparatus for producing roll- formed steel cladding sheets for buiIding a roof

in accordance with the 20 metnod 6@9 to t%'g nilventrton tgehee{:se govitdeda rr; %d of

producing a plurality of roll- formed ad |n Shed mg a structure suc roo ich

includes the stepE%W%ﬂﬂﬁn&dé@ﬁH&rnﬁl@%&eQ@ﬁ% RO EsrbRIBMHS A18orkPEter program
that translatgs thehéesren data itihen skoige of thtingeretstians ahe 36 otting assenchly faheutting

strip having a rollsio 5—:- 'ﬁt,%a.fiﬂ. tyedf S%Q‘@l#]%tgaclaqdﬁ% E?’%téflf hage{}iengorrect size

and shape to be d|r ctly onto_ an u erIy|n nd assembled together to form the
structure: and consumlng and 1ntroducés "a safety risk i1n terms of lifting

the sheets onto roofs and then lowering the sheets from
roofs.

10

An object of the present invention iIs to provide

a method of producing roll-formed steel cladding sheets
for building a roof that is more efficient and cost
effective and safer than the above-described current

15 standard practice.

Another object of the present invention iIs to
provide an apparatus for producing roll-formed steel
cladding sheets for building a roof In accordance with the

20 method.

According to the present invention there is
provided a method of producing a plurality of roll-formed
cladding sheets for building a structure, such as a roof,

25 which includes the steps of:

(a) 1nputting data relating to a design of the
structure into a computer program that translates the
design data into a series of cutting operations of a

30 cutting assembly for cutting strip having a roll-formed
profile 1nto a plurality of separate cladding sheets that
have the correct size and shape to be placed directly onto
an underlying frame and assembled together to form the
structure; and

35

(b) cutting the roll-formed strip with the
cutting assembly iIn accordance with the cutting operations



35 (b) cutting the roll-formed strip with the cutting assembly in accordance with the cutting operations
- 3 and forming the plurality of separate cladding sheets. According to the present invention there is
also provided a method of marking a roll-formed strip to define 5 at least part of the perimeters of a
plurality of cladding sheets for building a structure, such as a roof, which includes the steps of: (a)
inputting data relating to a design of the 10 structure-in® a computer program that translates the
design data into a series of marking operations of a marking assembly for marking at least part of the
perimeters of a phndlitformekrgirdeheds oald &yonforapa satetal 3dd begssizegtiently cut to
form separate 15 cladding sheets that have the correct size and shape to be placed directly onto an

underlying frame and thereaft S led tog r to form the structure; an arking the
roll-formed strip in accordance%{ E%%w'?éﬁﬁh@ rﬁérliltrrlqgg oég%%oﬂs 0 rtﬁwveEQ IEYIU%} |ﬁgqéé%)§ﬁb§a%‘jg o?efining

at least part of theIfYiksaer LomatiMGanl, BREKIBMgEsHeRI tHER EaRbesTITR gliendiEding form
separate clagldinghéetssthapbae the adrecqhsizimat ihap€ ta belplaedd dyedly oltadaing

underlying framesq{pe%gt%?a%giﬁ Igd Eetrutpé?rrgdgﬁ sgscyrgogfefem}éﬂwe method

described in the preceding paragraph further includes cutting the roll-formed strip e marked
perimeters to forNtR YGRS 2haPfe36 cladding sheets. Preferably the method includes cutting
or marking the roll-formed strip while the strip is being processed

(a) i1nputting data relating to a design of the

10 structure iInto a computer program that translates the
design data into a series of marking operations of a
marking assembly for marking at least part of the
perimeters of a plurality of cladding sheets onto a roll-
formed strip that can be subsequently cut to form separate

15 cladding sheets that have the correct size and shape to be
placed directly onto an underlying frame and thereafter
assembled together to form the structure; and

(b) marking the roll-formed strip In accordance
20 with the marking operations of the marking assembly and
defining at least part of the perimeters of the plurality
of cladding sheets that can be subsequently cut to form
separate cladding sheets that have the correct size and
shape to be placed directly onto an underlying frame and
25 thereafter assembled together to form the structure.

Preferably the method described in the preceding
paragraph further includes cutting the roll-formed strip
on the marked perimeters to form the plurality of separate

30 cladding sheets.

Preferably the method includes cutting or marking
the roll-formed strip while the strip is being processed
on a roll-forming line.
35
In this situation, preferably the method includes
cutting or marking the roll-formed strip transversely to



on a roll-forming line. 35 In this situation, preferably the method includes cutting or marking the
roll-formed strip transversely to - 4 the longitudinal direction of the strip and not cutting or marking the
strip longitudinally. Consequently, in this situation, the cutting or marking operations control only the
shape of the front and rear ends (including the 5 corners) of the separate cladding sheets and do not
change the maximum width of the separate cladding-sKeets. Preferably the method includes cutting
the roll formed strip into separate cladding sheets using a cutting 10 assembly that is supported in
relation to the rolEi@mliendihtud malke mhireegtdsuntathetibre gkt dandimnp bpevdiiohzg TAE cutting
?ssembly mf%] benapk sn'gakﬂﬁcﬁug’mi Q5|?ﬁ$gmm suehBp.a st;@ws@q;eén% I;Ja,sr:ial_ C*tmrs,hand a
aser cutter. The cutting. assembly may include two or more cutters pasitioned in ion to the
roll-forming line §d%%%%'e§§c’tivg}eoﬁl‘({aur§%|'eﬁ poe%cﬂqrﬁggr|1 %r? rﬂée g%%gqfcb sr,lp Srg&&i'ﬁe%fﬁeéer}gxly the
cutting assemblytR@ugbaaec@fingtrafi%rRiisame iembvens hd dredishion 28hRwvel of the
roll-formed Brip g eredess€d tinethsaphferoeng lindcindéprsransusrsatyltalbh entirectinardetravel.

Preferably the cu{tl'%g Rggﬁ liﬁ,ﬁplﬁliqﬂpv&‘qugr@@Iﬁg'tg%geeggdﬁﬁw o} gfgll-formed strip

being processed on the roll-forming line to maintain a constant gap een the strip and the cutting
head.
Preferably the method includes cutting the roll-

formed strip into separate cladding sheets using a cutting

10 assembly that is supported in relation to the roll-forming
line to move iIn response to the programmed cutting
operations.

The cutting assembly may be any suitable cutting
15 assembly, such as a shear cutter, a plasma cutter, and a
laser cutter.

The cutting assembly may include two or more
cutters positioned iIn relation to the roll-forming line
20 and selectively operable depending on the type of cuts
required.

Preferably the cutting assembly includes a
cutting head that is able to move in the direction of
25 travel of the roll-formed strip being processed on the
roll-forming line and/or transversely to the direction of
travel.

Preferably the cutting head is able to move
30 normal to the general plane of the roll-formed strip being
processed on the roll-forming line to maintain a constant
gap between the strip and the cutting head.

Preferably the cutting head is able to rotate to
35 maintain a constant gap between the roll-formed strip
being processed on the roll-forming line and the cutting
head.



Preferably the cutting head is able to rotate to 35 maintain a constant gap between the roll-formed
strip being processed on the roll-forming line and the cutting head. - 5 Preferably the method
includes marking the roll- formed strip to define at least part of the perimeters of the smaller separate
cladding sheets using a marking assembly that is supported in relation to the roll-forming 5 line to
move in response to the programmed marking operatiohs- The marking assembly may be any
suitable marking assembly. 10 One such suitable marking assembly includes an array of downwardly
directed paint/ink injectors, forP&ediapruhyhd& hsrninetsindeisiolt verResnpskingedhiove blsection
of the roll- fogminqﬁmﬂme\mitfsme-& ﬂ@ir@/é'ﬁiﬁi;emrs %SQQEW@TOEH@?(%FFF@’@@%G ?1:] the
programmed mar, f Q rge 0 tr a art of the
perimeters of the sé%a%a%ﬁ 8éld|%g% t%sef/]vﬁfgtﬁg %pgﬁ e?r% bfgsoce segd o%‘ tlg ﬁe 20

Preferably the méﬁ%@”iﬁdlMd@@@@ntléﬂh%ﬂﬁ@'&'&é%tﬂh sehael@ihgtassEmny ol Feéffbﬁ@é'ﬂg the

operation ofghe rblifierntingnionee 2% frretesplolyskee tretitbe inphudasaeordllingrthengperation of the
marking assemby 'g eRYse to the operation of the roll-forming line. Preferably the method includes
marking or 30 otherwise branding each cut or marked cladding sheet to

The marking assembly may be any suitable marking
assembly.
10
One such suitable marking assembly includes an
array of downwardly directed paint/ink injectors, for
example 1n the form of single shot valves, positioned
above a section of the roll-forming line, with the
15 paint/ink injectors being selectively operable iIn response
to the programmed marking operations to discharge
paint/ink onto the strip to mark at least part of the
perimeters of the separate cladding sheets while the strip
IS being processed on the line.

20
Preferably the method includes controlling the
operation of the cutting assembly In response to the
operation of the roll-forming line.
25 Preferably the method includes controlling the

operation of the marking assembly In response to the
operation of the roll-forming line.

Preferably the method includes marking or
30 otherwise branding each cut or marked cladding sheet to
identify the sheet so that 1t can be differentiated by the
marked identification from the other cladding sheets that
are required to build the structure.

35 By way of example, the cladding sheets may be
marked with consecutive numbers.



identify the sheet so that it can be differentiated by the marked identification from the other cladding
sheets that are required to build the structure. 35 By way of example, the cladding sheets may be
marked with consecutive numbers. - 6 Preferably the same identification marking system, such as
consecutive numbers, is used to identify the cladding sheets and to mark the location of each
cladding sheet onto a plan of the structure. 5 Preferablybthe method further includes packing the
separate cladding sheets in a predetermined order to facilitate subsequent assembling of the sheets
to build the structure. 10 Prefétagkethatnsthtiaencades pdekitd fricaid eapaxr& ERr@ding sheets in

a stack in reversg pedeinso diihadoreladdngtahaet Humsesiack stheduat ebeqidartitg piack thatis

required for buildjng the,15,structur a nderlying,shegt.is th xt sheet in _the stack that is
required for buildltn%th(g!lefpuaé E{% %r%%&%éﬂ#e%rgl}%}%%d%s %p Iltg §£s e'é%s?r)%. %8 gﬁle roll-formed
cladding sheets 458dia1g sireNedMearadaxanficthe ahiHmEWRets may be corrugated

sheets havirgy successive crests and the troughs when viewed in transverse section and one underlap

side 25 edge and one overlap |§'}d§r%q% Fyetﬂgdmggﬁgge rP‘EM%?JS Jggﬁ%gnsgémq{g ribs

separated by pans and one underlap side’edge and one_overlap side edge.
the separate cladding sheets iIn a predetermined order to

facilitate subsequent assembling of the sheets to build
the structure.

10

Preferably the method includes packing the cut

separate cladding sheets in a stack In reverse order so
that the top cladding sheet iIn the stack is the first
sheet 1In the stack that i1s required for building the

15 structure and each underlying sheet is the next sheet iIn
the stack that i1s required for building the structure.

Preferably the roll-formed strip is a steel
strip.
20
The roll-formed cladding sheets may be any
suitable profile. For example, the cladding sheets may be
corrugated sheets having successive crests and the troughs
when viewed In transverse section and one underlap side
25 edge and one overlap side edge. The cladding sheets may
also include one or more ribs separated by pans and one
underlap side edge and one overlap side edge.

There 1s a wide range of possible options for the
30 computer program. The form of the computer program may
take i1nto account different factors or prioritise the
factors differently depending on whether the overall
objective of the program is to:

35 (a) minimise material waste (and therefore
optimise the cutting/marking operations to minimise
material waste);



There is a wide range of possible options for the 30 computer program. The form of the computer
program may take into account different factors or prioritise the factors differently depending on
whether the overall objective of the program is to: 35 (a) minimise material waste (and therefore
optimise the cutting/marking operations to minimise material waste); - 7 (b) maximise production rate
(and therefore optimise the time required for the cutting’and/or marking operations on the roll-formed
strip); 5 (c) provide the best layout of cladding sheets for the structure (and therefore optimise the
cutting/marking operations to dginisexie ks@up bPtheC tibadingpditecfanst thbenetare); or 10 (d) a

hybrid of two or ragremﬁb@ apye eptienFedqhipfasiorinclusle, bivEng exrirele: (R tha Rgssible
combinations of %aeofést ?15 clgﬂd@ﬁ shggbthﬁ)%gﬁu qlﬁsé ucture of a particular design; (b) the
ehts Of

possible arrange e claddlng Sshee shapes along rigth of a roll-formed strip being 20
processed on a roll-former line, and more particularly the interrelationship of different shapes of

cladding sheets along the Iengtb)ofphe\‘zidlabejhg seertsskaywuthedhec Iggthentpllshew tsofile and

the dimensions of3 lggal%olg mp Qrﬁgﬁés‘%qgn & ik tgémgﬁglne (d) the
interrelationship of b and t e actual design of th structure and the |mpact of 30 the
dwechonofﬂm&pﬁ%% FBH (RPSERERGRS 1O optlmlse the layout of the

cladding sheets for the structure); o

10 (d) a hybrid of two or more of the above options.

The factors include, by way of example:

(a) the possible combinations of shapes of
15 cladding sheets that can build a structure of a particular
design;

(b) the possible arrangements of the cladding
sheet shapes along the length of a roll-formed strip being
20 processed on a roll-former line, and more particularly the
interrelationship of different shapes of cladding sheets
along the length of the strip being processed on the line;

(c) the roll-form profile and the dimensions of
25 the roll-formed strip being processed on the roll-former
line;

(d) the interrelationship of (a), (b), and (c),

and the actual design of the structure and the impact of

30 the direction of the prevailing weather on the selection
process;

(e) the operating capacity of the roll-forming
35

() the operating capacity of the cutting/marking
assemblies, and more particularly the capacity of the



process; (e) the operating capacity of the roll-forming line; 35 (f) the operating capacity of the
cutting/marking assemblies, and more particularly the capacity of the - 8 assemblies to cut/mark
different shapes of cladding sheets and (g) transportation and materials handling factors 5 (such as
maximum length/width that can be packed and transported). With regard to factor (d) above, it is
relevant to note that in any given situation the best pos8ibte 10 layout of cladding sheets for a
particular structure is influenced by (a) the roll-form profile and the dimensions of the roll-formed strip
being processed apsaahdiicsritier b /ppnbwdnE Gesrmtofsharerididy slestdimg’ ishertidn to
the features of thgggructure 15 design, and (c) the prevailing weather direction in relation to the
structure and the effect of weather on the cladding sheet. By way of example, in the case of a
structure in 20 the form of a hip roof, there are a number of different_arrangements of standard size

cladding sheets and cut cladd{y sfd@ssRarctatdonssbpatesddbetdrmhkhaonfackars
possible coride@ianfoaseleatitighame béthetafreihgemertiats ibanwagiapaakedciated with cutting or
25 marking and ?aﬁgp' aj:ladding sheets on a roll- former line. Another possible consideration
is the direction of the prevailing’weather - and more particularly selecting the arrangements in which
the

With regard to factor (d) above, i1t is relevant

to note that In any given situation the best possible

10 layout of cladding sheets for a particular structure is
influenced by (a) the roll-form profile and the dimensions
of the roll-formed strip being processed on the roll-
former line, (b) how the design of the cladding sheet
"fits" in relation to the features of the structure

15 design, and (c) the prevailing weather direction iIn
relation to the structure and the effect of weather on the
cladding sheet.

By way of example, In the case of a structure iIn

20 the form of a hip roof, there are a number of different
arrangements of standard size cladding sheets and cut
cladding sheets that can be assembled together to form the
hip. One possible consideration for selecting one of the
arrangements is the wastage associated with cutting or

25 marking and then cutting the cladding sheets on a roll-
former line. Another possible consideration is the
direction of the prevailing weather - and more
particularly selecting the arrangements In which the
cladding sheets are positioned so that the overlap side

30 edges face away from the prevailing weather direction.

Preferably the computer program is capable of
generating quotations to supply cladding sheets to build a
structure.
35
According to the present invention there is also
provided an apparatus for producing a plurality of



cladding sheets are positioned so that the overlap side 30 edges face away from the prevailing
weather direction. Preferably the computer program is capable of generating quotations to supply
cladding sheets to build a structure. 35 According to the present invention there is also provided an
apparatus for producing a plurality of - 9 cladding sheets for building a structure, which apparatus
includes: (a) a roll-forming line for roll-forming a flat 5 s&ip; for example wrapped in a coil, into a
roll-formed profile; (b) a cutting assembly for cutting the roll- formed strip into a plurality of separate
cladding sheets; clkaddd (¢ sbeeits rfeandior bdhnglliag St usadiigon whihehclamngaedarably in
response to a CoyRpUtgreggram and cutting the roll-formed strip into a 15 plurality of separate
cladding sheets, the computer program providing a series of cutting operations of the cutting
assembly that is derived from data relating to the design of the structure for producing separate
cladding that have a correct sk@andPsHEpblofid pibeed hivaetyfos oned AntReBip@gardlatnd
thereafter assemstadijoge®er wxaip khe wirdpipeel Tilte aladdinh,shiaet® nmayried drFeuitalle profile.
For example, the cHirig sheets may be corrugated sheets 25 having successive crests and the
troughs when viewed in transverse section and one underlap side edge and one overlap side edge.
The cladding sheets may also include

(b) a cutting assembly for cutting the roll-

formed strip into a plurality of separate cladding sheets;
10 and

(c) a control means for controlling the

operation of the cutting assembly In response to a
computer program and cutting the roll-formed strip into a

15 plurality of separate cladding sheets, the computer
program providing a series of cutting operations of the
cutting assembly that is derived from data relating to the
design of the structure for producing separate cladding
that have a correct size and shape to be placed directly

20 onto an underlying frame and thereafter assembled together
to form the structure.

The cladding sheets may be any suitable profile.
For example, the cladding sheets may be corrugated sheets
25 having successive crests and the troughs when viewed iIn
transverse section and one underlap side edge and one
overlap side edge. The cladding sheets may also include
one or more ribs separated by pans and one underlap side
edge and one overlap side edge.

30
Preferably the roll-forming line includes an
uncoiler for a coil of strip and a series of roll-forming
stands for successively roll-forming strip unwound from
the uncoiler into a roll-formed profile.
35

As indicated above, the cutting assembly may be
any suitable cutting assembly, such as a shear cutter, a



one or more ribs separated by pans and one underlap side edge and one overlap side edge. 30
Preferably the roll-forming line includes an uncoiler for a coil of strip and a series of roll-forming
stands for successively roll-forming strip unwound from the uncoiler into a roll-formed profile. 35 As
indicated above, the cutting assembly may be any suitable cutting assembly, such as a shear cutter, a
- 10 - plasma cutter, and a laser cutter. The cutting asstéhbty may include two or more cutters
positioned in relation to the roll-forming line 5 and selectively operable depending on the type of cuts
required. Preferaplapiaauaiitesserabig iscllaéses quititghead that is able to move in the direction
of 10 travel of the roll-formed strip being processed on the roll-forming line and/or transversely to the

direction of travel. Preferably tﬂ$ C ttir&?ﬁﬁd éssgglﬁf}?é/m%\éf%liﬁgmalew tvr\}g aspe %I ane of the
- to maintal

roll-formed strip being processed on the 1o forming lin ntain a constant gap between the strip

and the cutting hE8& tielefeR@RAREURGhdf Re 4@ kedHIB o TQald® o akedin Bnébrkiag gap
between thesoll-toimhesest B thieied yrogassal be thepehddnmyngtineleadithpeuthaciread. According
to the present inqe&ﬁigwggr? is also 25 provided an apparatus for marking a roll-formed cladding
sheet to define the perimeters of a plurality of smaller

Preferably the cutting assembly includes a
cutting head that is able to move in the direction of
10 travel of the roll-formed strip being processed on the
roll-forming line and/or transversely to the direction of
travel.

Preferably the cutting head is able to move
15 normal to the general plane of the roll-formed strip being
processed on the roll-forming line to maintain a constant
gap between the strip and the cutting head.

Preferably the cutting head is able to rotate to
20 maintain a constant gap between the roll-formed strip
being processed on the roll-forming line and the cutting
head.

According to the present invention there is also
25 provided an apparatus for marking a roll-formed cladding
sheet to define the perimeters of a plurality of smaller
cladding sheets for building a structure, which apparatus

includes:

30 (a) a roll-forming line for roll-forming a flat
strip, for example wrapped in a coil, into a roll-formed
profile;

(b) a marking assembly for marking the roll-
35 formed strip to define at least part of the perimeters of
a plurality of separate cladding sheets that can be
subsequently cut from the roll-formed strip that have the



cladding sheets for building a structure, which apparatus includes: 30 (a) a roll-forming line for
roll-forming a flat strip, for example wrapped in a coil, into a roll-formed profile; (b) a marking
assembly for marking the roll- 35 formed strip to define at least part of the perimeters of a plurality of
separate cladding sheets that can be subsequently cut from the roll-formed strip that have the - 11
correct size and shape to be placed directly onto an-uddertying frame and thereafter assembled
together to form the structure; and 5 (c) a control means for controlling the operation of the marking
assembly in respofsEect SdMPuRNGrofhapetke pheviddasedrids vt atdingndperitions of the

marking assembly{batripipityed e dairireidiéieionee degsigieaiibestresgsererl ¢ srcfidaing
production of sep&qgtesgl?%@%g tl[sg_eegsntgat have a correct size and shape to be placed directly onto
an underlying frame and thereafter’assembled together to form the structure. 15 The roll-formed
cladding sheets may be any suitable profile. For example, the cladding sheets may be corrugated

sheets havirg successive cres{gnd thetinugiod whringefied icdrbsedrbrsgctibe and one underlap

side edge and oasﬁgggﬂqgﬁidﬁf% Trﬁﬁlgéq?@n%é&@ﬁ@lga¥§0@§%m%%det8n%Or more ribs

separated by pan one underlap side edgeand_one ovérlap side edge. The applicant has found
in trials carried oGORKEGT e IR A IHalke TAMAASF 1R SRELEBINIENT K Wat it is possible to
reduce the labor tipenatuosd tof the marking assembly that is derived from

data relating to the design of the structure for

10 facilitating production of separate cladding sheets that
have a correct size and shape to be placed directly onto
an underlying frame and thereafter assembled together to
form the structure.

15 The roll-formed cladding sheets may be any
suitable profile. For example, the cladding sheets may be
corrugated sheets having successive crests and the troughs
when viewed In transverse section and one underlap side
edge and one overlap side edge. The cladding sheets may

20 also include one or more ribs separated by pans and one
underlap side edge and one overlap side edge.

The applicant has found iIn trials carried out
with an embodiment of the method of the present invention
25 that 1t i1s possible to reduce the labor time required to
build roofs by between 20% and 50% and substantially
reduce material waste.

The present iInvention is described further by way
30 of example with reference to the accompanying drawing
which i1s a diagram that i1llustrates one embodiment of an
apparatus for producing a plurality of cladding sheets in
accordance with the invention.

35 The apparatus shown in the Figure comprises a
standard roll-forming line that has been modified to
include marking and/or cutting assemblies for marking



build roofs by between 20% and 50% and substantially reduce material waste. The present invention
is described further by way 30 of example with reference to the accompanying drawing which is a
diagram that illustrates one embodiment of an apparatus for producing a plurality of cladding sheets in
accordance with the invention. 35 The apparatus shown in the Figure comprises a standard
roll-forming line that has been modified to include marfidg-and/or cutting assemblies for marking - 12
and/or cutting a roll-formed cladding sheet. With reference to the Figure, flat steel strip is unwound
from a coil 5 andadéed savddsengniiroddh BB setesdbdid¥oanskerthat progressively roll a
required profile in the strip. By way of example, the profile may comprise a series of lengthwise

extending flat pans separate S ing ri ith si e formagi to all jacent .
subsequently formed claddin&fgtgfee%%%opgé ‘g%si %n%ﬁlgn%%@eﬁd% g%érl%ﬁé%\g %33f£sh?p. The
roll-formed strip &WR}AG FriBRPRe 1420 b tie AINdoRASESE Mo\Ee sk ysitbH SBasbra17 for
sensing the positswraidsectrip,c hafikingeassemitdi &t agirsigrdtiad aedgmply L, zand a second 15

cutting assembly i&]itp &orlégrr%egézgrigxitﬁhgﬂé a%assggbmg&,%ﬂﬁl%eleqmgly operable

to mark and/or cut the_roll-fo strip to produce cladding_sheets having required’shapes. The

cladding sheets BREFSiHG M5 1FOBRE LhRaP 188 $8s8dd ILRLhBEI 56 hardfifddod k8bnd are
stacked or othernpisbsape s aitadqbiyedipeieamdikigg asbemitd issaplerablig®e mark the

formations to allow adjacent subsequently formed cladding

10 sheets to be positioned In side by side overlapping
relationship. The roll-formed strip emerging from the
last of the roll-formers i1Is moved past a position sensor
17 for sensing the position of the strip, a marking
assembly 9, a first cutting assembly 11, and a second

15 cutting assembly 13 in the form of an exit shear. These
assemblies 9, 11, 13 are selectively operable to mark
and/or cut the roll-formed strip to produce cladding
sheets having required shapes. The cladding sheets
emerging from the end shear 13 are passed to a sheet

20 handling station 15 and are stacked or otherwise handled
as required.

The marking assembly 9 is operable to mark the
roll-formed strip to define the ends of non-squared
25 cladding sheets. The marked roll-formed strip is
subsequently square cut, typically by the end shear 13,
outboard of the marked ends of the strip. The marked ends
of the cladding sheets can be subsequently cut, for
example at a building site, to form cladding sheets with
30 the required shape.

The marking assembly 9 is also operable to brand
the roll-formed strip to uniquely identify each
subsequently cut cladding sheet.

35

The above-described apparatus is controlled by

software that:



roll-formed strip to define the ends of non-squared 25 cladding sheets. The marked roll-formed strip is
subsequently square cut, typically by the end shear 13, outboard of the marked ends of the strip. The
marked ends of the cladding sheets can be subsequently cut, for example at a building site, to form
cladding sheets with 30 the required shape. The marking assembly 9 is also operable to brand the
roll-formed strip to uniquely identify each subsequentidéutcladding sheet. 35 The above-described
apparatus is controlled by software that: - 13 (a) translates design data for a structure, such as a roof
of a house, into a series of mafldng atidi@nshales ogestions drtite krRKkiag ShousT BN
3§sembr1ies €|9|. fllsééﬁ?ih@wi%@fd@f calttingLred 5 ;ﬂﬁm@dét@éoﬁ E&W&genﬁgdﬁi?glzaﬂagsoang (b)
rives the roll-formi ; rives the marki nd/or,cuttin sembljes.9, 11, 13 and marks
and/or cuts the rng%{rr%%% %k%ﬁ%%é%scla%ﬁr@ §h§e g Iﬁﬁv#ga[]ﬂ%?réauﬁg %ﬁgges. The operation of
the marking and/@Fegiing kaseMbliéd 9, 13, FoIs RAPKALSTe MO fe firERIHs b9 hbthe
programmed serifs ofiechrstgigndior fdilimg tiperatibigdang tiheettual opeiction of the roll forming
line at any given point in time, as monitored by the sensor 17. Depending on the type of end profile
required for 20 a cladding sheet, one or_both of the cutting assemblies 11, 13 may be operated. For

example, in a number of situafiBAs it AV E5y Heend QELaAPEiRrd E0fthe ends

(c) drives the marking and/or cutting
10 assemblies 9, 11, 13 and marks and/or cuts the roll-formed
strip to form cladding sheets having the required shapes.

The operation of the marking and/or cutting
assemblies 9, 11, 13 is responsive to the requirements of
15 the programmed series of marking and/or cutting operations
and the actual operation of the roll forming line at any
given point iIn time, as monitored by the sensor 17.

Depending on the type of end profile required for

20 a cladding sheet, one or both of the cutting assemblies
11, 13 may be operated. For example, In a number of
situations i1t may only be necessary to square cut the ends
of the roll-formed strip. In these situations operation
of the exit shear 13 may only be required. 1In other

25 situations 1t may be necessary to form angled straight
cuts on the ends of the roll-formed strip. In these
situations operation of the cutting assembly 11 may be
appropriate. In particular, the cutting assembly 11 may
be a shear cutter that i1s operable to move along the

30 length of the roll-former line with the roll-formed strip
and form the angled cut during the course of such
movement. In other situations it may be necessary to form
more complex cuts on the ends of the roll-formed strip.
In such situations, operation of both cutting assemblies

35 11, 13 may be appropriate to complete the cuts.



of the roll-formed strip. In these situations operation of the exit shear 13 may only be required. In other
25 situations it may be necessary to form angled straight cuts on the ends of the roll-formed strip. In
these situations operation of the cutting assembly 11 may be appropriate. In particular, the cutting
assembly 11 may be a shear cutter that is operable to move along the 30 length of the roll-former line
with the roll-formed strip and form the angled cut during&he course of such movement. In other
situations it may be necessary to form more complex cuts on the ends of the roll-formed strip. In such
situations, operation of both ciMeuny asesHBilea BEONE TBEMabeangsigopaatthe dongfietered cuts. -

14 Many modificatipbel M@shite B1RJeHS thedseiet einoBwPHsRetledid e heeseidiention described
above without d%ﬁ%‘Bﬂ{r"&éggr%ﬁ'ﬂhaqﬂrﬁi%o&%f @ﬁfip.f i%e'&nH‘VE&‘SB% D¢ %fr%’éaéﬂ&'e' the
embodiment of the apparatus'shown Ifi the Figure may further Comprise’a means for dispensing tap
or other suitable A& Edhg the underside of cut ends of cladding sheets so that any burrs 10 or
other projections that are formed in the cutting operation do no damage underlying stacked cladding

sheets. - 15 - CLAIMS: 1. Amg hgﬁ | p(qulé%gggﬁgra{;’ﬂleoferﬁggarm%%fl iigléheets for building

a structure, such as a roof, 5 whi cludes eps of: (a) Inputting data relating to a design of the

structure into a cBRPRIGEHSRIM Wkt tankiges hire may further comprisSe a means

for dispensing tap or other suitable material along the

underside of cut ends of cladding sheets so that any burrs
10 or other projections that are formed in the cutting

operation do no damage underlying stacked cladding sheets.



design data into a series of cutting operations of a 10 cutting assembly for cutting strip having a
roll-formed profile into a plurality of separate cladding sheets that have the correct size and shape to
be placed directly onto an underlying frame and assembled together to form the structure; and 15 (b)
cutting the roll-formed strip with the cutting assembly in accordance with the cutting operations and
forming the plurality of separate cladding sheets. 20-2. ¥omethod of marking a roll-formed cladding
sheet to define at least part of the perimeters of a plurality of cladding sheets for building a structure,
such as a roof, Whié Wicludes the steps of: 25 (a) inputting data relating to a design of the structure
into a computer program that translates the design data into a series of marking operations of a

marking assembly for marking at | rt of the perimeters of @ plurality of cladding sheets onto a
strip 30 having alirldll-formed p@fﬁ]e% jﬁi @aﬁ(ﬁegs'ﬁ s%éﬁﬁh{l)% Cl!l)tiyo o?r%txyep%ﬁt'séaad ingtrﬁs%é]ets that

have the correct lasdgighapeedBe FcdilstiNDrito ShIHREAYRg Fefit asd thdreaffer

assembled Bgetheritorfoimdieiczigictire; swe i3S (GF marking the roll-formed strip in accordance with
the marking operations of the marking assembly and - 16 defining at least part of the perimeters of the
plurality of cladding sheets that can be subsequently cut to form_separate cladding sheets that have

the correct size and shape to §8blacdiPHN)D s L UreibAtilaGrdRe 3ngesign of the

structure Into a computer program that translates the
design data into a series of cutting operations of a

10 cutting assembly for cutting strip having a roll-formed
profile 1nto a plurality of separate cladding sheets that
have the correct size and shape to be placed directly onto
an underlying frame and assembled together to form the
structure; and

15

(b) cutting the roll-formed strip with the

cutting assembly iIn accordance with the cutting operations
and forming the plurality of separate cladding sheets.

20 2. A method of marking a roll-formed cladding sheet
to define at least part of the perimeters of a plurality
of cladding sheets for building a structure, such as a
roof, which includes the steps of:

25 (a) inputting data relating to a design of the
structure into a computer program that translates the
design data into a series of marking operations of a
marking assembly for marking at least part of the
perimeters of a plurality of cladding sheets onto a strip

30 having a roll-formed profile that can be subsequently cut
to form separate cladding sheets that have the correct
size and shape to be placed directly onto an underlying
frame and thereafter assembled together to form the
structure; and

35

(b) marking the roll-formed strip iIn accordance
with the marking operations of the marking assembly and



5 thereafter assembled together to form the structure. 3. The method defined in claim 2 further
includes cutting the roll-formed strip on the marked perimeters to form the plurality of separate
cladding sheets. 10 4. The method defined in any one of the preceding claims includes cutting or
marking the roll-formed strip while the strip is being processed on a roll-forming line. 15 5. The
method defined in claim 4 includes cutting or marking #e roll-formed strip transversely to the
longitudinal direction of the strip and not cutting or marking the cladding sheet longitudinally. 20 6. The
method defined ideihyroiiedofatie bresdding rdiaiots ihbrides cungkete rof-fdingedduinakibt¥eparate
cladding sheets ygng RAitinhastRBitY thae %mp%@dﬁmwgl@éiggﬁet!@e tqjltchﬂairgolm to move
in response to the pr. me ting operations. . The n claim any one
of the preceding%c?gépég%rﬁer? g%%gﬁﬁglntgcﬁ r(%%:ﬁy oF%r%cﬁre;Eﬁy %?&%I%im@ﬂﬂ%%%é 'n%a?rkﬁ%&?he

roll-formed strip DtAARethFerithaees oflHeesddhy adidding whdeslydng afImrRrkAg assembly
that is supp@tedtihesletditéa-thes selintolain g bige ttheovedn feaponsedoshe poagrasnmed marking
operations. 8. The method defined in any one of the preceding 35 claims includes controlling the
operation of the cutting assembly in response to the operation of the roll-forming line. - 17 9. The

method defined iR claim 2 and 41y S0P edpitRathglaml@lied dBPERBER: difsiydiSndirectly

on cutting the roll-formed strip on the marked perimeters to
form the plurality of separate cladding sheets.
10
4. The method defined in any one of the preceding
claims includes cutting or marking the roll-formed strip
while the strip i1s being processed on a roll-forming line.

15 b5. The method defined in claim 4 includes cutting or
marking the roll-formed strip transversely to the
longitudinal direction of the strip and not cutting or
marking the cladding sheet longitudinally.

20 6. The method defined in any one of the preceding
claims includes cutting the roll-formed strip into
separate cladding sheets using a cutting assembly that is
supported in relation to the roll-forming line to move iIn
response to the programmed cutting operations.

25
7. The method defined in claim 2 and any one of the
preceding claims when dependent directly or indirectly on
claim 2 includes marking the roll-formed strip to define
the perimeters of the separate cladding sheets using a

30 marking assembly that is supported in relation to the
roll-forming line to move In response to the programmed
marking operations.

8. The method defined in any one of the preceding

35 claims includes controlling the operation of the cutting
assembly i1n response to the operation of the roll-forming
line.



claim 2 includes controlling the operation of the marking assembly in response to the operation of the
roll-forming 5 line. 10. The method defined in claim 2 and any one of the preceding claims when
dependent directly or indirectly on claim 2 includes marking each cut or marked cladding sheet 10 to
identify the sheet so that it can be differentiated by the marked identification from the other cladding
sheets that are required to build the structure. 11. Thelethod defined in any one of the preceding 15
claims includes packing the smaller separate cladding sheets in a predetermined order to facilitate
subsequent ass@mbling of thel Sigeete thadilgl el sregttdre. @ bathe Zné@hddaryineaen afly the of the
prgcedingh 20 ﬁl&@péé@i@w@s @qg{q’n@;tlmm@u,t Q{é@@{@ﬁ)ﬁr rzﬁe .e‘(lﬁgﬂ. H@g (ﬁhe%inr@éw i@,ﬁfeverse
order so that the tgp. claddin eetint ack,is the fir, t in the stackthat is required for
building the struc‘%l(}r%'énn%%e!ghéi%%%%y%%i%ég! ?s'lt’rble% n@%sﬁé&tﬂﬁ%g rs],tagclt t até is@ﬂébﬁﬂed for
building the strucdg@enB Ixn HpphRRRS G rbauding Lparali en clidihe skedd tfosmmigy a
structure, wisich dgpasatus includes: 30 (a) a roll-forming line for roll-forming a flat strip, for example
wrapped in a coil, into a roll-formed profile; 35 (b) a cutting assembly for cutting the roll- formed strip

into a plurality of separate cladding sheets; - 18 1gc_:) a control means for controlling the operation of
the cutting assemly in respon pgomethod defined In claim 2 and any ‘one of the

preceding claims when dependent directly or indirectly on
claim 2 includes marking each cut or marked cladding sheet

10 to identify the sheet so that i1t can be differentiated by
the marked identification from the other cladding sheets
that are required to build the structure.

11. The method defined in any one of the preceding
15 claims includes packing the smaller separate cladding

sheets 1n a predetermined order to facilitate subsequent

assembling of the sheets to build the structure.

12. The method defined in any one of the preceding
20 claims includes packing the cut smaller separate cladding
sheets 1n a stack iIn reverse order so that the top
cladding sheet in the stack is the first sheet In the
stack that is required for building the structure and each
underlying sheet i1s the next sheet iIn the stack that is
25 required for building the structure.

13. An apparatus for producing a plurality of
cladding sheets for building a structure, which apparatus
includes:

30

(a) a roll-forming line for roll-forming a flat

strip, for example wrapped in a coil, into a roll-formed
profile;

35 (b) a cutting assembly for cutting the roll-

formed strip into a plurality of separate cladding sheets;



computer program and cutting the roll-formed strip into a plurality of separate cladding sheets, the
computer 5 program providing a series of cutting operations of the cutting assembly that is derived
from data relating to the design of the structure for producing separate cladding that have a correct
size and shape to be placed directly onto an underlying frame and thereafter assembled together 10
to form the structure. 14. The apparatus defined in ctaidB13-wherein the cutting assembly includes a
cutting head that is able to move in the direction of travel of the roll-formed strip 15 being processed
on the roll-forming line and/or €&Dsverséipid il dirgains draravems; Thbidgpakheis defined in claim

14 wherein the GySé@aitaamhisoadlere myeriviasembasnan! plasgoraef the epll-formed strip
being processed on the roll forming line to maintain.a constant between,the,steip and the cutting
neac, 16, The st eIt SEmbyat ] arseands B FARoRTEN SRl TR e
to maintain a coRddheddFvetfestrrdigofladdi b shs piscestis RHRIIorming line and

the cutting head. driogweapparatuiddngaaking wiked-fofmed stiny Spalediné@ideast peneof the
perimeters of a p i i heets idin r , Whi agtug includes:
(a) a roll-forming %{Agl}lgr II- o?n%?r%i fl(iaktﬂ%g s?r%p §ri’ Syﬁpﬁéﬁapﬁ%ﬁ%ﬂ ggcrc\)gi;,t ﬁﬁg ali_%ll?%ggned

profile; - 19 (b) MRy AEsdhBIybF HEFKiRG theFolRBRHES Qi RRRNRESGd 2o the

perimeters of that have a correct size and shape to be placed directly
onto an underlying frame and thereafter assembled together
10 to form the structure.

14. The apparatus defined in claim 13 wherein the
cutting assembly includes a cutting head that i1s able to
move in the direction of travel of the roll-formed strip

15 Dbeing processed on the roll-forming line and/or
transversely to the direction of travel.

15. The apparatus defined in claim 14 wherein the
cutting head is able to move normal to the general plane

20 of the roll-formed strip being processed on the roll-
forming line to maintain a constant gap between the strip
and the cutting head.

16. The apparatus defined in claim 14 or claim 15

25 wherein the cutting head is able to rotate to maintain a
constant gap between the roll-formed strip being processed
on the roll-forming line and the cutting head.

17. An apparatus for marking a roll-formed strip to

30 define at least part of the perimeters of a plurality of
smaller cladding sheets for building a structure, which
apparatus includes:

(a) a roll-forming line for roll-forming a flat
35 strip, for example wrapped in a coil, into a roll-formed
profile;



a plurality of cladding sheets that can be subsequently cut from the roll-formed strip that have the
correct size 5 and shape to be placed directly onto an underlying frame and thereafter assembled
together to form the structure; and (c) a control means for controlling the 10 operation of the marking
assembly in response to a computer program that provides a series of marking operations of the
marking assembly that is derived from data relating to the design of the structure for facilitating
production of separate cladding sheets from 15 the roll-formed strip that have the correct size and
shape to be placed directly onfdan uad@@likd franassembyrcboter nas&hbedtoget el lo form the

structure. formed strip to define at least part of the perimeters of
a plurality of cladding sheets that can be subsequently
cut from the roll-formed strip that have the correct size
5 and shape to be placed directly onto an underlying frame
and thereafter assembled together to form the structure;
and

(c) a control means for controlling the

10 operation of the marking assembly In response to a
computer program that provides a series of marking
operations of the marking assembly that i1s derived from
data relating to the design of the structure for
facilitating production of separate cladding sheets from

15 the roll-formed strip that have the correct size and shape
to be placed directly onto an underlying frame and
thereafter assembled together to form the structure.



