-1 PRODUCTION OF CLADDING SHEETS The present invention relates to building structures,
such as roofs, from roll-formed steel 5 cladding 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 successivety $quare cutting the ends of the roll-formed strip
to form a plurality of rectangular sherEDGT10 8t acd AR INet SrgoEngired to build the roof; (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! RHIRERREEH BB AP IS REaSyHieatiebl A 1i9Gecessary to cut
approximately 408t phidtunds] sucbenas standa d-drereataddudociaddingtsiebts that are
required to tylild gpdmf.ngw%ﬁqétéfgguired range from straightforward cuts to produce one or more
35 angled corners to more complex cuts to produce irregular shaped sheets. - 2

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 sheets of a

20 standard size that are required to build the roof;

(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.
30 In order to construct a typical roof it is

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

35 angled corners to more complex cuts to produce
irregular shaped sheets.



The practice of cutting rectangular cladding sheets results in considerable waste of material and
requires a considerable amount of time. 5 In addition, occasionally it is necessary to lift rectangular
cladding sheets onto roofs to mark up the 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
10 of lifting the sheets onto roofs and then lowering the sheets from roofs. An object of the present
invention is to provide a method of producing roll-fornfed-steel 15 cladding sheets for building a roof
that is more efficient and cost‘ﬁﬁ@cﬁv@@nd @@f&jfh@lmthﬁ Agovecessyhed cuaatistngard practice.

Another object of, %é)ﬁ%s%ém |opn|s é gn\ﬁg %@t %fqﬁ#ggqgil éﬂlbformed steel

cladding sheets fo ing & roof | nmmm‘mmewn enmt caw ng to the present invention
there is 25 provili€@aihehda Srsdgsrgl ﬁu?éﬂ%“ﬁ'itroﬂfoﬁﬂé@claddmg sheets for building a

structure, such as a roof, which includes the steps of: (a) inputting data relating to a deS|gn of 30 the

structure intg a computer progiq,m BlAE Wteé%gggggm;i o ?sseﬁ@éégs%' gegperations of
a cutting assembky égr cuttin A\avmé; q%]I form Eroflle Into a Iur I|ty of se ate cladding
Choets that nave bid EohECRAHBUNG LrEAaTs LRChSHEaT HELR SAG M SABA) kg Heme and
assembled togettee tsheathecasidictirenakower (W@tﬂi@ﬂ@roﬂqoﬁhed giripwilh aimel cutting
assembly in accosdgnagwitBiee €4ttipgto the required shapes. This practice

iIs time consuming and iIntroduces a safety risk in terms

10 of lifting the sheets onto roofs and then lowering the
sheets from roofs.

An object of the present invention is to
provide a method of producing roll-formed steel
15 cladding sheets for building a roof that is more
efficient and cost effective and safer than the above-
described current standard practice.

Another object of the present invention is to
20 provide an apparatus for producing roll-formed steel
cladding sheets for building a roof in accordance with
the method.

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

(a) inputting data relating to a design of
30 the structure into a computer program that translates
the design data into a series of cutting operations of
a 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
35 placed directly onto an underlying frame and assembled
together to form the structure; and



operations and forming the plurality of separate cladding sheets. 5 According to the present invention
there is also provided a method of marking a roll-formed strip to define at least part of the perimeters
of a plurality of cladding sheets for building a structure, 10 such as a roof, which includes the steps of:
(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 15 a marking assembly for marking at least part of
the perimeters of a plurality of cladding sheets onta a3roti-formed strip that can be subsequently cut to

form separate cladding sheetg#pat hgva thiggoreaet sizd Andoihang tothe plaggdidirepdy onto an
underlying frame&ptﬁ%gﬁeéggf&” ei‘?-P'%%é‘Eﬂe&Qﬂrcté’ fwlirp_ﬁhq:h%r%gg ﬁgd (b) marking the

roll-formed strip in "accordance Wlt e marking operations of the markin assembly and defining
at least part of theRRFRATeRs o@ﬂqa fRFAIt H%dﬂb%rr%le!§¥1a?€aﬁ%éa§ﬁi§§equently cut to form
separate cladding baddteriatstestshe correct size and shape to be placed directly onto an
underlying figme and thereafter assembled 30 together to form the structure. Preferably the method

described in the preceding p &% gfurther includes cuttln%;[he roll- formed strip on the marked

perimeters to form the 35 plur %a@clﬁaﬁlnﬁrﬁﬁ% W‘ﬁ@f’éfé’ﬂy hfetd&d includes
cutting or markirgl®e rpiayreked saipnetinotheodiripad kding procetdedonnelisemiing line.

to define at least part of the perimeters of a
plurality of cladding sheets for building a structure,
10 such as a roof, which includes the steps of:

(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

15 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 cladding sheets that have the correct size and
shape to be placed directly onto an underlying frame

20 and thereafter assembled together to form the
structure; and

(b) marking the roll-formed strip in
accordance with the marking operations of the marking
25 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 thereafter assembled
30 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

35 plurality of separate cladding sheets.



5 In this situation, preferably the method includes cutting or marking the roll-formed strip transversely
to the longitudinal direction of the strip and not cutting or marking the strip longitudinally.
Consequently, in this situation, the cutting or marking 10 operations control only the shape of the front
and rear ends (including the corners) of the separate cladding sheets and do not change the
maximum width of the separate cladding sheets. 15 20 25 30 35 Preferably the method includes
cutting the roll-formed strip into separate cladding shékts using a cutting assembly that is supported

in relation to the roll-forming lipgdFereusin responketteoiiie piedaevedutittiing operations. The
tti bl [ ' ffer. tter, and
cutling assem yrﬁH?&Pﬁgga“t‘rﬁémkﬁBﬁ %\gﬁjeggsgm MEPRS %ﬁ@eéft?‘ilﬁ)zu% ﬂ&;ﬁ@ cutter, an

a laser cutter. The cutting’assembly may In fwo of more cutters positio to the
roll-forming line BR@SERREGI9d RN behertihgbrlHetype of cuts required. Preferably the

cutting assembly includes a cutting head that is able to move in the direction of travel of the

roll-formed sirip being processgq rhEe gqllt(%tpi%linepg,QQJgpgngq{ﬁglyrﬁ@fh%girection of travel.

Preferably the cu;tri]négl E%aéds isc%k%% E% énoovF nqgrrrﬂ?lnté) t%ﬁ é;epoe all P onremglzjthg 1:rtQLII-Igormed strip -5

transversely to the longitudinal direction of the strip
and not cutting or marking the strip longitudinally.
Consequently, in this situation, the cutting or marking

10 operations control only the shape of the front and rear
ends (including the corners) of the separate cladding
sheets and do not change the maximum width of the
separate cladding sheets.

15 Preferably the method 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 In response to the programmed
cutting operations.

20

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

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

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

35

Preferably the cutting head is able to move
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 5 to maintain a constant gap between the
roll-formed strip being processed on the roll-forming line and the cutting head. Preferably the method
includes marking the 10 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
line to move in response to the programmed marking®@perations. 15 The marking assembly may be

any suitable maréhgssarodgsose suehendablelmakiitasselilydndydes itani aray of
downwardly dire pe!qwn inje e ple,p ihe in I?ﬁ_fﬁ{ positioned
above a section ?fstﬂe roll- o&%gﬁ%@év%&] tﬁe{gpa%er}eu[?riltk in{%g{:(st‘;gshgeigg se ecq\?ie%%%'erable in

response to the programmed marking operations to 25 discharge paint/ink onto the strip to mark at
least part of the perimeters ofRire fepatals cibudircuditaaty \mleidadthiesstap Ieb&iogmrtedssed on the

ine. PreferaBly the mediott N descaneding dahe ersERionldne SYFfGsRETDYY In response
to the operation of the roll-forming line. P?r}%grab y the meit}tﬁd i{gcludes coﬂrollingpﬂ;e peration of
the marking asse?ﬂ:tﬁ)”?np sBE8CES 1o é}aﬁgﬁ’ of tHe' o IQB%W}%I W€g ik ly the
method includes @wdikingorhearwise branding each cut or marked cladding sheet to identify the
sheet so that it can be differentiated by

Preferably the method includes marking the
10 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 line to move in response to the
programmed marking operations.
15
The marking assembly may be any suitable
marking assembly.

One such suitable marking assembly includes

20 an array of downwardly directed paint/ink injectors,
for example in the form of single shot valves,
positioned above a section of the roll-forming line,
with the paint/ink injectors being selectively operable
in response to the programmed marking operations to

25 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.

Preferably the method includes controlling
30 the operation of the cutting assembly in response to
the operation of the roll-forming line.

Preferably the method includes controlling
the operation of the marking assembly in response to
35 the operation of the roll-forming line.



the marked identification from the other cladding 5 sheets that are required to build the structure. 10 15
By way of example, the cladding sheets may be marked with consecutive numbers. 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. Preferably the
method further includes packing the separate cladding sheets in a predetermined order to facilitate
subsequent assembling of the sheets to build the strfeture. 20 Preferably the method includes

packing tr_le cut ;eparate c_Iadpirgﬁmlgﬂ'yl Qﬁ@gﬁéltlﬁ@(ﬁri.ﬁqlrdﬁégo thatkiedop eladding shegt in
the stack is the fgfh%]%ﬁé%ﬂbergﬁgif ﬁ@tégéﬂq% fgpbﬁjs%?%thgﬂ%iwg eqc Bnderlymg

sheet is the 25 next sheet in the st t I1s required for ng the structur€._Preferably the
roll-formed strip i83E&EAF0 THB. W%QSII-%né%a&Gin@%e@?s ALl sk ks idBrofile. For
example, the cladthegsaeksdnaged edirogdtedrshEetsnhavieg stheasstdadastgyand the troughs

when viewed| in tenSYRESEIRAIOR AN QAR TP HIIREARSRLAYR. 284 PHE AYREaP Side edge. The

cladding sheets may also include one or more ribs separated by pans and one underlap side edge

and one - 7 overlap side edge. There is a wide range of possible options for
By way of example, the cladding sheets may be

marked with consecutive numbers.

10 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.

15 Preferably the method further includes
packing the separate cladding sheets in a predetermined
order to facilitate subsequent assembling of the sheets
to build the structure.

20 Preferably the method includes packing the
cut separate cladding sheets in a stack in 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 is the

25 next sheet iIn the stack that is required for building
the structure.

Preferably the roll-formed strip is a steel
strip.
30
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
35 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



the computer program. The form of the computer program 5 may take into account different factors or
prioritise the factors differently depending on whether the overall objective of the program is to: (a)
minimise material waste (and therefore 10 optimise the cutting/marking operations to minimise
material waste); (b) maximise production rate (and therefore optimise the time required for the cutting
and/or 15 marking operations on the roll-formed strip); (c) provide the best layout of cladding sheets
for the structure (and therefore optimise the cuttingfmérking operations to optimise the layout of 20 the
cladding sheets fevéhd sipuctias; ed@e a hybrid of two or more of the above options. 25 The factors
include, by way of example: (a) the possible combinations of shapes of cladding sheets that can build
a structure of a particular design; 30 (b) the possible arrangements of the cladding sheet shapes

along the length of a roll-forme'&Fif B&ng pracsseansiea odi-rRaaRtbe, aREMRRE FQticularly the

interrelationship mi_xdiffemnps’nepespBB@f@Imddiﬁ'mdwefeisra_lm'g tt_Iedengxrhmitbar spipolgeiag _

recenses o i Rk emAeia b p i ShpbeITed D tone

D O e, tor ot TSty esending Gh (Mictie/ergd e actual design
overall objective of the program is to:

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

(b) maximise production rate (and therefore
optimise the time required for the cutting and/or
15 marking operations on the roll-formed strip);

(c) provide the best layout of cladding
sheets for the structure (and therefore optimise the
cutting/marking operations to optimise the layout of

20 the cladding sheets for the structure); or

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

25 The factors include, by way of example:

(a) the possible combinations of shapes of
cladding sheets that can build a structure of a
particular design;
30
(b) the possible arrangements of the cladding
sheet shapes along the length of a roll-formed strip
being processed on a roll-former line, and more
particularly the interrelationship of different shapes
35 of cladding sheets along the length of the strip being
processed on the line;



impact of the direction of the prevailing weather on the selection process; 10 (e) the operating
capacity of the roll- forming line; (f) the operating capacity of the cutting/marking assemblies, and
more particularly the 15 capacity of the assemblies to cut/mark different shapes of cladding sheets
and (g) transportation and materials handling factors (such as maximum length/width that can be 20
packed and transported). With regard to factor (d) above, it is relevant to note that in any given
situation the best possible layout of cladding sheets fé a particular 25 structure is influenced by (a)
the roll-form profile and the digeysemns afdld raibleimedstil detngd proressedensherisll-former

line, (b) how the S?SFQH eof,lgg]lcla‘gﬁli%ahgq:tr" ﬁ% iﬂ[ﬁti%q_g%ggesé%atgﬁﬁztw#h?ﬁrpgture design,

and (c) the 30 prevailing weather lon In relation to the  structure an effect of weather on the
cladding sheet. ¢ WB§TorEb@fple, in the case of a structure 35 in 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 - 9 to fﬁgm @ﬁ@iﬁ.@@gp@fé@%@ﬁ?ﬁ@i&o g‘gr s?gyt,ing“qae of the
arrangements is ge)wagﬁge ssociatedg/viam cutting oi:nlﬁgking and then cu tinq(/; the cladding sheets
on a roll-former lik&2An r KN SaeAANL D GirsdISHCIHhE 61% alti 8 weather - and
more particularly BefEgiigothetheasioreetison wifcrtire ¢aeviad Ehegisva@ather on

the selection process;

10 (e) the operating capacity of the roll-
forming line;

() the operating capacity of the
cutting/marking assemblies, and more particularly the
15 capacity of the assemblies to cut/mark different shapes
of cladding sheets and

(g) transportation and materials handling
factors (such as maximum length/width that can be
20 packed and transported).

With regard to factor (d) above, it is
relevant to note that in any given situation the best
possible layout of cladding sheets for a particular

25 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 design, and (c) the

30 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

35 in 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



positioned so that the overlap side edges face away from the prevailing weather direction. 10 15 20
25 Preferably the computer program is capable of generating quotations to supply cladding sheets to
build a structure. According to the present invention there is also provided an apparatus for producing
a plurality of cladding sheets for building a structure, which apparatus includes: (a) a roll-forming line
for roll-forming a flat strip, for example wrapped in a coil, into a roll- formed profile; (b) a cutting
assembly for cutting the roll- formed strip into a pluralify of separate cladding sheets; and (c) a control
means for controtingfibem3diageraiion ofohe cptivgidshe by K kspaeiotw ogomputer program

and cutting the @bffé@ﬁﬁiﬁ%i%ﬁgﬁ’ &plﬁiaéityaqfl%er?éﬁ]tgnq%dqi%gfﬁgewﬁgﬁ%mputer program

providing a series 0 perations of the cutting assembly that is der m data relating to 35

cuttin ) : r
the design of the%‘f’r%ﬁl'r@%@ldpt‘%!iﬁ@n@%‘bh‘?&eoﬁa@aﬁ@'tﬂgt RAG e cctEtang dWHaipe to be
placed directly ortbaudumiderirepitameraral theldafferrni absambledMogeher to form the structure.

The cladding shegtsaiay e BRKSTIRIFIS tiGH S & OpREaEPIR dt§ SRRASH Gpleets may be 5

corrugated sheets havinig successive crests and dIhe a -
prevarling weather - and more particularly selecting

the arrangements in which the cladding sheets are
positioned so that the overlap side edges face away
from the prevailing weather direction.
10
Preferably the computer program is capable of
generating quotations to supply cladding sheets to
build a structure.

15 According to the present invention there is
also provided an apparatus for producing a plurality of
cladding sheets for building a structure, which
apparatus includes:

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

25 (b) a cutting assembly for cutting the roll-
formed strip into a plurality of separate cladding
sheets; and

(c) a control means for controlling the

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

35 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



troughs when viewed in 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 10 overlap side edge. 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 15 unwound from the
uncoiler into a roll-formed profile. As indicated above, the cutting assembly may be any suitable
cutting assembly, such as a shear cutter, a plasma clfler; and a laser cutter. 20 The cutting assembly

may include two gsgwie leidterp gosiienedd ®atiortisethetpikdintag line and selectively operable
depending on the type of cuts required. 25 Preferably the cutting assembly includes a cutting head

that is able to move in the direction of travel of the roll-formed strip being processed on the

roll-forming line and/or transvel§8ly ¢ 89 AReciRe ebS MY ePPraftYasly Hekd&ing head is able to
move normal to geoddreral plaoe ofxizenpdiefpritled staduobimg psltested maythbeoll-forming line to

maintain a 35 CORYAPLGAREAMERILIES THR ARG 186 CLELWINRATL FesiRsaINdNGAEMting head is able

to rotate - 11 to maintain a canstant_%agp etween the roll-formed strip belnrgl; cProcessed on the
roll-forming line SH@NButliGhe¥l®AGH 1N 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
10 overlap side edge.

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

15 unwound from the uncoiler into a roll-formed profile.

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

20
The cutting assembly may include two or more
cutters positioned in relation to the roll-forming line
and selectively operable depending on the type of cuts
required.
25

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

30 of travel.

Preferably the cutting head is able to move
normal to the general plane of the roll-formed strip
being processed on the roll-forming line to maintain a

35 constant gap between the strip and the cutting head.

Preferably the cutting head is able to rotate



15 According to the present invention there is also 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: (b) 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- 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 4@ the correct size and shape to be placed
directl3|/ onto an t@dafa/i:n&ﬁameaambﬂﬁaaftergaﬂ@emmeth@ i@ rmfdensieicture; and (c) a
control means fo olli ' t arking a [n 0 0g.computer
program that pro%i?i?e@tg stge%%e@bif&rfgr |ng§%%qe§£1tigﬁigof t gqmﬂmt?gger[n ﬁ%t@?ﬁg ﬁe]%ved from
data relating to tlﬁéliﬁ&,‘iaﬁ dr@Rstructure for facilitating production of separate cladding sheets 30
that have a correct size and shape to be placed directly onto an underlying frame and thereafter

assembled tggether to form thgéggpw;ﬁgT%rQh@rwﬁgé‘é@ﬁgirig,égﬁ%tf.d’ﬂa)tﬁg,a@yig suitable
profile. For example, the cladgllié%%sheets may be cor%é;ated sheets havingg u_Cﬁgssive crests and the

troughs when vie inRfdhs AL RRREHAINS - ruﬂ@errﬁ'p@d@ el n (ml,ﬁgverlap side
edge. The claddintgsttbierg nghyesito ticlggs ne otihcorpeibbnsgpdiatafbp pphs balliche underlap

side edge and ongf smaller cladding sheets for building a structure,
which apparatus includes:

10
(b) a roll-forming line for roll-forming a
flat
strip, for example wrapped in a coil, into a roll-
formed profile;
15

(b) a marking assembly for marking the roll-
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

20 the correct size 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

25 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

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

The roll-formed cladding sheets may be any
35 suitable profile. For example, the cladding sheets may
be corrugated sheets having successive crests and the
troughs when viewed in transverse section and one



overlap side edge. 5 The applicant has found in trials carried out with an embodiment of the method of
the present invention that it is possible to reduce the labor time required to build roofs by between
20% and 50% and 10 substantially reduce material waste. The present invention is described further
by way of example with reference to the accompanying drawing which is a diagram that illustrates
one 15 embodiment of an apparatus for producing a plurality of cladding sheets in accordance with
the invention. The apparatus shown in the Figure cord@ises a standard roll-forming line that has been
modified to 20 inginde Plaisingiad/etgetting@ssa@mbiies irapagkinge: anddy cuttmgea roll-formed
cladding sheet. V¥:i}é g@cgﬁgé?g Fi eafi%tgstqﬂcm@ejs m&vo&pd R aﬁ% 5 and passed
successively 25 through a'series of roll-tarmers 7 that progressively roll a required profile in the strip.
By way of examSRPHEHRRIMaPHRP AR £86is9ge YRRt 8885n§ Mt BARSs separated by
upstanding ribs witk skipedgaloraddgens to allow adjacent 30 subsequently formed cladding sheets
to be positioged in side by side overlapping relationship. The roll-formed strip emerging from the last

of the roll-formers is moved past a positjan sensor 17 for sensing the _pgsition of the strip, a marking

assembly 9, a first 35 cutting a Egn%ﬂpif,Céaﬁbtaﬁﬁﬁoﬂ%’wainb%sggfrﬂjf1§aiﬁ'iﬁgcif)|‘?ﬂ5f an exit

shear. These asgehthliedo,embhotd aendeledtiviene opeitiistofhathangoesante - 13 roll-formed

strip to produce Glag/ding PHACERAYITE re8URLsianes. therdadeing checra®beraigéom the
required to build roofs by between 20% and 50% and

10 substantially reduce material waste.

The present invention is described further by
way of example with reference to the accompanying
drawing which is a diagram that illustrates one

15 embodiment of an apparatus for producing a plurality of
cladding sheets in accordance with the invention.

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

With reference to the Figure, flat steel

strip is unwound from a coil 5 and passed successively

25 through a series of roll-formers 7 that progressively
roll a required profile in the strip. By way of
example, the profile may comprise a series of
lengthwise extending flat pans separated by upstanding
ribs with side edge formations to allow adjacent

30 subsequently formed cladding sheets to be positioned iIn
side by side overlapping relationship. The roll-formed
strip emerging from the last of the roll-formers is
moved past a position sensor 17 for sensing the
position of the strip, a marking assembly 9, a first

35 cutting assembly 11, and a second cutting assembly 13
in the form of an exit shear. These assemblies 9, 11,
13 are selectively operable to mark and/or cut the



end shear 13 are passed to a sheet handling station 15 and are stacked or otherwise handled as
required. 5 The marking assembly 9 is operable to mark the roll-formed strip to define the ends of
non-squared cladding sheets. The marked roll-formed strip is subsequently square cut, typically by
the end shear 13, 10 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 the
required shape. 15 The marking assembly 9 is also op8rable to brand the roll-formed strip to uniquely
identify each sulyssblefigy foticladding sheep riiaeostdasding dsterarstusas eagtrolled 20 by

software that: (a)rt %&ﬁqiga d§ﬁ (%ata fqrhzé sghl%l gth @a{asrogﬁ]%ﬁ,g F'SasTH%?f ziﬁgrles of

marking and/or cutt operatlo the marking an uttlng assem or marking

and/or cutting rolE98 f&ﬂ?&f sthp t@?@rn@ﬁ%ﬁ%&ﬂg%h%‘é@?%ﬁﬂ%‘!ﬂﬂ@s #HAIOBmRg line; ()
drives the markirenahdoecstiag B ssendties By ide 1Rand lnedriasandéguautedhe roll- formed strip
to form cladding sheets having the required shapes. The operation of the marking and/or cutting 35
assemblies 9, 11, 13 is responﬁale to thF‘T uirements of the amm series of arklng and/or

cutting operations and the act ?oﬁ?rﬁ fﬂ%sfcm 5¥n ﬁ’ﬁg %yﬁi\/ nt in time, as

monitored by thetbengwy hi-formed strip to define the ends of non- squared
cladding sheets. The marked roll-formed strip is
subsequently square cut, typically by the end shear 13,
10 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 the required shape.

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

The above-described apparatus is controlled
20 by software that:

(a) translates design data for a structure,
such as a roof of a house, into a series of marking
and/or cutting operations of the marking and/or cutting
assemblies 9, 11, 13 for marking and/or cutting roll-

25 formed strip to form the cladding sheets; and

(b) drives the roll-forming line;

(c) drives the marking and/or cutting
30 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
35 assemblies 9, 11, 13 is responsive to the requirements
of the programmed series of marking and/or cutting
operations and the actual operation of the roll forming



Depending on the type of end profile required 5 for a cladding sheet, one or both of the cutting
assemblies 11, 13 may be operated. For example, in a number of situations it 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 10 required. In other 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 shearcultér that is 15 operable to move along the length

of the roll-former |I'mewjilt tmgplbfwmed@ﬁm@nd orai ke, abglefoni iy thg ceese of such
movement. In ot s it may be necessary to form more complex cuts on the ends of the
roll-formed strip. suc 2 situations, operation of both cutting assemblies 11, 13 may be appropriate
to complete the cuts. Many modifications may be made to the preferred embodiment of the present
invention described 25 above dpeuiddemaromg toen thepspintfarehscqpeodti e pegentredention. By

way of examyle, meab{%ilga%ntr@ tgﬁe%g_parg“@ W%@thflg}p{g rea)‘:{ymgar comprise a 30
means for dispensi ar other Suitgble material along_the underside of cut ends_of cladding sheets
o that any burrSSPBTB! Fiajeddonsltal @ RS AR Lt bpEeaoh 1o md Baftage
underlying stackeuingigddiod seddigationSLANBaY. amlathbe of@essgMy afluralityadteoll- formed
cladding sheets feg puitgiag éneig @4reraech§ PE-FEiewhishringudey inepieses of:
situations operation of the exit shear 13 may only be
10 required. In other 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
15 operable to move along the 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
20 situations, operation of both cutting assemblies 11, 13
may be appropriate to complete the cuts.

Many modifications may be made to the
preferred embodiment of the present invention described
25 above without departing from the spirit and scope of
the present invention.

By way of example, the embodiment of the
apparatus shown in the Figure may further comprise a
30 means for dispensing tap or other suitable material
along the underside of cut ends of cladding sheets so
that any burrs or other projections that are formed iIn
the cutting operation do no damage underlying stacked
cladding sheets.



(a) inputting data relating to a design of the structure into a computer program that translates the
design data into a series of cutting operations of 10 a 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 25A-method of marking a roll-formed cladding
sheet to define atleasigart 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 assembf} for marking”atMEIRQRAO: tREQBYsA e rLHEL BRI EMy F clitbily sheets onto a
strip having a rolifiormed prdélddhaigcahiee tsibEegubntiyl dittg farns tepataie eladsinghsheets that
have the cortect ggeé\qdo'ﬂqa,p%qi%plﬁﬁ@q Gestrnte padhdsgying frame and thereafter
assembled 35 together to form the structure; and (b) marking the roll-formed strip in - 16 accordance
with the marking operations of the marking assembly and defining at least part of the perimeters of
the plurality of cladding sheets@at canpetting data relating to a design of

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

10 a 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. 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

30 perimeters of a plurality of cladding sheets onto a
strip 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

35 together to form the structure; and

(b) marking the roll-formed strip iIn



subsequently cut to form separate cladding sheets that 5 have the correct size and shape to be placed
directly onto an underlying frame and thereafter assembled together to form the structure. 3. The
method defined in claim 2 further 10 includes cutting the roll-formed strip on the marked perimeters to
form the plurality of separate cladding sheets. 4. The method defined in any one of the 15 preceding
claims includes cutting or marking the roll- formed strip while the strip is being processed on a
roll-forming line. 5. The method defined in claim 4 inckf@les 20 cutting or marking the roll-formed strip
transversely to themnaitading! direetiarnef thagtimgnd pei saatiorgsobmatkiag hza-kipaging sheet

longitudinally. 6. 1hg [ dﬁg’éﬂgﬂﬁﬂﬁgnﬁﬁfiﬁ%& F}Eﬁ?f‘tdi%c oS Jaglifies apiling the

roll-formed strip Into separate cladding sheets using a cutting assembly that is supported in relation to
the roll-forming liRE ENRoPd i ALEEY s To Hagdpanaterdstity3beRABNBE30 7. The method
defined in claim Zabdeqyamelyf thetpreceffmpclsiesawhde depaddamglistotgts mbmdctly on claim

2 includes mgrkipgythe rﬂqgogawe%gpéqggfi%%@%ﬂggge%s @éti}ﬂa%%agﬁql@g@pg 35 sheets

using a marking assembly that js porte%in relation tg the roll- ormlngq Iinerré:cr)lrélgve in response to

S
the programmed?ﬁgﬂ)(i oﬁg}dﬁ&r NG B1E rﬂ@taoﬁnfeﬁﬂg tRongone preceding claims
includes controllitgdedbperation sl rihetdigtiRLisshibg in response to the operation of

3. The method defined in claim 2 further

10 includes cutting the roll-formed strip on the marked
perimeters to form the plurality of separate cladding
sheets.

4. The method defined in any one of the

15 preceding claims includes cutting or marking the roll-
formed strip while the strip iIs being processed on a
roll-forming line.

5. The method defined in claim 4 includes

20 cutting or marking the roll-formed strip transversely
to the longitudinal direction of the strip and not
cutting or marking the cladding sheet longitudinally.

6. The method defined in any one of the

25 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 in response to the programmed cutting
operations.

30
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

35 sheets using a marking assembly that is supported in
relation to the roll-forming line to move iIn response
to the programmed marking operations.



5 the roll-forming line. 9. The method defined in claim 2 and any one of the preceding claims when
dependent directly or indirectly on claim 2 includes controlling the 10 operation of the marking
assembly in response to the operation of the roll-forming line. 10. The method defined in claim 2 and
any one of the preceding claims when dependent directly or 15 indirectly on claim 2 includes marking
each cut or marked cladding sheet to identify the sheet so that it can be differentiated by the marked
identification from the other cladding sheets that are fquired to build the structure. 20 11. The
method defined in any one of the preceding claims includes packing the smaller separate cladding

sheets in a pred%ermlned ordﬁ;e]g) frﬂg@ﬁ;ga ﬂ.%)ls‘arqgantlﬂs Ig}geoféjfxe?t;gets to build the 25

structure. 12. The method defi in any one of the precedi ﬁ claims includes packing the cut smaller

separate claddin§SREER&EA% Shal hereerdgrRr SBHIr AL MdicEhGanRg 2REBNINARe stack is
the first sheet inthe sackthagsasgeirdd for buildegpbasstrdaiuehaendpatciatmderlypiig sheet is the
next sheet ig thetﬂéclf,gﬁ_iqz(ﬁqﬁr@éi fpk RUilding the structure. 35 13. An apparatus for producing a
plurality of cladding sheets for building a structure, which - 18 apparatus includes: (a) a roll-forming
line for roll-forming a flat

9. The method defined in claim 2 and any one of

the preceding claims when dependent directly or
indirectly on claim 2 includes controlling the

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

10. The method defined in claim 2 and any one of
the preceding claims when dependent directly or

15 indirectly on claim 2 includes marking each cut or
marked cladding sheet 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.

20
11. The method defined in any one of the
preceding claims includes packing the smaller separate
cladding sheets in a predetermined order to facilitate
subsequent assembling of the sheets to build the

25 structure.

12. The method defined in any one of the
preceding claims includes packing the cut smaller
separate cladding sheets in a stack in reverse order so
30 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 is the next sheet
in the stack that is required for building the
structure.
35
13. An apparatus for producing a plurality of
cladding sheets for building a structure, which



5 strip, 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 10 sheets; (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 15 a 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 sizelhd-shape to be 20 placed directly onto an
underlying framezgsshirgteaitei nedsaielled together to form the structure. 14. The apparatus defined
in claim 13 wherein the cutting assembly includes a cutting head that is able 25 to move in the
direction of travel of the roll-formed strip being processed on the roll-forming line and/or transversely

to the direction of travel. 15. TK&App&rated dethddniingaitd 18 WiRreihAAd -TOETiRG 1Rad is able to

move normal to the general plane of thkatll-formed strip being processed on the roll-forming line to

maintain a cgnst%rgrgﬁp b%@egx%qtgpwwpgd:uit}pgahm |3§ Y6t earReArptus defined in claim
a

14 or claim 15 wperein the ClFJgEDE head is able to rotate to maintain a constant gap between the
roll-formed strip é:fﬁa]@ 9p5 L8€ed on the roll-forming line and the cutting head. 17. An apparatus
for marking a roll-formed strip 5 to define at least part of the perimeters of a plurality of smaller

cladding sheets for building a () a cutting assembly for cutting the roll-
formed strip into a plurality of separate cladding
10 sheets;

(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

15 a 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

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

14. The apparatus defined in claim 13 wherein the
cutting assembly includes a cutting head that is able

25 to move in the direction of travel of the roll-formed
strip being processed on the roll-forming line and/or
transversely to the direction of travel.

15. The apparatus defined in claim 14 wherein the

30 cutting head is able to move 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.

35 16. The apparatus defined in claim 14 or claim 15
wherein the cutting head is able to rotate to maintain
a constant gap between the roll-formed strip being



structure, which apparatus includes: 10 (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- 15 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 and shape to be placed directly onto an
underlying frame and thereafter assembled together 20 to form the structure; and (c) a control means
for controlling the operation of the marking assemblylifl response to a computer program that

provides a seriey¥fgBaderdi2b@Perasions F tFe merkigg llase iyl thetds derttechjom data relating
to the design of tﬂgé ucture for facilitating production of separate cladding sheets from the
roll-formed strip that have the correct size and shape to be placed directly onto an underlying 30
frame and thereafter assembled together to form the structure.

17. An apparatus for marking a roll-formed strip

5 to 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
10 flat
strip, for example wrapped in a coil, into a roll-
formed profile;

(b) a marking assembly for marking the roll-
15 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 and shape to be placed directly onto
an underlying frame and thereafter assembled together
20 to form the structure; and

(c) a control means for controlling the

operation of the marking assembly in response to a
computer program that provides a series of marking

25 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 the roll-formed strip that have the correct size
and shape to be placed directly onto an underlying

30 frame and thereafter assembled together to form the
structure.





