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15 and a width that can vary between for instance 100 and 2000 millimetre, mostly

about 500 millimetre.

Most panels that are used for building purposes are rectangular sheets, which
can be used for straight or curved roofs. Curving of metal sheets is known from for
instance EP-A-1.138.403.

20 However, modern buildings are often designed with more complex forms, such
as conical roofs. For the construction of conical roofs tapered panels have to be used.
The forming of tapered sheets and the forming of flanges on a tapered sheet is known
from for instance EP-A-1.138.424 and EP-A-1.138.405. The conicity of the tapered
sheets can be given by a width of at least 140 mm at one end and a width of at most
25 1000 mm at the other end of the panel, but other widths are possible.

It is a first object of the invention to provide a metal sheet with standing
flanges for building purposes, which can be used for buildings with other forms.

It is a second object of the invention to provide a method for forming such a
metal sheet.

30 It is a third object of the invention to provide an apparatus for forming such a
metal sheet.
According to a first aspect of the invention, the first object of the invention is

achieved with a metal sheet for building purposes, comprising a panel and two
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30 It is athird object of the invention to provide an apparatus for
formng such a netal sheet. According to a first aspect of the invention,
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It has to be noted that a panel with tlanges having a non-rectilinear form
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that is for instance wider at its ends than at the middle, or for other such roofs.

15 It has to be noted that a panel with flanges having a non-rectilinear form can
have other forms than a convex or concave form. It is for instance possible that the
flanges have an S-form, if that 1s needed for the construction of a roof or wall, or that
a metal sheet has one flange with a convex form and one flange with a concave form,
so the sheet is curved as a whole in its plane.

20 Preferably, the panel contains one or more corrugations essentially parallel to
one or both of the flanges, which corrugation or corrugations give the flange or
flanges the non-rectilinear form. Due to the corrugation or corrugations, an extra
length of the sheet is taken up as seen over the width of the sheet. Starting from a
metal sheet with straight standing flanges, the width of the panel is restricted at the

25  place where a corrugation or corrugations exist. Due to the corrugation or
corrugations the flanges thus get their non-rectilinear form.

Preferably, when the flanges have an essentially convex form, a corrugation
or corrugations are present in the portion of the panel at the end or the ends of the
length of the sheet, and when the flanges have an essentially concave form, a

30  corrugation or corrugations are present in the portion of the panel essentially halfway

along the length of the sheet. In this way at least one corrugation is present in that



| ength of the sheet is taken up as seen over the width of the sheet.
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15  flanges a non-rectilinear form in the plane of the panel.

Using this method, a metal sheet comprising a panel and two standing flanges
wherein one or both flanges have a non-rectilinear form in the plane of the panel is
obtained, when starting from a sheet having rectilinear flanges. Sheets having
rectilinear flanges are commonly known in the art. The non-rectilinear form is

20 introduced by the forming of one or more corrugations in the panel. Where a
corrugation is formed, an extra length of the panel is taken up as seen over the width
of the panel, so the panel and thus the sheet will become narrower there. Of course it
would be possible to form corrugations in a sheet having non-rectilinear flanges and
a flat panel, and to alter the shape of the non-rectilinear flanges in this way; however,

25  such sheets having non-rectilinear flanges and a flat panel are not known in the art.

It has to be noted that in the panels that are known in the art, which have
straight flanges and which are rectangular or tapered, corrugations are often present.
Such corrugations can for instance take up the expansion or contraction of the metal
due to temperature differences. However, these known corrugations are present along

30  the full length of the sheets and do not cause any non-rectilinearity of the flanges.

According to a preferred method one or more corrugations are formed over part

of the length of the panel. At those places where a corrugation is present, the width



rectilinear flanges are cormmonly known in the art. The non-rectilinear form
is 20 introduced by the form ng of one or nore corrugations in the panel.
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15 is achieved with an apparatus for forming a metal sheet for building purposes, the
sheet comprising a panel and two standing flanges lengthwise at opposite sides of the
panel, the apparatus comprising means for forming one or more corrugations in the
panel essentially parallel to a flange, such that the flange gets a non-rectilinear form
in the plane of the panel.
20 With this apparatus, the method according to the second aspect of the
invention can be implemented.
Preferably, the apparatus comprises means for aligning the flange of the metal
sheet, parallel to which the corrugations have to be formed by the forming means,
and more preferably comprises means for driving the sheet through the forming
25 means. The aligning means can for instance consist of three of four roll pairs,
between which a flange of the sheet is guided and thus aligned. Near those guiding
rolls, a driven roll can be placed to drive the sheet through the forming means. The
sheet as a whole can be guided over horizontal guiding rolls.
Preferably, the apparatus comprises means for guiding the flange after the
30 corrugations have been formed by the forming means, and more preferably

comprises means for drawing the sheet through the forming means. These guiding

means can also consist of horizontal guiding rolls and some roll pairs to guide the



According to a third aspect of the invention, the third object of the
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15  more preferably adjustable in height. The rolls with the protrusion have to press the
corrugation in the panel and for that reason are preferably motor driven. By making
these rolls adjustable in height is will be possible to form corrugations in the panel
having a varying height. The cooperating rolls can have a constant height.

Preferably, the rolls are replaceable. In the way the apparatus can be easily

20 adjusted for a sheet for which a different form of the corrugation is desired. Of
course it is also possible to change from a roll having one protrusion to form one
corrugation, to a roll having two protrusions to form two corrugations at the same
time. These protrusions can be different, for instance have a different height, to form
different corrugations at the same time.

25 The invention will be elucidated referring to some exemplary embodiments of
metal sheets, an exemplary embodiment of an apparatus, in view of the
accompanying drawings.

Figs. 1 to 3 show, not to scale, some different embodiments of the metal sheet
according to the invention.

30 Fig. 4 shows a cross section through the embodiment of figure 3A.

Fig. 5 shows, very schematically, an apparatus according to the invention for

forming the metal sheet according to the invention.
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Figure 1B in the same way shows an essentially tapered metal sheet 2 with a

15  panel 20 and flanges 21 and 22, but in this metal sheet two corrugations 23 have
been formed over the full length of the panel 20, and two corrugations 24 in the
middle portion of the panel. In this case, the corrugations 23 have declining portions
where they are longer than corrugations 24, and the corrugations 24 decline over both
halves of their lengths from the middle of the panel.

20 Figure 2 shows another essentially tapered metal panel according to the
invention, but with convex flanges. In figure 2A, the tapered sheet 3 has a panel 30
and two flanges 31, 32. These flanges are curved outward or convex due to the
forming of the four corrugations 33 and four corrugations 34, near both flange 31 and
flange 32. Here, the corrugations are formed in the end portions of the panel 30,

25  causing the end portions of the panel to contract and thus give the sheet the convex
shape. Here too the corrugations have a declining height, but now towards the middle
of the panel.

In figure 2B again an essentially tapered metal sheet 4 is shown, having a
panel 40 and two flanges 41, 42. In this sheet, four corrugations 43 near the flanges,

30 and two corrugations 44 over the full length of the panel have been formed. The four
corrugations 43 have a declining height towards the middle of the panel, and the two

corrugations 44 have a declining height towards their middle portion. In this way, the



according to the invention. In figure 1A the tapered sheet 1 has a panel
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convex, so the sheet is curved in total in the plane of the panel.

Figure 4 shows a cross section A-A halfway through sheet 5 as shown in
figure 3A, on a larger scale. However, figure 4 could also have been a cross section
through sheet 1 or sheet 2, or an end view of sheet 3, 4 or 6. Figure 4 shows the panel

20 50 with flanges 51, 52 and corrugations 53, 54. The flanges 51, 52 have a preferred
form, such that the flange 52 of one sheet can cooperate with the flange 51 of a
neighbouring sheet. However, other flange forms are possible.

In the figures 1-4 sheets having four corrugations are shown. However, it will
be possible to use less or more corrugations, depending on the amount of contraction

25  that is desired. For four corrugations, the maximal contraction will be in the order of
10 to 15 millimetre, when the corrugations have a height of approximately 15
millimetre. Of course the corrugations can have another form in cross section, for
example be more pointed.

In figure 5 an apparatus for forming the metal sheets according to the

30 invention is shown very schematically and not to scale. Figure SA shows the

apparatus in top view, partially in cross section B-B, and figure 5B in front view. The



WO 03/ 064072 PCT/ EP0O3/ 00556 -7 end portions of the panel are contracted
nost, and thus the netal sheet is given its convex shape. Figure 3 shows
essent i alwg wmetoangul ar netal sheets. Figure 3A shows a neCalEPozisesd 5
having a panel 50 and two flanges 51, 52. In the panel corrugations 53, 54
are 5 forned, in the sane way and the -Sane place as in sheet 1 of figure
1A. Thus, the sheet 5 gets concave flanges 51, 52. In an anal ogous way, in

figure 3B a;5heats 6Onsidtad vk @&rfdn@@,g@&gﬁluniﬁ?oo%dﬁ@pfdrﬂﬁ?g bRP163 s&%nhfs

shown, which corrugations are forned in the sane way as i n sheet 0

figure 2A. Tomsng thie 13Geatl a6un suginiel30convex flanges 61, 62. 10 For sheets
5 and 6 it should be noted that. sone or all o e corrugations could be
present over t heFF‘Eif‘é‘Flt F%B?S%O&Im?tﬁ]esu?ﬂ%‘é‘f‘g rW&r L‘ﬁv‘@rs}lpﬁ g‘ﬁln'lle@h‘é@?tsht he

| ength or - COL L LUgad | I J.e C '
inclinati oni,;/ lé:%leéf{ #ngii éggﬁgﬁgn%ggg’rq%%fg}l?ﬁéo ﬁ% ﬁ gﬁglgsligtla?ghwée:?%h%e
cl ear that, fdeddit ttetheaighv @wsiann tawardathe, units He Ofand ri@osarchdri veaviellotl 04105 or ns,

such as an S-form or a formthat i_sfpar_tly strai
g

aight 15 and partly curved.
't is al 5o Hes&enites el Shas e Hiedust BrpmERad [AnBedactal segias Pact By ex.

so the sheet | r i L Of a1,k . Ringur. & hows a
cross sect | BMGORYHE feed Lo bl RIFR o oliliheBF 0, 109, ftirtnE
| ar ger scal drivétoystlser04, flioguale dvet00f dodks thehfede uperDOawill 0 mosecdst® be

t hrough sheet 1 or sheet 2, or an end view of sheet 3, 4 or 6. Figure 4
shows t he pianger then shown im fighgnysince the motahsheetsor Higastitones sden oy morpe

fl anges 151, SCreQ ve a preferred form such that the flange 52 of one sheet
can cooperafne Wi the flange 51 of a neighbouring sheet. However, other

flange forns arerpestirhli®s uhid 110€aléd Gy €Sppbridngd RARL 81 hay isigpoktOthe metal
corrugations are shown. However, it wll be possible to use |less or nore
cor r ugat i onsheeti @pd vapergfoomingelladblipnd lowee derning rollsd 13.24s shoawn, ithe wepst r ed.
For four corrugations, the i ontractiaon wll be in the arde f 10
Cor 15 m 11§ FORPENORS S BBl ROIORE /RS ikt 1, BRe A pFuSioiotogly 15
mllinetre. skFwiHOUhs QoWwBEe réIR T 1B0aki dVen dFNa kvt g2l Bt (nok QREWA)) aBHARS

section, for
15 lower rolls 113 are adjustable in height by a height adjusting mechanism (not
shown). The upper rolls are fixed in height such that they will roll over the upper
surface of the panel of sheet 1, and can rotate freely between brackets 114, which
extend from an upper frame 115. As shown, present are three lower and three
cooperating upper rolls. However, it would be possible to use less or more rolls, for
20 instance depending on the maximal height of the corrugations to be formed.

Second forming unit 120 is an exact copy of forming unit 110. The parts of
this second forming unit will therefore not be described. It would be possible not to
use the second forming unit, or to use two of these units, for instance depending on
the thickness of the metal of the panel, the type of metal and the number of

25  corrugations to be formed.

Run out unit 130 has supporting rolls 131 as well, and pairs of guiding rolls
132, 133 to guide the flange of the metal sheet after the corrugations have been
formed by the forming units 110 and 120. Driven rolls 134, 135 are present to draw
the sheet through the forming units, especially after the end of the sheet has left the

30 feed unit 100.

Figure 6 shows a cross section through one of the pairs of upper and lower

rolls 112, 113 of first forming unit 110. Shown is also a part of the metal sheet 1



exanple be nore pointed. In figure 5 an apparatus for form ng the netal
sheets according to the 30 invention is shown very schematically and not
to scal e.wbiogus®75A shows the apparatus in top view, partPCaIHPY3/0035€r 0SS
section B-B, and figure 5B in front view The WO 03/064072 PCT/ EP03/ 00556
-8 apparatus consists of four units, a-Peed unit 100, a first formng unit
110, a second formng unit 120, and a run out unit 130. Feed unit 100 has

horizontal RMRARObAd Ardgalibs, ffiled By BenpPELd addnewsrtclls. The@bpet roll V€2 bt al
pairs of guiding rolls 102,103 to guide a flange 12 of the netal sheet and

5 feed it i notathérelelyglmtwmsihp|h§&p1®t$v\blr4d\ghlph@rmhm%t01tbe upper fraoe 1dAdThe i ven

Ils 104, 1 o o5 | fi
Eoch ot el SRuesdon & ERasiny pfEi iR Moo HhowhilE 4 hitn b6 Uihg fties ™
through t he(lﬂ)‘t“sﬁid)\ﬁg) 'T‘HE |sﬁaf1@26 aﬂl@?thusut'ﬂte ldwdrhell 1(13'13’%6{)11&&51esin]{%ght]¥@5a take

over. O course the feed unit in nost cases | onger t han shown
in figure 5he1ghtmdgust1hgmwhahsrgr(3@tmlown} lwhidsis néovable inethe diregronnafragrowl 0

metres long. First forming unit. 110 al so has su rtln rolls 11

support ¢ naDoVAe MoFe BEAN gif P s UARSE AP GOVEN TS 1 PERRRIC] BRe AR i ng
roll's 113. éﬁmmotafe%tl’l’ﬁﬁesﬁmers !eécﬁanlaaefse ﬁqo%& Fde heSaf€ FERR: and the | ower
rolls have a circular protrusion (not shown). lower rolls 113 are

driven by a dri vil“lngla&eanrolé l(lﬂa‘s relhasablly, attacimbdttbehaﬁhdfmmrordﬂl tbbeldde &r e

adjustable in hel ght by a hei dj ustj ng mschanl sm shown The
upper rol | se%il¥ qXFRaé’@ech‘eh]é’ ggtroléff‘e aP‘Pfh T encelaving 12 ‘i‘éﬂ aroRrafrusif Vﬂﬂber

surface,of LAhAARRs Bl 98k ubpelRl GRMMARUELE e&a%gxd betnnen Wigg

114, which ¥ Pom an upp frame 115 own,” present are t

| ower and tbé @essﬂﬂempersatlowq wpeliavingg tveo oHewm/a'ro,re |ctrcu\bulpmbtbmqmssmcbl e to
use less or nore rolls, for_ 20 instance dependi ng on the nmaxi nal helght of
the cor r ugatPERIRONding 8PPy Todlg. aSIANgnE %rrﬁ?tﬁ@altfﬁ?m oonstal gheebgar flogopy of

o100, 0L o PRl 5 oecon, Tormno umt 1 therefore ot
to use two of thEkemétiodsof foahingnsdraatomddpandetasi@et using the apparatus as
15  described above is essentially as follows. A metal sheet 1 having two straight flanges
is placed with its front end on the feed unit 100 and guided through the guiding rolls
102, 103. As soon as the sheet 1 is fed between the driven rolls 104, 105 these rolls
take over and feed the metal sheet 1 at a constant speed into the first forming unit
110. The first forming unit 110 contains a detection device (not shown) to detect the
20  front end of the sheet, and a measuring device (not shown), for example a measuring
wheel, to measure which portion of the sheet has passed through the forming unit.
Based on the signals from the detection device and the measuring device, the height
adjusting mechanism will raise or lower the lower roll(s) 113 to form the corrugation
in the metal sheet. The height adjusting device will be controlled by a controlling
25  device (not shown) which can be programmed to form the desired corrugations with
the desired length and the desired increasing or decreasing height in the sheet. In the
same way, the second forming unit 120 can form a second corrugation, or can form
the corrugation formed by the first forming unit to a greater height. The run out unit
130 supports the front end of the metal sheet while the corrugations are formed in the

30  back end of the sheet, and draws the sheet through the forming units using the driven

rolls 134.



the thickness of the netal of the panel, the type of netal and the nunber
of 25 corrugations to be forned. Run out unit 130 has supporting rolls 131
as wel |, wod3pedors of guiding rolls 132, 133 to gui de thechieogerssd the
nmetal sheet after the corrugations have been fornmed by the formng units
110 and 120. Driven rolls 134, 135 are.ppesent to draw the sheet through
the formng units, especially after the end of the sheet has left the 30

feed unit 100. Figur q - i fs of
upper and | ower F%gpﬁgﬁﬁ%g?mﬁ?%ig#@@?gif%@g?ﬁﬁ%g&%ﬁ€@m§§®§9§ﬁ%§ﬁdﬂ§&%lSO a
part of the fopkiaf aptiaell cht \UAItO 340 64 Méed, RETHIPASHIYSREve tHe fiapéseGodofin
corrugation, fornmed by the upper and lower rolls. The upper roll 112 can
rotate freeloprygatigagite metd paedehaving wefangss af epposiesidesofiarangbper frame
115. The lower roll is releasably attached to a shaft 116, which is driven
by a driving device (not shown). The shaft 116 and thus the |lower roll 113
is adjustable in height by a 5 hei ght adjusting nmechani sm (not shown),
which is novable in the direction of arrow D. Wen nore than one pair of
upper and lower rolls is present, the shafts are coupled to rotate with
the sane speed and to be noved to the sane height. The lower roll 113 is
rel easably attached to the shaft, in order to be able to easily exchange
one lower roll for another one having a circular protrusion with to

anot her cross section. The upper roll will have to be exchanged as well. It
will also be possible to use lower rolls having two or even nore circul ar
protrusions, and correspondi ng upper rolls, as long as the material from
the netal sheet can flow easily to formthe corrugations. The net hod of
form ng corrugations in a netal sheet using the apparatus as 15 descri bed
above is essentially as follows. A netal sheet 1 having two straight
flanges is placed wwth its front end on the feed unit 100 and gui ded
through the guiding rolls 102, 103. As soon as the sheet 1 is fed between
the driven rolls 104, 105 these rolls take over and feed the netal sheet 1
at a constant speed into the first formng unit



110. The first formng unit 110 contains a detection device (not shown) to
detect the 20 front end of the sheet, and a neasuring device (not shown),
for exanpwe oa/oemwasuri ng wheel, to nmeasure which portion @eCTiEPe3/eiseet has
passed through the formng unit. Based on the signals fromthe detection
device and the neasuring device, the heilght adjusting mechanismwll raise
or lower the lower roll(s) 113 to formthe corrugation in the netal sheet.
The hei ght giiAmNISNg device will be controlled by a controlling 25 device
(not shown) which can be progranmed to formthe desired corrugations with
the desired length and the desired increasing or decreasing hei ght in the

sheet. In the t.he second formng. unit 12 econd
corrugat i an or i@gﬁ sﬁa%iﬁ?r ‘M‘é“%?%&%?ﬁ%ﬁ’l?&ﬂ%%?%p *E’Hja‘%"i ﬁ?@rgl?%ﬁ?ﬁg‘?é uni t
to a greater heigBihwidh: bppbsRblsiddRi &f thé%népreﬁs&ra&@n&éaeﬁ B on8 " it he
nmetal sheet while the corrugations are forned in 30 back end of the

sheet, afd dram&hn@mfmhﬁenmbhmuughnﬁhenhnmnmhgenﬁﬂtaxmshng the driven
rolls 134. WD 03/ 064072 PCT/ EPO3/ 00556 -10 For the person skilled in the
art it will be apparent that other designed feed, formng and roll out

ni ts can Do, USEfbiyiashek LG ATk "EY cBEHVE WABroRHIRESS: b8t PaffkesCRfVUGAL | ons

into netal panels havin anges at opposite sides of anel .

03/ 064072 PCT/ EEBBﬁtﬁKDEEﬁnve)d.fbrmCLAl M5 1. Metal sheet for building purposes,
conprising a panel and two standing flanges |engthw se at opposite sides
of the panel, characterised in that one or both 5 flanges have a

non- rectp || Bear M@l LheBhan® e BABRIn Ao Hbah Hipek AREOLI ng Lo

claim 1, wheéerein one or anges have an essentially co orm 10
3. Metal sheet amemnﬂWm@nmn@dbﬁmn1l wherein one or both flanges have an
essentially concave form 4. Metal sheet according to claiml, 2 or 3,
wherei n the panel contains one or

4.  Metal sheet according to claim 1, 2 or 3, wherein the panel contains one or
more corrugations essentially parallel to one or both of the flanges, which

15 corrugation or corrugations give the flange or flanges the non-rectilinear form.

5. Metal sheet according to claim 2 and 4, wherein a corrugation or corrugations
are present in the portion of the panel at the end or the ends of the length of the
sheet.

20

6.  Metal sheet according to claim 3 and 4, wherein a corrugation or corrugations

are present in the portion of the panel essentially halfway the length of the

sheet.

25 7. Metal sheet according to any one of the preceding claims, wherein the sheet is

an essentially tapered sheet.

8.  Metal sheet according to any of the preceding claims, wherein the sheet is a
curved sheet.
30
9.  Method for forming a metal sheet for building purposes, the sheet comprising a

panel and two standing flanges lengthwise at opposite sides of the panel, the



nore corrugations essentially parallel to one or both of the flanges, which
15 corrugation or corrugations give the flange or flanges the

non-rect iwongas40form 5. Metal sheet according to clai m 2pamikrd3/oosher ei n a
corrugation or corrugations are present in the portion of the panel at the
end or the ends of the length of the sh2et. 20 6. Metal sheet according to
claim3 and 4, wherein a corrugation or corrugations are present in the

portion of the pahgld &ﬁﬁ&ﬁﬁﬂg&%@ﬁfﬁ@ﬁ@%& GbR &Er#gs't?onssihefﬁé pafe? -

Met al sheet according to any one precedi ng clains, wherein the sheet
IS an essenti aktsgntidpepaealles eere orthothvef die fingest scaasao gthenmetar bathyofathet he
preceding clainmg, wherein the sheet is a_ curved sheet. 30 9. Method for
formng a netal ﬂé‘ﬂ%"étaqoé‘rreﬁﬂiqea’i%&nﬂﬁﬂﬁd%'é%‘? Ofttﬁﬁpérf?éet conprising a panel
and two standing flanges | engthw se at opposite sides of the panel, the WO
03/ 064072 PCT/ EP0O3/ 00556 -12 nethod conprising the step of form ng one or
nmor e cor sugddi oMethed hberdiaged clabms®nvhatinyorgasainosd cérougatieno arebfoirinedf t he
flanges so as to give one or both of the flanges a non-rectilinear formin
the plane of thevera of the lengthigh therpngkcording to claim 9, wherein one or
nore corrugations are formed over part of the length of the panel. 11.

Met hod according to claim9 or 10, wherein one or nore corrugations are

fornmed having. dMdtesdaécopding itonsaivd bhoral@li Whae@nbndei gldre cbBugaiontiirbod
according to claim9, 10 or 11, wherein the corrugation or corrugations

are formed by ubirmgddvingdifiesert nortegns|veth q diffesent hgighinppar at us for forming a
net al sﬁget for building purposes, the sheet

12.  Method according to claim 9, 10 or 11, wherein the corrugation or corrugations

are formed by using one or more profiled rolls.

13.  Apparatus for forming a metal sheet for building purposes, the sheet

15 comprising a panel and two standing flanges lengthwise at opposite sides of the
panel, the apparatus comprising means for forming one or more corrugations in

the panel essentially parallel to a flange, such that the flange gets a non-

rectilinear form in the plane of the panel.

20 14. Apparatus according to claim 13, comprising means for aligning the flange of
the metal sheet, parallel to which the corrugations have to be formed by the
forming means, and preferably comprising means for driving the sheet through

the forming means.

25 15. Apparatus according to claim 13 or 14, comprising means for guiding the
flange after the corrugations have been formed by the forming means, and

preferably comprising means for drawing the sheet through the forming means.

16. Apparatus according to claim 13, 14 or 15, wherein the forming means
30 comprise one or more rolls having a circular protrusion, where the cross-

section of the protrusion essentially corresponds to the cross-section of the



15 conprising a panel and two standing flanges | engthw se at opposite sides
of the panel, the apparatus conprising neans for formng one or nore
corrugat iwoa3kewo721 he panel essentially parallel to a flanger/ePasbnsshat the
flange gets a non- rectilinear formin the plane of the panel. 20 14.

Appar atus according to claim 13, conpri3$8ng neans for aligning the flange
of the netal sheet, parallel to which the corrugations have to be forned
by the forni ngc@@%ﬁon@@@e%ﬂéﬁrﬁmﬁre@&ﬁ‘iﬁ&'o‘ﬁb%Qn{&@'a@oﬂe@étu%rﬂoﬂk Rgvihbe
sheet through the Torm ng neans. 25 15. Apparatus according to claim 13 or
14, conprising aeamplehentagycidéuigr eemss. f | ange after the corrugations have
been fornmed by the form ng neans, and preferably conprising neans for
drawi ng t he sheet through the form ng means. 16. Apparatus according to
claiml3, 14700 sbgaralCiRbRifd LRI N0 WRERS (RO BPIbAL vaiken WircllRE ©
rolls havrng a protrusion, ere the cross- section o? t%e
protrusi en essepidtalioy acombes poivels atdprefeeatdy adjnstabletin deighf. t he WO 03/ 064072
PCT/ EPO3/ 00556 - 13 corrugation to be forned, and preferably one or nore
cooperating rolls having a conplenentary circular recess. 17. Apparatus
accor i ng 1 3sC! Aokl MOS0 Ll 181d: 19 whLE SRR e RLIEEAGE. |

protrusion are or drrven and pre erably usta e |n

Appar atus according to claim16 or 17, mhereln the rolls are replaceable.



