2 4 MAY 2005 1 A ROLL FORM NG MACHIWAE FI ELD OF | NVENTION 5 The present
invention relates to a machi ne which conprises form ng/shaping rolls and
which includes in a line nmeans for unreeling sheet-netal strip froma ree

of strip, strip cutters, and a roll-equi pped sheet-form ng sectloﬁ¢MAY?W5
DESCRI PTI ON OF THE BACKGROUND ART 10 One met hod of covering roofs with
thin netal roofing sheet includes the use of standing seans, i.e. seans
that are of a height such as to al ways .extend above any water that nay be
present on the roof. Seanms are known whi ch are snapped together w thout
bei ng squeezed, for instance AROEBEORMINOMACHIN® U.S. 5,519,974 and

U S. 5,535,567 wherein after 15 having been placed together, the sheets are
interlocked either with or without a sealing strip in respective seans, as
il lustrated IFIEUDOFENVENTIGO®, for instance. The sheets are fastened to
the roof in said seans, therew th avoi di ng through-penetrating nails or
screws. Known nmachines for roll-formng the seamform ng edges can

normal |y onl yrishaeent feentiof gaaedt 5 hRelihd'ghich chithfik %rmlﬁg@a %@&fsv afse
seans are undesirab] and it is possible to 20 produce | eets In this

way. Long r od’f’}P%mﬁWE%*t‘E 2 line BB IOF FEelyieoRgetaRrtalisirip om msre igiStrirh aipi s

lifted onto tohﬁe,gggaargﬁmqﬁlﬁeﬁmeﬁ%ﬁlﬁge@gmar oduction of roofing sheets that
are able to cover a very wide roof, sald sheets being taken froma

strip-carrying reel. Because productlon is carved out on the roof, it is

possi bl e to hapsitrSON OF it BACRGIYENBlart ens of nmetres in Iength. 25 JP

905 21 25 illustrates a machi ne that can roll-shape the edges of sheets
that tapé® towards one end thereof. Such sheets are used, for instance, to

cover the roahs Alindd C4haing ¥ JilIRn meiP WAL 1sh$§bln ofBGH L i &as?anaﬂg
handle pi ece-wW se sheets that have been cut an er equipnment.
seams, i.e. seams that are of a height such as to always exten above any water that may be

present on the roof. Seams are known which are snapped together without being squeezed,
for instance the seams according to U.S. 5,519,974 and U.S. 5,535,567 wherein after

15 having been placed together, the sheets are interlocked either with or without a sealing
strip in respective seams, as illustrated in U.S. 6,115,899, for instance. The sheets are
fastened to the roof in said seams, therewith avoiding through-penetrating nails or screws.
Known machines for roll-forming the seam-forming edges can normally only shape the
edges on sheeting of uniform width. Transverse seams are undesirable, and it is possible 1o

20 produce long sheets in this way. Long roofing sheets are sometimes produced with a
machine that is lifted onto the roof. This enables direct production of roofing sheets that
are able to cover a very wide roof, said sheets being taken from a strip-carrying reel.
Because production is carried out on the roof, it is possible to handle sheets that are several
tens of metres in length.

25
JP 905 21 25 illustrates a machine that can roll-shape the edges of sheets that taper towards
one end thereof, Such sheets are used, for instance, to cover the roofs of circular buildings.
However, this machine can only handle piece-wise sheets that have been cut and edged in
other equipment.

30




30 2 4 MAY 2005 2 OBJECT OF THE | NVENTI ON An object of the present

I nvention is to provide a machine that will enable roll-formng and/or

rol | -shapi ng of |ong sheets that need not necessarily have a const ardté MAY 2005
uniformwi dth, 5 directly the sheets are cut fromthe strip. In principle,
this object is achieved with a machine of the aforesaid kind in which the
roll-formng section includes a line of formng stations that include
formng rolls supported one-sided by shafts on respective sides of the

sheet travelling path, wherein the forﬁing stations in each rowor line are

not or - dri ven dBIECTOFEMBRINVEANNIVST Sely to the form ng section, wherewith
an edge cutter is allocated to 10 each row of form ng stations and

connected to the first formng station such as to be novable together with

said station AnT Clt@ygp,t ggg i ElTotel Rl EF
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BRIEF DESCRIPTION OF THE DRAWINGS

15 e Figure 1 is a top view of one example of a roll-equipped sheet forming machine
according to the invention.
e Figure 2 is a side view of the same machine.
¢ Figure 3 illustrates an example of a sheet profile that can be obtained with the machine
shown in Figures 1 and 2.
20 » Figures 4, 5 and 6 are respectively fragmented sectional views of parts of the machine
show in Figures 1 and 2, said views being taken respectively on lines 4:4, 5-5 and 6-6
in Figure 1. Figure 5 is also a sectional view taken on the line 5-5 in Figure 11.
e Figure 7 corresponds to part of the Figure 1 illustration, although some features are
shown in different positions.
25 s Figures 8-10 comrespond to Figure 7 and illustrate different phases in a sheet roll-
forming operation.
e Figure 11 is a top view of a roll-forming section that is, according to the invention, an
alternative to the roll-forming section shown in Figures 1 and 2.
» Figure 12 is a side view of the roll-forming section shown in Figure 8.
30 « Figure 13 is a cross-sectional view taken on the line 13-13 in Figure 11.
» Figure 14 is a sectional view taken on the line 14-14 in Figure 13.



Figure 12 is a side view of the roll-form ng section shown in Figure 8 30
Figure 13 is a cross-sectional view taken on the line 13-13 in Figure 11.
Figure 14 is a sectional view taken on the line 14-14 in Figure 13.7 {2M% Npby
2005 3 Figures 15 and 16 illustrate exanples of roofing sheet that can be
produced with a machine that includes the roll-form ng section shown in
Figures 11-14. DESCRI PTI ON OF TWO | LLUSTRATED AND PREFERRED EMBODI MENTS 5
Shown in Figures 1 and 2 is a roII-forging machi ne that includes a device
11 for unwinding strip 10 froma nmetal strip reel 12, said strip being
conprised, for Figistsalcand I illusitaetxanpp P Foofiag @ﬁeeoﬂaaabﬁﬂwbﬂéaﬁcéh s@ el uded

Is a strip aI| evi ¢ l.ch.al so. functions to advance the strip,
a sensor or {]}%‘F H%ﬁgﬁl?ééxz mmgsprtion ghegmn bieusad iited 10 strip, two
short roII-form ng parts 17, 19 and a cutter 18. The roll-form ng sections

n the sﬁieiﬂ%bhﬁrf@hﬁ?fﬁwﬁﬁ% ARV RERERRED BMBRDIERE o

sectionssl1l7, 19 can be made i noperati ve by mutual ly separating rolls in
sai d secti o @ 3 shows the finished sheet drﬁr ofile, which includes
upst andi ng s g’g guses 1 2gd\isch rel-forming pnpriinsdtheli nhludesns deviee il dor
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the smaller structure will fit into the |arger
these donme- | %6 OPPHicEl esalupingm Al iBelyded dyp étrmsahgms deice 14, which also

seal - accoMOFAEoRY taHIORNE 2% @nﬁse&l&ﬁ‘ op &été&gér% At AELuRE Ale léh%lhyo a@#a%ccl.flﬂc ked

with the aid ,of a seam ng chi ne, subsequent to coverlng-a
sheets dfe SWeRA¥e shost IiOHé'OTPB@ﬂ‘PmﬁM hiS@pd gatter Adit Thexole fuming Smttous {handseans

and therew t19 funbiesnl 10 Gh&e thBEﬁl?el%lcﬁ:msdlevm 29? §€s@§:‘ﬁ?9%&fﬂ}e@% 98] 4

meani ng that the sheets are conpl et el rew e Torward
end of a forhPWpisBiguresh Exberoas, of b?%%gm@ pretierisdd, Wohge be 28de ip6pendtive iy sheet

and - shapi nans@aith dpRileirbit i kil b RO TR 3UnbSs ) callIEH ' on
with the cutter g section | ncﬂ%zrées o ongl S’F‘@%ﬁ‘@nd. ng
f or m ng- st atiPgRd %éﬁp‘f’f?@@ side-edges 335&18% whichtare tegnifigedwiah séraieircslecddngrilset ween
the carns er -sa4RRRE 904, AhilisBEcndtLbdiR Eimeddthed 3 HlaPhe nalis structure will fit

into the larger structure. The smaller of these dome-like structures, i.e. the structure 28, has

a seal-accommodating groove 29 and the structures are sealingly interlocked with the aid

of a seaming machine, subsequent to covering a roof. The sheets are secured to the roof

with clamps that extend up into the seams and therewith interlocked. These clamps are

20 screwed to the roof, meaning that the sheets are completely devoid of screw holes.

The forward end of a forming section 30 for forming the side edges 25, 26 of the sheet and
shaping said dome-like structures 27-29 is in immediate connection with the cutter 18. The
section 30 includes two longitudinally extending forming-station carriers 31, 32 such as to
25  form a sheet section between the carrier-supported forming stations. The carrier 32 is
shown in Figure 2. It will be seen that the carrier 32 is supported on four transverse guides
33a-d on an intermediate part 34, such as to enable the camrier to be displaced at right
angles to its longitudinal axis and also to the longitudinal axis of the intermediate part. In
turn, the intermediate part 34 is pivotally mounted to the fixed chassis 35 on a pivot
30 attachment 36 and rests on thres slide strips 37a-c. The intermediate part 34 and the carrier
32 can thus be swung as a unit about the pivot attachment 36, and the carrier 32 can be
moved on the intermediate part 34 at right angles to its longitudinal axis. These movements

are effected with the aid of motors and are controlled by a computer. In order not to



shown in Figure 2. It will be seen that the carrier 32 is supported on four
transverse guides 33a-d on an internediate part 34, such as to enable the
carrier to be displaced at right angles to its |ongitudinal axis ??%A?bﬁﬂ
to the longitudinal axis of the internmediate part. In turn, the
internediate part 34 is pivotally nounted to the fixed chassis 35 on a

pi vot 30 attachnment 36 and rests on three slide strips 37a-c. The
internediate part 34 and the carrier 32 can thus be swng as a unit about
the pivot attachnent 36, and the carriér 32 can be noved on the

I nt er medi at ecqalicalmaterd, |8 brif Q! BSnok QndvinS il FRY ol Naliiof*0S; iﬁ%ﬁ%ej
novenents are effected with the aid of notors and are controlle y’a
conputer. In &b it pshowp ipkigmsAy 2005 4 conplicate matters, the strip 10
is not showmn in the form ng section 30 in Figure 1, although it is shown
in Figure 2. _The formng station carrier 31 is. supported in the sane way
as the forn W Brmingsiptien patier3] iss@portedrid thet smpiwaptes titetfamiing shti@Sairkr

i ndi cat ed i N3Fi G4fiEnitot 3gl; ' tion carriers 31, 32 carries
four groups 40-43 a‘%ld 4?4- e{?ﬂ; eé}g@g{cf&\%@fﬁ?g% ‘h three pairs of formng

stations each having formng rolls on free shafts, 1i.e. on shafts
supported on e.plde E’@ﬁ? . OU or_for. driving,all thr form ng
10 stations }li%lat _gt%r g%p. ﬁ@é&dg?“}\r}g{%i %’%\?‘é}ﬁ i 5%‘5I SRR #@'4{3 h"ﬂ’peg‘g'?% not
shown. The fiegpeceesly, shitahzt pairsalfforgtiesf staiond edeh hivieg fobhampealsadn fe@r g
rolls; all t i tisve roll. shafts. is.an | at e which
functions to 'ngl?ﬁ?fﬁge frﬁ%rrt %Eﬂlég]?egﬁ%é IE%cec%(rc’)%zl Ras agnqtgrdor a?vé%égﬁ?‘%’efgm%‘ﬂ%f ts.
15 Fi guri@s 4statiees 8n the réupadhie dtise is coiveantiorad amliisibdréfyreaqop elsovidg Thaifiese®f such
formng stag] Tl : 2 S all roll afts 71 in the ahsence
of form ng ?%11'0?12@ L?Ee ;?rirh& ﬁ*%%rg%ﬁl es&?é\{:mfﬁg ol %ﬁg}%s g}ogméjﬁdﬁ?e?qvﬁngg to
respective sthafts is & tnd platel whishnfufiétigus @dock thafotimg réllsgeteeld tsthomBeshdigvd i I st
pair of forr’rgh?ﬁg_stati ons 50, 51 in the first groups 40, 44, and Figure 5
p

shows the |as air of formng stations 52, 53 in the |ast groups 41, 45.
Figure 5 is 20 fragnmentary and shows only the formng rolls and notors 76,

Gfiand 380 Pkl it B el 1i% 3 wubH) Spposi phirs ol fuch Horming
stations. Figures 1 and 2 show all roll shafts 71 in the absence of forming rolls. The
forming rolls 67-70 and 72-75 are shown fitted to respective shafts 71 solely in Figures 4
and 5. Figure 4 shows the first pair of forming stations 50, 51 in the first groups 40, 44, and
Figure 5 shows the last pair of forming stations 52, 53 in the last groups 41, 45. Figure 5 is
20 fragmentary and shows only the forming rolls and motors 76, 77 and beli drives that drive

the rolls. Figure 4 shows corresponding drive motors 78, 79 and belt drives.

The first group of forming stations 40, 44 situated on each side function to form grooves
that extend paralle] with the edges of the sheet. This group can be used as an alternative to
25  or together with one of the units 17, 19 that form grooves which extend parallel with the
symmetry line of the sheet. The remaining groups 41-43 and 45-47 are used to form the
upstanding side edges 25, 26. Not all of the various pairs of forming stations are
completely opposite one another, but are mutually offset in a zigzag fashion, so as not to
interfere with each other when producing narrow sheet profiles. The fact that the forming
30  stations have free roll shafts, i.e. that are supported only on one side, enables the roll shafts
to be inclined. In turn, inclination of the roll shafts enables the forming rolls to have a
relatively small diameter and a simple form, therewith enabling the roll pairs to be close



The first group of form ng stations 40, 44 situated on each side function
to formgrooves that extend parallel with the edges of the sheet. This
group can be used as an alternative to 25 or together with one of Hh Y
units 17, 19 that form grooves which extend parallel with the sy tr@hlﬂm%
of the sheet. The remai ning groups 41-43 and 45-47 are used to formthe
upst andi ng si de edges 25, 26. Not all of the various pairs of foam ng
stations are conpletely opposite one another, but are mutually offset in a
zigzag fashion, so as not to interferé with each other when producing

narr ow sheet £ i al; . gt .30 stat|. have .free roll
shafts, i.e. t gltf grﬁznsau%gtgélgg&dﬂggﬂ ;t e%?%frt]@{ Qeg%f&erﬁgbxﬁ%angshqgﬁ%mrg%ﬂlﬁ i)ﬁaf ts
to be inclingtin turn, inclination of the roll shafts enables the forning
rolls to have a relatively snmall dianeter and a sinple form therewith
enabling the roll pairs to be close 2 4 MAY 2005 5 together and in a

mut ual | y of f dkaunisdon themarriexs 31 192 upsheaneoftthe frstfolthing striomn@irSecil, r pairlof be
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t he sheet pa utters my b onprised,of circular shears.
Figure 2 ;hO\I}'\Ey 3?‘2@3@%@%’%&%‘3“ g@%@%ﬁ?ﬁ%ﬁﬁvﬁfd %Past pair of forning
stationslois a pair of profile cutters 63, 64 which are nounted on the
carriers 31, ~32 sQ as follow the anguyl.ar setti.ng.an ar.al | novemnent
of the Tast’ PrrSfidE of fhe At nekel BeME o 358 et AR R B ot Darr o
form ng st awhhsresfouidt], on the aariery 35 32 doass 1 Sollohehedaile Wity Sndfualled. The
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The cutter 18 is a parallel cutter with convex cutting blades such that the blade-overlap

increases from the centre. Thus, the cutting length can be varied and there can be made in

the strip or sheeting a cut that terminates short of the edges, by appropriate adjustment to

20 the length of cutting stroke. Alternatively, the strip can be severed completely.

Figure 1 shows the forming section 30 when set for profiling metal sheet of constant
profile width. It may then be advantageous to profile continuous strips and cut the strip into
sheet form after profiling the strip. This gives greater measurement accuracy with respect

25 to the end of the sheet. In this regard, the cutter 18 is cansed to male a cut that terminates
short of the edges of the sirip, whereafter the edges are cut to a finished profile by the
profiling cutters 63, 64, as shown in Figure 6. The commencement and termination of the
cutting operations are controlled by a computer to which the length measuring sensor 16 is
connected. The edge cutters 58, 59 need not be used, when the strip 10 has the comrect

30 width and also fine edges,. However, a slightly wider stip can be used and narrow strips
cut from the edge of the strip, so as to ensure that 2 fine edge is obtained. A severed edge
65 is shown in Figure 2.



the strip or sheeting a cut that term nates short of the edges, by
appropriate adjustnent to 20 the length of cutting stroke. AIternaﬂMv%M&ﬂME
the strip can be severed conpletely. Figure 1 shows the form ng section 30
when set for profiling nmetal sheet of constant profile width. It may then
be advantageous to profile continuous strips and cut the strip into sheet
formafter profiling the strip. This gives greater neasurenent accuracy
with respect 25 to the end of the sheet. In this regard, the cutter 18 is
caused to nake a cut that termnates short of the edges of the strip,

whereafter t e utto a fi ile the ofJI|n
cutters 63, %ﬁg“"é’lg E‘P}'ﬁﬁ/\ﬁ ? gd?ﬁ“@“ aP*FHéO %@Fﬁ]’&ﬁ&(’e?@ﬁq ‘Ftrﬁ%é]%eg%n of
the cutti ng tkyreiantoln0 REvaddse ofed BEd. OTHeCfbab ¥nd@ of O Wakerst 81 vvbu e tsheng-angt h

measuring sensor 16 |s connected. The edge cutfers 58, '59 need no

used, when t FEMEeically Fop,ene Aot o BRSO \RgL e dpierisfiat Fitie* ety

However, a sligbdivi pWot@iaclihdntsdng RiRkiRe sdikS Sits dlein aighRy\sebigh.PS cut fromthe
edge of the strip, so as to ensure that a fine edge is obtained. A severed
edge 65 1s shown in Figure 2. 2 4 MAY 2005 6 Figure 7 shows the fornmng

section adaptpe- foﬁm%@%?ﬁ shéd isS@nathée@yifOMCE dltermBORE patt 38 swEhHERL S pitdiat
narrow towards one end. The rear end of the carriers 31, 32 are swung-out
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angul ar setti form ng of  a sheet is commenced with each

n

i nt er nedi at e Sp‘%ﬁs 153@‘31@%% shast 143 fighvserereddip theentiedf do dgain 3gepgrlF Sr#tdPng on
their respectyyes fhiids (il folfiRg 34Aork; as SR ﬁlfmgma Beaf gl thitfse StRl iR thew | |
be adapted to first shape the w dest end of an individual sheet. This
angul ar  set prRing sectien 30y, thesep sligsang devce b, the|cpyjiensd] el ome mevedia reialgler 18
to obtain a %%ﬂ{eékalﬁﬁq%méﬁmégmh@%e bﬁhcf, RminB bl SifhQhdhiAYE BACLIAR, as

shown in Figufe 8. the sheet 66 is fed into the formng section 30 by
the strip al |(g¢¢|5h@“’@e%q ibet thejedge gats 68 5P vl sutzvay gontippeusyinEersing epgersyinsel
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aid of ball-screws (not shown), so that the ed cuts 58, 59 wil] cut away
cont i nuous| y wheaptds stifwayeiagee gqua:pg)gectnom and Figure 0 shows the sheet 66 upon its exit

from said section. The speed at which the sheet 66 is advanced and the speed at which

paralle] movement of the carrier 32, 33 takes place must be adapted so that each forming
roll of the various forming stations will work in the correct groove on the narrowing strip.
This process is controlled by a computer connected to the sensor 16 and to sensors (not

20 shown) that detect width positions of the carriers 31, 32.

When the sensor 16 delivers a signal indicating that the strip shall be cut, the computer
stops all advancement of the strip and the strip is cut in the cutter 18. The feed and forming
of the severed sheet is then resumed until forming of the sheet has been completed,

25  whereafter the formed/shaped sheet is discharged from the forming unit 30.

When forming of a sheet that has been cut from the strip is finalised, the measurement
accuracy of the end of the sheet is worse than when a sheet is cut from a ready shaped
strip. When desiring to improve the measurement accuracy with respect to said end, a cut
30 which terminates short of the edges can be made with the cutter 18 and the strip then
advanced through a distance of, e.g., 1-2 dm, after which the strip is severed completely.
The strip is then advanced through a further 1-2 dm and a further cut that terminates short
of the edge is made. The profile cutters 63, 64 can then be used to sever the sheet



and therewith continuously reduce the width of the sheet. Figure 9 shows
the sheet 66 15 when it is mdway in the form ng section, and Fi gur Llffl)(lY
shows the sheet 66 upon its exit fromsaid section. The speed at ic t‘WQS
sheet 66 is advanced and the speed at which parallel novenent of the
carrier 32, 33 takes place nust be adapted so that each formng roll of
the various formng stations will work in the correct groove on the
narrowing strip. This process is contgol | ed by a conputer connected to the
sensor .16 and to sensors (not 20 shown) that detect w dth positions of the
carriers 31, c@@pletsifemlihdreits eiston «Ibesdid] cueeind tershigNRhprovicin@akéun@yl taé t he
strip shall be cut, the conputer.. stops all advancenent of the strip_and
the strip i s*CHUP 1P mPRECLIFEIAT With ropprst ?3@3‘ & 9 Srerfostge! aopieqerid seigw &f ed
sheet is theRrsy@ed08ehatRbetwet@tWo 80et9ind 1 # MRelsthids éﬂgﬁﬂr 1?&%1-8&&%11 25
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whereafter the fornmed/ shaped sheet is discharged from orm ng unit 30.
Wien for mi ngdug I HeRA2EsShat has been cut fromthe strip is finalised, the
measur engnt accuracy of the end of the sheet is worse than when a sheet is
cut froma ready shaped strip.. Wen desiring to inprove the measurenent
accuracy Wi t]r?qf%?ﬁ%ﬁff’d‘t“'@ shest Hhathig 2 Pepnevncedopaniand that s vayarew asensrend gt t he

edges can bemaRee n¥delshry! 10 @ieaH the Cardifls 30 hat & Shidr PadtdGRn 1R Xﬁ%@@,m‘hg{ ough a
di stance of, e.g. 1-2 dm after which the strip i's severed conpletely.

The strip i s% Hari6adl ahfosmingisiagongionzsach sideran cantzueita bevdovedfintaveds caelt ~ t hat
term nates shfLtwhedfhelsRée e ks rofi ﬁg-fg : t hen
be used to severwtehe f:sheé'_?gsgl 4 thﬁg‘g%glm@@bﬁ]ﬁﬁgﬁgﬁg%n sﬁ%’o\l}m&:}ﬁgﬁe t wo
af or esaild cufrent pamrithecamigrs Ganiqibe moeedalngerdegsthency. This results in

I nproved accuracy with respect to both ends, at the cost of a piece of
scrap of less than 0.5 netre between two sheets and also at the cost of a
slightly | owsgups ddddinsate rolfermingect: shees thnp pragredowgds anoemfle wherswith debuce
sheet that hggead Rk PGY w-h) t S 14 0¥ clRde! OWs . it
may be necessarGypto di vi@}aée;c tsﬁgp%%?%qﬁe}?téﬁg%w% zlat;{?’rogar (?éﬁ%lgfretggbﬁlt%%th t he
last two grolipsamaygest epd firgteThismapbe foadvimiggesthen ihwmsachine saplhcediod dhayanf
continugsto @%e%\éﬁgd,'di'osk QA s S FE e roof, and when roll-forming roof plates that are

several tens of metres in length and roll-forming the sheet upwardly towards the centre of

the roof, since the plate will then have the correct end upwards.

The length of the illustrated machine may be sufficiently short to enable the machine to be
20 embodied in a ﬁ'eight container of standard size, i.e. 12 m x 2.4 m, and the container lifted
together with the machine by a crane onto the roof to be covered with roof sheeting. A
diesel-driven electrical power plant may be built into the container, so that the ﬁachne
will be self-sustaining. The invention is not restricted to machines for profiling roof
sheeting with standing seams, but can also be used for other kinds of roll-forming.
25
Figures 11 and 12 illustrate a roll-forming section 90 which is' modified version of the
roll-forming section 30 of the preceding figures. The forming section 90 includes four
groups 91-94 and 95-98 respectively of forming stations on each side of the sheet section,
similar to the earlier described embodiment. In this embodiment, each group has a carrier
30 which is movable in parallel and the anguiation
of which can be adjusted individually. The carriers 100, 101 (corresponding to the carriers
31, 32 in Figures 1-2) 'in the first groups 91, 95 each carry a respective edge cutter 102,
103, in addition to carrying three forming stations 104-109. Because each group 91-98 can



ot her when the sheet has left the first two groups 40, 41, 44, 45 of
formng stations and the 10 front parts of the carriers cannot be noved
closer together. Figures 7-10 illustrate roll-form ng of sheet tha{}hw‘pqu[ﬁ
towards one end, wherewith the w dest part of the sheet is roll-shaped
first. However, it is, of course, possible to roll-shape the narrowest end
first. This may be an advantage when the nachine is placed on the roof 15
to be covered, close to the base of the roof, and when roll-formng roof
plates that are several tens of nmetres in length and roll-formng the
sheet upwar dbyadjesaliddividhadlys é it moe odf possible t6 vofl; towhrﬂsenetdi}e optaprtngwhbdis, t hen

R R Tt L A RALE AP T CN ey
cont ai ner of pevalimahedashirets withea higiPddgree Xt Beellobnin, faﬂﬁistbxh't% GORIngidosk- Hldaf t ed
t oget her W|th %gtg” t}'azlﬁé/ @ crane nto t he raoof Héo be covered with roof
sheeting. A’ VTR T oD BBW“EF Idfus gurptE Aigrres A6 gnd he
cont ai ners, smzI flhatraté hﬁnmmm@)fsme:rcﬂflmbﬁmﬁﬁﬂcﬁ?&ﬁﬂﬁi G- prdi‘xﬁed iﬁ\/tﬁﬂiéduon i s
not restrict ro ing roof sheeting with standing
seans, but cg é}gﬁ@@ EE%E?O?BIF‘{% fe @PAvss 149 lrzél“lm#’cﬁxFﬁnﬁ@afaﬁ":’i vithghees 11
and 12 il usecrgas of aid Dlketts,li QI Fot\@s 526 h M BE g%’uflﬁbllﬁ di‘%l%ﬁ atib H @0 Of
the roll -fo sect ;ggrLg?O of the grecedl ng figures. orm ng section

90 i ncl udes eg8° giigrsd 82,983 P@@pﬂ%@?i’%|ﬂ915@5mtbﬂmﬁwmr@f i ons

on each si defc@&uﬂgmatﬁhe%d SBiS tfbr@fing seftioNl dadlaldoObel &b%pl%@rdkrle&ry féeé 8&}1%
enbodi nent . hi s _enbadi nment , eachsgcr oup has a carrier

novabl e 1°n p‘é‘?‘%‘lthlnélsmﬁn’éfl{“ﬂﬁe wjodignth can be adj usted
i ndividually. The carriers 100 101 (corresponding to the carriers 31, 32

I n Figures e fir groups, 91, 95 each carry a respective edge
cutter 102, F‘Eé{?’ 13 Hpué'?:ﬂﬁ‘?st & first Batt o foming Stetions d 06040 in dhestinst govm 91,0%- 109.

Because eachTgy forpind to188a6@Beed idenbied 13 A5sans beread stish @6 7o ndindsdu@h by, 1t
IS not only possi bI e to work towards one end of tapering sheets, but also

to produce s < 5Phg hese il s Bmde to eose iNupEated, ipeed W%‘EIPH Hevgweﬁ the¢nmits,

therew tis p&@sting Isﬁﬁm’bﬁﬁ o@IthHé fo2fing stdlidn 08 iDEQHHE IR YA ind FBEEOM0 L fOr

I nst ance, draW| ﬁma l.i k
e carrier 100 which is attached to a pivot attachment 111 (Figure 14) on an

intermediate part 112. The intermediate part 112 is carried displaceably by slide bars 113,
114 on the fixed chassis (stand) 115, and can be moved by means of a motor 116 and a
ball-screw 117. The carrier 100 can be pivoted on the intermediate part 112, by means of a
20 motor 118 and a ball-screw 119. Figure 14shows two alternative angular positions of the

carrier 100 in chain lines.

Thus, the angle of the carrier 100 can be adjusted in relation to the longitudinal axis of the
forming section, and the carrier can also be moved in parallel transversely to said
25 longitudinal axis, such as to enable simultaneous movement and angular adjustment of the
forming stations carried thereby. Each group of forming stations is movable individually in
this way, meaning that it is also possible to produce sheets having curved edges and
varying radius of curvature on each individual sheet, in addition to producing sheets with
straight edges. Because each group includes more than one forming station and because
30 said stations are commonly supported by one camier, it is only possible for one of the
forming stations in each group to follow precisely the comect groove, although in the case
of reasonable curve radii the error will only be in the order of magnitude of one millimetre,

Such an error will not disturb the function. In the case of small radii of curvature, it is



roof structures that have either a constant or a varying radius of
curvature. Figures 15 and 5 16 illustrate exanples of roof sheets for
done-li ke roofs that can be produced in the roll- forming part 90.74{Th iHtof
pl ates include grooves 120, 121 which extend parallel with the edges of
said sheets, i.e. grooves nmade in the first groups 91, 95 of formng
stations in the formng section 90. The edge cutters 102, 103 al ways nove
in unison with the first pair of formng stations, and this form ng
section can also be coupled directly td a device for 10 unreeling strip,
as in the ear st
pair of fornf%g%%¥g$?§%ép@gﬂﬁggﬁghﬁg@Lﬂgﬁt?%%?méggﬁi H%%E@ﬁ%§m¥9§ﬁé3&n]ng
rol |'s have bewscticeltoradjust thel sasngs hEtvwoanmoredprniegvaiions wromepnry skevit hose used
in Figure 4, since these rolls are simlar to those illustrated in said
figure. Because of the 15 existing symretry, only the formng station 104
is described. The formng rolls 69, 70 are carried by the carrier 100,
which is attached to a pivot attachnent Il (Figure 14) on an internediate
part 112. The internediate part 112 is carried displaceably by slide bars
113, 114 on the fixed chassis (stand) 115, and can be noved by neans of a
notor 116 and a ball-screw 117. The carrier 100 can be pivoted on the
internediate part 112, by nmeans of a 20 notor 118 and a ball-screw 119.
Figure 14 shows two alternative angular positions of the carrier 100 in
chain lines. Thus, the angle of the carrier 100 can be adjusted in relation
to the longitudinal axis of the formng section, and the carrier can* al so
be noved in parallel transversely to said 25 longitudinal axis, such as to
enabl e si mul taneous novenent and angul ar adjustnent of the form ng stations
carried thereby. Each group of formng stations is novable individually in
this way, neaning that it is also possible to produce sheets having curved
edges and varying radius of curvature on each individual sheet, in
addition to producing sheets wth straight edges. Because each group

i ncl udes nore than one form ng station and because 30 said stations are
commonl y supported by one carrier, it is only possible for one of the

form ng stations in each group to follow precisely the correct groove,

al though in the case of reasonable curve radii the error will only be in
the order of magnitude of one mllinetre. Such an error will not disturb
the function. In the case of small radii of curvature, it is



2 4 MAY 2005 9 necessary for each form ng station to be adjustable

i ndividually. However, it is possible in practice to adjust the sétitMAYgH0)
of two or nore formng stations in comopn, as shown. 2 4 MAY 2005 10
CLAIMS 1. Aroll-form ng machine which includes in line a device (11) for
unwi nding netal strip (10) froma strip-carrying reel (12), a cutter (18)
for cutting the strip, and a formng 5 section (30; 90) which forns a sheet
path, characterised in that the form ng section (30; 90) includes a row of
forming stations (50, 51, 52, 53; 104-189) that have forming rolls (67-75)
on a one-sided supported shaft (71) oncgagixssi de of the sheet section,
wherein the formng stations in each row can be noved across the formng
section by notorised drive neans, and wherein an edge cutter (58, 59; 102,
103) is allocated,toeach.r ' 51 atg i ] dif Or
nmovenent toge?he%é\n&% ﬁﬁﬂlg I?%NP%% ‘thg{hghﬂgdegtxlgtgllﬁ%%.deg%gq?rg%ﬂh‘?nﬁé%c%[31; ng to
Claim 2, char ggp é10) Seth a piripreanyinguseldddea cuiter 618) foautting the gup, and @dyrmyupgi t he
first form ng_stati.gn . 2bd i r: f ] hons
are munted g GEhed Mt o) ohita R 8 sl e BB eSO L 00 T
in unison wt#0) ilGudsme rawaif femingstatiansiefdh f n2a8% ol04i169) thet leve famingopllp,
characterised, f ! | f )
ctations i ot A2 o0 4o0efled Mblisq BT e SLbPBEY. SRKFR) AT
angl e rel at i virhingtstaiodsongathurdivrad bambeedakroshthe fomingwgcismdtyiretonssd djve
adj usted and 20 whi ch .can al Ao PN r sai d
1 ongi t udi nal 151)%“ S m]s%u‘gl?? eé%%? g&ggﬁ%ﬁq‘rﬁ%‘?g?’n@h gtﬁzguagﬂo?ratto%/%gne%xh% Igﬁdd& a%%ﬂ?@r
adj ust nento of stativing afidis ndupdedsarnevemsnt tegethar wile e fisst fpwmediatign.t o Cl ai m 3,
characterised in that each row of form ng stations includes several
carriers (31, 32; 100, 101) in line, said carriers each carrying two or
more 25 fornRng A mschionsceariihgbe Chgm Rpchalbaoerised iny theithe tdee cBiter ASHd8hile

according to %36)“35@1 %13 t?r's?t%ﬁ%&& rétiaé(%d(Sb,nj lt; q@&, I%H inf e%EﬂT}OQ‘gofgfoﬁﬁlhg Qt%tij)rﬂ fé’?‘Ch

mounted on a common, movable carrier (31, 32; 100, 101) for movement in unison with

15 one another.

3. A machine according to Claim 1 or 2, characterised in that each row of forming
stations, several forming stations in the row are mounted on a carrier (32, 32; 100, 101)
whose angle relative 1o the longitudinal axis of the forming section can be adjusted and
20 which can also be moved in parallel transversely to said longitudinal axis, such as to obtain

simultaneous movement and angular adjustment of said forming stations.

4. A machine according to Claim 3, characterised in that each row of forming stations
includes several carriers (31, 32; 100, 101) in line, said carriers each carrying two or more

25 forming stations and being movable individually.

5. A machine according to Claim 3, characterised in that all forming stations in each

row are mounted on a common carrier (31, 32).

30 6. A machine according to any one of the preceding Claims, characterised in that at
least a part of the forming stations in the two rows of forming stations is placed so that the
forming rolls (67-75) on one side are offset in relation to the forming rolls on the other

side.



row are nmounted on a comon carrier (31, 32). 30 6. A machine according to
any one of the preceding Cains, characterised in that at |east azpzﬂrfz 3
the formng stations in the two rows of formng stations is placed so that
the formng rolls (67-75) on one side are offset in relation to the
formng rolls on the other side. 2 4 MAY 2005 11 7. A nmachine according
to any one of the preceding Cains, characterised in that at |east a part
of the form ng stations has formng rolls (67-75) nmounted on sl opi ng
shafts. 5 8. A nachine according to anyllone of the precedi ng d ai ns,
characterised in that the cutter (18) has cutting edges that are convex
towards the centre, and in that said cutter has a variable |ength of
stroke so thaf. i tA cschinakeockidgstoi zamy tohe opibaparcedien Clagnp chanacterisdd mkmtst ri p

R
preceding O ainms, characterised in that cutters (63, 64) which have
prof 1 e gut 10 £9aehnnes  SARSEs SRl LERMBICURE BBl LR s
char act er i sedcitter {183 hast dugting RBER ithae ate ok cotvaedd thaceatré, raad ghthatcaidtcaiteréis

a variable length of stroke so that it can make cuts in the planar centre portion of the strip

to a varying extent towards the edges of the strip and, alternatively, completely sever the

strip.

10
9. A machine according to any one of the preceding Claims, characterised in that
cutters (63, 64) which have profiled cutting edges are disposed downstream of the last

forming station.

15 10. A machine according to any one of the preceding Claims, characterised in that the

machine is embodied in a freight container.



