; ghe3e[ XL. z\ 6T9@6 WO 02/ 43886 A ROLL FORM NG MACHI NE 5 10 15 20 25 FIELD 0@
I NVENTI ON PCT/ SE01/ 02601 The present invention relates to a nachi ne which
conpri se¥O o¥48%g/ shapi ng rolls and which includes in a | PAESERHREOY or
unreeling sheet-netal strip froma reel of strip, strip cutters, and a

rol | -equi pped sheet-form ng section. SCRI PTI ON OF THE BACKGROUND ART One
nmet hod of covering roofs with thin netal roofing sheet includes the use of

standi ng seans, i.e. seans thQiRELE FORMING WWACHINE as to al ways extend
above any water that may be present on the roof. Seans are known which are

snapped together w thout being squeezed, for instance the seans according
to U S. 5, 7 , 535, 567 wherein after having been pl aced

-t oget her, ?ﬁ@@wﬁerl ocked either with or without a sealing strip
in respective seans, as illustrated in U S. 6,115,899, for instance. The

sheets are fastened to the roof in said seans, therew th avoiding

* t hr ough- peHast peeisenigintention wstatescioeqamackinswhiehctommsises dprmipg/shapingiolly ene
seam f or m ng. edges ;can nor | | e e o) eet | i form
width. Tral rlgglugeésa%a §Pg%{lje Seg‘?fr%%?%ﬁ‘%as#%&"%‘g@gstg%’s@?‘ﬁ'raﬁ‘% %%rs g{ ﬂggﬁ ong
sheets in &liicss, Wad a rdlDBGuipI shog-fohBRgSedion. somet i mes produced with a

machine that is lifted onto the roof. This enables dir i on of
roofing sheets that are able to cover a very w de rOOfIEmBHWWI ﬁmﬁ,ms bei ng
taken fro Wah i r Eﬁﬁﬁﬁ duction i t on the
roof, it @ﬁémlﬁWhmgggggﬁs aﬁg?e several tend$s8f* netres in

| engthy JP 90S 21 25 illustrates a machine that can roll-shape the edges of
sheets that taper towards one end thereof. Such sheets, are used, for

i nstance, 9©Be awiad eheoverag soofs vaily tin metab gpoimnehcet Inglndee the ysg of standinge

Ui prrent  eatsg s WaBe 5P ARk ER: Ah N RAWRGERUPH RS AR s s hilf e

ol Tt orni Eng el r oL ahap g of (| ong ohet e L hat. needl nal recesear, |
Lgve a con¥f gﬁﬁtaﬂﬁﬁ ther Wsoetcﬁgrd”ﬁ?gdfor éjcgl gﬁi Qrg?é r?é‘é?@sagee?ﬁa{&f Wé‘ﬁ{efrh@%er d
21 or 635 o TV pefplaboll fopBhef he shedh e HBAAMA TR BE vllhohl G sepling
stations téiep ihnespedtivé seams) gisrithéteatesiuppbiS.e6l1 b5789% i fde dndtgncs hdhe shegts are

5 Dach 1 oWeIBRed oo dpel RoRel samevBeRon Aouiia ooy i Jlst shigs! °°
form ng segh)@R miMhHe8 ot PolRFbRAGE tHeUdehRl fothird e el nbAndily oBRCIhapOWhe

form ng stations and connected to the first formng station such as to be
novabl e t ogfgehen shieting oéindifemawidth. Trahsverss\seams are undesirable; eud itris ppssible to

accorpg nyi gl%d%eaiorﬂsg' sh%e sEilr:1 SS%I&IY.P Ionog\I r(%:ﬁnEHE‘lCQBSAXyCI\L%CﬁmGS 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.
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15 Figure 1 is a top view of one exanple of a roll-equipped sheet form ng
machi ne according to the invention. Figure 2 is a side view of the sane
machi ne. W08 3 il | ustrates an exanple of a sheet prof PEESEHA26Han be
obtained with the machine shown in Figures 1 and 2. 20 Figures 4, 5 and 6
are respectively fragnented sectional yiews of parts of the nmachine show in
Figures | and 2, said views being taken respectively on lines 4-4, 5-5 and
6-6 in Fi gOBIECT OFUPHE EINVENTION a sectional view taken on the line 5-5 in
Figure 11. Figure 7 corresponds to part of the Figure 1 illustration,

al t hough sone features are shown in different positions. 25 Figures 8-10

correspond,to.Fi gure 7 il I f [ eetii L
«form ng op%*:l é:‘tb egg .Of%ﬁ Blﬁerggeilt ﬂ%it‘l’?}%{éq% gop%olvgc\fver %?ﬁ 2 rglstﬁaf‘g{rhma}%ﬁs@lt fog}rllﬁl%%at
i s, accor difigorirellisheping € tinigtheets thad héed matnevsdrily hivee 4 obtstdnd inifogn s@dihj on
shown in Figures 1 and 2. Fiqure 12 is a side view of the roll-faorm

s ge, . 1. Ng
secti oh shdivastlynthe shagts ase oyp Trom dhe strips Inpripciple,sthiss gbierhWapchisveth YWikeh on

the line 13- ' ' . R : 6 ect] | M 3

[ me. 14 12 B et ind i it o8- B shARR ot 4 BAEDE Rl
16 il 1 ust rsateorsxhatiheadoformigs folly sepyeted tonatsided roytshafts ol vespebtivetsidea oftlehi ne
that includes the roll-formng section shown.in Figuresg. 11-14. CRI PTl ON
OF TVO | LS EB g R BVReS TAPS 1 S oo g RIOtorrigen Tor |
a roll-forg GRirdGersdI R tto RE FotdRRg Sedion! MBerbivifhOdn BABY BitteRds BlibédRed &)
froma rret%w%{lérﬁ?p ree?r lg,osg]&g s'EIr‘cf,p bel hg (e:omzl)ri sed, for ei nst ance, of

st eel 10 copgaeh,roni of fanming trtionsiand\ conndotee] todthet fisst dorsting stasion gich gsdievbe e
14, which al sq functions_ to, advancg the stri.p, sensor or detector .16 that
moasures tHEVARRiRBRST Wilhsaidision. Lhe pvpion e Qghip haaccompamipg Clamss 17,
18 and a cutter 19. The roll-form ng sections 17 and 19 function to nake
two parallel grooves 21 and 22, 23 respectively in the sheet 10, as shown

i n Fi gur e BRIEFIDESCRIBRTION OB(IHE FRAWINGS®cti ons 17, 18 can be nade

i noperative, by nutually separating rolls in said sections. Figure 3 shows
the finished sheet profile, which includes upstanding side-edges 25, 26
whichjare §emghnatees WP wBW ofCohe dkahple WTea b Rqdipp&t sheet 6@ Fing imackine
said structures being dinmensioned so that the smal'l er structure wll fit
into the | ar gecordingiotheioverfion. smal | er of these dome-like structures, i.e.

t he structur%_28, has %eseal - corrrmdati'n.g1 groove 29 and the structures are
seal i ngly ?ntdfy62Rea sifeciew AbthySamemagid&a ni ng machi ne, subsequent to
covering a,r o AafpREGtY ofilREhA0ah B dbihifdEWRE thRkrexd end
up into the ﬁ%ﬁggggéﬁ%a}w&?ﬁmﬁt erﬁggﬁgg. These clanps are 20 screwed to
t he roof, neahowq ih RaurdsHearsltieet s are conpl etely devoid of screw holes. The

forward end of a form ng section 30 for form ng.the side edges.25, 26.of
the shtet ®nd lgﬁﬁﬁ)f‘nﬁa%‘gp@“d{ﬁsr@qt‘i"ﬁl@ Emfefq?rsggu%fﬁ’gwsffipﬂg? Hﬁéﬁ’ﬁ?‘gme
connection wighByiRGisikd $hnd 8; saldFiews 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 e Figures 8-10 correspond 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.
o Figure 12 is a side view of the roll-forming section shown in Figure 8.
30 e TFigure 13 is a cross-sectional view taken on the line 13-13 in Figure 11.

o Figure 14 is a sectional view taken on the line 14-14 in Figure 13.



section 30 includes two longitudinally extending formng-station carriers
31, 32 such as to 25 forma sheet section between the carrier-supported
form ng WQOYA%. The carrier 32 is shown in Figure 2. |tPGISEIYR6Yeen t hat
the carrier 32 is supported on four transverse gui des 33a-d on an

internedi ate part 34, such as to enableg the carrier to be displaced at
right angles to its longitudinal axis and also to the |ongitudinal axis of

the int er rediRg@epastand 16 ﬁlwsﬂatetéx@nﬂssecsfr@@ﬁﬁg Shestthat3¢hn Be prodatéd With a
nmounted to the fixed chassis 3 5 pi vot 30 attachment 36 and rests on

three slide @@qhy@théﬁan@lmqsﬁbembmw‘éorpﬁwmme& hkléarrier 32 can

t hus be swung as a unit about the pivot attachnment 36, and the carrier 32
-can be noved on the internmediate part 34 at right angles to its

| ongi t udi NPESORIPTION OF TWO TENUSERATED ANDEPREFERRED EMBOHIVMENTS and
are controlled by a conputer. In order not to WO 02/ -388G 4

" PCT/ SEP1/ 02Q01 conplicate matters, the strip 10 is not shown in the formng
section 30 is I g t )
tation cashyl i fiutes B AP b ol TomtaBiioidhif S Ruduade € ASACE TP g

carrier 5 @Rvinding stiip lplﬁmn aahétalchﬂﬁﬂéelaa, badd Isﬁijj bﬁﬁ@dompnﬁdgﬂfreimitandéaﬁfl of
theforn‘in% sltation Qarrie :r}\&car eéfour groups 40-43 and_44-47
respect i vet§h G\?RH‘?I"t%P‘"eQTﬁ 1§“‘8¥ tl%lﬁlsgﬂéa]é@ﬁ%’ Havirs 44+ whighmiso

roll's on fgeeisiabhay ce; e&flpszbﬁéér SHUHRRRI: 94 tﬂﬁnﬁ’é}&n‘éaﬂféle:%ﬁ%f%% %d1as
a notor for driving a reeeformng t o stations 1nt rive
is corl()entstupailwcasimm mll’eﬂ)mlm’gqxaﬂs A l&hnm/\mcuffdnd% ﬂ“gelrcébfcﬁhmwg SﬂctlonS)” and
shafts 71 absence of formng roll t iS.S espective
Por1 snai t I AtaR 4R OB pare) Hoties ) 22 123 ckeheR v g iRy shes r|1§
securel y tgdiGhFig@PS HilhéLodd)dt B§th éﬁsafd UGS 17, q@%&b@&&d& Eﬁgﬁm

views of mutually opposing pairs of such formng 3Stations. ures and 2

show al | rmhfualijsépasatitig iofls imeaid isswione Kigurkdr shomy thofihishedr Sieetf pmoﬁier; gvlndi S

67-70 and 72: 75 f { hatits 71 solel y
4 and 5 Fingliies SpSRlEE Treeneds D PRBE srolimged Rt SrEss dhrme e

first 19r ougfuctftes 9%, 2@%&&@1&@%%&%1@%&&&0&@% A3 the Qallef E@rﬁlﬁuﬁt\ﬁﬂl ahs
52, 53 in the last groups 41, 45. Figure 5 is 20 fragnentary and shows only

the form nigit %Il@gm@r&emaﬂwo lihdsebiﬂme hk& stasturemi.edihp gleucthes 28 ha$

Figure 4 sho correspandi n oL S rst
o oup of {BIRGATREPRANE &fgo™ s Bnd Rierihofes e Plial eriiekef o e
grooves t htt a exdnging nkashalel e&bswqadm theordies RboftTie sfestare Tiused it roan be
used as an alternative to 25 or together with one of the units 17, 18 that

f or m gr oovwihglamaps thet enieng apanioethe,seams apd theravith igterlpekedo Theseeclampeare The
remai gj ng si de edges
25, 200 TS fFigrhe hbeORthnbt it B Sndthiite LOpidl LRI BRI el
opposite one another, but are nmutually offset in a zi gzag fashion, so as

not tointerfere wth ea ot her ducln row sheet rof| es. The
fact that %Fomaﬁwg of aafgr@tngtsrsfeﬁfgl 1019 Tormuing ther slecqdlges 25 the pheet apds
support ed 'doc;b% I

turn, incl él?%ig%fﬁggﬁl 0 lelgérasotrlféﬁﬁﬁaﬁ '529 Egﬁ% lﬁ{ré ﬁg@@%}eﬁnﬁ%{é@ﬂa{ﬂﬁi&{}%@%gv@wa
rel ativel ysestioh BO diachudsts éwo dongitadmialip legtehding)fontieg-stativh camizid 3 h §2tsueh apid

airs to bg clos . . . . . .
P 25 g)rm a sﬁeet 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 carrier 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 three 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



WO 112/ 388G 5 PCT/ SE01/ 02601 together and in a nmutually offset pattern, so
that the entire roll formng section will be short. Muwunted on the carriers
31, 32, WR6¥E8# of the first forming station pair 50, 51PCTSE&/EPY of 5
edge cutters 58, 59 which acconpany novenent of the first pair of formng
stations 50, 51 both with respect to apgular settings and also with respect
to parallel novenent towards and away from each other, i.e. parallel
novenent t eyaplitttcfthtenathd keI 1 06s Gebishéwh iinetheffotmingf sctibm @0s BC Figure dnd
therewith also the centre line of the sheet path. The edge cutters may be
conpri sed dthoyehdtis showmbrrigured.gure 2 shows a severed edge 65. 10
Downstream of the |ast pair of formng stations 61, 62 is a pair of profile
‘cutters 63, 64 which are nounted on the carriers 31, 32 so as to follow the
angul ar seThé fgmingstaasmtareier 3D vesupportaf int the shias twayadsrthe forhingrstagos catieons,
so as to acconpany.the first pair, of formng stations 50, 51, in a way
‘simlaf to3%=ﬁ'§déf(§@é"0(§ﬂft§wnsg§ l%lgdlcqtﬁgnh]é’@%‘%?nhi ng side edges 25, 15 26 of
a finished profile can be cut in the profile cutters 63, 64, as shown in
Figure 6. The cutter 18 is a parallel cutter with convex cutting bl ades
such that E&dh lbif atthe- formihg ptationr easies Bi,0312t bariee fowe . grdimss 40443 e andit44-417

| ength can be varied. and there n be nmade in e strip .or eeti.n cut
that  ter m TERELVEN o Bapree s of Sumitg TaSweh BrutapRuphails o S50 shats
length of gatdy ﬁﬁﬁ§%ﬁ]5ﬁﬁ?ted%lnt(ﬁ{er§dé. YRbY grouphasd blthétof &t d}ﬁli%éﬂ?"tlﬁge forming

conpletely. Figure 1°shows the formng section 30 when set Tor profiling
met al 18 heestatadnsciortbe groupprlbis drvenisdronventionalagnd iscthetséora ot shawyeolies figures

profile conti nuou tr) and cut the.strip into eet formafter profiling
Phe stri p. ey aff g5, S5 dfe flieote St ik iols o) HRF b ohPed L iShactig rolh
end of theg3Reed an by plteSwhiRH Ffbtioh§1€d ek HRY fokBirgSrofis WeRilely %o MRiErespcetive
that term nates short of the edges of the strip, whereafter the edges are
cut to a fshaftshed profile by the profiling cutters 63, 64, as shown in
Figure 6. The comrencenent and term nation of the cutting operations are
controlled by a conputer to which the I ength neasuring sensor 16 is

conneqgted. Figi®e£d08nd |8 bR frafBentad Uieed dOmubRilyseshosigepaitshef sudh Porkfingas
the correct 30 width and also fine e wever, a slightly wider strip

d ,. Ho
can be usctalens. figiesylsand et alt relnshafis &Hde the abseace of ferhisg 1ils he

ensure tha fi ] i.ned. V. 1.571S /e Flogur e
> " Vo oosBing R BIRAR, E305 el o SRFLTEHRAR Buel 7 MO i B
adapt ed t carsh®i[Rigiirbd shows dhd ot painoffelmilgseitions 5@, 51sinekbd first pratpn 40,r4hvand
towards one end. The rear end of the carriers_31, 3% are s ng-i%t )
symet ri caligyre 3 shaveribe Jash paie o fasmingssiatinns oduny 1t the ?%ﬁﬁ@uﬂ\é\gia‘% BHe 9 184
In theyr rﬁ'ﬁﬁﬂﬁ@ﬁth&g@rﬁ' sh8tvs BnlyHB TEMifg 11 dndGHbtdes 762176 dh@beft drived Bk Brive
angul ar settT ngs.

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 parallel with the edges of the sheet. This group can be used as an alternative to
25 or together with one of the units 17, 18 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



Rol |l -form ng of a sheet is comenced with each internediate part 34 swung
inits pivot attachnents 36, 38 and sliding on their respective slide
strips 3WP¢2438%ch that the fornming stations will be adapPEBHSENE2¢Ist shape
the wi dest end of an individual sheet. This angular setting is |ocked. The
sheet 10 is fully severed in the cutter 18 to obtain a separate sheet 66 1
othat is fed into the formng section; as shown in Figure 8 As the sheet
66 is fed foBée! B5d i@&%ﬂﬁaﬁf%ffsmra%@n%ottha fhkrdnBir}d10 Ririfing!SckioR whilh bd he
carriers 31, are noved 1 n parallel symetrically in towards the centre

| i ne of thshoftorm ng section, with the aid of ball-screws (not shown), so
that the edge cuts 58, 59 will cut away continuously increasing edge strips
-and therewith continuously reduce the width of the sheet. Figure 9 shows
the sheet fHfuledWA8Re bdrribs I INAsiréhnt BEthE Frbl fBEHE GiakiBA paBd, §1,44/4 Baid Bf
shows the sheet 66 upon its exit fromsaid section. The Speed at which the
“sheet 66 i sdgrduttensd, 4% avhidheacspmpanyamovgmentt of reafiisepairof/ foming stdtions §0, 51

carrier 32 3. .t.akes pl.ace st .be adapted so that gach rmng roll of the
Vart ous 1 oPaRagHEiSPrd 8 el hephes HAHE pif LURb L RORH R SR R R et g
strip. Thigndd Smieacle 6thief, @] fallyl nibveRiRRtfodardsQind eeag drdnd tHeenge lige of 16
and to sensors (not 20 shown) that detect wdth positions of the carriers

31, 32. \Whithg forming saetinn awl terawitty afse the eentie ling pf dhe slirgt rat The edes pyters
hal | b - | b t i d the stri
o "2 b o DS AP Pl AR AURRIR Lo Bl e 851 P 2nd the St p

resumggl until form ng of the sheet has been conpleted, 25 whereafter the

f ormed/ shaped sheet i s discharged fromthe form ng unit 30. en form ng of
a sheet t hRPWRHECaHbeh the last paynok g stations é)]i::g&lﬁ@eﬁﬁlri’ Br %lm%éﬂﬁg

accuracy of; cﬁearg%gu%edt&ﬁh%%ﬁ%erg §193 §& ab t@@?ﬂthe B Settifio GHE gtafa‘?l'é] a

ready shaped stri en desiring to I nprove e neasurenent accuracy wth
respect tomsa¢rdergrod thealastupaiSal fohrnnlg staions,ratasgo abamnipaof théfrsepaje sf familpe

d ith th { 18 d th tri h d th .a dist f,
g, 105 HRonS e L oY RGP (P eSSV Y Sl ERORIAS pES s.
then qsivan%@Gf %ﬁﬁﬁ l%fiGéJEilt_lnﬁrcu@inzﬂlQ BHE caudrd b R aEsHoviiatFikfreg. Nat es

short of the edge is e profile cutters 63, 64 can then be used to
sever the sheet WD 02/-4388C 7 PCT/ SEI'l 1/112G111 conpletely in line with

the t f i d 1 th i.th i . .. JJhi |-t i
| or oved bk Pty 1 e pReflel et il sriRctfine aBSCukt W e bhgkrgpss "
scrap of |gsgaldiaford tie E&iiceTRES ‘ﬂﬁ*%htﬁlg)leﬁﬁﬂi%aﬁ tRNGried 88d Merd bsh BO/RION @

slightly lower production rate due to oppages. 5 In order to produce
sheet t hat theastrimopsheating syt thap terminatestshart af sheyedgesnbir apwoptiate adivstment fq

R T

continue to be noved in towards each other when the sheet has left the
first two g_roups 40, 42, 44, 45 of form ng Stgtfoi ons_ and th? o front %rts
of the carFigeres!shawsithe dormpingseetiansep Wagesdider peofingemetal shegt| of cqnsiant

roll-form glﬁefe \g@ﬂlf.q{ m Pﬁl&egﬁ%&?&ﬁ??%& ﬂf_gl%ﬁ?e &Jﬁﬁnumes‘iﬁ%% dnld cul¥he WrfiPiRko

part of th STo wever, 1t IS, course, possible
to roll - shsieet fomd after poofElhig tvdtrip. (Ris gives greaky nivasremenivarntiagy witheespeoe

machine i s pl aced the roof .15 to he covered, close tqQ the base of, the
roof , 2&nd tHBA eF%P?HFoihﬁPtng“ngﬂdaf scuftﬁ%l[fégr‘@u?éi'@r“é ¢ g t@‘?t TEREPRIES | 1y
| ength andgyol be {h%refﬂgt@.ﬁ g%hﬁeaﬁﬁﬁehh%‘éﬁ&di& efd%lé@ﬁﬁi:smﬁ hE LAMR ﬁg)ﬁlehﬁ Rof

since the plate wl ve the correct end upwards. The length of the
i | | ust r at eprofitinpicntters®y, 64, mushbivaiie Figure $hdhe commenedmant ahé tarmitdtion afdhde

20 enbodied i.n a freight contajner of standard.size, i..e. 12 mx 2. 4.m. and
.the cont aj fi¥ng PIP‘TY%O‘%&'@%FWQF‘DW% at‘??énﬂ?g?fﬁ?ﬁ” I%S/és leneln megiiy o e SRy 3%}3 to
be cover ededinkbted OPhe SHRLEHRSs 56 §D as@l nél be/ asede heeh Ithe alrippt0Maas fHeadtrrazRy
be built into the contarner, so that the machine will be self sustaining.

- The i A0ent wiskh iand abso finesedgest Bawevernashehibs widsr spitosan baased sof naFeet $tHgS
Wi th stand, g 38 WPedgd Br i80) S0aP® ARG hilfa AASEle S Bk, AVelerk@lEO-

65 is shown in Figure 2.




25 Figures 11 and 12 illustrate a roll-fornung section 90 which is nodified
version of the roll-fornung section 30 of the preceding figures. The
form ng ¥@oYHBASOO i ncl udes four groups 91-94 and 95- 98 r BEHSELI/RENy of
formng stations on each side of the sheet section, simlar to the earlier
descri bed enbodi ment. In this enbodi nept, each group has a carrier 30 which
is novable in parallel and the angul atfon of which can be adjusted

i ndi vi dual FI¥U5€ b%h&@%fﬂe%ﬁmhggect&)gjadggt@& E@ﬁﬁg@@lef& -dofled BEni6Ahe&! . §Heets?'2

in Figures e first groups , 95 each carry a respective edge
cutt er 102thatl GBrroimn tawklids | ane Bmtl c&he yieary enthrdetlfeolcanmgs St at32onre $GUNE-O9L
Because each group.91-98 can 82/ t 3886 8 PCT/ SEO1 /0%601rtbe3 gﬁted
i ndi vi dual TXRetficplly’ Tigm' ghe, angther; BY having, Syyng Late, PRrty 34 Ht Hhg

sheets, bufesgdcsige vaopﬁt@&ﬁﬁﬂn@mﬁeq&khggaémd I_l%ﬁsuﬁ% Iak yanﬁ%y ve s hapes
I n

within given |Iim therewi th provi architects with a high degree
of freedomin, for instance, draw ng dorre Ilke roof structures that have

either a c t.ant. or a radi u ure r S 15 and.5

i |lustrat eﬁgﬁ go&a %8'%/ g'é?eélc?%Pm ??é‘ lf%ﬁgnedd%? h%t ¢ ﬁeltsppw uced
in the rol Jlttafcﬁmeh@%pas tan@Ghdﬁ{@@nrtmf reRp&itivs shde:btﬁg@m-@omn tHaQhe fodthinghi ch
extend parallel with the edges of said sheets, i. n%rooves made in the

first grougsti@s, w@lsbmdafp@dnﬁodystswpe &pﬁswmsw@ ‘Pﬁﬁlhi iyiduad shestt Blus amplaedge
tt 102,..10 t.
g?at Ie{)fls %eﬁtan %1 cl*"é@?’ﬁlll ngv ec(flslfml Q&e d ﬁt]%é]&ltfek ri? 'afn a {qp%&%ﬂﬁégt
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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
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10 CLAI M5 PCT/ SE01/ 02601 1 A roll-form ng machi ne which includes in line a
device ( 11 ) for unwinding netal strip ( 10) froma strip-carrying reel (
12), a cutter ( 18 ) for cutting the strip, and a formng 5 section (30;
90) whi ch ¢omipletely Bhaet whhtihe tvedafobsshiel duss dnd Nhdrewith ihproverei ngewaey. i This
{30; 90) includes a row of form.ng stations (50, 51, 52, 53; .104-109) that
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edge cutt eratd &R, toS@ppdgkd, 103) is allocated to each row of formng 1 o
stations and is coupled for novenent together with the first formng
-statioh. 2. A machine according to Caim2, characterised in that the edge

cutter (58, (ggérf té%odn%%hea%t thea @w@hnéeartﬂwgma 134 §OPer(; 28rrowlat 0h4nd, 507)

in each row stations are nounted on a common, "~ novabl e carrier
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section can be adjusted and 20 which can al so be noved in parallel

t r ansver sefirgnttparts af thelcarrigirs cabinntibe mpeived cleser bogether.o obt ai n si nul t aneous
novenent and angul ar adjustnent of said formng stations. 4. A machine
according to Caim3, characterised in that each row of form ng stations

i ncl udes sgiggfes!7- bR ilus@bte foblformiig dOsheel fhh) tdpers foRRrdsS@iederB WEEWitE A
carrying two or nore 25 form ng stations and bei ng novabl e individually. 5.
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pl aced so that the formng rolls {67-75) on one side are offset in relation

to the forsavexgl tess of msitres fe leggthegndsiolidforminggthe sheet npwardhy toardsghg centyq o5y 1

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 freight 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 machine
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 catrier
30 which is movable in parallel and the angulation
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



7. A machine according to any one of the preceding Cains, characterised in
that at |east a part of the formng stations has formng rolls (67-75)
mount ed WO 81/88¢g shafts. 5 8. A nmachi ne accordi ng to anJCHHEILI268he
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carried by the 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 4 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
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 carrier, it is only possible for one of the
forming stations in each group to follow precisely the correct 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
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2. A machine according to Claim 2, characterised in that the edge cutter (58, 58; 102,
103) and the first forming station (50, 51; 104, 107) in each row of forming stations are
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 to 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.
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15 10. A machine according to any one of the preceding Claims, characterised in that the

machine is embodied in a freight container.



