WO 03/ 068491 PCT/1B03/00486 1 Title: A machine for punching bl anks out of
a web of corrugated cardboard and for formng folding lines in said

bl anks. Twohnioesb1 Field 5 The present invention rel ates troTaBosmmhasine f or
punchi ng bl anks out of a web of cor- rugated cardboard and for formng
folding lines in said blanks, said machine includ- ing two cylinders
rotating towards each other and of which at | east one cylinder is provided
on the outer surface mnth a curved mooden olate creferably nade of pIy 10
wood, punchiligeit£ dngifar guacki ks 108h 10 ot cRTTgated eardboard apdde
plate by b S ed int. It n sald mooden plate In the present
application%uﬁ#gigi & 853 l)%ﬂ& |ate" is to be interpreted in very
broad terns as the plate can also be made of plastics, optionally
reinforced plastics. 15 Background Art A rotation punching nmachine is
known whi ch TreghnicaldField i nders rolling towards each other, said nachine
bei ng i ntended for punching corrugated cardboard bl anks out of 20 a web of
corrugat cardboard. On one cylinder, a wooden plate is nounted which
serves to s qﬁi&?g%s&? SRHA6A kélGtel ROh MRARRSRE uﬁ@l’fm% BeariRY BGHbNE wABES Aok ON-
However, the chine does not operate entir Iy satistactorily because it

i s not possirbgaed oardboardtand,for farmirglfalding linee inveaid diankis ataed amaghink uscltid-
centre the punching,.tool on the cylinder so as to p05|t|on t he punchlng

tool correctgtwe cylindsrs gptatipg tt%arééreaﬂgaﬂ@aae od ygHsly at leastene einde
between the ﬁ/x};a@@%ﬁﬁ% Hn%? 0 {g&’cfeewﬁ;l atﬂﬁ‘%}} bv%Bderﬁla?éol gsregag?ﬁ%g& pﬁﬁgh -

I nvention | e nen IOﬁ

a very Siqmlvﬁ)d&a}zsuﬁdw@g\@ooas @mﬂfoedmﬁqlneftoélbeequsﬁntadi ah@arWosduirplaRmient | y
t he punchi n% tool in relation to the cylinder
eing pressed into slits in said wooden plate.

In the present applicatibn, the expression “wooden plate” is to be interpreted in very

broad terms as the plate can also be made of plastics, optionally reinforced plastics.
15

Background Art

A rotation punching machine is known which has two cylinders rolling towards each
other, said machine being intended for punching corrugated cardboard blanks out of
20 a web of corrugated cardboard. On one cylinder, a wooden plate is mounted which
serves to support the punching tool necessary for the punching operation. However,
the machine does not operate entirely satisfactorily because it is not possible to cen-
tre, viz. adjust, the wooden plate and thus to centre the punching tool on the cylinder
so as to position the punching tool correctly in relation to the corrugated cardboard

25 web passing between the cylinders.

Disclosure of Invention

The object of the present invention is to provide a machine of the type mentioned
30 -above which in a very simple way allows a centering of the wooden plate and con-

sequently the punching tool in relation to the cylinder.



WD 03/ 068491 PCT/1B03/00486 2 The nmachine according to the present
invention is characterised in that the cylinders are nmade of netal,

pr ef er ablwoaBmeed491 and t hat t he wooden plate is secured toPCraBayio48d nder,
for instance by being screwed thereon, and that the wooden plate is centred
on 5 the cylinder by neans of at |east one, preferably two adjustable end
rings on the cyl- inder, each end ringzoei ng provided with an axially
directed guide projection adapted to interact with an end notch in the
wooden plate. In this way, a centering of the wooden plate is obtained in
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to the cylinder and in relfation"to the corrugated cardboard web passi’ng
t hrough t héndercfor mestaroetiyripinghscrewed thengpnp rnd duiti e wbedenguiatens péretee drs

lightly | dj | ati to th ' , | i NSt b
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wher eby a patdaptedk@irtsraciasith anénd Qbfohbh@h@@buéém?llate. of tHihwapaocanem@goe and
consequently of the position of the punching tool on the cylinder is

ensured. 20the woeden iphate i obtsinfidnip @ yershsimme ennnen as the one end ding oridhe

pl ate may be ,nount.ed in cess_kn the surface of the i nder i t he
Peoult ¢ hat O qnd: ong de Bebff Wide g BisBiad acindfs istents Speflal s 't o
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advant ageously provided with a male punching tdol in form of knives.
Accor di ng t dionHe theaodirtdeoand ttheclatidreto thycorrigated samiiboandt wele passing thronghded
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relation to the cylinder, for instance by some screws being loosened and fastened
again.

15
According to the invention, a least one of the end rings may be connected to means
for an automatic, for instance hydraulic, axial displacement or turning on the cylin-
der, whereby a particularly easy and reliable adjustment of the wooden plate and
consequently of the position of the punching tool on the cylinder is ensured.

20 .
In addition, according to the invention, the curved wooden plate may be mounted in

a recess in the surface of the cylinder with the result that an increased stabilisation of

the wooden plate in relation to the cylinder is obtained.

25 According to the invention, one cylinder is advantageously provided with a male

punching tool in form of knives.

According to the invention, the other cylindér 1s advantageously provided with a
female punching tool mounted on a curved wooden plate on said cylinder. It is fur-
30 ther advantageous when the male punching tool and the female punching tool can

interact.



30 they advant ageous when the mal e punching tool and the fenale punching
tool can interact. WO 03/068491 PCT/1B03/00486 3 Finally, according to

t he i nverwD®a/0684be ri ngs may advant ageously be forned by @ca/Bed/tegss on t he
cylinder. 5 Brief Description of the Drawi ngs The invention is explained in
detail below with reference to the drawings, in which Fig. 1is a

di agrammatic side view of an enbodi men® of the machine according to 10 the
invention, Fig. 2 is a diagranmatic front view of the sane, Fig. 3 is a

di agrammatic top view of the sane, 15 Fig. 4 is a perspective view on a

| arger scale.of. a rotation cylinder bl an upched, out .on

t he machi ne% 1¥r 869 lfl%?‘t) ﬁ}éélrnﬁf%th‘m 61?.‘3 gﬁgﬁdmaﬁﬁ\ésﬁlgageé"ﬂsg'tg ?erg‘r‘i? O of a
curved wooden PLatk cyBfabr.Modes for Carrying out the Invention The nachrne
shown in Fig. 1 1s sUited for punching bl anks of corrugated cardboard 25
out of a web of corrugated cardboard or plates thereof positioned in a
corrugat ed cardboard supply. 1l. Wile the bl anks are bei ng punched out they
are al sopeBsgly RHOROE the DRAWIIZSi ng | i nes. These |ines can for instance
be positioned as |nd|cated by the dotted lines 5in Fig. 5. 30 As shown in
Fig. 2, the machine includes two cylinders 2, 3 rotating towards each

other and ofrhehiwtiah id eatiined i detail bSowswith poferbade conthichizawinige/ insutiitiace
with a curved WO 03/068491 PCT/I1B03/00486 4 wooden plate 6, cf. Fig. 4.

The above punching tool and foldrng line tool are nmounted on said wooden

plate by beangq Pi% 1agrammgtlcS lsxI e View ofh i SMPSAYent of E aecr%agﬁine according to

10 the invention,

Fig. 2 is a diagrammatic front view of the same,
Fig. 3 is a diagrammatic top view of the same,
15
Fig. 4 is a perspective view on a larger scale of a rotation cylinder,
Fig. 5 shows a blank punched out on the machine according to the invention, and

20 Fig. 6is a front view of a curved wooden plate.

Best Modes for Carrying out the Invention

The machine shown in Fig. 1 is suited for punching blanks of corrugated cardboard
25 out of a web of corrugated cardboard or plates thereof positioned in a corrugated
cardboard supply 1. While the blanks are being punched out they are also being pro-
vided with folding lines. These lines can for instance be positioned as indicated by

the dotted lines 5 in Fig. S.

30 As shown in Fig. 2, the machine includes two cylinders 2, 3 rotating towards each

other and of which at least one 2 or 3 is provided on the outer surface with a curved



sai d wooden plate. As the punching tool and the folding |ine tool have
different ap- pearances depending on the different punching purposes, a
parti cul awowaoekaml pl ate 5 woul d have to be produced for evemyB@PHSse, said
particul ar wooden plate being provided with slits in the correct

| ocations, viz. where the punching |line nmeans and the folding |ine neans
are to be inserted, in order to producé a ready-made punching bl ank having
the correct shape and having folding lines in the correct |ocations. 10 The
cyl i nders 2w®daneplawdé, of kgt . A Ther ebeveaphinching¢0ql ant foldngmtinednobhet e 6
Is se- cured to the relevant cylinder, for instance h ei ng screwed

t hereon by rRAHReGPN S%‘ér‘ﬁﬁ)\%‘{e’l’éﬁﬁtteqﬁfe@fé?%wf]’sﬁ df]xcn?o ?ﬁ@ ‘gé 2% VBPU’%?BTH‘E? Hooden
plate 6 in regilat] t h = e ;. Qf . )

vt nder caniie oS! dalsh R tRE puberil 1doP bl B ik tob il TR ap

provi di ng atpehaasds dopendipgesnethaldiffetent purmdjings paitplosest, i particulgswédoden plate ng
an axially directed guide projection 4a, 4b which are adapted to interact
with end notehddavalo bp nraduded g ey PHResS, said partigulap wopden péate emig of

the rings 4 is. WS €, Ltudin | prection. of..the cylinder,
for inst anc@ri‘?a%%glr@ Si’?sbins%lr‘:’ e%\?/s%&z{?%%}gdensr ?ir%gg}hﬁpécgﬁ 6618? ﬂ@%&ﬂeﬁﬁ S an
connect ed t ghg'RAding fiiRe ndhne UkRBd @sdrtdd)imearder toapiiodlice & radlyas/IBRIncAMmgbot h
actions of the rings on the cylinder, for instance by neans of a hydraulic

ci rcui t havibtapkahaginigithe gopeettsbape aullaving faldingdinagin thesopeetfleeatisng. only to
be noved within relatively short distances. Optionally, the rings 4 can be
end rings, 1i.e. positioned on their respective end of the cylinder 2. 25

The woodgn AhRLS1iRALS zcgra\‘@ﬁlaae@fwaalpﬁre%mﬁ%%,i dhd@hé Wémmté BSs self face

of the cylindef 2 or 3, said recess, howevef, not belng sho The bottom
of the recessredsto tht gelegsti oydinden|fommstancbdy beiny kéravded theredrmdy mednisngf t o
t he concave surface of the, ,vvoolg_ke?n pl ate. The recess is. usually | onger than

the | ength &FrePid \GHeRephIdint s cenpigpfithe moodsn plate € dmrdaticndodhe yer-
di splaced | @icﬁlhgenﬁ%cﬁﬁr?e I\Q(Ptﬁg’/rglggﬁﬁjc}}ﬁ%énj éﬁl?’fn%géﬁesa p?oblem. However, this

problem is solved by providing at least one, preferably two, adjustable thin rings 4
15 having an axially directed guide projection 4a, 4b which are adapted to interact with
end notches 6a, 6b in the wooden plate, cf. Fig. 6. The position of the rings 4 is ad-
justable in the longitudinal direction of the cylinder, for instance by means of

SCrews.

20 The rings 4 can optionally be connected to means for an automatic turning or axial
displacement or both actions of the rings on the cylinder, for instance by means of a
hydraulic circuit having a sliding piston. However, the rings are preferably only to
be moved within relatively short distances. Optionally, the rings 4 can be end rings,
i.e. positioned on their respective end of the cylinder 2.

25
The wooden plate 6 is curved and can be embedded in a recess in the surface of the
cylinder 2 or 3, said recess, however, not being shown. The bottom of the recess is
also cylindrical as it has a cylinder surface fnating to the concave surface of the
wooden plate. The recess is usually longer than the length of the wooden plate so

30 that the latter can be axially displaced in the recess.



Optionally, both cylinders 2 and 3 can be provided with wooden pl ates 6.
This is particularly relevant when the wooden plate on the cylinder 2 is
provi ded wbtob/oes491al e tool 8 in form of knives. The woodem®CpliBe300a86 t he
cylinder 3 can be provided wth a female punching tool 9, cf. Fig. 1. 5
Figs. 1 and 3 show how the always top corrugated cardboard plate | a can be
pulled in the direction of the arrow Pinto the cl anping area of a set of
advancing rollers 12a, 12b. The advanci ng of .the corrugated cardboard

plate to theOptiratyi bethreylinders 3 gnd Saean; e pravidash Withaweodsm plates Qudhhis éedi ng
device 14 which can syck in,the,corru, 10 ted cardboar | at e. and ve it
f or war ds hprﬂ%ﬁ’?ﬁ%{?}f f/eHeWéﬁN }feﬁethgo‘?’??fbegt %lgf%_c%f? alfe Bglgrf(%r% gq't Broﬁéfggr‘gﬁﬁﬁed
the advanci Ngajeqbdles f A ofRRives AT ROYRNCHING dfht @YEndS carf BE pFRiddigat ed
cardboard plate into the opening between the cylindefrs 2 and 3, "whereafter
t he punchi ngvitloefemaaguntteng cdadOngf. Figad.t ool s of said cylinders punch out a

bl ank and_at the sane tinme provide folding |lines on said blank. The
processed5 bl ank, 15 viz. Fig. 5, and the residual nmaterial pass forward in

the directi Ciﬂﬁé?fl 1hes %&9‘%& thgfaiwa)ﬁgggp é;ég#%]@d Qhﬁ@éé}f%lﬁfél 1ae%af:n[el?eohlﬂh%

manner known per se. e I nvention SCri conn Wth

punchi ng bl dnkke ditectivh efothe wrrogaBeita teddlampihgpdred of a detibf hiwanichierlleayn can
equal ly well be carried out in _connec- 20 tion with a contjnuqus web of
corrugat ed daedbdade aduansingof theicagugated eardpeardglatg to the advancing religgaised

cardboard. neey ni ' 4. te ] Yo ! the thickness thereof
measured in :%{i?utgﬁl- B’{E%}s{ %)f;%%flguqr{ésfgé@?gﬁ%ﬁggltﬁ raﬁi'l&‘ﬁﬁé?é 5 flh TV Ed
wooden pj@t gafed chpdbbafd pRALiHd MBVE AfoP@ardad hoAgortall BN eNeeScotbigafidt card-
deviating fromthe scope of the present invention. WO 03/068491
PCT/ | B03/ 004®erd plateChasineached the advancing rollers 12a, 12b, said advancing rollers push
the corrugated cardboard plate into the opening between the cylinders 2 and 3,
whereafter the punching tools and the folding line tools of said cylinders punch out a
blank and at the same time provide folding lines on said blank. The processed blank,
15 viz. Fig. 5, and the residual material pass forward in the direction of the arrow A, cf.

Fig. 1. The blank is collected in a manner known per se.

The invention has been described in connection with punching blanks out of corru-
gated cardboard plates, but the invention can equally well be carried out in connec-
20 tion with a continuous web of corrugated cardboard, said web being pulled off of a

roll of corrugated cardboard.

Concerning the rings 4, it is noted that the thickness thereof measured in radial di-
rection is less than the thickness of the curved wooden plate 6.

25
The invention can be varied in many ways without deviating from the scope of the

present invention.



1. A machine for punching blanks (10) of corrugated cardboard out of a web
or plates of corrugated cardboard and for formng folding lines (5) in
sai d bl arwe,03®6t401 5 nachine including two cylinders (2, BCTABOXA0I$6]
towar ds each other and of which at |east one cylinder is provided on the
outer surface with a curved wooden plate (6), preferably nade of plywood,
punching tools and folding line tools GB, 9) being nounted on said wooden
plate by being pressed into slits in said woden plate (6), characterised
in that the Qgimanders (2, 3) are made of metal, preferably steel, and 10
that said wooden plate (6) is secured to the cyIinder (2, 3), for instance
by being screwed (15) thereon, and that said wooden plate is centred on

the cylinder bys Jiggiise fér gﬁﬁn(c%ﬁﬁ)laﬂl&e(lwr&fc%hﬁﬁbﬁédtdéi?db%@i&%ta@f§v€9ébn&5 (4)

on the cyllnder rin eing provided with an axially directed

gui de pr oj egilatenof darughibdd eaﬂdbtbaedl ahd fomformmgaﬁﬂdmgtlimeam)emdsard)blahk{,f‘sal,d 6b)

in the vvoodencgl ate. 15 2. A namc F gcordln to claiml, characterised in
that at |adtachine ipeluding Mo gelin aS) 2, 9) celaHRE tayards cagihAther grd gk WAuehbakt i ¢

turning or aggs%ngc@l?ﬂgf’e??ﬁ%w&’%%’tﬁé @lﬁer UrffdE With tag; 4t tévBS' érét . for

i nstance by W A nac I 'ne accor

characteri seyﬂefefabmaﬁad&:h@f 6 , poRcidap tpbtand( &lding Hmdinéele (BN IR Heﬂfgess
in the surface of the cylinder (6) 4. A machjne according to one or nore

of the cl ai rmomdoom saidrspedencplatedyy baing pessed mgo shiisda saisl woedqneplaiss (6c)ne
cyl i nder (2) rovi ded, wi t hi n ol
o ves. 5. knpadiPed B s B BRT OO P dnb R os ¥l ot bty iRt na
charact ero S%tlsfal& Rdbdert Iiwat@f(dsoefs sethiedderthé DylihgerP208) deet inbthiceaby e
punching tool (9) nmounted on a curved wooden plate on said cylinder (3).
30 screwed (15) thereon, and that said wooden plate is centred on the cylinder by
means of at least one, preferably two adjustable rings (4) on the cylinder, each ring
(4) being provided with an axially directed guide projection (4a, 4b) adapted to in-
teract with an end notch (6a, 6b) in the wooden plate.
15
2. A machine according to claim 1, characterised in that at least one of the rings

(4) is connected to means for an automatic turning or axial displacement or both ac-

tions on the cylinder (2, 3), for instance by way of hydraulics.

20 3. A machine according to claims 1 or 2, characterised in that the curved

wooden plate (6) is mounted in a recess in the surface of the cylinder (6).

4. A machine according to one or more of the claims 1 to 3, characterised in that
the wooden plate (6) of one cylinder (2) is provided with a male punching tool (8) in
25 form of knives.

5. A machine according to one or more of the claims 1 to 4, characterised in that
the other cylinder (3) is provided with a female punching tool (9) mounted on a
curved wooden plate on said cylinder (3).

30



