18 JULY 2006 1 Title: A machine for punching blanks out of a web of
corrugated cardboard and for formng folding lines in said blanks.
Technical Field 5 The present invention relates to a machine for punching
‘bl anks out of a web of corru- gated cardboard:and for formng folding Iines
in said blanks, said machine including two cylinders rotatrna t owar ds each
ot her and of which at |east one cylinder is provided on tHeJBLY 2008y r f ace
with a curved wooden pl ate, preferably de of plywood, punch 10 ing tools
and folding line tools being nounted on sard mooden plate by bei ng pressed
into slits i n Tith: oA ymeshian fon punchingpblan O 6 oateg pardbagd fio
"wooden plate n very broad terns as the plate can
al so be nmade Rufielifksh RAT, Erel nforced plastics. 15 Background Art
US-A-S 641 551 and US-A-6 162 155 disclose a rotation punchi ng machine is
known which t, c inders rolling towards each other, said nmachi ne
bei ng i nt endec2FgHe nchi ng corrugated cardboard blanks out of a web of
corrugat ed gardboard. On one cylinder, a wooden plate is nounted by means

of screws which serve to support the punching tool necessary for the
punchi ng oper dtE Preseridnesndpn relptes tone Mapkine fu pupting blpekSané of it Wetepfcorru-

satisfactori| éﬁtgﬁ%ﬁfﬁg%htanh% P%W%{ljcﬁ%ﬁhﬁ@s esQ rl‘fla | Gaid mg’ m&lﬁcﬁng ‘o

wooden pl ate centr e I'ng he cy
posi tion the 28o pvnekisngtatioplovaodsreach biher androf Mmthm lﬁaet Qdee:yﬁnderu;g]anneﬂed

cardboard web si bet we t he yI| der Th dac a o
sl ooe use O TP SHERFE Pt acafvenastr b, PRETRMR S Subrvdld. pisBii s
di scl oses mar ﬁngwbmdnﬁ fblhmgflﬁﬁtttjdﬂe beingimauneedt daifi@boden piatedly-belirigCpresed

Di scl osure of I nventi
into sl?ts tin said wooden plate.

In the present application, 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 |
Backeround Art

US-A-5 641 551 and US-A-6 162 155 disclose a rotation punr:hing machine is known
which has two cylinders rolling towards each other, said machine being intended for
20 punching corrugated cardboard blanks out of a web of corrugated cardhoard. On one
cylinder, a wooden plate is mounted by means of screws which serve to support the
punching tool necessary for the punching operation. However, the machine does not
operate entirely satisfactorily because it is not possible to centre, viz. adjust, the
wooden plate and thus to centre the punching ool on the cylinder so as to position the
25 punching tool correctly in relation to the corrugated cardboard web passing between
the cylinders. These documents fail to disclose use of adjustment rings on one of the
cylinders. US-A-6 162 155 discloses particularly the feature that one cylinder is metal-

lic.

30 Disclosure of Invention




18 JULY 2006 2 The object of the present invention is to provide a nmachine
of the type nentioned above which in a very sinple way allows a centering
of the wooden plate and conse- quently the punching tool in relation to the
cylinder, 5 The nmachi ne according to the present invention is characterised
in that the cylinders are made of netal, preferably steel, and that the
wooden plate is secured to the cylin- der, for-instance byl18eitlg’ 380@\ed

t her eon, and that the wooden plate is cqptred on the cylinder by neans of
t wo adjustable s é&&} Ilnder whereby at | east one ring is
automatically F 8% B {nyeficnh 15a0eRIBYEe acmashing Af ﬂl!ﬁat)ﬂ?g rpr:xnmnctéd

with an axi 10&%&)&1}%]1&@%"\%#9#1‘1‘1&@% ]ﬁ%'a%néﬂ@%h?ﬁtet@od%h‘ﬁ]ﬁg anw(ﬁsrpse

end notch in the wooden In this way, ter

plate is obt ai queatly wﬁwuv@mygtﬂohtﬂrélaﬁanmme cylindehe rings are slightly
rotated or axially displaced a short distance so that the punch- ing tool
of the wooden plate is pushed exactly to the desired position in relation

to the cyl BndEe madﬁﬁmadnetcﬁ:tg' fanthepredeat GEehiat @Bare@EdRaAdnthYeRe F?.?gl?d'eeﬁgs

t hrough the machin ?, ggll‘l Ef%%)he centring E}r ocedur e the wooden

slightly | oosef&dadh of Bietali RIRCrably pieel, and fhatithe waogen Phﬁﬁﬁé@l‘wt@ﬁmﬁm ews
bei ng | oosenedieandr fndgh&N8aL LdRewdF GRS t n ast, one
of the rings ncgﬁ/ bre connect eﬁﬂ‘?o ?r‘gans éahn&d tﬂ%tlgﬁ%“,bwe%%étgls C&tdteg%zh
hydraul i c, axi m@ﬁ‘é’ﬁl%@éﬁr@ﬁtw@ﬁdjtlﬁtﬁblﬁﬁglgenntthvecyfblyﬂerrwlmmbﬁﬂ leﬁbyingls

parti cul arI y en p at ng, con

quent |y of th:ﬁg%gﬁag n %ﬁ?hgr%giﬁgﬁ dq%?% %qle, gwgrﬁﬁ‘éw Wétﬁs"lﬁlraé‘éf I'n
addi tion, &@cailfi digpoted guike projeetion caﬂaptbdlteo ammadwquamdpzluﬁtﬂe iale RBoden
nmount ed in a let%‘:lS% in the s rfacei.\bgf créllndq,eP h the result that an
i ncreased st atifi-JALHSWa%2 ¢ % dER ‘?H #1g 15 9btainechin p¥ery Girple nenender
i s obtained. Asahy @hg3Giré ﬁlghlﬂ? rbmearﬁrlﬁthny%@iéey&hraﬁﬁt dis&neé\é@tﬁa@ 35&@!:&’
prow ded with a m punchi ng. t ool form of knives. Accordin he

i nvention, t hdn®t LF’“@?I“I’Q‘?@@? Plete léd\‘/"éhﬁde?@‘é@ﬂ)fstlo)ﬁhquvm QGISItAPm in gldtion tortliee
punching tool yRidur 8 frefutiohty B WPREERIRLALETS Vel %1&11@/ hﬁ%%rthe Lachie.

further
15 During the centring procedure the wooden plate is slightly loosened in relation to the

cylinder, for instance by some screws being loosened and fastened again.

According to the invention, a least one of the rings may be connected to means for an
automatic, for instance hydraulic, axial displacement or turning on the cylinder,
20 whereby a particularly easy and reliable adjustment of the wooden plate and conse-

quently of the position of the punching tool on the cylinder is ensured.

In addition, accdrding 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

25 wooden plate in relation to the cylinder is obtained.

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

punching tool in form of knives.

36 According to the invention, the other cylinder is advantageously provided with a fe-
male punching tool mounted on a curved wooden plate on said cylinder. It is further

advantageous when the male punching tool and the fernale punching tool can interact.




advant ageous when the mal e punching tool and the femal e punching tool can
interact. 18 JULY 2006 3 Finally, according to the invention, the rings may
advant ageously be forned by end rings on the cylinder. 5 Brief Description
of the Drawings The invention is explained in-'detail below wth reference
to the drawings, in which Fig. | is a diagrammtic side V|em10f an

enbodi nent of the machine according to 10 the invention, ﬁh&i‘ﬁngea

di agrammatic front view of the sanme, Fig. 3 is a diagrannatlc top view of
the sane, 15 Fig. 4 is a perspective viéw on a larger scale of a rotation
cylinder, Fig. 5 shows a blank punched out on the machi ne according to the
invention, and 20 Fig, 6 is a front view of a curved wooden pl ate. Best

ot T B PSR S b .1

cardboard or pl aingsorn thecgldidenosi ti oned in a corrugated cardboard supply 1.
Wil e the bl anks are bei ng punched out they are also being pro- vided with
folding lines. These lines can for instance be positioned as indicated by

t he dotted Iimegrﬁfj)gscﬁ?gengf.thggramn@hom in Fig. 2, the machi ne includes
two cylinders 2, rotating towards each other and of which at |east one 2
or 3 is provided on the outer surface with a curved 18 JULY 2006 4 wooden
plate 6, cf. Fi t 0Ql

ounted on sai o NS SNEE P RN BelbliuRltrer®e i B orahiin Ay
surface of said wooden pI ate. As the punching tool and the fol d| ng l'i ne
tool have di ffetﬁegntl 13% diagrammatic side view of an embodiment of the machine 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 2 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 canugated
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, 5.

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




pear ances dependi ng on the different punching purposes, a particul ar wooden
plate 5 woul d have to be produced for every purpose, said particular wooden
pl ate being provided with slits in the correct |ocations, viz. where the
punching line neans and the folding line nmeans-are to be inserted, in
order to produce a ready-nmade punching blank having the correct shape and
having folding lines in the correct |ocations. 10 The cyliﬁﬁéﬁgﬁﬁ?o are
made of netal, preferably steel, and the wooden plate 6 is se- cured to the
rel evant cylinder, for instance by beingdscrewed thereon by neans of

screws 15 or a screw joint. The centring of the wooden plate 6 in relation
to the ver- tic¥podeeritlie GplcdnBig 4ofThembovepanding ol anddeldngnlipy sedrare a
probl em Howeve ' | I I Gl e

Dt of er abl y ¢ wo, MU o ot WA e B9 ] ghiko ) L RE ot BB AT 01 e
projection 4a, sl whideh plate Ascdthppesthing tboitaad det foltitglineatod] vt ciffigeiap- 6b in

t he wooden plate, cf. Fiqg.,.6. The sition.of the rings 4 is ad- justable
i the | ongtt ackAEesH FRAITH ot e RESTERH ROAEIAE PBReP fopalipyocdeh o
screws. 20 The whildhate @4 HRELGATLH ¥vebf paPDRe 64i8 aktRuRP MDddP blaf being
automatic turning or axial " displacenent orf both actions of the rings on

the cylinder, f@pvileswiihelés by theewarrsctdpcationshyigr where hecpuncliing linaviisags and

el at i vely short HHEHE e kbfwakd Bheihdnll B Bl gt o gy BRdTRNSOu ' 0
posi ti oned on thisikrhaviegpecdoneet shagsk amfl havieg ftding tegs iR the2orréttdoontiasen pl ate 6

I's curved and can be enbedded in a recess in the surface of the cylinder 2
or 3, said recess, however, not being shown. The bottom of the recess is

al so cyl i ndrpcalhea§litderdBAS @ edatlk BfRELB Brdraesy TREN A & u];d&ﬁerpﬁ’l'a&aﬁﬁ sgurface
of the wooden plate. The recess is usually Ionger than the l'ength of the
wooden pl ate scureggotthmtelevaet ¢ylindery fordnstanse by ibging\scrtiveg [tearea by ntehes ofcess.

18 JULY 2006 5 ool 18BRh okow IHhi! 15K obibfifi & he #06hc pfid0's BErdhAiRN 16 B Vi1 1

wooden pl at es 6"
tical centre plane I of the relevant cylinder can present a problem. However, this

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

SCIEWS.

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 fnaﬁng to the concave surface of the
wooden plate. The recess is usually Ionger than the length of the wooden plate so

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




particularly rel evant when the wooden plate on the cylinder 2 is provided
wth a male tool 8 in formof knives. The wooden plate of the cylinder 3
can be provided with a fermale punching tool 9, cf. Fig. 1. 5 Figs. | and 3
show how t he al ways top corrugated cardboard plate la can be pulled in the
direction of the arrow B into the clanping area of a set of advancing
rollers 12a, 12b. The advancing of the corrugated cardboaﬂﬁ*%ﬂéﬁ@ﬂ@% t he
advancing rollers is carried out by nmeans of a vacuum feedi ng device 14
whi ch can suck in the corru 10 gated caréboard plate and nove it forwards

hori zontal ly. en the corr ed card- board te has reached the
advanci ng rol | \é\?)gtlg@agly, g‘gi‘),"y : °Efd?afwgg(9ia‘h§e 5 ‘@s""‘ﬂhg’l‘?o‘iﬁ%ﬂa’@éﬁr dgstiad

car dboard pl at epmﬂ&aarg;hm@amn@ 0 twRas bhe &Y Hendainger2 an o@ided%ﬂ{]gaf ter
the punching tools and the folding line tools of said cylinders punch out a

bl ank and at th&ualsaegal § innferm obimides. The sonden plateof dire cydindertd sankbe Fitoeided
processed bl ank,,: I s ng &:he. residual material pass forward in
the direction owtﬂlﬁefg%%lﬁgﬁc%"gg?q]@’%%}.g‘ ]1 The blank is collected in a
manner known Sper se. The invention has been described in connection with

punchi ng bl anks_out. of, cqrru- ted cardboard plates, but the invention can
equal Iy wel | bef@rk #ds %\gwlho,xpgtigﬁ s QP qorgygated eadepardplefentacs bratiled

corrugat ed car daoaé diredidh @f VRS QLT ed
cardboard. Concer ni nget he rings ill,gigrtitgilﬂ;é ﬁlgrtng%l%ta élt&t%gee%t?%ﬁglgé r{ﬁ%%% eof
measured i n radiZs 13 The adwencing pidhe esrmgated cardhesrd platektn drsadefindingerotiersied
wooden pl ate 6. T i,nvent i be vari.ed i ny ways Wt hout

devi ating from? eedsﬁlggg']ﬁ#aﬂ% th V%ﬁ’g@éﬁ?‘ﬁ%g%‘ﬂﬁ g‘h%% SRSES Fode gortni s
1. A machi nd0f ogatqicacdbomg pdtaumidsmévell) fopivaigle hotighataftd. Wakh BRaofAnpattd 8frga Web
or

board plate has reached 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 i 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 thicimess of the curved wooden plate 6.

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

present invention.




pl ates of corrugated cardboard and for formng folding lines (5) in said

bl anks, said 5 machine including two cylinders (2, 3) rotating towards each
ot her and of which at |east one cylinder iss provided on the outer surface
with a curved wooden plate (6), preferably made of plywod, punching tools
and folding line tools (8, 9) being nounted on said wooden pIa\p qy bei ng
pressed into slits in said wooden plate (6), - char act er i se®8 HLH2908 nhe
cylinders (2, 3) are made of netal, prefgerably steel, and that 10 said
wooden plate ( iif secured to the cylinder (2, 3), for instance by being
screwed (15) on, and that said wooden plate is centred on the
cylinder by neans of two ad- justable rings (4) on the cylinder whereby at

| east one ri nglb(4) is automatically ro- tatable or axially displaceable,
each ring (4) bei ngApFaehiae donpunphing blanksa(10y oficoreagated cagibioae quit off @04dbodt
(4a, 4b) adapt d oF | LY not.ch a, 6b) .Ln the wooden 15
plate. 2. A mal%ﬁ? ngf g‘?:}t%a i n%%etll%)oq{:cﬁa}i@%f,fo@ﬁ% 5‘@?% Ié”&% (bnmt??éﬂ blanks, saig
one of the 3rimaghingdnciudingammentinders 42 n3yartati@ owirdd bh SHTBINEE atd! bR WGHOLt
axi al displacq on the cylinder (2, 3), for instance b

or_boih. actipns r
way of hydraul %@Q?ﬂ%ﬂgﬁwmpﬁfcﬁa ORC1RE OHfeR §UHRPeC WHD fscurvesk wooden plate (6),
char act er i sed praferablgt nfabe ofu d,\PafEiRg Plodise | gﬁ,irgn i ecess
in the surface of the cyli ndtél‘?’@(@g)- 4. ngmggﬁi arlil{e(p)gg:lg%g i ngrt?eogs (ggies)oﬁmﬁgre
of the clai ms PPUpdaon shid vaader el by eing Pressed intb slitsaindeid wheden {16k (6§, one
cylinder (2) icRhardcf¥se8%n W | i 00 i rmof knives,
5. A machi ne gq?:orc di ng to\t\'('):#gh %‘rzﬂﬁrrltc)igresQ%Pﬁgﬁé;%%‘i;leaf’#@g%)’tPBEf%a{”g’iFéﬁegé‘Pérﬂiaéed
in that tHe etideroodsm phate(6)(igyedusedpnake cidthder (2) 33 foeimlaacdbPebingGclqrl (9)
mounted on a ( 1‘?59 thetbott gnm%gs?a?d erog&e% p?:ge lssaclegirg&/ (lnll t %ecrylir(lgé)r by means of two ad-
justable ring; (4) on the cylinder whereby at least one ring (4) is automatically ro-
tatable or axially displaceable, each ring (4) being provided with an axially directed
guide projection (4a, 4b) adapted to interact with an end notch (6a, 6b) in the wooden

15 plate.

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
actions 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

w.ooden 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 ! to 3, characterised in
25 that the wooden plate (6) of one cylinder (2) is provided with a male punching tool (8)

in 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
30 curved wooden plate on said cylinder (3.




