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-1 - A METHOD AND AN ARRANGEMENT FOR THE REMOVAL OF WASTE MATERI AL I N

ROT. PUNCHI NG The present invention relates to a nethod for Q

of e material in punching units with co- operatrngrollszrr &g}ﬁ 2(\
has 'a number- of hol es arranged to pick up the waste material punched out.

The i.nvention also relates to an akrfagenent for the 5 realisation of the
met hod. In the punching of a repeated punching pattern on a material web in
general rotary punching is applied making use of a nal e roll provided with
proj ecti ng punches and aAfMSTHOR AND| AN ARBANGEMEN REMOVARJOR g recesses.

The material web may consist g,& BRATis "9 material which,
with the help of a packing na onverted to packing
containers O the non-returnable type for jUI ce, mlk or other beverages.

LR casei wher e {t | gnd ssutdﬁdt hﬁﬁhﬁ@fﬂﬁﬁ@%iﬂfbg&tﬁmlfwl o&gom 1
e packing con arner Wi e help o sugtion tube e eria we
i s provided witYPas8 H&%@“W‘g" é%ié g? of'
correspondi ng tihitchehwammbrtdmhom urrhzwedplmclpidg mﬁam&t&smﬂnﬂlﬂr S
done by advancrlag“% t erngl %ﬂpﬁ"’?ﬁﬁm @Bkl S SO
that suctio Q‘Fé’?areﬂﬁ ro uct atgggor? ng toxeghe esl pattern Thi s
means that t Méﬂiﬂ?eﬁ |%9t29¢- produced in the formof small

punched- out d| SCS Wik GlheNFithiNg féadpﬁﬁzhﬁhétpa&hebhdﬁil@htéﬂ&d on

Since the. %Qfev%ﬁbmer%” S%%Om%&nﬁt“r & Tl SPE iprbe cui o

because of the #lhprewidad ng threrofjeetingypuraches mMm&hmm t hem

i

25 P L0 PO blicke SBlobils, fhd! 2l ohfLdb g3
ducts in th ero nor e partrc r |n t e recesses or
hol es prese i?\f F%m% G PPEEingn t he

rol I p this cavidgehiifie tis" €o R w@oﬁmﬁaﬁjwe@mmaaﬂm

Phe i o ber weorPBrESPRrRELE Grp, Fof o spiisn e B othal eRFraRtE: o 1wl e
vacuum has to behedrepit st intended for rthe heveragedo he dmnhdd-rectiarm e, has
a natural the packing container with the help of a suction tube, the material

15 web is provided with suction tube holes in a predetermined pattern
corresponding to the shape of the individual packing containers
which is done by advancing the naterial web in the nip between the
punching rolls so that suction tube holes are produced according
to the desired pattern. This means that the waste material is

20 produced in the form of small punched-out discs which have to be
collected so that they do not land on the ready-punched web or at
some other place where they cause difficulties. Since the waste
material discs are small and light it is very difficult, because of
the high punching and feeding rates, to collect and remove them.

25 Up to now the waste material was usually removed via internal
ducts in the female rolls, and, more particularly, in that the
recesses or holes present in the roll surface were comnected to
an inner cavity in the roll, this cavity in turn being joined to
a vacuum source so that the punching waste in this manner is

‘30 sucked away from the punching region in the nip between the rolls,
Owing to problems of seal-forming and noise the vacuum has to be
kKept within certain limits and the method, therefore, has a natural



-2- limtation which nmakes it unsuitable for use at high punching speeds
since the rotation of the female roll then causes an outwardly directed
force which counteracts the vacuum and | eads to the waste materi al
sonmetines sticking in the holes or even being 5 blown out of the sane on
the outside of the roll. It is an object of the present invention to

proyi de a method for overconming the abev® =mentioned problemthis nethod not
bei ng subject to the di sadvantages of the earlier nethods. It is a further

obj ect of the present invention to provi 0 _a rell |.e, and sjnple nethod
for the effecti JenttEbon vbich gakes 1 Erd?"!f“f%b 8 R% WiRA ?‘?@rﬂ?ﬁi‘b’gunchi ng

t akes pl ace at \Qé;ddﬂbﬂbceThhﬁ&oﬁﬁiontdmmlmmhsrhmahmeaumthved in
accordance with QE |ﬁ% alng na;g 9” Crd iR % ?yaﬁ;
material 15 in% a punc unl’[ﬂ)“!t"’Q %h % I ng &ﬁg oneagl(!‘)!f has a
nunber of hol es ‘@Pr‘ﬁ#ﬁé tﬁ#ﬂ%&mﬂ!ﬁ hplqmn:erﬁeenchﬁinshas
been given thge maw%erdrsm& mtonatua sﬁm&w&s&mmﬁach hol e is noved

during the rotation gf the ro bet yeen an i.n noute Si n so
as to retain and to Tett 280 "z{?“ °§ ﬁ@t fwgn%go ag'ﬁfiﬁ

out® Preferred dobarrerentiagothet dmvenhdnkdoned mbaadarthts\method hat ibaingt | on
have been given, OY el 1t es!ggg eV| dent from
subsi diary cl ai nms gég &Fr?hgccor ance a%%sl{hhe | nven?’eon *strong vacuumis
provi ded 25 during &tis g mw@ap@mofnthmmtmmnra arevidee waste
mat eri al purgheqd Petiab)éRne ehh%@m ItRb CFT8E v OFdniobsl 0! Rsstand

sucked away. The event IS s vmth he rotatjon of the rolls an
provides a verymgg nefal "H ?’ﬂﬂ P#M‘e?'; iex

Is a further objspeédsaf the pr esent |nvent|on to provi de an arrangerrent for
the realisation of tﬂg!Fr%E Cplind RabilS 1 NERLd ﬁﬁgi t hj
arrangenent bei ggecapa e of eratc’l ng é\&% spee and Ferl ap Q*‘y and
not being subje ti@vmtiomta h@age&oéff@htheam@ off maskpomatardal 35 :
It is a furyber 1abd §rhoiBng! G tPHEHC Bd-dpBitThl WD1LS, Bh@Vdfdﬁhfb‘ﬁ Bad angenent

for the renoval of ms}iogat %ntg %5_& gpp%necmsr]h% material punched
out, has been given the characteristic that a piston located in
each hole is moved during the rotation of the roll between an
inner and an outer position so as to retain and to release
20 respectively the waste material punched out.
Preferred embodiments of the method in accordance with the
invention have been given, moreover, the characteristics which
are evident from subsidiary claims 2-8,
In accordance with the invention a strong vacum is p:rovidad
25 during a very short period in the holes which retain the waste

~ material punched out, whereafter they are released from the holes
and sucked away. The event is synchronised with the rotation of
¢ the rolls and provides a very safe and rapid handling of the
waste material, ' , _ _
30 It is a further object of the present invention to provide

an axrrangement for the realisation of the method in accordance
with the invention, this arrangement being capable of operating
at great speed and reliability and not being subject to the
disadvantages of the earlier arrangements.

35 It is a further object of the present invention to provide an
arrangement for the removal of waste material in rotary punching,



- 3 - this arrangment being of a sinple and reliable de5|gn and,

t fore, capable of being turned out at |ow oost. Wth the aforesald
OEEEE}S in view the invention consists in a method for the renoval of waste
natefials in punching units 5 wth cooperating rolls one of which has a,_y, -
nunber of holes arranged to pick_ gp the waste materi al punched out,
characterlsed in that a plston Io ated |n each hole is noved durlng t he

rotation of w 1?& %Q%t n so as to reta
and to rel ease resp ctlve he vvast rrat eria unc Tl The

i nventi on £ rbeing Jvaned; onl fi EQI‘ ©88barry the af oresai d
met hod into ef fmh Wdz%hﬂﬂi dbjétte i Wile the SirvehtioACodtstitd!dnuUp Of -

punchi ng vvast aracterised i_n that,k each e conpri.ses a |ston axially
nmovabl e i n% Pg gl%’”{m%ﬁ% é.‘?FFwﬁt%’H# %‘?ﬁ?ﬁ of the hole
t oget hers wﬁhhnmopamﬁmr&ﬂs ohe rofnwisicholiag hemalibep | ot Rolwai e.izfang&e pi st on

bet ween d|f t e I By
pl aci ng the p?ﬁl[i(t)ngwgg ‘éa(%%?y atggm n%%e@ég&g%% ere&}tﬁ% ?/}{aa'%u%m is to .
oper at e, a pishuxlaeatedyin each hgladm woved dwiing thef xotption #fnthe he punching

vaste in the1flivathedd an HiRed iRl &n Q840 BoRitibR %8s Wkbta@llddie diTect

control of the axi aI novel nt of the gﬂa%on by neans of a camtrack
guar ant ee FosTe wched P8trovenent of the '
pi ston 4nd the thvaaﬁm‘ Woéehsiﬂqomf@pawhxeth@% atn-yhmerret hod =

 Gesori beo oRAMEe BN Wlo ' (hepRt SouARTaY s Syl Lt S 2k g "
~ schematic mmgpm m Mwmmmé&shrepeh@hhe
under st andi dagnPiaek bkfN1yhdradld Incun H61£8WBYAL QNPT an arrangenent

of the o r dRGBLH “e?&wt . hgi%@t#e“a@veﬁ Poriore, Rastee i aepseraiaé: t o 30
i nvent ign. d@e&ssmmiawt Btaﬂn platonstetvead ldﬂzﬂté:ﬂanﬁlmal he

mat eri al ?Ej t “/)% 41 s, the arrangenent in
accordanc% %e [ r 1{&‘30 el ng cI ear *Ilustrated. Fi g. 3, 4 and 5
shows on an en|B gleringathe niﬂj@ymeé-ﬂ'%ﬂﬂb&éﬁm {the meghon whexs fthet he

st epwi se ORRkain 98 w ) et v dutm Y mﬁ@%@wg&w he i nventi on
being i11ustrajed sc%@wg%e in the die hole. Te simple design of the
| 20 unit and the direct control of the axisl movement of the piston by
means of a cam track guarantee also an a.ccﬁra.te synchronisation
between the movement of the piston and the rotation of the roll.
A preferred embodiment of the method as well as of the apparatus
in accordance with the invention will now be described in more detail
25 with special reference to the enclosed schematic drawings which
only show the parts necessary for the understanding of the invention.
Fig.1 is a side elevation of an arrangement in accordance with
the invention as used in a rotary punching wnit, a part of the
arrangement having been removed for a.;clee.rer illust:a.tion.of -the - %
30 invention, '
Fig.2 shows on a larger scale a cross-section through the
material web as well as the two punching rolls, the arrangement -
in accordance with the invention being clearly illustrated.
Fig. 3, 4and58howsonanenlargedscaleasec‘bionthrongh
35 +the female roll, the stepwise operation in accordance with the
method according to the invention being illustrated schematically.

N



4 - The, apparatus in accordance with the invention shown in figure 1

conprises a punching unit with two punching rolls nanely a male roll | a )
a fepmale roll 2, which between them process a material web 3. The

dlreét/lons of novenent of the material web 5 3 as well as of the two
punching rolls 1, 2 are indicated-by §®ans of arrows in figure 1. The two
rol ks.-1, 2 are supported In a stand, not shown, and are adjustable in
Conventlonal manner in a direction tovvards or away from one another, so as

to make possible thdhe(ﬁwtuefin Hem@é%mmnrwsmfaces in
the nip where t heahQ Toddmipifd esV‘@ \Shi&aﬁ:&h s piRdiAng td114 dafely :
substantially cylrndrrcal rl ses gnvent i.onal nner a nunber of
punches -4 di st r BoPRKEITP ?“"gg V@r“gtn‘?%t"ﬂ e PXPCR% f ace.

The punches 4 praommbmwﬁa.t mmmm pemophmntl oSt:théamsenialtheb mal e
roll 1 in orger 0 ' %gg ' | es
15 5in thegfer;a%a la@ gft% Wﬁ% Fr\r,a%err ;#ﬁi nﬂl’ e punches
4 for the rest art'eamm laofiemmei aﬁwm#%doa%@?hﬂmﬁp@&namd

att chment in t gy kot %hdrecaﬁnh&marm%hﬁm&mrma aﬂebtiﬂaom

hose versed .in the art ich are no Si nce f
| nvent i on and, {-RYBRYE \Q%B‘P ST §° %% aaﬁﬂ' dgkf‘%\ th| S
conncti on. The Mnﬂeedidahcé bpil;mdthqopon tsurtdaesrmt dhe aiip vwhemadthear al | el

with the sagg, [ QRe h% gﬁ{bi]ta:géﬁi%c %r
tm . Pirdids!
of holes 5 co-operating wr?h t he pu’r’rches are Istributed over th

peri pheral surf ged esmpriaesf imgpavensional WH‘ H%lt@f qﬂeérﬁéﬁ&?ﬁﬁ*?%
the distributiognof dep@1pEtiAtn ‘bver Nhe'PdraPhera0 OFRILRES, |

outer die part 5 nd an ihner pisto art The ter f t he
hole5hasash§58 E‘H“E’g? gﬁr‘?ﬁ%"ﬁi‘@iﬁﬂp g%mﬁ@ ﬁa

cross-secti onal erWmnﬂMeamemeﬂﬁon ﬂthremembnd.gng holes

< made posaPbl & £h BartmRie GRTY 4 SAF bondnd 4 M el W) p10 A1 1O

slightly into tMﬁeé forytheh resthare aleo wonpenidnnagdyodesigned, and f&Pi?he

material web 3 ighabd)@ndCNthSieh® iR 1l BaPs/FONEN @al\ VRATiried BaLf¥eREnyASt €

6 will land in the ’dlwe_art S o Cfndsne ol e o  art, which ave of fo’

significance for the present invention and, therefore, do not have

20 1o be described in detail in this commection.

The female roll 2 placed opposite the male roll 1 and -

parallel with the same, as mentioned earlier, has on its peripheral
surface a mmber of holes 5 co-operating with the punches 4 which
are distributed over the peripheral surface of the female ro0ll 2

25 in a pattern corresponding to the distribution of the punches 4.
The holes 5 comprise in each case an outer die part 5' and an imnex
piston part 5". The outer die part 5' of the hole 5 has a shape which
corresponds to the shape of the punches 4 and a cross-sectional |
area which somewhat exceeds the corresponding cross-sectional

30 area of the punches, as a result of which the punching is made
possible in conventiopal manner in that the punches 4 penetrate
slightly into the holes 5 with simulianeous punching out of part of
the material web 3 in the desired form, The punched out part or
punching waste 6 will land in the die part 5' of the hole 5 where

35 it rests against a steplike iransition which exists between the
different parts of the hole 5, since the die part 5% has a

-



35 it rests against a steplike transition which exjsts between the

fférent parts of the hole 5, since the die part 5 has.a - 5 - larger
\ 0ss-sectonal area n the piston part 5". The shape of the die part 5 may
varied within wide limts dependi ng upon the desired form of- the W

unchi ng whilst the piston part 5" 5is preferably cylindrical and has a
cross-sectional area which 5 substantially corresponds to the
cross-sectional area of a piston 7 which has a sliding fit in the piston \"’
part 5" of ldigedaresd-seéiivnalsiren thans ik iphbton paiabfe fhetshapéiole 5 and in

The pi ston & {8 8 05" & h‘i‘e'é% %ik'he o Fattf ERefieiodls |00,

the region '&GMIW’E piaton mrt §hds the nateri al
web 3.is 1t OopR@eddl fmdeﬁamos&maamdwmcmorresmnd to
the dia ter of t |ston7 h p_iaﬁtonq%g | onfltsijéont end al so
serve a Eﬁn FPaRatt ﬁEﬁ’e& FPPFByuent 1y is

of an i rregﬂlmmh’nasmmm fft dnsthecpiptent partt ot the ol 60 7 which

nmakes necesgar rsQV 3&& ! hol. f I han t he

pi ston part hé% .Pcf' arga ﬁ%%oun 9ga"ﬁ %’%ﬁgg%d?%g may al so a
be. in the fm#atéﬂnatcmmgehbﬂebmewﬂi@ﬁexw coriad sl

placed in apfs%ﬁ Eﬂiﬁﬁ‘-ﬁﬁéﬂzl Mhaﬁphﬁewi%&ewﬂof&s &buﬁncan be

simply subs uted in S or alteration of LSize and shape of *
t he puniq]ed °"t&g &fgﬁ ‘%“’{’ [RE=TPR (352 Pif %‘é‘?@a?g%a n rod 8 which
ext ends radtd h;tdrh.a.bugb 3 i te el m&éd siitia holes mhose)mizé aninner and
facing to E%“EE? Saf I | | B%guon a
stationary cam t rac %efé&r% F%%%‘%tégn%evﬁ%%g Ié t he piston
rod 8 is prmtd'é'blmwﬂaﬂ#é’ﬂg%tﬂd@&&?mﬁ ‘ﬁ-ehmfcih Iking 12 rests
with one of tid iEB tﬁ&hﬂﬁﬁdiéfbfaaﬁﬁ&kwanber 13 in
her

the fe e r.ol ts W t e i.nst one of the short
" sides o th%h@ﬁr% ?&ﬁﬁ@? 3&%&%3?'?% ?%"’gﬁ BB spring
and wi || actheowrowision |ot‘sa.|diacpa:ng Pt iofiee larper htmghanlbharmtsttm end wal | of

the spring £hambel dje WRE palrltes Vit b BubRfhndind BIt&A08 GUEH nkyt he
also be in the form of an exchangesble die which in conventicnal
mammer is placed in a corresponding recess in the roll surface and
20 thus can be simply substituted in case of wear or alteration of
the size and shape of the punched hole,
At the back of the piston 7 there is a piston rod 8 which
extends radially through the female roll so as to run on its inner
end facing towards the centre axis of the roll 2 via a roller 9
25 on a stationary cam track 10. Between the piston 7 and the roller
" 9 the piston rod 8 is provided with a flange 11 against which
‘a helical spring 12 rests with one of its ends. Te spring 12 is
"enclosed in a spring chamber 13 in the female roll 2 and rests
with its other end against ome of the short sides of the spring
30 chamber 13. e spring 12 is a compression spring and will act
owing to its placing between the flange 11 and the end wall of
the spring chamber 13 upon the piston rod 8, and consequently the
_piston 7, in a direction axially inwards against the centre axis
of the female roll 2, so that the roller 9 will be constantly
35 preasedagainsttheeamtrackw. : _
Flgure.1 also: showshcwthelomputofthefemalerollz




piston 7, in a direction_axially inwards against the centre axis of the
female roll 2, so that the roller -9 will be constantly 35 pressed agai nst

the camtrack 10. Figure 1 also shows how the |l ower part of the fermale rol 65
2 N\l.s surrounded by a suction casing 14 which via a connecting duct 15 in
connected to a vacuum source, not shown, and a collecting chanber for
punleng waste. In the auction casind5rﬂ are present, noreover, one or nore
bl ow nozzl es 16 which are directed sub 5 stantially tangentlally to the

peri pheral surfgce of the ferral e r ee e directio enent
of the roll. ﬁi’ iﬁﬁg?%qﬁs%iﬁﬂa?@o?cﬁ?ﬂ%%&ﬁ?ﬁﬁ

i nvention the tvs iﬂ)lcbane’b;l:e& 'lare vaotnm edur«,ombshdm,dan&ateaﬂecﬂn’eh t he
hel p of drive u terl he 10
rolls with sinul aneous gncﬂl ng%ggof se %ﬁparts&érhg ’Web 3
my be a web of Wat@e o7 meTe éﬂw&ﬂqﬂsw n@écmeaet@xseteﬂse@-f or t he
manuf acture & nRYEntiAILY RARLERATIFA S Sthe {&ﬁh&a&@ﬂ:ﬂ@&'@f%&?&iﬂbners are

to be provided w 0 0 es for C which with

t he heIOp of therf%{] Za"g?ﬁ/ g@‘ p%&?ﬁ?’d&ﬁm ?#13# g‘ ti punched

?ﬁc‘ordl Eg to a ppexkdtion mfnitkk papiraitns \dni aénommSﬁﬂndthé dnvézﬁ:ipnt’ahern oft '
e packi ng con n‘_qh] n Eﬁhe laﬁrg{.g outs

punchl ng waste :i%@;fg %}?nr%%% ornggjf 1% egb 3 |nbﬁ§£¥%&£pﬁjl ar

or ‘oval, bits o ’ shewoh thae, e HReLpe I e

| i ght ness t qod &m%mﬁn%@aﬂm&&hmwlewgoﬂh&iéwtmmenwnchl ng a

hole into the materi.a ti nc ro,

Cor operati ng | n REEFRECTREnZ BTl &1 W5 of PRI AR, oL 48 pteped
female roll 2, ttecbepurmedifoy tde mamfaehﬂepammmd:atmabke mgckageised Thewn by
t he punch 4 |nt i%;@aﬁgﬁa&ﬁiﬂ' with the
I nvention may be desi g ed as %E)%r% W a@{ﬁsmgi%mntloned
earlier, has a QBeRisgE &hBolae fer mrtioncpinessvhich tﬂtﬂ Belp p&dthehape of
the hol e whitsh iag tbeﬂuwﬁwmabn\m Fundfled AR

punchi ng waste WI|| th he ede t herefo be sg?):?sdtaggtlally
in contact wit hq?h% PF’F&%W%%&‘ t"ﬁfgdh nfa % tho pa
packing contginer blanks on the material web., ' During the punching
out, punching waste 6 is produced in the form of small, in
particular circular or oval, bits of material web which owing to
20  their smallness and lighiness tend to whirl about and make working
difficult,
¥hen punching a hole into the material web 3 a projecting
punch 4 on the male roll 1 is co=operating in conventional mannex
with corresponding holes 5 in the female roll 2, the punching
25 waste 6 punched out being pushed down by the punch 4 into the

@ outer end of the hole 5 which in a.cgozdance with the invention
may be designed as a die part 5'. The die part 5, as mentioned
° earlier, has a contour and shape which corzespond to the desired

shape of the hole which is to be punched into the material web 3

30 and the punching waste 6 will with its peripheral edge, therefore
be substantially in contact with the limiting wall of the die
part 5'. The underside of the punching waste 6 is pushed until
it rests against the steplike transition between the die part 5
of the hole 5 and the piston part 5 of the hole which has a

35 smaller area than the die part 5' (figure 3). The piston 7 which
is axially movable in the hole 5 is moved periodically %o and fro



part 5. The underside of the punching waste 6 is pushed untfl It rests

aggrnst the steplike transition between the die part 5 of t_he hol e 5 and
t he\pt-ston part 5" of the hole which has a 35 smaller area‘than the die
parX.,5/ (figure 3). The piston 7 which is axially novable in the hole 5 |\s‘,

noved periodically to and fro® 7"dur|ng the rotation of the frmale roll 2
bet ween substantially three axial positions;nanely an inner position .
(figure 3) darimgithe mmm(&hgwm@romaaaemrmw ition (flgurw

gzes-srgisst he r%?%#% agal ﬁ P% #g%ﬁ%fﬂfé% O{Fthe h p hézrgt\é\t{]: 82

of the femomben ppsitionh(fignrel 4] aud, a%l&ntemadia‘wmdﬂiynrﬂﬂm& Be pi ston 7
bet ween thegid Mtpﬁe@ﬁﬁ% a&&n&@@h&rﬁ?&égﬂ g@& ?izso t hat the
he nateria

pIStOI’léWhICh at a iven instant is closest to t web 3 is 10
di spl ac®d ¥Rich pyes 'F%r?% ? feaingt: the fam ragk <10 so#hed t he i nner
position adubiig mr&otamnaar Qhélﬂeﬂalélﬁromlfzcbﬁélwtcaﬁfﬁahﬁ wunching waste

6 inthe f di Chl e EN i oned earlier, the
punchi ng \Aée%gé%& dh%f Rligﬁoﬁcg '10 %f hole 5 where it
forms a sem%t Mmttpckl‘@ i#ldeoisltﬂsiubdézhabelthaeﬁ:stphé! die part 5 and,
t he pi st onwm ad'a mﬂmlttﬂ\@g&&owg?t R ﬁyi the piston 7,

owing to the ton formng an air tlght S & Wall of the hol e

5, cat@esdk W sthie. inkargodiatepamition, to thendmmers (o sayq
t he space Ipasﬂienfh:ﬂ Mﬂbewine%bémeﬁd)@tmagtdm 6:Dﬂ;hef 20 the piston

7 and the t al ne nd_is

successi ve%ﬁu}gl&r%geaseg 6gv:'\'/lgng t &?"ngkgaa#%c% wiid %ep?gﬁf%'ag’ﬁ 11 during
approx. 1/ mewthoned serliashi the pwechingtwastenf isgiushed downdngoridlel 2. The
piston is iahy vydof%seﬁaevslwbq&ebm hldeall BEAPOTHE | ARpal the sane

time as it_is m)ved by he fenal e roll 2 froma position vertically

upwar d35t o 1k, seplder Eﬂm%’t#%?&“rﬁgﬂ?ﬁ He plgiamcrart Pl i Mot his
quarter of siiatenéctisi BiveRbnt Aowhwaias off thd pibtorp P iing teatlie 6, owing to

Surr oundi ntafe BREEE an pISEEE of Yapaet' BE i (o8] RS 1) g
of the 30 caussson mm&thQmmr@wmnﬁya%# dgttaand strong

say the space in the hole 5 which is situated between the top of

20 the piston 7 and the punching waste 6. The said vacuum is maintained
and is successively increased owing to the cam surface of the cam =
track 11 during approx. 1/4 turn approaching the centre axis of
the female roll 2. 'The piston is thus moved successively closer
to its inmmer position at the same time as it is moved by the female

25 <rToll 2 from a position vertically upwards to a position straight
to the right in figure 1. During this quarter of the rotation of
the female roll the punching waste 6, owing to the increasing
vacuum in‘the hole 5, willtbnsberetainedbythemmmdingair
pressure in the die pa'r.'t 5% of the hole 5. By the placj.ngof the

30 piston 7 directly below the punching waste 6 a direct and strong.
vacuum is provided which, moreover, successively increases so as
to ensure retention even if there is a certain amount of leakage
between the punching waste 6 and the hole 5.

When the piston 7, because of the rotation of the female rcll

35 2 reaches a position horizontally to the right in figure 1, the

periphery of the female Toll is surrounded by a suction casing 14



vacuum i s provi ded which, noreover, successively increases so as to ensure
retention even if there is a certain anmount of |eakage between the punching
waste 6 and the hole 5. Wen the piston 7, because of the rotation of thei™
femahe-roll 35 2:-reaches a position horizontally to the right in figure f@
the periphery of the female roll is su8rmounded by a suction casing 14 g

-8-"and the punchig QHMﬁﬁﬂgﬁ I 165048 &HF‘“ t avvay
via The suction casi ng an %gc(’(e;%ﬁg%tl ?%Qﬂoi fggr to ensure
the renmoval of t#EYOTe She sychien: easingl4 pndthe commpefingoiued thsccEsi vel y
to its outer posdride®ntd wﬁtm&eﬁmmrﬁaﬁz@fﬁd&s @amt 36én 10
wi t hdraws succesgively fromthe etrgﬁ%s t he ma#%L 2. This
produces in the ¥ PEY &uge ?'ﬁ@" Efﬂ’ﬁ fhatdee 5,
wher eupon t hB t ogamofutflaee mifs tios cZm Craele 100w thdtaws) suctsissivelyufidar si de of
the punching was ?g: n Ye B@i‘ hﬁuﬂﬁu)ﬁ?é ' 10 out of
t he hol e, since ﬁ% 8 opggg'?h%tc%l%to ?ﬁl%he out er” posi |g'ﬁ of the piston
wi || be subst ant¥ixstplace s refudtion ofsthe;Neeymoin Jhedioleh phereyper o
fﬂrei ﬁcle 0[5 the rﬁlelf ofwwsigent?ﬁkmw%%hwfwﬁm &d@fﬁdlg%i‘ eavest
ole 5, even | exanpl e e, punc S as stic oy pasty
surface, the suct® ng’ ?‘b&?\%ﬂ?ﬂw g“’ol"%&*ﬁf 36gvvm ch
by means of 1&n osu¥f bf ethdi kicle}, esincangentom ol ythet pidton. Pdni t&aemtezsurface of
the roll ensures ”hHﬁ on
of the roll rel |%%41$£?€§5\6}%% %’E&"L ni czlg *%3 dﬂl) ovvs |f m#’%ﬁ

direction towar d@ﬂ@c&ﬁ@%&%@!&%ﬁt% Tls2et Torensuse (fgat Aheaf t or

the punching wasigheRikg FRATDY Sbatéd thb D18 ee&n&b SéRp16lUr i Ng
continued rotati of e roI froma sition st nt|a horlzontally
(to the left m%?eg \;’@Pt? 8?3?@&3 FAELM: s al

web 3, is dii§pl aeaain&rurmstpoi‘ﬁeﬂmm fGlowi mxzle 16nwhiraheb:rmdaﬂ efposi tion.

G spl acement ¢ akeh OpEaed Sioked haiiiiivy o WY ARl Jrfhdd 0F e

surface during ajdarnmpes lﬁhﬁtcﬁﬁb&i’hﬂﬁ againstthec digectionof of the
fenmal e rotation of the roll reliably removes the punching waste 6 and

blows it in the direction towards the commecting duct 15 of the
20  suction casing 14. - | -

After the punching waste 6 has been removed from the hole 5,
the piston, during contimued rotation of the roll from a position
substantially horizontally (to the left in figure 1) to a vertical
position closest to the material web 3, is displaced from its

25 outer position to an intermediate position. As in the case of the
earlier arial position movements, the piston displacement takes
place with the help of the cam track 10, whose cam surface during
a quarter turn once more approaches the ceantre axis of the female
r0ll 2, so that the piston rod 8 is moved by the spring 12 in the

30 direction towards the cemtre axis and conveys the piston 7 to the
intermediate position. In the said intermediate position the top
of the piston 7 is substantially level with, or slightly below,
the steplike transition between the die part 5* and the piston
part 5%, whilst during the subsequent punching operation the

35 punching waste 6 can be pressed again into the hole 5 whereupon
the described cycle is repea.ted again




roll 2, so that the piston rod 8 is nmoved by the spring 12 in the 30
d|r | on towards the centre axis and conveys the piston 7 to the
Mdiate position. In the said intermediate position the top of the
Y7-is substantially level with, or slightly below, the steplike

tion between the die part 5 and the piston part 5", whilst during

t he subsequent punchi ng operatIUrPf'he 35 = punching vvaste 6 can be pressed-

again into the hole 5 vvhereupon t he described cycle is repeated again. "
9 - ‘As nentione earl npLi ses arts separated by nmeans
of a steplike 5%5 %ﬁ&ef?hgthg 31’ 5"@“5&#’? R"’ #H0®: cross- sect i onal
ar ea substathyddmnmga stﬁnlﬁbe@hos'EMemmelmltharMenfdﬂehe punch 4,
and the inn 53 Qhos @Bwaeitidmh%ehss&;élkbﬁﬁéhﬁ‘ °@B%Pw§ godi anet er
subst anti al cosrer es o?nds to the dianeter egﬁesto |s i mpl i ed,

of course, (HatoTPRE-agrtiqual AreR Pk the mumcl 4,,3nd

i ndependgent but)fsneaﬁhhcweﬂmnespm whibsé ldapmetes mls’taﬁaﬂy SI ze. If

possi bl ¢ 1 oogrrpie” b el Bagten 0s' i PEHER 77  AF deCsdplants on " Ripe anc

si zes, in wiapenpes athat: the mewehommea i'amdoé"elambnmﬂefbr can be &

repl aced bY 18adeRAGRIF SR RARH other in ARDEOE 'o?t&akﬁvﬂ ﬂol e 5. To
ensure further 'the formation _of a tight seal betvveen t e punc |ng waste 6
and the wal Fi2&y I eixcplar pplescare ke he gunched in berigl edd on its  *

i nner efod pattid aldogossidaedto khve %hepiibkﬁ:ﬂ:hsmaﬁﬂrtﬁéﬂ i):thﬁnc cg# portion

(1)f7 mgsgulng r endS%s amgu%r?%;e%%%%h I S Mlleﬁiljr‘ﬁl e%ﬁgan the di anet er

particul arl yesalmmwdfm e@iné:epmpibcc@bvfafﬂbnwmdrﬂ ami al s SI nce the

edges of th W bk al Gy BanSGRE Haa tndr' Philatdhs €l astic
cont our. Thg cofnl cal portlon%%q%elrgeg? urther enhances the seatfiﬁzg ef fect,

but it has BEch tighigesk betyaeni the pHvahing waske fpahithe Wilaes fe| ani nat ed
pl asti cty0aheTe BHt e ale @a‘ftﬂ'ﬂ'hﬁﬁbb%ﬂﬁcﬂoﬁ% :l.r&xeﬁbéﬁ. past bet ween the

z;ggs |2t5 ha§a‘§(¥‘§SEOU| ﬂe][tggg% ﬂﬁ unger:@l de t he ﬁ}r’]'l?-}{ﬁ walslt e 6. In many
vmosainnerendhasadiameterwhichis slightlyless than the
dianetemofthepmchinswasteé. ‘Such a design is shown in
figare 5 and is particularly suitable for the punching of fibrous
20 material, since the edges of the punching waste often obtain
'a somewhat irregnlar and elastic contour. The conical portion 17
here further enhances the sealing effect, but it has been found in
practice that in the punching of mostly laminated plastic-coated
material a fully satisfactory seal is obtained between the step=
25 mmﬂdermdthemdasideofthepmhingmte& In many
 cases it has even been found in practice that om punching of )
eylindrical punching waste an adequate seal is obtained simply
through contact between the peripheral edge of the punching waste .
and the oylindrical surface of the hole 5, which meens that the = .
30 steplike sho‘ulder 'l:oo canbe dispensedwith, thnsmakingthe _
mamfactare of the t’ema.le roll considera.bly cheaper, Obvitmsly the
detailed design of the hole 5, and especially that of its front end
servingasadiepaxtmayvarywithinwide limitsandbe adapted to
the different types of punches and material tubes which are to be
35 processed. The adapting may be facilitated further by designing
the punch dies as exchangeable wearing parts in the peripheral.




cylindrical punching waste an adequate seal is obtained sinply through

contact between the .peripheral edge of the punching waste and the ,
cylindrical surface of the hole 5, which neans that the 30 stepli ke @
shoulhder too can be dispensed with, thus nmaking the manufacture of the =
femal.e roll considerably cheaper. vai ously the detailed design of the hole

5, abd especially that of its front end serving as a die part may vary

within wide linmts and be adapted Td%he different types of punches and

mat eri al tubes which are to be 35 processed. The adapting may be

facilitated further esi gning nch, di es exchangeabl e wear.i ng
parts in the per?ﬁﬂ'ﬁ%ﬁ’%log 'axe @‘ 'gg"g'r 5? ﬁﬂﬁﬁ F" gﬁen%ﬁﬂ?sr?
possible to use fdreasmmber @:ttl d.{ﬂrerrmmnma off aﬂpﬁestmu. ranges of
application. The sha&e %ﬁtént‘f%o&%gnb@e ¢s) q,m M ent

ways and it is al so possi Iston w approprla e 5
seal i ng el ement swaysgang be'@r %m&bbe Wmdsl'@evmmhétbmiﬁ%nent

may al so be \sholéemﬁgmaﬁén\eslagt.%efwe@ Berma&easaaew et Ne pi ston
or the plston rod which_on its outer rimforns a s W, I h the hoIe wal | .

The® t erm " pi st on®eaiRE elomant maye ateq) be Mplly or pax gi"’dﬂF? PER %Lt Jpes of
menbranes or 10 membi-hﬁ eﬂa:usm@ tbdrﬁhtmloﬁgthmpmeﬁqﬂ)ﬁmmmtser

However, such nodificati i QUS and
ne\e\%lE not, ther efqtgr %ﬂ‘ g"r}?gr 3§f %e{ ﬁ% %i#;e %ﬁ'@; aﬁ{361'he alf)‘gar a ugﬁ'}lﬁ
accordance with alhsldrhnemmﬁe&las @mfbd! Akt ferent Mms of i pembranes,\o¥ k wel |
and consi derggbl e, 2R HorPéapehd i Rddinad, V\adldred SedaBEN

achi eved, so that | s hand no. I on er onstitutes the ) imting
factor which pr e‘\'ﬂ é'a'!t'%g’ rQ“Pﬂ’te YEFepesin fhe ag'grﬁﬂ‘h F@edSpeeds
1. A nethod forndﬁ]etuaamufd, bé memaum any degadichi ng units with

the vast 't eri o pEEREHEete 1Eadeflishufle, Ui SAlABLAEH brll o 17

each hol e i s novinl peagticyl tirdakstoivorks wellisnd considerable safety in the
15 handling of punching waste has been achieved, so that this handling
no longer constitutes the speed=limiting factor which previously
created an upper limit to possible punching speeds.



5 roll between an inner and an outer position so as to, retain and to

rel ease respectively the waste nateri al th hod in

a ance with claim1l, oharacterised in that the prs ing its _
di cenent to the inner position creates Hmm tai ns the waspe
matheri al in the hole. 10 3. A=ntkkod in ﬂ aiml or 2,

characterised in that the top of the piston infthE ofit et p05|t|on S T
si t uat ed sugsiﬁntlally level with the surface area of the roll. 4. A met h38
~in accorda ith one or nore of the precedi ng clains, characterised in

bori phoral 12 ur Ao S0 il BRRY OF st bRt dn PR BEEH  CCan be  —
pushed byf :z& W miﬂ@ onee ofi oihd.ch thas #Ambémdflholﬁsmdmude with one

or nore o r hm%@ on on

rotation of the r'fglp a?‘fqgr reI ease e %te materla %s%rr%%/ed first

from the ofteistppdocatad in each holej ip mpyvedAuring the wotationrf ithe npved to

the innr peEl bbtweed!ad hﬁn&aﬁﬁdfdn”&:ﬁ& Mtﬂbw%blwtbszéﬁﬁ%dm ace. 6. A
net hod in accoctdance with,cl.ai

chara rjsed . t the top in the
i nt er medi af*® 5938399 SRERFPHYRIV ug RS te ue m ?‘r ansition between
the di e paRé ofA méthobdincacembdedme pith chajman} .chdbactérised dntthad i n
accordance ol 1ef Yo ] nh sed in that
t he pi ston%nt'p&ng Its égsf'of‘sa #e]'% to%tﬁsejtggt er ?’%l on maéahqé%u cally ’
rel eases t RcvanaaR abieh @etains theyvaste materiad in k®d i n accordance with
one or 1@or g, of At:mhaaeﬁ;edemm ¥t emqt&r P wmﬁbed hﬁ Hagt e

mat eri al | she t chi,ng 30 t ool t 0 e

agai nst a ?P@B:P k‘%%ﬁgﬁ‘g’oﬂnb@ﬁ/\%ﬁ?’t F ﬁr&tgﬁg}’tﬁ&’ hﬂiﬁart of
the hol e. Bevelnwillpheteustarsamrendof dhearall.i nto effect the method in
accordance wth %pg inmﬁﬁfﬁsnéah roll with
hobl es for fhe gl cking u uncﬁiﬁ{gsﬁste ’%'ar acterﬁ‘;"?egga"h%l ?%53835 each
hol e conpr flgrae B*B ia the impsrhpeaitign dn stspeh airtight
cont acti5wi amﬂalaenwkimofm bpuaealmﬁw ofVi Mlowltmwaste 12 -

oo SR AR B o e e ! kB "
Se A method in accordance with one or more of the preceding clainms,
characterised in that the piston on rotation of the roll after
release of the waste material is moved first from the outer position
20 to an intermediate position, and is moved to the inner position at
the same time as the punching is taking place.
6. A method in accordance with claim 5, characterised in that the
tep in the intermediate position of the piston is level with the
transition between the die part of the hole and the piston part.
25 T+ A method in accordance with one or more of the preceding claims,
~ characterised in that the piston during its displacement to the outer
position mechanically releases the waste material from the hole.
8., A method in accordance with one or more of the preceding claims,
characterised in that the waste material is pushed by the punching
30 tool down into the hole to rest against a steplike transition between
the die part and the pistom part of the hole.
9« An apparatus adapted to carry into effect the method in accordance
with one or more of the preceding claims, comprising a roll with
holes for the picking uwp of punching waste characterised in that
35 each hole comprises a piston axially movable in the hole which is--
in airtight contact with the wall of the hole together with manoeuvring



10. An apparatus in accordance with claim9, characterised in that the
pi ston is manoeuvrahl e .by neans of a cam arrangenent 5 which is situated in

a hollow space in the interior of the roll and ' “m"mr onary ca
track—which via intermediate el enments ts upmﬂmmllgm axi al

direction. 11. An apparatus in accorda ce w th*cl &int9 "r 510" '
charagsteri-sed in that the piston is acted upon by neans of a spring device

in 10 the di rec&iﬂggﬁée)\fg%%et &p‘i@é’éﬂeﬁt% M%ﬁ'ﬂﬁ b&been W £rerdtappar at us

in accordance wt nor e | ai s haracterised in that the

cross-secti onal %a@%%dm ﬁ*?d"%"fa"i'-% ofi ?&%F:Qr'e substantial ly of
equal size, theigy stm\abfammesansu&w@cfel Vi th cldid 9pleaa.ra1&emﬂs%d id\n

apparatus in acgor,dance th.one_or f cl al s, ghar acterised in
that the die pa&f‘at % ?ﬁ'%% gg@?f"“?é’ tﬂe@o#% e has a
greater cro$s- sﬂcﬁchoimlsimaet&dt:lma hdldowispaom ipathe dhterfior lofl the bl sai d
greater Cross-Sgii boR@ah sé:f]‘iasﬁé%%ﬁa&%o&ﬂi Racki DRl A iNtdRedllRe

cross-sectional area e Co- operatl n%ﬁeunch 20 14. An apparatus in

accordance wit hejcﬁ"‘SP?ﬂ E'St' RoR Jbe axiglt dineetiqtansi ti on bet ween t he
di fferent cr ossﬂs.ectwagi:a.wmam scdoheuiyal withceldin 9t@pn0keha£a&teﬂsed

Chog. oucti on deyt AERs She biataR 45 Sted o by sl 8o o whlne, AR o7 “the
fenal e rol 110 16@%@@&9@6@ mcmtmlm of 4hd 20lBst ant i aI I y as
her ei nbefore degsy | bl apdebatud 1 Bhidadiss @PCbal WBhd:8 6 Adiad 0111,
substantially as ‘herej nbef ore descri bed.
characterised in that the cross~sectional areas of the hole and
of the piston are substantially of equal size, the piston having
a sliding £it in the hole. '

15 13. An apparatus in accordance with one or more of claims 9 = 12,
characterised in that the die part of the hole situated closest to
the roll surface has a greater cross-sectional area than the piston
part of the hole, the said greater mss-sectiohal area corresponding
substantially to the crossesectional area of the co-operating punch.

20 14. An apparatus in accordance with claim 13, characterised in
that the transition between the different cross-sectional areas
in the hole occurs steplike.

15« An apparatue in accordance with one or more of claims 9 - 14,
characterised in that suction devices are arranged along a part of

25 the periphery of the female roll.

16, A method as claimed in claim 1 and subsﬁantial]: as hereinbefore
L descxribed.

17 An apparatus as ¢laimed in claim 9 and substantially as
L hereinbefore described.




