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adhering to a stanp in a punching machine as
according to the preanble of claim1. The invention

al so r | at e unchi machi ne_for r |.easi ng
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of claim8. The punching or cutting of thin sheet

material that functions as carrier of electronic )

c khsaRsARtgnyestipm ehatesdpia rerthod feF aleaging siug adheringdo a stamp in 2

prp%ﬂéﬁﬁ%ﬂﬂsl%e z?S &Aly lf&ﬁm% a0 Gai . The 'invenﬁion also relates to
can herer i con st of a thin nmetal layer,

al atlhmulghg itachise fur selegsogssivy aglhetﬁngtotamanqaasracemrdmg th thegpreamble

mul ti )éer construction containing ceram c and/ or

plU4SIHP 3 The parts to be punched out of the sheet

material are usually of very limted dinmensions (in

the order of magnitude of tenths of a mllinetre and

dukherynehing prchete R Ui hselBraigrplthakfBRqtions ay eamdsraf elegtronic
| Qoflpbierf®dis biih SPSIRY, M&ﬂa\rﬂ] in (tﬂlé‘prbﬁtﬁ:u@ﬂ @ﬁ&enﬁ&onductors The
nagnltude of thousands 15 of kg per cn®). These
f avatrisr Sleartftame) han hesejn consishaf 2 ﬁummh@bllaam al@rougmus.u glso possible
r
STH6Phe g%%ﬁ%otée il dofsiiRrion bitfaidink SBRAMYe ARNS HEkE The
prpabk mmﬁ/ytunchedocmn obihie sheehmateriplare haiallyi of varg limivedtdimensions (in

troke of. th t
POy AP R SRRl R Rline B uaptipe gproicerabie
Withfted fi€ ex&rdI6EUS 06 ehadhegtidibriulEiniti dirha df uﬂetglﬂﬁﬁde of thousands
processing, of the carrier MARE ﬁlectro

cd}f&s@émrg )- Rorse Hetorphays thenreryt Haungie g)u{; ghcut—out sheet parts
G b Gs bﬁhg%&ﬂﬁn h@eeld B thedtdrepattdt @em&dl FrofY the Sheet

Iocat ed such that punching of subsequent sheet
nan@fsmail A prablern sihighyeap eccug hefe ipihalglurivg dyee sioke aEthgsiamp the

T b bR B PEATiLOback AR Ab L ALATHALAE By e

orm ng-of a punching operati on.
Thenggrope af ppdlesrstin thefhiteatprasassirgod tgaarmi¢rugith electronic

Fgcfgxé‘i&kgeen S. A nﬁ%'égromﬁ % "k tslug @ari"%%ﬁr%hﬁ ete%}]o% ai%tlé\%l at whlch the

rspr cove

t harded id Idcaed $uek than gerchingef S\Ix‘trsedlumdesheetrmathmﬂ cexh ﬁ&tabg be

Ia /er is a hole wth a dianeter smaller than the
ﬁ%?é of a stanp. The hole is stretched during

passage of the stanp wth adhered slug. As soon as t he

sl ug has passed through the 30 el astic Iax

d i Mt wlutipns precknaypdn 3\% priRearg fos cpnteolled disphages Pf Slug after the

ﬁ% %9 q 'pﬁnchli?rg 6p@£ht1'bﬁ erherﬁltré’ﬂean §£t€1ﬁl§$pﬁ’(faubﬁ ¢ 03638 thus

& o ast yer will close 'y round the stanp

ar@squrhgps a mould constructlon wherein an elastlc layer is pr0v1ded which covers the
cutting opening in the mould on the underside. Included in this elastic layer is a hole
with a diameter smaller than the diameter of a stamp. The hole is stretched during
passage of the stamp with adhered slug. As soon as the slug has passed through the
elastic layer, the diameter of the hole in the elastic layer will decrease again. During the
return stroke of the stamp the elastic layer will close tightly round the stamp and thus

scrape the slug from the stamp.

The object of the present invention is to provide an improved method and punching



scrape the slug fromthe stanp. The object of the
present invention is to provide an inproved nethod and

w@eovglos4ted WO 2004/ 054764 PCT/ NL2003/ 000863 2 PEIVNL2I®3/000863

10

15

20

25

30

of the type stated in the @eanble with which
certainty can be provided in relatively sinple manner
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S€ e of .
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roug cutting openi ng, escri bec
eppandionthelig hdsdleen pdriedat lgast partalkythrougd thpeuttingopening, the

engages, cl ose-fittiingl round the t

e seererobigbiRTtbes uRIRE oirbe iR cnbates TRR ARGt
Cduhl e REP thdebahdIERIll & lehgershavekack ik thelgampfin the
the cutting opening serves to hold gack it he edge of hold
t petting ppanirsdusinggheregya stpkey theredas phile ping opeifig serves to o

tnlé?gketf\é) E(Fgggﬁgllégcixiaﬁ&d AdMCor6fREARY RS the ' Rhmb.MEhiStHeEEfdi® results in

carr to the processed material |ayer. In_ ,
C thetceasinty that thiglug i oarried Peckt to ding prgsti,ssttcbmﬁfﬁa@l Inyert Iecontrast

nost approxi mat.e prior_art. of on. of .

" Beinp PERe aear pr et ymfiia Ble fift SbAB B  of deformation of
devésaigsnt tlaiesialialéraissentled @RB khe pching detidx this diffpint expressly
according to the present inventign erein use is de
ofropt e indigh peARrdiBh Qe PRECTERTIGILER Harrortan 't wadsef the

daSGhh g (H’rtflé)ﬁltl .?tﬁgx?ﬁ%fﬁn‘%%bﬁbﬁ [idriaft, 4 @¥Bfmablé elastic layer

unnecessary I n d according to the invention.
Sisamnecdssarg in the inraghadaseondingdp jhe inensigatiichddayss beimgaiigecessary

ot her reasons, because ch ' i ble t
s e L N o R T S
S Qe ghdfas Bdrawbatkiof doemiR®a source of contamination.

In a particularly advantageous application of the method, the stamp is carried through
the cutting opening in the cutting plate during the punching operation such that the
periphery of the slug adhering to the stamp is released over only a part of the periphery
from the cutting plate. It has been found possible in practice to achieve unexpectedly
favourable results in respect of releasing the slug from the stamp when only a part of the
periphery thereof is released from the cutting plate. The reason herefor is that, when it is
completely released from the cutting plate, the slug has the possibility of repositioning
itself (it can take up a changed position) relative to the stamp. This process of

repositioning is found to take place under the influence of magnetism. After
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operation such that the peYiphery of the slug
adhering to the stanp is rel eased over only a part of

the &aidrmge&;spcisglemtmﬂx&y& hé‘ﬂmﬁéﬁie‘% cohplefdy ﬂQ@ int the stamp
found pOSSI In pr acti ce 0O achnl eve unexpect ed

f cAngus vk eame@ baakgniorthe euting plats andpesaidbinige shest mal;ﬁglal When the

R0 TR S0 L e B S BRI sy o

heepésitioning 4fhhé slupesdnbiterably reduepd TS i fb@dd?taﬂﬁq)af‘tfc@[ﬁrly the
the cutting plate, the slug has the possibility

of
r 38R WheTbIE A8 Temaiss fn qanack with thautting %latewar?géeaﬁ two sides. The
h
Sl S R oS R B AR i

| nfl uence of magnetism After V\D 2004/ 054764

/N 2003/ 0008 i.onj that .
e3P R e oot eE R el e ot g M fglae during
Sttﬂ@?undﬁ dparafubﬂ Suchthad tBél p&rghisryl dttthe §16€ a@lwrﬁlgm@ the stamp is
Iate and possibly the sheet material. Wen the s| ug
eing

swlilcé yagksawd dipm theeuiting phate+There is H@ngmogﬁbﬂgw of thenskug
2?‘%‘“ e Y B Byt BpERAE 0 B RO Rt il e scraping
paadge oﬂtha chiing hngerﬁng as theviiterretot fsdm ¢her shaetimaterial is at an angle to
t act th. t tl on at |east.two sides. . ..
7B B roszy Brmbteal B’ WieiR a tomeREotby Sulee fgening itis
r W&l&:@%ﬁl@fdr RRATSE fdt@o bd BEmpleRNPrelcasdd fedh kidutting plate but
carried through the cutting opening in the cuttin

pl O YEE PlSHbSta'FﬁbP%?fc‘hF REFIRNSEY 2fithe Flug ke affeat squsgt of expanded
\R;SH%E%?%?&& bﬁé}eoysthb’ %rﬁﬂh g fttﬁ’e M&ng%ﬁ%eﬁgm §anlzgread¥] be

eased fromt ing plate I's the
nachiesed imithis myanpér. t he sl ug be| ng held fast by the
cutting opening. It is however possible to envisage
that the scraping edge of the cutting opening on the

SiTR noGsiRixprebdl P that B puidhest opRdtdhiifkhlsd Snddrstédd l%ﬁﬂéa@‘a d dutting
t he plane through the material layer. Wth such
gEBREEPY OpFMMEDRGESI yhishernhaef bt 1f forceghag o a larger whole using a

C ‘%’ﬂﬁﬁ[} \"ﬁ}%lttﬁ:r E@Janﬁ%@ of {Hégnéi%d ﬁ&omngct%'mé flvEhbn'i€ hﬁ@ﬁﬁqnethod

fromthe cutting plate but only over a substanti
pasan b@peltfmegen rqjﬁe\rew %mpidmarmeu ylthtmstleg e@upmsmu@htmovement

of pi dge.

oo HERRAT Frrsplifisal I DB nRE S (Vpt RO R AR, 495 in o

t Hpirior malpnﬁcrhm d ilnad:lﬁnen g’ttedn@(gdsﬁ&lﬁbvyvérhﬂ% 0 Whﬂg that the stamp
operatlion | s alsQ unaer ood to nean uttin
oﬁ%?agfli:@wf‘évle%ﬁlﬁar girowfb'&le Suting opgiE, Qply H@éi*mﬁwnsl% stamp and
f QUARE itk Ve B bbABYRED WALER othed, BB fhese components are usually

product-dependent, so that introduction of the method does not require any considerable

investment in the production means.

The slug released from the stamp is preferably discharged further, for instance by means
of gravity and/or supported by airflow. The retumn stroke is preferably continued so far
that the cutting opening in the cutting plate and the sheet material are left clear by the
stamp so that the processed sheet material can be taken from the cutting plate, and a

new material sheet can be placed on the cutting plate before commencing a subsequent



stanp. Anot her advantage of the nethod according to
the invention is that the nethod can be perforned in
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novenment of the stanp corresponds at | east
substantially wth the novenent of the stanp in a
prp@ehlagbpﬁumhl ng machi ne. Attention does however
have to be paid here that the stanp 25 is carried
sufficiently far through the cutting opening. Only the

di FRNg d&[ﬂlgn Qfsoﬁﬁ' 3 es%nc@ﬂ%%a@gmg lf@r@le!i@%(% Sﬂég ggl?ering to a stamp,

adapt'e eac hesé conpone
useomtgrigingpa cutting pmrppmdﬂad withat tehgttone notting mee:ining, ableast one stamp

't i Edp %?E?{gef%ﬁ&%ﬁ 13[3 3&8‘%@‘5% Whlcﬁésafgiélﬂgl dglr?ﬁ) EtVEgeg @ position in which

r athe 8effg bpdind iMans bdiRg bRiteRs RrEiaR by tkH ﬁ&rﬂﬁ%ﬁ@g posmon in which
further, for instance by nmeans of gfavity and/

sube siempds tryried thiough, therpeting opanings chaskaserized pn éfaéﬂutswnp passes

b S PrbBob0ichD5e bLYD FREP e el gpcg povween
t hite stain@ripd g dsha@fiated eutﬁng)pla&Se cthestueition WeHeps thalstaerqns lerried
taken fromthe cutti n%h%)rl ate new materi a

sHaEwek He O&gﬂm ORERWESAETFD SEiAFS tﬂ@ﬂ %P%PE“H@P’&PéCfCTabW smaller

COHRENOL By %ﬁ@é‘ﬁ‘msum appiéd OP4b66¢5% of the thickness of the
PCT/ NL2003/ 0086 unching operation. The invention

al matexialdon ehéténgs t}pﬁl m’mbtﬁ@)em(ﬂwh@ pasticulas] yefies pragessingsheet material
ad\b%h aggcﬁn%sﬁl q]r%m ﬁ’?ﬂ%[léﬁc’ %, nlgﬂchl% %chﬁunQ:th ?c?\fa%ta&:s can be

provi east one cu |ng pen ng,
onealivied apalréadl desdriboe abovienwiet fefdrémen to thesmdthedamoiding to the
whi ch is di splaceabl e between a position in which the

c (RTESEAGI¥FRING i n the cutting plate is left clear by
the stanp and a position in which the stanp is
carried through the cutting opening, characterized in

t Hete quiinggtlategs mra@s@%y adapgesido smnnortragnytewrlgmmort [hrecessing, and

[1!: Ec&% ot @ﬁenélﬁr?nzﬁ?_pp h‘% (%heé glrélg (r)egﬂllcg% m tﬂ? Plde %S}i}fb?t?rgg the material
t hequaxsshtar;n Thevsiedrp etifrecatiergin nm preailel ecthd Side boppoging tlhe material

o ity i v 18T COMCHAD B T the ST s o sceilE opening to
U%ﬂ@iolsé’ arPfid @th ole AR sé%c@%ﬂth@rﬁaﬂz‘n‘ékﬁ?&s Wq{enttﬁheedge of the

material for cutting, this process being E
pauttingapaning on dhe side reaxnte frgmshetide ﬁmpemnalt e matelmahlayer at least

t hb&h eRclobH: ah%n%lemh a Wthl:)% P;'%h)g ?wg#z?ég, & y&)cfggoglﬂ%(g’ Jhe slug

vant ages C rea
ahehavc/\xotthe stefnproam be ptayeithé Thetadeahtages berdbfhgpvealieidy Hesn

prdeescnr?)ed agvent on.

In a preferred variant the cutting plate is supported by a punch plate with a passage for
slug connecting onto the cutting opening in the cutting plate, which passage is larger
than the cutting opening. The cutting plate (usually manufactured from a hard metal)
can thus have a limited size. It is also possible here for a single punch plate to support a
plurality of separate cutting plates. When the cutting plate is now connected releasably
to the punch plate, it is possible to detach a cutting plate from the punch plate for repair
or maintenance purposes. In the case a plurality of cutting plates are fixed to a single

punch plate, this is also advantageous when there is damage to a cutting plate; only one



The cutting plate is preferably adapted to support a
material |ayer for processing, and the edge of the
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supporting the material |&yer is sharp. The sharp

edge can herein run parallel to the side supporting

t hoattingtptate &df rélatively emall aizefwheghasi tb besepaced widleahé stilbfusictioning
for the scrapl ng ed of the cutting opening to

erfOftHeP1ales ¢ eéeW"%ﬁ the support surface for the

mat eri al Iayer When the edge of the cutting opening

on the side renote fromthe side supporting the

nefioe theafurtherydischaige lof sk, suctieminegnseandlog bbyving nmeand @n connect onto

h
i S SR BBl RS R B yEh o
aduANERLR th1eeadintditittend bispacdmdne enthé stagscr i bed

above. In a preferred variant the cutting plate is
supported by a punch plate with a passage for slug

c Oﬂ{éj)?és mﬂché}ﬁfantvhﬁ bE ‘fﬁﬁx;.é} %1u%Rﬁ{é'd%tH {éﬁér&?ce% bt Jb% limitative

assage i s larger e cutt
omtboﬂgnenTmﬂlowmtm |tlntgfoﬁibwmg f(g:sa:sabvlhyretran uf act ur ed fr om
i ze.

a hard t al an thus have a limted

alfb%s‘“‘p P‘b‘?’% ng’Fg‘af‘B Froas-83°HgP thrauaiapast aeP‘P‘&hg]@ B‘F{:
acalru{n@ltb tné iffenti@RAnd b endtdtal 1938r Pk PEREssindRibritdthe start of the

cutting plate is now connected'rel easably " to the

puvoPhipg gpesation, | s possible to detach a cutting plate

fr C r
s, I8 R IR Secuih of ARl e THuRbARERER hos boen
arperfbnn@ﬂ to a single punch plate, this is aI SO
advant ageous en there i g _damm urtin | at e;
o1 e iy /D8 7t s SEHERICD §0:8n G Beigess ke Fgke of the
p'p"&h&lﬁgﬁe\h@é atively small size) then has to be
replaced while the still functioning cutting plates

cdrgupe phaves neshemplde Cropresectipn Hegughi apaafge afprmgliygembodiment
f’ h%}lhlﬁrz)f s g/ d%(nc?.h@é%ﬂg £ el o&ﬁ{g}%ﬁ}unaﬂhg stroke has
Ut I'ngt openrng. e pun ng na e

I'ne cam conpris
drbeweperarned n the usual manner for the |inear

fer ttent d | acenent of the Th t
| TREBH"S Hovih 4 SeherBate Spseclion (P oHEh PR TR SPepih diepiativ
t h:%nuaeﬂnédt Kbk e lo¥ ﬁle ;ﬁhmﬂﬂg BB SaceBRMY toithd ekt RWr Rdthe start

r(%ur es, wherein: figure 1A shows a schematic
c ély'-mbung@pmn@wﬁda part of a punching device

gé% & gﬁe?s egt?velt ﬂg\?'gf' g)tﬂg%?g (t)}? {'ﬁ ee%drglafhchx;%égﬁnefn%aﬁant of the

ess n
onmhdtm@dcwce according to the invention during the punching operation.

Figure 1A shows a part of a punching device 1 with a stamp 2 which is situated above a
cutting plate 3. Lying on cutting plate 3 is a material layer 4 for processing which is
provided with encapsulated electronic components 5. Left clear in cutting plate 3 is a
cutting opening 6 which is only very slightly larger than the largest beriphery of stamp
2. Cutting plate 3 is supported by a punch plate 7 in which, under cutting opening 6, a

passage 8 is left clear which has a clearly larger dimension than cutting opening 6.

Figure 1B shows the part of punching device 1 shown in figure 1A, now however after

stamp 2 has performed a punching stroke as shown by means of arrow P1. Through co-



figure 1B shows the cross-section of figure 1A after a
punchi ng stroke has been perfornmed, 15, figure 1C

WG hames47he cross-section of figures 1A and 1B PC¥F/ND2P03000863
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return stroke of the punching device, figure 2 shows
a schematic cross-section through a part of an

alatbesréttstatep 2B eHedafing opaiiingBtin oilittin @14/ dbiHingthd@vincling
according to the invention after_ a punching stroke has

bestake, @mpaserial gpart fa)se referred 1 ag plygkd s VEA F gut) out of material
c r1 F 45K ta.hf?:'ﬂlarria f?&%nﬂ% gl% d}un%ngaﬁﬁﬁt?&{jls%e{t%ﬁ%él gfreleased

dlne varl an evi ce accordin
t Heon autng plate Ptheaiug Derpandssbarlimiteaf exténe. Thenwigin dimensions of

operation nd fj ure 4 |s rspe ve Vi of a .
ol St the Aimpersiofah it ViR SAl ok dett Somdleria tayer 4 or

p%ﬁ&ﬁg Datél8 Vik GRovAE 69 iithAlofttRe AGtRdIIMEE 1. Qs Ik RGedsbe
punching operation.” 25 Figure 1A shows a part of a

pupmnanagu@le\frmstanwztbut dustethe greaifprederested by stampy2 on material

2 TRAF 4 Py i Aot ogebiolefiBagly bt 18 B B oty fomains
Waﬁher@@ﬁﬁ@@rub at ehis allesion@iishigGaoRME2 & undedigdble. cl ear

in cutting plate 3 is a cutting opening 6 which is
only very slightly larger than the | argest periphery

OfFléfr@géloﬁﬁgmﬁ%mﬁs'ﬁcMMe BE&d§ sRowss %@Bﬁgfﬁcﬁﬂmgmévﬁe RUAGR however

plate under cutting o eni passage
8 dusging pérforntingpf thhurcthmmkaotdit@ap Qyndlaatgréby thieapsnafi asrpw P2.

zzlft r'algvffcgﬁp 'é%ghe expamﬂﬁ Fflil\g g\rl]ylgévgl% g v@ S 1ntooéontact with

afah%ﬁge 51 aNquidngdésenpey 6. @numxsaxemh limtheSitustion &Sndicated by
shown means_of arrow Pl. Through co WD 2004/ 054764
pewam%@msb@cﬂa s wiBinrpkg lingt- %‘ldghﬁ“ grogh o Rward a8 @FRgding to
ORGRWIR 6 in cutting plate 3 during the punching

stroke, a material part (also referred to as slug) 9

is punched (or cut) out of naterial | ayer 4. A

A T T e

Slcu@in® peat® @B dEhel sadenl 4 d)mﬂuttﬁ@ [ﬂaté ;! i’emaib €rodd n@teﬁa] layer 4 does not
di rensi ons of 5 s i on_ of

whpn gargiiglitp malgrial éaygv* &hﬂﬂﬂﬁr}é@g CBS?‘“ e fpsy%cg sugh that slug
Or5 dobld ﬁétr}ﬁvp k@{gaeprésseﬁ %oﬁﬁ@i@ﬁ‘y SitsidB 8N cutie plAR BAhloRdhs to be able
l'ines 10. 9 can rel ease
to make use of the expansion of slug 15. In the shown situation expansion of slug 15
can already take place (see dotted line 16 for the original dimension of slug 15). When

stamp 2 is moved back from the shown situation, slug 15 will already be held back.

Figure 3 shows yet another variant of a punching device 17 with a punch plate 18 on
which detachable cutting plates 21 are fixed by means of screws 19 and openings 20
arranged in punch plate 18. In this variant the punch plate 18 also partly supports the

material layer 4.

Finally, figure 4 shows a further variant of a punching device 22 with a punch plate 23
in which is arranged a cutting opening open on one side. A stamp 24 passes through the -
cutting opening. Stamp 24 presses a slug 25 as according to arrow P4 through a

chamfered groove 26 placed connecting onto the cutting opening. Slug 25 has to be



spont aneously fromstanp 2 but, due to the great force

exerted by stanp 2 on material |ayer 4 during the
woeehs4tgd it al so occurs frequently that sl ugP@I/NER%03/000863

shown, remains adhered to Btanp 2. This adhesi on of

slug 9 to stanp 2 is undesirable. 10 Figure 1C once

agifgplactd oVFar iHiBug §B8a6261haihe RBdifedRFfeBUTEHI Ok el 84 1AFOf slug 25
1, now however during perform ng of the return stroke

ofthrougihgropve A6 iscabtainediecasg of expangiop oha part of gug@p. 2 i s
noved upward. The expanded part of slug 9 herein cones
into contact with an edge 11 of cutting opening 6.
Slug 9 is held back in the situation as indicated by
15 neans of the slug 9° shown in broken |ines., and
then drops downward as according to arrow P3. Figure
2 shows a view of a part of a punching device 12 with
a differently enbodied cutting plate 13. The side 14
of cutting plate 13 renmote frommaterial |ayer 4 does
not 20 run parallel to material layer 4. The side 14
of cutting plate 13 is fornmed such that slug 15 does
not have to be pressed conpletely outside of cutting
plate 13 in order to be able to make use of the
expansi on of slug 15. In the shown situation expansion
of slug 15 can already .take place (see dotted |line 16
for the original dinension of slug 15). Wien stanp 2
is nmoved back fromthe shown situation, slug 15 w |

al ready be held back. 25 Figure 3 shows yet another
variant of a punching device 17 with a punch plate 18
on which detachable cutting plates 21 are fixed by
means of screws 19 and openings 20 arranged in punch
plate 18. In this variant the punch plate 18 al so
partly supports the material |ayer 4. 30 Finally,
figure 4 shows a further variant of a punching device
22 with a punch plate 23 in which is arranged a
cutting openi ng open on one side. A stanp 24 passes
through the cutting opening. Stanp 24 presses a sl ug
25 as according - to arrow P4 through a chanfered
groove 26 placed connecting onto the cutting opening.
Slug 25 has to be WD 2004/ 054764 PCT/ NL2003/ 000863 7



di spl aced so far through groove 26 that the desired
effect of a blocked return of slug 25 through groove
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25. WD 2004/ 054764 PCT/ NL2003/ 000863 8 Cains 1.

Met hod for releasing slug (9, 15, 25) adhering to a
StEdRnd 2 24) in a punching machine (1, 12, 17, 22),
by carrying the stanmp (2, 24), after performng a
punching 5 operation on a sheet material (4), with the

t ] | t h
o R P b BB 1 Ko 183 gt S0  guncing
t heachliRgll, IR ErIB!, bi éArryxﬁl@dae s@a%'iﬂ(% ng), bh& p%%ﬂﬁm%?a punching

24) durlng the return stroke back again through
cPPeralgn op paheah gnatasipl (4), witle thewrctivengirgke at lsagt partiedly tiropgh a

gﬁggﬁg?xﬁgggé) ih 'a?:ﬁ t%ﬁg?)ﬂﬁé @5 ??1 ilg glé%ao anrgg& 5166% rr)atena?(4), and

12 magrymfgmlse glamnp (@) 24h éurirfgthe fetﬁmrsﬁ’gbe ga%mgmlnahmu?le thel dﬂlﬁung

14) o cutti 1 1) renpte fromthe

s wgs'%lﬂ&ﬁ‘{>ép g cuting @ﬁa é@é@ é} othieh elree-fiting]yrpclospretie fgmp (2,
(@p,as a scraping edge (11) on slug (9, 15, 25)

adherlng to the stanp (2, 24) and releases it from

t Ishaxactgnizeddn thaf) . 15 2. Method as claimed in claim1,

5 2 . :
IR YR B Mer ARt by PR S 10 o
( 3uttiﬁh§ ,pIaZé.i{B dBy 11)gerhbre flrwnmhlsh@t nﬂ&ﬁa&@) Qﬁg@é@ hrohh@the cutting

t he L Rhery of  th é 5; adh erln%

. Baring 68 % a feraping bgpotidTe’ SiiaiS st 39)adBan Grhe ftamp (2, 24) and

p%wﬁe@fﬂfmﬁﬂm@stmpeuxz&y ng plate (3, 13, 21). 20 3.
hod as clainmed in cl'aim 1, characterized in that

the stanp (2, 24) is carried through the cutting

openi ”%{%@d éé%l&ﬁ'x%d‘fr%ltain'?gc&ﬁla?%&fl(i%% &ﬁh??%% g%{po 9043 s carried

t he punc erati on su e pe
s lthrgugtbthe l:ﬁl;tmg 5)))eladgl €6)iim thetouttingelaé B113(21) dfihg ke punching

whol |y rel edfro the cuttin | at 3,. 13, 21). 25 .
2 OPSFERF SRR IR g RrSnPy 0% i e Onl 20 éé‘tﬁnﬁg tQ fhaistagnp (2, 24) is
ChaeRed 6Vdronty i !1 fiart bethe pB®phery from the cutting plate (3, 13, 21).

3. Method és claimed in claim 1, characterized in that the stamp (2, 24) is carried
through the cutting opening (6) in the cutting plate (3, 13, 21) during the punching
operation such that the periphery of the slug (9, 15, 25) adhering to the stamp (2, 24) is
wholly released from the cutting plate (3, 13, 21).

4. Method as claimed in any of the foregoing claims, characterized in that the
return stroke of the stamp (2, 24) is continued so far that the cutting opening (6) in the
cutting plate (3, 13, 21) and the sheet material (4) are left clear by the stamp (2, 24).

5. Method as claimed in claim 4, characterized in that after the sheet material (4)
has been left clear by the stamp (2, 24), the processed sheet material (4) is removed

from the cutting plate (3, 13, 21).

6. Method as claimed in any of the foregoing claims, characterized in that a sheet



return stroke of the stanp (2, 24) is continued so far
that the cutting opening (6) in the cutting plate (3,

wao42id76eand t he sheet material (4) are |eft CPEENLIP3/000863

the stanmp (2, 24). 30 5. M#thod as clained in claim4,
characteri zed in that after the sheet material (4)

ft clear b st.a 2, .24) h )
or DEBEEL) Koreucerie Paco] o HELOMIERIEA S 3o i ore commencing
CUtHeipdfichh@bgerdtidbn. 13, 21). 6. Method as clained in any
of the foregoing clains, characterized in that a sheet
V\D 2004/ 054764 PCT/ NL2003/ 000863 9 nraterl al (4) for

?ge: S%/fégn#éiﬁi(s: ?iﬁﬂﬁ&ﬁﬁ%ﬁbﬁ@h Cfﬁltéegélsg € {Rrp 3 ﬁhgl}dct(w&eﬂda)that slug

5 as(Sl; [15, 259 deleasedifrymahe $thmpi(2,r2ey & dig-hatgeil.ns,
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characterized in that slug 5 (9, 15, 25) rel eased
fromthe stanmp (2, 24) is discharged. 8. Punching

hi i
gg%e Ir :" eg(ntjegmégmaggx gﬁé 220,19 rzz? ?(trgﬁ!%!ris‘{&ggl %gé‘ 9) (19 253 %dhé‘ﬁ)g toa

pl $e@p (B 24), 3ompriyingyr OVI ded with at |east one cuttl ng

PPELLnd Bhte 3017 oF prb ?%?:"étﬁ%fe"%%%z‘i“gg 8?’%?%(:63ab| e

bet atdenst eneptemig (2024) for Wmac hltéﬂﬁﬁtt@ufdiﬂpﬁ’@exﬁa&ﬂﬂ'lﬁ& i(s@splz{&eable
the cuttin Iatehgci# is left clear

st Bffeqna P%kf Ongp B%FT‘F‘B&OP%“%@W &hﬁéuféma t@(@ 13,21) is left

2401edrpyRe sthifif (2,P4 dsitforGH bt EHhe
chaer}actyerlzedgl(n tﬁat t esst anp ( 12 25@9%{(9 iéﬁ)iscamedthmugh

c| e eutting ppeniwg/(6:hr ough the cutting 15 opening (6) of

: h&,aﬁ&%%a iglst ﬁéﬁgé gt’ag&) %ﬂ]’éassg%dgyﬁﬂ ar agg'e iz gfa the nc("&Ting

t hepieningh{@) éfitbecwpagplatedByEx 1. he stanp (2, 24) and t he
associated cutting plate (3, 13, 21) in the position
where the stanp (2, 24) is carried through the cutting

Op®Ni ng?l(ﬂ@hlﬂ%%la‘éﬁiﬂh |(Pr12 292 Qd'lenQa 1ma1r13r@ cfa‘:‘ﬂ&@i‘ﬁ&i in that
machi_ne 2, 17 as claimed in claim8 or 9,

cHAgs Hee aﬁcﬁ befwepn thr-ﬁﬁm Re2Oundithrpaspecisted ¢@ting platex3) 13, 21) in
e HRRS ik, R (22724 kRl Al ol e SHERRL 0915 smaner

sﬁhenQQZ)nmermte fromthe side 25 supporting the
material |ayer is sharp.

10. Punching machine (1, 12, 17, 22) as claimed in claim 8 or 9, characterized in
that the cutting plate (3, 13, 21) is adapted to support a material layer for processing,
and the edge (11) of the cutting opening (6) on the side (14) remote from the side
supporting the material layer is sharp.

11. Punching machine (1, 12, 17, 22) as claimed in any of the claims 8-10,
characterized in that the edge (11) of the cutting opening (6) on the side (14) remote
from the side supporting the material layer at least locally encloses an angle with a

cutting edge of the stamp (2, 24).

12. Punching machine (1, 12, 17, 22) as claimed in any of the claims 8-11,
characterized in that the cutting plate (3, 13, 21) is supported by a punch plate (7, 18,
23) with a passage (8, 20, 26) for slug (9, 15, 25) connecting onto the cutting opening



11. Punching machine (1, 12, 17, 22) as clained in any
of the clains 8-10, characterized in that the edge

w@ 1d)/08€764 he cutting opening (6) on the side (R&I/NL2003/000863

10

15 .

20

renote fromthe side suppafting the material |ayer at
| east locally encloses an angle with a 30 cutting edge
of (6) imeths tattipg pRfe 3413, 212, whitcin pasisagy (8p20i26%is(14sged than he cutting
S gbained in any of the clains 8-11,

*zed in that the cutting plate (3, 13, 21) is
supported by a punch plate (7, 18, 23) wth a passage
(8, 20, 26) for slug (9, 15, 25) connecting onto the
cutXin d’tmplein'g mepchine %hdﬂ 65425 as el@middlia coBmAR) elgBractedized in that

cus t.i,ng.\pl at e a
( dhe i Jipé P e e BBt iy e R s A AES)
13. Punchi ng nachlne (1, 12, 17, 22) as clained in
claim 12, characterized in that 5 the punch plate (7,
18l4. 23)P@eblpsm@hlae,§l dﬁaw,tz})@srclg@pmlrlatcgmwﬂtqrdé characterized in
I
01 BhEig climg PSS, 19 St Apded elipatdf tp S buff ez, 18, 29
cutting plate (3 13 21) is connected releasably to

t h plate (7, . 15.. Punchij chi_ne

(13- 25 Foehing sachifie F-dn B 2 lgined i B of B G Said
c fm%&@memﬂ thit gulaaén Fdatd RAndR BAG tﬁé)aﬁﬁﬁg géi&&%(d? $or discharge
cutting opening (6) for discharge of slug

28) slugdd, PuAdhi ng machine (1, 12, 17, 22) as cl ai ned
in any of the clains 8-15, 15. characterized in that
bl owi ng nmeans connect onto the cutting opening (6) for
dilsch arP@mdﬁﬁg sdaoling 91, 12517,23) as clditedRi a6y bN@e KRERE BEL 5,

(1, 12 |]aimed in any of the clainms 8-16
ﬁ!?i‘é?ﬁ‘%“ﬁe?e‘a ‘?‘?ﬂﬁﬂ‘g’c NETRARATS GWF%@I“%}%“H@E(@CI‘TS (6)fer

2 ZiscREMIBOF 5188 (Sirisyesyreans for 20 the [inear
intermttent élspfacenent of the stanp (2, 24).

17. Punching machine (1, 12, 17, 22) as claimed in any of the claims 8-16,
characterized in that the punching machine (1, 12, 17, 22) comprises drive means for

the linear intermittent displacement of the stamp (2, 24).



