WD .2004/:054764 PCT/ NL2003/ 000863 Method for rel easing slug after punching,
and punchi ng machi ne The present invention relates to a nethod for

rel easi ng Y@ &Y+&akWeéti ng to a stanp in a punchi ng machi FCTASLAMoEemEiNg t o
the preanble of claim1l. The invention also relates to 5 a punching

machi ne for releasing slug adhering to a stanp as according to the preanble

of claims§S. pf'e?t oK Crul:[e asg f tﬂln sh et ma erlz%' that functions as carrier
punching b o APES fg Jleast ’0%363 Rt BU1 “Fmé‘ﬁ RpFHaEmashing cularly in the
producti on of sem conductors. The 1o carrier (leadfranme) can herein consi st
of a thin rreLrgI | ayer, although it is also possible for the carrier to be
a multilayer [BORESFHATEBIPCBHER I MEheE forfrisasitasley aierRg o SITRB IR part s to
be punched oy d f si ons
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punchi ng @onmpd@crfamg wachingrfoorsleagieg g pdledng cxadthpp onadchalingieahe peambleal (i n
t he order m{ag gude of thousands 15 of kg per cmi). These factors have
the result tﬂa punched-out or cut-out sheet parts (referred to as "slug")
remai n adhered to the stanp after renoval fromthe sheet material. A

pr obl em whi CE can occur heregﬁg t hat duri ng&a return stroke of the stanmp
the. slug cahe Benching oz gufing,af hinghess npateral Bt fiaeikons ga rHTierpiglel@nicheet
material, wi &chn%&m%nts@@rﬂﬁ GOBRGE paticPEIPLANE ;dauétnﬁ offe&ﬁh@&cum&g%l ng of
the carrier with electronic 20 corrponents not her Pr oblemis that slug can
accunul at® belrow (eéirpredenn herciftspatisttofie thig aratdl éver, slthoghiled abg@hsmhﬂat
punchi ng of e ' J ' y.

sol'uti ons ar%yllg%o‘%myﬁé}tm {Eg}%]rulﬁ]@%le‘gjrn?! qu&l%ngé% CG%S& SC éﬁ‘g%&%{rs ug after
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I ncl uded in fobdes afd @stitdlobalyain thSstRet1@hterialWintihe srdei GMEi@ituSSY thesisahlan t he
di anet er _ of af stanp. .The hole is stretched durl%gs‘ passage of the stanp
wi th- adhér ed® s‘\‘qlber o). d Bisn Tagkory bryedhqigsHadatRpae ‘Q%Pbﬂ{j‘r?uf HieeBRATH| asti ¢

layer, the digept&to RfshiPe Hplig ainirdde &l ﬁ%? thér%’rﬁéva‘l"frb}n gechaase again.
During the return stroké of the stanp the elastic layer wll close tightly
round the st@aitiahé rrpRlem which can occur here is that during a return stroke of the stamp the

slug can be at least partially carried back again into the sheet material, with the
consequenée of problems in the further processing of the carrier with electronic
20  components. Another problem is that slug can accumulate below the level at which the
‘carrier is located such that punching of subsequent sheet maierial can thércby be

disrupted.

Many solutions are known in the prior art for controlled discharge of slug after the

25  performing of a punching operation. The European patent application 1 066 932 thus
describes a mould construction wherein an elastic layer is provided which covers the
cutting opening in the mould ofthe 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

30  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

serape 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 inventionis to
provi de an inproved nmet hod and punchi ng WO 2004/ 054764 PCT/ NL2003/ 000863
machi ne ofw‘f’n@“f"yﬁé* stated in the preamble with which ceP@EHNhIW3BMAE
provided in 2 relatively sinple manner in respect of separating slug and
stanp. The invention provides for this purpose a nethod for releasing slug
adhering to macHigdWd thé typa sueddhthegremetic néthashigcantaiitngar e proeideiai m 1. The
met hod accordi ng to tr}e 5 invention i s based on- the i nsight that a
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the sheet materi y a cutting ‘openi ng cl anpi ng Yy ‘enclosing the ‘sheet
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will return §Ro Moﬁn&fd':@tH&%JosmGﬁX\ﬂx%MﬁQlluEWagbnuﬁlﬁli#f SorltRAtedBs! theOf t hi S
(smal 1) enlargerent of the punched-out sheef parf’ After the slug has been

carried at |wasiniggpan of thyshertweigrialitidy euwuttingppopes M@glpimgié enrd@s@s thsed
expansi on W a I u n ngly
round the st%]r?% m%igeﬁe];%érgdégp{]?&“ éqefat B'gsﬁaeggolﬁoﬁ\%e “f/}i E‘]éﬂy stanp

in the 15 cuht kgt sREARNY sehjedtay amhﬁg bfhtamhmasttroqlienteﬂhﬁasmg:en@fressm cut‘tu ng
opening serves to hold back the edge of the expanded sl ug Br&ﬁcti ng from
the stanf THIIY DHENEFORRICFEL MALY wrekeﬁ%dcléw%r%w P RELOER g is not

carried backgkohq fgﬁm?s%ﬁﬁﬁomaaé bAthid @HEN) ediihoCAB R e p&nehédagmeh@éent

invention, use is e nost approxinate prior art of deformation of
a'resilient prt éficathelshpdrs hmami@mthasﬂpmkﬁélypmmghﬁgqﬂémgc@mmm wediffers
expressly 20 fr the |nsn§ t ac or di n t he Eresent ny. ereln

use is made S BRI Y Hgﬁ Cet‘ﬁ% C?}Sm SPE RSP C%P%]h dlé'SyCI’l bed

prior art, &odﬁﬁ @& RRBIpetelcapirided bRy &l nbsomgaﬂmesamywitmtﬁemmmbd
according to the inventiagn. Such a |ayer I Nng_ unnecessary isS

advant agBousSUHIEARGT HE HEFTE hESEHE! stigkEeils éd th‘acqta%?mﬂglwr‘ﬁs (Vv Bely
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: the ccrtamty that the slug is not carried back to the processed material layer. In contrasi
to the present invention, use is made in the most approximate prior art of defor_niation of
a resilient material-layer assembled with the punching device; this differs expressly
20  from the insight according to the present invention wherein use is mgde of the
~ deformation of the slug. Other than in the described prior art, a deformable elastic layer

is unnecessary in the method according to the invention. Such a layer being unnecessary

P

is advantageous, among other reasons, because such a layer is relatively susceptible to

25
In a particularly advantageous applicatio.n 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 cdtting plate. It has been found possible in practice to achieve unexpectedly

30 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




In a particularly advantageous application of the nethod, the stanp is
carried through the cutting opening in the cutting plate during the
punchi ng dperédivgtiesuch that the periphery of the slug sdiisrimgoedssst he
stanp is released over only a part of ihe periphery fromthe cutting
plate. It has been found possible in practice to achi eve unexpectedly 30
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can take up :S}%ﬁlgggggcfg%%\?t%fl Mz) pér}gﬁéagthie\%mf%w%%??%a%t.m%ﬂf’?* @F&E%g obt

r eposi ti oni ngepaitfaminphfitios dlak i dehsiderauydeduckNrhisil FoSAGE behaRRORAY tiEM
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the slug Ro IBMgEhen theslugasmpiiag 81 §pfachivith ¢iei ryingtpbie o ahlsastavd sides. Thas
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pl ate, the chance of  repositioning of the slug is-considerably reduced.

This is found.to be particularly the 5 case when the slug remains in
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preferably carried tﬁrough the cutting opening inthe cutting plate during
the puncHPng Y8198y a¢lpasad oatihe Reiting péatp dinerstiethyn 06 possebiiyuy texifieg baing t 0 t he

stanp is 10 I ease Jhe gutting phate. There is then.no
possibility \oﬂgﬁtfhée{ bg ?l{ljeg&%gﬁég‘{e%wé’l' (II} it g%‘f’evﬁglg?sﬁ'g%ctﬁtepVﬁ&eo%gtr{flﬁéﬁmﬂl% is
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on the side rera%&é romthe sheet material is at an angle to the plane

through the Mt rougy te ety 1ayrenWith gudiasgsognesy Oﬁﬁl%’ QUHRE FR§NBBAHPNg i t
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cutting plate but 15 only over "a substantial "p peri y of the
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cutting 20 opdriatddmthdrmsamerl ar process in which a sheet part is forced out
of a larger whole using a
" Itis noted éxpressly that a punching operation is also understood to mean a cuiting
- 20 operation or similar process in which a sheet part is forced out of a larger whole using a
stamp. Another advantage of the method according to the invention is that the method
can be performed in relatively simple manner with existing equipment; the movement
G ) of the stamp corresponds at least substantially with the movement of the stamp in a
prior art punching machine. Attention does however have to be paid here that the stamp
25 is carried sufficiently far through the cutting opening. Only the dimensions of stamp and
cutting plate have to be adapted to each other, and these components are usually

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

investment in the production means.

30 The slug released from the stamp is preferably discharged further, for instance by means
of gravity and/or supported by airflow. The retum 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 method can be perfornmed in relatively sinple manner with existing

equi pment WQ A¥HIB76rent  of the stanp corresponds at | ea®TT/Subved/amnsial |y
with the novenent of the stanp in a prior art punching nmachine. Attention
does however have to be paid here that the stanp 25 is carried sufficiently
far through thmchiogopergtipeni ng. Only the di nensions of stanp and cutting
pl ate have to be adapted to each other, and these conponents are usually
product -dependent, so that introduction of the method does not require any
consi der abl e THIMESEkIBER I b ; Jhe, from
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can be placed on the cutting plate before comencing a subsequent
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carried through ¢ alftddGp %Qhﬂ&{lyﬁpﬂf@%%?b&% bf‘:hk'aﬁ&mte'gseo%é”p passes
close-fittingly through the cuttlng openi ng the cutting pla The free
g

space bet weefaterifdfgcaiipeathis nroeesabeiog pptlied penicuianky fpi proeessing sheet poirtal on

where the st he C Ltin ening is hereipn smaller
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this process _bei ng |ied particularly for processing sheet material  with
a thi cknéss BFSTHIARK§™ Wth such a punching machine the advantages can be
real i zed as already descri bed above with reference to the nethod according

to the 15 present .invention.
: ‘The cutting plate is preferably adapted to support a materiai layer for processing, and

-the edge of the cutting opening on the side remote from the side supporting the material
layer is sharp. The sharp edge can herein run parallel to the side supporting the material
20~ layer, although it is also conceivable for the scraping edge of the cutting opening to
enclose an angle with the support surface for the material layer. When the edge of the
) cutting opening on the side remote from the side supporting the material layer at least
( \’ locally encloses an angle with a cutting edge of the stamp, repositioning of the slug

relative to the stamp can be prevented. The advantages hereof have already been
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described above,

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)
30 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 plurality of cutting plates are fixed to a single

punch plate, this is also advantageous wher 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 cutting opening on the side renpte from

t he side suppenrbrivg:+the material |ayer is sharp. The shamnedagiega’ herein
run parallel to the side supporting tke material 20 |ayer, although it is
al so concei vable for the scraping edge of the cutting opening to enclose
an angl e Wi t feutth@ p3ae perrrblag Wil 8l £ie8) thdiehal®d BE ieplack@Waile (WNGN h&idagige of
the cutting opening on the side renote fromthe side supporting the ©
materi al | ayeuitiog platesean Yegegined: encl oses an angle with a cutting edge of
the stanp, repositioning of the slug relative to the stanp can be
prevented. The advantages hereof have already been 25 descri bed above. In a
preferred varfoatte fifiRer@idchhfg ophlag,8utthnShipe ah@dr BlbwindMBaH cBh 8bmedt tdtoa
passage for sIu%_connepting onto the cutting opening in the cutting plate,
whi ch™ pas$agdhs @ting epening REa peKaingaaaching capedmpigse drive reeans imige pheale

(usual ly nanqlflaqﬁ%rr%g efl{nggg A, _C)em{;:ﬁt ot E@{@ have a limted size.

It is al so possi ere for a sing : punch plate "support a plurality
of separate cutting plates. When the cutting plate is now connected
rel easably t he punch pl at it is pqossible to detach a cutting plate
fromthe pun cﬁfegi‘?‘g I?Yﬁ“tif’%ﬁ'j"éﬁ}“e hg?heﬁﬁ‘?ﬂa%é?féﬁéé refGrss6s Exthe ppn-fipdt ¥e a
plurality of cgiubliashelasn ﬁ{ﬁolﬁéxﬁﬁ&fih@re@, wiedghe punch plate, this is
al so advant ageous when there is damage to a cutting plate; only one WO
2004/ 054784 eN A ghogvsialg hematiclaraB(s8ctich though agapldeuidfing édvatd vel y snal |
size) then has. to be repl.aced jle the,still funct.ioni.n uttin | at es
o be ot ai agadebfo HREEGEONAN 4fuknf et sir PG g RPripfiohis 8 4l o
bl-owi ng nmeangpumingceeagioh, onto 5 the cutting opening. The punching machi ne
can conprise _drive neans in the usual_ manner for the linear intermttent
di spl acenent figpretlFeshops e cropissepti@seiteurniza atteionpypahingseoke hasthegn el uci dat ed
wi th referenggripfihe non-linitative enbodiments shown in the follow ng
figures, wherein: 10 figure 1A shows a schematic cross-section through a
part of 45 pufighiel§ shewis¢es craseescidmaf figurasHe ami/Bhdiong ardura strakeof thk | ayer
for processi ngnc%ri of tqg the start of the

D ing device,

figure 2 shows a schematic cross-section through a part of an aiternative embodiment

variant of the punching device according to the invention after a punching stroke has

been performed, '

20 figure 3 shows a schematic cross-section through a part of a second alternative

embodiment variant of the punching device according to the invention prior to the start

of the punching operation, and
R figure 4 is a perspective view of a part of a third alternative embodiment variant of the

punching device 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 Qery slightly larger than the largest beriphery of stdmp
30 2. Cﬁtting 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 cuiting opening 6.

Figure 1B shows the part of punching device 1 shown in figure 14, now however after

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



punchi ng operation, figure 1B shows the cross-section of figure |A after a
punchi ng stroke has been perforned, 15, figure I C shows the cross-section
of figureswDAamd+TB during a returnestroke of the puncpapgLieyinegss figure
2 shows a schematic cross-section through a part of an alternative

enbodi mrent variant of the punching device according to the invention after

a punching stgcakgohasmp Dean tHRutiRiBEnind @ if coking tpl?ate'sﬁ‘&\lﬁng?thé Egﬁémﬁ j C
cross-section through a part of a second alternative enbodi fren ari ant of
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punchi ng operatign I QR NS erspective view o art of a third
alternative elr‘a'{%éégi ﬁeﬂgﬁ%\l}%ﬂggﬁﬁ dglpn‘t’ H-'% p%Bfl}Hg%PﬁedatboéW tﬁ%%rgclﬁg\grfﬁlcf‘?dt he

i nvention durfedig ctitfig planching glu@esghhd@to adimillddi At The DHCIRT &rRRkibndbf a
punching device 1 with a stanp 2 which is situated above a cutting plate

3. Lying dn cliaft.hg- e dinecngionof slugghveliiieattil pagteaily sutroundsd by emaséring laphi €lor i s
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plate 3 is a ng openi ng i I's only very s Ia%ﬁger t han t he
| ar gest peri ppentynenhsly fampst3Qp 2.buCulut inthe Rrat ford dxertedppomingd dymaegunch
plate 7 in V\gi ch, under cutti,ng _ﬁgeni ng 6, a g{assa e 8is left clear which
has a cl ear | y*Ye&# §URng fyPHastgRS. dHasp 15 TRRQUE BN AIGTUE 9» aEShAWTe TPBA8RHoWs t he

part of punchigfged@ViiGhp 2. BIOWhekidnlok BUES 1d SanfpOs RQURYNSGEAf ter  stanp 2
has performed a punching stroke as showh by neans of arrow Pl. Through co

WD 20041084764 t PCT/ NL2003/ 000863 6 action of stanp 2 and the cutting

opening 6 ingcutti | at e during the punchin str.oke, .a terial part
(A5 et or r E1Pb G B SoP il echdd R el §t e Shiflinan gy BF 4,
A-particul ar defih@gértanind\¢f th ettt REDENGE LB8F 2iriddatddSht Madns df bebw!rel ng
released frgomecutting plate 3 the slug 9 exrﬁsnds to'alimted extent. The
original di mefAIRAE Beves upwagl. g hejexpanded parphadvgs? Bereisrcogies dntg campactavidh i | |

partially supf eyadedefdRidpehidl 6! SXE' i¢ hQH back in the situation as indicated by
15 means of the slug 9" shown in broken lines., 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 embodied
cutting plate 13. The side 14 of cutting plate 13 remote from material layer 4 does not
20  run paralle] to material layer 4. The side 14 of cutting plate 13 is formed such that slug
15 does not have to be pressed coinpletely outside of cutting plate 13 in order to be able
to make use of the expansion of slug 15. In the shown situation expansion of slug 15
o 3 can already take place (see dotted Jine 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.

25
Figure 3 shows yei 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 thi.s variant the punch plate 18 also partly supports the
material layer 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 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




cutting .plate 3, is shown by neans of the dotted lines 10. Slug 9 can

rel ease spontaneously fromstanp 2 but, due to the great force exerted by
stanp 2 omwomkensgks | ayer 4 during the punching, it al %1@@%63%0 (?quently
that slug 9, as shown, remains adhered to stanp 2. Thi hesi on slug 9
to stanp 2 is undesirable 10 Figure 1C once again shows the al ready shown
part of punc f the _return
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The - expanded thyangh gioos¢ 2isbbimeelitecanees ek pinsios 6N pit ofMlidns.an edge 11 of
cutting opening 6. Slug 9 is held back in the situation as indicated by 15
means of the slug 9 shown in broken lines., 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 renote frommaterial |ayer 4 does not- 20 run parallel to
material |ayer 4. The side 14 of cutting plate 13 is fornmed such that sl ug
15 does not have to be pressed conpletely outside of cutting plate 13 in
order to be able 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 dinension of slug 15). Wien stanp 2 is noved back from
the shown situation, slug 15 will already be held back. 25 Figure 3 shows
yet another variant of a punching device 17 with a punch plate 18 on which
detachabl e cutting plates 21 are fixed by nmeans of screws 19 and openi ngs
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 opening open on one side. A stanp 24 passes through the «cutting
opening. Stanp 24 presses a slug 25 as according to arrow P4 through a
chanf ered.groove 26 placed connecting onto the cutting opening. Slug 25 has
to be WD 2014/ 054764 PCT/N1,2 0 0 3 /110 3 63
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7 dj splaced so far through groove 26 that the desired effect of a bl ocked
return of slug 25 through groove 26 is obtai ned because of expansion of a
part of sM{y2@HesNNG 2094/ 154764 PCT/ N L2003/ 000863 8 ClrimmsL2ubimoMsthod for
rel easing slug (9, 15, 25) adhering t& a stanp (2, 24) in a punching
machine (1, 12, 17, 22), by carrying the stanp (2, 24), after performng a
punching 5 oggsmtsd on on a sheet material (4), with the active stroke at

| east partially through a cutting opening (6) in a cutting plate (3, 13,
21) supporting the sheet material (4), and carrying the stanp (2, 24)

during the return,stsro back. agai n.t h.the cutting apening (6) in the
cutting pl at 2 (3, @E%’?Odgfef} r S‘é‘ﬁ%@cg%egggf?%awg @r&?t%ééﬂatﬁélrs@awh(ng,

24), 10 char agtkint 28d?2| 17, Dhat byt Heryeist thé BEmBREM ihb arj ng the
return stroke such that theysi_}de (@% of ?‘ﬁg c@uﬁfl&'g elg?lrg{tﬁg"?%?n o 21)
renot e frbn1Pﬁgggﬁizilﬁﬁﬁbmﬂﬁhﬂs?}“eWghge@h@mgﬁhﬁmﬂh&?pm?ﬁﬂmg¥mqma?;ngzg$)
as a scrapin g ; : adherin e st

and rel ease_gmlﬁt"_ﬁ?om‘i%ﬁg%s?g%%n‘( Ig]:am )1¥%) ?.ppﬂfépﬁg!&e %BWQQGHQE(H}’HH‘@;I ai m
1, charact er tareydng the shaip De4)sdudifp teZen2ditrdke Hadk g S6 thbkphaugbutifle cutting
opening (6) in the cutting plate éS 13 21% during the punching “operation
such that th&PRES EhEye shtting glaty Gg13.81) whichzinsefihegly soclossstthestatmid (2,
24) is releaped over only a part of the periphery fromthe cutting plate

(3, 13, 21). 20 3. Method as clainmed in claim1, characterized in that the
stanp (210 24¢hargcterired imdthat hr ough the cutting opening (6) in the cutting

Phate, (3 Song By R IR RTE U G010 RSP R, SUSBPLRLETY, o
the cutting quitirgepléd (3,13, 22kmoRSrom the sheet material (4) engages around the cutting
opening (6) as a scraping edge (11) on slug (9, 15, 25) adhering to the stamp (2, 24) and
releases it from the stamp (2, 24).
i5
2. Method as 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
released over only a part of the periphery from the cutting plate (3, 13 21).
20
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
L ~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).
25
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)inthe

cutting plate (3, 13, 21) and the sheet material (4) are left clear by the stamp (2, 24).
.30 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




4. Method as clained in any of the foregoing clains, characterized in that
the return stroke of the stanp (2, 24) is continued so far that the
cutting opening (6)inthe cutting plate (3, 13, 21) and the sheet materi al
(4) are J.egr by the stamp (2, 24). 30 5. Meth = al in claim
4, charg%féﬁfgg? in that after thegsheet material (2%H%ﬁ§@b@ggﬁgleft cl ear
by the stanp (2, 24), the processed sheet material (4) is renoved fromthe
cutting plate (3, 13, 21). 6. Method as clained in any of the foregoing
clai ms, chareend ($)letprpeestinmi Plicednadie optinzadart (5543.64) RTicNoaRGRLRH0863 9
mat eri al (4&ﬂéﬁkhﬂggﬁ j;ng is placed on the cutting plate (3, 13, 21)

bef ore commenci ng, he punchi ng operation. 7. Method as clainmed in any of
the foregoing clains, characterized in that slug (9, 15, 25) released from

the stanp (R, 24l j : | I N 1 Ll 22) for

rel easi ng sFIIZ'UQ Métﬁold%ls %%gﬁédggﬁneyrﬁ%ﬁ#%g%hg gltﬂgﬁéli gﬁ a(rgﬁg%d]i%ct%wlf%l ng: - a
cutting pl dPels 339) ralgased firpmphaniamie(@, 3) isdisthadgedist one cutting opening (6), -
at least one linear intermttent displaceable stamp (2, 24), displaceable
between a position in-which the cutting opening (6) in the cutting plate
(3, 13,. 2B i s Busthingmughing(1, 2h&7,22hfor releasiag lug (Y 18, E)sidhering form Whi ch

the stanmp (2, 24) i ri.ed' through the cutting opening (6), which stanp
(2, 24) paggg?é%@ﬁ'ﬁh#lﬂ%‘l y through the cutting opening (6) -of the

cutting pl ageufifg plae (213, 2Dhavededwits adleast dubaittin @psmh%tﬂg opening (6) in
the cutting EI ate ((3 13, 211 ha@pin ttle sidé éé:l . Of the cutting plate
(3, 13, 21) -euleadons Hagarinisrmittat displassable stamp (4, 29 displaeeebledisbveemn . f or
rel easi ng ﬂ%,t&gﬁ[ ' t mﬁ%ﬁg@ 3 24) LY
machi ne (1%%01(%7‘”&%5) as clai r?eh%%i(ﬁﬁgltgi@m i .ﬁar 3&?%%1}%(}&?%&%2? t he
free space theettamp (2, 24parst spesitics inaviclethd stamp @5 2d)ds earsidd trovginthe pliting (3,
13, 21) in the sition where,the s 2. 24) is.carried throu the |
cutting opBPFHRE féawfﬂgﬁémlﬁ @rz tpﬁ?}\sﬁg %gﬁmﬁﬁé‘m‘%r{ﬁﬁwaﬂm 1, 12,
17, 22) asqghpicilfigipglate(Ri13 B1)pr 9, characterized in | :

characterised in that the cutting opening (6) in the cutting plaie (3; 13, 21) has on the

side (14) of the cutting plate (3, 13, 21) mrned away from the stamp (2, 24) a scraping

.edge (11) for releasing slug (9, 15, 25) adhering to the stamp (2, 24).

9.  Punching machine (1, 12, 17, 22) as claimed in claim 8, characterized in that
the free space between the stamp (2, 24) and the associated cutting plate (3, 13, 21) in
the position where the stamp (2, 24) is carried through the cutting opening (6) is smaller
than 0.02 mm. |

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

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



that the cutting plate (3, 13, 21) is adapted to support a material |ayer
for processing, and the edge (11) of the cutting opening (6) on the side
(14) renoiyp bnerihe side supporting the material |ayer . 1.
Punchi ng rr?%hi nﬁem?gfa 12, 17, 22) as chginmed in any of thpeé@?éﬂ'ﬂg/&g@éo,
characterized in that the edge (11) of the cutting opening (6) on the side.
(14) renote b r_at.| east IocaIIy
encl oses .an a(g{;ﬂgh %\A&?‘tuﬁggﬁné@f F%g’tneg& lémﬁasg%te?s‘t r‘rﬁk?‘é? 8of than Sic gyifien ng
machi ne (1, 12p#mpg2P) as clainmed in any of the clainms 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 openimng Cy¥ndQiéd b the

late (3, 15, 31) | he R el Ao o S Uy Rt il 15 el Botp e
“openi ng (6). tlleszlunph@eh«rh?gl&aza)smoma phialidy bf s@dyatasu@hgpres. i n cl ai m 12,
characterized in that 5 the punch plate (7, 18, 23) supports a pl urallty
of separate cutting plates. 14. Punching nachine (1, 12, 17, 22) as cl ai ned
in claim12 on 13pupkiapasierihead)?, i's
connect ed rel easably to the puﬁch g7at92%“tmﬂl§8%g£aIHI@BP§L§ &gﬂ?\%gl’%\é&)ﬂ
machi ne (1, iiatthercuttipg phate @) 1, ﬁ‘éhlslcnnmddhleﬁnblycﬂoahmrﬁhbdate ¢hamsaesder i zed
in that suction neans connect onto the cutting opening (6) for discharge

of slug (9, 15, 25). 16. Punching nmachine (1, 12, 17, 22) as clained in any
of the clai mé5.8- 1Bunchlt5gmehaﬁﬁa(QIBIIIZ'?Q?)Id%cH@EdeWcFTQhé@ﬁHﬁs g.qphect onto
the cutting eni ng for discharge of slug (9, 5) . 17. Punching
machi ne (1, §Hrage] lzzé)w Q&atév%owamﬁcwcmm@ﬁe@ttmme@nmﬁ) for discharge
characteri zegfghqg(ghqg ij)e punchi ng machine (1, 12, 17, 22) conprises drive
means for 20 the linear intermttent displ acement of the stanmp (2, 24).

16.  Punching machine (1, 12, 17, 22) as claimed in any of the claims 8-15,
15, - characterized in that blowing means connect onto the cutting opening (6) for
discharge of slug (9, 15, 25).

17. Punching machine (1, 12, 17, 22) as claimed in any of the claims 8-186,
characterized in that the punching machine (1, 12, 17, 22) comprises drive means for

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



