; ()e3e 9N "LLMIMNFRN6NTN28 OCT 2004 Apparatus for punching plastics This

invention relates to an apparatus for punchtrng—ptastes—accaordi ng t‘o t he
generic part of claim 1. Punching apparatuses for producing plug-in

punchi ngs for smart cards have been known for sone tine. Known apparatuses
have a stanpi ng punch that cooperates with a support or di?eﬂpﬂﬁie 00&kher eby
the plastic to be punched, i.e. the smart card, is disposed between the

st anpi ng punch and the die- pA&lée. T&e starEpi ng punch is formed in known
appar atuses so as to have t USSP BUnGag plastieed pl ug-in punching, a
punchi ng angrle of 90 always being used to punch the plug-in free fromthe

smart card. lhaoinveptiogrélatesit®an R ghikngg have,  he di sadvant age that ink
cracks occur in particular on thgﬁupper srirbggglalflgtm%StH@rﬂﬂ‘iéﬁméﬂg!j@Ihe

Fur t her ABYYIC PHERhciadm bf flash is to be observed on the underside of the
pl ug-in punched edge and chad remains on the underside. Wth respect to the

punchi ng ap Us, ink depgsits are recogni zable on the support, i.e. the
di e- pl at e, gﬁfé 1§§ taRBarﬁPﬁﬁg E‘Eﬁﬁ[ﬁﬂﬁ@}nﬁrﬁésgﬂm punthings Mélﬁm'ea?d&%év%%dj N
€S a

WO A96/ Bidekd fot §the tus for cutting plastics that inclu

support on whi chd;hgﬁgﬁ'%%p?é&ﬂg%éﬁﬁ?@ #f3psig puanh the ceogeradds g

pl ast i c@ sepparyondiyplhte) WMHeheh . dge- shaped cutting knife is

di sposed so 4 att tzpempl astic f@egéﬁﬁcﬁp\%&ﬁ%m’%ﬁ@ ’cﬁjéﬁ?tsyla&fc&rﬂelswt edges

i s 1 ncrédREGIBetVeae liestarpinggpunchesdeahs b ' njfe as a support

and di qﬂq&iogﬁ}%he cutting knives so that ?éhlg%t%gm\éo %ﬁ%pgﬁ%hlso&’ﬁ@ed

duri ng t he “cut tHRFGAHSGc0sas, tojhage the nammuwoﬁd‘feedésﬁlmiﬁlﬁgﬁﬁﬁhgéﬁfnl | qconnect s
0

t he pl CRind 4 e f .the card body, the connecti el ng’ such t hat
it is gglgy tﬂg #é%ép?ge %‘f % beingvisedge nunshdhe plugsity fred fircin alppsiatius
r educesatche abovenenti oned di sadvantages, but in many cases it is necessary

or desirable to separate the plug-in conpletely fromthe rest of the card
body over wi de areas so that only a small nunber of bars are present that

hol d the pFRYWhPgtiacinghpyndhingienveahd RO antaos 004 It.is
t her efﬁéﬁcﬁ#e rt?lbl em of  the invention to stg?tgggﬁhégggr%?%? %K Bunchin g
pl ug-ihs aatr(%e UPDex side of tae punahedivelgpLiRaieetnidre Mt dn\§F BXGERT,ON Of
a few be abserthd b ‘?é’%géf?ﬁi”fﬁgd' fp(ad,vanta es of known punchi ng appar at uses.
Thi's pr;&ol em s sol ved etartd e Bthe-1 BHiahed edganndehadfretamsgangia ¢ part
of cl aumdetsidy. With £R8EAETH Thd Fhiih: Adyant ageous enbodi nents of the
[ nvent%&g@ ?él e sélg';t?diir; t he %%%%ﬁ%%%@g %ﬁg\srrg’\k %P@g}tﬂi%ch@gmblmmd on,
it is &a. e etdve tolthghi ﬁ%’ ereb Y a mmsnmart card in
the ID-000 format is produced fror%ha srrarltglglzerséﬂﬁéh the ID-1 format, a
d.that cooperates with a support or die-plate, i.e.

st anpi ng ch_lLs use
wher eby 't ﬁg&%tr‘?nqliéf’ﬂh‘f%loﬁew@nﬂﬁﬁéal4%7 disaloses om appatatusdioricaudd a free
punchiplgsticd tBat includes a support on which the plastic to be cut is disposed. On the side

of the plastic facing away from the support a wedge-shaped cutting knife is disposed
so that the plastic is cut through. The quality of the cut edges is increased by likewise
using a wedge-shaped cutting knife as a support and disposing the cutting knives so
that they do not touch each other during the cutting process, i.e. a narrow core remains
that still connects the plug-iﬁ with the rest of the card body, the connection being such

that it is easy to break the plug-in out of the card body.

This apparatus reduces the abovementioned disadvantages, but in many cases it
1s necessary or desirable to separate the plug-in completely from the rest of the card
body over wide areas so that only a small number of bars are present that hold the

plug-in detachably in the card body.



the plug-in format is produced with the stanping punch. The cutti ng edge of

the stanpi ng punch has a punching angl e snall'er Thamrgb—aeeordi-ng-tia the
invention. The inventive apparatus has the advantage that the form of the
stanpi ng punch, which now has quasi a bl,ade at the edges, pernmits precise
separation. This avoids ink cracks occurring on the punched eag& GeT 2004
formation of . f.l ash on the underside of the plug-in punched edge. Accordi ng
to an advant 4déHirseione tan pmbﬂemfofmbeidveﬂﬁ%ité)gf the punching angle is 45.
Thi s angﬂ)m f’ihEﬂ‘?ﬂé{) roduces a sufficiently’'s 35’%‘?3 rags or panphinghed out
material |8 pressad S Rlugria tode thmchagiffes W,?H@éeeg)ffr m tql}e st anp.

Accor di n\ghﬂeawjrdq,{ge{heaﬂgﬁga&%ous enmbodi nents of the T AVERTiYm faw bass
provi ded that the Tross Sed! ﬁSkaﬂﬁ%’Hﬂlmnhimm@&hs&s of circular or
hemi el | i psoidal forminstead of having a fixed cutting angle of |ess than

90 or, accorldiingrabdermatie seregadi nt ageous embodi nent, of 45, i.e.
S ﬁapeg%gdflgg% %ggﬁ'f)% i fleﬁmﬁmﬁt}mgw@ﬁe%}gs@f &gﬁ?
ou

bei ng an ,al toget her V-

steeperqa% %&M@thg(feﬁtumjge even nore precise and the punched

material is nevertheless easily renovable. According to a further

advant ageougfdggpt%g%ﬂl?{%pgf the invention, it is provided that the cut edges
have a wavy torm OQ}W,M& bEtheriasentich s ijlt up sjnultaneously
over the whol e area when the stanping punch is Sgér{%glsﬂgg“? ﬂ?&‘ﬁ?@t glabms. 20
OCT 2004 caAdcordify { ; begins to act at the point where the wave form
has its maximum ar%crj Ogt{f}ﬁlggéndwns;tdwgpmmd that lfier ﬂl@tpﬂhgfiﬁtphhegin%@réhg%@tyhe

oW h

st anpi riyMRirfeharh asrdognfit TRLEGEH | he materi al . he “fol
inventign will be expl ai ned@(?bnfdn?%n%égs gﬁFe‘MﬂOﬁl Astewecard ihoh&ips; 1 to 6,

i n whi ¢RYOE: g stampingypunehssrasdd ' -in, Fig. 2 shows the
:anl arlg%e‘ﬂatgg’dff a sta |ﬁg pun?%f??ldﬁcer&%segvggﬁ%'éworﬁbgdl%pgﬁmg?;.a vi ew
from bel ow _%én%l? ﬁ@%@hﬂpurﬁhgd is plassd of aﬁgegglg%r%ﬁ%\g%nbodl nments for

t he crmpmgthfgﬁﬂgg-pwgdséeghn‘g{xg punch, and Fid. 0 Sp_élpe}ém_\gilaw of
the stanping punch. Firgody Mmmmgpuﬂcmrﬂfﬁélﬁﬁhgeﬁg%{b?gl}%' mensi ons
1 ni 2, i.e. a

accor dftagping phecH Basl edded therein is mn 3m
plug-in in the |Doooanf’@r@E‘.g a@% Sﬁﬁlﬁgﬁ-fithan 807 acapetlingstonae ab eshifgom t he
rest of t card gody of smart card 1 by punchings 3. There is only a
connect i on* W HiYenkee apparahadas\tha @@?[nfq -in 2 jtself contains
i nt egr@{lﬁﬂ oY rgui t 4 with contact suf %t%eeg%%%cfﬂqn %ﬁﬂ’@tsﬁ@ﬂpmgtlanrcm,f or
contact | €ss 0afas ﬂ\‘%ﬂ@ﬁddzatdhefedgmp&ﬁnﬁhfﬁe&fe gpapﬁf};d#n p! Uigi- iin2in
additi@&ﬁs‘b&hﬂ%&ﬁgﬁ%m‘ t he contact surfaces. Fi'g. T JV\% YOoids duls

|

section of a sta BiRthedsidgg s doamatipr obfaghios thSuffierkid oflhe! N

. . . - ~the .
contrq:ﬂug-hmpuﬁaldarédge_ art, the stanping punch according to the invention
has a punching angl € smaller than 90, preferably 45. This results in
cutting points 6 and 7 that allow the edges of the punching to be free from

i nk cr ack$\sprding tann advaftafb@shs ection is. V-shaped with corner
8. Thg p cegl%ir ed .embodi rrentaéof ani%-ékgrr\rgﬁggﬁgfe 15’XF9€%%PIP§HQEM angeity of
é

t he punc Yele plready Qtpqwcmmfﬂdimtgumbﬁglﬁét’ aﬂakﬁ‘{]b‘?é?ﬁ?@hqb‘-ﬁ ej ect ed
ncht g

easi | ynatdrifl i vi ew, from bel ow of the ring pu points 6
and 7 are sﬁ%éfﬂégé; cﬁgﬁPﬂ?}h%‘aEa‘l g]‘ﬁéés,ll)v\lfﬁm@vddrﬁnem theisedmB. of the stanping
punch is shown by

According to further advantageous embodiments of the invention, it is provided

that the cross section of the stamping punch is of circular or hemiellipsoidal form
instead of having a fixed cutting angle of less than 90° or, according to the preceding
advantageous embodiment, of 45°, j.e. being an altogether V-shaped cross section. In
these embodiments, the steeper angle makes the cut edge even more precise and the

punched out material is nevertheless easily removable.

According to a further advantageous embodiment of the invention, it is provided
that the cut edges have a wavy form. In this way, the pressure is not built up

stmultaneously over the whole area when the stamping punch is pressed into the smart



-4 28 OCT 2004 dash lines. The ring_punch contains interruptions 51 to

obtain the bars show n mFig. 1 connecting plug-Thn Z wtih—eeard body 1 _Fig.
4 shows alternative enbodi nents for the cross section of stanping punch g P

10. Fig. 4 shows a semcircular cross section in the area of 4t he,chtiing
edge. This g cross section permts the gjtcfnchi ng angle to be @ageoéfe@b‘gr at

points 6 %“Qf 7, Wi.thout having to accept a too tapered cross section of the
recess, $ Iﬁ‘éfeqaﬁ’eblﬁmnsdol%coutth@‘%io‘?ﬁﬂ»@hex%ﬁge E}pVertI hel ess be ejected
easily. &lﬁgseﬁfﬂo an | e. c% be obtained accordr Kg g {PHUMHAaS itssmakiraum and
hemi el | i psoi daf ~ 18 $h 4l dhg tatal Qsting pa o $ke %ﬁfﬂiﬁ%wgna’féf ace instead of
the sem therbiepia] Cross section. Finally, Fig. 6°s a' PUBCRs e ntohe
punchi ng tool wherein cutting point 7 6 has a wavy form This

advant ageously permts the punching tool to penetrate successively into the

mat eri al t o Ivethe dollwivi tHeanVss; ff i n unch as stated in Fig . 3. ¢
Thi's bot/h rries t he djﬂs.gtri but;érgln&lovam é‘? Egp nrnorsr detail dvithpsfemg e e
cutting éf¥ E‘)@’léirwhllqla: gquality of the free punching. In the abovenentioned
exanpl e, reference has been made to a plug-in punching without limting the

OCT 2004 Clainms 1. An apparatus for punching plastics,

uni versalitypig 1%@ _
in particul arofor proddBiaEcasd igth a plugihi ngs for smart cards ( 1),
wher eby the stanping punch ( 10) cooperates with a dieplate or support and

t he plasticF{g.D dh hed.is di sposed between the stanping punch (
10) and the s%ppor%o@%(ﬁ%gé}gFitvéﬁwe &ﬁ&mmn'gmdchmtﬁfs& skhgogut ti ng edge of
the stanpi ng punch (10) has a punching angle smaller than 90.” 2. An

appar at us @Bcﬁhng/sta)vi@k\ﬁfrﬂiﬂb 1 erized in that the punching angle is
45 in case of a V-shaped form o?smﬁgéwwhi on of the punching tool
(10). 3. A s according to claim1, characterized in that the cross

appar at u
section of lﬁg- ‘gf‘%‘éishgwpﬁm&nrbmb@fﬁrﬁ@rﬂk‘fbf lQbsf Qrmin the area of the
CUtti ngubfeang ! Rbss LBOL DA stamping

Fig. 6 shows a side view of the stamping punch.

Fig. 1 shows smart card 1 preferably having dimensjons according to the ID-1
format. Embedded therein is mini smart card 2, i.e. a plug-in in the ID-000 format. The
plug-in is largely separated from the rest of the card body of smart card 1 by puncI;in ]
-3. There is only a connection with the card body via bars 5. Plug-in 2 itself contains )
integrated circuit 4 with contact surfaces. A coil or other antenna for contactless data

tran . : .
sfer can of course also be disposed in plug-in 2 in addition to or instead of the
contact surfaces.

Fig. 2 shows a cross section of a stamping punch for producing free punch 3 of
Fig. 1. In contrast to the prior art, the stamping punch according to the invention has a
punching angle smaller than 90°, preferably 45°. This results in cutting points 6 and 7
that allow the edges of the punching to be free from ink cracks or formation of flash.
The cross section is V-shaped with corner 8. The preferred embodiment of a 45° angle
not only obtains good quality of the punched edges but also permits the punched out

material to be ejected easily.

Fig. 3 shows a view from below of the ring punch. Punching points 6 and 7 are

shown by continuous lines, while inner point 8 of the stamping punch is shown by



characterized in that the cross

4. An apparatus according to claim1, ‘
al—formin the area

AT

/ section of the stanping punch (10) has a hemertipsotd
of -the cutting edge. 5. An apparatus according to any of clainms cutting

/ points (6, 7) of the stamping punch (10) are of wavy form to 4,
characterized in that the -628 OCT 2084 Abstract The inventid8 0ETa2l8% to
an apparatus for punching plastics, in particular for producing plug-in

. the stanping punch cooperates with a

unchi ngdashdmesnBhé rigar eb t

gi e-plate and the pﬁggtﬁc{]%&a%{;‘ﬂéﬁ@@ti@scﬁIst}wiﬂdinbt%"l%?é‘sl?]&g Stgﬁ)i ng

punch arf@®WREIRE plughiat 2wilhcR ¢k, 40 avoi d di sadvant ages wi t TRIBER Lo
Yihe cutting edge of the stanping punch is

the quality of the punched edges,
to the invention so as to have a punching angle snaller

formed accordin
t han 90. ]7%‘ ‘?WS?MGW@]@M%BMmems forihR; .
2>d] ei ulFg gl calcal cal eal c. a] caj caj ca ca?é:é?scsasje(?‘é{?e&]fééqrupl]ngq:]mch 10.
a)J ca] ca] ca] ca] cafca‘icrg Cé’]CL‘ Capeaiectipn &) ar] ga) of & lﬂlt' El """ ## #0##
% ei u| weedtioh eemligahe phialiG,al cAl cal ca] ca] cal ca ca]'Cae &res) thisccross
aj c] ca] ﬁg‘%c"a] c ajca] ?a?caﬁ%g}‘gg t@iﬂecfa]i@@al;bep&rtﬂt@oints 6 and 7, with
a) ca, ~ 3H0RE OYacdept B804 4k /ROFHIOYE () - @ XO" [ 10%& (§2¢ /> without
109&’ ( )thié]ﬁ%o “g‘éé 21{3 " S 1on of'the recess, so that the punched out
vertheless be ej i
Jected easily. A steeper angle can be obtained according

to Fig. 5 if a hemiellipso; i
& miellipsoidal form is chosen as the Cross-sectional surface instead
the semicircular crogs section. -

or the quality of the free punching.

In the i
| abovementioned example, reference has been made to a plug-in punchin
without limiting the universality. g
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plate or support and the plastic (1) to be punched is disposed between the stamping

punch (10) and the Support or die-plate, characterized in that the cutting edge of the

Stamping punch (10) has a punching angle smaller than 90°,

2. An apparatus according to claim 1, characterized in that the punching angle is

45° in case of a V-shaped form of the cross section of the punching tool (10).

3. An apparatus according to claim 1, characterized in that the Cross section of

the stamping punch is of semicircular form in the area of the cutting edge.

4. An apparatus according to claim 1, characterized in that the cross section of

the stamping punch (10) has a hemiellipsoidal form in the area of the cutting edge.

5. An apparatus according to any of claims 1 to 4, characterized in that the

cutting points (6, 7) of the stamping punch ( 10) are of wavy form.
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The invention relates to an apparatus for punching plastics, in particular for
producing plug-in punchings for smart cards, whereby the stamping punch cooperates
with a die-plate and the plastic to be punched is disposed between the stamping punch
and the die-plate. In order to avoid disadvantages with respect to the quality of the
punched edges, the cutting edge of the stamping punch is formed according to the

invention so as to have a punching angle smaller than 90°.



