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apparatus for producing a |l am nate :The i nvention relate a
process for producing a |am:nate containing a netal foil strip and a
plastic filmstrip, in which the two strips respectively exhibit stanping
structures which are repeated at regal dr <inter- vals in the |ongitudinal
direction of the strips and are  disposed at c¢ontiguous points in the
| aminate, a pre- stanped strifR%eREt tMePiiteakdcoBtrip being continuously
j oi ned toget her fron1respectiv§lﬁ one end. The _invention further relates
to an apparatus for producing &° an@ﬁ&ﬁ@“%&ﬁﬁ%ﬁting a netal foil strip and

eQular i nt or vaRE ORI BTERTACCA b OF 1 B-aREbHE g SABERRER g devi co.
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toget her ofy %ﬁ?%ﬁ%@esEBhﬂﬁinin. a $%”§£”EMEE9%£¥§ 1%ﬂd(ésPE§Q§?ﬁto bring

two strips, exhi brt stanpi ng I ngs, one oh top er in

such a way fiah dtheis] api it PR hE 9wl st PEp S NPeShédtPivald Qkﬁﬂﬁ%ﬁd at the

sanme point on the lamnate as the stanping narkings of the second strip.

To this endstdmifing structures which are repeated at regular inter-

vals in the longitudinal direction of the strips and are
disposed at contiguous poihts in the laminate, a pre-
# stamped ' strip and the second strip being continuously
joined together from respectively one end. The invention
further relates to an apparatus for producing a laminate
exhibiting a metal foil strip and a plastic film strip
and having stamping structures which are repeated at
regular intervals, which apparatus exhibits a feeding and
guiding device for the laminate, a joining apparatus for
" the fixed confiection of the two strips and feeding and
guiding devices fof the merging and joining together of
the two strips.

“fﬁ ' ) From.WO-92/15118 it is known to bring two strips,
which exhibit stamping markings, one on top of the other
in such a way that the stamping markings of the one strip
are disposed at the same point on the laminate as the
stamping markings of the second strip. To this end, the
position of the stamping markings is monitored and any
mismatch between the stamping markings is equalized by
the size of this mismatch being measured and, according
to this size, the two strips, prior to being joined

together, being subjected to a different temperature in



ra
- position of the stanping markings is nonitored and any m snmatch between
the stanmping markings is equalized by the size of this m snmatch being
.reasured and, according to this size, the two strips, prior to being
joined together, being subjected tq a different tenperature in
order, by virtue of the different expansion of the two strips thereby

provoked, Jrafquaby 26ithEe Mot RiH. difife At ! ERBanERONOWE Stlé ptwan be
subjected to atensile stress, so that the expansion of this strip thereby

produced heldipd OtRErabyZ pridvoKEd, BE6h eqhaliizresthel milshatdlypeInequires a
hi gh | evel of "equi pnent conplexity in order to realize the different

t enper at unRididiiva dnEhé odfe tdteripwocanr ibes sulsjéotedatanteeetehailehe
necessary tenperature alterations can be effected in a very short tine to
enabl e t hattrsgpEnscofthae |t nekpanision efhithis skirdpni therehyto be
kept as small as possible. The control circuit required for such _an
adj ust nentprndugehnbedpst dipeeaual bzal theatmibsmateh eAsin0agses9Es i s
very conplicated and generally ngn-reactive. Furthernore, ii IS
probl enat itduls tiyperredeires rohighi Yeviel ok RJuiBRRRE HEPMBNEELEuch
starting conditj-ons, since, after thg tensile.forge hqg rogggd gway or
after the itb@Fden Hrxgealize the different temperature bombardmen
of the two strips and to gﬁarantee that the necessary
temperature alterations can bé effected in a very short
time to enable that segment ‘of the laminate which
exhibits this mismatch to be kept as small as possible.
The control circuit required for such an adjustment by
means of temperature alterations or tensile stresses is
very complicated and generally non-reactive. Furthermore,
it is problematical to connect two foils/films fixedly
together under such starting conditions, since, after the
tensile force has dropped away or after the temperatures
of the two strips in this laminate have been matched,
thermomechanical stresses would probably arise between
the two strips, which might result in the laminate
becoming deformed or the two strips becoming detached
from each other.
In addition, the so-called TAB-process (Tape
Automatic Bonding) is known. A plastic strip is herein
used as a pre-stamped carrier fiim, onto which a metal
foil is applied. The metal structure is then produced by
chemical etching.

Derived from the above-described prior art, the

object of the present invention consists in defining a
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of the two strips in this |aninate have been matched, thermonechanical =™
stresses woul d probably arise between the two strips, which mght result
i.n the lam nate becom ng defornmed or the two strips becom ng detached

from each ot her. - In addition, the so-called TAB-process (Tape
Aut omatic Bonding) is known. A plast+@ s&rip is herein used as a
pre-stanped carrier film onto which a netal foil is applied. The netal

structure pyockess ppypdodeitciya citamped plalstig film tapeDecanedbéromt he
above-described prior art, the object of the present invention consists in
defining alaminated together with a stamped gmetak ofeid Bapshiswch st anped
plastic filmtape can be |amnated together with a stanped netal foil tape
such that thatvh wiHer | het 1gasdi mass ePRpLlexheY ni §het A-sREGRen t he

structures _of the tw tapes. is kept as |low as possihle. The object of the
present i nPEEWESR ther pEructyxesses FhedEWPnFﬂ@eénl%gb%F‘ét% ¥ @31 rying
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process.

According to the invention, the object for the
process characterized in the introduction is achieved by
the fact that, after the'strips have been merged, the
position of position markings of the stamping structures,
bearing against the second strip, of the pre-stamped
strip are successively scanﬁed and,'once a predetermined
position of the position markings has been reached, a
stamping structure is introduced into that region of the
second strip situated in front of the site of the
merging, at.a distance from the predetermined position
corresponding to an integral multiple of the interval at
which the stamping structures are repeated in the pre-
stamped strip. It is generally expedient for the pre-
stamped strip to be made of metal and for the second
strip to be made of plastic. It is also however conceiv-
"able to pre-stamp the plastic strip. In this process, the
position of each stamping structure in the metal strip is
determined and this position transferred, in a type of
copying operation, to the plastic strip, the stamping of
the plastic strip being effected at such an interval that

the stamping structures of the two strips, after the

strips have been joined together, are disposed at the



* bearing against the second strip, of the pre-stanped strip are

successi vely scanned and, once a predeterm ned position of the position
mar ki ngs has been reached, a stanping structure is introduced into that

. region of the second strip situated_ip front of the site of the nerging,
at a distance fromthe predeterm ned pdsition corresponding to an integral

ful tipl e ofgduae 'ga&ﬁfc.vaén attnevmmiﬁ&ﬁ.st@m i ShaHOh UHE i  ER8A! ed in
the pre- stanped strip. It I's generally expedient for the pre- stanped

strip to beumiadfeddfltadtd] SHipratldofSthePplasbecnadeipf igl astic.
It is also however conceiv- able to pre-stanp the plastic strip. In this

process, thRstheroslitply ofetethifiéambyngtoleranses iint kheedbtahtep is
determ ned and this position transferred, in a type of copying operation,
to the pl adetwesdn i thet Beashingi poiat ande thleasdite dff i thdestgmpihgct ed at
such an interval that the stanping structures of the two strips, after the
stri ps havehbddre jpliastic djdnhe Thim diditsposedaat beheeduced to just

-4- same point on the |am nate. The mi smatch between the structures of
the metal < rfewampldiiples pphsthe dntierwal akewhichplthelesbambing by

tol erances in the distance, between the scanning point. and the site of the
stanpi ng Structures of the metal strip are repeated. As a result

of this and by precise pinpointing of the site of the
stamping of the plastic strip, the accuracy of the
position of the stamping structures in the plastic stfip
can be increased virtually a;.t will. In this process, only
the start of the plastic strip, namely on the section
between the first position marking and the site of the.
stamping, exhibits no stamping structuré, so tha£ it is
oniy necessary to discard that part-piece of the finished
laminate which correséonds to this first piece.
Advantageously the plastic strip is provided,
prior to the merging of the striﬁs, at least partially
with markings, namely in its initial region over a length
corresponding to the distance between the scanning point
and the site of the stamping, the position of which
markings corresponds to the position of the position
markings of the metal strip. This can be achieved, for
example, by virtue of this fi:;:'st part-piece of the
plastic strip, in the same stamping device in which the
structure of the metal strip is stamped, being provided
with the markings also used for the metal strip, which
markings are utilized as position markings, i.e. as those

markings which are scanned as the strips are brought



of the plastic film This distance can be reduced to just a few nmultiples
of the interval at which the stanping structures of the netal strip are
‘repeated. As a result -of this and by precise pinpointing of the site of
the stanping of the plastic strip, _the_accuracy of the position of the
stanping structures in the plastic strip can be increased virtually at

will. INn tfbgeRhegeShs aNt¥sulfCoBtiié flarkiend! &6 bkt cdid@dy on the

section between the first position narking and the site of the stanping,

exhi bits ngofHanE bl UhfxkEfgs haf Hoths storips NeEESEay thub scard
that part-piece of the finished -|lamnate which corresponds to this first

pi ece. - possiBleégnhagismatyhtden mbséady e ijdestifind dukingpriler to the
merging of the strips, at least partially wth nmarkings, nanmely inits
initial regcanndngr apdrmaigidn, cwhickpmigmagcho ddme bie segnadibetinggn t he
scanning point and the site of the stanping, the position of which
mar ki ngs calterpogdtheo silte odsithieostemping pfitheplagtid niklnd t he net al
strip. This can be_achieved, for _exanple, by virtue of this first :
part-pi ece of the Eppgedeatdyni pthen staidsne afeanmporgedevitegstheathi ch the
structure of .the . netal strip i, s stanped, bein rovi ded Lt.b .the markings
al so used 1 B;S'Pﬁé‘nﬁe%e R c%?n%rﬂ’ﬁggwgr ELGLPEi f‘% tﬂ&ﬂ tion
gf‘gl‘jéﬂtgs’ 418refint C8ReriBl K OSaNDI &l U SePEANSHSS JN° THRbyP" ©
heated only after the scanning operation (the bonding
generally being expediently effected under heat influ-
ence). This prevents the two strips, in the region of the
scanning or between the scanning and the site of the
stamping of the plas'tic strip, from being variously
expanded and hence prevents inaccuracies arising as the
two strips are joined together. It is expedient in this
case to affix the strips, in a first step, by means of
individual small-area bonding points and subsequently, in
a second step, to bond them over a large area. The
foil/film strips are thereby fixed together,. in their
position relative to each other, under purely punctiform
heating and ére_only subsequently, in the second bonding
step, heated over a large area, so that ahy varying
expansion of the two strips during heating does not lead
to warping or to a relative change of position of the
stamping markings. |
The accuracy of the joining together of the two
strips can be further enhanced by the fact that after the

strips have been merged, the stamping structures of the -

strips are visually monitored, and by the fact that, when



-5- together. As a result of the scanning of nutually corres- ponding
position markings of both strips which is thus possible, a msmatch can

- already be identified during the scanning operation, which m smatch can be

" equalized by altering the site of theébstanping of the plastic film
Expediently, the_strips are bonded together he scanni,ng, since

tthe two strd Rredetermingd dpvialkion .Q%&%P%g& té'-Bé"f PEEMBATY are
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means of ik Ve tual o S8ld 'ﬁ%&%@ﬂ%h%ogﬁfﬁt@&ds%ﬂ?f‘?qwﬁ%by_si"t@: a

second step, to bond them over rge area. The foil7filmstrips are

thereby fixps &éRaehBLErizbd beh st@PiiPedsl At iyecboreathdot hdis under
purely punctiform heating and are onl'y subsequently, in the second bonding

step, heat asbprectiohatge ve e fertdd alariyl MABA Xh opeatlirorofriahe two
strips during heating does not lead to warping or to a relative change of
posi tion ofamhautematpengonkrklngystem, by the stamping tool being
adjusted in the corresponding direction by the amount of
the mismatch. In this 'case, corrections both in the
direction of running of the strips and éerpendicular
thereto can be cariied'out.

It is expedient for circular position markings of
the stamping structures of the metal strip to be scanned
and compared with the position of circular stampings
introduced into the plastic strip prior to the mefging of -
the strips, the arrangement of which circular stampings
on the plastic strip corresponds to the arrangement of

. the circular position markings of the stamping structures
on the metal Strip. The scanning cah in this case
expediently be effected by means of a spike. The scanning
and comparison of circular structures is substantially
simpler and yields clearer results than is possible in
the scanning of other shapes. In principle, however,
other shapes ~such as rectangles ‘or triangles are also
possible as position markings. The shape of the spike is
in this case advantageously matched to the shape of the
position markings.

The object of the invention is achieved, for the

—



The accuracy of the joining together of the two. strips can be further
enhanced by the fact that after the strips have been nerged, the stanping
structures of the strips are visually nonitored, and by the fact that,
when a predeternined deviation of the position of the stanping
structures of the plastic strip fromthe position of the stanping

st t | k4 i A e
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scanned pr termned position and the site of t

strip, whi ghadi ehid CEREAGH®E 2 Pie ame b”%f OPhe E@:oC(Hﬁf’ﬁSéd- _This
correction can be effected nmanually by an operator or via an automatic

control sygheie BY Uiepdsadia)&cad@inkeiapparadives Rt idetda iary aseondi ng
direction by the anmount of the m smatch. 'In this case, corrections both in
the direcpositdon usnhi theofstidmpizig i pgrasduper pehdthal are-tdtamped can be
carried out. It is expedient for circular position markings of

t he st anpi sgrip,uans dsy othehdacit dihadt rtlpi s osbansingnegpazadusomsmred with
the position of circular stanpings introduced into the plastic strip prior
to the nmergengled with st krpp, devibcarofinyestanping Woah dispesed &1 anpi ngs
on the plastic strip corresponds to the arrangenent of the circular
posi ti on n&FRAkgeTofthehsikepf nkhetmetgingsol the two strips, the

distance of the scanning apparatus from the stamping tool
corresponding to an integral multiple of the inteival at
which the stamping structures of the pre-stamped strip -
are repeated. The position of the stamping structure in
the second strip is in this case determined by the
position of the stamping structure in the pre-stamped
strip, thereby ensuring a mismatch-free contiguity within
the laminate. Any mismatch of the two strips can be
identified early and corrected by adjnstmenf of the
stamping tool.

| It is expedient for the scanning apparatus to
contain a feeding device, thereby enabling the scanning
operation to be coupled with the feed.

It is édvantageous in this case if between the
site of the merging of the two strips and the scanning
apparatus there_is disposed a monitor for the wvisual
inspection of the stamping structures. The monitor can
contain a device for the metrélogical detection of
deviations between the position of the stamping struc-
tures of the metal strip and of the plastic strip and,
whenever a defined tolerance limit is exceeded, can trip

an adjusting mechanism of the stamping tool for



on the metal strip. The scanning can in this case expediently be effected
by means of a spi ke. The scanning and conparison of circular structures is
substantially sinpler and yields clearer results than is possible in the
scanni ng of other shapes. In principteg. hewever, - other shapes such as
rectangl es or triangles are also possible as position markings. The shape
of the spi keddjustindii theapesitiiant agotisé ystranphag toolhe shapbasf the
position nmarKkings. The object of the invention is achieved, for

t he the davdradtion dedremitest ionethenmondtiont eanuke i epmpensakedsact

that behind the site of the merging of the two strips there is disposed a
scanni ng afsarthis £od,dditecis ngxprdienssifionnthe skamPiaghitRPSt FGcture of
the pre-stanped  strip, and by the fact that this scanning.a ratys is
coupl ed wi taxhib¥t pRecadiesbing deydseng wdGh cﬁ@;ﬁﬁ%daff n§d3$§ﬁ¥‘e t he
site of the merging of the two_strips, the Lstangg of_the scgggb%g

appar at us forvRcSERERPNGGLPBE| 1nc T SHFTHERY oF i pl e of
the interval,_at whi t he st anping, styuctures,of Dk e- strip
are repeat €tFFHER ?ﬂ)‘iﬂﬁ OV%?S%SQ}%n{#?\ﬁeé?r h’gt?f&%e}r néfxf-%té.éggg%l)]d strip,
isin this ca efg%t &y NGdn ¥ oiheo PRSI Iddhetitdd'ee st ¥ HY NQga§hkeghy e in

t he pre-stéﬂb d

device of the stamping tool. It is also possible to

compensate the deviation measured on the monitor by a

manually effected adjustment of the position of the

stamping tool.
It is advantageous for the scanning apparatus to
contain a spike as a scanning element. By means of such

a spike, it is possible, in a relatively easy manner, to

detect the position of the stamping structures.

It is likewise possible of course, and should be
" expressly covered by the invention, for the sta.mpin_g
structures to be introduced into the strips not by using

a conventional stamping tool, but in a different fashion,

for example by means of a laser beam.

The invention is explained in greater detail

below with reference to an illustrative embodiment and a

drawing, in which:

Figure 1 Ishows the apparatus according to the invention,
including the strip guidé, in diagrammatic rep-
resentation,

: _Figure.Z shows the merging of the strips.

The metal strip 1 and plastic strip 2 are fed,

for the production of the laminate 3, separately to the



strip, thereby ensuring a msmatch-free contiguity within the | aminate.
Any m smatch of the two strips can be identified early and corrected by

adj ust rent of the .stanping tool. It is expedient for the scanning
apparatus to contain a feeding device, thereby enabl ing the scanning
operation to be coupled with the feéed. 9 1t is advantageous in this
case if between site qf _the nerging, of t e tmn nd t e scanni ng
appar at us BRPRES sd| §ﬁ89€§l§gm)trﬁ t 5?’ef orRYFR %?’%ue(l eit)l 0 t he

h d f h I I
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t ol erance excee (,’an trip a S I ng I’T'EC antsm o

Staﬁping t? Fhe 2 cture Fs;gned to %%e éncludlﬁﬁ %m%«%? iﬁkthe

position o anpl ng too o that eviatio etect on the

noni tor capole+3MPARSHAY 6 [RsdiysegNEo eachs igdRedaenl fSHakdEngt anpi ng
tool to exhibit an adjusting devite, which allows an adjustnment ©of the

st anpi ng t gelructuliee 5V retd i anfebdr wolles of 4M® asyhide adler 8,

transversely thereto (x and y- dlrectlons) and for the nonitor to be

connect ed thet metal] usttmigp 1 ;.s fed, past a monitor 9, to the
scanning apparatus 10. The scanning apparatus 10 serves
simultaneously as a feeding device. The plastic strip 2
is likewise located on a supply roller 4. The start of
the plastic strip 2 is provided, at an interval corres-
ponding to the distance between the scanning apparatus 10
and the stamping tool 11, with circular position markings
6, the position of which on the plastic strip 2 corres-
ponds to the position of the circular position markings
6 on the metal strip 1. These circular position markings
6 of the plastic strip 2 are produced using the same
stamping apparatus (not represented in the drawing) in.
which the stamping structures 5 have been introduced into
the metal strip 1. This étamping in the plastic strip 2
is carried out, however, only for the purpose of intro-
ducing the circular position markings 6. Further stamping
structures have not been introduced in this case.

The plastic strip 2 is fed via guide rollers 8,
past the stamping tool 11 and the monitor 9, likewise to
the scanning apparatus 10, by which the feed, too, is
effected. The protective film 12, which was originally
present on the plastic strip 2; is wound onto a disposal

- roller 13 prior to the passage of the plastic strip 2



device of the stanping tool. It is also possible to conpensate the

devi ati on neasured on the nonitor by a nanually effected adjustnent of the
position of the stanping tool. It is advantageous for the
§canni ng apparatus to contain a Spi Hg as a scanning el enent. By neans of
such a spike, it is possible, in arélatively easy manner, to detect the
posi tion ehroaghsttheistanding ttoals.11. It is Iikew se possible of
course, and should be expressly covered by the invention, for the stanping
structures to be iThe pliaeddd stteriph@ andi petadt sbyipslngas stkerwnt i onal
stanping tool, but in a different fashion, for exanple by neans of a |aser
beam stripsTare Apsmodusedsinkpl thacscanningapparatus| 10 ped %oy with
reference to an i]lustrative enbodinent and a drawing, in which: Figure 1

shows t he ddgpasadisusdt it dhein mosifiqr markings 6 are }oratefing the

the hergl ef SBecaPy 14, the -Bther rhIhkig G| BOLIBAT pPastFESatrip 2.

are fed Jodidifth RAUE 'S Yedills AN TlSecked BH U Ynd Soddén
between the two strips identified, thereby enabling the
arrangement of the stamping tool 11, where'necessary, to
be readjusted. The stamping tool 11 is disposed distanced
from the scanning apparatus 10 by an integral multiple of
the interval at which the stamping structures 5 on the
metal strip 1 are repeated. The scanning apparatus 10
contains a spike (for reasons of clarity not represented
in the drawing) as the scanning element. Determinant of
the distance between the scanning apparatus 10 and the
stamping tool 11 is the distance between the spike and
the stamping element of the stamping tool 11 which stamps
the circular position markings 6 in the plastic strip 2.
In the example represented, the stamping structures 5 of
the strips are repeated at an interval of around 57 mm.
The distance between the scanning apparatus 10 and the
stamping tool 11 consequently corresponds to an integral
multiple of this distance apart. A roughly 8-12 fold
interval has proved to be favbrabie. As a result of the
scanning of the'strips in the-scaﬁning apparatus 10 and
the inspection of the mismatch in the monitor 9, it is
possible to limit to a minimum the mismatch which is
actually produced, since this mismatch remains essen-

tially only dependent upon any inaccuracy present in the




“apparatus according to the invention (Figure 1). The netal stripis
| ocated on a supply roller 4. It is already pre-stanped, i.e. it alr
contains the stanp- ing structure 5 assigned to it, including the ci
position marking 6 assigned to each indjyvidual stanping structure 5.
feed roller 7 and a guide roller 8 the netal strip 1 is fed, past a
noni t or
simul taneously as a feeding device. The plastic strip 2 is |likew se

~located on betszeEry tlhé | mondtofh® wrmltthé sthmpingstiaoktllpcan sbe

provi ded, at an interval corres- ponding to the distance between the
scanni ng apkepdkt oeexy smalilt hbhet aopiltert dblid 1disposedi befweemdshe i on
6, the position of which on the plastic strip 2 corres- po
t he positi ostemping cteell dl pardt ithe neeannisg @ppanataisedf) ,stthe 1.
These circular position markings 6 of the plastic strip 2 are produc
usi ng the sdMRCCHIAGHSR SPPaPat YX¥n&u vsidertifhedhand: KFHRET |

whi ch t he st anpi structures, 5 e heen ,ntroduced int t he net al
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sary to the stamping tool 11. With such an arrangement it
is possible to reduce the mismatéh between the individual
stamping structures 5 of the two strips to less than
50 pm. | |

Since the supply rollers 4 and the stamping tool
11, the monitor 9 and the scanning apparatus 10 can all
be disposed in an air-conditioned: room, inaccuracies
caused by temperature fluctuations are able to be
prevented.

During the  process, the position of .position
markings 6 in the metal strip 1 is therefore identified
and, in accordance with this position, the position of
the stamping in the plastic strip 2 defined.

In Figure 2, the merging of the two strips is
represented. The representation of ﬁhe start of the
laminate, whicy is not covered with stamping structures
5 in the plastic strip 2, has been omitted in this case.
The stamping structures 5 of the two strips are laid
against each other during the operation and the mismatch

between the two is minimized by means of the position
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- present on the plastic strip 2, is wound onto a disposal roller 13 prior
to the passage of the plastic strip 2 t hrough the stanping tool
11. The plastic strip 2 and netal strip 1, -as the two strips are
Fntroduced into the scanning apparatus¢30,. are disposed such that their
position markings 6 are | ocated one on top of the other. Using the nonitor

9, the pospiiRPngk BheakWaesbiibed aibcv@nected and any msmatch between
the two strips i déntified, t hereby enabling the arrangenment of the

stanpi ng tool 11, weeldokeaes e/ pdssade sfathessedipdhehrbanhi rithe ool 11
I s di sposed distanced fromthe scanning apparatus 10 by an integral

nul ti pl e-of scahningt apralrattusiiieh the staipisngrs riedurky Beemstef net al
strip 1 are repeated. The scanni ng apparatus 10 contains a spike (for
reasons of therifepding deyriesermdthe nscamnimguwapparatushdOsciemithe

el ement. Determ nant of the distance between the scanning apparatus 10 and
the stanpi pgindok apparatne dist incehbehkke tvye sifiies are affd*xadinpi ng

el enent of the stanping tool 11 which stanps the circular pgsition
mar ki ngs 6 £ATt pBoptadt te 3t segonds pt areuady k0 Geef éﬁg‘%@s %P

) t 2t
stanping strugtures 5 of the strips,are repeated at an interval .qf around
57 mm Theduitdedndd bhifecAsenkYs ?r@l%%pm%ﬁ Lﬁepﬁf%ﬁ&%‘fnén the

drawing), which engage in the circular position markings
6 of the strips. By virtue of this guidance by means of
the guide pins,_ﬁhe.guidance being expediently effected
by at least two guide pins, the strips are p;evented from
becoming misaligned as they are joined together. The
strips which are affixed in the joining apparatus 14 are
fed.via guide rollers 8, in -a loose loop 15, to the
laminating apparatus 16, in which the two strips are
tightly Bonded together for about 30 seconds at around
180°C to form a lﬁminate 3. Both bondipg operations run
in a clocked manner, the guidance of the strips in a
'loosé loop 15 between the joining apbaratus 14 and the
laminating apparatus 16 compensates'the different clock
times. Emerging from the laminating apparatus 16, the
laminate 3 is fed by a feed unit 17 to the end roller 18.
Prior to further processing of the laminate 3, for
example into IC-card-modules, only.the first part of the
iaminate 3 has;to be cut off at an interval corresponding
to the distance between the scanning apparatus 10 and the
stamping tool 11 and discarded. This length amounts,lin
the chosen example, to around 0.5 m and, with possible

lengths of the laminate 3 raﬁging from 100 to 200 m, is



stanmpi ng tool 11 consequently corresponds to an integral nultiple of this.
di stance apart. A roughly 8-12 fold interval ‘has proved to be favorable.
As a result of the scanning of the strips in the scanning apparatus 10 and
the inspection of the msmatch in the nonitor 9, it is possible to limt
to a mninmumthe msmatch which is- actually produced, since this m snmatch
remai ns essen- tially only dependent{izipon any inaccuracy present in the
arrangement of the stanping tool 11. Since the section between the nonitor.
9 and theyStamRINg mMetligiskn siwalkept very small (the nonitor 9 is

di sposed between the stanping tool 11 and the scanning apparatus 10), the
i naccuracies can be very quickly identified and either manually corrected,
foll owi ng inspection of the msmatch in the nonitor 9, or it is also
possible to couple the nonitor- 9, in a control circuit, wth the stanping
tool 11 and to inplenent automatically any readjustnent neces- sary to
the stanping toel 11. Wth such an arrangenent it 1is possible to reduce
the m smatch between the individual stanping structures 5 of the two
strips to less than 50 [err]m Since the supply rollers 4 and the
stanmping tool 11, the nonitor 9 and the scanning apparatus 10 can al



be di sposed in an air-conditioned room inaccuracies caused by tenperature-

fluctuations are able to be prevented.. . During the process, the
position of position markings 6 in the netal strip 1 ignFﬁéTe+eLe\\\TEr;\\
Fdentified and, in accordance w th-t{ais position, the

stanping in the plastic strip 2 defined. In F| ﬂ@?

of the two strips is represented. The representation of *t he AWW&WP
I'anmi nate, which is not covered with stanping structures 5 in thé pFas
strip 2, has been omtted in this case. The stanping structures 5 of the

t wo strips are laid against each other during the operation and the

m smatch between the two is mnimzed by neans of the position

- 12 - markings 6, as described above. Fol | owi ng the passage of
the strips through the scanning apparatus 10, the strips are fed, by neans
of the feeding device of the scanning apparatus 10, to the joining
apparatus 14, in which the two strips are affixed for about 1 to 2 seconds
at around 170[err]C. The strips are guided in this case by guide pins (not
represented in the draw ng), whj ch en €. |n the circular position

marki ngs 6 of the strips. By vi QU|dance by means of

1. A process for producing a laminate containing a
metal foil strip and a plastic iilm strip, in which the
two strips reépectively‘exhibit stamping structures which
are repeated at regular intervals in the longitudinal
direction-qf the strip and are disposed at contiguous
points in the laminate, a pre-stamped strip and the
second strip-'being' continuously joined together from
respectively one end, wherein, aftgr_the strips ﬂave been
merged, the position of position markings. (6) of the
stamping structures (5), bearing against the secénd strip
(2), of the pre-stamped strip (1) are successively
scanned and, once a predetermined position' of the
position' markings (6) has been reached, a stamping
structure (5) is introduced into that region of the
Hsecond strip (2) situated in front of the site of the
merging, at a distance from the predetermined position
corresponding to an integral multiple of the interval at
which the stamping structures (5) are repeated in the
pre-stamped strip (1).

2. The process as claimed in claim 1, wherein the
pre-stamped strip (1) is made of metal and the second

strip (2) is made of plastic.



gui de pi ns,
. Joined together. The strips which are affixed in theJ

the strips are prevented from becomng ms

t he gui de pins, the guidance being expediently effeéted E at | east

dre fed via guide rollers 8 in a locoggdoop 15, to the Ién1hat$

apparatus 16, in which the two strips are tightly bonded together for

e

about 30 sezpnds atTheoprtbcebdO[#s r¢laimed oim &ladm iy ewBer&bnh thendi ng

oper at i ons

run in a clocked manner, the guidance of the strips in a

| oose

| oop 15 betpbastite §totip ng2apppxiars té ik t Hoinkiagi rkedekheppards us 16
conpensates the different clock times. Energing fromthe |am nating
appar at us 1Brovihded| aki Agast3 Hartial by withaposhtion 7maskingsed® kol | er

18. Pri or

to further processing of the laminate 3, for ,k exanple into

| C car d- nodth@sposht§onhets WRAEh aPrTEsPPRES Eanithet E°§lﬁ'&§nt eh&haut of f
at an interval correspoRdlng to the glstanc bet ween the scanni ng

appar at us PPShELPReTAT

Rgend oot ¥

eaﬁ&?ﬁ @§FH§U(lﬁh|s | engt h anount s,

in the chosen exang# to around O. Hp pogfl Iengt S of the
| ami nate 3 Tanging EmPIRFess A a+§e ¢ erein
- 13 - V'rﬁggiLioﬂeQ$59kPL¥ssnP%J' of the plastic strip (2) are
stamped. '
5. The process as claimed in one of claims 1 to 4,

-wherein the strips are bonded together following the

scanning. |
6. The process as claimed in claim 5, wherein the
strips, following the scanning, are affixed, in a first

step, by means of a plurality of small-area bonding

points and, in a second step, are bonded together over a -

lafge area.

7. The process as claimed in one of claims 2 to 6,
wherein, after the strips have been merged, the positiﬁn
of the stamping structures (5) of the strips is visually
monitored, and wherein, when a predetermined deviation of
the position of the stamping structures (5) of the
plastic strip (2) from the position of the stamping

structures (5) of the metal strip (1)lis exceeded, the

distance between the scanned predetermined position and

the stamping tool (11) for the'plastic strip (2) is
corrected.

8. The process as claimed in one of claims .l to 7,
wherein circular position markings (6) of the stamping

structures (5) of the metal strip (1) are scanned and



-14- _ Patent C ai ns 1. A process for
producing a lam nate containing a netal foil strip a_ﬂ“ ml u““luu“1,-
strip, in which the two strips respectively exhibit’£ T es.

*

which are repeated at regular intervgds.in the |ongituddifal® direction of
the strip and are di sposed at contiguols points in the lamnate, a

pre- st anpegomphirBdad thh&hes @euict idd | f heirgutant Eﬂaﬂuﬁihgsj dintae- oget her
from respectively one end, wherein, after the strips have been merged,
the positidacefi pasot the plaktigsstrip QR)t peiost Zopithe senging e (5),
beari ng agai nst the second strip (2), of the pre-stanped strip (1) are
successi vethe staipeq thed armamgementpreficvkichnedrcpdsit isdampimngst he
position markings (6) has been reached, a stanpin structure (5) is

i nt roducedonntbet piastdy @twip t (2) cerovespords ptezghgi erraagement ont of

the site of the nerging, at a distance fromthe predetermned position
: of the circular position markings (6) of the stamping

structures (5) on the metal strip (1).

9. " The process as claimed.in claim 8, wherein the
scanning is.effected by means of a spike.

10. The process as claimed in glaim 9, wherein the
shape of the spike is matched to the shape of the posi-
tion markings (6).

11. An apparatus for producing a laminate exhibiting
a metal foil strip and a plastic film strip and having
stamping structures which are repeated at regular
intervals, which apparatus exhibits a feeding and guiding
device for the laminate, a joining apparatus for the
fixed connection of the two strips and feeding and
guiding devices for the merging and joining together of
the two strips, wherein behind the site of.the merging of
the two strips there is disposed a scanning apparatus
(10) for detecting thé position of the stamping structure
(5)'0f a pre~-stamped étrip (1), and wherein this scanning
.apparatuS'(IO) is coupled with a trip device of a stamp-
ing topl (11) disposed in front of the site of the
merging of the two strips, the distance of the scanning
apparatus (10) from the stamping tool (11) corresponding
to an integral multiple of the interval at which the
stampin§ structures (5) of the pre-stamped strip (1) are

repeated.



corresponding to an integral multiple of the interv
stanping structures (5) are repeated in the pre- st U@Jm
The process as clained in claim1l, wherein the pre-*

made of metal and the second strip (21 i s made of plastlc
The process as clained in claim2, wle &n the plastlc strip (2), prior to

th t th ded I | |
Tkl ngs (8P ¢ ho TR ARRAF GRS ec F1o3mEgh pOn 01508 Lhe YREPELBntRR (ne
t K 6) of th
Efz:négnlwgééﬁﬁiqé %Hﬂﬁ%ﬂ?ﬁ%r&iéixﬁﬁ9+$ﬁéﬁa?kFﬁﬁgl?ﬁ)gsylgﬁgcgfzs??c strip
2 Th fi Cl gl 1 to 4,
\(/\h)erglrﬁ thé'%?tjrl ps @Tee Egﬁ’&é‘% %Sg‘%%;%? %ﬂ%\n ng tﬁlgﬂgcglnln?r?g n§% 0 The
process as erhe vféeeﬁ @h% %%r %Tnthgeme élﬁ.hggf)ff Ehéwagséffpé:canm ng,

are affixed step, nmeans  of Ity of small-area

bondi ng pqﬁsﬁﬁ@d,segn&lﬁ cgbg ag@mt)onéﬁgréog.% heli spieledt al ar g

ar ea. € process a [l e ne 'of clainms 2 to
monitor (9) for the v15ual inspection of the stamping

structures (5).

14. The apparatus as claimed in claim 13, Whereln the
monitor (9) exhibits a device for the metrological
detection of deviations between the position of the
stamping structures (5) of the metal strip (;) and of the
plastic strip (2).

15. The apparatus as claimed in one of claims 11 to
14, wherein the stamping tool (11) exhibits an adjusting
device.

l6. The apparatus as claimed in claim 15, wherein the
stamping tool (1l1) is adjustable in the x and y-direc-
tiomns.

17. The apparatus as claimed in one of claims 14 to
16, wherein the monitor (9) is connected to the adjusting
device of the stamping tool (11).

18. The apparatus as claimed in one of claims 11 to
17, wherein the scanning apparatus (10) contains a spike

as a scanning element.



wherein, after the strips have been nerged, the position of the stanping
structures (5) of the strips is visually - nonitored, and wherein, when a
predet erm ned deviation of the position of the stanping structures (5) of
the plastic strip (2) fromthe position of the stanping structures (5) of
the metal strip (1) is exceeded, the distance between the scanned
predeterm ned position and the staﬂﬁ?ng tool (11) for the plastic strip
(2) is corrected. 8. The process as clained in one of clainms 1 to 7,
wherein circul ar position nmargLng ™Nanpi ng  structures (5) of
the metal strip (1) are scaniféd and _ .Lonmpared with the position of
circular stanpings intro- duced into the aftio strip (2) prior to the
merging of the strips, the arrangenent of/ waichk circul ar stanpings on the
plastic strip (2) corresponds“to the arrqu;nént ,of the circular position

mar ki ngs (6) of the stanpingeo -on the netal strip (1). 9.
The process as clained in claim8, wher the scanning is effected by
nmeans of a spike. 10. The process ag|dlainmed in claim 9, wherein the
shape of the spike is matchedhto t he ShaT of the posi- _gtl on mar ki ngs (6).
-F b m -
|

]
0. :
h ..
o=y
L 1)

© - -
o
-

©
R SN v
v i
| cx______;__1ir
= .
. ,
© a
AL_n\\
Y
T™ ——
r

7
LA
g

1

12
131 2 4

4
{




11. An apparatus for producing a |lamnate exhibiting a netal foil strip
and a plastic filmstrip and having stanping structures which are repeated
at regular intervals, which apparatus exhibits a feeding and guidi ng
device for the lamnate, a joining apparatus for the fixed connection of
the two strips-and feedi ng and guig?gy; devices for the merging and j oi ning
logether of the two strips, wherei ehind the site of the nerging of the
two strips there is disposed a scanning apparatus (10) for detecting the
position of the stanping structure (5) of a pre-stanped strip (1), and
wherein this scanning apparatus (10) is coupled with a trip device of a
stanp- ing tool (11) disposed in front of the site of the nerging of the
two strips, the distance of the scanning apparatus (10) fromthe stanping
tool (11) corresponding to an integral nmultiple of the interval at which
the stanping structures (5) of the pre-stanped strip (1) are repeated.

- 17 - 10. Process according to any preceding claim wherein the

" hydroprocessed synthetic oil fraction has been prepared by

hydrogenati on of a synthetic oil fraction, at elevated tenperature

and pressure in the presence of hydrogen-and a hydrogenation 5 catal yst.
11. Process according to any one of clains 1-9, wherein the

Fig. 2




hydroprocessed synthetic oil fraction has been prepared by
- hydroconversion of a synthetic oil -fraction, at elevated
and pressure in the presence of hydrogen and a 10 hydr o
catal yst. . 12.. Process according to any one of clains
hydr opr ocessed synthetic oil fracti Abskrxaptepared gﬁ'h dr
a synthetic oil fraction, at elevated tenperature Hm%Fb

cin

t enperature
conver si on
1-9, wherein the
cracki ng of
ure in the

presence of hydrogen and a;hydrocracki catal.,yst.. 15 4 oI OCESS
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according to amFXPeReRi A FEPAT2 G, Prgd
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Goup VIl gfahpenfestedbeutall Ghich?are repeated at regular YiHe[R466FF

vals in the longitudinal direction of the strips and are

disposed at contiguous points in the laminate, a pre-

stamped strip and the second strip being continuously

joined together from respectively one end. In

define a process by which a pre-stamped plastic

oxrdexr to

£ilm tape

can be laminated together with a pre-stamped metal foil

tape such that, with the least possible complexity, the

mismatch between the structures of the two tapes can be

kept as small as possible, after the strips have been

merged, the position of position markings of the stamping

structures, bearing against the éecond strip} of the pre-

stamped strip are successively scanned and, once a

predetermined position of the position markings has been

reached, a stamping structure is introduced into that

region of the second strip situated in front of the site

of the joining together, at a distance from the predeter-

mined position corresponding to an integral multiple of

the interval at which the stamping structures of the

metal strip are repeated. The invention likewise relates

to an apparatus for carrying out the process.



