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sheel® v feurrent are applied into the fo
sheet.i punchighfy device #%gE%DdMIO%nd. in which the foil
sheetsf&pe gluggp“ogether after appl yi ng the punching structures in such

a way t PeLupaRs punching structures of the foil sheets glued together

have a predeterm ned position towards each other. Furthernore, this

invention relates to a device to manuf acture a | am nar conpos:te f
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Patent Application
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Method to Manufacture a Laminar Composite

This invention relates to a method to manufacture a
lamipar'COmposite out of at least fwo foil sheets in
which recurrent punching structures are applied into
the foil sheets in a punching device in .equal distances
and in which the foil sheets are glued together after
applying the punchlng structures in such a way that the
punching structures of the foil sheets glued together’
have a predetermined position towards each other.
Furthermore, this invention relates to a device to

manufacture a laminar composite.

Such a device is, for example, known from DE 29 39 014.
The glueing of a metal foil sheet and of a plastic foil
sheet is described in this publication. Before glueing
the two f011 sheets together, both foil sheets run
independently from each other through punches in which
different punching structures are punched into the

respective foil sheets. To avoid and/or.feduce a



di fferent punching structures are punched into the . respective foi

sheets. To avoid and/or reduce a m smatch of the- Imm.fOII.sheetsn,
agai nst each other occurring due to di #ferent expansi on coeﬁflpqemxs-of-the
material of the foil sheets, a relatively costly control Systémi$ *..* .: ‘

e rep

instal | ed, by neans of mhlch the speed of the foil sheets can be changed.
FurthernDre from 92/ 511 Iac two, foil sheets, which
have punchpﬁﬁnﬁﬂ} ﬁ§§W9% E%ﬁ:%%l Eﬂe?g ﬁn§ ﬁaghw8§£Fﬁat t he

punchi ng mmdcun;anﬁ dduatnmﬁifﬁéreﬁéeéxpaﬁsaonacgedfatléhessame posi tion
on the f0|I site as upchj ng nmay ki ngs_o econd oi | sheet.

For this the Fodanial st (e irh  ThoREF il AoesiatiTaiVorPE ha o

possi bl e mcmnﬁnaltxyaEEMIiémnﬁstalnmmhihg meaksngs whichnphesated in that
the size of_thi ] tc asured and the different tenperatures are
appl i ed tosﬁ’ﬁ?‘f\ﬁ?f g‘?fe]:ts?‘? LEdr GrRgPE o ﬁﬁ Bfsmat ch before they are
put together, in order to conpensate for the m smatch caused_by t he

di fferent si ons of }he, t foil _shee tensile stress |
can be apd?&§¥hﬁfqﬂﬁfkﬁlqrﬁ§ WL HEEPT éé ?ﬁg?gﬁhg g ?E@t%& Cext ensi on
of this fonﬂoﬂh%eieamt rwrﬂﬁte&a@etﬂaencnmgnﬁatkmﬁgef, bvhe topso&t ch. Such a
met hod requir hi ui prent. _exp end tuyre in order to eallze the

di ff er ent F@FE%P% ‘g %‘f‘gbt"i‘ o"ﬁ%y 1:1 E{‘ﬁopFBFﬁlgﬂeE'?§ AR9St 8%guar ant ee
that the reqd gtk tRdersieste £hangesasgadt akethbasamel pbisitdonebn short

time in ord to keep the section of the Qosite w the m smat ch
as smal | ?ﬁb 4; ompoq*]qxﬂ§lE%gegugcgbgg|9ag &nP§I82|% conpl i cat ed

contr ol lszeQﬂ:lﬂd exb Mhi shed 5. UBsHl tii8] SBhkepssaeioneorAtpessi bl e m smatch

cannot be renoved i medi ately;
punching markings '1s controlled and a possible mismatch
between the two punching markings is compensated in
that the size of this mismatch is measured and the
different temperatures are applied to the two foil
sheets according to the mismatch before they are-put
together, in order to EOmpensate for the mismatch
caused by the different expansions of the two foil
sheets. Additionally, tensile stress can be applied to
one of the foil sheets so that the so effected
extension of this foil sheet contributes to the
compensation. of the mismatch. Such a method requires a

. high equipment expenditure in order to realize the-

different temperature applications of the two foil
sheets and to guarantee that the required temperature
changes can take place within a very short time in
order to keep the section of the foil composite with

the mismatch as small as possible.

In both cases a costly and relatively complicated
control is required which is usually also less active.
A possible mismateh cannot be removed immediately;

before correcting the feed, and thus before removing



bef-ore torrecting the feed, and thus before renoving the m smat ch

a longer sheet .of foil conposite with msmatch is regularly. mapufactyred,
This pi ece, however, cannot be used foB further processing, f‘or+ example for,
chi p cards manufacturing. Derived fromthe above described .prior art the -
task of the present invention is to provide a nmethod wth which several

foil sheets.,can be gl ued tpgether to realize.a |amnar co ite in a way

as sinple a%hepdglssf%%e&én% %e’énséﬁﬁétc’%i %fuit CPE‘pPﬁFFﬁeWDﬁgf‘e the task of

t he presentmismenth ais tvegubayt e magefacturedcarhysoptethi,s met hod.

According'tﬁ:&éuai nvention .t he task_.of bove characteriéed method is
a

he
sol ved in tHYCYH IR RE UsFd Fof HFBﬁFﬁepﬁﬂﬁﬁﬁFﬁﬁgde PEe one after
the other, exlanpieafopoship orards khagafhetagipgnched into the foil sheets
ina first part of the punching device and, after that, characteristic foil
structures being punched into the foil sheets of each respective foil sheet

in -_ahsecogmem?eabcbm ptlahié ?o?éledésﬁﬁﬁbéé [dsfyb@e?rtrehﬁeta@qtﬁwt th ht-he -
punchi ng devi ce being replaced after,each run of a foil, sheet through the
punchi ng de %é?r%%%ev?‘e%n% ‘Praﬁ%f‘é%tlar‘é"éaﬁaﬁi maFbegnidsht whigh of
several foidevargbribily skedte cawvepei glubastéghtnehi 8g #euilgeeand a

| am nar deg%;e.and Is characterized in that the punchi ng device has two

punchi ng t ogPS AT FPURSLYS AHyed YRY¥ePEnaLHPLS RfFOoRPESLRLSEIABA in a set

di stance. et cin ebteet stvhi cht afe fedthekRotbetRenehkRgoderhee are
usual 'y unwound fromtransport spools. The foil sheets can be rolled up on
anot her spddie¥YIt i e Qﬂ%?§£5?%b%ea?tg?vﬁﬁ9iﬁa FRrtYt RBLpEhdRi ng
device in wuattHodgeri odi cally recurrent punching structures have been
punched in. The foil sheets, either comng fromthese

According to the invention the task of the above
characterized method is solved in that the foil sheets
are féd into the punching device one after the other,
~identical position markings being punched into the foil
sheets in a first part of the punching device and,
after that, characteristic foil structures being
.punched into the foil sheets of each respective foil
sheet in a second replaceable part of the punching
device, the second part of the punching device being
replaced after each run of a foil sheet through the
punching device. The device to manufacture 'a laminar
composite out of several foils according to the |
invention has a punching device and a laminar device
and is characterized in that the punching device has
two punching tools which are arranged independently
from each other in a set distance. The foil sheets
which are fed into the punching device are usually
unwound from transport spools. The foil sheets can be-
rolled up on another spool for intermediate storage
after having left the punching device in which .
periodically recurrent punching structures have been

punched in. The foil sheets, either coming from these



spools br directly fromthe punching device, will be fed into the gl ueing
device |ying upon each other and here, they can be adjusted:.in-.such.a way
t hat the punching structures have a prédeternined position:to eaéh other: ...
Thi's step of glueing can be.done in the known nethod, the foil:.sheets.betng -
adj usted for exanple by guiding mandrels which are arranged ‘at a feeding

devi f the | ' devi d which | K.i.nt he It Ki f
the foi | sieeRals rof ShFSCERYcrtel the FRRGFIGHARTES S e Bl di ng.
mandr el s t hfed ahhbar thevgteebag deddvieca yingamplon teacth piiHys aidthe foil

heet d .a devi t I the.foil .sheet th whol e. Due t
Chis method ¥ tREYrGHP BReanivebegs 1 qUF Gy dBie T W ough the same

punchi ng devimehhmg $batcthegsdhawet ahpredetdrmievamb st ittt fifer ent heat -
or tensile stress_a pos %ble gisna%ch of,thecPun hi ng structyres of the
foil sheetsSFE™n Eﬁ‘?grb 18ngt8BeQ Tnglt ugdogr Gan ¥t PSum error.

I n a speci dtnewipate tikod, othéhéolikt BheedeC bedndg ddy usted mw@nti on ﬁne ‘net al
foil sheet and onpe plastic.foil sheet are.punched and gl uged toget her or one
motal foil SHEMRLS MY guiding ’E‘?ngﬁr%?t MBLEH: |ar§1€ettr§‘%9éfﬁﬁmcaged and gl ued
t oget h'erEjl tf]@edrﬁhgl dé@idzesbfethbenfaﬁiighuedew_qﬁb heid }Mriig:rﬁ lllicﬁﬁtic floi:c |
sheet and then the second, pl asti ¢ ,.foi t bei,ng glued on the neta oi
sheet or(N%?Wﬁeéﬁ?é?oﬁ}gﬁchm?BﬁanﬁeQ%h%E&' Fg§ﬁQEﬂrﬁ9H of the foi
sheets bef ofiei gndbesidesi the gFetnfgotieiiee @ind Hetgnigliirdf Ng nandrel s

whi ch are arranged at. a feedin evi.ce can | ock into the pasition markings,
whi ch ‘are I%’h‘gg%g%nt}é%cia’&ﬂ@ , d6VickRe besi o Sevdce (@ RPRIYIdRFDget her .

points at the foil sheets and a device to glue the foil
sheets together as a whole. Due to this method that the
foil sheets to be glued together run through the same
punching deviqe and that they do not have to be exposed
to different heat or tensile stress a possible mismatch
of the punching structures of the.foil sheets is: |
negiigible and does not qQccur in the form of a sum
error.

In a special embodiment of the method according to the
invention one metal foil sheet and one plastic foil
sheet are punched and glued'together'or'one metal foil
sheet and at least two plastic foil sheets are punched
and glued together, the metal foil sheet being glued
together with a plastic foil sheet and then the second
plastic foil sheet being glued on the metal foil sheet
or on the first plastic foil sheet. For exact
adjustment of the foil sheets before and/or during
glueing of the foil sheets guiding mandrels which are
arranged at a feeding device can lock into the position
markings, which are lying upon each other, of the foil
sheets to be glued together.



The' invéntion is described in detail by neans of an enbodi nent and a

drawi ng. ‘"The device according to the invention is shown in, :h|5”draMAng

A plastlc foil sheet 1, a netal foil sReet 2 and anothef pl &stic.foil "Sheet
3 r'un one after the other through a punching device 4 -ohi‘ch has -a purichi ng
tool 5 and 6. These punching tools 5 and 6 are arranged on a conmon support

7. The punc g.tool rovides a ching stanp,to punch out the position
mar ki ngs 8 ﬂh?cﬁng?ﬁtéaﬁaFFy ﬁﬁﬁfﬁgﬁglﬁpogﬁFﬁlﬁhpﬁémﬁépﬁ ofedls 1; 2; 3.

The punchlnembOQiméntSahdphadeahhﬁganQh@rGébd@% a&&@&u&agSEQmﬁﬁthlch are

- devel oped agccording to the foil uctures ; 10 to be applied to each
respective tBYVER tﬁgﬁtli S§°w§ 1?0 g?§pﬁFPV1HHtters the foil structures of

the netal foil sheet 2 are not shown in the drawing. These foil structures

9: 10 are charfcterlstlc for each respectlve foil sheet 1; 2; 3. The foi
sheets 1; 2& BIRShiEnfBignshretpinchi Rgtadyitodlsshsetaf @nd he ot her,

punchi ng toahoﬁhEEIpgagembaﬁeﬂlagheéteacBuhuan@fa@t%@lkh%h%%herAfter the
run of the 0|I sheets 1; 2; hr oug gunc i ng device 4 .the foi

sheets 1; 2thzoyg IabEuPﬁh%Hg ﬁ?V%FepﬂaUélF hag GpPuRFPéPﬂa¢@§1 the

plastic fOIéndheetTﬂeséhpﬁhch§nguto@ﬁ5859bﬁﬁSﬁfbQ@ea&%hREQGC%Q Rl astic, and
the metal foil sheet 2 are_put together at their beginning and fed into the

| ani nar devFeEn9R, SFEPerttﬁe bBsi PrBR1IRAKERG: & REEOVAKESe@ manual |y upon

each other pngHEhgasyapt bat phiek 8ue %ﬁbzgéshxlbhemﬁ%mﬁ 2& gandr el s whi ch
are arranged at_a transport device (simlar_to DE 43 40 99 These

gui di ng nantitifl %EeméﬂpaéﬁytHHthﬁﬁsﬁBFP éﬁﬂtt&Féemépplkﬁbﬁﬁténdrcan in

principal, pg setTHE HAndhsh kébl“@y S r@pd ' t system
The punchlng?structurgsn 8; 31 l§|féghggﬁégﬂgnﬁﬁﬁgb?ﬁ?ggg% t he

| am nar devPE%Ch&nﬁrétﬁ@PSsﬂbhﬁhlﬁr?héeveloped according to the 6
foil structures 9; 10 to be applied to each respective

foil sheet 1; 2; 3. To simplify matters, the foil
structures of the metal foil sheet 2 are not shown in
the drawing. These foil structures 9; 10 are
characteristic for each respective foil sheet 1; 2; 3.
The foil sheets 1; 2; 3 run through the punching device
4 one after the other, punching tool 6 being replaced
after each run of a foil sheet. After the run of the
foil sheets 1; 2; 3 through the punching device 4 the-
foil sheets 1; 2; 3 will be in the first place rolled
up. Afterwards, the plastic foil sheet 1, which is out
of a glass-fibre reinforced plastic, and the metal foil
sheet 2 are put together at their beginning and fed
into the laminar device 11. Here, the position markings
8 are placed manually upon each other iﬁ such a way
that they are seized by the guiding mandrels which are
arranged at a transport device (similar to DE 43 40 996
Cl). These guiding mandrels as well as the transport
unit are well known and can, in principal, be set up in
a similar way as a camera film transport system. The
punching structgres 8; 10 of the foil sheets running

through the laminar device 11 are not shown in the



drawi ng. The guiding mandrels lock into the foil sheets 1; 2 in a first
part 12 of the |lam nar device 11 and transport the twd” deL sheet's .1;:°2°
through a tack station 14 and a gluelné station 13. A spm-error. caused by
the different heat expansi ons when gluei.ng the foil sHéet's 1 ‘and 2 °toyet her
I s -avoi ded by appl ying tack points between the foil sheets in the tack

station 14. Do ueln tation he t f.oil eet are then

gl ued togefﬁ d@gag$ %I% éhnngFP §ﬁg§t&°f ﬂnﬁg'%@' f%ﬁée&ﬁl

t enper at-ur el:ofz appra:xf:naSialyaftBO[Lér pff the apmmrrmteemce?(l]smﬁﬂds : -

Af t erwar ds, ng, roll |am on throu rol lLer pair 15 according
FEANEO Mt Obe 0L T Tb R 1a Yo shestiart o e

to the prlor IS p din such a
way can t hestabtelqnth og&dh&rgl\helhnghetaedond 13.a% ISimf @rrotr ahdetl into

t he | am nar in t sape _vay as descri bed .abqve. h|s creates a

| ami nar np‘g % %l f‘ﬁe?ﬁeleﬁagefef‘ PRARSc Haeding gilte £94L ar r anged
in the m ddsthaeetts lmg(ndl 2otdgephesi bikeatroidedc byt keplwdny akdle foils 1; 3
directly u on her buil d. the | am nar osi.t'e only out of a

pl astic foQT e% ﬁ.%%%na£ﬂ%t5?1#oﬁpe§%3eﬁn2t %ﬁgﬁ: %%ﬁ 1£%np03|te
shows no i Bnethod @.‘méin&glﬂda‘aidnalmf thke meetfm:ll sheelssigw hagd smat ch
over the | e | e foil eet _due,to t cons t arrangenent of
t he diffemqﬂ} iﬁﬁ#& ?%% €5. ag ?owgpég’ 5%# 4n?f0|l sheet s
are fixed memr&pﬁsé@ckop@méﬁpe@atheer olfoepbr@zlhe\wlqﬁ 1erch ot her when
bei ng fed|€§C)the | am n egbce 11, here too, a m smatch addi ng up over

d
the Iength t?ﬁp¥?ﬁ+m§€%%¥s cSRR8R9Sccur .
Hanau, this May 28, 1996 )

Afterwards, continuing roll lamination through a roller

pair 15 according to the prior art is performed.

The laminar composite created in such a way can then be

- .put together with the second plastic foil 3 and fed
into the laminar device 11 in the same“way as described

- above. This creates a laminar composite out of three
foils in which the meta} foil 2 is érranged in the
middle. It may also be possible to place the two
plastic foils 1; 3 directly upon each other or to build
the laminar composite only out of a plastic foil sheet
1 and a metal foil sheet 2.

Such a laminar composite shows no mismatch as the
individual foil sheeéts 1; 2; 3 show no mismatch over
the whole length of the foil sheet due to the constant
arrangement of the different punching tools 5; 6
towards each other. Since the foil sheets are fixed by
means of tack points in their position towards each
other when being fed into the laminar device 11, here
too, a mismatch adding up over the length of the foil
sheets cannot occur.



SSR/ Ku/ &c/ p0426. sam . : Pat ent Application
W C. Fbrat“ﬁ"ﬁ"'lmlmuum Met hod to Manufacture a Lami.naf. Conposite; -
Patent O & ' to manufacture a |am nar cgnposite:out -of: at".

| east two foi f shedts®in"which recurrent punching stractures‘are applied
into the foil sheets in a punching device in equal distances and in which
the foil sheets are glued together after Lyi ng, the_punghi n tructures
in such a way that the punching structureggngfhghfgiMgghégfsqéﬁﬁéd

toget her have a predeternined position togaRdKigeehpouler. salmar act eri zed i-n
that, the foil sheets (1; 2; 3) are fed into the punching- device one after
the other, identical position markings (8) being punched into the foil
sheets (1; 2; 3) in the first part (5) of the punching device (4) and,
after that, characteristic foil stryctures (9; 10) being punched into the
foil sheets (1; 2; 3) of each respective foil sheet (1; 2; 3) in a second,
i ndependent and repl aceabl e paPatéf},Applatgetonn a set distance to the
first part (5), of the punching device (4), the second part (6) of the
punchi ng devi ce (4) ' - ' ' .

' W.C. Heraeus GmbH

. .Method .to Manufacture a Laminar Composite
Patent Claims

1. A method -to-manufacture a laminar composite out of at
| least two fdil sheets in which recurrent punéhing

structures are applied into the foil sheets in a
punching device in equal distances and in which the
foil sheets are glued together after applying the
punching struétures in such a way that the punching
structures of the foil sheets glued together have a
predetermined position towards each other characterized
in that, the foil sheets (1; 2; 3) are fed into the
punching device one after the other, identical position
markings (8) being punched into the foil sheets (1; 2;
3) in the first part (5) of the punching device (4)
and, after that, characteristic foil structures (9; 10)
being punched into the foil sheets (1; 2; 3) of each
respective ﬁoil sheet (1:; 2; 3) in a second,
independent and-replaceable part (6), arranged in a.set
distance to the first part (5), of the punching device
(4), the second part (6) of the punching device (4)



bei hg repl run of a foil sheet th}ough t he punchi ng
devi ce: (4ﬂﬂi ﬂ# " l ﬂ according tgo claim1, characIETLzed'rn thai--a

P sh 1 P hed and-.
net al f0|I*s plasttc foi ¥ sheet (1) are = _-"punc

gl.ued together . A nethod according to claim1, characterized- rn~that
a metal foil sheet (2) and at |east two plastlc foil shgets (1; 3)
are punche t he, net al eet and one

pl as!tol c fo%g{}g%g{ gger SFhedWogdt ﬁe °f1|lr ss?‘ %%mléqht hat, the
second @haspuncmbmg_dee2te($))be|ng gl ued on the netal foil  sheet
(2) or on the first plastic foil sheet (1). 4. A nethod according to any
one of clains 1 to 3, characterized in that before and/or during

gl uei rd. of A metmdfmd:osdamgstélcwims)t gehdirag tEeide?] Sirl attat N O the

osition r Ki 3 ich e_lying on.each ot her, of the foi
gheets (lm%ftéﬁ ¥% % Sﬁ?%gd(gy aPég@tRigStlc5f°¥&<§Qﬁ ¢ AFRifacture a
| am nar conposched oahd oflued seyetherfoil sheets (1; 2; 3) with a punching
devi ce (4) and a lam nar device (11), characterized in that t he
punchi ng device (4) has two punching tools (5; 6) whi ch are arranged

indepe31dentAyn@tr1®bd1 racaccseandgstenwam 1} OvRBdacedGl dem thé: a A device
according to the | am nar device (11) has

harac |ze hat
a feeding d‘é ach %11123 ee]t g@ﬁ‘g iﬁﬁ&Fef%’o Plashice foid) to apply
tack pointsstesets (Wel3) asre ﬁ@ﬁtlﬁiéd( éﬁh fouedl #RgaEnEicetthdséahol e.

foil sheet (2) and one plastic foil sheet (1) heing
glued together first and, after that, the second
plastic foil sheet (3) being glued on the metal foil
sheet (2) or on the first plastic foil sheet (1).

4. A method according to any one of claims 1 to 3,
characterized in that before and/or during glueing of
the foil sheets (1; 2;- 3) guiding mandrels lock into
the position markings (8), which are lying upon each
other, of the foil sheets (1, 2; 3) to be glued |
together.

5. A device to manufacture a laminar composite out of
several foil sheets (1; 2; 3) with a punching device
- (4) and a laminar device (11), characterized in that
the punching device (4) has two punching tools (5; 6)
which are arranged 1ndependently and in a set distance
towards each other. '

6. A device according to claim 5, characterized in that
the laminar device (11) has a feeding device (12) with
guiding'mandrele, a device (14) to apply tack points as
well as a device (13) for glueing sheeté as a whole.



