An idehtity card and a method andJapparatus
1 y 8a%0by

producing it The present invention relates to a card produce
injection nolding, in particular an identity card, chip card -or the like,
and.to a method and apparatus for producing it. In recent decades

cards have becone established in daily life1iin a great variety of areas.
They are in use as

An identity card and a method and apparatus
for producing it
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The present invention relates to a card produced by
injection molding, in particular an identity card, chip card
or the like, and to a method and apparatus for producing it.

In recent decades cards have become established in
daily life in a great variety of areas. They are in use as
identity cards, driver's licenses, access control cards,
chip cards, credit cards, check guarantee cards and so on.

In the development of cards a trend has come about in

. the course of time according to which highest priority is
given to their simple and inexpensive production. Cards have
therefore passed from the original, extremely high-quality
paper inlay card to the so-called all-plastic laminated
card, and then to the injection molded card. Such cards are
known for example from the publications, DE-C 23 08 876,
EP-C 0 101 968, EP-C 0 197 847.

With paper inlay cards the antifalsification techniques
known from paper-of-value manufacture were used to produce
paper inlays that, embedded between transparent films, con-~
vey the esthetic impression of a paper of value while per-
nmitting visuél and. possibly also manual testing of the au-
thenticity features customary in papers of value.

All-plastic laminated cards are, as their name says,
constructed completely of plastic layers. The inlay in these
cards can be equipped within certain limits with printed
patterns equivalent to those in paper inlay cards, but it is
either impossible or unreasonable for financial reasons to
provide classical authenticity features suitable for human
testing.

With injection molded cards, which can be produced ex-
tremely inexpensively like cuStomary injection molded parts
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identfty cards, driver's licenses, access control cards, chip cards, credit
check guarantee cards and so on.
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trend has cone about in the course of tinme according to which highest
priority is given to their sinple and i nexpensive production. Cards have

therefore passed fromthe original, extrefredy high-quality paper inlay card

. to the so-called all-plastic lam nated card, and then to the injection
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can be equi ppe

be produced in one operation durlng production of the card
body, or even the chip module to be embedded in the card
structure during the 1n3ect10n process.

In the further development of production technlques the
possibility of human authenticity testing was thus increas-
ingly abandoned in favor of cheaper production methods. With
current injection molded cards, if they are chip cards, the
electronic security can be increased to almost any degree by
using ever more complicated integrated circuits, but the
card structure as such is extremely simple and thus fairly
unsuitable for strictly visual authenticity testing.

The problem of the invention is therefore to propose a
card and a method and apparatus for producing it that take
sufficient account not only of the aspect of inexpensive
production in high piece numbers but also of the security
aspect with respect to wvisual authenticity testing.

This problem is solved when the card structure has
different volume areas containing different plastic compo-
nents which are formed and disposed in such a way as to be ‘
distinguishable from one another visually and possibly also
by machine.

The invention exploits the fact that at the current
level of injection hélding technology a great variety of
both plastic components and foreign bodies can be processad
in almost any desired arrangement and combination in multi-
stage methods. If one utilizes these possibilities to pro-
duce a multicomponent card structure one can produce human

features similar to those known from classical paper-of-

In the devel opnent of cards a
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patterns equivalent to those in paper inlay cards, but it is either
| npossi bl e or unreasonable for financial reasons to provide classical

aut henticity features suitable for human testing. Wth injection
nol ded cards, which can be produced ex- trenely inexpensively |ike
customary injection nolded parts - 3 . - 2-

in injection nolding nmachines, the quality of—the printed

value protection technology without neglecting the origi- -
nally desired economizing effect.

It proves to be particularly advantageous that the in-
vention goes on from classical card protection technology
"while utilizing up-to-date production techniques. Although
the inventive card can have a great variety of visually
testable card structures it can be readily integrated into
common injection molding production methods. Along with the
card properties provided for visual authenticity testing,
further measures can be provided for facilitating the fur-
ther processing of the cards or obtaining further produc-
tion-related economizing effects.

Developments of the invention and further advantages
thereof can be found in the embodiment examples described
with reference to the drawing, in which:

Fig. 1 shows a conventional chip card from the front,

Fig. 2 shows an inventive multicomponent injection
molded card with a visually testable authenticity structure,

Figs. 3 to 5 show cross-sectional drawings of different
variants of the inventive card structure,

Fig. 6 shows a cross—-sectional drawing of a structural
element for economizing card production further,

Fig. 7 shows a schematic diagram of an apparatus for
producing inventive cards,

Figs. 8a to ¢ show cross-sectional drawings for sche-
matically illustrating the structure of the injection mold-
ing tools for producing the card structure shown in Fig. 3.

Figl 1'shows a schematic representation of a conven-—
tional chip card 1 with an embedded chip module 2 and a
printed pattern 3. Such cards are currently produced either
by the classical laminating technique, i.e. by welding to-
gether several plastic layers and embedding the chip module
during the laminating operation, or by producing a multi-~ or
one—-layer card body and milling in a depression in which the
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pattern is again consi derably reduced fromtoday's point of view Real
advantages thus result only in the production of chip cards since the

i njection nolding technique permts the card depressions required for
enbeddi ng the chip nodul es to be produced in one operation during _
production of the card body, or even the chip nodule to be enbedded in the
card structure during the injection process. In the further o
devel opnent of production techniques the possibility of human authenticity -
testing was thus increas- ingly abandoned in favor of cheaper production
met hods. Wth chipembdumﬁecahobenmhdeﬂteatdwheiEhﬁhaya&aecﬁhtﬁn&d&d%hééy%
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pi ece nunbers dwtingsthefihhéc8Lenr pirycess. Outside the area where the
chip module is provided, currently known injection molded
cards have no additional features produced by injection
molding that permit visual or automatic authenticity test-~
ing.

Fig. 2 shows an inventive card body 1 in a simplified
fepresentation. This card body can have all the previous
elements of customary injection molded cards, .i.e. a chip
module 2 or a printed pattern 3. But it furthermore contains
at least one injection molding feature 4 that gives the card
body a special character. This feature 4 is visually testa-~
ble in a simple way and producible economically in large
piece numbers but very difficult to imitate in single pieces
(forgeries).

Injection molding feature 4, in the present case a
letter "H" disposed in a circular area, is a repreéentative
example of a company logo, letter or pictorial symbol of any
structure. In thé pPresent case card body 1 is provided on
the front with a white card surface against which circular
area 8 stands out.

Fig. 3 shows section A-B from Fig. 2. Card 1 is ac-
cordingly constructed of three layers, whereby layer 10

'forming the front is white, back layer 12 is black and the
middle layer is transparent. Front layer 10 and back layer
12 each have recesses that are likewise filled with the
transparent plastic material of the middle layer. The recess
on the front is of circular shape. It thus creates the con-
tour of injection moldin§ feature 4. The recesses in back
cover layer 12 are in the form of pictorial symbol 7 so that
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aspect’ with respect to visual authenticity testing. This problemis
sol ved when the card structure has different volunme areas containing

di ff erent plastic conpo- nents which are formed and di sposed in such a way
as 1o be distinguishable fromone another visually and possibly al so by
machi ne. The invention exploits the facts that at the current |evel of
I njection nolding technology a great variety of both plastic conponents anq
forei gn bodies can be processed in al nbst any desired arrangenent and. .
conbination in nmulti- stage nethods. If one utilizes these possibilities to
pro- duce a nult¥mRabohekft regepmizakkeras ometlcmsmlomte“mman bhatkr sgr-

simlar to tho&%dﬁumnbgron1claSS|caI paper - of -

Such a feature 4 can be tested in three steps, namely
in transmitted light from the front. In this test one sees a
transparent symbol 7 extending throughout the card thickness
and embedded in the deeper black background of the card. On
the back, symbol 7 is disposed in the all-over black back-
ground. Regarding the side edges of the card one likewise
readily sees the three-layer structure due to the strongly
contrasting layers. Bending tests show whether the card
structure and in particular the two card surfaces are of
seamless and homogeneous design.

If the security of this card structure is to be further
increased a hologram relief can be additionally provided in
the surface of the back of the card during card production.
This relief can be applied separately by the transfer method
or be embossed during the injection process by providing
such a relief in the injection mold.

Such a hologram relief placed on side 6 of the card is
readily recognizable over the total surface, i.e. both in
the black card area and in the area of symbol 7, when suit-
ably illuminated from the back. Inhomogeneities resulting
from the .piecing together of various parts of the card
{forgery) are particularly easy to detect in this embodi-
ment. From the front of the card only pictorial symbol 7 has
holographic effects when sufficiently illuminated in trans-
mitted light.

If inner layer 11 is provided with fluorescent sub-
stances the fluorescent effect can likewise be included in
the testing of the card.

It is also very easy to clarify the question of whether
feature 4 is a homogeneously embedded element. One illumi-
nates the card from the side edges, possibly using a spe-
cially provided apparatus, and regards pictorial symbol 4.
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-3- * value protection technol ogy w thout neglecting the origi- nally
desired econom zi ng effect. It proves to be particul arly advant ageous
that the in- vention goes on fromclassical card protection technol ogy
while utilizing up-to-date production techniques. Although the inventive
card can have a great variety of visually testable card structures it can
be readily integrated i nto common injection nolding production nethods.
Along with the card properties provided for visual authenticity testing,
further neasures can be provided for facilitating the fur- ther processing

of the cards GuohidithdGiidddes &f Oright tiDEniR! Bheehr eLOPOA 71 Nehefpeets.
torial symbol will "glow" in a very characteristic way. If
feature 4 was iﬁserted subsequently or put together from
different layer elements this prevents the expected light-
guiding effects, so that a genuine element 4 also differs
from imitations very clearly in this test.

Figs. 4a and 4b show a further variant of the inventive
card structure. In Fig. 4a an opaque inner layer 17 is em-—-
bedded between two transparent cover f£ilms 15 and 16. The
opaque layer has a surface relief 23 on both sides that is
recognizable as a relief from each side in incident light.
Like an authentic watermark, the relief also appears darker
in the thin areas than in the thick relief structures. In
transmitted light a reversal of the optical effect can
likewise be detected as with an authentic watermark, i.e. in
this case the thick relief areas appear dark and the thinner
structures light.

In terms of the optical effect the embodiment shown in
Fig. 4b is very similar, i.e. here too & reversal of the
light/dark structures can be detected depending on whether
they are regarded in transmitted light or in incident light.
However the effect is more powerful throﬁgh transparent
layer 18 than from back layer 19.

In special embodiments it may suffice to provide only
one hologram on the card surface. In this case, as apparent
from Fig. 5, the card area intended for the hologram (that
may also extend over the entire card surface) is underlaid
with a plastic compound with me;allic luster or a very dark,
preferably black, colored plastic material. The thickness of
layer 21 is of lesser importance. It is only important for
the invention that this layer is incorporated by injection
molding and that the space of the injection mold adjacent
this surface has a holographic relief which is embossed into
black or metallescent surface 22. _
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Devel opnents of the invention and further advantages thereof can be found

I n”"the enbodi ment exanpl es described with reference to the drawing, in

whi ch: * Fig. 1 shows a conventional chip card fromthe front, Fi g.
2 shows an inventive nulticonponent injection nolded card with a visually
teStabl e authenticity structure, Figs. 43 _to 5 show cross-secti onal

drawi ngs of different variants of the inventive card structure, Fig. 6
shows a cross-sectional drawing of a structural elenment for econom zi ng ’
card production further, Fig. 7 shows a schematic diagram of an
apparatus for produimee i thenrdeserdeedislayer strgystuBes tand Bayer thick-
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cards are currently produced ejther by the classical ]J]am nating technique,

i.e. by weldhﬁf%ﬁiblllty of wvisual tésting but can also add special sub-
stances to the individual layers of the card structure and
evaluate properties that are largely or completely concealed
from visual testing. In this connection reference is made to
magnetic effects, electrically conductive effects or lumi-
nescent effects in the invisible spectral range.

Departing from the embodiments described in Figs. 3 to
5, whereby the invéntive principlé for producing special
optical or measuring effects was described using compatible
plastic materials, Fig. 6 shows an embodiment that uses in-
compatible plastic components for improving production op-
erations.

Fig. 6 shows a section through the chip card area in
which a chip module is later to be inserted. This area com-
prises card body 1 provided with a stepped depression 42.
Bottom area 41 has a wall thickness of about 100 microme-
ters. After the card blank is completed this area is printed
from both sides in separate method steps. A chip module
similar to element 43 is then inserted.

When printing cards there was always the problem up to
now that area 41 gave way to the pressure of the print roll
so that erroré in the printed pattern were produced in this
area. Furthermore there is the danger of area 41 being dam-
aged by mechanical action so that the card body becomes
useless. _

The inventive principle provides for injecting incom-
patible plastic materials into stepped depression 42 in one
of'the injection molding units. This fills the depression
with insert element 43 so that area 41 can be readily

printed in subsequent printing operations. When the various
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get her several plastic |ayers and enbeddi ng the chip nodule during the

| am nating operation, or by producing a nulti- or one-layer card body and

mlling in a depression in which the

- 4- chip nodul e can be inserted. The third and currently cheap- est

technique is to produce the card body by inrjection nolding, either

providing the depression for the chip nodule in the card body during the

i nj ection process or already
printing operations are over the card blank is for example
bent over a curved surface to remove element 43. In this way
it is easy to remove the insert element and replace it by a
chip module. '

The embodiment example described with reference to Fig.
6 is particularly useful for producing injection molded
cards that are printed and then equipped with the chip mod-
ules in sepafate operations. This application is recommend-
able both for single cards and in cases in which multicopy
sheets are to be produced by the injection molding tech-
nique.

Fig. 7 shows the schematic structure of a fotary table
injection molding machine for producing e.g. a card in three
separate injection operations {(units A, B and C). The fourth
unit E is provided for removing the card from the apparatus.

Referring to Figs. 8a to <, the mode of functioning of
the injection ﬁold can be described as follows.

The injection mold basically comprises two rotary
tables, the upper one being rigid and the lower one being
rotatable in the direction of arrow 26. The upper rotary
table is also vertically displaceable by means of apparatus
elements not shown so as to permit a raising and lowering of
this mold part. In the area of the four segments A to E the
lower rotary table has depressions corresponding to the
particular.card shape. Depending on the'embodiment the depth
of these mold areas can be varied. In the present case it
corresponds to the later card thickness.

In the mold parts of the upper rotary fable the struc-
tures of mold parts 35, 36 and 37 are provided. These
structures are adapted to the particular layer areas 12, 11
and 10 to be produced.

The different plastic components are injected into the

mold via material feed means 30. After each injection oper-

I —
eet Has Been Rcilaced

T



enbeddi ng the chip nodule itself in the plastic conmpound during the

i nj'ection process. Qutside the area where the chip nodule is provided,
current’ly known injection nolded cards have no additional features produced
by injection nolding that permt visual or automatic authenticity test-

I ng. Fig. 2 shows an inventive card bogly-1 in a sinplified
representation. This card body can have all the previous el enents of -
custonmary injection nolded cards, i.e. a chip nodule 2 or a printed pattern-

3. But it furthernore contains at |east one injection nolding feature 4
t hat gi ves thetdiendtbedyppespeoitakycitablet ds. réiised eaduthel liosreri sweladxy

testa- ble i”téb&%ﬁppﬁn@?yfﬂ?%h%&oﬂpcbﬁbegﬁgg omcally in large piece
nunbers but very difficult to 1mtale 1n Single pieces (forgeries).
| nj ection nol di ng Aearppergnt| frofe Figes8st g&ﬁ’@ra e dpednjgcteds jas @mpldh a
C!VCU|?V ar eagph&ed3RephethRt 2irke anawpl(andl Q)Qoﬁﬁaﬁyhbgﬁ%rahﬁﬁﬁiﬂiéf'is
pi ctorial symbel oL Ay SLLUSLURC ol DabnBaRkoRe Nl $338a50 RO T
must bhe equipped with such a relief. This can be done either
by equipping the mold surface with the hologram relief or by
inserting relief films that are replaced for each card or
after a certain number of injection operations.

After the plastic material which is black in the de-
scribed example has been injected in unit A the mold is
cooled until the plastic compound solidifies. Upper mold
part 35 is then raised and lower mold area 38 transported
together with layer 12 to unit B. In unit B the mold part
required for producing -layer 11 is made available. Mold
space 33 to be filled in unit B is positioned above layver 12
and in the present case filled with transparent plastic ma-
terial. During this process both layer 1l extending over the
entire card surface and the recesses provided in the area of
the injection molding feature are filled with transparent
material. After upper mold part 36 is raised and the lower
rotary table rotated further the now two-layer card struc-—
ture 12, 11 passes to unit C. Here the card structure is
placed under mold part 37 for as yet lacking layer 10 to be
injected in mold space 34.

After the card material is cooled and solidifies again
the upper mold part is raised once again and the rotary
table rotated further to pos. E for removal of the card.

It is obwvious to the expert that the injection opera-
tions in units A, B and C take place at the same time, i.e.
after two initial phases a finished card can be removed from
unit E with each phase.

It is likewise obvious that one can use not only the

card features explained with reference to Figs. 3, 4 and 5

-
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the front with a white card surface agai nst which circular area 8 stands
out . Fig. 3 shows section A-B fromFig. 2. Card 1 is ac- cordingly
constructed of three layers, whereby |ayer 10 forming the front is white,
back layer 12 is black and the nmiddle layer is transparent. Front [ayer 10
and back layer 12 each have recesses that argglikewise filled with the
transparent plastic material of the mddle layer. The recess on the front
is of circular shape. It thus creates the con- tour of injection nolding

feature 4. The recesses in back cover layer 12 are in the formof pictorial
synmbol 7 so thdtut also each feature per se or combinations of these fea-

tures in one card. In addition one can emboss the depression
for chip module 2 as well during the production of these
cards. This can be done for example with the aid of a mova-—
ble die to be pressed into the plastic compound while it is
still dquctile. . '

' Without departing from the inventive principle it is of
course also possible to embed foreign bodies in the card
structure as well. These may be for example safeguarding
threads or prefabricated inlay areas introduced into the
mold, or chip modules that are pressed into the plastic
compound in the last working step or placed in a previously
produced cavity.

Although the production of the inventive cards has been
described with reference to a rotary table injection molding
machine the expert will appreciate that this can also be
done with other apparatus, for example apparatus in which
the individual units A, B, C are disposed in a row and the
_lower mold parts are clocked past under the units using a
kind of endless transport system.

For the cards described in Figs. 3 to 5 compatible
plastic components are used that have the corresponding op-
tical and measuring properties and bond intimately with one
another in the particular transitional area when *injected
over one another." The expert will know which plastics have
this property and will select them together with the par-
ticular optical and measuring properties. The same holds for
incompatible plastic components that are required for pro-
ducing removable insert elements 43 (Fig. 6).
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-5- - synbol 7 is recognizable as a transparent "H' in black sur-

rotindi ngs. Such a feature 4 can be tested in three steps, nanely in
transm’tted light fromthe front. In this test one sees a transparent
synbol 7 extendi ng throughout the card thickness and enbedded in the deeper
bl ack background of the card. On the backr $ynbol 7 iQ disposed in the

al |l -over black back- ground. Regarding the ' of the card one

| i kewi se readily sees the three-layer structure due to ﬂm Hu " lm“"
contrasting |layers. Bending tests show whether the car

particular the two card surfaces are of seanl ess and honngeneous de5|gn

If the security of this card structure isctiaife further increased a
hol ogramrelief can be additionally provided in

1. A flat molding produced by the injection molding
technique, in particular an identity card, chip card or the
like, characterized in that the molding has different volume
areas containing different plastic components and formed and
disposed so as to be distinguishable from one another wvisu-
ally and/or by measuring technology. '

2. The molding of claim 1, characterized in that the
plastic components are compatible with one another and
bonded together undetachaply in the particular border area.

3. The molding of claims 1 and 2, characterized in that
the different plastic components are disposed in layers one
above the other and inhomogeneities (4, 7, 23) wvisually
recognizable in transmitted or incident light are provided
at least in certain areas.

4. The molding of one or more of the preceding claims,
characterized in that differenﬁ material components are used
in the surface area of the molding in connection with relief
structures, preferably diffraction grid or hologram struc-—-
tures. , '

5. The molding of one or more.of the preceding claims,
characterized in that the outer layer areas are provided
with recesses through which plastic components located
therebelow pass to the surface or are recognizable. .

6. The molding of one or more of the preceding clains,
characterized in that embedded elements (43) formed from
other plastic components are provided between at least two
outer layvers or in the area of layer recesses.

7. The molding of claim €, characterized in that the
embedded elements are made of plastic materials that are at

least partly incompatible with adjacent plastic components.
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the surface of the back of the card during card production Thi's relref can
be- applied separately by the transfer nethod or

i njection process by providing such a relief in the nDId

Such a hologramrelief placed on side 6 of the card @n |zable
ovér the total surface, i.e. both in the btéack card ar rea of
symbol 7, when suit- ably illumnated fromthe back. Inhonngenel |es

resultlng fromthe piecing together of various parts of the card (forgery)
are particularly e tod h% the nt  of the
card only pictorial" Qyﬁbd?ggﬁﬂﬁ% tolD ?%%E?b %??E%féeﬁh u?fr%?gn?Fy

|||un1nated|leastuﬁpmenqﬁeﬁh¢|§whedded elémémherC¢agtstlgf|§0pemgndmd-mtth

fl uorescent s&g:f ct‘ﬁedgdtweﬁgfé@t%ﬁeﬁél& |i kew se be included in
the testing of t e ca |s a so very eas o clarify_ the question
of whether feature 4 & diethRfRn ¥ed e‘b‘?i%‘él’-’é?%rreh? PRRELIFHLAHI - nates

the card fromdéma;decaedges,cmm%é&d{smnma Bike, by the injection
molding technique, characterized in that the molding com-
prises at least two different plastic components that are
provided in the molding in mutually delimited areas and are
produced in directly successive method steps.

10. The method of claim S, characterized in that at
least one of the plastic components is incompatible with the
other components and the incompatible component is removed
after the molding is completed.

11. An apparatus for producing flat moldings, in par-
ticular identity cards, chip cards or the like., by the in-

. jection molding technique, characterized in that a plurality
of injection molding units are provided that permit the in-
jection molding of different plastic components in phased

operation.
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cially provided apparatus, and regards pictorial synbol 4.

- 6= Due to the guidance of light within inner layer 11 the pic- torial
synmbol=wi Il "glow' in a very characteristic way. |If feature 4 was inserted
subsequently or put together fromdifferent |ayer elenents this prevents

t he expected light- guiding effects, so tﬁaﬁ%a'genuine el ement 4 al so
differs

Abstract

The invention relates to a flat molding produced by the
injection molding technigue, in particular an identity card,
chip card or the like, characterized in that it has differ-
ent volume areas cohtaining different plastic components énd
formed and disposed so as to be distinguishable from one
another visually and/or by measuring technology.

FIG. 2
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fromimtations very clearly in this test. Figs. 4a and 4b show a
further variant of the inventive card structure. In Fig. 4a an opaque i nner
| ayer 17 is em bedded between two transparent cover filns 15 and 16. The
opaque |ayer has a surface relief 23 on both sides that is recognizable as
arelief fromeach side in incident light. Like an authentic watermark, the
relief also appears darker in the thin areas than in the thick relief
structures. In transmtted light a reversdV3of the optical effect can

| i kewi se be detected as with an authentic watermark, i.e. in this case the
thick relief areas appear darleamd—thethimer StTUcCtUTres 1T Uim,. In
terns of the optical effect the enbodi ment shown in Fig. 4b is |very
simlar, i.e. here too a revegsal of the light/dark structures Jcan be

det ect ed dependi ng on whet her |[they are regarded in transmtted < ght or in
i ncident l[ight. However the e1fec__LT§an power /<y through trgnsparent

)

| ayer 18 than from back | ayer|19. pnbodi nents ift may
suffice to provide only

3
FIG.1
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one haol ogramon the card surface. In thi
the card area intended for the hol ogram

S case, as apparent fromFig. 5,
(that may al so extend over the

entire card surface) is underlaid with a plastic conpound with nmetallic

| uster. or a very dark, preferably black

t hi ckness of layer 21 is of |esser inportance.

colored plastic material. The-

It is only inportant for the

i nvention that this layer is incorporé?éﬁ by injé&3tion noldipg and that the

space of the inj
whi ch is enboss
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-7- - Since the described |ayer structures and |ayer thick- nesses
cah be produced relatively exactly these effects are very easy to detect by
measuri'ng technology if they are suitably-di nensi oned and desi gned. One
thus not only has the possibility of visual testing but can also add
‘special sub- stances to the individual |ayers of the card structure and
eval uate properties that are Iargelé Qr conpl etely conceal ed from vi sual
testing. In this connection referen é is made to magnetic effects,
electrically cp
spectral range
5, whereby the
measuri ng effeft
shows an enbod
| mpr ovi ng prod CiA
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erati ons. Fig. 6 shows.a section through the chip card area fawahir¢h a
chip nodule is later to be inserted. This area com prises card body 1
Pprovided with a stepped depression 42. Bottom area 41 has a wall thickness
of about 100 m crone- ters. After the card blank:is conpleted this area is
printed fromboth sides in separate methdd steps. A chip nodule simlar to
el ement 43 is then inserted. When printing cards there was al ways the,
problemup to now that area 41 gave way to the pressure of the print rol

so that errors int ' p r e C i i a.
Furthernore there igﬁt ﬁééﬁgﬁgxr g% aa?ggeélﬂ%gﬁﬁg ggr‘ri} Qggéﬁlgyserrechani cal
action so that the card body becdif®s REQIUENG It  The inventive principle
provides for injecting incom patible plastic materials into stepped
depression 42 in one of the injection nolding units. This fills the
depression with insert elenment 43 so that area 41 can be readily printed in
subsequent pri ntiheg pxeseatt dmnvendtfiem tded atess dus a card produced by

injection molding, in particular an identity card, chip card
or the like, and to a method and apparatus for producing it.

In recent decades cards have become established in
daily life in a great variety of areas. They are in use as
identity cards, driver's licenses, access control cards,
.chip cards, credit cards, check guarantee cards and so on.

In the development of cards a trend has come about in
the course of time according to which highest priority is
given to their simple and inexpensi#e production. Cards have
therefore passed from the original, extremely high-quality
paper inlay card to the so-called all-plastic laminated.
card, and then to the injection molded card. Such cards are
known for example from the publications, DE-C 23 08 876,
EP-C 0 101 968, EP-C 0 137 847.

With paper inlay cards the antifalsification techniques
known from paper-of-value manufacture were used to produce
paper inlays that, embedded between transparent f£ilms, con-
vey the esthetic impression of a paper of value while per-
mitting visual and possibly also manual testing of the au-
thenticity features customary in papers of value.

All-plastic laminated cards are, as their name says, _
constructed completely of plastic layers. The inlay in these
cards can be equipped within certain limits.with printed
patterns equivalent to those in paper inlay cards, but it is
either impossible or unreasonable for financial reasons to
provide classical authenticity features suitable for human
testing.

With injection molded cards, which can be produced ex-—

tremely inexpensively like customary injection molded parts
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-8- ' printing operations are over the card blank is for exanple bent over

a,curved surface to renove elenent 43. In this way it is easy to renove the

insert elenment and replace it by a chip nodul e. The enbodi nent exanpl e
described with reference to Fig. 6 is particularly useful for producing

I njection nolded cards that are printed and then equi pped with the chip

nod-

in injection molding machines, the quality of the printed
pattern is again considerably reduced from today's point of
view. Real advantages thus result only in the production of
chip cards since the injection molding technique permits the
card depressions required for embedding the chip modules to
be produced_in one operation during production of the card
body, or even the chip module to be embedded in the card
structure during the injection process. _

In the further development of production techniques the
possibility of human authenticity testing was thus increas-
ingly abandoned in favor of cheaper production methods. With
current injection molded cards, if they are chip cards, the
electronic security can be increased to almost any degree by
using ever more complicated integrated circuits, but the
card structure as such is extremely simple and thus fairly
unsuitable for strictly wvisual authenticity testing.

The problem of the invention is therefore to propose a
card and a method and apparatus for producing it that take
sufficient accbunt not only of the aspect of inexpensive
production in high piece numbers but also of the security
aspect with respect to visual authenticity testing.

This problem is solved when the card structure has
different volume areas containing different plastic conpo-
nents which are formed and disposed in such a way as to- be
distinguishable from one another visually and possibly also
by machine. _ |

The invention exploits the fact that at the current
level of injection hélding technology a great variety of
both plastic components and foreign bodies can be processed
iﬁ almost any desired arrangement and combination in multi-
stage methods. If one utilizes these possibilities to pro-
duce a multicomponent card structure one can produce human

features similar to those known from classical paper-of-
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ul es in separate operations. This application is recommend- able both for
single cards and in cases in which nulticopy sheets are to be produced by
the injection nolding tech- nique. Fig. 7 shows the schematic
structure of a rotary table injection nolding machine for producing e.g. a
card in three separate injection operaiio$s_(units A, B and C. The fourth
unit E is provided for renoving the card Tromthe apparatus. Referring
to Figs. 8a to ¢, the node of functioning of the injection nold can be

descri bed as foll ows. The injection nold basically conprises two
rotary tabl ggaykhp UEQ@'E:.QHetQQhHQleQ' %%B@',utth%éngt 190 tifd g plat abl e
in the direction f arrow 2 pper. rotary table is o) vertlcally

dlsplaceabIEa%}YWQSﬁérSﬁ Sﬁﬁ&?ﬁ%ﬁéngléﬁgﬁF§ not shown so as to pernit a
rai sing and | O\Aemtngrairershts pel gapetitul hRliyhad¥attatfeduze ﬁflﬁw Ry s A

card shape. VEBEARE, AEC8noPnE Bl URNERE 2in EEapPY OhF A riet CRSTHOIER, can
be varied.’ whl1heupnég;mngcgpetptdate production techn;ques. Although
the inventive card can have a great variety of visually
testable card structures it can. be readily integrated into
common injection molding production methods. Along with the

card properties provided for wvisual authenticity testing,
further measures can be provided for facilitating the fuf-
ther processing of the cards or obtaining further produc-
tion-related economizing effects.

Developments of the invention and further advantages
thereof can be found in the embodiment examples described
with reference to the drawing, in which:

Fig. 1 shows a conventional chip card from the front,

Fig. 2 shows an inventive multicomponent injection
molded card with a visually testable authenticity structure,
' Figs. 3 to 5 show cross—sectional drawings of different
variants of the inventive card structure,

Fig. 6 shows a cross-sectional drawing of a strﬁctural
element for economizing card production further,

Fig. 7 shows a schematic diagram of an apparatus for
producing inventive cards, '

Figs. 8a to ¢ show cross-sectional drawings for sche-
matically illustrating the-structuré of the injection mold-
ing tools for producing the card structure shown in Fig. 3.

Fig; 1.shows a schematic representation of a conven-
tional chip card 1 with an embedded chip module 2 and a
printed pattern 3. Such cards are currently produced either
by the classical laminating technique, i.e. by welding to-
gether several plastic layers and embedding the chip module
during the laminating operation, or by producing a multi- or
one-layer cérd body and milling in a depression in which the
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corre§ponds to the later card thickness. In the nold parts of the

upper

rotary table the struc- tures of nold parts 35, 36 and 37 are

provi ded. These structures are adapted to the particular layer areas 12, 11
and 10 to be produced. The different plastic conponents are injected
into the nold via material feed neans 39.4A¢ter each injection oper-

-9-

chip module can be inserted. The third and currently cheap-
est technique is to produce the card body by injection
molding, either providing the depression for the chip ‘module
in the card body during the injection process or already

- embedding the chip module itself in the plastic compound

during the injection process. Outside the area where the
chip module is provided, currently known injection molded
cards have no additional features produced by injection
molding that permit visual or aﬁtomatic authenticity test-
ing. '

Fig. 2 shows an inventive card body 1 in a simplified
fepresentation. This éard body can have all the previous
elements of customary injection molded cards, i.e. a chip
module 2 or a printed pattern 3. But it furthermore contains
at least one injection molding feature 4 that gives the card
body a special character. This feature 4 is visually testa-
ble in a simple way and producible economically in large
piece numbers but very difficult to imitate in single pieces
{forgeries).

Injection molding feature 4, in the present case a
letter “H" disposed in a circular area, is a representative
example of a company logo, letter or pictorial symbol of any
structure. In the present case card body 1 is provided on
the front with a white card surface against which circular
area 8 stands out.

Fig. 3 shows section A-B from Fig. 2. Card 1 is ac-

cordingly constructed of three layers, whereby layer 10

forming the front is white, back layer 12 is black and the
middle layer is transparent. Front layer 10 and back layer
12 each have receéses that are likewise filled with the
transparent plastic material of the middle layer. The recess
on the front is of circular shape. It thus creates the con-
tour of injection molding feature 4. The recesses in back

cover layer 12 are in the form of pictorial symbol 7 so that
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ation the upper rotary table is raised and the lower rotary table turned
further by one phase. As apparent fromFig. 8a, layer 12 is injected
in mold space 32 in the first unit (unit A). If a hologramrelief is also
to be produced on the back card surface, surface 40 nust be equi pped with
such a relief. This can be done either by gqui pping the nold surface with
the hologramrelief or by inserting relief filnms that are replaced for each
card or after a certain nunber of injection operations. After the
plastic material which is black in the de- scribed exanple has been

injected in uwboa whe.srrmadgmml@l dgtd |cddisgiwait C'EONMO Wllack suxr-—
solidifies. .ol d part 35 is then raised and | ower nold area 38
transported fg @F\Mtrllayer 12 to unit B. In unit B the nold part
requi red for prodssiahg a feqture is cmddetadtad ein Mlixes taps83 nameky

filled in unif %fa%s&lﬂﬁ:'tte'dori%h%b%d ar)hE‘ef ér%:ﬁ{‘d i’x{‘ étﬂf‘s P&ESEUn& aﬁé
filled with transparent lastic ma- ter]al Durrnq hi s process ayer

11 ext endi ng GWW@%FIYF@%% ehendiang ihnang ﬁﬁ%l%*%?ﬂe

area of and embedded in the deeper black background of the card. On
the back, symbol 7 is disposed in the all-over black back-
ground. Regarding the side edges of the card one likewise
readily sees the three-layer structure due to the strongly
contrasting layers. Bending tests show whether the card
structure and in particular the two card surfaces are of
seamless énd homogeneous design.

If the security of this card structure is to be further
increased a hologram relief can be additionally provided in
the surface of the back of the card during card-production.
This relief can be applied separately by the transfer method
or be embossed during the injection process by providing
such a relief in the injection mold.

Such a hologram relief placed on side 6 of the card is
readily recognizable over the total surface, i.e. both in
the black card area and in the area of symbol 7, when suit-
ably illuminated from the back. Inhomogeneities resulting
from the .piecing together of various parts of the card
({forgery) are particularly easy to detect in this embodi-
ment. From the front of the card only pictorial symbol 7 has
holographic effects when sufficiently illuminated in trans-
mitted light.

If inner layer 11 is provided with fluorescent sub-
stances the fluorescent effect can likewise be included in
the testing of the card.

It is also very easy to clarify the question of whether
feature 4 is a homogeneously embedded element. One illumi-
nates the card from the side edges, possibly using a spe-

cially provided apparatus, and regards pictorial symbol 4.
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the injection nolding feature are filled with transparent material. After
upper nold part 36 is raised and the |ower rotary table rotated further the
now two-|ayer card struc- ture 12, 11 passes to unit C. Here the card
structure is placed under nold part 37 for as yet llacking [ayer 10 to be

injected in nold space 34. After the_ card material is cooled and
solidifies again the upper nold part is “r&isSed once again and the rotary
table rotated further to pos. E for renoval of the card. It is obvious

to the expert that the injection opera- tions in units A B and C take
place at thgygang tt:'h@egu:l.cl‘:a.nc."éf to@r ltl‘é‘?lt' ildr8ln Q.bﬁ'&ﬁ."s laayférmﬁ"%é’%ﬂ':-can

be renpved from unit ea It kew se obvi ous t hat
one can use Hb't’-a&nﬁymlbﬁé (‘7&11& &PH eé-”eﬁpl"ﬁrﬁfe(f%”twtree‘f’esrte‘rﬁ:é’a%' Bfgs. 3,
4 and 5 feature 4 was inserted subsequently or put together from -

different layer elements this prevents the expected light-
guiding effects, so that a genuine element 4 also differs
from imitations very clearly in this test.

Figs. 4a and 4b show a further variant of the inventive
card structure. In Fig. 4a an opaque inner layer 17 is em—-
bedded between two transparent cover £films 15 and 16. The
opaque layer has a surface relief 23 on both sides that is
recognizable as a relief from each side in incident light.
Like an authentic watermark, the relief also appears darker
in the thin areas than in the thick relief structures. In
transmitted light a reversal of the optical effect can
likewise be detected as with an authentic watermark, i.e. in
this case the thick relief areas appear dark and the thinner
structures light.

In terms of the optical effect the embodiment shown in
Fig. 4b is very similar, i.e. here too & reversal of the
light/dark structures can be detected depending on whether
they are regarded in transmitted light or in incident light.
However the effect is more powerful through transparent
layer 18 than from back layer 19.

In special embodiments it may suffice to provide only
one hologram on the card surface. In this case, as apparent
from Fig. 5, the card area intended for the hologram (that
may also extend over the entire card surface) is underlaid
with a plastic compound with metallic luster or a very dark,
preferably biack, colored plastic material. The thickness of
layer 21 is of lesser importance. It is only important for
the invention that this layer is incorporated by injection
molding and that the space of the injection mold adjacent
this surfacg has a holographic relief which is embossed.into

black or metallescent surface 22.
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- - 10°- but al so each feature per se or conbinations of these fea- tures
in one card. In addition one can enboss the depression for chip nodule 2 as
wel | during the production of these cards. This can be done for exanple
with the aid of a nova- ble die to be pressed into the plastic conmpound

while it is still ductile. - Wt hout _dgparting fromthe inventive
principle it is of course also possible to enbed foreign bodies in the card
structure as well. These nay be for exanpl e safeguarding threads or C

prefabricated inlay areas introduced into the
Since the described layer structures and layer thick-

nesses can be produced relatively exactly these effects are
very easy to detect by measuring technology if they are
suitably dimensioned and designed. One thus not only has the
possibility of visual testing but can also add special sub-
stances to the individual layers of the card structure and
evaluate properties that are largely or completely concealed
from visual testing. In this connection reference is made to
magnetic effects, electrlcally conductive effects or 1um1—
nescent effects in the 1nv151b1e spectral range.

Departing from the embodiments described in Figs. 3 to
5, whereby the inventive principle for producing special
optical or measuring effects was described using compatible
plastic materials, Fig. 6 shows an embodiment that uses in-
compatible plastic components for improving production op-
erations.

Fig. 6 shows a section through the chip card area in
which a chip module is later to be inserted. This area com-
prises card body 1 provided with a stepped depression 42.
Bottom area 41 has a wall thickness of about 100 microme-—
ters. After the card blank is completed this area is printed
from both sides in separate method steps. A chip module
similar to element 43 is then inserted.

When printing cards there was always the problem up to
now that area 41 gave way to the pressure of the print roll_
so that errors in the printed pattern were produced in this
area. Furthermore there is the danger of area 41 being dam-
aged by mechanical action so that the card body becomes
useless. _

The inventive principle provides for injecting incom-
patible plastic materials into stepped depreésion 42 in one
of the injection molding units. This fills the depression
with insert element 43 so that area 41 can be readily

printed in subsequent printing operations. When the various
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nol d; or chip nodules that are pressed into the plastic conpound in the

| ast working step or placed in a previously produced cavity. Al t hough
the production of the inventive cards has been described with reference to
arotary table injection nolding-nmachine the expert will appreciate that
this can also be done with other apparatug, -for exanpl e apparatus in which
the individual units A B, Care disposed in a row and the |ower nold parts
are clocked past under the units using a kind of endless transport system.
For the cards described in Figs. 3 to 5 conpatible plastic conponents are
used that haminting @respinih@up-ovsx dhacprddsliannglpriperexanspbhad

bond i nti Matyint Wik %%M&%uffhé&etd)aﬁféxﬁm Mrdidge 430nh ahea when

"injected over one another."” The expert know whi ch pl astics, have t
property andtits eadedio IRRRTDJdthensfth e MRt -anq C’Eﬁ%.'ra%?)t:l"éall’yaﬂd
measuri ng prolizs timeulelhe sane hol ds for inconpatible plastic conponents

that are requiredulor B o5 A Wedniti TN W e {BE LS Bl Sraled I # )
6 is particularly useful for producing injection molded
cards that are printed and then equipped with the chip mod-
ules in separate operations. This applic¢ation is recommend-
able both for single cards and in cases in which multicopy
sheets are to be produced by the injection molding tech—~’
nique.

Fig. 7 shows the schematic structure of a rotary table
injection molding machine for producing e.g. a card in three
separate injection operations (uhits A, B and C). The fourth
unit E is provided for removing the card from the apparatus.

Referring to Figs. 8a to ¢, the mode of functioning of
the injection ﬁold can be described as follows.

The injection mold basically comprises two rotary
tables, the upper one being rigid and the lower one being
rotatable in the direction of arrow 26. The upper rotary
table is also vertically displaceable by means of apparatus
elements not shown so as to permit a raising and lowering of
this mold part. In the area of the four segments A to E the
lower rotary table has depressions corresponding to the
particular.card shape. Depending on the embodiment the depth
of these mold areas can be varied. In the present case it
corresponds to the later card thickness.

In the mold'parts of the upper rbtary table the struc-—
tures of mold parts 35, 36_and 37 are provided. These
structures are adapted to the particular layer areas 12, 11
and 10 to be produced.

The different plastic components are injected into the

mold via material feed means 30. After each injection oper-
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S 11 | | d ai s 1. A flat nol ding
produced by the injection nolding technique, in particular an identity
card, chip card or the

ation the upper rotary table is raised and the lower rotary
table turned Efurther by one phase. |

As apparent from Fig. 8a, layer 12 is injected in mold
space 32 in the first unit (unit A). If a hologram relief is
also to be produced on the back card surface, surface 40
‘must be equipped with such a relief. This can be done either
by equipping the mold surface with the hologram relief or by
inserting relief films that are replaced for each card or
after a certain number of injection operations.

After the plastic material which is black in the de~
scribed example has been injected in unit A the mold is
cooled until the plastic compound solidifies. Upper mold
part 35 is then raised and lower mold area 38 transported
together with layer 12 to unit B. In unit B the mold part
required for producing -layer 11 is made available. Mold
space 33 to be filled in unit B is positioned above layer 12
and in the present case filled with'transparent plastic ma-~
terial. During this process both layer 11 extending over the
entire card surface and the recesses provided in the area of
the injection molding feature are filled with transparent
material. After upper mold part 36 is raised and the lower
rotary table rotated further the now two-layer card struc-
ture 12, 11 passes to unit C. Here the card structure is
placed under mold part 37 for as yet lacking layer 10 to be
injected in mold space 34.

After the cafd material is cooled and solidifies again
the upper mold part is raised once again and the rotary
table rotated further to pos. E for removal of the card.

It is obvious to the expert that the injection opera-
tions in units A, B and C take place at the same time, i.e.
after two initial phases a finished card can be removed from
unit E with each phase.

It is likewise obvious that one can use not only the

card features explained with reference to Figs. 3, 4 and 5

REPLACEMENT SHEET

14 AUG 1996




| i ke; characterized in that the nolding has different volune areas
containing different plastic conmponents and forned and di sposed so as to be
di stingui shable from one another visu- ally and/or by neasuring technol ogy.
2. The nolding of claim1, characterized in that the plastic conponents are
conpati ble wth one anot her and bonded Loggtber undet achably in the
particul ar border area. 3. The nolding of clainms 1 and 2,
characterized in that the different plastic conponents are disposed in

| ayers one above the other and inhonogeneities (4, 7, 23) visually

recogni zabl eutn axmsaédn efeturecperense | oxhtombenptbohdedf athkgastear
certain are

' Th I e or por. e of p e cl.ai ns
characteri zgtdhl‘%s t:hn °ncF f?ee"lrge)n?i&g?cg%lrg ONENt's %%(gglsjs{:égg Qe?’gessa?f’ace
area of trmeﬁqﬂchhgp|mpdnﬁﬁmﬁnaswweilrﬂutimmftbernnoduetloprefebhbsy

di ffraction giridh ool QURABSgdis 4ok SSxample FicANEnEORIENSEOE ABGaLS

nore of the precedlng | ai ns, ch aracterlzed‘m ﬁ he outer Fayer ar eas

are provi dedPle die to be pressed into the plastlc compound while it is
still ductile.

Without departing from the inventive principle it is of
course also possible to embed foreign bodies in the card
structure as well. These may'be for example safeguarding
threads or prefabricated inlay areas introduced into the
mold, or chip modules that are pressed into the plastic
compound in the last working step or placed in a previously
produced cavity.

Although the production of the inventive cards has been
described with reference to a rotary table injection molding
machine the expert will appreciate that this can also be
dode with other apparatus, for example apparatus in which
the individual units A, B, C are disposed in a row and the

~lower mold parts are clocked past under the units using a
kind of endless transport system.

For the cards described in Figs. 3 to S5 compatible
plastic components are used that have the corresponding op-
tical and measuring properties and bond intimately with one
another in the particular transitional area when "injected
over one another." The expert will know which plastics have
this property and will select them together with the par-
ticular optical and measuring properties. The same holds for
incompatible plastic components that are required for pro-

-ducing removable insert elements 43 (Fig. 6).
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W th'recesses through which plastic conponents |ocated therebel ow pass to
the surface or are recognizabl e. 6. The nolding of one or nore of the
precedi ng clains, characterized in that enbedded el enents (43) forned from
ot her plastic conponents are provided bet ween at |east two outer |ayers or
in the area of |ayer recesses. 7. -Tha mol di ngof—Tctrarm 6, —
characterized in that the enbedded elenents are mad rials
that are at least partly inconpatible with adj acentﬁm“ “mmlleﬂﬂm -
-12-

Clainms

1. A flat molding produced by the injection molding
technique, in particular an identity card, chip card or the
like, characterized in that the molding has different volume
areas containing different plastic components and formed and
disposed so as to be distinguishable from one another visuf
ally and/or by measuring technology.

2. The molding of claim 1, characterized in that the
plastic components are compatible with one another and
bonded together undetachaply in the particular border area.

3. The molding of claims 1 and 2, characterized in that
the different plastic components are disposed in layers one
above the other and inhomogeneities (4, 7, 23) wvisually
recognizable in transmitted or incident light are provided
at least in certain areas.

4. The molding of one or more of the preceding claims,
characterized in that dlfferent material components are used
in the surface area of the molding in connection with relief
structures, preferably diffraction grid or hologram struc-
tures. . '

5. The molding of one or more of the preceding claims,
characterized in that the outer layer areas are provided
with recesses through which plastic components located
therebelow pass to the surface or are recognizable.

6. The molding of one or more of the preceding claims,
characterized in that embedded elements (43) formed from
other plastic components are provided between at least two
outer layers or in the area of layer recesses.

7. The molding of claim 6, characterized in that the
embedded elements are made of plastic materials that are at

least partly incdmpatible with adjacent plastic components.
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8. The hDIding of claim®6, characterized in that at |east sone of the
enbedded el enents consist of foreign ma- terials surrounded by injection
mol di ng. 9. A method for producing noldings, in particular identity

cards, chip cards or the like, by the injection r}mum | )
characterized in that the nolding com pzises at || ﬂullmﬂ”m];@*t

pl astic conponents that.are provided in the nolding*irf mitually agelimted
areas and are produced in directly successive method steps. 10. Thé-
met hod of claim9, characterized in that at |east one of the plastic -
components is itcHitamBiding 19f (Haidt Hor eFFRAEPFEZeR R heh@kcdkpati bl e

conponent ligasteBumd off lidle tdbdtdl il difetOSPESHEIst of fddeidn mRParatus
for produging fJlat nolmlgé in par- ticular, identity cards, chip cards or

s
the |iKe, 3 iSEEGoMRGssh B R Bt R har acterized in that a
plurality of irf.ed imathod diowy prodicine mebdines), timtppeticylabhe in-

identity cards, chip cards or the like, by the injection

molding technique, characterized in that the molding com-
prises at least two different plastic components that.are
provided in the molding in mutually delimited areas and are
produced in directly successive method steps.

10. The method of claim 9, characterized in that at
least one of the plastic components is incompatible with the
other components and the incompatible component is removed
after the molding is completed. _

11. An apparatus for producing flat moldings, in par-
ticular identity cards, chip cards or the like, by the in-—
jection molding technique, characterized in that a plurality
of injection molding units are provided that permit the in-
jection molding of different plastic components in phased
operation.
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ABSTRACT.

AN _IDENTITY CARD AND A METHOD AND APPARATUS FOR PRODUCING IT

The invention relates to a f£lat molding produced by the
injecétion molding technique, in particular an identity card,
chip card or the like, characterized in that it has differ-
ent volume-areas containing different plastic componenps;énd
formed and disposed so as to be distinguishable from one

another visually and/or by measuring. -technology.

FIG. 2
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