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{571 ABSTRACT

An indentification card wherein any required charac-
ters, designs and/or embossings are made on the base
material of the card and an engraved image by which
the user can be identified and which has no projec-
tions thereon is made in the part of a colored layer
provided on the base material of the card.

A method of making an identification card which
comprises making any required characters, designs
and/or embossings on the base material of the card,
further providing a colored layer on the base material
of the card and then engraving the part of said colored
layer to be in the form of fine lines and points so that,
by regulating the ratio of the surface areas of the
engraved part and unengraved part, the differences in
the color thickness and luster may be expressed to
form any engraved image by which the user can be
identified and which has no projections thereon.

8 Claims, 12 Drawing Figures
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IDENTIFICATION CARDS AND METHOD FOR
MAKING THE SAME

The present invention relates to cards and methods
of making the same and more particularly to identifi-
cation cards having required characters, designs and/or
embossings and also engraved images which have a
high durability and no any projections on the surface
and methods of making the same.

There are already known such various identification
cards as, for example, credit cards, I.D. cards, bank
cards, cash dispenser cards, oil cards, key cards, con-
sultation tickets, commutation tickets and licenses.
Various methods have been attempted to identify the
users of such identification cards.

For example, there are known a method wherein the
sign of the user is made on the base material of the card
and is identified when the card is to be used, a method
wherein the face picture of the user is formed by a
printing means on the base material of the card and a
method wherein the face photograph of the user is
pasted on the base material of the card.

Further, it is attempted to identify the user of the
card by combining these methods as mentioned above.

However, these identification card such as cards
which are used in these methods are not perfect in pre-
venting its forgery. When the card of the user has been
stolen or lost, for example, the sign may be imitated or
the face photograph may be replaced, thus the card
may be illegally used and unexpected damages may be
often caused.

Further, in the method wherein the face picture of
the user is formed by a printing means, one printing
plate must be made to make one identification card and
therefore there is a defect that the cost of making the
card is very high.

Also, in the above mentioned method wherein the
face photograph of the user is pasted, the thickness of
the base material of the card is increased by the photo-
graph part and there is a defect that, for example, in the
case of identifying the user by a mechanical search by
utilizing a magnetism or the like, the adaptability to the
mechanical treatment will be often impaired.

Further, in such method as is mentioned above, the
sign, the face picture of the face photograph of the user
expressed on the base material of the card is so low in
the durability as to be damaged, for example, by a rub-
bing action or the like during the use for a long time
and to lose the function of identifying the user of the
card until it can be no longer used.

In addition to such methods as are mentioned above,
there are known, for example, a method wherein the
photographic printing paper on which the face picture
is developed is used as the base material itself of the
card or a method wherein a silver salt is applied to an
aluminum plate and the face photograph or the like is
developed on said aluminum plate.

However, such method is so low in the mechanical
properties forming embossings or the like and in the
durability that it is not desirable.

An object of the present invention is to provide an
identification card by which the user can be very simply
identified.

Another object of the present invention is to provide
an identification card by which the forgery can be per-
fectly prevented.
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A further object of the present invention is to provide
an identification card which is so flat and smooth on
the surface as to be applicable to a mechanical search.

Another object of the present invention is to provide
an identification card which is so high in the durability
as to be used for a long time.

A further object of the present invention is to provide
a method of making such identification cards as are
mentioned above very simply and cheaply.

As a result of making various researches on identifi-
cation cards to attain the above mentioned objects, we
have now found an identification card wherein a col-
ored layer is provided on the base material of the card,
the part of the above mentioned colored layer is en-
graved to be in the form of fine lines or points with an
electronic engraving plate making machine such as
electronic engraver by using the face photograph of the
user of the card as a draft so that, by regulating the
ratio of the surface areas of the engraved part and
unengraved part, the differences in the color thickness
and luster may be expressed and as a result required
characters, designs or embossings and also any en-
graved image of the face of the user which have a high
durability and no any projections on the surface of the
card may be formed, the user can be identified very
simply and the forgery can be perfectly prevented.

One feature of the present invention is an identifi-
cation card wherein any required characters, designs
and embossings are made on the base maternal of the
card and an engraved image by which the user can be
identified and which has no projections is made in the
part of a colored layer provided on the above men-
tioned base material of the card.

Another feature of the present invention is a method
of making the above mentioned identification card
characterized by making any required characters, de-
signs and embossings on the base material of the card,
further providing a colored layer on the above men-
tioned base material of the card and then engraving the
part of said colored layer to be in the form of fine lines
and points so that, by regulating the ratio of the surface
areas of the engraved part and unengraved part, the dif-
ferences in the color thickness and luster may be ex-
pressed to form any engraved image by which the user
can be identified.

The identification card according to the present in-
vention and the method of making the same shall be ex-
plained in detail with reference to the drawings.

In the drawings:

FIGS. 1, 3 and 5 are partly magnified sectioned views
showing the formation of a card base material in the
method of making cards according to the present in-
vention;

FIGS. 2, 4 and 6 are partly magnified sectioned views
showing the formation of an engraved image part in an
identification card in which the engraved image is
formed by engraving the part of the colored layer on
the base material of the card shown in the above men-
tioned FIGS. 1, 3 and §;

FIGS. 7, 8 and 9 are partly magnified sectioned views
showing a manner of providing a colored layer on the
base material of the card in the method of making cards
according to the present invention;

FIG. 10 is a mechanism view showing the mechanism
of an apparatus for forming engraved images by en-
graving the part of the colored layer provided on the
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base material of the card in the method of making cards
according to the present invention;

FIG. 11 is a plane view showing the card of the pres-
ent invention,;

FIG. 12 is a partly magnified sectioned view of an en-
graved unage part showing the formation of the en-
graved image of the card shown in the above men-
tioned FIG. 11.

There are various manners of the method of making
identification cards according to the present invention.
Some of them shall be described.

In the present invention, first of all, as shown in FIG.
1, on a card base material 1, a colored layer 2 is applied
to a part in which an engraved image by which the user
can be identified is to be provided and any patterns 3
of characters, signs and designs required for the identi-
fication card are applied to the other part and then, as
shown in FIG. 2, the part of the above mentioned col-
ored layer 2 is engraved with, for example, an elec-
tronic engraving plate making machine such as elec-
tronic engraver by using a face photograph of the user
as a draft so that many concave holes or cutout por-
tions 4 may be made, variations of the color thickness
and luster may be expressed by the above mentioned
engraved parts or cutout portions S and unengraved
parts 6 to form any engraved image of the face image
to identify the above mentioned user and thus an iden-
tification card according to the present invention may
be obtained.

Further, in the present invention, as shown in FIG. 3,
as mentioned above, a colored layer 2 and any patterns
3 are applied to a card base material 1, then, in order
to protect said patterns 3, for example, a transparent
resin film or sheet is laminated to provide a surface pro-
tecting layer 7, then, as shown in FIG. 4, in the same
manner as is mentioned above, the part of the colored
layer 2 is engraved from above the surface protecting
layer 7 with, for example, an electronic engraving plate
making machine such as electronic engraver by using
the face photograph of the user as a draft so that many
concave holes 4 may be made, variations of the color
thickness and luster may be expressed by the engraved
parts 5 and unengraved parts 6 to form any engraved
image of the face image to identify the user and thus an
identification card according to the present invention
may be obtained.

Further, in the present invention, as shown in FIG. 5,
any pattern 3 of characters, signs and/or designs re-
quired for the identification card is provided on the
front surface and/or back surface of the card base ma-
terial 1 except the part in which an engraved image by
which the user can be identified is to be provided, on
the other hand, a colored layer 2 is formed on a trans-
parent resin film or sheet used to provide a surface pro-
tecting layer 7 to protect said patterns 3, then the
above mentioned card base material 1 and the above
mentioned transparent resin film or sheet are lami-
nated, for example, by heat-pressing and then, in the
same manner as is mentioned above, the part of the col-
ored layer 2 is engraved with a electronic engraving
plate making machine such as electronic engraver by
using the face photograph of the user as a draft so that,
as in FIG. 6, many concave holes 4 may be made, varia-
tions of the color thickness and luster may be expressed
by the above mentioned engraved parts S and unen-
graved parts 6 to form any engraved image of the above
mentioned face image to identify the user and thus an
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identification card according to the present invention
may be obtained.

Further, in the above mentioned third method, in the
case of laminating the card base material 1 and the
transparent resin film or sheet as a surface protecting
layer 7 by heat-pressing, the colored layer 2 may be
embedded in and strongly fixed to said transparent
resin film or sheet to form an integral flat smooth sur-
face and an engraved image high in the durability can
be made.

Also, in the above mentioned third method, the col-
ored layer 2 is expressed on the surface of the lamina-
tion but may be provided between the layers of the card
base material 1 and the transparent resin film or sheet
of the lamination so made of them.

By the way, such manners of making identification
cards as are mentioned above are to show some man-
ners of the method of making identification cards ac-
cording to the present invention. The present invention
is not limited to such methods as are mentioned above.

In the present invention, for the card base material 1,
there can be used a film or sheet of such known syn-
thetic resin as, for example, a polyvinyl chloride series
resin, polyvinylidene chloride series resin, polystyrene
series resin, ABS resin, such polyolefin series resin as
of polyethylene or polypropylene, acryl series resin,
polycarbonate resin, polyester series resin or polyam-
ide series resin, any lamination of them or a lamination
made by laminating any of them, any paper and a metal
foil or the like.

In the present invention, for the method of providing
the colored layer 2 on the card base material 1, there
may be used any method wherein a colored layer of a
color different from the color of the card base material
1 can be formed by, for example, a method wherein, as
shown in FIG. 7, a colored layer 2 is formed by apply-
ing, printing or drawing a paint or ink composition hav-
ing a resin and coloring agent as main components on
any card base material 1, for example, by such ordinary
painting process as a brush-painting, spatula painting,
roll-coating process or gravure coating process, such
ordinary printing process as a gravure printing system,
offset printing system, relief printing system, screen
printing system or transfer printing system or such ordi-
nary drawing process as by hand or with a writing brush
or a method wherein a colored layer 2 is formed by
laminating a colored resin film or sheet on any card
base meterial 1 by an ordinary laminating process.

Further, in the present invention, as shown in FIG. 8,
the card base material 1 provided with the colored
layer 2 as mentioned above is heated and pressed, for
example, by using a heating plate or heating roll so that
the above mentioned card base material 1 and colored
layer 2 may be heat-melted to be heat-fused or heat-
bonded, said colored layer 2 may be embedded in said
card base material 1 and both may become integral to
form a flat smooth surface with the colored layer 2.

The heating and pressing treatment to be carried out
after the colored layer 2 is provided in the card base
material 1 as mentioned above in the present invention
shall be explained more particularly. Such treatment
can be made, for example, by a process wherein a flat
plate heat press is utilized or a process wherein a
heated roll press is utilized. The heating and pressing
conditions in such process as is mentioned above are
different depending on the materials forming the card
base material 1 and colored layer 2 but a temperature
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of about 90°to 330°C., pressure of about 1 to 50 kg/m?
and time of about 3 to 20 minutes are preferable. Fur-
ther, the treatment may be made in one step or two
steps so that the card base material 1 and colored layer
2 may be heat-melted to be heat-fused or heat-bonded,
the colored layer 2 may be embedded in the above
mentioned card base material 1 and they may become
integral to form a flat smooth surface high in the dura-
bility.

According to the present invention, for example,
when a colored layer 2 of a thickness of about 15 mi-
crons is provided at first, the thickness of the colored
layer 2 embedded by being heat-fused or heatbonded
by such heating and pressing treatment as is mentioned
above will be about 12 microns. In such case, when it
is embedded, any excess of the colored layer 2 will be
pushed out on the periphery of the card base material
1 but will be so slight in the amount as to have to influ-
ence on the formation standard of the card.

By the way, in the present invention, as mentioned
above, any card base material 1 provided with a col-
ored layer 2 is heated and pressed so that the above
mentioned card base material 1 and the colored layer
2 may be heat-fused to heat-bond or heat-adhere them
and said colored resin layer may be embedded in said
card base material 1 to form an integral flat smooth sur-
face. Therefore, it is desirable to select and use materi-
als having an affinity and heat-fusibility or heat-bonda-
bility with each other for the materials forming the card
base material 1 and colored layer 2. Therefore, in the
present invention, it is preferable to combine and use
thermoplastic resins showing a thermoplasticity by heat
and having a heat-fusibility for the materials forming
the card base material 1 and colored resin layer 2.

In the present invention, in the card made by provid-
ing a colored layer 2 on such card base material 1 as is
shown in the above mentioned FIG. 7 and forming any
engraved image of a face by applying such engraving
treatment as is mentioned above, the surface of the
above mentioned colored layer 2 is hardly always flat
or smooth and the physical strength of the colored
layer 2 itself and the bonding force between the card
base material 1 layer and the colored layer 2 are so low
that the colored layer 2 is likely to peel off during the
engraving treatment and it is difficult not only to form
a comparatively clear engraved image but also to ob-
tain a card having an image so high in the durability as
to be used for a long time. However, in the card made,
as mentioned above, by providing a colored layer 2 on
a card base material 1, then heating and pressing them
so that the above mentioned card base material 1 and
colored layer 2 may be heat-melted and heat-fused or
heat-bonded together, the above mentioned colored
layer 2 may be embedded in the above mentioned card
base material 1 and both of them may become integral
to form a flat smooth surface and then engraving the
part of the above mentioned colored layer 2, there are
no such problems as are mentioned above and the
image is high in the durability. Therefore, such card is
particularly preferable.

Further, in the present invention, instead of provid-
ing the colored layer 2 directly on the card base mate-
rial 1 as mentioned above and heating and pressing
them, as shown in the above mentioned FIG. 5, a col-
ored layer 2 may be provided on a transparent resin
film or sheet used to form a surface protecting layer 7
to protect any patterns 3 of required characters, signs
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and/or designs provided on a card base material 1 and
then the above mentioned card base material 1 and
transparent resin film or sheet may be laminated by
heat-pressing so that the colored layer 2 may be em-
bedded in the above mentioned transparent resin film
or sheet or card base material 1.

Also, in the present invention, as shown in FIG. 9, the
colored layer 2 can be formed by impregnating the sur-
face of a card base material 1 with such coloring agent
as a dye or pigment by such ordinary dyeing process as,
for example, a sublimation transfer system or a solvent
penetrating dyeing system.

In the present invention, the colored layer 2 formed
by such method as is mentioned above can be provided
on the entire surface or only the part required to form
an engraved image to identify the user on any card base
material 1 and its thickness is free but is preferably
about 3 to 40 microns as the engraved image must be
formed. In case the above mentioned thickness is less
than 3 microns, it will be difficult to attain the expected
object. If it is more than 40 microns, it will be difficult
to form a flat smooth surface of any card base material
1 by embedding the colored layer 2. Therefore it is not
desirable.

Further, in the present invention, a multicolored
layer 2 may be formed by providing two or more col-
ored layers 2 formed by such method as is mentioned
above. In such case, a picture having a multi-color ef-
fect can be formed.

For the resin in the paint or ink composition to be
used in the case of providing the colored layer 2 in the
present invention, there can be used, for example, ho-
mopolymers or copolymers of such monomer as vinyl
halide such as vinyl chloride or vinylidene chloride; sty-
rene or its derivatives; vinyl ester such as vinyl acetate;
allyl alcohol or allyl ester. unsaturated carboxylic acid
such as acrylic acid, methacrylic acid, itaconic acid,
crotonic acid, maleic acid or fumaric acid; an ester de-
rivatives, nitrile derivatives or acid amide derivatives of
the above mentioned unsaturated carboxylic acids; an
N-methylol derivatives or N-alkyl methylol ether deriv-
atives of the acid amide derivatives of the above men-
tioned unsaturated carboxylic acids; glycidyl acrylate;
glycidyl methacrylate; ally] glycidyl ether; vinyl isocya-
nate; allyl isocyanate; 2-hydroxyethyl acrylate or meth-
acrylate; 2-hydroxypropyl acrylate or methacrylate;
cthyleneglycol monoacrylate or -methacrylate; ethyl-
eneglycol di-acrylate or -methacrylate; maleic anhy-
dride; itaconic anhydride; methyl vinyl ketone; methyl
vinyl ether; butadiene; ethylene; propylene; dimethyl-
aminoethyl methacrylate; vinyl pyridine; vinyl pyrrol-
idone; tert-butylaminoethyl methacrylate or a monoal-
Iyl ether of a polyhydric alcohol; a polyvinyl alcohol,
polyvinyl butylal, polyviny! formal, polyamide series
resin, polyester series resin, phenol series resin, mela-
mine series resin, urea series resin, urethane series
resin, amino acid series resin, petroleum resin, cuma-
rone resin, epoxy series resin, ketone aldehyde resin,
chlorinated rubber, cyclic rubber, cellulose nitrate,
methyl cellulose, ethyl cellulose, carboxymethyl cellu-
lose, acetyl butyl cellulose, acetyl propionyl cellulose,
ethyloxyethyl cellulose, rosin, its derivative, any natu-
ral resin or its processed resin.

In the present invention, for the coloring agent in the
paint or ink composition to be used in the case of pro-
viding the colored layer 2, there can be used such
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known coloring agent as, for example, any inorganic
pigment or any organic dye or pigment.

Concretely, there can be used such inorganic pig-
ment as, for example, calcium carbonate, barium sul-
fate, clay, talc, titanium white, carbon black, yellow
lead, cadmium yellow, chromium vermilion, cadmium
red, navy blue, ultramarine or iron oxide or such or-
ganic dye or pigment as an azo series dye or pigment,
vat series dye or pigment, phthalocyanin series dye or
pigment, triphenyl methane series dye, its dyeing lake,
a quinacrydone series pigment, irgazine series pigment
or dioxazine series pigment.

In the present invention, for the paint or ink composi-
tion having a resin and coloring agent as main compo-
nents, there can be used an ordinary paint or ink com-
position prepared by using as a main component one or
a mixture of two or more of such resins as are men-
tioned above, adding to it one or a mixture of two or
more of such coloring agents as are mentioned above,
further, as required, adding any of such known addi-
tives as, for example, a plasticizer, stabilizer, wax,
grease, drier, auxiliary drier, curing agent, emulsifier,
viscosity increasing agent and filler and well mixing the
mixture with a solvent or diluent together with a dis-
persing agent.

Further, in the present invention, for the colored
resin film or sheet to be used in the case of providing
the colored layer 2, there can be used a colored film or
sheet obtained from such known resin as, for example,
such polyolefin series resin as a polyethylene or poly-
propylene, a polyester, polyvinyl chloride, polyvinyli-
dene chloride, polystyrene, polyacryl series resin, poly-
carbonate, polyamide or polyvinyl alcohol.

In the present invention, for the process of laminating
such colored resin film or sheet as is mentioned above,
there can be used such ordinary process as, for exam-
ple, an adhesive painting laminating process or heat-
melting laminating process.

Further, in the present invention, for the process of
applying such patterns 3 required for an identification
card as of characters, signs and designs to the card base
material 1, there can be used such ordinary printing
method as, for example, a gravure printing system, off-
set printing system, relief printing system, screen print-
ing system or transfer printing system.

For the ink composition to be used in such printing
method as is mentioned above, there can be used also
the above mentioned paint or ink composition to be
used in the case of providing the colored layer 2.

Further, in the present invention, for the transparent
resin film or sheet to be used to provide the surface
protecting layer 7 on the card base material 1, there
can be used a film or sheet obtained in an ordinary
manner from such known resin as, for example, such
polyolefin series resin as a polyethylene or polypropyl-
ene, a polyester, polyvinyl chloride, polyvinylidene
chloride, polystyrene, polyacryl series resin, polyamide
or polyvinyl alcohol.

In the present invention, for the process off laminat-
ing such transparent resin film or sheet as is mentioned
above on the card base material 1, there can be used
such ordinary process as, for example, a binder paint-
ing laminating process or a heating and pressing heat-
melting laminating process.

By the way, in the present invention, the above men-
tioned colored layer 2 can be also simultaneously em-
bedded in the above mentioned resin film or sheet or
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the card base material by providing the colored layer
2 on such transparent resin film or sheet as is men-
tioned above and then heating and pressing the above
mentioned resin film or sheet on the card base material
1 so as to heat-melt and laminate it.

Also, in the present invention, instead of laminating
such transparent resin film or sheet as is mentioned
above, the surface protecting layer 7 can be formed by
applying in an ordinary manner a resin composition
having as a main component of the vehicle the above
mentioned resin to be used in the case of providing the
colored layer 2.

In the present invention, such surface protecting
layer 7 as is mentioned above protects such patterns 3
as of required characters, sign and/or designs provided
on the card base material 1 or acts as a reinforcement
for the card base material 1.

The process of engraving the part of the colored layer
2 in the above mentioned present invention shall be ex-
plained more particularly. Such process can be made
by utilizing such known method as, for example, an
electronic engraving plate making method wherein, for
example, a plane scanning engraving type electronic
engraved plate making machine (for example *“Vario-
Klischograph™) by which a photographic relief plate
can be obtained directly from a draft is used.

The engraving method by utilizing the above men-
tioned plane scanning engraving type electronic en-
graved plate making machine shall be explained con-
cretely. FIG. 10 is a mechanism view of an apparatus
for making the same engraved image as an image on
such photographic draft 11 as of a face photograph di-
rectly on the part of the colored layer 2 provided on the
above mentioned card base material 1 from such pho-
tographic draft 11 as of the face photograph.

That is to say, in FIG. 10, 12 is a scanning head hav-
ing a light source lamp and a light multiplying tube and
13 is an engraving head having a vertically vibrating en-
graving needle. Below these heads 12 and 13 are re-
spectively a draft stand 14 on which a photographic
draft 11 is mounted and an engraving stand 15 on
which a card base material 1 provided with a colored
layer 2 is mounted. The two stands 14 and 15 are con-
nected with each other through a swing arm 17 through
swing levers 16 and 16’.

A spotlight from the light source within the scanning
head 12 lights one point of the photographic draft 11,
the reflected light from this point enters the light multi-
plying tube, a light current corresponding to the
amount of the reflected light from the photographic
draft 11, that is, to the thickness of the photographic
draft 11 is produced from the light multiplying tube and
this light current passes through a proper calculating
amplifying circuit and controls the depth of the needle
of the engraving head 13 engraving into the part of the
colored layer 2 provided on the card base material 1.

As the tip of the needle is made pyramidal, if it en-
graves in deeper, the area of the concave hole will be-
come larger and the area left on the surface of the col-
ored layer 2 provided on the card base material 1 will
become smaller. That is to say, the highlight part of the
photographic draft 11 will be indicated.

On the other, if it engraves in to be shallower, the
area of the concave hole will become smaller, the left
area will become larger and the shadow part of the pho-
tographic draft 11 will be indicated.
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The number of lines in the reciprocating direction of
the engraving stand 15 is determined by adding an in-
termittent motion having a fixed period in response to
the desired number of lines and the velocity of the re-
ciprocating motion of the stand to a vertical motion
corresponding to the thickness of the needle.

When one line has been engraved by one reciprocat-
ing motion of the engraving stand 15, the engraving
head 13 and the scanning head 12 connected with it
through a laterally feeding lever 18 will move laterally
by one pitch corresponding to the number of lines and
again one line will be engraved by the reciprocating
motion of the engraving stand 15.

By such operation as is mentioned above, the part of
the colored layer 2 provided on any card base material
1 is engraved and such image as a face image on such
photographic draft 11 as the face image can be formed
in the part of said colored layer 2.

By the way, by varying the positions of fulcra a, b and
¢ of the above described swing lever and cross feed le-
ver, the image can be easily contracted or enlarged.

In the card of the present invention made by such op-
eration as is mentioned above, as shown in FIG. 11, not
only such patterns 3 as of characters, signs and/or de-
signs required for an identification card are expressed
on the card base material 1 but also such engraved
image 21 to identify the user as the face of the user to
identify the user is formed on the part of the colored
layer 2 provided on the above mentioned card base ma-
terial 1.

Further, as shown in FIG. 12, the above mentioned
engraved image 21 is formed of engraved parts 5§ made
by engraving the part of the colored layer 2 provided
on the card base material 1 so as to be in the form of
fine lines or points and unengraved parts 6 and the unit
of said image consists of an assembly of many concave
holes 4 having a luster or tone different from that of the
surface of the above mentioned card base material and
is sighted as expressed as the luster and color thickness
in the unit of such image as is mentioned above de-
pending on the arranged density, depth or size of said
concave holes 4.

By the way, in the card according to the present in-
vention, a magnetic pattern required for searches or a
decorative relief pattern may be expressed.

As evident from the above explanation, in the card
according to the present invention, together with such
patterns as of characters and/or designs required for an
identification card, a very clear and stable engraved
image flat and smooth on the surface, high in the dura-
bility and formed of the card base material itself is
formed to identify the user. It can be used semiperma-
nently.

Therefore, for example, the card according to the
present invention can very simply identify the user and,
even in case said card is stolen or lost, as an engraved
image is formed in the card base material itself as men-
tioned above, it will be quite impossible to forge and
illegally use it.

Further, in the card according to the present inven-
tion, even though an engraved image is formed as men-
tioned above, as such part is of the same flat smooth
surface as of the card base material, its adaptability to
various apparatus to be used to treat cards for searches
or the like will not be impaired.

Also, in the card according to the present invention,
as such engraved image as the face image of the user
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is formed on the part of the colored layer provided in
the card base material directly from a photographic
draft or the like, there is an advantage that mistakes in
issuing cards can be reduced to be fewer than in the
conventional system wherein a face photograph or the
like is provided on the card while checking the classifi-
cation number of the card and the user.

Further, in the card according to the present inven-
tion, the photographic draft or the like may be either
a positive or negative, even a colored photograph can
be used as it is and further the image can be easily con-
tracted or enlarged, therefore there is a convenience
that any draft desired by the used can be used and the
engraving process can be made within a few minutes.
Thus the card can be made very simply and cheaply.

The card according to the present invention can be
used in various fields as such identification card as, for
example, a credit card, L.D. card, bank card, cash dis-
penser card, oil card, key card, consultation ticket,
commutation ticket or license and is very useful.

The present invention is illustrated by the following
examples.

EXAMPLE 1

Only a part expected to express any image identifying
the user on a base material of a transparent polyvinyl
chloride resin film (of a thickness of 0.1 mm) was
wholly printed with a screen printing ink {No. 8000
produced by Toyo Ink Manufacturing Company, Ltd.,
Japan) and the ink was dried to obtain a colored layer.

Then there were laminated the transparent vinyl
chloride resin film provided with the above mentioned
colored layer on the upper side, a white polyvinyl chlo-
ride resin core provided with characters and designs re-
quired for an identification card as an intermediate
layer and the transparent vinyl chloride resin film on
the lower side so that the above mentioned colored
layer may be on the surface. Then the three layers were
pressed with a pressure of 20 kg/cm? and were heated
as pressed at 150°C. for 12 minutes to obtain a card of
a total thickness of 0.76 mm.

The printing ink was heat-fused and pushed in to a
depth of about 12 microns from the surface of the poly-
vinyl chloride resin film to obtain a colored layer made
integraal with the base material.

The thus obtained colored layer was engraved to a
maximum depth of 80 microns with ‘‘Vario-
Klischograph™ engraving machine (manufactured by
Dr. -Ing Rudolf Hell, Germany) by using the face pho-
tograph of the user of the card as a draft to express an
engraved image which is in the form of fine lines and
points and which has a photographic tone identifying
the user on the part of the above mentioned colored
layer and as a result a flat smooth image very high in
the durability could be formed to obtain an identifi-
cation card.

EXAMPLE 2

A vinyl chloride-vinyl acetate copolymer film (of a
thickness of 18 microns) which was colored red was
laminated on a transparent polyvinyl chloride resin film
(of the thickness of 0.1 mm), but only a part expected
to express such image as the face image identifying the
user.

Then a white polyvinyl chloride resin core provided
with characters and designs required for an identifi-
cation card as an intermediate layer and a transparent
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vinyl chloride resin film as a lower layer were laminated
below the above mentioned polyvinyl chloride resin
film. Then the above mentioned four layers were
pressed under a pressure of 20 kg/cm?® and were heated
as pressed at about 150°C. for 12 minutes to obtain a
card of a total thickness of about 0.76 mm.

The above mentioned red vinyl chloride-vinyl acetate
copolymer film was heat-melted and was strongly em-
bedded in the polyvinyl chloride resin film to form a
colored layer made integral with the base material.

When the part in which the red vinyl chloride vinyl
acetate copolymer film was embedded of the card ob-
tained in the above was than engraved by the same pro-
cess by using the same precision engraving machine as
in Example 1 by using a face photograph as a draft, a
very clear face image high in the durability could be
formed to obtain an identification card.

EXAMPLE 3

Only a part expected to express the face image to
identify the user was gravure-printed with the below
mentioned ink composition on a polyvinyl chloride
resin film (of a thickness of 0.76 mm) and the ink was
dried to provide a colored layer.

Then the film was heated and pressed with a heat-
pressing machine under 10 kg/cm? at 140°C. for 10
minutes.

The printing ink was heat-fused and pushed in to a
depth of about 7 microns from the surface of the poly-
vinyl chloride resin film to obtain a colored layer made
integral with the base material.

Such patterns as characters and/or designs required
for an identification card were provided in the other
part than the colored layer of the thus obtained colored
sheet, said colored sheet was engraved with Vario-
Klischograph engraving machine (manufactured by Dr.
-Ing Rudolf Hell, Germany) by using the face photo-
graph of the user of the card as a draft to express an en-
graved face image which is in the form of fine lines and
points and which has a pthotographic tone.

With a film of such resin as a polyester resin, polyam-
ide resin or polyvinyl chloride-polyacrylonitrile copoly-
mer instead of the above mentioned polyvinyl chloride
resin, the same results were obtained.

Ink composition:
parts by weight

Iketone Fast Blue Extra 10
(produced by

Ikeda Chemical Co., Ltd.)

Cellulose acetobutyrate 8
{produced by Bayer Co.)
Xylene

Butanol

65
17

EXAMPLE 4

A blue-colored vinyl chloride-vinyl acetate copoly-
mer film (of a thickness of about 15 microns) was lami-
nated only on a part expected to express the face image
identifying the user on a polyvinyl chloride resin film
(of a thickness of about 0.75 mm) to provide a colored
resin layer and then the colored layer was heated and
pressed at 140°C. under about 10 kg/cm? for 10 min-
utes. By the above mentioned treatment, the blue vinyl
chloride-vinyl acetate copolymer film was embedded in
the polyvinyl chloride resin film and a flat smooth sur-
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face made integral with the base material was formed.
Then such patterns as of characters, signs and/or de-
signs required for an identification card were provided
on the other part of the above mentioned colored layer.
A flat smooth face image high in the durability could
be obtained by engraving the part in which the above
mentioned blue vinyl chloride-vinyl acetate copolymer
was embedded with a precision engraving machine by
using the face photograph as a draft in the same man-
ner as in Example 1 to obtain an identification card.

EXAMPLE 5

A card having a colored layer was made by pressing
and heating a colored styrene film (of a thickness of 15
microns) under 20 kg/cm? at 120°C. for 5 minutes on
a part expected to express the face image of the user on
a base material of an ABS resin film (of a thickness of
I mm). Then such patterns as of required characters
and/or designs were provided on the other part of the
colored layer of said card and then said card was en-
graved with the same Vario-Klischograph as in Exam-
ple 1 to obtain an identification card having the desired
engraved image.

EXAMPLE 6

A colored low density polyethylene film (of a thick-
ness of 20 microns) was heated and pressed to a high
density polyethylene film (of a thickness of 1 mm) in
the same manner as in Example 5.

For the pressing process, the film was coldpressed at
first under 30 kg/cm? for 1 minute and was then heated
and pressed at 140°C. under 20 kg/cm? for 3 minutes
to obtain a card in which the surface was flat and
smooth and the colored layer and base material were
made integral with each other.

Then such patterns as of required characters, signs
and/or designs were provided on the uncolored layer
part of the above mentioned card and then said card
was engraved in the same manner as in Example 1 to
obtain an identification card having an engraved image.

EXAMPLE 7

Two red and yellow vinyl chloride-vinyl acetate co-
polymer films (of a thickness of 20 microns each) were
used for the colored film in Example 6 and were
pressed in the same manner to a base material of a
white polyvinyl chloride resin core (of a thickness of |
mm).

The colored layer of the obtained film was of two
orange-colored layers. In the case of engraving said col-
ored layer with Vario-Klischograph, a mechanical cir-
cuit was set with such tones that the concave hole
might be of less than 20 microns in the part of a thick-
ness of the photographic draft of more than 1.0, 20 to
40 microns in the part of an intermediate thickness of
more than 0.3 and 40 to 80 microns in the lighted part
of a thickness of 0.3 to 0.

The obtained engraved image had a multi-color ef-
fect that the lighted part was white, the intermediate
tone was yellow and the shadow part was orange.

EXAMPLE 8

The below mentioned transfer sheet was pressed
under 20 kg/cm? to a base material of a polyvinyl chlo-
ride sheet of a thickness of 0.75 mm and they were
heated as pressed at 150°C. for 5 minutes. The dye pen-
etrated to a depth of about 10 microns from the surface



3,897,964

13

of the polyvinyl chloride to obtain a colored layer. On
the other hand, required characters and the like were
provided on the other part than the above mentioned
colored layer, than the thus obtained colored sheet was
engraved to a maximum depth of 80 microns with a
precision engraving machine to obtain an identification
card having an engraved face image similar to that ob-
tained in Example 1.

The specification of the transfer sheet was as follows:

Transfer original:
Parchment paper of 30 g/m?
Ink composition:

Resolin Blue BRL 15 parts
(produced by Bayer Co.)
Ethyl Cellulose N-7CP 10 '
(produced by Hercules Co.)

ylene 60 a
Butanol 15 "

The original was coated on the entire surface with the
above mentioned ink or was partly coated by gravure
printing in case partial image lines were required to ob-
tain a transfer sheet.

EXAMPLE 9

A polystyrene film of a thickness of 0.15 mm was
made a base material, only a part expected to express
designs was wholly printed by gravure printing with the
below mentioned ink composition, the ink was dried,
then an ABS resin sheet of a thickness of 0.6 mm was
pasted to it with a binder and they were pressed and
heated under 10 kg/cm? at 120°C. for 5 minutes. The
colored layer reached a depth of 8 microns from the
surface. It was engraved in the same manner as in Ex-
ample |1 to obtain an identification card as described in
Example 1.

Ink composition:
Tketone Fast Blue Extra
(produced by
lkeda Chemical Co., Ltd.)
Cellulose acetobutyrate 3
(produced by Bayer Co.)
Xylene 65 '
Butanol 17 t

EXAMPLE 10

Patterns such as characters and designs required for
an identification card were provided on the surface of
a white polyvinyl chloride resin core and a screen print-
ing ink (No. 8,000 produced by Toyo Ink Manufactur-
ing Company, LTD., Japan) was wholly printed on a
part expected to express any image identifying the user
and the ink was dried to form a colored layer.

Then transparent vinyl chloride resin films (of a
thickness of 0.025 mm each) were laminated respec-
tively above and below the above mentioned polyvinyl
chloride resin core, then the three layers were heated
and pressed at [50°C. under a pressure of 20 kg/cm? to
obtain a card base material of a total thickness of 0.760
mm.

Then the part of the colored layer of the above men-
tioned card base material was engraved to a maximum
depth of 80 microns with Vario-Klischograph engrav-
ing machine (manufactured by Dr. -Ing. Rudolf Hell,
Germany) to express the face image identifying the
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user to obtain an identification card which is very high
in the durability.

By the way, even when the colored layer 2 was pro-
vided on the back surface of the upper transparent
vinyl chloride resin film instead of providing it on the
surface of the white polyvinyl chioride resin core as
mentioned above and was laminated so as to be pro-
vided as an intermediate layer between them, the simi-
lar results were obtained.

Further, even when a colored vinyl chloridevinyl ace-
tate copolymer film (of a thickness of 0.018 mm) was
used for the colored layer, the similar results were ob-
tained.

EXAMPLE 11

Only a part expected to express the face image to
identify the user was gravure-printed with the below
mentioned ink composition on a polyvinyl chloride
resin film (of a thickness of 0.76 mm) and the ink was
dried to provide a colored layer.

Then such patterns as characters and/or designs re-
quired for an identification card were provided in the
other part than the colored layer of the thus obtained
colored sheet, said colored sheet was engraved with
Vario-Klischograph engraving machine (manufactured
by Dr. -Ing. Rudolf Hell, Germany) by using the face
photograph of the user of the card as a draft to express
an engraved face image which is in the form of fine
lines and points and which has a photographic tone.

With a film of such resin as a polyester resin, polyam-
ide resin or polyvinyl chloride-polyacrylonitrile copoly-
mer instead of the above mentioned polyvinyl chloride
resin, the same results were obtained.

Ink composition:
parts by weight

lketone Fast Blue Extra 10
(produced by

lkeda Chemical Co., Ltd.)

Cellulose acetobutyrate 8

(produced by Bayer Co.)

Xylene 65

Butanol 17
EXAMPLE 12

Only a part expected to express the face image to
identify the user was painted with the below mentioned
paint composition on a polyvinyl chloride resin film (of
a thickness of 0.76 mm) and the paint was dried to pro-
vide a colored layer.

Then such patterns as characters and/or designs re-
quired for an identification card were provided in the
other part than the colored layer of the thus obtained
colored sheet, said colored sheet was engraved with
Vario-Klischograph engraving machine (manufactured
by Dr. -Ing Rudolf Hell, Germany) by using the face
photograph of the user of the card as a draft to express
an engraved face image which is in the form of fine
lines and points and which has a photographic tone.

With a film of such resin as a polyester resin, polyam-
ide resin or polyvinyl chloride-polyacrylonitrile copoly-
mer instead of the above mentioned polyvinyl chloride
resin, the same results were obtained.
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Paint composition:
Parts by weight

Copolymer of viny! chloride- 25
vinyl acetate

(produced by Union Carbide Co. & Lid.)
Phtharocyanine Blue

(produced by Dainichi Seika

Industrial Co., Ltd.))

Methyl ethyl ketone

Toluene

25

50
50

EXAMPLE 13

Only a part expected to express the face image to
identify the user was painted with the below mentioned
paint composition on a polyvinyl chloride resin film (of
a thickness of 0.76 mm) and the paint was dried to pro-
vide a colored layer.

Then the film was heated and pressed with a heat-
pressing machine under 10 kg/cm?® at 140°C. for 10
minutes.

The painted layer was heat-fused and pushed in to a
depth of about 7 microns from the surface of the poly-
vinyl chloride resin film to obtain a colored layer made
integral with the base material.

Then such patterns as characters and/or designs re-
quired for an identification card were provided in the
other part than the colored layer of the thus obtained
colored sheet, said colored sheet was engraved with
Vario-Klischograph engraving machine (manufactured
by Dr. -Ing. Rudolf Hell, Germany) by using the face
photograph of the user of the card as a draft to express
an engraved face image which is in the form of fine
lines and points and which has a photographic tone.

With a film of such resin as a polyester resin, polyam-
ide resin or polyvinyl chloride-polyacrylonitrile copoly-
mer instead of the above mentioned polyvinyl chloride
resin, the same results were obtained.

Paint composition:
Parts by weight

Copolymer of vinyl chloride- 25
vinyl acetate
(produced by Union Carbide Co. & Ltd.)
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Phtharocyanine Blue 25
(produced by Dainichi Seika
Industrial Co., Ltd.)
Methyl| ethyl ketone 50
Toluene 50

What we claim is:

1. An identification card comprising a base,

a contrasting layer having a different color compared
to said base positioned in at least a portion of said
base,

a plurality of cutout portions into the surface of said
layer including first and second preselected cutout
portions being of different depths, the depth of said
first cutout portions extending through said layer
and through the surface of said base to expose pre-
selected varying areas of said base, the depth of
said second cutout portion extending to less than
the thickness of said layer, and

said exposed areas of said base within said cutout
portions forming on image in contrast to the re-
maining are of said surface of said layer.

2. The identification card of claim 1 including said

cutout portions being of varying area.

3. The identification card of claim 1 including said
exposed areas of said base being of varying area.

4. The identification card of claim 1 including said
cutout portions being points or lines.

5. An identification card as claimed in claim 1
wherein the base included material selected from the
group consisting of polyvinyl chloride resin, polyvinili-
dene chloride resin, polystyrene resin, ABS resin poly-
olefinic resin, polyacrylic resin, polycarbonate resin,
polyester resin, polyamide resin, paper and metal foil.

6. An identification card as claimed in claim 1
wherein the base is a white opaque polyvinyl chloride
resin sheet having a thickness of about 0.56 mm and
said base having on each side thereof a transparent pol-
yvinyl chloride resin sheet having the thickness of
about 0.1 mm.

7. An identification card as claimed in claim 1
wherein said cutout portions are concave.

8. An identification card as claimed in claim 1
wherein said layer included a resin and a coloring

agent.
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