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TRANSACTION AND ID CARDS HAVING SELECTED TEXTURE AND COLORING

BACKGROUND OF THE INVENTION

This application claims priority based on a provisional application
titted TRANSACTION AND ID CARDS WITH CONTROLLED COLORING
bearing serial number 62/001706 filed May 22, 2014 whose teachings are
incorporated herein by reference. This application also claims priority
based on a provisional application titted CERAMIC TRANSACTIONAL
AND IDENTIFICATION CARDS WITH CONTROLLED COLORING
bearing serial number 62/074305 filed November 3, 2014 whose teachings

are incorporated herein by reference.

This invention relates fo the manufacture of metal cards having varied coloring
and texture. In particular, the present invention relates to apparatus and methods for
producing transactional and 1D cards, or any like document, having a metal layer where
the card can be made to have a vanety of colors and textures. This invention also

relates to cards having a core layer of ceramic material and to metal cards with

decorative ceramic layers.

it has become desirable to provide metal or ceramic cards for the high end

market to impart a sense of wealth and distinction to the card holder. it is also desirable
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to provide metal cards with different colors and textures {o further enhance eye and

touch appeal and/or provide a degree of personalization.

it is known to use physical vapor deposition (PVD) to color metal transaction
cards, but PVD is limited in its color range and is also relatively expensive. PVD is also
highly dependent upon the substrate upon which it is being deposited. PVDis a
vacuum progess with high heat and batch operation that is expensive requiring
individual racking and turning of paris for even distribution of color. 1t also subjects the

metal to high temperature which can shrink and warp the metal

In some metal cards, printed PVC layers or other polymers are used {o decorate
the outside of cards. The use of these polymeric fayers has undesirable {raits such as
minimum print thickness, loss of weight in the metal card due to polymaeric thickness,
and challenges of lamination of dissimilar materials. Use of different thicknesses and
compounds can also cause the parts to warp or bow due to uneven shrinkage during

platen lamination.

it is an object of this invention to overcome these and other problems and to
enabie the manufacture of metal cards and/or ceramic cards having a wide range of

colors and textures.

SUMMARY OF THE INVENTION

Cards made in accordance with the invention include a specially treated thin
decorative layer attached to either side, or both sides, of a thick core layer of metal,
ceramic coated metal or polymer, or solid ceramic material, where the thin decorative

layer is designed to provide selected color(s) and/or selected texture{s) to a surface of
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the cards. Decorative layers for use in practicing the invention include: {a) an anodized
metal layer; or (b) a layer of material derived from plant or animal matter (e.g., wood,
leather); or {c) an assortment of aggregate binder material {(8.g., cement, mortar,
epoxies} mixed with laser reactive materials {(e.g., finely divided carbon); or (d) a
ceramic layer; and {&) a laver of crystal fabric material.  The cards may be dual

interface smart cards which can be read in a contactiess manner and/or via contants.

The manufacture of metal cards in accordance with the invention includes the
preparation and treatment of a generally thin decoralive layer and attaching the
decorative layer to a thick metal substrate; where the thin decorative layer is designed
to provide selecied color(s) and/or selected texture(s) primarily to the front surface of

the metal cards but also to the back of the cards.

Where the thin decorative layer is an anodized metal layer, the metal layer is
prepared and treated to have a selected color for imparting the coloring to the card.
Adding color {(colonzing) 1o metal layers by anodizing is preferable to the PVD process
for several reasons. Anodizing s an electrochemical process that converts the metal
surface into a decorative, durable, corrosion-resistant, anodic oxide finish. Thus,
coloring a metal by anodizing is highly desirable. Aluminum is ideally suited to
anodizing. However, other nonferrous metals, such as magnesium, tdanium, zine,
niobium, fantalum, or any other metal which can be anodized, can be used to practice

the invention.

As for aluminum films, for example, the anodic oxide structure originates from the

aluminum substrate and is composed entirely of aluminum oxide. This aluminum oxide
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is not applied to the surface like paint or plating, butis fully integrated with the
underlying aluminum substrate, so it cannot chip or peel it has a highly ordered, porous

structure that allows for secondary processes such as coloring and sealing.

Anodizing may be accomplished by immersing the aluminum into an acid
electrolyte bath (tank) and passing an electric current through the medium. A cathode is
mounted o the inside of the anodizing tank; the aluminum acts as an ancde, so that
oxygen ions are released from the electrolyte to combine with the aluminum atoms at
the surface of the part being anodized. Anodizing is, therefore, a matter of highly
controlled oxidation—the enhancement of a naturally occurring phenomenon. Color may
be introduced by running the anodized foll through a dye bath of the appropriate

{desired) color and then a sealer bath.

Using a colorized anodic layer upon a metal layer provides more flexibility and
cost savings. Use of printed anodic material to replace polymeric materials overcomes
these challenges since the metal is denser than the polymer and does not have the
minimum print thickness limitations. This composition and method may be used on all
transaction and 1D card types including contactless, contact, and dual interface smart

cards.

in accordance with the invention, the color and/or texture of an anodized layer
may be further madified by: (@) dying the anodized layer a single color or multiple
colors, or {b) by printed graphics through techniques such as screen printing,
sublimation printing, or any digital print system. The anodized metal layer may be

further modified through techniques such as laser engraving, mechanical engraving, die
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cutting, or embossing. The anodized metal layer may be used on the card as a full
faced material {i.e., extending the full length and width of the card), as a patch, a stripe,
or other decorative design. The anodized metal may be laser marked, or otherwise
engraved or marked such that base or noble metals may be electroplated {o the

anodized surface in g selective pattern or ficod coat.

in accordance with one aspect of the invention, the imparting of color to
multilayered melal cards is achieved using at least one anodized colored metal layer
and selectively modifying the other layers, which may or may not be colored, {o provide

a desired arlistic and/or functional effect.

Where the decorative layer is a layer of material derived from plant matler (e.q.,
wood) special care must ba taken to treat the decorative layer o preserve the original
{unique) pattem and texiure before and during the attachmaent of the decorative layer to
a metal substrate. Texture as used herein refers to the visual and especially tactile
quality of a surface. This includes the feel, fouch, appearance and graininess of the

surface.

Likewise, where the decorative layer is a layer of material derived from animal
matlter (&.¢., lsather) special processes were developed {0 freat the decorative laver to
preserve the original {(unigque) pattern and texiure before and during the attachment of

the decorative layer {0 a metal substrate.

Also, where the decorative layer is a layer of material derived from an assortment

of aggregate binder material {e.g., cement, mortar, spoxies) mixed with laser reactive
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materials {e.g., fingly divided carbon) special arrangements are made to produce cards

with top surfaces having desired color and texiure.

Also, various ceramic materials having selected fexture and color may be used to

form decorative layers attached to a metal substrate.

Thus, the thin decorative layer may be a veneer Jayer of textured materials which
may be natural and/or of a non-metallic nature which are prepared and treated to

provide unique and/or selecled texture to the card surface.

Cards embodying the invention include a thin decorative layer and a thick core
layer of metal, ceramic coated metal, ceramic coated polymer, or solid ceramic material,
in addition, the cards may include a number of different polymeric layers, Still further,
metal cards embodying the invention may include an integrated circuit chip and
antennas for enabling RF transmission of signals between the cards and a card reader.
These cards are "smart” cards capable of also functioning as confact cards, and/or dual

inferface (contact and/or contactiess).

Still further, cards embodying the invention may include a pocket formed in the
top surface of the card to enable the placement therein of one or more of the decorative

layers.

BRIEF DESCRIPTION OF THE DRAWINGS

in the accompanying drawings, which are not drawn {0 scale, like reference

characters denote like components; and
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Fig. 118 a cross seclional diagram of colored layers combined to form a metal card with

controfled coloring in accordance with the invention;

Fig. 1A is a cross sectional diagram illustrating the removal of portions of the top layer

of the card shown in Fig. 1 displaying different colors;

Fig. 1B is a cross sectional diagram Hlustrating the removal of portions of the two top

layers of the card shown in Fig. 1 displayving still more colors;

Fig. 2 is a cross sectional diagram of selected layers used {o form a card having metal

and polymeric layers embodying the invention;

Fig. 3 is a cross sectional diagram of a dual interface smart card having colored layers

and a metal layver and polymeric layers embodying the invention;

Fig. 4 is an exploded view of the layers and components of a card of the type shown in

Fig. 3 {except that the adhesive layers have been omifted);

Fig. 5 is a cross sectional diagram of a card which includes an embossable layer of

thermally set polymer layer attached to an anodized aluminum foil laver;

Fig. 5A is a cross sectional diagram showing a surface embossed card of the type

shown in Fig. 5;

Fig. 6 is a top view of a card having four colored layers to form a card in accordance

with the invention;

Fig. 8A is a cross sectional diagram of the card shown in Fig. §;

Fig. 68 is a cross sectional diagram iflustrating that an anodized aluminum layer 14 may

be formed having multi-colored levels;
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Fig. 7 18 a cross seclional diagram dlustrating in Figs. 7A through 7E some of the
process steps to form a metal card with a natural wood veneer in accordance with the

invantion;

Fig. 8 is a cross sectional diagram dlustrating in Figs. 8A through 8D some of the
process steps to form a metal card with a cement veneer in accordance with the

invention:

Fig. 8 is a cross sectional diagram dlustrating in Figs. 8A through 2k some of the
process steps o form a metal card with a natural leather veneer in accordance with the

nvention;

Fig. 10A is a top view of a pocket formed in the top surface of a metal substrate; Fig.
10B is a cross sectional diagram showing a decorative layer attachad fo the pocket of

Fig. 10A;

Fig. 10C is cross sectional diagram showing addiotnal layers attached to the botftom

surface of the metal substrats;

Fig. 10D is a top isometric view of g8 metal subsirate in which a pocket is formed fo
position therein a decorative layer which may be, for example, an anodized metal layer

or any veneer layers shown, for exampie, in Figs. 7A, 8A or 9A;

Fig. 10E is a top isometric view of the card of Fig. 10D with a decorative layer inserted

inn the pocket and attached to the metal substrate;

Fig. 11 1s a highly simplified cross sectional diagram showing decorative layers attached

{o the top and boltom surfaces of a metal substrate;
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Fig. 11A through 110 are cross sectional diagrams showing that the decorative layers

attached o the top and bottom surfaces of a metal substrate may be different;

Fig. 11D is a cross sectional diagram showing ceramic and decorative layers attached

to the top and bottom surfaces of a metal substrate;

Fig. 11E is a cross-sectional diagram of a metal card with a ceramic decorative layer to

which a laser source is apphed for modifying the appearance and texiure of the card;

Fig. 11F is a cross sectional diagram showing one type of thin decorative layer
{anodized asluminum} attached to the {op and bottom surfaces of a metal substrate in

accordancs with the invention;

Fig. 12 is a cross section diagram of a card with an optional polymer layer attached to

the bottom side of a decorative layer;

Figs. 12A and 128 are bottom views of a signature panel and a magnetic stripe

attached to the underside of a polymer layer or an anodized aluminum foil;

Fig. 13A is a cross sectional diagram of a card with a colored anodized aluminum foil

atiached to a metal substrate in accordance with the invention;

Fig. 138 is a diagram #llustrating some of the process steps to form the card in

accordance with the invention.

Fig. 13C is a cross sectional diagram iflustrating the formation of a pattern in the

anodized aluminum layer of Fig. 13A;

Fig. 13D is a cross sectional diagram illustrating the result of eleciroplating the pattern

formed in the anodized aluminum layer of Fig. 13A with a noble metal;
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Fig. 14 is a cross sectional diagram of a card with a ceramic core and decorative layers;
Fig. 14A is an isometric top view of a pocket formed in a ceramic core layer; and

Fig. 148 is an isometric top view of a decorative layer atlached to the pocket of Fig.

14A.

DETAILED DESCRIPTION OF THE INVENTION

Metal cards with at least one anodized layer

Figure 1 shows one embodiment of a metal based transactional card 10 having
a number of different colored lavers. In Fig. 1, card 10 includes a colorized hard-coat
top laver 12 overlying an anodized aluminum foil laver 14.  The hard coat layer 12 may
be attached {o the anadized layer 14 by any known or suitable manner {e.g., by being
bonded, sprayed on and cured, altached via an adhesive or carrier layer, or transferred
from a carrier sheet). Layer 14 is altached via an adhesive layer 15 10 3 base metal
layer 16. Lavers 12 and 14 are designed 1o have seleciad colors which are used o
provide the card 10 with a different colored and decorative appearance. The color of
layers 12 and 14 may be combingd with the color of the base metal layer 16 o provide

the card with a still greater range of colors and decorative pattems.

in the manufacture of the cards, the thickness of hard coat layer 12 will typically
be 2 to 50 microns, the thickness of aluminum foil layer 14 may be in the range of
{.0005 inches to 0.014 inches, and the thickness of metal layer 16 may be in the range
of 0.005 inches {0 0.032 inches. Note that layer 12 is optional and that layer 14 is

primarily intended o provide a decorative (coloring) function.

10
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Layer 12 provides a scratch resistance surface and can also provide a colored
layer. The hard coat layer 12 may be formed of nano-particles, such as silicate
nanoparticles, zinc oxide nanoparticles, silicon dioxide crystalline nano- particles, or any
other suitable nano-paricles with a suifable carner such as a solvent, water based, or
UV curable acrylates, vinyls, urethane or the fike. The hard coat can be applied by

coating technigues such as spraying, gravure, reverse roll, direct roll, or slot coating.

The hard coat layer 12 may be applied 1o a card, or to a subassembly used in
forming a card, by means of a special carrier layer. The special carrier enables g
release layer and a hard coat layer (o be atlached to the special carrer layer to form a
subassembly which can then be attached and transferred 1o ancther subassembly to
form an intermediate assembly from which the carrier and release layers can be
removed, leaving the hard coat layer as the top and/or bottom {ayer of the card. The
hard coat layer may be clear or colored. Color is added to the hard coat layer by adding

pigments or dyes to either the adhesive layer or mixed with the hard coat vehicle itself

The second layer 14 is comprised of a colored anodic m.etal layer which is
shown o be attached via an adhesive layer 15 {0 a base metal layer 16. The layer 14
could also be bonded and laminated to the underlying layer 16.  The anodized metal
layer 14 is shown to be of aluminum. However, the anodized layer 14 may be litanium,
zing, nichium, tantalum or any other metal which can be anodized.  In accordance with
the invention, an anodized layer may by further modified by: (8) dying the anodized
layer a gsingle color or muttiple colors, or (b} by printed graphics through techniques
such as screen printing, sublimation printing, or any digital print system. The anodized

metal layer 14 may be further maodified through techniques such as laser engraving,

11
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mechanical engraving, die cutling, or embossing. The anodized metal layer may be
used on the card as a full faced material {L.e., extending the full length and width of the

card), as a patch, a stripe, or other decorative design.

Using a colorized anodic layer 14, instead of a polymer {ayer, upon g colored
maetal layer 16 provides more flexibility and cost savings. Use of printed anodic matenal
to replace polymeric materials overcomes the challenges present when using polymers
since the metal is denser than the polymer and does not have the minimum prind
thickness limitations. This compaosition and method may be used on all transaction and

D card types including contactless, contact, and dual interface smart cards.

The base or substrate metal layer 16 used in cards embodying the invention may
be any suttable metal, such as stainlass stesl, bronze, copper, titanium, or any alloy

which gives the card most of s body (structure) and weight.

The layers 12, 14, 15, and 16 may be combined in one or more lamination steps
using heat, pressure, and/or UV curing. Figs. 1, 1A and 1B illustrate the construction of
a multi layered metal transaction card where essentially the entire body of the card is
metal and whose color can be controlled. A signature panel and a magnetic stripe (not
shown) could be altached (directly or indirectly via a polymer layer) 1o the underside of

metal layer 15 shown in Figs. 1, 1A and 1B o form a complete transaction card.

in Figs. 1, 1A and 1B there is shown a laser 101 for applying a laser beamto a
card 10. The power level of the laser 10 is controlled by a power controlier 103.
Controlling the power level of the laser enables the manufacture of cards whose colors

can be varied and controlled. The laser can be used 1o ablate selected portions of the

12
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hard coat fayer 12 and of the anodized layver 14. In addition, the laser can be used to
change the color of the base metal layer 16 by controlling (varying) the power level and
polarization of the laser {&.g., this may be termed a type of diffraction lasering). In this

manner the color and texture of each card may be confrolled and varied.

Fig. 1A illusirates that a desirable color contrast may be created by selectively
laser ablating or engraving the top layer 12, aliowing the 2™ layer 14 to show through.
This can be achieved with discrete, optimized laser parameters or engraving

technigues.

Fig. 1B illustrates that a second set of parameters may be used to remove
selected portions of the anodic layer 14, showing the base metal 16 undermeath. This
allows for a multi-color gradient on the metal card, which may include the base metal

finish itself, This aesthetic look is highly desirable in the marketplace.

Note that only a single anodized layer is shown in the drawings. However, more
than one {i.e., mulliple} anodized suitable metal layers could be used. For example,
since there is one anodized layer per piece of Aluminum, multiple aluminum layers

could be included.

Hybrid metal ~polymer cards

Fig. 2 is a cross sectional diagram of a card 10 which includes the coloring layers
shown in Fig. 1 and, in addition, includes a polymaeric layer 18 which is attached {o the
underside of metal laver 16 by adhesive layer 17. The assembly comprised of lavers
12. 14, 15, 16, 17 and 18 can be laminated to produce a "Hybrid" card comprising a

combination of metal layers and at least one polymer layver. The polymer layer 18 may

13
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be of any suitable material (a.g., PVC, PC, PET, etc...). The polymer layer 18 may
include a magnetic stripe and a signature panel. Alternativaly, a magnetic stripe and s
signature panel may added subsequently after the cards have been separated from the

sheet on which mulli cards are being formed.
Wireless, contact or dual interface cards

Fig. 3 is a cross sectional diagram of a Hybrid dual interface metallic smart card
having colonng layers embodying the invention and Fig. 4 is an exploded view of the
layers and components of a card of the type shown in Fig. 3 {except that the adhesive
layers have been omitted). Figs. 3 and 4 illustrate that cards of selected texture and
coloring embodying the invention may be made {o include alt the components needed {o
make each card a “smart” card. As shown in Figs. 3 and 4, the “smart” cards are made
to include an integrated circuit module 109 which includes an integrated circuit (IC) 110
{a semiconductor processor chip or micro chip) and a module antenna 112 for RF
{(wireless/contactiess) fransmission. The module 108 and its IC 110 are designed to
interface with a reader (not shown). The module 108 and its IC 110 may also include
contacts (116, 118) extending to the periphery of the card and along the swface of the
card {o make contact with a reader.  The module 108 and its IC 110 may be used as
part of a contactiess (wireless) system and/or as a direct contact system and/or as a
dual inferface {contact andfor contactless) system.  In Fig. 3, the card 10 includes a
ferrite layer 20 attached via adhesive layer 19 {o the underside of the metal layer 16. A
booster antenna formed on, or in, laver 22 is located between the ferrite layer 20 and
the polymer layer 18. The ferrite layer 20 is infroduced {o prevent the metal layer 16

from attenuating incoming and outgoing RF signals thereby enabling RF transmission

14
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between a card reader {not shown) and the chip 110. There is a cut out through the top
layers of the card for the module 109 to fit through. The polymer {ayer 18 may include a
magnetic stripe and a signature panel or an additional layer 24 may be attached to layer
18 to provide these functions. With the addition of a colored hard coat layer 12 and the
anodized metal layer 14, “smart” dual interface metallic-hybrid cards formed as shown
in Figs. 3 and 4 can be made to have desired color and texture characteristics and also

function as any regular smart hybrid or metal card.

Figs. 5 and S5A are cross sectional diagrams of a card like the one shown in Fig.
2 but which, in addition, also includes an embossable copolymer layer 24 (identified in
the Figs. as a polyester layer) formed on {op of the anodized aluminum film laver 14. A
card 10 may be formed as shown in Fig. 5 by assembling the layers 12, 24, 14, 16 and
18 and attaching the layers by means of bonding and/or using adhesive fayers 15, 17,
23.  The assembly can then be laminated and embossed by means of embaossing and
faminating plates 55a, 55b 1o produce an embossed image on the top layer as shown in
Fig. 5A or in the other top fayers 24 and 14 (layer 12 is oplional and may not be used on
all cards).  Figs. § and 5A thus illustrate how the coloring and texiure of cards can be

controlfled and modified by embossing.

Alternatively, the embossable layer 24 may be a curable polymer and an
adhesive layer subsequently attached. The hard coat layer 12 may be placed on the
embossable layer before or after the embassing step. During lamination, the
embossing plate 55a can be used fo emboss a desired image into the co-polyester laysr
24 {layer 24 can be any embossble polymer) and also to embaoss the anodized metal

layer 14 below it. The co-polyester tayer 24 (as well as the hard coal layer) provides a

15
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scratch resistant layer and the embossing provides a tactile component desirable to the
industry. Thatis, the embossed surface can provide a textured feel to the card. The
hard coat layer 12 provides additional protection on top of the polyester and its carrier

provides a release from the embossing plate.

Fig. 6 18 a top view and Fig. 6A is a cross sectional diagram of a metal
transaction card with which can display four {4} different colors and a variety of
graphical and textural features. By way of example, the {op layer 12 may be a black
colored hard coat layer which can provide a background that is more scratch resistant
and less expensive than PVD. A second layer 14 of anodized aluminum atlached to
layer 12 may be colored pink. A third metal laver 16 altached to fayer 14 is colored
gray. A fourth laver 161, typically of thin plastic (but which may also be a metal layer),
attached to layer 16 is colorad siver. A laser source 101 can be used {o produce a
textured and a controlled colored card. A first set of laser settings removes selected
portion of the hard coat layer 12 revealing the anodized layer beneath. This is pink in
the example and may be used for text or graphics. A second laser selling removes
portions of the pink anodized aluminum layer 14 to produce gray features of the metal
layer 16. A third laser setlting removes portions of the gray metal layer o produce silver
colored features of layer 161,  Intermediate gradients may be produced by partially
removing each fayer. This opens up a variety of artistic and textural possibilities on

metal transaction cards not previously possible.

Fig. 6B illustrates that the anodized laver 14 can be formed to contain many
different colored sub-lavers (141, 142, 143, 144). That ig, layer 14 is a multi-colored
layer. During the anodizing process, different colors may be introduced to different sub-

16
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segments (sub-lavers) of the aluminum layer. The different colors may be displayed by
lasering down through the different sub-layers of layer 14 to display the different colored
levels. Instead of lasering, the different colors may be displayed by mechanical
engraving or other means of material removal. The additional layers may also be

colorized hard coat lavers solely or in combination with metal layers.

Ag discussed above, cards embodying the invention may be formed as shown in
Figs 1, 2, 3, 5 and 6 by first assembling selected polymeric and metals layers and
bonding or adhesively altaching them. The various layers are generally laminated at
temperatures ranging from 200 F to 500 F under effective pressures of 50 to 500 PSIA.
Typically, a first set of optimized laser or mechanical engraving parameters are used {o
remove the colored, transfer hard coat {e.¢g., 12) showing the colored, ancdized layer
beneath. Then, a second set of optimized laser or mechanical engraving parameters
are used to remove portions of the colored anadizing layer (14), revealing the metal
beneath. In the case of Figs. 6 and 6A a third set of optimized laser or mechanical
gngraving parameters may be used to reveal another colored layer {(161). The various
jayers may be further mechanically engraved through the anodized metal to the main
body of the card, typically stainless steel. As a final step in making the cards, cards are

cut to size and final processing such as hot stamp s completed.

The anodized aluminum layer is thus used as a thin decorative layer {see DLa,
DLb in Fig. 11)}. In accordance with one aspect of the invention, a thin decorative layer
includes at least one anodized metal layer to add color and/or texture to a card. The
cards may also include additional layers of different colors which may be assembled
and laminated with the anodized metal layer to form mulli layered cards. The cards

17
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may be processed {e.¢., by lasering) to produce cards having different colors and
texture. A controlled varying laser power device {or any like functional device) may be
applied to mulli tayered cards to remove selected portions of the different layers to alter

the color and pattern  being displayed and the texture of the card.

in the manufacture of cards embodying the invention it has become important for
commercial and aesthetic reasons to produce metal cards with certain {exture and color
and to maintain the texiure and color.  As already discussed and shown above, metal
cards embodying the invention may be formed {o include a core metal layer 16 with a
decorative layer {(e.g., 14, or DLa in Fig. 11} above the metal layer 16. Alternatively, a
decorative laver (e.q., DLa, DLb in Fig. 11) may be formed above and below the core

metal layer 16, or only below the core metal layer.

CARDS WITH WOOD VENEER

Fig. 7 dlustrates the manufacture of a “textured” metal card having a thin
decorative layer which is selected {0 be an actual wood layer positioned on the top
surface of the card. Note that the use of “wood” is by way of example only and is meant
to include any material derived from a (living) plant having simifar characteristics to
wood. The use of a wood laver {or any like material) is aesthetically significant since it
has unique properties. That is, the grain and appearance of an actual wood strip is
virtually impossible to duplicate and represents a high level of individuality. However,
significant problems exist in mainfaining the texture and appearance of the actual wood
layer used in forming cards. These are overcome in the manufacture of cards in

accordance with the invention.

18
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Referring fo Fig. 7, the following procedures or steps may be used:

1-

As shown in Fig. 7A, a natural wond veneer layer 700 with low lignin content

is selected. The use of a wood layer with low fignin content makes it easier
to maintain the appearance of the wood layer through the various lamination
and processing steps {o form a card.

Pretreat the wood layer 700 having a top surface 701 and a bottom surface

703, as shown in Fig. 7B
a- Sand down back surface 703 of wood layer 700 until wood layer has

desired thickness. The range of the wood veneer and all the other venesrs
may range from 0.001 inches 10 0.014 inches.

b- Apply an oll film 711, such as linseed oll, to top surface 701 of wood layer
700; the ol layer 711 ensures that the moisture contained i the wood
layer and its general appearance is maintained when the wood undergoes
lamination. It was found that applying a thin oil film {e.g., of linseed oil)
was very significant in maintaining the wood laver in good condition
through the lamination process. The ol replaces the water in the wood
structure with higher boiling point materials.

Form an assembly 750, as shown in Fig. 7C, which includes the treated
wood layer 700 aftached to a metal substrate 16 with an adhesive 15a. The
adhesive layer 15a may include an acid maodified polyolefin or may be any
suitable adhesive. Typically, layer 700 will have a thickness ranging betweaen
(.001 inches 0.014 inches and metal layer 16 will have a thickness ranging

betweean of 0.005 inches and 0.032 inches.
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4

/.

Laminate the assembly 750 as shown in Fig. 7D using platens 7ha and 75b.
Note that platens 75a andfor 75b could also include embossing plates {(not
shown) to enable the assembly 750 to be embossed and laminated at the
same time.
Chamfer the wood layer 700 as shown in Fig, 7E 50 as o ol away {a right-angled
adge or comer) o make a symmetrical sioping edge and minimizes problems of the
adges of the card fraying or pesling back.
CARDS WITH CEMENT VENEER

Fig. 8 dlustrates the manufacture of a “textured” metal card having a thin
decorative jayer which is selected {0 be a veneer layer 800 of an aggregate
binder material. The aggregate binder material may be, for example, cement,
mortar, epoxies and glues, mixed with {aser reactive matenals such as finely
divided carbon or commercially available laser additives. In Fig. 8A, the layer
800 is shown 1o be a cement layer mixed with carbon material. But, as noted
above, the cement may be another of the materials mentioned. The useofa
cement layer provides a unique tactile feel. However, significant problems
exist in producing cards having certain texture and color and in maintaining
the texture and providing images with high level of contrast. These are
overcome in the manufacture of these cards in accordance with the invention.

Referring to Fig. 8, the following procedure or steps may be used to freat
an aggregate binder material {e.g., cement) and enhancing color contrast of

the treated cards.
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1~

A shown in Fig. 8A, form a cement layer 800 from a cement mix in which
carbon material {e.g., carbon soot) has been added to produce a grayish

colored cament layer 800,

- Grind down top and or bottom surfaces (801, 803) of layer 800 to produce

a layer with desired thickness which fypically ranges between 0.001
inches and 0.010 inches.

Use laser apparatus 101 to {aser the cement layer as shown in Fig. 8B to
produce a desired pattern (regions 804). The laser 101 vaporizes the
carbon particles in selected regions producing a white pattern which
contrasts to the gray background.

The lasered cement layer 800 may then be attached {o a metal substrate
16 via a suitable adhesive layer 18b to form assembly 850 as shown in
Fig. 8C.

Alternatively to step 3 above, the unlasered cement layer 800 may first be

attached o the meial substrate 16 and then lasered.

Fig. 8D #lustrates that a layer 800a can be formed using an epoxy material

mixed with carbon pariicles. The layer 800a can be directly attached to a

metal substrate 16. The layer 800a can be subjected to a lasering procedure

before it is altached to metal base 18 or after & is so attached. The use of an

epoxy material gliminates the need for an additional adhesive layer and

provides a very strong bond between the epoxy layer 800a and the underlying

metal substrate 16, which may for example be steel or any other suitable

metal.
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CARDS WITH LEATHER VENEER
Fig. 9 illustrates the manufacture of a “texiured” metal card having a thin
decorative tayer which is selected {0 be an actual leather veneer layer postioned on the
top surface of the card. Note that any like animal derive material may be used instead.
As in the case of the "natural” or “actual® wood layer, the use of an actual leather layer
is significant since It has many unique properties. That is, the grain and richness of
appearance and the pattern displayed by an actual leather layer is virtually inpossible
to duplicate and represents a high leval of personalization. However, significant
problems exist in maintaining the texture and appearance of the "natural” leather layer
used in forming cards. These are overcome in the manufacture of cards in accordance
with the invention.
Referring to Fig. 9, the following procedure or steps may be used to form a

card:

1. As shown in Fig. 9A, there is a selecting step. That is, select a natural leather
layver 900 having a natural unique pattern on its top surface 801.

2. Then there s a leather processing or treatment for preparing the backside 803 of
the leather layer 800 so the leather laver has the desirable thickness and the
bottom surface is adapted to accept an adhesive. A typical thickness will be in
the range of 0.003 to 0.014 inches. Though this can be made thinner and thicker.

3. Then there is an embossing step as s shown in Fig. 9B. A desired paftern is
embossed on the fop surface 801 of first {1%) leather layer 900.

4. A highly novel feature employed to laminate the leather layer 900 to an

underlying metal substrate 16 also enables the production of a mirror image of
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the embossed pattern. Of great significance is that the lamination procedure for
securing the embossed leather layer 800 to the underlying metal substrate 18
presarves all the fine features of the leather 800 layers as well as the embossed
pattern. This is accomplished as follows. An assembly 810 is formed as shown
in Fig. 9C which includes:
a- The embossed 1% leather layer 900 attached via an adhesive layer
15¢ o a metal substrate layer 16; and
b- A blank (un-embossed) leather layer 902 (i.e., 2" leather layer) having
its top surface facing the embossed surface 901 of 1 leather layer 900
is shown placed between the embossed leather layer 800 and a platen
75a. Layer 902 may be like layer 800 or may be any similar leather
fike maternial. Layer 902 1s sslected to have the same or similar texture
to layer 800.

5. As shown in Fig. 9D, the assembly 910 undergoes a lamination step. Due to the
proper selaction of layers 900 and 802 (and appropriate lamination pressures),
the lamination process maintains the features and pattem embossed in 1%
leather layer 300 intact to produce an assembly or sub assembly 950, as shown
in Fig. 8E.

6. Atlthe same time the embossed pattern is transferred (as a mirror image) to the
top surface 911 of 2™ leather layer 902 which can then be used fo emboss a
subsequent leather layer, or like layer as shown in Fig. 8E. This is significant in
that the “unembossed” leather layers {e.g., 902) becomes the femplate for the

manufacture of a next series of cards,; thereby producing continuous generation.
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CARDS WITH POCKET FOR DECORATIVE LAYERS/PATCHES

The edges of the veneer layers may be subjected to fraying and to
peeling. One approach to avoid this problem is {0 chamfer the edges of the veneer
layers as shown in Fig. 7E.  Another approach is {o form a pocket 881 in the top
surface of metal cards as shown in Fig. 10. Fig. 10A 1s & top view of a card with a cut
out 981 to form a pocket in the top surface of the card. The packet may be formed
using any known technique. The edges d1 and d2 may be in the range of 0.01 1o 1.125
inches and may be uneven or form an arlistic pattern. Fig. 10B is a cross sectional view
showing that an anodized aluminum laver 14 or any veneer layer {e.g., 700, 800, 800)
may be attached via a suitable adhesive 15¢ {0 the top inside swiface of the card’s
pocket 881 cut out from core metal layer 16.  This arrangement is elegant and protects

the edges of the anodized or veneer layers from being frayed, womn, or pesling.

Fig. 10C Hustrates that a polymer, aluminum or ceramic layer may be attached to

the underside of the metal subsirate.

Fig. 10D is an isometric top view of metal layer 16 in which the pocket 981 has
been formed. For purpose of illustration the pocket i1s shown not to be symmetrically
located. The pocket 981 may be made a small or large portion of the card surface with
reguiar or irregular borders. Fig. 10E illustrates that any decorative layer {DL)Y may be
attached to, or formed within, the pocket 881, This includes anodized aluminum layers,
vanous veneer layers discussed above as well as any other decorative veneer layers or
substance. This includes, by way of example, a presently commercially available
product termed Swarovski Elements Crystal Fabric.  This material includes a carrier

material that is completely covered by millions of finy cut and round crystals. it is elastic,
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tear resistant and extremely light. The carnier material features low temperature glue so
that is may be applied {o a variety of surfaces by low temperature heating. This glue

may be replaced with a more aggressive adhesive for harsher environments.

In other embodiments of the invention, small pockets of very limited area {e.g., a
smail portion of the surface area of the card) having virtually any shape can be formed

in the card for the inclusion therein of any decorative material.

The above is by way of illustration. In general, in accordance with the invention
various methods and apparatus have been shown for {reating a thin anodized metal
layer and/or a selected thin veneer layers for attachment {o a thick metal substrate for

producing cards having desired color and texture characteristics.

Metal cards embaodying the invention may be formed as shown in Fig. 11
o include a core metal layer 16 with a decorative layer {DLa) above the metal
layer and a decorative layer {DLb) below the metal layer. Lach one of the
decorative fayers DLa and DLb may be: {a) an anodized metal layer, (b) a plant
derived material veneer layer, such as wood; (¢) an animal derived matenal
veneer layer, such as leather; (d} an aggregate binder material veneer layer,
such as cement or epoxy mixed with laser reactive materials; (e) a ceramic layer;
or {f} a fayer of crystal fabric material. That is, one decorative layer (e.g., DLa)
may be any one of the layers identified in a-f, above, and the other decorative

layer (e.g., DLb} may be like DlLa or a different one of the layers identified in a-f.

in Fig. 11A a leather layer 900 is attached via an adhesive 15¢ o one side (fop

surface in the figure) of the metal substrate 16 and an anodized aluminum layer 14 is
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attached to the other side (bottom surface in the figure) of the metal substrate. In this
figure {and in Figs. 11B and 11C below) one type of thin decorative layer {e.g., Isather)
is attached to the top of a metal substrate and a different thin decorative laver {e.g.,

anodized aluminum) s attached to the bottom surface of the metal substrate.

in Fig. 118 & leather layer 800 is attached via an adhesive 15¢ to one side (top
surface) of the metal substrate 16 and a ceramic venesr layer 990 is attached to the

other side (hottom surface) of the metal substrate.

in Fig. 110 an anadized aluminum foil 14a is attached via an adhesive 15 {o one
side (top surface) of the metal substrate 16 and a ceramic veneer layer 990 is attached
to the other side {bottom surface} of the metal substrate. A signature panel 123 and a

magnetic stripe 125 are shown attached to the ceramic layer 890

Figs. 11B and 11C lustrate that a decorative veneer layer may be a layer
of ceramic material 890. Ceramic materials have very desirable charactenstics
because they may be made to have virtually any color and can be attached
{bonded) to the metal substrate without using an adhesive. The layer of ceramic
material may be applied directly (e.g., sprayed on) 1o the metal substrate 16 and
then baked on or cured to the metal 10, In addition, Figs. 11B and 11C lusirate
that one of the decorative layers may be a veneer layer of one type {leather,
anodized aluminum) and the other decorative layer may be of a different type{
&.¢., ceramic).

Fig. 11D Hllustrates that a metal substrate 16 may have a decorative layer

DLa and a ceramic layer 990a attached {o tis top surface and a decorative layer
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DLb and a ceramic layer 980b attached 1o its bottom surface. Due {0 the wide
range of different color and textures gvailable to the decorative layers and the
ceramic layers, cards may be made with a very wide range of coloring and
textures.

Fig. 11E shows a laser source 101 which can be used to {aser engrave a
decorative ceramic layer 890a attached to the top surface of a metal substrate 18
having a like or different decorative layer DLb attached to the bottomn surface of
layer 16. the ceramic layer 990a also may be modified with mechanical or
chemical engraving, inkjet printing, laser marking and other methods known o
the art to provide a desired artistic effect.

Fig. 11F shows a metlal substrate16 with an anodized aluminum foil 14a
attached to its top surface and an anodized aluminum foil 14b attached {o its
bottom swiface. Foils 143 and 14b may have different colors, thicknesses and
shapes.

Fig. 12 is a cross sectional diagram of a metal card showing a structure
simitar to that of Fig. 11F. The card has an anodized aluminum layer 14a
atlached via an adhesive 15 to one side (top swiace in the figure) of a metal
substrate 16 and another anodized aluminum layer 14b attached via an adhesive
17 to the other side (bottom surface in the figure) of the metal substrate.
Ancdized layers 14a and 14b are decorative layers attached to the metal layer
16. A polymer layer 121 is shown atftached {o the bottom side of layer 14b. As

shown in Fig. 12A, layer 121 may be a clear polymer layer 30 that the coloring
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and decorative features of layer 14b can be displayed and seen. A signature
panel 123 and a magnetic stripe 125 are formed on the surface of layer 121,

The use of Layer 121 is optional. As shown in Fig. 128, the bottom layer
of the card may be layer 14b {i.e., no polymer layer is used). In a particular
embodiment, Applicants used a thermoset type adhesive to atfach a signalure
panal 123 and a mag stripe 125 directly to the anodized aluminum layer 14b.

Fig. 13A illustrates the coloring and decorative features of cards
embodying the invention. In Fig. 13A, the top anodized layer 14a has a {op
region 141 which, by way of example, is colored blue. The thickness of region
141 may range from less than 0.1 microns to more than 5 microns, (However i
should be understood that i s subject to a wide variation). Layer 14a is atlached
via adhesive layer 15 {o the core metal subsirate 16 which in turn is attached via
an adhesive 17 to a decorative layer DLb which may be any layer of the type

identified as (a) through {f}, above.

Ag shown in Fig. 138, after the layers shown in Fig. 13A are assembiled {see box
1041), a pattern may be formed by removing selected portions of the anodic material in
region 141 {see box 1042), leaving the underlying uncolored aluminum foil. That is, the
portion of laver 14 or 14a below region 141, The removal of material in region 141 may
be done by means of a laser or by any other suitable means. For example, if a laseris
used, the laser just removes material in fayer 141 until it gets past region 141, baring
the rest of layer 141. This i iltustrated in Fig. 13C, which shows the pattern imited {o
remaovat of selected portions of the blue colored matenal in region 141. The lasered

assembly can then be subjected to an electroplating process (see box 1043), with a
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metal such as gold or any suitable metal, for electroplating the selected metal on or
within the pattemn formed in the anodic region 141, The pattem formed may have the
appearance shown in Fig. 130D, The card may be further processed {completed), as
shown in box 1044, to include any and all additional features to form all types of cards

as discussad ghove.

CERAMIC CARDS

Fig. 14 llustrates that a card 10a can be formed with a ceramic core 131
which can be designed fo provide a predetermined color. A decorative layer
DLa can be altached to the top side of the ceramic core andfor another
decorative fayer DLb can be attached o the bottom side of the core layer. The
decorative layer DLa may be the same as the decorative fayer DLb; but they
need not be the same. Fig. 14A illustrates that a pocket 881 can be formed
within the ceramic layer for the placement therein of a decorative layer {(DL) as
shown in Fig. 14B. The decorative layer may be any layer of the type discussed
above or any other suitable material. The ceramic materials are inorganic, non-
metallic materials made from compounds of a metal and a non-metal. Ceramic
materials may be crystalline or partly crystalline. They are formed by the action of
hiaat and subsequent cooling. Leramic malerials tend 1o be strong, stiff, brittle,

chemically inert, and non-conductors of heat and elsclricity.

it is desirable to use ceramic cards for similar reasons that it 1s desirable to use
metal cards. In the maodem fransactional card market, it is often desirable to obiain
a ‘premium’ feel, look, or tactile feature that may be marketed to an affluent market.

These transactional cards may be used as debit cards, credit cards, or pre-paid
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cards. As part of this premium feel, a card that is heavier than a standard plastic

card is often desired, as well as an increased durability of the card body.  In order o
achieve these desired effects, several card constructions utiizing ceramic components
are described herein, including exemplary embodiments in the form of. a solid ceramic

card, a card containing ceramic inserts, and a card utilizing a ceramic coating.

A solid ceramic card may be created using injection molding to ifs desired
shape followed by sintering to create nominal dimensions of a standard sized card:
3.377 x 2.125" x 0.03" (although not limited to any particular size). Pockets may be
created in the mjection molding process to allow insertion of funclional features
such as a magnetic stripe, contact or dual interface chip module, a booster
antenng for dual interface cards, holograms, signature panel or branding. The
ceramic card body may aise be created from larger blocks of ceramic and machined
to desired size. The ceramic part may also be 3D printed for production. in
preferred embodiments, the ceramic may comprise a sintered zirconia
dioxide, but may also comprise one or more of the following oxides, without limitation:

alumina, beryilia, cena, ceramide, carbide, boride, nitride or silicide.

A solid ceramic card provides functional advantages o existing premium,
metal cards in that it does not have {o be significantly machined, does not produce
electrostatic discharge, and does not interfere with RF radiation for contactless
transactions. Aesthetically, the solid ceramic card may be obtained in a
variety of colors by adding pigment to the ceramic compound and may be further
changed by laser marking, adding desired features such as a laser signature or

decorative design feature. Security elements such as through holes, windows, or
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microtext may also be added via laser, mechanical, or chemical engraving, or by

any method known in the field.

As shown in Figs. 118, 11C 11D, and 11E, fransaction cards comprising metal-
ceramic composites containing metal and ceramic may alse be provided. Inone
embodiment, ceramic inseris may be placed into meatal and metal-plastic cards to
create unique features and increase the available color, texture, and laser features
on the card while maintaining most of the weight of a metalcard. For
example, such inserts may be attached by milling & pocket in the core, placing an
adhesive in the pocket, and adhering the ceramic insert in the pocket.  In anocther
embodiment, the ceramic insert and a milled pocket may respectively be
configured such that a press fit holds the ceramic insert in place. In still another
embodiment, the core may have one or more tapped holes disposed in the edges
thereof such that the core serves as a frame, in which set screws disposed in the
tapped holes hold the ceramic insert within the frame. The aftachment of

ceramic inserts to a core, however, is not limited to any particular method.

Metal core cards, with dual and single sided ceramic coatings may also be
provided {see Figs. 118, 11C, 11D and 11E}. The metal core may comprise a solid
0.0247 to 0.0307 {but not limited to any particular thickness) metal such as but not
limited o metals comprising:  brass, steel, nickel, palladium, silver, gold,
platinum, aluminum or any other suitable metal or metal alloy known to the
art. The metal core may also comprise a composite construction, such as a core
cortaining a first metal 0.001” — 0.029” thick (although not limited to any particular

thickness) bonded 10 a second metal 0.0017 - 0.029" thick {aithough not limited to
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any particular thickness), or any plurality of layers composing a desired thickness
of the card. This composite material may be desired for a specific weight or color
that may show when the ceramic is laser marked. Ulilizing composite metals may
also increase cost efficiency. Metal-plastic composite cards with single and dual
sided ceramic coatings may achieve desired manufacturing costs, weights, and

artistic sffects.

In one exemplary embodiment, a 0.027 thick metal core (such as steel)
may be bonded to a 0.007” thick PVC layer on one side with a ceramic coating on
the un-bonded surface of the metal core.  The ceramic may be applied as a spray
coating, which is then thermally, air, or UV cured. After curing, the coating is typically
0.001" ~ 0.0037 thick, depending on the desired look of the coating. These coatings
may be produced in a variety of colors. Typically, the coating is composed of
ceramic microparticles containing zirconia dioxide, aluminum distlicide, and a
curable resin binder suspended in a volatie organic carrier solution, such as a
CERAKQTE® ceramic coating, manufactured by or on behalf of NIC Industries,
fnc. Once sprayed and cured, the coating provides a unigue color and
texture to the cards along with an exiremely durable finish, typically reaching
several thousand Taber abrader cycies. The ceramic coating may be modified with
mechanical or chemical engraving, inkjet printing, {aser marking and other methods
known to the art to provide a desired arlistic effect, such as to include a design on
the card, such as s shown, for example, in Fig. 11E. A magnetic stripe, signature
panel, branding, hologram and other functional features of the transactional card

may be applied directly to the ceramic surface {see 123, 125, inFig. 11C) . or 2a
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poacket may be created (se Fig. 10C), such as by mechanical or laser

engraving, to aflow such features to bond to the metal core.

Thus, an exemplary method for producing an exemplary ceramic card with

a metal core may comprise the following steps:

1. Provide metal core sheetl. {Optional — Step of providing the metal core may
comptise laminating a metal foil, such as aluminum folil, to one or more
surfaces of an inner subcore, in which the subcore may comprise any matsrial,
but typically metal or plastic).

2. Add fixturing to metal core, such as adding fixturing holes and fixtures

used for holding the sheet in place while the next steps are performed.

3. Create surface features, such as pockets, for example, for holding a booster
antenna for use in connection with an RED c¢hip, which can be disposed
below the ceramiclayer.  Also, pockets in the core may be
provided that ultimately result in depressions in the ceramic coating info
which later component s {such as the RFID chip) can be attached at the
end of processing, to provide for a smooth surface in the final product.

4. Apply surface finish fo core (bead blasting, tumbling, brushing, etc.)

5. Coat with ceramic on ong or both sides.

6. Laser mark ceramic coated metal sheet with designs or other surface
features, and make any other mechanical, chemical, or laser modifications
needed o facilitale later attachment of other components.  For example,
edges of any pockels or depressions may be processed for a betler fit

of features 1o be added in a subseguent step or areas where an
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adhesive is later applied may be roughened for betler adhesion.

7. Cut sheetl into card blanks, such as using CNC (computer numerical control)

machine

8. Apply functional and security features {mag stripe, chip, hologram, seic.} {o
individual card blanks. As noted above, such features may fit in a pockst
created earlier in the provess or adhesively altached to an area that has been
roughened. The rmagnetic stripe, however, is preferably applied directly on the
ceramic coating, because of the benefits of application onto a surface that is
as planar and fiat as possible.
It the identification card market, which is traditionally composed of
composite plastics or polycarbonale, ceramics offers new possibilities to
increase card lifespan and making the cards much more challenging to
counterfeit. Colored and clear ceramic coatings may be applied to plastic
cores to create significantly more durable materials as tested by ISO
standard flexibility and wear {esting. Additionally, these materials are much
harder to counterfeit and allow for unique laser marking properties as
well as inclusion of unique phosphors in the ceramic which can shift
incident light up or downfield, creating a unigue light "watermark™ as part of

the ID.
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WHAT IS CLAIMED 1S:

1. A method for making cards with a given appearance comprising the steps of:

selecting a thin decorative layer and processing said thin decorative laver
{o have a thickness in the range of 0.0005 inches to 0.014 inches; and wherein
said thin decorative layer i1s one of: (a) an anodized metal layer, (b} a plant
derived material veneer layer, such as wood; (¢} an animal derived material
venser layer, such as leather; {(d) an aggregate binder material veneer layer,
such as cement or epoxy mixed with laser reactive materials; (e) a ceramic layer;
and (f) a layer of crystal fabric matenal; and

selecting a thick core layer for forming the body of said card, said thick
core layer having a thickness in the range of 0.005 inches to 0.032 inches and
first and second surfaces generally parallel to each other; said thick core layer
being: (a) a thick core layer of metal; or (b} a ceramic coated metal; or{c) a
ceramic coated polymer, or {d) a solid ceramic material, and

attaching said thin decorative layer to the first surface of the thick core
fayer.

2. The method as claimed in claim 1 wherein the step of attaching said thin and
thick fayers includes laminating the layers; and wherein said thin decorative layer
is an anodized aluminum layer designed to have a given color and further
including the step of applying a laser source 10 said anodized aluminum layer for
madifying the card’s color appearance and texturs.

3. The method as claimed in claim 1 wherein the step of attaching said thin and

thick layers includes laminating the layers; and wherein said thin decorative layer
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is an anodized aluminum layer having a given color;, and further including the
step of forming a hard coat layer over said anodized aluminum layer; and further
including the step of applying a laser source to said hard coat layer and to said
anadized aluminum layer for modifying at least one the color and fesd of the card.

4. The method as claimed in claim 3 wherein the hard coat layer is designed to
have a color different than the color of the anodized aluminum.

5. The method as claimed in claim 2 further including a polymeric layer aftached to
the second surface of the thick core layer.

6. The method as claimed in claim 2 further including a polymaeric layer attached to
the second surface of the thick core layer and an integrated circuit module
located within said card for enabling at least one of: {a) wireless radio frequency
{RF) transmission betwesen the card and an external card reader; and (b} contact
reading between the card and a contact reader.

7. The method as claimed in claim 2 further including an embossable polymer
layer attached to the anodized aluminum layer and further including the step of
embossing said polymer laver and said anodized aluminum layer.

8. The method as claimed in claim 1 wherein said thick core layer is a thick metal
layer and wherein said thin decorative fayer is an anodized aluminum layer
designed to have a given color; wherein said thick metal layer is designed o
have a different color; further including at least one additional layer having a
preseiected color; and further including the step of applying a laser source 1o said
anodized aluminum layer, said thick metal layer and said additional layer for

modifying at least one of the color and feel of the card.
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9. The method as claimed in claim 1 wherein said plant derived material
veneer layer is a layer of natural wood of low lignin content and wherein
the processing of said wood veneer layer includes: {8) sanding down the
back surface of the woeod layer until the wood layer has a thickness
ranging between 0.001 inches and 0.015 inches; and (b} applying an oil
film to the wood laver to maintain the appearance of the wood layer when
it undergoes lamination.

10. The method as claimed in claim 8 further including the step of chamfering
the outer edges of the wood layer to prevent fraying or pesling of the wood
laver.

11. The method as claimed in claim 1 wherein said animal derived matenal veneer
layer is a layer of natural leather having top and bottom surfaces and wherein the
processing of said leather venser layer includes freating the boftom surface of
the leather layer so the thickness of the leather layer ranges between 0.001 and
0.015 inches and its boftom surface is adapted o accept an adhesive.

12. The method as claimed in claim 11 further including the steps of:

embossing the top surface of said leagther layer; and
forming a first assembly comprised of said leather layer having its bottom
surface attached to said first surface of said thick core layer.

13. The method as claimed in claim 12 wherein said thick core layer is a thick metal
layer and wherein said embossed leather layer is a first leather layer and further

including the steps of;
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forming a second assembly comprising the positioning of a second
leather layver, having fop and bottom surfaces, with its top surface facing the fop
surface of the first, ambossead, leather layer of said first assembly; and

laminating the first and second leather layers and the thick metal layer
whereby the embossed patiern of the first leather layer is transferred (o the

second leather layer and the components of the first assembly are laminated.

14.  The method as claimed in claim 1 wherein said aggregate binder material
veneer layer is a layer of cement or epoxy mixed with laser reactive materials;
and further including the steps of applying a laser source 1o said cement or epoxy
layer mixed with carbon particles to vaporized the carbon parlicles and produce a
pattern with high contrast.

15.The method as claimed in clam 1 wherein said step of altaching said thin
decorative layer to a thick core layer includes the step of forming a pocket within
a surface of said thick core layer and firmiy attaching one of said thin decorative
layers within said pocket.

16. The method as claimed in claim 15 wherein the depth of the pocket is made
substantially equal to the thickness of the decorative layer.

17. The method as claimed in claim 1 wherein the thin decorative layer is an
anodized metal layer and further including the steps of dying the anodized metal
layer multiple colors.

18. The method as claimed in claim 1 wherein the thin decorative layer is an

anadized metal layer and further including the steps of modifying the anodized
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layer by one of the following: printed graphics through techniques such as screen
printing, sublimation printing, any digital print system, laser engraving,
meachanical engraving, die cutting, or embossing.

18. The method as claimed in claim 1 wherein the thin decorative layer is an
anodized metal laver and wherein the anodized metal layer is selectively
aextended along the surface of the card as follows: {a) the full fength and width of
the card, (b} as a patch, {c) as a sinpe, or {d) as a decorative design.

20. The method as claimed in claim 1 further including the step of attaching a thin
decorative layer 1o the second surface of the thick metal layer.

21. The method as claimed in claim 20 wherein said thin decorative layer attached
{o the second surface of the thick metal layer includes one of {a) an anodized
metal layear, (b} a plant derived material veneer layer, such as wood; (¢) an
animal derived material veneer layer, such as leather; (d) an aggregate binder
material veneer layer, such as cement or epoxy mixed with laser reactive
materials; (&) a ceramic layer; and (f) a layer of crystal fabric material.

22. The method as claimed in claim 1 wherein said thick core layer is a thick metal
layer and wherein the thin decorative layer is a layer of ceramic material and
wherein the step of selecting and processing said thin decorative layer includes
applying said ceramic layer onto the thick metal layer and bonding it to the thick
metal layer.

23. The method as claimed in ¢laim1 wherein the thin decorative layer is a thin
anodized metal layer having a predetermined colored region extending 1o a given

depth within the thin metal layer; and further including the steps of: (a) remaving
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selected portions of the colored region {o said given depth in accordance with a
design pattern; and (b) electropiating the thin anodized metal layer with an
electroplating metal having a color other than said predetermined colored region
for producing a pattem displaying the colors of said electroplating metal and said
predetermined colored region.

24. The method as claimed in claim 23 wherein said thin anodized metal layeris a
thin layer of aluminum having a top sub fayer region which s dyed to have said
predetermined color and wherein the step of removing selected portions of the
colored region includes using a laser device 1o bare selected portions of the
anodized aluminum layer, and wherein said electroplating metal is a noble metal
such as gold.

25.A card having a front side and a back side, said card comprnising:

a thick core layer having a thickneass in the range of 0.005 inches to 0.032
inches; said thick core layer forming the bulk of the card and having a
predetarmined color and said thick core layer having first and second surfaces
extending generally paralls} to each other; and

a thin decorative laver attached to said first surface of said thick core
layer for providing at least one of color and texture to the card; said thin
decorative layer having a thickness in the range of 0.0005 inches {6 0.03 inches;
said thin decorative layer being one of: (a) an ancdized metal layer, {b) a plant
derived material veneer layer, such as wood; {¢) an animal derived matenal

veneer layer, such as leather; and {d) an aggregate binder material veneer laver,
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such as cement or epoxy, mixed with laser reactive materials; (&) a ceramic
layer; and () a laver of crystal fabric material.

26. The card as claimed in claim 25 wherein said thick core layer is a thick metal
layer and wherein said thin decorative layer is an anadized aluminum layer
designed {o have a given color and having a pattern formed within the anodized
layer to display the colors of the anodized aluminum and the underlying thick
metal layer and said card having a distinctive texture corresponding to the
formed pattern.

27 . The card as claimed in claim 25 wherein said thick core layer is a thick mstal
layer and wherein said thin decorative layer is an anodized metal layer having a
given color; and wherein a hard coat laver is formed over said anodized
aluminum layer; and a pattern is formed within said hard coat layer and said
anodized aluminum layer producing a pattern displaying the colors of said hard
coat layer, said anodized layer and said thick metal layer.

28. The card as claimed in claim 25 wherein said thick core layer is a thick metal
layer and wherein said thin decorative layer is an anodized aluminum layer
having a given color; and wherein a colored hard coat layer is formed over said
anodized aluminum layer; and wherein an additional layer is attached to the thick
metal having a different color than the other layers of the card ; and wherein a
pattern is formed within said hard coat layer and said anodized aluminum layer
and said thick metal laver producing a patiern which displays the colors of said
hard coat layer, said anodized layer, said thick metal layer and said additional

layer.
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29. The card as claimed in claim 25 wherein said thick core layer is a thick metal
layer and further including a polymeric layer attached to the second surface of
the thick core layer.

30. The card as claimed in claim 25 wherein said thick core layer is a thick metal
laver and further including: (8) a polymeric layer, attached to the thick metal
fayer, and (b) an integrated circuit module located within said card for enabling at
least one of: (i} wireless radio frequency {RF) fransmission between the card and
an external card reader; and (i) contact reading between the card and a contact
reader.

31. The card as claimed in claim 25 wherein said thick core laver is a metal layer and
further including an embossabile polymer layer atiached fo the anodized
aluminum layer; and wherein a pattem is embossed within said polymer layer for
producing a corresponding pattern which can be felf.

32. The card as claimed in claim 25 wherein said thick core layer is a metal layer
and wherein said thin decorative layer is an anodized aluminum layer designed
fo have a given color; wherein said thick metal layer is designed {o have a
different color; further including at least one additional layer having a preseleciad
color; and wherein selected portions of the layers are removed by one of
lasering, machining or chemical etching producing a card whose appearance (s a
function of the colors of the layars and the texture of the card is a function of the
pattern formed.

33. The card as claimed in claim 25 wherein said plant derived maternial veneer layer

15 a layer of actual wood of low hgnin content; said wood layer having a thickness
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ranging between 0.001 inches and 0.010 inches; and wherein said layer of actual
wood has a top surface which is protected by an oil film disposed along the top
surface.

34. The card as claimed in claim 33 wherein the outer edges of the wood layer are
chamfered {o prevent fraying or peeling of the wood layer.

35. The card as claimed in claim 25 wherein said thick core layer is a thick metal
layer and wherein said animal derived material veneer layer is a layer of actual
leather having top and bottom surfaces with the {op surface having a unique
pattern associated with actual leather; said leather veneer layer having a
thickness which ranges between 0.001 inches and 0.020 inches; and the bottom
surface of the leather laver treated so it is adapted to accept an adhesive; and
wharein the top surface of the leather layer is embossed and s botlom surface
is attached vig an adhesive layer to said thick metal layer.

38. The card as claimed in claim 25 wherein said aggregate binder material veneer
laver is a layer of cement or epoxy mixed with laser reactive matenals; and
wherein a pattern is formed in said veneer layer due to vaporization of the carbon
particles.

37. The card as claimed in claim 25 wherein said anodized metal layer is a multi-
colored metal layer.

38. The card as claimed in claim 25 wherein said thick core layer is a thick metal
layer and wherein said thin decorative layer attached to the first surface of said
thick metal layer is a first thin decorative layer; and wherein a second thin

decorative layer is attached fo the second surface of said thick metal layer.
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39.The card as claimed in claim 38 wherein said second thin decorative layer is one
of: (a) an anodized metal layer, {b) a plant derived material veneer layer, such as
waood; {€) an animal derived matenal veneer layer, such as leather; and {d} an
aggregate binder matenial veneer laysr, such as cement or epoxy, mixed with
laser reactive materials; {e) a ceramic laver; and {f) a layer of crystal fabric
material.

40. The card as claimed in claim 38 wherein the thin decorative layer attached to the
first swface of said thick metal layer is different than the thin decorative layer
attached to the second surface of said thick metal layer.

41. The card s claimed in claim 25 wherein said thick core layer is a thick metal
layer and wherein a pocket is formed in the first surface of said thick metal layer
and wherein a thin decorative layer s attached {o the thick metal layer within the
pocket.

42. The card as claimed in claim 41 wherein the thin decorative layer attached 1o the
thick metal {ayer within the pocket is a layer of crystal fabric material.

43.The card as claimed in claim 38 wherein the second thin decorative layer is an
anodized metal foil and further including a signal panel and a magnetic stripe
attached to the second thin decorative layer.

44 The card as claimed in claim 38 wherein the second thin decorative layer is an
anodized metal fail and further including a polymer layer attached to the second
thin decorative layer and a signal panel and a magnetic stripe attached to the

polymer layer.
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45.The card as claimed in claim 25 wherein the thin decorative layer is a thin
anodized metal layer having a predetermined colored region extending to a given
depth within the thin anodized metal layer; and wherein selected portions of the
colored reqion are removed to said given depth in accordance with a design
pattern; and a particular metal having a color other than said predetermined
colored region is electroplated within said removed selected regions for
producing a pattern displaying the colors of said particular metat and sawd
predetermined colored region.

46. The card as claimed in claim 45 wherein said thin anodized metal layer is a thin
layer of aluminum having a top sub layer region which is dyed to have said
predetermined color and wherein said particular metal is a noble metal such as
gold.

47. The card as claimed in claim 25 wherein said thick core layer is a thick mestial
layer and wherein a ceramic layer is attached 1o the first surface of the thick
metal layer and a thin decorative layer, other than a ceramic layer, is attached o
the ceramic laver.

48. The card as claimed in claim 25 wherein said thick core layer is 3 thick metal
layer and wherein a first ceramic layer is attached to the first surface of the thick
maetal layer and a second ceramic {ayer is attached {o the second surface of the
thick metal tayer.

49. The card as claimed in claim 25 wherein said thick core {ayer is a thick ceramic
layer

50. A metal card comprising:

45



WO 2015/179639 PCT/US2015/031971

51,

a thick metal layer having a thickness in the range of 0.005 inches o
(.035 inches; and said thick metal layer forming the bulk of the card and having
a predetermined color; sawd thick metal layer having a top surface and a bottom
surface;

a pocket formed within the top surface of the thick metal layer, the depth
of the pocket extending between 0.003 inches and 030 inches below the surface
of the thick metal layer; and a border around the outer periphery of the metal
layer; and

a thin decorative layer attached 1o the pocket formed within said {op
surface of the thick metal layer.

A metal card as claimed in claim 50 wherein said thin decorative layer has a
thickness in the range of 0.005 inches fo 0.030 inches; and wherein said thin
decorative fayer is one of: {g8) an ancdized metal laver, (b) a plant derived
material veneer layer, such as wood; {¢) an animal derived material veneer layer,
such as leather; {d) an aggregate binder material veneer layer, such as cement
or epoxy mixed with laser reactive materials; (e} a ceramic layer; and {f) a layer

of crystal fabric material.

52. A card as claimed in claim 51 wherein sald ancdized metal layer is one of

aluminum, titanium, zinc, niobium, fantalum or any other metal which can be

anadized.

853.A card as claimed in claim 51 wherein the veneer {ayer is one of wood, leather,

ceramic, crystal fabric material, cement or epoxy.

54. A method of making a card comprising the steps of:
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selecting a thick metal layer having generally parallel fop and bottom
surfaces; said thick metal layer having a thickness in the range of 0.005 inches
o 0.033 inchss;

forming a pocket in the top surface of said thick metal laver; the depth of
the pocket extending between 0.003 inches and 030 inches below the surface of
the thick metal layer and a border around the outer periphery of the thick metal
layer; and

attaching a thin decorative layer to the pocket formed within said {op
surface of the thick metal layer for providing at least one of color and texdure to
the card.

55. A metal card as claimed in claim 54 wherein said thin decorative tayer has a
thickness in the range of 0.003 inches to 0.030 inches; and wherein said thin
decorative fayer is one of: {g8) an ancdized metal layer, (b) a plant derived
material veneer layer, such as wood; {¢) an animal derived material veneer layer,
such as leather; and {d) an aggregate binder material veneer layer, such as

cement or epoxy mixed with laser reactive materials.

56. A method of making cards including the steps of:

selecting a layer of a first leather like matenal having top and bottom surfaces;

ambossing a pattern on a said top surface of said first leather like maternial;

selecting a layer of a second leather like material having top and bottom

surfaces;
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forming an assembly comprising placing the top surface of the second Isather
like layer onto the fop surface of the embossed first layer with said first layer overlying

and attachead {o a metal substrate;

laminating the assembly so as laminate the embossed first layer with said metal
substrate for forming a card or a sub assembly of a card and concurrently also

embossing the top surface of the second leather like layer.

57. A card having a front side and a back side, said card comprising:

a thick ceramic layer having a thickness in the range of 0.005 inches to
0.032 inches; said thick ceramic layer forming the bulk of the card and having a
predetermined color and said thick metal layer having first and second surfaces
axtending generally parallel to each other; and

a thin decorative layer attached 1o said first surface of said thick ceramic
layer for providing at least one of color and texture to the card; said thin
decorative fayer having a thickness in the range of 0.0005 inches o 0.014
inches; said thin decorative layer being one of: (a) an anodized metal layer, (b) a
plant derived material venser layer, such as wood; (¢} an animal derived material
veneger layer, such as leather; and (d) an aggregate binder material veneer layer,
such as cemeant or epoxy, mixed with laser reactive matenals; () a ceramic

layer; and {f) a fayer of crystal fabric material.
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