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IN THE UNITED STATES DISTRICT COURT
FOR THE NORTHERN DISTRICT OF ILLINOIS

EASTERN DIVISION
JUDGE KOCORAS
PERFECT PLASTIC PRINTING )
CORPORATION, ) R
) MAGISTRATE JUDGE BOBKICK - =7 <
Plaintiff, ) o o
) i
VS. ) Civil Action No.
h )
CPI CARD GROUP, ) -
CALIFORNIA PLASTICARD, INC., ) 0 20 A 5 1 2
and COLORADO PLASTICARD, INC., ) : : .
) '-1 [ I ., g!; % ‘%}@%
S g
Defendants. ) %% 2 ‘L . 'LQ)QFL
COMPLAINT o8 P

Plaintiff Perfect Plastic Printing Corporation brings this Complaint against
Defendants CPI Card Group, California Plasticard, Inc. and Colorado Plasticard, Inc., and
states as follows:

Parties

1. Plaintiff Perfect Plastic Printing Corporation (*Perfect Plastic”) 1s a
Delaware corporation having its principal place of business at 345 Kautz Road, St.
Charles, Illinois, 60174.

2. On information and belief, Defendant California Plasticard, Inc.
{(“California Plasticard™) is a California corporation with its principal place of business in
Los Anggles, California. California Plasticard has a regular and established place of
business in Downers Grove, Illinois.

3. On information and belief, Defendant Colorado Plasticard, Inc.

(“Colorado Plastic”) is a Colorado corporation with its principal place of business in

1 l/(
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Littleton, Colorado. Colorado Plastic has a regular and established place of business in
Downers Grove, Illinois.

4. Defendant CPI Card Group (“CPT”) is comprised of Colorado Plasticard
and California Plasticard. CPT has a regular and established place of business in Downers
Grove, Illinois.

Jurisdiction and Venue

5. This is an action for patent infringement pursuant to the Patent laws of the
United States, Title 35 of the United States Code, § 271 and §§ 281-185. This Court has
jurisdiction pursuant to 28 U.S.C. §§ 1331 and 1338(a). Venue is proper in this judicial
district pursuant to 28 U.S.C. §§§ 1391(b), (c) and 1400(b).

Cause of Action for Patent Infringement

6. On September 18, 2001, United States Letters Patent No. 6,290,137
(hereinafter "the '137 Patent") was duly and legally issued to John H. Kieckhaefer. A copy
of the 137 patent is attached hereto as Exhibit A.

7. On October 2, 2001, United States Letters Patent No. 6,296,188
(hereinafier "the ‘188 Patent") was duly and legally issued to John H. Kiekhaefer. A copy
of the ‘188 patent is attached hereto as Exhibit B.

8. Perfect Plastic is the owner of the 137 patent and the *188 patent
(including the right to sue for past infringements) by assignments from the inventor, John
H. Kiekhaefer. Perfect Plastic has standing to bring this action.

9. Defendants have infringed, and are still infringing, the 137 and ‘138
patents by making, using, offering for sale, or selling certain products, including

Fransparent/Translucent Financial Transaction Cards that employ the inventions of the
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'"137 and the '188 Patent claims and will continue to do so unless enjoined by this court.
Defendants have engaged in these activities within this District, and elsewhere within the
United States, without the consent of Perfect Plastic, and will continue to do so unless
enjoined by this Court.

10.  Perfect Plastic has marked its products pursuant to 35 U.S.C. § 287 since
at least as early as October 31, 2001.

11.  Upon information and belief, Defendants have had knowledge of the '137
and '1 88 patents since about the dates of their issuance.

12.  Upon information and belief, Defendants’ infringement of the ‘137 and
*188 patents has been willful and wanton.

13.  Defendants’ infringement of the ‘137 and ‘188 patents has irreparably
damaged Perfect Plastic, and will cause added injury and loss unless enjoined by this
Court.

Demand for Relief

WHEREFORE, Perfect Plastic respectfully requests that this Court:
A. enter judgment for Perfect Plastic on this Complaint;

B. enter a preliminary and permanent injunction to enjoin Defendants and
those in privity with or acting in concert with Defendants from further
mfringement of the 137 and ‘188 patents during the remainder of the term
for which the patents have been granted;

C. award Perfect Plastic damages against Defendants adequate to compensate
Perfect Plastic for such acts of infringement and to increase the damages
to three times the amount found or assessed in accordance with 35 U.S.C.

§ 284;

D. award Perfect Plastic its reasonable attorneys’ fees in accordance with 35
U.S.C. § 285;

E. award Perfect Plastic interest and costs; and
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F. award Perfect Plastic such other and further relief as is just and proper.

JURY DEMAND

Plaintiff hereby demands a trial by jury of all issues so triable.

Dated: June 24, 2002
PERFECT PLASTIC PRINTING
CORPORATION

. iz Dok,
A J/WU/

One of Its Attorneys

Brian D. Roche (#06183795)
Peter T. Berk (#6242515)
Sachnoff & Weaver, Ltd.

30 S. Wacker Drive, 29" Floor
Chicago, IL 60606

(312) 207-1000

Fax (312) 207-6400

504196
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EXHIBIT A
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?
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5 ABSTRACT
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20

sheet having upper and lower surfaces bourded by a con-
tinuous peripheral edge. The material sheet has one or more
areas that are at least minimally transparent or translucent
with respect to human-visible light. A filter associated with
at least one of the areas provides sufficient opacity to light
that is detectable by sensors in the automated card process-
ing equipment to render the card detectable by the equip-
ment.

21 Claims, 3 Drawing Sheets
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TRANSPARENT/TRANSLUCENT FINANCIAL
TRANSACTION CARD INCLUDING AN
INFRARED LIGHT FILTER

CROSS-REFERENCE TO RELATED
APPLICATIONS

Not Applicable

STAT E].\-XIENT REGARDING FEDERAILY
SPONSORED RESEARCH OR DEVELOPMENT

Not Applicable
BACKGRGOUND OF THE INVENTION

1. Field of the Invention

This invention relates generally to financial transaction
cards, including credit cards, debit cards, ATM (Automated
Teller Machine) cards, and the like. More particularly, the
invention relates to a financial transaction card which is
iransparent or transhicent to human viewing yet can be
detected by sensing devices in automated card processing
equipment, such as embossing/encading machines
employed during card manvfacturing, ATMs employed dur-
ing card use, and other devices.

2. Description of the Prior Art

For some time, financial institrtions have been interested
in offering financial transaction cards having areas that are
transparent or translucent to human viewing, Prior art efforts
to achieve such design effects have produced the following
examples:

Cards incorporating transparent or translucent magnifying

lenses.

Cards incorporating transparent or transfucent holograms,

Cards incorporating transparent or translucent lenticular
patterns,

Cards incorporating other transparent or translucent opti-
cal effects.

Cards that are partially transparent or translucent, but also
have a high level of opacity provided by the presence
of coating(s) containing fillers or pigmentation.

The perceived advantage of a tramsparent or iranslucent
financial transaction card is that the card will be relatively
umique in the marketplace and impart status o the card user
as compared to other users who have only opaque cards. A
bank or other entity offering a transparent or translucent card
can potentially attract users who will preferentially select
such a card over competitive opaque cards, and thereby
provide income to the institution as a result of card usage.

A significant problem with transparent or translucent
cards is that the cards also need to furction properly when
processed during manufacture in card embossingfencoding
equipment, when deployved by users in ATMs, or when used
in other automated card processing equipment. These
machines utilize tight transmission-based sensing devices
that are not able to detect the presence of transparent or
translucent cards. This is due to the fact that the sensing
devices are not able to see the cards as opaque (light
blocking). The light emitted from the light sources associ-
ated with such sensing devices passes through the cards
rather than being blocked from reaching the sensing devices.
To the best of applicant’s knowledge, none of the transparent
or translucent cards procuced to date can be processed
through embossing/encoding equipment, deployed in ATMs,
or used in other automated card processing ecuipment.

Accordingly, there is a nead for a transparent or transhu-
cent financial transaction card that overcomes the forgoing
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problem. What is required is financial transaction card that
is transparent or franslucent to human viewing in one or
more areas of the card, yet which is detectable by anutomated
card processing equipment, of any type.

BRIEF SUMMARY OF THE INVENTION

A solution to the foregoing problem aad an advance in the
art is provided by the present invention in which a financial
transaction card has one or more areas that are at least
minimally transparent or translucent to human viewing, yet
the card is detectable by sensing devices in automated card
processing equipment.

In a preferred embodiment of the invention, the card
includes a substantially planar material sheet having upper
and lower surfaces bounded by a continucus peripheral
¢dge. The materizl sheet is formed to include the aforemen-
tioned one or more areas that are at least minimally trans-
parent or transiucent relative to human-visible light. A filter
is associated witk at least one of these areas and provides
sufficient opacity to light detectable by the sensors in auto-
mated card processing equipment to render the card detect-
able by such equipment.

The automated card processing equipment may include
ATMs having sensor/detector pairs operating in a light
wavelength range of about 750-1200 nm. In that case, the
filter should provide opacity relative to such wavelengths of
not substantially less than about 1.3, as required by such
equipment. The automated card processing equipment may
also include a card embossing/encoding machine having
sensor/detector pairs operating in a light wavelength range
of about 9001100 nm. In that case, the filier should provide
opacity relative to such wavelengths of not substantially less
than about 0.42, as required by such equipmeant. If the card
is to be compatible with both ATMs and card embossing/
encoding machines, the filter should comply with the worst-
case ATM opacily and wavelength range requirements.

The filter referred to herein includes any suitable medium
or device that can provide the opacity required for auto-
mated card detection. By way of example, the filter can be
made from a variety of light filtering materials, including
materials that are light absorbing, light reflecting, light
deflecting, or the like, relative to the applicable wavelength
range, The filter can also be made from various combina-
tions of such materials. Light absorbing materials that can be
used for the filter include colorless light absorbers, light
absorbing dyes, and other materials. Light reflecting mate-
rials that can be used for the filter include silver
compositions, silver-titanium oxide compositions, carbon
compositions, and other materials. Light deflecting materials
that can be used for the filter include light deflecting films.

In specific filter constructions, a light filtering material
can be incorporated in a liquid coating and applied to the
material sheet using screen printing or other application
methods. Relatedly, the light filtering material can be simi-
larly applied to a solid film that is then secured to the
material shest using lamination techniques, adhesive
bonding, or other application methods. In alternative filter
constructions, a light filtering material can be incorporated
info the material sheet prior to or during extrusion or
calendaring thereof (while it is a soff resin), or is sublimated
therein by heat diffusion processing, such that the light
filtering material is disbursed through all or a portion of the
material sheet. Relatedly, the light filtering material can be
simifarly introdnced into a solid film that is then secured to
the material sheet. In alternative filter constructions, a light
filtering material can be deposited on the material sheat
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using a suitable deposition fechnique. Relatedly, the Eght
filtering material can be similarly deposited on a solid film
that is then secured to the material sheet. Still other filter
constructions will no doubt be apparent to persons skilled in
the art in view of the teachings hercin.

BRIEF DESCRIFTION OF THE SEVERAL
VIEWS OF THE DRAWING

The foregoing and other features and advantages of the
invention will be apparent from the following more particu-
lar description of a preferred embodiment of the invention,
as illustrated in the accompanying Drawing, in which:

FIG. 1 is a graph showing human eye sensitivity and
Iuminesity as a function of light wavelength,

FIG. 2 is a plan view of a financial transaction card
showing opacity requirements for a comventional card
embossing/encoding apparatus;

FIG. 3 is a plan view of a financial transaction card
constructed i1 accordance with a preferred embodiment of
the present invention; and

FIGS. 4a, 4b, 4c, 44, and 4f are cross-sectional views
taken along line 4—4 in FIG. 3 having exaggerated thick-
ness to show the construction of a filter in accordance with
various fabrication techniques.

DETAILED DESCRIPTION OF THE
INVENTION
1. GENERAL CONSIDERATIONS

For purposes of the present description, a transparemt
medium will be understood to be a material that transmits
buman-visible light without substantial scattering. A trans-
parent medium allows a person to view definable images
through it. A transhicent medium will be understood to be a
material that transmits fuman-visible light but with substan-
tial light scattering, A person will be able to see light through
a translucent medium but will not see defined images. An
opaque medium will be understood as blocking a substantial
portion of incident light within a particular wavelength
range via absorption, reflection or otherwise. If a2 medium is
opaque to buman viewing, a person will not be able to detect
any light being transmitting from one side to the other. If a
medivm is non-opacque to human viewing, it will be at least
minimally transparent or translucent and a person will be
able to see at least some light being trapsmitted from one
side to the other.

Table 1 below illustrates the correlation between density
(opacity) and transmittance as these concepts will be applied
in describing the preferred ¢mbodiment of the invention,
Table 1 is based on conversion calculations of density
(opacity) to transmittance using the conversion formuia
Density=Log (1/ Transmittance).

TABLE
Correlation for Card Density(Opacity) and Transmittance

Density  Approximate Light

Approzimate Light

(Opacity) Transmittance Density (Opacity)  Trensmittance
0.10 9% 0.80 16%
.20 63% 0.90 i3%
.30 50% 1,00 10%
0.40+ 40%* 1.30 3%

G.42 38% 1.50 3%
0.50 2% 2.00 1%
0.52 30% 3.00 0.1%
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TABLE I-contipued
Correlation for Card Density(Opacity) and Trensmittance

Density — Approximate Light Approximate Light
(Opacity) Transmittance Deasity {Opacity) Transmittance
0.60 25% 4.00 0.01%
0.70 20%

*Possible human perception limit of opacity in average visible light condi-
tions

The primary requirement of a firancial transaction card in
accordance with the invention is that it must have an area
that transmits light in the visible light range of the electro-
magnetic spectrum (380-750 nm) with sufficient transmit-
tance to be perceived as being at least minimally transparent
or transhicent by a human viewer. FIG. 1 illustrates relative
light sensitivity of the human eye as 2 function of wave-
length. As shown therein, greatest human light sensitivity is
at 550 nm. Based on visual correlation between measured
card samples and human viewing of those samples under
average viewing conditions (e.g., room light), and based on
Table 1 above, it has been determined by applicant that a
financial fransaction card should preferably transmit at least
about 40% of incoming visible light (380-750 nem) for it to
appear to be noticeably different from a standard opaque
card to card users. However, because different transmittance
levels may be desired, depending on lighting conditions and
other factors, the 40% level should not be construed as
limiting relative to the invention disclosed herein.

II. ATM CONSIDERATIONS

The devices for sensing the presence of financial trans-
action cards in ATMs generally consist of a light source and
a detector (having a sensor) paired together to identify the
presence of a card if the light source is blocked from the
detector. The absence of a card is identified if there is light
transmission to the detector. Typically, multiple source/
detector pairs are employed. Az least one pair is located at or
near the card insertion slot and additional pairs are usually
spaced over the entire surface of the card. In order for a
financial transaction card to be detecied in an ATM, it must
be substantially opaque to the detector sensors.

The light sources used in ATM card sensing devices are
usually laser dicdes. These generally have characteristic
narrow output peaks lying within the 750-1200 nm wave-
length range. On the other hand, the sensors in ATMs
typically have broad sensitivity across the 750-1200 nm
wavelength range. The threshold opacity typically required
for a financial transaction card to be detected by such sensors
is 5% maximum light transmission, which corresponds to a
minimum opacity of 1.3, according to Table 1 above. It will
be appreciated that these specifications for ATMs may
change in the future as this technology further develops.
. EMBOSSING/ENCODING MACHINE CONSIDER-

5 ATIONS

Conventional financial transaction card embossing/
encoding machines used during card manufacture typically
employ multiple sensors to detect the presence and proper
positioning of the cards. For example, the DataCard 9000
machine, manufactured by -Datacard Corporation of
Minnetonka, Minnesota, has more than fifteen sensors that
check for opacity across portions of the card surface. These
portions are shown in FIG. 2, which illustrates a card 10
having opaque areas conforming to the requirements of the
DataCard 9000 machine. In order for the DataCard 9000
machine to function properly, a first band 12 is required {o
be opaque and have a band height of at least 0.826 inches,
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and a second band 14 is required io be opaque and have a
band height of at least 1.000 inches. The remaining band 16,
having 2 nominal band height of (0.389 inches, has no
requirement for opacity. It will be appreciated that other
embossing/encoding equipment may have different opacity
requirements.

In the DataCard 9000 machine, the card sensors detect in
the near Infrared (IR) spectral region, and specifically in a
wavelength range of 900-1100 nm. To be detected by a
DataCard 9000 machine, bands 12 and 14 of the card 10
must have a minimal measured opacity of 0.42-052 in this
spectral region (i.e., 0.42 at 1100 nm and 0.52 at 900 am).
According fo Table 1 above, this corresponds to a maximum
transmittanee of 30-38% over the applicable spectral range
(ie., 30% at 900 nm and 38% at 1100 run).

IV. PREFERRED TECHNICAL SOLUTION PROVIDED
BY THE INVENTION

Turning now to FIGS. 3 and 4¢—; a financial transaction
card 20 constructed in accordance with a preferred embodi-
ment of the present invention includes a substantiafly planar
material sheet 22 made from polyvinyl sheet stock or other
suitable material. The material sheet 22 has upper and lower
surfaces 24 and 26, respectively, and a continuous peripheral
edge 28. The material sheet 22 is provided with one or more
areas that are at least minimally transparent or translucent
relative to human-visible light. In FIG. 3, reference number
30 identifies one such area extending over the entire surface
of the material sheet 22. To achieve this confignration, the
material sheet 22 is preferably made entirely from transpar-
ent or transhucent (e.g., polyvinyl) sheet stock. To render the
arca 30 opaque t0 automated card processing equipment
sensors, a filter, partially illustrated by reference numeral 32,
is provided. As shown in FIGS. 44—, the filter 32 can be
located at the upper surface 24 of the material sheet 22, or
at any location below the upper surface. For example,
although not shown, the filter 32 could also be located at or
near the lower surface 26 of the material sheet 22.

The filter 32 is designed to provide opacity relative to
wavelengths that are within the active wavelength range of
the source/detector pairs used in card processing equipment,
such as ATMs, embossing/encoding machines, and other
devices. Considering sections II and IIl above, the worst-
case scenario may be provided by ATMs, which have
source/detector pairs placed across the entire card surface,
and which require a minimum opacity of 1.3 over a wave-
length range of 750-1200 nm. Thus, to ensure card detection
in the widest amray of card processing equipment, the filter
32 may be designed to provide an opacity of at least about
1.3 across the ATM wavelength range of 750-1200 nm, and
should extend over 4ll transparent or transhicent areas. This
goal can be satisfied relative to card 20 by extending the
filter 32 over the entirety of the transparent or transhicent
area 30 of the material sheet 22, i.e., over the entire card 20.

The filter 32 can be made in a variety of ways. For
example, it can be made from a light filtering material that
is either light absorbing, light reflecting, light deflecting or
the like, relative to the applicable wavelength range. The
filter 32 can also be made from various combinations of such
materials. Light absorbing materials that can be used for the
filter 32 include colorless light absorbers, light absorbing
dyes, and other materials. Light reflecting matcrials that can
be used for the filter 32 include silver compositions, silver-
titanivm oxide compositions, carbon compositions, and
other materials. Light deflecting materials that can be nsed
for the filter 32 incinde light deflecting films.

In specific constructions, the filter 32 can be fabricated
and applied to the material sheet 22 in a variety of ways. In
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FIG. 4a, a suitable light filtering material is added to a liquid
cardier and applied as a coating 40 to the material sheet 22
using screen printing or other application methods. In FIG.
4b, a suitable light filtering material is added to the same
liquid carrier and applied as a coating 40 on a film 42 using
screen printing or other methods, and the film 42 is then
itself secured to the material sheet using lamination
techniques, adhesive bonding, or other application methods.

In FIG. 4c, a suitable light filtering material is incorpo-
rated into the material sheet 22 prior to or during calendaring
or extrusion thereof (when it is a soft resin), or is sublimated
therein by heat diffusion processing, such that the light
filtering material is disbursed through all or a portion of the
material sheet, In FIG. 44, 2 suitable light filtering material
is incorporated in a film 44 during calendaring or extrusion
thereof (when it is a soft resin), or is sublimated therein by
heat diffusion processing. The film 44 is then itself secured
to the material sheet 22 using lamination techniques, adhe-
sive bonding, or other application methods.

In FIG. de, a suitabic light filtering material is deposited
on the material sheet 22 using a suitable deposition tech-
nique {e.g., vacvum deposition). In FIG. 4f, a suitable light
filtering matertal is deposited on a film 46 using a suitable
deposition technique and the film is then itself secured to the
material sheet 22 using lamination techniques, adhesive
bonding, or other application methods.

Still other filter constructions will no doubt also be
apparent to persons skilled in the art in view of the teachings
herein, Specific construction examples follow:

EXAMPLE 1

A colorless absorbent powdered light filtering material,
sold under the name ADS1060A by American Dye Source
Inc. of Mount Royal, Quebee, Canada, is dissolved into a
clear coating, sold under the name Naz Dar 132688AB by
Naz Dar Co., Inc. of Chicago, I1L., a1 0.2-5% by weight. This
material is coated (using ome or more layers as Necessary)
ontc a transparent 15 mil calendared vinyl film with screen
printing (330 mesh screen). The film is then compression
laminated onto a transparent 15 mil polyvinyl base shest (30
mil total thickness).

EXAMFLE 2

Adye, sold under the name 3D Blue Dye by Coburn Corp.
of Lakewood, N.J., is incorporated into a transparent 5 mil
vinyl film prior to or during extrusion or calendaring thereof,
or is sublimated therein by heat diffusion processing. The
film is then compression laminated (using ome or more
layers as necessary) onto a transparent polyvinyl base shest
(30 mi! total thickness).

EXAMPLE 3

A silver-titanium oxide coating, sold under the registered
trademark SOL-MOX by Innovative Specialty Films LLC,
of San Diego, Calif., is applied to the surface of a transparent
3 mil polyester film using vacuum deposition processing.
The film is then compression laminated (using one or more
layers as necessary) onto & transparent polyvinyl base sheet
(30 mil total thickness).

EXAMPLE 4

An IR absorbing particulate such as a carbon or silver
compound is suspended in a transparent coaling material
sold under the name Naz Dar 132688AB by Naz Dar Co.,
Inc. of Chicagp, I1l,, at 0.1-10% by weight. This malerial is
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screen printed {using one or mare layers as necessary) onio
a 15 mil transparent vinyl film. The film is then compression
laminaied onto a transparent 15 mil polyvinyl base sheet (30
mil total thickness).

Accordingly, a financial transaction card that is transpar-
ent or translucent human viewing yet detectable by auto-
mated card processing equipment has been disclosed. While
vardous embodiments have been shown and described, it
should be apparent that many variations and alternative
embodiments would be apparent to those skilled in the ari in
view of the teachings herein. For example, aithough specific
automated cand processing equipment with characteristic
source/detector wavelength and opacity requirements are
described, it will be appreciated that the coocepts of the
present invention can be applied to fmancial transaction
cards used in other equipment having different wavelength
and opacily requirements. In addition, although specific
filter constructions are described it will be appreciated that
many other filter designs may be utilized to achieve suc-
cessful implementation of the invention. It will be
understood, therefore, that the invention is not to be in any
way limited except in accordance with the spirit of the
appended claims and their equivalents.

What is claimed is:

1. A financial transaction card that is transparent to human
viewing yet detectable by automated card processing equip-
ment having near Infrared source/detectorpairs each having
a source and a detector respectively positioned to face
opposing sides of said card when said card is positioned in
said equipment for detection and to detect said caxd by
sensing an interruption of near Tnfrared light transmitted
from said source to said detector due to the presence of said
card, comprising:

a substantially planar material sheet having upper amd
lower surfaces bounded by a continuous peripheral
edge;
said material sheet being transparent to human viewing;

and

a near Infrared light filter covering one of said upper or
lower surfaces of said material sheet, said filter com-
prising filtering means for producing sufficient card
opacity relative to one or more near Infrared light
wavelengths to render said card detectable by said
source/detector pairs by blocking near Infrared light
emitted by said source from reaching said detector,
thereby triggering detection of said card, while still
allowing said card to remain transparent to visible light
such that definable images can be viewed through said
card.

2. A financial transaction card in accordance with claim 1
wherein said antomated card processing equipment includes
card embossing machines having souzce/detector pairs oper-
ating in a light wavelength range of about 900-1100 nm, and
wherein said filter has an opacity relative to one or more
wavelengths in said range of not substantially less than
about 0.4.

3. A financial transaction card in accordance with claim 1
wherein said automated card processing equipment includes
auwtomated teller machines having source/detector pairs
operating in a light wavelength range of about 750-1200
nm, and wherein said filter has an opacity relative {o one or
more wavelengths in said range of not substantially less than
about 1.3.

4. A financial transaction card in accordance with claim 1
wherein said automated card processing equipment includes
card embossing/encoding machines having source/detector
pairs operating in a light wavelength range of about
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900—1100 nm, and automated teller machines having source/
detector pairs operating in a light wavelength range of about
7501200 nm, and wherein said filter has an opacity relative
to one o more wavelengths in said automated teller machine
wavelength range of not substantially less than about 1.3.

5. A financial transaction card in accordance with claim 1
wherein said filter is a light absorbing materal, a light
reflecting material, a light deflecting material, or a combi-
nation of two or more such materials.

6. A financial transaction card in accordance with claim 1
wherein said filter is formed as a combination of a light
absorbing material and a light reflecting or deflecting mate-
rial.

7. A financial transaction card in accordance with claim 6
wherein said filter is a clear light absorbing material pro-
viding the requisite light filtering properties.

8. A financial transaction card in accordance with ¢laim 6
wherein said filter is formed from a light absorbing dye.

9. A financial transaction card in accordance with claim 6
wherein said filter is formed from a Light reflecting material.

10. A financial transaction card in accordance with claim
1 wherein said filter is formed from a light filtering material
disbursed through said material sheet.

11. A method for manufacturing a financial transaction
card that is transparent to humar viewing yet detectable by
automated card processing equipment having near Infrared
source/detector pairs each having 2 source and a detector
respectively positioned to face opposing sides of said card
when said card is positioned in said equipment for detection
and to detect said card by sensing an interruption of near
Infrared light transmiited by said souree to said detector due
1o the presence of said card, comprising:

selecting a substantially planar material sheet having

upper and lower surfaces bounded by a continuous
peripheral edge;
said material sheet being transparent to human viewing;
applying a near Infrared filter to cover one of said upper
or lower surfaces of said material sheet, said filter
producing sufficient card opacity relative to one or
more near Infrared light wavelengths to render said
card detectable by said source/detector pairs by block-
ing near Infrared light emiited by said source from
reaching said detector, thereby triggering detection of
said card, while still allowing said card to remain
transparent to visible light such that definable images
can be viewed through said card.

12. A method in accordance with claim 11 wherein said
automated card processing equipment inchides card emboss-
ing machines having source/detector pairs operating in a
light wavelength range of about 900-1100 nm, and wherein
said filter has 2n opacity relative to one or mare wavelengths
in said range of not substantially less than about 0.4.

13. A method in accordance with claim 11 wherein said
automated card processing equipment includes automated
teller machines having source/detector pairs operating in a
iight wavelength range of about 7501200 nm, and wherein
said filter has an opacity relative to one or more wavelengths
within said range of not substantially less than zbout 1.3,

14. A method in accordance with claim 11 wherein said
automated card processing equipment includes card
embossing/encoding machines having source/detector pairs
operating in a light wavelength range of about 900-1100
nm, and automated teller machines having source/detector
pairs operating in a light wavelength range of about
750-1200 nm, and wherein said filter has an opacity relative
to one or more wavelengihs in said antomated teller machine
wavelength range of aot substantially less than about 1.3.
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15. A method in accordance with claim 11 whesein said
filter is a Iight absorbing matesial, a light reflecting material,
a light deflecting material, or a combination of two or more
such materials.

16. A method in accordance with claim 11 wherein said
filter is formed as a combination of a light absorbing
material and a light reflecting or deflecting material.

17. A method in accordance with ¢laim 16 wherein said
filter is formed from a clear light absorbing material pro-
viding the requisite light filtering properties.

18. A method in accordance with claim 16 wherein said
filter is formed from a light abserbing dye.

19. A method in accordance with claim 16 wherein said
filier formed from a light reflecting material.

26. A method in accordance with claim 11 wherein said
filter is formed from a light absorbing material disbursed
through said material sheet.

21. A financial iransaction card that is transparent to
human viewing yet detectable by automated card processing
equipment having near Infrared source/detector pairs each
having a source and a detector respectively positioned to
face opposing sides of said card when said card is positioned
in said equipment for detection and to detect szid card by

10
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20

10

sensing an interruption of near Infrared light transmitted by
said source to said detector due to the presence of said card,
comprising:
a sheet of material that is trapsparent o human viewing
and having upper and lower surfaces bounded by a
contimious peripheral edge;
a filter applied to cover one of said upper or lower
surfaces of said material sheet;
said filter comprising a screen-printed coating on said
material sheet of a Hght absorbing powder dissolved
In a clear liquid carrier at a powder-to-carrier ratio of
about 0.2-5% by weight; and

said filter producing sufficient card opacity relative to
one or more near Infrared light wavelengths to
render said card detectable by said source/detector
pairs by blocking near Infrared light emitted by said
source from reaching said detector, thereby trigger-
ing detection of said card, while stifl allowing said
card io remain transparent to human wvisible light
such that definable images can be viewed through
said card.
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TRANSPARENT/TRANSLUCENT FINANCIAL
TRANSACTION CARD INCLUDING AN
INFRARED LIGHT FILTER

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation-in-part of application
Ser. No. 09/411,359, filed Oct. 1, 1999, entitled
“Transparent/Translucent Financial Transaction Card”.

STATEMENT REGARDING FEDERAILY
SPONSORED RESEARCH OR DEVELOPMENT

Not Applicable
BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates generally to financial transaction
cards, including credit cards, debit cards, ATM (Automated
Teller Machine) cards, and the like. More particutarly, the
invention relates to a financial {ransaction card which is
iransparent or translucent to human viewing yet can be
detected by sensing devices in automated card processing
equipment, such zs embossing/encoding machines
employed during card manufacturing, ATMs employed dur-
ing card use, and other devices,

2. Description of the Prior Art

For some time, financial institutions have been interested
in offering financial transaction cards having areas that are
transparent or transiucent to human viewing. Prior art cfforts
to achieve such design effects have produced the following
examples:

Cards iecorporating transparent or translucent films.

Cards incorporating transparent or transhicent magnifying
lenses.

Cards incorporating transparent or translucent hiolograms,

Cards incorporating transparent or transhicent lenticular
patterns.

Cards incorporating other transparent or translucent opti-
cal effects.

Cards that are partially transparent or translucent, but zlso
have a high level of opacity provided by the presence
of coating(s) containing fillers or pigmentation.

The perceived advantage of a transparent or translucent
financial transaction card is that the card will be relatively
unique in the marketplace and impart status to the card user
as compared to other users who have only opaque cards. A
bank or other entity offering a transparent or translucent card
can potentially attract users who will preferentially select
such a card over competitive opaque cards, and thereby
provide income to the institution as a result of card usage.

A significant problem with iransparent or transhicent
cards is that the cards also need to function properly when
processed during maenufacture in card embossing/encoding
equipment, when deployed by users in ATMs, or when used
in other automated card processing equipment. These
machines utilize light fransmission-based sensing devices
that are not able to defect the presence of transparent or
translucent cards. This is due to the fact that the sensing
devices are not able to see the cands as opaque (light
blocking). The light emitted from the Yight sources associ-
ated with such sensing devices passes through the cards
rather than being blocked from reaching the sensing devices.
To the best of applicant’s kmowledge, none of the transparent
or translucent cards prodoced to date can be processed

10

15

20

30

40

45

50

55

63

2

through embossing/encoding equipment, deployed in ATMs,
or used in other automated card processing equipment.

Accordingly, there is a need for a transparent or translu-
cent financial transaction card that overcomes the forgoing
problem. What is required is financial trapsaction card that
is transparent or transhicent to human viewing in one or
more areas of the card, yet which is detectable by automated
card processing equipment, of any type.

BRIEF SUMMARY OF THE INVENTION

A solution to the foregoing problem and an advance in the
art is provided by the present invention in which a financial
transaction card has one or more areas that are at least
minimally transparent or translucent to human viewing, yet
the card is detectable by sensing devices in awtomated card
processing equipment.

In a preferred embodiment of the invention, the card
includes a substantially planar material sheet having upper
and lower surfaces bounded by a continuous peripheral
cdge. The material sheet is formed to include the aforemen-
tioned one or more areas that are at least minimally trans-
parent or translucent relative to human-visible light. A filter
is associated with at least one of these areas and provides
sufficient opacity to light detectable by the sensors in auto-
mated card processing equipment to render the card detect-
able by such equipment.

The automated card processing equipment may include
ATMs having sensor/detector pairs operating in a light
wavelength range of about 750-1200 nm. In that case, the
filter should provide opacity relative to such wavelengths of
not substantially less than the opacity required by such
equipment, The auntomated card processing equipment may
also include a card embossing/encoding machine having
sensor/detector pairs operating in a light wavelength range
of about 820~1100 nm. In that case, the filter should provide
opacity relative to such wavelengths of not substantially less
than the opacity required by such equipment. If the card is
o be compatible with both ATMs and card embossing/
encoding machines, the filter should comply with the worst-
case ATM opacity and wavelength range requirements.

The filter referred to herein includes any suitable medinm
or device that can provide the opacity required for auto-
mated card detection. By way of example, the filter can be
made from a variety of light filtering materials, including
materials that are light absorbing, light reflecting, light
deflecting, light scattering or the like, relative to the appli-
cable wavelength range. The filter can also be made from
various combinations of such materials. Light absorbing
materials that can be used for the filter include colorless light
absorbers, light absorbing dyes, and other materials, Light
reflecting materials that can be used for the filter include
silver compositions, silver-titanjum oxide compositions, and
other materials. Light deflecting materials that can be used
for the filter include light deflecting films. Light scattering
materials that can be used for the filter include Eght scat-
{ering coatings. To the extent that the filter materials canse
card discoloration, a suitable colorant can be introduced to
produce an aesthstically pleasing card color or tini.

In specific filter constructions, a light filtering material
can be incorporated in a Hquid coating and applied to the
material sheel using screen printing or other application
methods. Relatedly, the light filiering material can be simi-
larly applied to a solid film that is then secured to the
material sheet vsing lamination techniques, adhesive
bonding, or other applcation methods. In alternative filter
constructions, a light filtering material can be incorporated
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into the material sheet prior to or duging extrusion or
calendaring thereof (while it is a soff resin), or can be
sublimated therein by heat diffusion processing, such that
the light filtering material is disbursed through all or a
portion of the material sheet. Relatedly, the light filtering
material can be similarly introduced into a solid film that is
thep secured to the material sheet. In alternative filter
constructions, a light filtering material can be deposited on
the material sheet using a suiteble deposition techniqus.
Relatedly, the light filtering material can be similarly depos-
ited on a solid film that is then secured to the material sheet.
Stifl other filter copstructions will no doubt be apparent to
persons skilled in the art in view of the teachings herein.

In preferred embodiments of the invention, the light
filtering material is a near infrared light absorbing material,
such as a light absorbing dye, and the Hquid coating is an
appropriate solvent-based material, such as an organic
solvent-based liquid vinyl resin. If desired a colorant can be
added to adjust the visible coloration of the resultant card.
Suitable colorants include dye colorants, light scattering
materials, and fluorescent materials. Advantageously, the
light scattering materials alse provide a mechanism for
reducing near infrared light fransmittance, as mentioned
above. The Hght fluorescent materials also assist in card
detection when used with a near infrared absorber or other
filtering material. If desired, an Ultra Violet (UV) light
absorbing material can be added to prevent degradation of
the light filtering material.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWING

The foregoing and other features and advantages of the
invention will be apparent from the following more particu-
lar description of a preferred embodiment of the invention,
as illustrated in the accompanying Drawing, in which:

FIG. 1 is a grapk showing human eye sensitivity and
Isminosity as a function of light wavelength;

FIG. 2 is a plan view of a financial framsaction card
showing opacity requirements for a conventional card
embossing/encoding apparatus;

FIG. 3 is a plan view of a financial transaction card
constructed in accordance with a preferred embodiment of
the present invention;

FIGS. 4a, 45, 4¢, 4d, 4e and 4f are cross-sectional views
taken alorg line 4-4 in

FIG. 3 having exaggerated thickness to show the con-
struction of a filter in accordance with various fabrication
techniques;

FIG. 5 is a graph showing opacity versus wavelength for
a tested card having two filtering layers;

FIG. 6 is a graph showing opacity versus wavelength for
a tested card having three filtering layers; and

FIG. 7 is a graph showing opacity versus wavelength for
a tested card having four filtering layers.

DETAILED DESCRIPTION OF THE
INVENTION

I. GENERAL CONSIDERATIONS

For purposes of the present description, a transparent
medium will be understood to be a material that transmils
human-visible light without substantial scattering, A trans-
parent medium allows a person to view definable images
through it. A translucent medium will be understood to be a
material that transmits human-visible light but with substan-
tial light scattering. A person will be able to sec Light through
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a translucent medium but will not see defined images. An
opaque medium will be understood as blocking a substantial
portion of incident light within a particular wavelength
range via absorption, reflection or otherwise. If a medinm is
opaque to human viewing, a person will not be able to detect
any light being transmitting from one side io the other. If a
medium is non-opague to human viewing, it will be at least
minimally transparent or translucent and a person wiil be
able to see at least some light being transmiited from one
side to the other.

Table 1 below illusirates the correlation between density
(opagity) and transmittance as these concepts will be applied
in describing the preferred smbodiment of the invention.
Table 1 is based on conversion calcufations of density
(opacity) to transmittance using the conversion formula
Density=Log (1/Transmittance).

TABLE 1
Correlation for Card Density(Opacity) and Transmittance
Density Approximate Light Density Approximate Light
(Opacity) Transmittance (Opacity) Transrnittance
0.10 9% 0.80 16%
0.20 63% 0.90 13%
0.30 0% 1.00 10%
0.40% A0%* 1.30 5%
0.42 8% 1.50 3%
0.50 2% 2.00 1%
0.52 30% 3.00 0.1%
0.60 2% 4.00 Q.01%
0.70 20%

*Possible human perception limit of opacity in average visible light condi-
tions

The primary requirement of a financial transaction card in
accordance with the invention is that it must have an area
that transmits Hght in the visible light range of the electro-
magnetic spectrum (380-750 nm) with sufficient transmit-
tance to be perceived as being al least minimally iransparent
or transhicent by a human viewer. FIG. 1 illustrates relative
light semsitivity of the human eve as a funclion of wave-
length. As shown therein, greatest human light sensitivity is
at 550 nm. Based on visual correlation between measured
card samples acd human viewing of those samples under
average viewing conditicns (e.g., room light), and based on
Table 1 above, it kas been determined by applicant that a
financial transaction card should preferably transmit at least
about 40% of incoming visible light (380750 nm) for it io
appear to be noticeably different from a standard opaque
card to card users. However, because lower (e.g., 15-20%)
or higher (e.g., 70-80%) transmiftance levels may be
desired, depending on customer preferences, the 40% level
should not be construed as limiting relative to the invention.
II. ATM CONSIDERATIONS

The devices for sensing the presence of financial trans-
action cards in ATMs generally consist of a light source and
a detector (having a sensor) paired together to identify the
presence of a card if the light source is blocked from the
detector. The absence of a card is identified if there is Hght
transmission to the detector. Typically, multiple source/
detector pairs are employed. At least one pair is located at or
near the card insertion slot and additional pairs are usually
spaced over the entire surface of the card. In order for &
financial transaction card o be detected in an ATM, it must
be substantially opaque to the detector sensors.

The light sources used in ATM card sensing devices are
usually laser diodes. These generally have characteristic
narrow output peaks lying within the 750~1200 nm wave-
length range. On the other hand, the sensors in ATMs



PR

Case: 1:02-cv-04512 Document #: 1 Filed: 06/24/02 Page 25-of 33 PagelD #:25

US 6,296,188 B1

3

typically have broad semsitivity across the 750-1200 nm
wavelength range. According to the standard known as
“WP7810,” in order for a financial transaction card to be
able to block the sensors in a typical ATM from the laser
diode light output, such that detection can oceur, the card
must have a2 minimum opacity relative to the laser diode
output wavelengths of between about 1.1 and 1.3. Of course,
this range may not apply to all ATMs currently in use, and
it may not apply to future ATMs in the event that design
changes are made, Indeed, Applicant has observed that a
minimum opacity of between about 1.0-1.3 may be safely
used as a lower limit in most cases.

III. EMBOSSING/ENCODING MACHINE CONSIDER-
ATIONS

Conventional financial transaction card embossing/
encoding maclrnes used during card manufacture typically
employ muitiple sensors to detect the presence and proper
positioning of the cards. For example, the DataCard 9000
machine, manufactured by Datacard Corporation of
Minnetonka, Minn., has more than fifteen sensors that check
for opacity across portions of the card surface. These por-
tions are shown in FIG. 2, which illustrates a card 10 having
opaque areas conforming to the requirements of the DataC-
ard 9000 machine. In order for the DataCard 9000 machine
to function properly, a first band 12 is required to be opaque
and have a band height of at least 0.826 inches, and 2 second
band 14 required to be opaque and have a band height of at
least 1.00Q inches. The remaining band 16, kaving a nominal
band height of 0.389 inches, has no requirement for opacity.
It will be appreciated that other embossing/encoding equip-
mert may have different opacity requirements.

Io the DataCard 9000 machine, the card sensors detect in
the near Infrared (IR) spectral region, and specifically in a
wavelength range of 8301100 nw. According ta the manu-
facturer’s specifications, to be detected by a DataCard 9000
machine, bands 12 and 14 of the card 10 must have a
minimal measured opacity of 1.0 in this spectral region.
However, Applicant has found that opacities as low as 0.42
at 1100 nm and ©.52 at 900 nm will result in card detection
by the DataCard 9000 machins. According to Table 1 above,
this corresponds to a maximum tragsmittance of 30% at 900
nm and 38% at 1100 nm.

IV. PREFERRED TECHNICAL SOLUTION PRCVIDED
BY THE INVENTION

Turning now to FIGS. 3 and 44—, a financial transaction
card 20 constructed in accordance with a preferred embodi-
ment of the present invention includes a substantially planar
material sheet 22 made from polyvinyl skeet stock or other
snitable material. The material sheet 22 has upper and lower
surfaces 24 and 26, respectively, and a continnous peripheral
edge 28. The material sheet 22 is provided with one or more
areas that are at least minimally transparent or translucent
relative to human-visible light. In FIG. 3, reference pumber
30 identifies one such area extending over the entire surface
of the maferial sheet 22. To achieve this configuration, the
material sheet 22 is preferably made entirely from transpar-
ent or translucent {polyvinyl, acrylic, polyester, etc.) sheet
stock. To render the area 30 opaque to automated card
processing equipment sensors, a filter, partially illustrated by
reference numeral 32, is provided. As shown in FIGS. 4a-f,
the filter 32 can be located at the upper surface 24 of the
material sheet 22, or at any location below the upper surface.
For example, aithough not shown, the filter 32 could also be
located at or near the lower surface 26 of the material sheet
22,

The filter 32 is designed to provide opacity relative to
wavelengths thai are within the active wavelength range of
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the source/detector pairs used in card processing equipment,
such as ATMs, embossing/encoding machines, and other
devices. Considering sections II and IIT abave, the worst-
case scenario may be provided by ATMs, which have
source/detector pairs placed across the entire card surface,
and which appear to require a minimum opacity of between
about 1.0-1.3 over at least 2 portion of the 7501200 nm
wavelength range, ie., at the wavelengths output by the
ATM laser diodes. Thus, to ensure card detection in the
widest amray of card processing equipment, the filter 32 may
be designed to provide an opacity of at least about 1.0-1.3
within the ATM wavelength range of 7501200 nm, and
should cover all of the transparent or translucent areas of the
card. This goal can be satisfied relative to card 20 by
extending ihe filter 32 over the entirety of the transparent or
translucent arca 30 of the material sheet 22, ie., over the
entire card 20, and providing an opacity of at least about
1.0-1.3 over the entire 750-1200 nm ATM wavelength
range. Aliernatively, as discussed relative to FiGS. 5-7
below, the filter 32 could be tailored to provide the required
opacity at the specific wavelength peaks output by ATM
laser diodes.

The filter 32 can be made in a variety of ways. For
example, it can be made from a light filtering material that
is either light absorbing, light reflecting, light deflecting,
light scattering or the like, relative to the applicable wave-
length range. The filter 32 can also be made from various
combinations of such materials. Light absorbing materials
that cap be used for the filter 32 include colorless light
absorbers, light absorbing dyes, and other materials. In the
event that dyes are used, a suitable colorant may be added
to the card as necessary to provide an aesthetically pleasing
card color or tint. Suitable colorants include dye colorants,
light scattering materials, and finorescent materials. Light
reflecting materjals that can be used for the filter 32 include
silver compositions, silver-titanium oxide compositions, and
other materials. Light deflecting materials that can be used
for the filter 32 include light deflecting films. Light scatter-
ing materials that can be used for the filter 32 include light
scattering coatings.

In specific constructions, the filter 32 can be fabricated
and applied to the material sheet 22 in a variety of ways. Iz
FIG. 4a, a suitable light filtering material, such as a near
infrared light absorbent dye powder, is added to a liquid
carties, such as a solvent-based liquid vinyl coating (ic.,
vinyl resin dissolved in solvent), at a filter-fo-carrier weight
ratio of between about 02%-5%, and more preferably
between about 0.5%—3.5%, and most preferably between
about 1.0%—2.5%. If desired, an appropriate thinmer can be
used 1o pre-dissolve the dye prior to adding it to the carrer.
The filter/carrier mixture can be applied as a coating 40 to
the material sheet 22 (e.g, made from poly-vinyl sheet
stock), using screen printing at a mesh size ranging from
about 90-390 mesh. Other application methods can also be
used, including roll coating, flexography, wire-wound rod
application, and others. Ons or more layers (¢.g. 2—4 layers)
of the filter/carrier mixture can be applied 1o the material
sheet 22 as necessary to obtain the needed opacity.

One or more colorants may be used in the foregoing
application to adjust the color of the resuitant card, as can
fluorescent materials and light scattering materials. The
fluorescent and Light scattering materials have the additional
benefit of acting as light blocking enhancers. Dye colorants
can be added (o the filier/carrier mixture prior to its appli-
cation to the material sheet 22, Fluorescent materials can be
added in the same way. Light scattering materials can be
added by mixing them in the same carrier used for the



Case: 1:02-cv-04512 Document #: 1 Filed: 06/24/02 Page 26 of 33 PagelD #:26

US 6,296,188 B1

7

filtering material and applying the mixture as a separate
coating to the material sheet 22, €.g., on the side that is
apposite the filter/carrier mixture coating.

If a light absorbent dye is used, the issue of ultraviolet
(uv) light and/or Reat instability may be presented. Some
solvent-soluble dyes will degrade in the presence of free
radicals that can be generated when the financial transaction
card is exposed to sunlight or to heat during lamination
processing at high temperatures. As described in more detail
below, these concerns can be addressed by lowering lami-
nation processing temperatures from the usual processing
range of about 270-300 degrees F to about 230-270 degrees
F. Additionalty a stable dye, or a mixture of a stable dye and
a less stable dye combined at & suitable weight ratio (e.g.,
about 1:10 to 1:5) of stable dye fo less stable dye, may be
used, An antioxidant stabilizer may also be added to function
as a free radical absorber. It can be added to the filter/carrier
mixture prior fo application to the material sheet 22. More
preferably, however, it is applied as a separate cover layer
over the filter/carrier mixiure after the latter has been applied
to the material sheet 22.

In FIG. 45, a suitable light filtering material is added to a
liquid carrier and applied 2s & coating 40 (see description
relative to FIG. 44} on a film 42 (e.g., made from the same
malerial as the material sheet 22) using screen printing or
other methods. The film 42 is then itself secured to the
material sheet using lamination techniques, adhesive
bonding, or other application methods.

In FIG. 4¢, a suitable light filtering material is incorpo-
rated into the material sheet 22 prior to or during calendaring
or extrusion thereof (when it is a soft resin), or is sublimated
therein by heat diffusion processing, such that the light
filtering material is disbursed through all or a portion of the
material sheet.

In FIG. 44, a suitable light filtering material is incorpo-
rated in a film 44 during calendaring or extrusion thereof
{when it is a soft resin), or is sublimated therein by heat
diffision processing. The film 44 is then itself secured to the
maferial sheet 22 wusing lamination techniques, adhesive
bonding, or other application methods.

In FIG. de, a suitable light filtering material, such as a
silver-titanium oxide coating material, is deposited on the
material sheet 22 using a sujtable deposition technique (¢.g.,
vacuum deposition). Multiple lavers (e.g., 2—4) may be
applied as necessary to obtain the required opacity.

In FIG. 4f, a suitable light filtering material is deposited
on a fllm 46 using a suitable deposition fechnique and the
film is then itself secured to the material sheet 22 using
lamination techniques, adhesive bonding, or other applica-
tion methods.

Stili other filter constructions will no doubt zlso be
apparent to persons skilled in the art in view of the teachings
herein. Specific construction examples follow:

EXAMPLE 1

In this example, 22 grams of a first near infrared pow-
dered absorption dye, sold under the name ADS1065A by
American Dye Source, Inc. of Mouni Royal, Quebec,
Canada, and 3 grams of a second (more tight and heat stable)
rear infrared powdered absorption dye, sold under the pame
ADSET70MC by American Dye Souzce, Inc. (both dyes being
organic solvent-soluble), weie pre-dissolved in 110 grams of
an organic solvent-based thinner sold under the name Naz-
dar VF 190 by Nazdar Co., Inc. of Chicago, Ill. This mixiure
was combined with 990 grams of a clear vinyl resin-based
salvent coating material, sold by Nazdar Co., Inc. under the
name Nazdar 132688AB. The Nazdar 132688AB arganic
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solvent material is understcod to include the followiag
components (with all percentages being by weight):

Vinyl resins 20-25%
Petrolenm Distillates {Aromatic) 35-40%
Cyclohexanone 5-10%
Diacetone Aleohol 5-10%
Gamma Butyrelactone 5-10%
Napthalene less than 5%
Petroleum Distillates {Aliphatic) 2%

The Nazdar VF 190 thinrer is understood to have the same
solvent component ratios but does not have the vinyl resins.

Because the resultant solution had a yellow fint, two
organic, solvent-soluble colorants were used to add violet
color fo the solution to yield a neutral grey tint in the cards
produced. These colorants are sold by CIBA Specialty
Chemicals of Tarrytown, N.Y., under the names Orasol Red
BL 125414AA and Orasol Blue GN 0180146AA. The
amount of colorant added was 0.25 grams of the red colorant
and 0.35 grams of the blue colorant. The foregoing filtering
mixture was stirred at room temperature for approximately
15 minutes and then coated onto a transparent 15 mil
calendared vinyl film with screer printing using a 195 mesh.
screen. In the card samples produced, 2, 3 and 4 Ihyers of the
filtering mixture were respectively used in making three
different groups of the samples. The coated film was then
compression lzminated onto a {ransparent 15 mil polyvinyl
base sheet (30 mil total thickness).

Cards constructed according to the foregoing example
were tested and found to be detectable by an ATM machine,
In addition, the cards were subjecied to spectrographic
analysis. FIGS. 5, 6 and 7 illustrate the resulis that analysis.
FIG. 5 shows test results for a 2-layer card, FIG. 6 shows test
results for a 3-layer card, and FIG. 7 shows test results for
a 4-layer card. In each figure, opacity is plotted against
wavelengih, and the curremt WP7810 minimum opacity
range limits of 1.1 and 1.3 are also highlighted.

As shown in FIG. 5, with 2 filtering mixture layers, the
opacity is about 0.4 in the visible light range at 550 nm (40%
transrnittance). In the near infrared light range, the opacity
begins at approximately 0.6 at the 750 nm wavelength
threshold and climbs until it reaches an opacity of approxi-
mately 1.1-1.3 at wavelengths of approximately 880-895
nm. The opacity then continues to increase until it peaks at
approximately 960 nm, and then begins to gradually taper
off, although never dropping below an opacity of 1.3
through at least a wavelength of about 1100 nm.

As shown in FIG. 6, with 3 filtering mixture fayers, the
opacity is about (.6 in the visible Light range at 550 nm (25%
trapsmittance). In the near infrared light range, the opacity
begins at approximately 0.75 at the 750 nm wavelength
threshold and climbs until it reaches an opacity of approx-
mately 1.1-1.3 ai wavelengths of approximately 820-860
nm. The opacity then continues to increase until it peaks at
an opacity of approximately 1.95 at a wavelengih of
approximately $40 nm. The opacity then tapers off to a level
of approximately 1.5 at approximately 1020 nm, and then
begins increasing again such the opacity remains above 1.3
through af least a wavelength of about 1100 nm.

As shown in FIG. 7, with 4 filtering mixture layers, the
apacity is about 0.7 in the visible light range at 550 nm (20%
transmittance), In the near infrared lLight range, the opacity
begins at approximately 0.90 at the 750 nm wavelength
threshold and climbs until it reaches an opacity of approxi-
mately 1.1-1.3 at wavelengths of approximately 805-830
nm. The opacity then continues to increase until it peaks at
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an opacity of approximately 2.6 at a wavelength of approxi-
mately 940 nm. The opacity then tapers off to a level of
approximately 1.65 at approximately 1000 nm, and then
reaches another opacity peak of appreximately 2.0 at
approximately 1040 nm. Tapering again occuss to an opacity
of approximately 1.6 at approximately 1080 nm, whereupon
the opacity again begins to increase such the opacity remains
above 1.3 through at Ieast a wavelength of about 1100 mn.
The foregoing data suggest two scenarios. First, some
ATMs, including the one used to tesi the cards in this
example, may not actually require an opacity of 1.1-1.3 (or
even the broader range of 1.0-1.3 described above) to
properiy detect a financial transaction card. Second, and
probably more likely, the narrowband light sources used in
ATMs, incloding the one used to fest the cards, probably
emit light at wavelengths that are above the point where each
card reaches the 1.1-1.3 WP7810 opacity specification.
Persons skilled in the art will appreciate from the fore-
going that cards constructed in accordance with the present
invention should either have sufficient opacity (e.g., 1.0-1.3)
over the widest possible wavelength range used by ATM
light sources, or should have sufficient opacity at wavelength
peaks that are specific to those light sources, as may be
determined from investigation of existing and future ATM
machines. For maximum fexibility of use and ease of
manufacturing, the former solution is preferred.

EXAMPLE 2

In this example, 13.00 grams of a near infrared powdered
absorption dye, sold under the name Epolight III-357 by
Epolin of Newark, N.J., and 4.33 grams of a UV absorber
sold, under the name Cyasorb UV 5411 from Cytec
Indusiries, Inc. of West Paterson N.J., were pre-dissolved in
130.00 grams of the Nazdar VF 190 thinner. The Epolight-
357 dye is an organic selvent-soluble material having good
visible light transmittance, good heat stability and maximum
light absorbance at a wavelength of about 950 nm. The
foregoing mixiure was combined with 633.00 grams of the
Nazdar 132688A8 material. To adjust the resultant color,
two fluorescent colorants were added. These colorants are
sold by DAY-GLO Color Corp. of Cleveland, Ohio under the
rames DayGlo Blue VC19 and DayGlo Red VC11. The
amount of each of these colorants was 21.66 grams, The
foregoing filtering mixture was stirred at room temperature
for approximately 15 minutes and then coated onto a trans-
parent 15 mil calendared vinyl film with screen printing
using a 195 mesh screen. The opacity in the visible Kght
range at 550 i was about 0.22 (60% transmittance) for this
card. In the near infrared light range at 950 nm, the opacity
was slighily greater than about 1.0.

EXAMPIE 3

In this exarnple, 15.00 grams of a near infrared powdered
absorption dye, sold under the name Epolight HI-57 by
Epolin of Newark, N.J., and 4.5 grams of the Cyasorb
UV35411 UV absorber were mixed with 980.5 grams of the
Nazdar 132688AB material. The Epolight-57 dye is an
organic solvent-soluble material having good visible light
transmittance, good heat stability ard maximum light absor-
bance at a wavelength of about 990 nm. The foregoing
filtering mixture was stirred at room temperature for
approximately 15 minutes and then coated onto a transparent
15 mil calendared viayl film with screer printing using a 195
mesh screen. The opacity in the visible light range at 550 nm
was about 0.15 (75.2% transmittance) for this card. In the
near infrared light range at 950 nm, the opacity was about
1.2.
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EXAMPLE 4

In this example, 13.00 grams of the Epolight II-57 dye
and 4.33 grams of the Cyasorb UV 5411 UV absorber were
pre-dissolved in 130.00 grams of the Nazdar VF 190 thinner.
This mixture was combined with 633.00 grams of the
Nazdar 132688 AB material. To adjust the resultant color, the
fluorescent colorants of Example 2 were added to the
coating. The amount of flucrescent material added was
65,00 grams of the DayGlo Blue VC19 material and 21.66
grams of the DayGlo Red VC11 material. The foregoing
filtering mixture was stirred at room temperature for
approximately 15 minutes and then coated onto a transparent
15 mil calendared vinyl film with screen printing using a 193
mesh screen.

In addition to the foregoing, the vinyl film to which the
filtering mixture was applied was also coated (or the oppo-
site side from the filtering mixture) with a mixture contain-
ing 907.50 grams of the Nasdar 13288AB material, 90.00
grams of a light scattering material sold under the name
Silver Pox Fine Pear] by FM Group Inc. of Sleatsburg, N.Y.,
and 2.50 grams of a fluorescent whitening agent sold under
the name Uvitex OB by CIBA Specialty Chemicals of
Tarrytown N.Y. This mixture was coated on the vinyl film
using 195 mesh screen, prior to applying the filtering mix-
frse. The opacity in the visible light range was about 0.79
(16.8% transmittance) for this card. In the near infrared light
range at 950 nm, the opacity was about 1.45.

Relative to this Example 4 and to Example 2 above, it has
been found that the addition of fluorescent materials to the
filtering mixture coating, or when applied as a separate
coating, is beneficial to the resultant card’s near infrared
tight absorbing ability. The Uvitex OB is a compourd in this
category. Added amounts of 0.25% to 2.5% (by weight) of
this compound have been found to drop lght transmission
readings in the near infrared region by as much as 15%. This
occurs only if the light filtering material (e.g., the near
infrared absorber) is present. The compound does not itself
appear to have any substantial absorption in the near infrared
region,

Additionally, it has been found that the use of transparent
fluorescent pigments, such as the DayGlo materials
described above, can neutralize the yellow-green color of the
near infrared absorbing material with less darkening than
can standard pigments and dyes.

Fluorescent materials have the property of absorbing light
in ope region of the spectrum and re-emitting light in the
visible region (400-700 nm). This has the effect of bright-
ening the appearance of materials to which they are added.

Applicant has also discovered that the addition of light
scaftering mechanisms to the card can work in conjunction
with the light filtering material. For example, the above-
described Silver Pox Fine Pearl translucent malerial is a
light scatterer. It appears that unidirectional light from a near
infrared light source is scattered in all directions so as to
reduce the amount of light seen by an opposing sensor, The
same amount of light is being transmitted througk the card
(at any wavelength), but only a small amount is seen as
unidirectional light by the sensoz. Test data indicates that the
amount of light seen by the sensor can be reduced by as
much a5 about 50% by the addition of light scattering
mechanisms.

Amnother light scattering mechanism is to mapufacture the
card with a flat (as opposed to gloss) surface. The application
of this type of surface to one or both sides of the card will
reduce light seen by the sensor by up to about 50%.

A preferred light seattering material was found to be
retro-reflective beads (glass spheres) such as T4 beads from



Case: 1:02-cv-04512 Document #: 1 Filed: 06/24/02 Page 28 of 33 PagelD #:28

US 6,296,188 B1

1

Potters Industries Inc. of Valley Forge, Pa. Profotype
samples were made by applying the beads evenly across a
wet coating on the vinyl and then drying the coating. The
vinyl sheet was laminated as a card. Spectrophotometer
readings across the spectrum were in the 15-20% transmit-
tance range as only this portion of all wavelengths was being
allowed to transmit through the material unidirectionally. Of
significance is the fact that the index of refraction of the
glass sphere beads is 1,90 as compared to 1.50 for the vinyl
sheeting.

It is noteworthy that reduction of measured transmitiance
by a spectrophotometer or reduction of light seen by a sensor
in a card reading device through light scattering mechanisms
works across the entire light spectrum. The visible spectrum
is affected as much as the near infrared region. Thus, the
overuse of light scatterers will work against the requirement
for a card that is transparent with respect to human-visible
Light.

EXAMPLE 5

A silver-titanium oxide coating, sold under the registered
trademark SOL-MOX by Innovative Specialty Pilms LLC,
of San Diego, Calif., was applied to the surface of a
transparent 3 mil polyester film using vacuum deposition
processing. Tn the card samples produced, four such film
layers were formed and compression laminated onto a
transparent polyvinyl base sheet (30 mil total thickness).
Note that the cards produced in accordance with this
example were somewhat opaque in the visible light range
and this production method is therefore not as preferred as
the production method of Example 1.

Accordingly, a financial transaction card that is transpar-
ent or translucent to human viewing yet detectable by
automated card processing equipment has been disclosed.
While various embodiments have been shown and
described, it should be apparent that many variations and
alternative embodiments would be apparent to those skilled
in the art in view of the teachings herein. For example,
although specific antomated card processing equipment with
characteristic source/detector wavelength and opacity
requirements are described, it will be appreciated that the
concepts of the present inveniion can be applied to financial
transaction cards used in other equipment having different
wavelength and opacity requirements. In addition, although
specific filter constructions are described it will be appreci-
ated that many other filter designs may be utilized to achieve
successful impiementation of the invention. It will be
understood, therefore, that the invention is not o be in any
way limited except in accordance with the spirit of the
appended claims and their equivalents.

What is claimed is:

1. A financial transaction card that is transparent or
transhicent to human viewing yet detectable by automated
card processing equipment having near Infrared source/
detector pairs each having a source and a detector respec-
tively positioned to face opposing sides of said card when
said card is positioned in said equipment for detection and
to detect said card by sensing an interruption of near Infrared
Eeght transmitted from said source to said detector due to the
presence of said card, comprising:

a substantially planar material sheet having upper and
lower surfaces bounded by a continuous peripheral
edge:

said materiat sheet being transparent or (ranslucent with
respect to human visible light; and

a pear Infrared light filter covering one of said upper or
lower surfaces of said material sheet, said filter com-
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prising a screen-printed coating of a light filtering
powder dissclved in a clear liquid carrier at a powder-
to-carrier ratio of about 0.2-5% by weight;

said filter producing sufficient card opacity relative to one

or more near Infrared light wavelengths to render said
card detectable by said source/detector pairs by block-
ing mear Infrared light emitted by said source from
reaching said detector, thereby iriggering detection of
said card, while still allowing said card fo transmit
human visible light.

2. A finaneial transaction card in accordance with claim 1
wherein said automated card processing equipment includes
card embossing/encoding machines having source/detector
pairs operating in a light wavelength range of about
830-1100 nm, and wherein said filter has an opacity relative
o one or more wavelengths within said range of not sub-
stantially less than about 0.42.

3. Afinancial transaction card in accordance with claim 1
wherein said antomated card processing equipment includes
automated teller machines having source/detector pairs
operating in a light wavelength range of about 750-1200
nm, and wherein said filter has an opacity of not substan-
tially less than about 1.0-1.3 relative to one or more wave-
lengths within the portion of said wavelength range corre-
sponding 1o about 830-1100 nm.

4. A financial transaction card in accordance with claim 1
wherein said automated card processing equipment includes
card embossing/encoding machines having source/deiector
pairs operating in a light wavelength range of about
8301100 nm, and automated teller machines having source/
detector pairs operating in a light wavelength range of about
7501200 nm, and wherein said filter has an opacity of not
less than about 1.0~1.3 relative to one or more wave lengths
within said wavelength range of between about 830-1100
nm.
5. A financial transaction card in accordance with claim 1
wherein said filter is a light absorbing material, a light
reflecting material, a light deflecting material, or a combi-
nation of two or more such materials.

6. A financial transaction card in accordance with claim 1
wherein said filter is formed from a light abscrbing dye.

7. A firancial transaction card in accordance with ¢laim 1
wherein said filter is formed from a light reflecting material.

8. A firancial transaction card in accordance with claim 1
wherein said filter is formed from a light scattering material,

9. A method for manufacturing a financial transaction card
that is tramsparent or translucent o human viewing vet
detectable by automated card processing equipment having
near Infrared source/detector pairs sach having a source and
a detector respectively positioned to face opposing sides of
said card when said card is positioned in said equipment for
detection and o detect said card by sensing an interruption
of near Infrared light transmitted by said source to said
detector due to the presence of said card, comprising:

sclecting a substantially planar material sheet having

upper and lower surfaces bounded by a contimous
peripheral edge;

said material sheet being transparent or translucent with

respect to buman visible Hght;

applying a near Infrared filter to cover one of said upper

or lower surfaces of said material sheet, as follows:

dissolving a light filtering powder in a clear liquid
carrier at a powder-io-carrier ratio of about 0.2-5%
by weight to form a coating;

screell printing said coating onto said material sheet;
and

allowing said coating to dry on said material sheet to
harden said filter;
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said filter producing sufficient card opacity relative to
one or more pear Infrared light wavelengths to
render said card detectable by said source/detector
pairs by blocking near Infrared light emitted by said
source from reaching said detector, thereby irigger-
ing detection of said card, while still allowing said
card fo transmit human visible light at a transmit-
tance level of at least about 15%.

10. A method in accordance with claim 9 wherein said
automated card processing equipment includes card
embossing/encoding machines having source/detector pairs
operating in a light wavelength range of about 830-1100
nm, and wherein said filter is construcied to have an opacity
relative to one or more wavelengths witlin said range of not
substantially less than about 0.42.

11. A method in accordance with claim 9 wherein said
automated card processing equipment includes automated
teller machines having source/detector pairs operating in a
light wavelength range of about 750—1200 nm, and wherein
said filter is constructed to have an opacity of not substan-
tially less than aboui 1.0-1.3 relative to one or more wave-
lengths within the portion of said wavelength range corre-
sponding to about 830-1100 mm.

12. A method in accordance with claim 9 wherein said
automated card processing equipment includes card
embossing/encoding machines having source/detector pairs
operating in a light wavelength range of azbout 830-1100
nm, and automated teller machines having source/detector
pairs operating in a light wavelength range of about
7501200 nm, and wherein said filter is constructed to have
an opacity of not less than about 1.0-1.3 relative to one or
more wavelengths within said wavelength range of between
about 830-1100 nm,

13. A method in accordance with claim 9 wherein said
filter is a lght absorbing material, a light reflecting material,
a light deflecting material, or a combination of two or more
such materials.

14, A method in accordance with claim 9 wherein said
filter is formed from a light absorbing dye.

15. A method in accordance with claim 9 wherein said
filter is formed from a light reflecting material.

16. A method in accordance with claim 9 wherein said
filter is formed from a light scattering material.

17. A financial iransaction card that is transparent or
translucent to buman viewing yet detectable by automated
card processing equipment having near Infrared source/
detector pairs each having a source and a detector respec-
tively positioned to face opposing sides of said card when

said card is positioned in said equipment for detection and -

to detect said card by sensing an interruption of near Infrared
light transmitted by said source to said detector due to the
presence of said card, comprising:

a sheet of material that is transparent or translucent to
human viewing and having upper and lower surfaces
bounded by a continuous peripheral edge;

a near Infrared filter applied to cover one of said upper or
lower surfaces of said material sheet;

said filter comprising a coating on said material sheet of
a light absorbing dye powder dissolved in a clear
plastic resin-based liquid carrier at a powder-io-carrier
ratio of about 0.2-5% by weight;

said filter providing sufficient card opacity relative to one
or more near Infrared light wavelengths to render said
card detectable by said source/detector paits by block-
ing near Infrared light emitted by said source from
reaching said detector, thereby triggering detection of
said card, while still asllowing said card to transmit
human visible Light.
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18. A financial transaction card in accordance with claim
17 wherein said light absorbing dye material is dissolved in
said liquid carrier at a dye-to-carrier weight ratio of between
about 0.5-3.5%.

19. A fimancial transaction card in accordance with claim
177 wherein said light absorbing dye material is dissolved in
said lquid carrier at a dye-to-carrier weight ratio of about
10-25%.

20. A financial transaction card in accordance with claim
17 wherein said liquid carrier comprises a plastic resin-
based coating material.

21. A financial transaction card in accordance with claim
17 wherein said filter comprises a screen-printed coating of
between about 90-390 mesh.

22. A financial transaction card in accordance with claim
17 wherein said filter comprises a screen printed coating of
about 195 mesh.

23. A financial transaction ¢ard in accordance with claim
17 wherein said liquid carrier is an organic solvent-based
liquid vinyl carrier.

24. A financial transaction card im accordance with claim
17 wherein a colorant is dissolved with said dye material in
said liquid carrier to provide a desired color or tint.

25. A financial transaction card in accordance with claim
24 wherein said dye is a powdered dye material that pro-
duces a vellow tint and wherein said colorant is a violet
colorant material that combines with said yellow tint of said
dye material to provide a neutral grey tint in said card.

26. A financial transaction card in accordance with claim
24 wherein said colorani is a dye colorant.

27. A financial transaction card in accordance with claim
24 wherein said colorant is a fluorescent malerial.

28. A financial transaction card in accordance with claim
17 wherein said filter coating comprises between about 2—4
layers of said dye material and said liquid carrier.

29. A financial transaction card in accordance with claim
28 wherein said card has an opacity of at least approximately
1.0-1.3 relative to selected light wavelength peaks corre-
sponding to the output of light sources used in said sensor/
detector pairs.

30. A financial transaction card in accordance with claim
17 wherein said card has an opacity of at least approximately
1.0-1.3 relative to one or more light wavelengths of approxi-
mately 830 om and higher.

31. A financial transaction card in accordance with claim
17 wherein said filter includes a flnorescent material dis-
solved in said lquid coating,

32. A financial transaction card in accordance with claim
17 wherein said card includes a light scattering coating
applied o cover one of said upper or lower surfaces of said
material sheet.

33. A financial transaction card in accordance with claim
17 wherein said filter includes an Ultraviolet light absorber
dissolved in said liquid coating.

34. A financial transaction card in accordance with claim
17 wherein said filter is made from an organic solvent-
soluble, near Infrared absorption dye and an Ultraviolet light
absorbing material dissolved in said liquid carmier.

35. A financial transaction card in accordance with claim
17 wherein said filter is made from an organic solvent-
soluble, near Infrared powdered absorption dye, an Ultra-
violet light absorbing material, and one or more colorants
dissolved in said liquid carrier.

36. A financial transaction card in accordance with claim
17 wherein said filter is made from an orgamic solvent-
soluble, near Infrared absorption dve, an Ultraviolet light
absorbing material, and one or more fluorescent materials
dissolved in said liquid carrier.
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37. A financial fransaction card that is transparent or
transtucent to human viewing yet detectable by automated
,card processing equipment having near Infrared source/
detector pairs, comprising:

a sheet of material that is transparent or translucent to

human viewing and having upper and lower surfaces
bounded by a continuous peripheral edge;

a near Infrared filter applied to cover oee of said wpper or
lower surfaces of said matertal sheet;

said filter comprising a coating on said material sheet of
a light absorbing dye powder dissolved iz a clear
plastic resin-based liquid carrier af a powder-to-carrier
ratio of about 0.2-5% by weight;

whereby said filter provides sufficient card opacity rela-
tive io one or more near Infrared light wavelengths to
render said card detectable by said source/detector
pairs, while still allowing said card to transmit human
visible light; and

wherein said filter is made from a first orgamic solvent-

soluble, near Infrared powdered absorption dye and a
second organic solvent-soluble, near Infrared powdered
absorption dye, said second dye having more ultravio-
let light and/or heat stability than said first dye, said
first and second dye materials being dissolved in said
liquid carrier.

38. A financial transaction card that is transparent or
translucent o human viewing vet detectable by automated
card processing equipment baving near Infrared source/
detector pairs, comprising:

a sheet of material that is iransparent or translucent to

human viewing and having upper and lower surfaces
bounded by a coniinuous peripheral edge;

a near Iafrared filter applied to cover one of said upper or
lower surfaces of said material sheet;

said filter comprising a coating on said material sheet of
a light absorbing dye powder dissolved in a clear
plastic resin-based liquid carrier at a powder-to-carrier
ratio of about 0.2-5% by weight;

whereby said filter provides sufficient card opacity rela-

tive to one or more near Infrared light wavelengths to
render said card detectable by said source/detector
pairs, while still allowing said card to transmit human
visible light; and

wherein said liquid carrier is a vinyl resin-based coating

material that includes (by weight) about 20-25% vinyl
resins, about 35-40% aromatic petroleum distillates,
about 5-10% cyclohexanone, aboul 5-10% diacetone
alcohol, about 5-10% gamma butyrolactone, less than
about 5% naphthalene, and about 2% aliphatic petro-
leum distillates.

39. A financial transaction card in accordence with claim
38 wherein said filter is made from one or more layers
comprising a mixfure of a first organic solvent-soluble, near
Infrared powdered absorption dye, a second organic solvent-
soluble, near Infrared powdered absorption dye, said second
dye having more Ultraviolet light and/or heat stability than
said first dye, an organic solvent-soluble red colorant, an
organic solvent-soluble blue colorant, a thinner, and said
vinyl resin-based coating material, said thinner comprising
all of the components of aid coating material at the same
ratios, with the exception of said vinyl resins which are not
present in said thinner.

40. A financial trensaction card in accordanrce with claim
39 wherein the respective proportions of said first dye, said
second dye, said red colorant, said blue colorant, said
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thinner, and said vinyl resin-based coating material in said
mixture are about 22:3:0,25:0.35:110:990 by weight, and
wherein two filter layers of said mixture are used to produce
a card having an opacity of approximately 0.4 at a wave-
length of about 350 nm, approximately 1.3 at 2 wavelength
of about 890 nm, and approximately 1.7 at a wavelength of
about 950 nm.

41. A financial transaction card in accordance with claim
39 wherein the respective proportions of said first dye, said
second dye, said red colorant, said blue colorant, said
thinner, and said vinyl resin-based coating material in said
mixture are about 22:3:0.25:0.35:110:990 by weight, and
wherein three filter layers of said mixiure are used to
produce a card having an opacity of approximately 0.6 at a
wavelength of about 550 nm, approximately 1.5 at a wave-
length of about 890 nm and approximately 1.9 at a wave-
length of about 950 nm.

42. A financial transaction card in accordance with claim
39 wherein the respective proportions of said first dye, said
second dye, said red colorant, said blue colorant, said
thinner, and said vinyl resin-based coating material in saic
mixtyre are about 22:3:0.25:0.35:110:990 by weight, and
wherein four filter layers of said mixture are used to produce
a card having an opacity of approximately 0.6 at 2 wave-
length of about 550 nm, approximately 2.0 at a wavelength
of about 890 mn and approximately 2.5 at a wavelength of
about 950 nm.

43. A financial transaction card in accordance with claim
38 wherein said filter is made from ome or more layers
comprising a mixture of an ozganic solvent-soluble, near
Infrared powdered absorption dye, an orgamic solvent-
soluble Ultravielet (UV) light absorber, an organic solvent-
saluble fluorescent biue colorant, an organic solvent-soltuble
fluorescent red colorant, a thioner and said vinyl resin-based
coating material, said thinner comprising all of the compo-
nents of said coating material at the same ratios, with the
exception of said vinyl resins which are not present in said
thinner.

44. A financial transaction card in accordance with claim
43 wherein the respective proportions of said dye, said UV
absorber, said blue colorant, said red colorant, said thinner,
and said vinyl resin-based coating material in said mixture
are about 13:4.33:21.66:21.66:130:633 by weight, and
wherein one or more filter layers of said mixture are used o

5 produce a card having an opacity of approximately 0.2 at a

wavelength of about 550 nm and approximately 1.0 at a
wavelength of about 950 nm.

45. A financial transaction card in accordance with claim
38 wherein said filter is made from one or more layers
comprising 2 mixture of an organic solvent-soluble, near
Infrared absorption dye, an organic soiveni-scluble Ultra-
violet Hght (UV) absorber, and said vinyl resin-based coat-
ing material.

46. A financial transaction card in accordance with claim
45 wherein the respective proportions of said dye, said UV
absorber, and szid viny] resin-based coating material in said
mixfure are about 15:4.5:980.5 by weight, and wherein one
or more filter Jayers of said mixture are used to produce a
card having an opacity of approximately 0.2 at a wavelength
of about 550 nm and approximately 1.2 at 2 wavelength of
about 950 nm.

47. A financial transaction card in accordance with claim
45 wherein said filter is disposed on one side of said material
sheet and a light scattering film is disposed on the other side

5 of said material sheet.

48. A financial transaction card in accordance with claim
47 wherein said filter is made from ome or more layers
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comprising a first mixture of an organic solvent-soluble,
near Infrared absorption dye, an organic solvent-soluble
Ultraviolet (UV) light absorber, an organic solvent-soluble
fluorescent blue colorant, an organic solvent-scluble fluc-
rescent red colorant, a thinner and said vinyl resin-based
coating material, said thinner comprising all of the compo-
nents of said coating material at the same ratios, with the
exception of said vinyl resins which are not present in said
thinner, and wherein said light scattering film is made from
one or more layers comprising a second mixture of a
transiucent light scattering material, an organic solvent-
soluble flusrescent whitening agent and said vinyl resin-
based coating material.

49, A financial transaction card in accordance with claim
48 wherein the respective proportiaons of said dye, said UV

10

18

absorber, said fluorescent blue colorant, said fluorescent red
colorant, said thinner, and said vinyl resin-based coating
material in said first mixture are about
13:4.33:65:21.66:130:633 by weight, wherein the respective
proportions of said light scattering material, said fluorescent
whitening agent and said vinyl resin-based coating material
in said second mixture are about 90:2.5:907.5, wherein one
or more filter layers of said first mixture and one or more
light scattering film layers of said second mixture are used
o produce a card baving an opacity of approximately 0.8 at
a wavelength of about 550 nm and approximately 1.5 at a
wavelength of about 950 nm.

L T
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