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transaction cards were typically restricted to select restaurants and hotels and were
often limited to an exclusive class of individuals. Since the introduction of piastic credit
cards, the use of transaction cards have rapidly proliferated from the United States, to
15  Europe, and then to the rest of the world. Transaction cards are not only information
carriers, but also typically allow a consumer to pay for goods and services without the
need to constantly possess cash, or if a consumer needs cash, transaction cards allow
access to funds through an automatic teller machine (ATM). Transaction cards also
reduce the exposure to the risk of cash loss through theft and reduce the need for
20 currency exchanges when traveling to various foreign countries. Due to the
advantages of transaction cards, hundreds of millions of cards are now produced and
issued annually, thereby resulting in need for companies to differentiate their cards
from competitor's cards,

Initially, the transaction cards often included the issuer's name, the cardholder’s
25 name, the card number, and the expiration date embossed onto the card. The cards
also usually included a signature field on the back of the card for the cardholder to
provide a signature to protect against forgery and tempering. Thus, the initial cards
merely” served as devices to provide data to merchants and the only security
associated with the card was the comparison of the cardholder’s signature on the card
30 to the cardholder's signature on a recsipt along with the embossed cardholder hame
on the card. However, many merchants often forget to verify the signature on the

receipt with the signature on the card.
Due to the popularity of transaction cards, numerous companies, banks,
airlines, trade groups, sporting teams, clubs and other organizations have developed
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CARD PCT] LSBT 7SR K Poponh 6 WG R T Ater roordng the
interference pattern, a similar wavelength reference beam is used to produce a
holographic image by reconstructing the image from the interference pattern.

However, in typical situations, a similar laser beam is not available to

20 reconstruct the image from the interference pattern on the card. As such, the
hologram should be able to be viewed with ordinary, white light. Thus, when a
hologram is recorded onto a transaction card, the image to be recorded is placed near
the surface of the substrate to allow the resulting hologram to be visibie in ordinary,
white light. These holograms are known as reflective surface holograms or rainbow

25. holograms. A reflective hologram can be mass-produced on metallic foil and
subsequently stamped onto transaction cards. Moreover, the incorporation of
holograms onto transaction cards provides a more reliable method of determining the
authenticity of the transaction card in ordinary white light, namely by observing if the
hologram has the illusion of depth and changing colors.

30 Administrative and security issues, such as charges, credits, merchant
settlement, fraud, reimbursements, etc., have increased due to the increasing use of
transaction cards. Thus, the transaction card industry started to develop more
sophisticated transaction cards which allowed the electronic reading, transmission, and
authorization of transaction card data for a variety of industries. For exampls,

2



The present invention relates generally to a transaction card, andl BoMAY 2004
particularly, to the fabrication and use of an optically recognizable
transparen 01&);4§1nsl ucent transaction card that may contain a hol ogram
magnetic st é integrated circuit as well as ot herPGW&EA¥UEH| on card
constituents. Background of the Invention 10 The proliferation of

transacti Onm‘égrE gtriﬁ@ icﬁ#&sa{ﬁitﬂ cﬁﬁb%t é‘?ﬁa{rfj&%sd Ilﬁd)cef?ﬁé’ a%égoeré?ﬁa%j érd at her

t han cash at es I n|
transaction %V&rt@@" Aeyelonsd te maet the méé@’fr‘?%\'ta@d fQF@XQ@Td@dtfea*lé”s% mncamaﬂtyand

hotel s and Wgecuﬂ’tzt %a&!dlﬂ‘ﬂnttﬁ%é ﬂs@ﬂdﬁé%b}%cﬁﬁaoﬁét@ﬁ%f @imdgRsticdeieedds-  Si nce
the introdugtion o I ast cr use of transacti on cards
have rapi dl g’ (a8 P e ﬁﬁ?'@slﬂ'ﬂ%a déflaatf’é’? stqrgd Fsmegiingygadablyy t hen
to the réstfooh. tAsesushr rIndgneTc atripacedden aeausadd imcenjixution Witk magﬁ@ttdmﬁpe)n
carriers, I n 0 a

services w F %{ { Wﬁkc%gedé Lif%haagéﬁéf?gect%‘?f ggg@se aghg%g#r %P’ig? gﬁline fsumner
needs cash, hest gerspuden alongowithdtbe diahsmissicrcafatata storefiimthe rodgnetiog$tripe sacht omat i ¢
teller miChh@é‘ccﬁﬂ%ord&hﬁﬁéﬁ?&p?&no Lds also reduce the exposure to the

ri sk of cash loss throu and reduce the need for 20 currency
exchanges when U8Vl Ihﬁgs%sﬁeR}'QI“WoEfs"hPoméﬁle’HC iRt fo Eperipe the laske 0

advant ages ecﬁnﬂamamcéﬂ e Wlﬁﬁtlommmedﬁ afaghttid isgipe @Id w GFotildrs Now
produced and anies to

| h Lti i
R T oy ont & afssopgt S 3D ehanfsain 5/cERYor & fost shPher ifeted B}
t ransact i ondevsioged whmb nouleh bé inderdoriated intg B’mabﬁpnrmms, Tinkse itegeiedl afewit s 25

Loy orec ACHodNTRRBwn B8 nb SaB Rrd 1080 81 TefREROR S fhre) P ridifrée o fhe

cards al so'usua nat ur e card for
t he cardhol dleerwtﬂa?lraﬁvameééewwjﬁ Iﬁnb@vf%ftﬁw@ta@ehcami nst forgery and

tenperirg. Thus Astrhét_;rIeﬁd: Tsir@b cairs d d?fr%'i-teééfdssQévéﬂfﬂ)eastthNérk‘erdehﬁn@éd)V' de
data to merg\?an

th
Conpar | son BIHAIENS HATHArE A G0 SREarb SoTe PEREL ORI, faiss and ° 1 °
car dhol der' smbosgingtare were atandardizgt uedenrtiop \mitérhatidnel Stahdesde Orgemizdtiond der

nane on thﬁls‘cﬂf ‘I’so '7'8¥I?¥r‘?& IS 78, 3 rﬁ%%}ﬁ@r‘s cd&ItIﬁgéluoh%gg&rcgﬁo‘?\&f?att%éﬁ?{]ge

Sl gnat ure o recel nat ure on t \ L
popul arity empouads aedm@rﬁq@memmts ﬁwg@wgdmmmewerewgrdlzedim ISChes,

trade 9r2@UIO$1312S&I%Ir FSd“gsﬁfmﬁe cﬁI U&fﬁd @I&Pldé?&?%r&éﬂa&hbﬁ@é in0B® Tése FQIEV6| oped
2 8 NMAY 2004 WO 8745 P 5 hei r own rans&étlon cards. As

such, many E’Eﬂ%l'%@ 7@6ﬁthf|‘ﬂ?élﬂl‘%/Sta@qa€4ﬁfPr IhS MRGNPHGSIERR WRIER 'S :8i5 inch
transact i onstips dSataddittigh i BRFONNBITEST suFhey 6f the tardwhichly dividBe irite) hregror €

[ ' I ' f f
i que,  acABRPELRrgRLFRE! o Fa sbbPl B i erdtby PPl 2 "
such, many tocanfore? ielpha Bumarielsharantdre ded 40 oumerit ghatestergr eppectiveln dTlaﬁc count
i nf or mabEo nthlrb ok L}; re%ér%@ fb?tflhé’rfblal ?Qﬁé&@tlcﬁ‘lg g iR ded RneibRPEd GersiBRYSF

designs, p otogra and securit eat ures
the user's personal ldentlflcatson number, country code, currency units, amount

authorized per cycle, subsidiary accounts, and restrictions. More information regarding
the features and specifications of transaction cards can be found in, for example,
Smart Cards by Jose Luis Zoreda and Jose Manuel Oton, 1994; Smart Card

30 Handbook by W. Rankl and W. Effing, 1997, and the various ISO standards for
transaction cards available from ANSI (American National Standards Institute), 11
West 42nd Street, New York, NY 10036, the entire contents of all of these publications
are herein incorporated by reference.
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digital algorithm. Morsover, ISO 7810, clause 8.10 requires that all machine readable

cards have an optical transmission density from 450 nm — 950 nm, greater than 1.3

(less than 5% transmission) and from 950 nm -~ 1000 nm, greater than 1.1 (less than
30 7.9% transmission).

For the card to be detected by the ATM, the light is typically blocked by the card
body. Moreover, the amount of light necessary to be blocked by a card is related to
the voltage data received from the analog to digital conversion. The voltage range of
the sensor is typically in a range of about 1.5V to 4.5V. When a card is inserted into a
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card to activate the sensor in a sufficient number of ATMs. Alternatively, companies
attempted to incorporate a lens onto a transaction card in an effort to redirect the LED
light. However, during the card manufacture process, which often involves substantial
pressure and heat, the lensing surface would be disrupted or destroyed. As such, a

30 need exists for a transparent or translucent transaction card which is capable of
activating an input sensor, wherein the input sensor may interface the card in a variety
of locations.

Furthermors, during the card fabrication process, the cards must be detected on
the assembly line in order to accurately count the number of cards produced during a
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madhi nincorperdtdnl & a desectcn dravthestidaimptiéadb irtd aBATIPERUGNeEEES b bypakt® MadEd nm -
950 nmor groessk &teptdufiny the Fard( tasr@ationlRsteb/0The HeEMbRABIOG)a FEWImbioRdNoP pRocesd -
1000 ngiep GftéPregiiirel Q%n&v&m&hﬁ%ﬁon@f?@éhrre?ﬂ(qulp%e/ﬁttoﬁ' ﬁéWH&Lﬁp?ﬁé?\%nd dreh eltbfuscar d
to be q%ttﬁpetfg,qag}%at;n She'thM prbde. | 1 ght I's typically bl ocked by the card

body. Moreoggrn arapu anﬁafdeé LeNLs sgesaﬁ} dib@osB t&hr?&é‘ggdcoﬁ%t n§R6e 1S
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i s det &dansiugenpy or franspargnen af ihesdagt fovisiblenightaingeast, the “eefledtigemetaliiai flley’ disclaged t he

madhet incUS-ArS0HRR43 mabuld mqtiber apticdllh transnfissiverthérelry resdetnglthe compdsite recomipg etridc

st r i peinvéntion b UseA-601624Dincdpable LdEhatntaisiny trate@lucarey ion tramspArBMyi &, thé oardextanpl e,
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Santa O ar gapahedd fanniRA 664634 eﬂamu,e\sh Mé&Sdtivor WBA Lisel8dd a §dt@ RRaieing @Brgcar ds

and 1 eqfRF StotekRiadh ks &a équw?eraa&uébar ool Al HRAR gémmffaheé&& éar&euéhy set
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Brief Summary of the Invention
The present invention relates to a process for producing a transparent or translucent
transaction card having any one or more features, such as a holographic foil, integrated circuit chip,
silver magnetic stripe with text on the magnaetic stripe, opacity gradient, and optically recognizable ink
40  or film contained within the construction of the card, a translucent signature field such that the
signature on back of the card is visible from the from the front of the card and an “active thru” date on
the front of the card. The card is optically recognizable due to an invisible or transparent infrared ink or
film which is distributed over the card’s surface, thereby allowing the card to block (absorb, refract,
diffuse and/or reflect) infrared light and transmit all other light. Particularly, when the transaction card
45 is inserted into an ATM device, the light beam from the IRED is blocked by the infrared ink or film,
thereby deactivating the phototransistor.




substantially opaque surface, such that any portion of the opaque 2 § MAY 2004
transaction card could interrupt the I RED em ssion and activate the

insert photwspafsi,stor. However, 15 nore recently, to p de a uni que

i mge, and to neet consuner demand conpani es have attlge%sg(ﬁ“i% devel op
transparent or translucent transaction cards. The use of a transparent

card woul d ffoteRVerN@rin ?‘?ﬂié Méﬁu@a&ﬁi@r df ﬂéﬁa&tndﬁ%Pd&t ﬁﬁ@%ht..satllwecgﬁ'%‘ﬂ%ecawe | RED

em ssi on woul d not E% i ci ent | ect off rans&grent surface, so

the radi ati 8¥PWs\@5ul ighb pgarp rf'éme? PeTsPRRligatiop W@V'E%tr'ﬁs%ﬁ NHERARECOHRIBE ct ed by
t he phot ot r aagdesd osunt Femuibersitianstion dirdsSiredued fuH sbsarably ke, ect  t he
presence of the card, and often jamed the equipnment. In an attenpt to
solve this problem corrpanl es have prl nt ed opaque areas onto transparent
cards indan effort to proBrigh ] ppving Figpires/at e t he i nput sensors
on ATMs. However,, e I S i on of
t he sensor 25 i r'? mGILé cckfibl\itg%nﬁgr@{aﬁ&’fﬁ%y ﬁ{éﬁﬁeé/%'i (l)ﬁ\‘/%htﬁ!é fg%@gé Q%HVG%CW
transpar ent "¥fing t&lﬂéﬁ fiRsaileg|desaiiptionsand iains wberaw@artee in penngetion withithe a

suf ficient rlowey i0strabivéFiguréd, tvﬂrdhahéwmtwe 16 %Baamwaqe Rldwiipligtfest fke

| ncor porate |l ens ‘onto a car ort to redirect the
LED gt - S0 SHTBHS o algPs et i G aranoncEs RO PelRs. ch of ¢ en
| nvol ved0subst affigued 1 ispx feard viser afllad ekeradlary triamsdctiors tand irsatchbralasceneithl ah be

di srupted o d exists for a transparent or
transl ucent E)t( ?@ g%ﬁ?%dﬁm@ og%m%”esgnﬁ?rrg'e@%’%abl e of activating an input
sensor, wherein thuee 2 ispubackevienoef amemmrertrfaawtmmeardm arcpidapcepdti ity of

locations. Eunihey g,'gf,@dlmgl,t,[rolf{p,g prrg;gntq%qt,gr@bn cation process, the cards
nmust be det ect ed on ine In order to accurately count the

number of cards EPEﬁﬁlbsébﬂ%ﬁ?’FQ{@mé’f the saig fRpligatRnRIoFhss JLeePitRREIWith §h
i ntervalls Texeppiany etmbedimeit@s thelpygsientadventiorg f abri cation assenbly i nes

count ¢ e car do oAl 8Pl LSRR v HeTpi by o A e AR sl o
the opaque Qfalelnsmafca@réancemthmn@dmmlawmw@bdlmam;ﬂmmasenwvwon suffers from
simlar limtat %'G?e 8% fgy,gﬁefvabg@@ 'IFEEﬂQ itardd Smitt gnt S &&%Sin %@% fv?f | ect

or i s not 5 suf |C|entI sor rom transpar r ace.
t r anspar ent havioe weveﬁﬁée if therrangece ebeid 82880 neerd ©89r1804 ”m |"'h@°°8§i§€?ﬁol y

l'ines. Spm bvﬁﬁar%%p@f‘ﬁe@ﬁbcﬁ:heﬂ%ﬂhe%ﬁséﬁnWeﬁt:dHJnChed to final dinensions.

Al t hough exi sti systens ow for t entifi 0 nd detection
of articles, g& %grﬁ §|Q§g§y?fa trﬂfseaﬁlg\&%ac&vg °ngbfyp% 'a#h?? ransistor

i dentificat ha)nmgfaewaumwtrbmsibd rapge 0¥/about 40®hm - 11gathm ﬂ:thoderdamaivmtm aretc. are
sonetinmes d f dr& certain lighting requirenents
and typi cal F)I f"{(ﬁ’e Al B&'M%ﬁ%thg %e%@nt mH'{ ween the article and the detection
devi ce. Additi oﬁwure}s 7A-Fre shesevasipusemiagingents 9fseed lgyerp innaacpiglangsawitiy aror ot her

mat er i absWhigh Fd?}%ﬁbéhlh@ﬁ&%%é&hﬁ%h% mark may be linited by the
particul ar i den%l fi cgtl on

opa te.rlal ically
et | vare the ElHE L mar EaliE Sapramyet ol SBpP BN AR Mo Enem BB, | he
vi si bl e (neaTMliRxccarddntawitt & éxegiptary engiodimsent bilthé Iomlsmnm/snttohe 15

| ncorporation 0} redEFsea@téxgr%pBFy BHECl UG RRARsib R AbHISE whl U icds BBk Product

requires a sepa
components for vacuum evaporation in-line roll coating operations for monitoring the

30 IR film in accordance with an exemplary embodiment of the present invention;
Figure 10 shows an exemplary system for chemical vapor deposition of PET
film in accordance with an exemplary embodiment of the present invention;
Figure 11 shows exemplary embodiments of layers for card construction in
accordance with an exemplary embodiment of the present invention;
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or process step during the card fabrication process. The incor poraggonA? 00k
a new material or process step often requires expensive nodifications 02
current equi prent or new equi pnent and often extends the tinme for

f abri cati ngWOWEOB#S5d product. Exanples of prior art inckoresok3sA- 5010243
whi ch discl oses technol ogy constituting non- 20 anal ogous art; nanely,

US- A- 5010243 des ri be a, nethod for optically recording and readi ng data
utilizing coher SE"""\E’r éﬁtShg‘ﬁﬁP’éeé“p'?ﬂS—f'W bangsanaths ea argsar qU?fss(tfPM@ ('Mfg
desired funot fllmrbood fdr @afausdiing bondsdabdco@iatcd Wit $ieRiplarPsmbddins it af tﬁ@t card
W th materra#, e} hggy{the conposite card to be detectabl e by,

exanpl e, R carci9 ector of an ATMterm nal while substanti al I y

mai nt ai ni ng t he Rigtre d2B shewsexsinpEanioondsiretgtizanat tiea fimdyteddcst ba acpdph dro
visible lg g vl [ l e

US- A- 501524%‘%%%'%% ﬂﬁ' 'nﬂﬁak{%r ya%%trfhms é’?tngégde% T, gg&ﬁé@ﬁd\g hz%a t he
conposite réé?!FEi?rM@”lPﬁg'ﬂ‘eni ‘Pf\ﬂ?ﬁrl?rﬁﬁﬁﬁ‘t iByentien;A- 5010243 | ncapabl e of

mai n'lt)i’:ll n: nght rarﬁéureerrscaho% xEMNIENARGAE I @cdrén&ewﬁréﬁ @xr‘ﬁbri Q gréé?rsm&trnt 0
visible |ight

‘iﬁ EE E "EPT JP—A—OlOtO 34 to Takuj,i, t he ot her had,
di scl oses a g 8P REPERIFTY eMRAdicoAn @éesaa&'avq °'? he form of an

| R-readabl e bar Rigue fidnstowsembasatenentst fetetecbto theseanempiag graesl cauishn 30

t hat dat r ins substantially
transpar@n%%op%rnscrg gﬁhgﬁg%&a&%%ﬁégd'@%t O? reb?efs%ﬁ{ @‘éerﬁ'ggﬁe bar code data of
t he recordi ng cdrighre §5Gb@\t‘$ pxastblarg AEBMriﬁﬂ re%ﬂtlsé@“tthwexetmplangrdengﬂatds iTakuj i

fails Lo ! cabrinos Wi e bxdriflad 8ibbatlefteR iy fostht fRAbMY @ (rans! ucent or

transparent card. E detecCtabl e materi | ow't he conposite card
to be detectabl ‘We G éhﬁ\”’ﬁﬁﬂrﬁ"?@?i’lﬁé%f e, Banspssion densty efcRxepPianterep@r ni nal .
35 Bri ef . Surands \inod grdph bﬂ‘pememomaﬁEhﬁssbh%ewiﬁveléh‘gﬁfmn @Bcordinaé atht @ng
process fzor [ nt..or translucent transaction car
havi ng any ggge"?pgéwnoﬁj?’g& ﬁﬂ?@s‘gr ssenEIHveé'@o% Ay ographic foil, integrated
circuit chip, sﬁlguve&ﬂ#ag?i@hm examplare tast telsultsefat vapious bard mgn@mbmsmai pe,
opacity gra I

At=BRof p @fb@npﬂr’érjfsﬁ@sb}‘r V. ?@9&&@@@@ ih Hecdtlae Viithl 4R gg&sﬁéépsuch

within the construction the ca ucent signature
that the sreﬁ‘:lﬁqq‘}?@%ﬁhet?&%?@“bwwﬂ@” card is visible fromthe fromthe front
of the card and an "active thru" date on the front of the card. The card
is opticgally recogni zable tho an, 's _o e _or trans arent infrared ink
or filMfirwhich is distrrbttes = SeH ttherebyallovmng
the card to bl odk gbadrsioths, pneedrrtam/entionchllbri/sr&e tmﬂienﬂf”cawd arct detédtibn af ed
l'ight and t o I |on
card 45 i's aeasaricie wbISGY yly liles hlids efibi ke HkobiE rhe-BRRRle
bl ocked by €#/BPqUAES. o BR) aitigles éclupip, fag exatnn@r &@}sad@mmardeardpm@entsepapers
phot ot ranSl ShEr- thé like., 8TIM°%a’%99I§ a8 o Eﬁ:fe c@dn8§0ﬁh24ﬁ%ld [RALET

ras,

during t acturer transacti on ca the optically r cognr zabl e
card al nﬁg‘tﬂ)?r%qer @%“°'B%‘Qﬁﬁ“?’8fﬁ hglil&xr sonal i zati on device, inspection
unit or counter In ceviezemplaryC embddirhdre, tHemmichiné rfeteymimablei Bdmpands gp¢ oduced

in an asseniaé)%allh} ﬂs%oyﬁza%(ei g‘gmp%ﬁ&sr éo%airn?r% Wrarteg %Io%[d%“ (rglaqsor'fairr%l,J Feef\rsacting,
diffusing, reflecting or otherwise blocking) ingredients. The optically recognizable
compounds may be invisible, visible, or colored to produce a desired effect and/or they

30 may contain other detectable compounds, such as, for example, UV-Fluorescent or IR-

Fluorescent features, The optical compounds preferably have good stability, resistance
properties, durability and other physical properties, such as good appearance,
flexibility, hardness, solvent resistance, water resistance, corrosion resistance and
exterior stability. Moreover, the use of such compounds typically does not interfere
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A nore conpl ete understanding of the present invention may be deriveg pm\{ 2004

referring to the detail ed description and clainms when considered in
connecti on Y E)pmH]? following illustrative figures, which ma%/ not be to
scale. In the foliowing figures, like reference number®CTYSWH3Hs refer to
sim lar conpounds throughout the figures. 10 Figure 1 is a front view of

an- exenpl ar yith (ASABbIRIS 15l iby b cASEANIA ARAPs Wslro8 N ong XRHIY R RITARCI ment

of the present invention;, Figure 2 1s a back view of an exenplary

t r ansact i on2eR{PEatehal thesrtisally secppnirabimcompeunghis any chemiseli sakiien.alvet inte

present i nvelﬂlisitrat(fjé; mEtbgal_ra@\ﬁBr i mli% %QWiﬁFwn&%#ghé?a%nQ&f?l%rﬁQ{eW '0[1

process in accordance W th an xenpl ary e men resen

i nventi on; Efngﬁ(}'@e&' &'Q OgEK‘gq]lé{ﬁ.PogtPlZ%LPeng? ﬁ”%@@l"%ﬂmqt‘? 'ﬁ?ﬁks' ;Pégrlbépfect i on

and traném saflects mosffinfrdRed lightn iuhtrarseits castcthemwabelamytiesxaightar y enbodi nent  of

the present invegption, LQur ' aph.: a . I i nf.rared
9 bPoxordolal %a;]@evnﬁng{ea%%@hhegg@mIa%'ne Padrd

em tting diode) source | AT . n the range of about
820- 920 nm HrcopoEtedonty aAnmatarialda dheldermect a20ilmi plastm fiore iph, saopcantrbiedi nent

of the preseRimégltdior Wermbs&UNEIR thiead, PAMHRLES aftSPSRET AbdiSRNGHLH Vi tY
curve of a }#/ i.cal B{%Ot ot ransj st or a wavel ength in the range of

havi n

about 400 nRPYaIR% #htgaRange QF @8R Lhedd W?%g%(%bﬁﬁﬁﬁ%“@qﬂ?ﬁﬁeﬁfﬂm of the
present 13nvergahipmrr1 inBrggricasataials! Fﬂsérmmar:g@rnkm @ns?aﬂiﬁrwd 5 (st FIgurel 1) ayer s
in accordan n ex Ly enbodi t of .the present invention;
Figure 8 i 58§ fé}dc S@te 1 %Q%P%rbﬁrgﬁrip%g ss&g%ﬁ&ﬁ?rfr@g?%%rr °ﬁ§rlgr{ﬁ?ﬁ”§r§1u thin an
ATM i n accorgdihegrapiv Brayuree iexep calendee nbatidg,nentaingfoatihg: rellee seaiing iand/ent i on;
Figure 9 is LB X t-af sl SSd It ar: Wit havari ous
opti cal cotrrrgglrll(g'n?t g% g'trhk‘ lsggguct%'ed&@ghﬁtgﬁég%%ﬁ%% ?ﬁégmrggﬁgggoeg{l lip_%\ég& @%ﬁér ations
for nonit or AoteqkiPment (UX qurekie phoaeeddipr hertband @ 1§crean M8 #piPasilic BRI nent

of the pBeseié of SRNBO ARss/dm.THeaR 1Rk BIHANRd aidroey @AY lbarti¥n SF b &iitifeCdard heni cal
vapor deposit i n_accordan

i tion €f I?.ET R 1 £e t% n exenpl ary enbodi nent
of the pres8HiEP SURIARICHRING ﬁisg]u?céeef['lprgsﬁoﬁ% eéﬁr\ﬁ?ﬂ 8&’5‘7" embodi nents of |ayers
for card constr Betase thewelative eyaisamsitivityiof bn ardirexeokseaey foe aispeliifieerievedf t he
present | v enhidifisiof 2oy YR a8 0 BAONRIAR G UB00RAN ik © 124
shows exenplary Til mbond strengths on a graph of strength b/n V.
fil mbond f Becayisg [t duisvisiplertp &%W?meﬁcﬁi@ﬁﬂ@ﬁid\éﬂtwhgm a¥e euebinipe dnvisible
e[rbodl [n%ot Qﬁ‘raﬁehematl@fiﬂﬁﬁi{!tn%t ig&hhtRalN -oEdcg#éL meflé’%g@&t@% s@fﬁ@ﬁfﬁayd lgond .
strengths at .the filminterfaces. on raph of stre | v. film
interface f F'é'[;%ﬂaﬁbﬂ? ‘?’ﬁemﬁ{a%‘f@”ft%%gs g?f%a?&%'ﬂfﬁ‘rfﬁ@pw{lﬁesaﬂfu%%&g% ary
enbodi ment af 4Q0Fedeprees @ndl iricludes tii*light fastness period” (which is the resistance of the

ink to fade or degrade in the presence of any light, and specifically, UV light) of about

at least three years under normal credit card usage conditions. Moreover, the

25 exemplary ink blocks, absorbs or reflects the spectral output of IRED's, such as, for
example, the Sankyo Seiki LED's, which is about 800-1000 nm. The exemplary ink

also limits the light reaching the phototransistors, so the presence of a clear card

having the ink is detected in a transaction machine, such as, for example, a card

grabbing-type ATM machine.

30 Exemplary compositions of the machine recognizable compounds of the present
invention comprise a mixture of a wide variety of compounds, The active compounds

are derived of inorganic, organometallic, ore organic layered materials or rare sarth

compounds, most commonly rare earth oxides, oxysulfides or oxyhalides. The

compounds are relatively inert, so the sffects on the performance properties of the final

9



Figure 13 shows exenplary IR ink ingredients which exhibit a greenddoMAY 2004
In accordance with an exenpl ary enbodi nent of the present invention;

Figure 14 s surenments related to these exenpl ar een cards in 10
accor dance Wlwﬁ gﬁgexerrpl ary enbodi nent of the present ?(ﬁ'i//lésﬂ?’?"gﬁ Fi gure

15 shows exenplary ATMtest results for the exenplary green cards in

accordance wobifis elﬁf\fﬂ?}he%r Y TREGG %m@éunﬁ h(fbﬂfﬂ)‘;lgesse Ofinel Y ‘agé Iggéé%é: gure

16 shows an exarTP e transm ssi on densi exenplar cards
in a graph ®Ategak cigieent randori encapsyiated wamgnfeﬁ@ths |dlﬁp&t§cdrldamcr.@rtwulah an 15

exenpl ary eﬁi’@@iﬂh’l”@ﬁl&h edn B@%c&b@@@atmt‘orﬁ’@ﬂ%'\Bget%gf‘gnd-ﬁéa%w ﬁ%ddc?f '%%el show

exerrpl ary test results faor various card In a per cent

transmi ssi oP@rjcle {26 of Ba fiared fiepeynd.gliows therpaterals (plagtc, dy éﬂﬂg)l‘% gtc.) to

enbodi meat oftinidiig disperetitori dssentd @Rd upklorPB) akistewitie 3%y bititle® Whith gs ai | ed
Enbodi nent s, L&pgr%gé%ral the present invention allows for the

i dentificatl tdetection of wvarious articles, wherein the articles

i ncl ude mat er i alGonkentionally nkrowh niefrared omalerialh | empdsing deyeded  disfeetrizr anc| es

i nclude, fopmeRNR t@mal§6 @S ér@%aﬁﬁrn%?anag%wﬁ%”éﬂ%ctn}%%%eﬁ asﬁﬂ%ﬁ%& the

i ke. The materials incl or exanple, coatings, frlmns,
plastics, ®5 CPWR%u“dﬁl“'bé‘Fcé’rdaﬁ%ﬁJé’Fh exarariar @mbadimenis of die preeent inventionn an

exenpl any embaRi dBRRk:, tﬁerwgnﬁwbmeg RBEGH lsééﬂiﬂc@vé?@l@ﬁ@%@‘ﬁerf&@ arhayeal |y

bl f bl ock
o1 0t ng, ShUBPPUE PAGFISTEL! 7 EBPRALP BFOUETndPe PORULFRVRIRGS of AFORIPEH s The

optically rmepdei amuber belowpaynsiimuratipn lndthinrtiié sicbir@nagnetic Ispectrumr Tied ored to

produce a d@o’%‘m %ﬂd?frrlagcébs&‘adé QLind %Vﬂ%f?tﬁ?é{f @R[‘Bg'rbﬁﬁr}%_U@m dfd eabrp ©

conpounds, resc orescent

f eat ures. W@TWtqf dhe cmo@mmgy ighartaerfeam nvisiplectogisiele enaler fhetlike. Thesi st ance
propertisgs, mﬁazreatabﬂnbwhdaeﬂthafprb%ant%uéﬁﬁ&?ére U8 RMebidbted iRtd& sy3RmARAch

appearance, flexibility, hardness, solvent resistance, water resistance,

corrosion r'@é’?’?tbé/rﬁf’@”%?d’heé’ﬂ%?’?@°§“8@y t¢ gRpth eK1eReR eaqsing e firgePriBt - such
conmpounds type ebdétyctattefeatoriwithit the Bricles.8 2 8 MAY 2004 WO 01/018745

PCT/ USO0/ 24371 0 hat e at es.
One skilled in Wﬁoig%yrg%’/ ﬂ\?ﬁ %Bﬁggglr&sc%arpgg}hafar% ?h?lfj i'C Q‘I ﬁmﬁ%rctggﬂ%abl e
conpound i sinfraedchepbuas forsise in thisads, divers, ¢qakn985mtheakaa Bindare thahkarand/ or
the li k.@o"m?&mcb ofa’f‘e‘achgﬂ‘i gﬁé%teﬁt ,h%nﬂor%,ﬁa 84 conlydhBflal BHGRIS R 2 WB%@' ment

the optically re ni zab 'S an |n rared absorbs or
5 refl ects WogRoRiaHis 4pens, (thegmeset yasing, rfa%ﬁ?t@t%sﬁes'ﬁﬁ f%rsVWeﬁ‘@@ E8SE¥hs of

light. In aSu@?(@E&Mp%SYOfeémﬁ)%iri@fstaret b@y@@éﬂéﬁ@' hworr %%&bzaduhwsrmmypund IS
I ncor por at ed mat er fiber, ink,

Loroentr at cooatdlh Bt Siandiny] Scetals el he Enlbtndlie BibBST Bl rBoYL

and/ or ot hebutadieheimitrilehi stiellac, zein, cellulose, polyurethane, polyvinylbutyrate, vinyl

25 chloride, silicons, polyvinyl alcohol, polyvinyl methyl ether, nitrocsliulose, polyamide,
bismaleimide, polyimide, epoxy-polyester hybrid andlor the like. Films that can ‘be
used include polyester, polyvinylchloride, polypropylene, polyethylens, acrylic,
polycarbonate and/or the like. As discussed below, any film can be laminated or
adhered to common card articles using heat, adhesives, or a combination of both.

30 If the content of the compound is too low, adequate blocking may not be
achieved and the phototransistor may not send the proper signal to the capture device,
which will mean that the card will not be detected. Therefore, the infrared compounds
are usually present in the composition at a total amount from about 1 PPM to 80.0
wt.(%), and preferably from about 0.25% - 25.0% by weight. Moreover, the present
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contains in the range of about 0.001 to 40.0 wt.(% of a conpound d@r MAY 2004
from 10 organic or inorganic nmaterials. The infrared ink may applied to

card 5 (seewbighsfsl) by, for exanple, a screen printip ocess or any
ot her pri nteYVnggghrﬁgoatl ng nmeans such as |ithography, F&/ﬁ‘?"@l 314 exo,

cal ender coating, curtain coating, roller coating and/or the like. An
exenpl ary SgRefRnPid 1 r q ed with
rying caur e Reeel 4T B ol Sudh. 35 RF SRhSiaC U MeRBE, 3
specific rrefﬂ#e‘itefss aptioxigiantsh apd/orawptical rmght@mrs.mey IbR adidkini asdgrrto retobtévacr 0SS

any portlonbaterrréapstmlpr@e%eohestaycrc%a&%r@rav.maame'rﬁatwwg a silk screen
press, as descrlép HFE’”& éyb%f ecayse the rel ative eye senS|t|V|ty of an
c

ordi nary observ 'i”?tP May e agged;tp | lipW feft ¢y shidts feimwess ar ound
400- 770n# 'cmlérrtaraadthenkol@taftewﬂimukﬂﬁmrermmpnl@feafpaiyb&E malegie$8eh bé dyes,

I nvi si bl h ' h h bl
20" n rar Pt BB vk, 1GHBLs Blrbfis sfidr 5" Rt P el ™ ©
surface of EWMPtsreversig qu@’rf&ﬂahgss frome orex eotpn statp to @kothert duidr stales Saci
producti on k@fERgkatal %é lﬁéorﬁ’é?é’ds'él d%@&ﬁ witr? tﬁeoﬂﬁa%g uﬁ&d dEﬂﬁ '#ﬁt%? a

"light fastness resi stance o de or

degrade in PRE® ﬁ’@s"ém?é bgfadg?ﬂ,af}er %t'“f"%ﬁ?ﬁjc%‘ﬁﬂ%mﬁ '??é{PIb99” PIVC‘PﬁSQ%t Jhef about
at | eastot husseomamavsruﬂnm a8 Golvents, CWﬁdri tolyeals JartBéraRe GrREdar be rh'éldecMW eover,

t he 25 exenpl.ary ck abso or r fI cts t out ut of
| RED s, suggd’lé\s't m I?ﬁ"catf ﬁ%ieé Pﬁ‘ﬁ %@?ﬁkyé\ sge‘?‘ﬁ USEE—’B E"?AD%& ﬁefpgmggout
800- 1000 nnreleBse agargs;pddhesion premotatss evelingi egents handidr i like edeaybenmidet €

phot ot r ansi g @8 fuietiong ﬂ?lﬂfﬂ)"&/@ﬁ be@eé% nggolglébleﬁﬁg 6?:(1&1 bv%}@nﬂ\g n‘&@na&%as} S

detected in a transacti on nac
gr abbi ng- t ypieo heerdect s qRsUreagitEnasE) arsylo&ﬁswéﬁte endiesmaintainirelowdeysl ot

recogni 28bl eorfraBRsAsE r@énytsh@st@fe@s\meie mfraw&ea (fmn@@mwca@dadm ?ture of a
are derive (6] | norganl C,

wi de variety of o active

organonetal | ic, F@?‘s 85685'19% “]agﬂ/'@'rseﬁﬁe Hﬁ?‘g §1 8reopufuaUS JIRNReT ¥ FHRFRINdS,
most conmonfi I;ers aae bednddnpavated érdo aowiys whiistyl@f muterrabsy h’aﬂ\s d@SentThl\ﬁntl@D nmpounds
are relativ erties of the
final 9 2 8‘%\7&#‘@%&% f%@%lﬁ%@%?ﬁ%ﬁ %&%5%7% pr o] m‘?f Pé&rg %Wﬂcﬁ{ zed.

The i nfr ar etbecs mpsialfigersoansidrdhsslikei Enamples afthesd fipprsrnoay bevtiary; palyosteri gnent
and/ or epcagsishain@d, Péig, ”€£§elﬁ R, 'p?otgh SR8 sg&tawéa Bt%bfe' %Wyﬁrcelhﬁ&@' um

whi ch can be incqrporated into a end- usab duc’ts The

particle sipVEIgane Phipride, é’BlyH"SWﬂB%nﬁFeéﬁt? oV@y\t"Wé eher |tréﬁ°§ta Qi%stsi c,

t hread, i Rkwo@;t, Orogk twvoh exion|ridorganiti fes, S&ridi/edrthdi kS0l Sash Abdls Luahfw i y
exist wit JAC&,

d CO Kk
infrared mal'er Pgrﬁgéd %r{gg?sdseﬂﬂo &F%{);@egaof(ﬁn nC%H)WC tagrpc?pern&%qusg ﬂﬂ’?gr | glcnévn
or doped r astecke aragtic materialsl andcthe de. eStdttrateia)s gardeassedi goeatis a f or

conpounds i fyRRGRIsFUMAEr BHich bEUSITUs M oho SRR HaNBRE Sn Qhortiferitigsent

I nventi on.

Moreover, the infrared materials that are incorporated into plastics can be used
with a wide variety of materials, such as, for example, nylon, acrylic, epoxy, polysster,
bismaleimide, polyamide, polyimide, styrene, silicone, vinyl, ABS, polycarbonate,
nitrile, and/or the like. As such, the compounds that are incorporated into fibers,

30 plastics, film and/or the like, may be processed directly to a suitable form in a single- or
multi-process application. Such compounds can be added into a formulation in the
form of a single ingredient or in the form of a master-batch that is then processed in a
similar manner to normal processing operations of compounds. Processing of such
compounds includes the use of continuous mixers, two- or three-roll mills, extrusion,
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10 In this context, the pignents or dyes absorb specific wavel engt h2 §oMAY 2004
energy and may change one wavel ength of energy to another. The energy
CONVer si oNsy@ry, ﬁ{gﬁgrpti ons nay be above or bel ow any stinulation within

the el ectromagneti ¢ spectrum The conpounds nay absor bPSHEPR43H

wavel engt hs of light or change fromone color to anot her or the conpounds
may change f i Ndisd o] T 5 |nfrared
conmpounds ofahgm °g*ré£§+éﬁ{@° rf)% ﬂglﬁ%%&noﬂgdﬁu@séeﬁ%%rﬁ po egﬁeﬂ;\ts tem
which r eveﬁmbeqi meethmg@@aé (FENREMVER §F NoWoane thsyinfrared mutdriats, mdn,ehe;e

causi ng a " fekingRH Moty mtot HRI@erQ:BpIQﬁfc%étﬁP'aﬁd fd?a’%&rwaﬁe tﬁbﬂné *P&g,?ér;]fgée f' teg

Mor eover, qg g{@ gs terials can be
form infrar&d ﬁ&ﬂ'} &Sus‘e n ﬁ§%n INHOYSHpRREs or #qcmeg in H??aff"i%ﬁfsa fikgi@r t he
| i ke. Bi ®depastidiiiin. can 20 be incor por ated in the present invention

| ud t , L a
ther moset rest ooy ey ! ol ohuBEndi 4% ooh IRATRNE Y &t “Vardis
exanpl es of camedsitions@ad sanrke usesl ippness\caeshepplicgticos, Moﬂeyw,t the , infrared
et hyl ene-vi '&Mﬁnpo@@@‘irﬁé&o%ﬂ@é ¥R fhe ;neéém/lrwrknoﬁ%%h% sea%h S%I%'le%esd

chl ori nat ed rubl?‘!s Z 94) I ene-nit zein,
cel lul ose, MEPQY fe'ﬁ”ﬁ'&ﬁ%’ abfﬂ”? %?/%B@P?/F%@%O PEHEY WQ'thchllﬂd'ﬂqstjErGfeﬁhlﬁ cone,
pol yvi nylo afromhicd to 16 pevts By wefglt. hyl et her, nitrocel |l ul ose, pol yani de,

Dol o e, PobU Ll SRR ARhNPEL B e Bk i
pol yet hyl enée falawjng @sampta@l yarapaoativaeranapiel, dast kamplekend de akasplessasl bel ow,
any film Caelsagsédm%aéx‘a’&lgl‘éé t$§gQﬁ%%ﬁeﬁ&%@re%ﬁl@nﬁ%ﬁ%% tqﬁe%tl)zﬁfogg heat

adhesi ves, or I nat i ont onpound is

too |ow, ad&ymdiationiren Phelgtrarsistarsteteption. dicikjundesetopththat the prsentdoveatien st or

may not 1geng ﬁdﬂﬁfnﬁdlﬁ@"etosﬂwﬁékanﬁﬂe tohe sﬁﬁﬁ?ﬂtlh"ﬂ% é??MIl%precl‘éﬁ'tﬁQ Waln&/ fnean
that the cag.@vvlll frared r‘r?oun s are
n

usual ly pre ?X%"W'e[sh@"ecmp@a tcPBtﬁ'na?tp%{ ‘E“Bfteé\?'s af%ﬂ\ff?ref"f 8?H°5'b€ffﬁ 3 °%PPM t 0
80.0 wt. (%pythamidatpneiuepoadd.y fr om about 0. 25% - 25. 0% by wei ght. Moreover,
the present 10 12 8 MAY 2004, WO 01/018745 PCTI USOO 24371 i nvention
contenpl ates that other materials such as, for exanple, UV absorbers,
reflectors, antioxidants, and/or opEXA4PLEbti ghteners, may be add in order
to achiege bettwg r@s%n@%ﬁd?ﬁpﬁ’e RHcRRES Eb&:‘% eo@éﬁamewn-qm 4,98 ah ah@'ae&wéaw of the

mat eri al s. arthIc I ot her teria | ow for col or
shifts from'8HeMa Eu}f @B‘f g fed b¥:§P6‘f°' alf‘? erggot(?%ﬁi EF?hoMa'"kciﬂW?Bhl y
enpl oyed nabedposdtise streén |siylfb€ed onpé Bighpeed Gibpwrseds OFnile ndwglg,, 20. U?Fbﬂous

i gments t eversibl.e 0
(F:)hgnges frorrfj élﬁé”(}:'g Jr&)}éﬁ%?'g&[% ﬂ@?‘ﬁg{y 38? g?sgpﬁéf%é hagagﬁcosl%f: q'?og{s can
be i ncor por 82481k 286 tlggrevst andtis printed vsingal screep ponels. diheisarpei prdacesd
brocesshag ftuaEy S AR sBELFbod Bonisabl o Gl BYEPAUIIRahave been

processed. The 10 use material s suc vents er gl ycol s,
and/or the |like can be added to adjust rhel ogical properti es of the
material. Al so, the use of surfactgtmpiges oaners,

The following ink was produced by adding about 15.0 lbs of Epolight Vii-164
and about 20.0 Ibs of Epolight VI-30 to about 865 Ibs. of TM Mixing Clear. The mixture
30 was dispersed for about 40 minutes. The resuliing mixture was coated on PVC core

plastic using 'an 80 linefcm polyester screen. The resulting coating exhibited high
absorbtivity from 780 nm to 1070 nm with low visible absorption. Card core, magnetic
stripe and lamitate were assembled and the entire assembly was placed in Burckle
Stack Lamination Unit at a temperature of about 280 F.
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rel ease agents, adhesion pronoters, |eveling agents, and/or the |ike
be added to the fornulations for inproved processing properties. Mél 700k
bri ght eni ngw%b(%hgl s may al so be added to ensure whiteness in

colorless state and to maintain a low | evel of 15 cont?%?soﬂé‘?%een many
substrates where infrared conpounds are | ocated. Fibers of various

materials are used either in a continuous nmanner or single fibers can be
incorporated into a wide variety of materials. The present invention
contenpl ates, for exanple, natural EXMMPE3synthetic fibers, copol yner

fibers, cheni cala cdichefase offéﬁbuﬁbofoldJEb&ighﬁﬂMMWéshﬂeHdeKthhEE@.EH?b@@ gof these
fibers may ei.n fiber

b [
protein fi bgfep g‘ﬁ‘ﬂ&@'@ﬁ? %@S@ aEEP% r eséﬁ'ﬁ?lm'@}érel h/in g)é;r ude?)at ;%g‘?%yqqoﬁxeﬂé
chlori def podojed anchealletizedc dbaitd,0 lbodfyh/a reglitirgl petiéte lwerd corisindcaivith algugss,

wood, rock ¥eglje Bﬁﬁ\p@n’Klchééqﬁeﬂ agﬁas ﬁg{’nﬁ gﬁf&“ﬂ% o Q\%S Id fa?p%%irﬁat%fgbggz or

can be incorporated or m xe ypes o
pul p, plasti%d3lipghas. Sewiskwers| bidatedrtisieg iseidssheatsd tTheS'é ickrdls Sbiplied

material s ca.m.&ﬂeutsasio@h&m ihB IR re&én GO 80U So TBOE Am. O‘Th&%&dgﬁve\'l?ted asl
materi al s

nono- or di- f|Ia rials. Moreover, the infra
that are |ne?}Pﬁ8‘ii ga'i“ﬁ(f’%‘tr& %@Fa% eVicn be used with a wide variety of
mat eri al8, such as, for exanple, nylon, acrylic, epoxy, polyester,

bi smal ei m de, pol yarri de, polyim de’E)?Al%ﬁlf‘é‘&’s silicone, vinyl, ABS,
pol ycarbonate, nitrile, and/or the . such, the conpounds that are
I ncor por at ed i ntMult-Layer BET J0astie avithi suficient] dptical iptvperties veas d:dnéa,meniaytotm

processed digg %théfruﬁﬁbna The '#E”)‘bdlé'strg Wa@g?dgld’éd %g B9 65 ? (%qnegwhg ! MNF

application. Suc ounds can on 1n t for m
of a singl ereisH'&PéB?r@ﬁl‘h'Bﬁed SHfiigrt DPB‘?srﬁugT that %TMFS\B%@G@WFGP@’ t hen
processeg in a simlar manner to nornmal processing operations of
conmpounds. Processing of such IA@%@WW Eges t he use of continuous

. L

m xers, two- or three-roll 2 0 RAY 2004 WD 01/018745
PCT/ USQQ 24371 #ditional examlesm‘l IR-nnbfquoulatchnngren&tsdriméd iofFigirest@r SheolR Wi | e
in an exenpjareys @EPW'#.E&BHG& tam.gag ggét% JBfor. YRl o%bv%F %W‘éﬁ&m t he

infrared materi a ylnto asti1c matri x
and dr awn dmp@%{rwentmr ¢Jatpthdo ﬁlaﬁsm eemalaryt egrdy dnelyding, dem cw@imyéwalfmtfa

% ﬁnt i nuguls FERGOE ][traﬁgm@ﬁ&{ aéﬁsﬁ;d ATM Eéae%mw aa.dﬂlfsgacénh&usﬁceomg@e REagdls film
T o, B s B Sy S o Wi B P e
infrared cwensdnsedsd into ATMe piiaEnoes mabdfadtdrerspiTas ¢gsts neawltydtlm psitivaATvE used
by wei ght . Buipein s8R, BRLET FRlinRle A0SETE 1808 iSRRI PThe”
present i nviEansmissioni deINSltYd&f/ exemplafyugreencards inra giaph o Pelaémtetranswsﬁlhn Nef erence
teganglhggé ol aVMISHIERRTPAFRIsARARREShS Yo S3eRABABRS fof BRlcafifampl es and use
Figures 17A-171 show exemplary test results for various card embodiments in a
graph of percent transmission v. wavelength (nm). For example, with respect to Figure
17A, the quality assurance of IR ink on PVC with no text is tested wherein a curve
represents one of four corners of an exemplary card. Subsequent curves represent
30 another card sample which was selected after an interval of card production, such as,
for example, after about 50 cards. Figure 17B shows the percent transmission of
different wavelengths of light through cards having different ink formulations, wherein
each curve represents a card with a different ink formulation.
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di scl osed in the exanples, tests and graphs herein, the resulting iakd MAY 2004
sufficiently block IR radiation fromphototransistor detection. It is

under st ood present invention 15 is not limted thereto. For

exanpl e, On&gﬂ?&m{x?gd in the art will appreciate that, iRCHWEP the
exanples, the ink may contain other materials for dlfferent optical

O o o DO T RSRE o R i KOl SRE bR
Clear, pr odH%‘@@!“SEfy""esglel ity of {ee m%@'@gs‘?ﬁ i &wh cavelr donsiholiems: to @mpor ative
screen ink lséfﬂéléﬁt@ﬁaﬂ@h@ Hidiarsanegidtioh SROESRhnit y Ei‘ﬁld o) oA toﬁao oga%

Epolight Vii - s dissol yed co et el resulting

vi scosity of’aréf)éﬁ?%'g?é 5 the, ergbogiemant g’E"gW@%’?“&ﬁ‘cPflb?ch‘Q ﬁ’taééed@ﬁ‘?fet'% screen
Si des. of ”P&”e“"""e””’mm"?&f”"' S AVPLE 2 he o Lo e e P educed
sides of c ilm e follow ng i nk was produce
by addi ng a {f%@ éﬁq%e% mEpoI ight VII-164 and about 20.0 | bs of

Epol i ght VI - 30 tle agditban to 8R! ies, the foptidadintecogrizableccampodiiteman altenmativel30 Was

di spersed fgg aﬁ’ﬁlﬂ‘r‘br ‘ﬂiQt FﬂlrFHr't\lﬁﬁch dR6 tﬂrf'c‘ﬁé‘|(£t5s'3935”6r>qe‘ﬂérﬁgv‘ﬁlﬁal%ﬁalbﬂ R PVC

core plastigc using ne/ cm pol yest eér screen resul'ti'ng coating

exhi bi ted hfr@T'?m"ét?é]cﬂt%ﬁWﬁV?@"gﬂF%?ﬁ lighlo ANt YempiRYY eimrasineent. thevfilm kisst e
absor pt i1on. b&weeh ¢ Bontrehgstetd end badki seebnzl IFRdlrd atie angragh @8 eAsRL &d and

th t Bur ckl St on Un at a
{enper at ur e ST 0" Ty PGS aoelrRprenih.of A ATeI a8 e AR 9R 371
EXAVPLE 3 Awitioac ewempiary anboaiintent oBe PragenBpadritight Figlle- 4 stbwsatbah Mésled wi t h
xtruded at oyl SR WD SO b f'f‘@t U B BT 15 BB ReioteR o e
resul ting pWRYRKNYthgang W%ﬁﬂ@bﬁmﬁ%nh‘)faﬁtﬁﬁﬁ lwt'@ réflsstedf PVC. Kl ockner

Pent apl ast prOV'T%Qdoﬁt%la%nG'&f ﬁfzeﬁ'@%ﬁwp@ﬁno%pHfa?xbmhx%rﬁorateglr?ﬂtd Mfags. Cards
were fabricat d usi ite ficenent

e
absorption P T"H% f\"'ﬁgrpé%‘{%ﬁ gdqcame@fé(yr ﬁfﬁ %'fﬁéé’%f?gm%'@h@‘élda@“!ﬁ@r‘éa
det ect ed byplotdenksipiors\KMs pdrdice the Vike: € Thé Gndteai bl bé Wbﬂrbdaratledwﬁtb FET

lastic wit C rt ned into card
onst ruct 1 ohermpisrse b 380, SR wiRER HESHTR K PR AlrtitbInBiorts \ny
The result mﬂ"tdlrmamdh@m Qfldtseerssdmrf deposited ngteriat intosailiduid, ipaste anothé'rl\)ﬂydevi ce
det ect egot hgr gaditm. 1o Mtk INOkormeMr dBRage to the ink, such as the ink being

scratched, the ink is preferably applied directly onto the plastic sheets under the
laminate (described below in step 170). Moreover, the infrared ink may be applied on
the inside or outside surfacs of the plastic sheets.
In an exemplary embodiment, incorporating the optically recognizable
25 compound into an article may not require a separate printing unit, modifications to
existing processing equipment or an additional operational step. Particularly, the
fabrication of the érticles, such as a transaction card, utilizes existing squipment which
incorporate colorants anyway, so the application of the optically recognizable
compounds to the existing colorants do not add extra equipment or steps to the
30 process,
in a further exemplary embodiment, the optically recognizable compounds block
light which is detectabie by machines. More particularly, the machines suitably detect
the presence of a card via infrared interference at one or several wavelengths. In an
exemplary embodiment, detection of materials may include the production of a visual
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Addi tional exanmples of IR ink forrmulations are disclosed in Figure 23 M]lyezom
IR ink exanples in Figure 13 exhibit a visible green color. Moreover,

Figure 14 sRaus ogEasurenent s related to these exenpl ar¥ cards, incl udi ng,
for certain vvavell ehgth 20 ranges, transnission density, PRERIOPREHAbI |ty

and |1 SO conpliance. Figure 15 shows exenplary test results for the

exenpl ary gi8sd widhdse ‘Mﬁér?dlé"a:%al r@éeutéHc wﬁlh%\lf‘s?d’ﬂéj%fra}’&ir l%dl'a{b%ef%ﬁmé nto

ATMs of vari ous manufacturers. resu

det ecti on of PRENEXERILaRNA Wﬁ?’ﬁ§“°hﬁ69'?m pRRtActs thegufﬁsecmaﬁm@h\@ ¥isuabxanpl e
of the traefedtssicanasdendioted mht, Gdéﬁ%' @efeﬁ 9%ﬂ%a@\@fyd%d PaRrifls 3Ry B4

per cent traggtgk ‘glbon Veg ? V%| ﬁ?ﬂg ! %‘1 te? h£ [so indicates the |SO
speci ficati P3O AeemerRiyie ﬁtl b &t il Foeicater thes iprgersee oh it yasiels. r esul t s
for vari &us D@tﬁCtlbreubmdmmmtwmqﬁtm mefedadd ocdursp ab@erdndt hsemsmsﬁ:immhun

| th ; i £ h alit
hesur ance.of A iendt br &8 ARG adlce? ASCURR Ynob dnd bR ekipeabBindit ' 1Y
represents OAtbean defasted dhaletecim daviceesypihan yrevitedthe Sisbiswitfuertositive ves
represent 3%6&"?@5%&@'@[ Whﬁ:ﬁr@ﬂir@fe%ly%ba%%n%‘? h@&ttﬁéid&éétﬁﬁ d e' nterval of

card production, suc after about 50 car Figure 17B

shows the percerl? @ P,Bé?{gﬂﬁ‘gfs%"g}?dwn%er Jetocting 00\,5/@9@%'? g9 thp,sgﬁqorsg hr ough
cards hd@i nin ATM irechings. i Inkpektizular) with irespsct tFRIUES 8) thepRBert iHveRtioheflewsent s a

d wth f
bt US00! 24 55 el d Btpo PR et oty Mo e agfom i AN,
coatings, c#higs all@/ﬁ&:themwdctn apdmeslmfanblntﬂamrabvhileta;lovm‘lg tohmertﬁdzdmgeal s used
in the cardoCQmain ight qﬁﬁxsaﬂog %(ﬂ% an& Hw\fef%e&ﬂowqh@Pﬂﬁ&t?a%xsms ih Q\f'lyﬂ
er uce car scri bed

radi ation and transmt visib

in the enbolfi ‘é?ﬁ%‘ﬁtthat?h‘@"ﬁ’r@éﬁh?ﬁ“s'ﬁf%ﬂed tite dhg P@]‘“?ﬁymé@'aal%‘or/tsﬁ fligeyssen
reflecti1en, aphvef Wi eRemslayPATHI Sshsly B inBRIdBO den QRED] @CKitdtdakd@dd at i on
in the elecgtr tlc spectrum In addition to the IR i nks, the
optically r@ %‘gFﬁ”gQ qee conpound may alternatively be a filmor hot mrror
whi ch al so bl oclrsaddifvade biggeningriied $easdrs Jn ATM mackided, trghdlyceliidard § camissri ts al |

bet woon { ne L aon Sl iadifle st &bk R Bally” P elB Yymoh Ton ol 4 °! *

energy v, 9@9 sgasiawiiter, grointraf-salef teiingl, (ﬂir N&%ﬁwﬂms aeeesiapee dﬁ\/lcan lﬂaad”ewpl ary
IR fi It mzpn Waﬂ@@m@odmhh carid BaEBY ¥ h‘o rfurRAsH wmta rBbddr "%ldH: R&tESHIy Cted

i nvention is trans e

t hr ough t hed?tgﬁl’{frﬁ‘ t%@pqnﬁ? p{i&g&érpvg.maﬁspél “Bl“l?lﬁéébe L(?WP%HLW"“‘%@P@% hs

and, a subswaert thel ceadrizuinsertetl intoftheareade. IThatiluninatief Isemtedan bb ofther ampti cal |y
recognizabl | r e o, pl.ast.ic cts. filns,
pr oduct s, d@g%ﬁ%‘ﬁi‘@? sgﬁ:%t?t%agop chl E@ whle%rﬁ{t Bréf 'O%ﬁhqrd?’efer)de %%L%’%H’“Vi a

phot ot r ansi W&t the c@Ghissinserted/infe thehacceptrace d¥visentieesdgalof dwncene prasser por at ed

into a 2br apgfst ited llﬁilﬁi‘ r?&tl&‘n dséontdly [Br fifidd & siich,Nintdhpts K be&RabicHY OF
ot her appli Bat i on med 'dw
epending upon the ap};)hcatuon of the card, the illumination source can be under the
control of the acceptance device or external software. Thus, the illumination source
can flash or display a particular color if directed by the external software program.

Additionally, depending on the structure of the card, the illumination source could be

30 used to excite an embedded design useful for security or product enhancement.

As discussed above, the optically recognizable compounds may be
incorporated into any type of article. An exemplary article is a transaction card which
may itself include any number of numerous features. In an exemplary embodiment,
the present invention includes, generally, a transaction card 5 comprised of base
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grinding or the use of dispersed or deposited material into a quu2d§ MAY 2004
paste or other type 20 of nmedium To minimze environnmental damage to the

i nk, such k being scratched, the ink is prefe appl i ed
directly ont o {)(ﬁe%gl astic sheets under the Ilamnate (o%ﬁ?‘%%’é‘gﬁbel ow in
step 170). Moreover, the infrared ink nmay be applied on the inside or
out si de sur I h e r

i ncor porati %‘gﬁ @é oc%)? ﬁ.éezltfaﬂsf?ég%rg ﬁrfzrgnﬁldcgnta@aﬁfé fggéur%d/}b {?Qﬂn arip' %le may
not requi r efeatusessaffixeddo fhei Q@!‘d ﬁgum& textrdfd B2, |3(4al099$1§0 tasnbogsedstharagters
processing I t y, the
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ticlés, such as a tra 'card, es "exi sting
equi prrent waiegient ?E}*E@Hf?éreﬁ"ézéol orants anyway, so the appl i cation of the

opticallg r eCngUaldiB'a&o lmmaeuﬁ@gtldaw ﬁeB@gr@ablstdoﬁ@ow QBSHRbSd akbvaofbr add
extra equi pnent o
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wavel engths. I'n an~ exe
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infrared radi atio roper t i.ation
contacts t h¥aYsi® e‘Ef '%I @PPa‘Ip 9ura 4 éﬂa 5 ¢ P%é{sed g‘ﬂ'c‘?fe%{% cﬁarga g?dbéd li ght,
can be seenacceds, tidgentifidatiore informeaticn stertags, |etsb$onm;o:7bﬁerce1mceortmr fupctions.enot e

detector that wid, lOglceat@ale ESRORELA! s hARJRIGH HobacR slPbEG 0N O

aut hentication o € occurs above an i on
wavel engt h atcordrace witkl angxquaraeembAsllrr@ntcﬁ theopresent finyeolinn; 8 tontysheeictiyni zabl e

mat er i alis Nadd BRSNS 981AGuod hoarloh aGhbihos Y AsRPsLIkbAD BEpUL dBr t he

user with a positive fication si Fre era [ ocat ed
on or near BFERIBLEear eoRe dM: care RredugRd gi‘%ﬁrﬂpg}y %6’8 thhet?fg Wbt ect i on

of IR mater iaﬁi»r&cnétél nglGEhééfB? 19e&%PrM2 ofl&rd 5 Akl Bacémynastablb Nrgp@pdrestyl ar ,

ith N f
o S PoCk ol Sord BT Bl P e B> ©
whi ch al | owany émnbirgatidn theremp pEach sheetrf), ﬂﬁsrsubstmtmw ideaticaldridl leplafelrahm ng for
the bl ogkagg,q iy f(ed ﬁaﬂgﬁ gﬁ S0 SHR0LS, 05505’3%@1] rieR&s, AP AR rteféré’d 3) ow the

phot ot ransi stors ect that a car been |n erted into
t he carri ag8-Ot&:1dngheper 7%5H‘F'é"d!?]%sed 15 above, an exerrpl ary ATM sensing

devi ce incl udes vgih febldat tocFifurk 7@l the Mghridation bP tHet indVIGUE thrarshedts indldésd | on to
O Ll RERS Tl b B Rt LA o bR, C B
i nclude a egsmbiarg suibrassanitiye consistp of Bt lapdrs sl fitm twithnrovad ferdPBRatae tacky ot her
accept apge ggﬁ’ésﬁl@épbﬁ%d%er thermoset and thermoplastic adhesives. The resulting cards
comprise (from the card front towards the card back) 2.0 mil outer laminate (PVC,
polyvinylchloride) having the holographic foil, embossed surfacs, chip and other indicia
on its surface, 9.0 mil prihted PVC core with print side out (card front), 2.0 mil PVC
adhesive, 1.7 mil PET GS (extrusion coated polyethylensterephthalate -
30 gluable/stampable) manufactured by D&K (525 Crossen, Elk Grove Village, IL 60007),
2.0 mil PET IR blocking film, 1.7 mil PET GS, 2.0 mil PET adhesive, 9.0 mil printed
PVC core with the print side out (card back), and 2.0 mil outer back laminate with a
signature panel, applied magnetic stripe and other indicia. Optimally, the PET IR
blocking film is fabricated in the middle of the layers to balance the card and minimize
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20 exenpl ary enbodinent, card 5 is used in conjunction with a reatrzlrﬂp t“é@ 2004
whi ch, not only detects the existence of the card, but also illu a

t he transpa{v%%m&%tlon of card 5 when the card is inserted into the

reader. The Il Ration source can be either an incanBEEEAR4Br solid
state source (infrared emtting diode or |laser). In operation, when the

55 a0 nst S?’ﬁi‘*‘a’gﬁ Pl FbARE oY ST B etl pLiS AT e o o
beam et c. ) Showneifefigirag 7B pofF -t M@f@mﬂ Figatel Yhdetilst dxemplaryl embbdiments wii nat i on
source can Q@eﬂmﬂeéts Ff:ftebard:@Jﬁsfrﬁﬂtio@fmél%gafé?&%@%ﬁ rﬁiﬁgﬂdﬁ elafér tﬁéﬁn%'é@al

sof t war e. F | H?g‘[}%nat i on source CF particul ar
color if di g{lédsoHSpe QEsr Ahthe Jeateriph cempentsiragarding\gan $f€ﬁﬁ1§tﬂ qata
dependi n§ oand tcealsthbklw‘s'slr(la mif). tAvaitioRdlly, wkmﬁespé&t%”ﬁb@?é QQA Stﬁé”ﬁ%‘? peryl d be

30 used to d ec oduct
enhancenent . H;I 2@1’15%0& %g@gﬁ% %@eng Ibgﬁ "? E@FG{? Eﬂ”é Hfféﬂfnds may
be incor poV\éthe’gsﬁm’t fo Rgiye tI9Bdhebord strenbth. at Ame BimenteHades id iridicated dnsa a

transacti ongegp d Mnﬁfﬂ (Ibfﬁ”ﬂfﬂhgﬁgr‘cfaée'?@\}éﬂ&sqmln? gy of numerous

f eat ur es. In an exenp ¥ |nvent|on i ncl udes,
general ly, a trzfﬁ@‘ée‘(? 'E&?’H“B’“@&Fﬂaﬁh@@d(s&ﬁp ¥4, ebyl Brefergblyvashe?io® 4ha\D

o|1/ ot1874$5 Pﬁ&dt@ﬁ&%@%l&p 678 @acnlsﬁébtqeaﬁélﬁatal Ttmaaéﬁadf% tré?{sa&tfoﬁ went "
plastic laygr fixed car such as
text 30, 32% ai"ﬁ P%%B‘s d“'PUWEBBéSe‘H‘t'E’hE'PQESéP Ek“e%smﬂﬁjﬂ&ﬁsﬂ‘agtcﬁfdﬁe 42,
signature fBecta@IIsdEhe lﬁcﬂh@gﬂOapbvantdaﬂy bmadddet @t@tﬁubrsu&&eadimmeﬂréw (step adi ent
25 (Figuresqdsa n re bl e
bound, * aily i b unab bt 20 36 o¢ BRI 8RS Byrled SERNER

conpound, des bed cent
t ransact i onshegt 60 dhe I ghép 3%‘3995 fptaftgchipe essraf i wgraﬂe!ard:‘iasMO@am as

ATMs, ansl/ othefaBbutad kawsﬁwstmaerrﬁmn@gm&n &éﬂﬂ@%%hﬁ&brié%ﬁ’ﬁh@ indiviUBP

recogni zed ang %o unt ed EI’I ntg brication recogni zabl e
conpound on“¥f% Syapte il ey ey f§°msth%1 Sgﬁﬁstﬁ?ﬁhl %W'%ﬁ\? gﬁfbd'@dsbpvqfr%%sl ucent
i nfrared i nkansa€tionicardsr(typicallyiseroards), avherdioedch darbs Rrvaghirthe 180 |8kt $de

infrared |i > ot her wavel engths of light (see Figure
4). Card 5 %glﬁ]dag&'tnaﬂq'é énurttzc)r(ed4 charge, debit, access, identification,

i nformati on st ofmgeneral] atexemmpiaty pronessr forcanstiiiaion of band & bavirtg aniR fildi t h
respect 4o lﬁblg&gsech%mlaapvgpapfi%p%@ﬁl& Gﬁ#é’r ﬁmhﬁi‘/é!?ﬂasaogtnﬁ‘n%m;sﬁlgcgng%}E{éﬂjr face

in accordance with an nbodi ment esent I nvention,
f ront sheetp"%ert'q.%(sﬁdOﬁthlf‘escﬁé'@lca'l@P(’ﬁ"ﬁW E@fqmaql]ay a)Magpaisenshiachineof a

pl astic Suhﬁéﬂitﬂé&ur&dlfbb tAé Ma mtroﬁmwmaﬁ Wigaresset & Pre #,anhdbriBsEd (step
100). One skill ed b v lt;%r?a Eé 0 gnd 12 of

card 5 may IBcéorch?teglﬁ fogb%wcﬁgnﬁipﬁélﬂgﬁ&'tm”tsr*’&ﬁ%’l"lgc%/ﬁie”hﬁ’ﬂv dhreg £2gting
mat eri al swsineasThe blagmstanpble vagor aspositionghachine depositsi evapadhtion batehas

orerer s Ao P o A
or more prefeRUgA yapor deposition. The Ag/Aulindium layers are about 100 angstroms each
and, depending on the lower wavelength reflections, about three to five layers exist.
More details related to vacuum coating, solar coating and Magnetron sputtering can be
found in, for example, "Handbook of Optical Properties, Volume |, Thin Films for
30 Optical Coatings” edited by Rolf Hummel and Karl H. Guenther, 1995, CRC Press, Inc,
the entire contents of which is hereby incorporated by reference.
Next, plasma or flame treatment is applied to the PET film for surface tension
reduction of the film (step 110). During the deposition and assembly of the layers, the
IR film is monitored to optimize the IR blocking spectrum. Thus, the film is then tested
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0.01-0.15 inches or 13.5 mil thick. Wth respect to Figure 7A, the 2 8 MAY 2004
fabrication of the individual card sheets includes either di rect | ayout

(9 layers) ®bofbdsisOr the use of a sub-assenbly (5 layers). exenpl ary
sub- assenbl y cons?ngts of 5 layers of filmwith room tenp® %WF‘E‘"t ack 25
adhesi ve applied over thernmpset and thernoplastic adhesives. The resulting

cards conppjgest (ef fsféﬁbéraeo h?%ﬁ’q %ffﬁ%%@ﬂ%h@@ttﬁﬁ?ﬁ%g \}Ps%%%ang n%rzg%% out er

| am nat e (P @{Vl n¥ raphic forl ossed
surface, chPiPPaRiEs of e PERINS (stepotd5) t\éht%mesp&eteto Elgwewlapeﬂentmdalﬁwc core
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transact i on3@ 82034 logos 58 buptitally GRDgnizable(iBRand d>pa):s,ty ovhdient 25api dehdppliddne | SO
thi ckness S{oad?l?%[:ﬁacfe f Rty %u aefsdf?)r %xa?u% S fr % #%65?1(993%32%%%(3 entual |y

enbedded I n he sur ace o he su Xt & (s rface of
chip 20 is aidest assidasuriee of aither faas between tha two sheetshébasemntena; Bedfor 10, the

| C chi p2g0 é’@&ﬁblﬁ'&fon%{é}é‘&t MoP&véhhﬁkﬂﬁ&ﬁe Bﬁntﬁwaesc%i‘fﬁ%g#nﬁrmﬁﬁg{ Gharkind B eover

15 t he about I ne The boundari es

i ncl ude nmar
of the indi \}ﬁe(gr,lpéhod '53’&@5 “? %H'?%‘Pf WrPs%‘é'nﬁ%}mFr om the sheet. Each
exenpl ary sheet Ty elpdaityogredieitO2s bricioptaly tstogasabie hkye (pahiieu &rﬁo &y ds) ,

X3 e T heBBrEl B iR sLhebl ol b 2t T B HEdRRE e PR RO havi ng
an IR film Qfﬁﬁlentr?él t!i@eegemhlem Qfeﬂlenﬁ&m@mpdﬁqm iat sileer pekrl PIKTrddation bdniingh has
opti mal oyi shphR sewlng wfarcﬁrsemorerbreﬁpeeéttth@%op(o?tcsm 587 gradiily BEHSsAbss
deposition is preforimed by a Magnetron Machin

dense or clear as it approaches the bottom of card 5. One skilled in the art will

appreciate that the opacity gradient 25 can be any density throughout the gradient 25

and the gradient 25 can traverse any direction across card 5 face. The opacity gradient

25 can be formed by any substance which can provide a similar gradient 25 on card 5.

30 The exemplary ink gradient 25 for each card 5 is printed using known printing inks
suitably configured for printing on plastic, such as Pantone colors. In an exemplary
embodiment, the ink used for the stippling 25 is a silver pearl ink and is applied to the
outside surface of each plastic sheet. Ink gradient 25 is printed on the surface of each
of the sheets using a silk screen printing process which provides an opaque, heavier
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manuf act ured by the Magnetron Conpany. Wth respect to Figure 10, thd MAY 2004
process incorporates a roll chem cal vapor deposition sputtering system

W th threevg&&?og{ylgs zones. The Magnetron roll vapor dep"%i'l(‘\tﬁhﬂ%g ] chi ne

deposits evapo on bat ches 25 containing Ag, Au and | de onto
optical grade pol yethyl eneterephthal ate using chem cal vapor deposition.

The Ag/ Au/l micPV@é &R rd?fsétb&r%n%g%afé%t iérPﬁFtE\gSé’sPﬁatft AmaG&PR Mg o

the | ower wave erﬁg h reflections, ( hree five |layers exist. r
details rel detal TBe warsufMedean Bepressores Pritast nrRAniene 488 HsINGoh sigyiet t er i ng
can be fougmsérgen prodesexanpl e, "Handbook of Optical Properties, Volune I,
Thin Filns for Ooti.cgl  Coatings”, edi.ted by Rol.f Hu | and Karl H.
Glent her | 1965, HeERRRAEGE. iR ookt ELl Far b e IOV ARG ear ey

i ncor por at ededirpd geldienEdfde duplleated mahpmes tomatdhathve numbertafinatvidual capdslé ed t o
the PET fil | | I ten: ) During
the deposi tﬁgoéleolgrﬁgﬁ%é g%h?@@%&? hgﬁﬁegﬁ'%@?rﬁ@r&%&hﬁ lsﬂqi\efbg/ é:%lrlleljd'gtgr_aed to
optim ze thecregn by awksuitable seewn irthe BH pbototlithegraphimpraseshand theseean is7 2 8

MAY 2004 WOr@d/dsléiddba. PEIE SS6EN 24 BiAdeP Ok S sitbct laAB A B Slitably Washed
spectrophotoneter to test the visible and |nfi$%¥q?g&$%$;ertl?s of the PET

film(step 3983 theweyface okfheserees EhgaxRosed Pt nAEY 1e 18k 8hi ssi on
m)ln: tor 10i tbassahrioogr_sth@sérbaabnc_t:sfesmﬂamhbei ibrthes awork patieanolf atultiple dolerd | ne

rol| coating operations is_u r.the -

spect r ophot grﬁe&rslgr%é’ éﬁ?’%mc oF | r{’gb% ggpﬁéfr%fj r@{‘]é%cﬁé" °§?gpé‘)r'§%‘§e‘)8h§‘ '?élrprel_éfirﬁggcess.

Tr ansm ssi ofeaturesy arei epfionaliyasils| primtgchen icerdnd riiucio rasd faruexample; 188 ByisiPlee run. A

t ack adhesi Mﬁaﬁﬁgjfgeg%rélgg)g EJisifre in bRk Nghbhy :pﬁﬁc_@& & aRlubidas 3t F‘antone

gl uabl e/ st anpa , and a pressure lamnate Is applied to the
I ndi um Oxi dé0T@ndh4o7d4s5ing gifeet ghd pifSCISET PI8RSAH ocking fil m (step 125). Next,
a t ;ick gdhesi ve Thg texpso, :sg,obzt ghdiibgd 50e iﬁiinﬂed o tl'ieEﬂtslda durfacddfregei sHeet (St ep
130) and a 10 pressure.lamnate 15 appli to.t.he PET S .
Exenpl ary | é 'an'éﬂo?”arP”"E'?fh8'i°f’?7§n§u$rh8$38e°$g§t0@”§%rpéoe% sﬁ%é%égﬁp@ﬁ or 22
m nut es, t hpmvideskedbinnandec coveragss butecldaper tetho Udorg Pantionlat!y swithArebpast i eal
adhesive is | Led .t a..b : S fa g th® mebd IRt ad 1 vel y,
a PVC adhes?@%?ipg'ﬁtglﬁbﬁee%{v{béﬁh%? ?F“gégtg‘g_r%n(sai %es ofd?ﬁeaﬁgét} mGS (pﬁs%{ ep 140).
15 In an exBlapedenjo ambiret AT Printisg maching whigh geriering B i fouhealelrs 8yE & he
tsﬁr face 2?_0f siﬁ&};@er%ﬁ. ]If[ﬁe a:{?@et%%’int%%xg Lffblh&ié%ﬂj fdrr%xghl@le@[a_t c dirbtea’iéﬁfeem,ad SI t hat ’
e printing of the te : , , | og i.ca recogni z ein
and opaci tyg‘b"ryélﬂl?te?ﬂt"’?ésnﬁyb%g‘ &P i“H@Lert g‘ﬁam/ %cﬁ}[’)? 5@8 ggtecgio‘%@{egﬁch as,
f or exanpl eteléphend namiberd,Olefal cstaternbrits (s rshiin)f awifor thbdike. rkiedexemplanut si de
surface of either face bt\B%%n.t heets o mgter | [or 20
a conbi nat i 8%86{ %‘F go?r'.ntﬁsb'ﬁéover ',n %%96%@%@?5? Br%pﬁglgﬁrg',xn@c%ﬂoﬁé C?O%p
i nprinting, GrayrKisajedddV AMXNG@raget hod is within the scope of the present
! “Vet“t 128 Thtehcrd%gdswha rRitiRE loarkds A2Y BePkrsarbit, TRCBANAIY Ssehrtonitr €
rin n
printed o 8oth s(iaqes of card 5. As such, if the text is only printed on one sheet, the text may be
obscured when viewing the text from the opposite side of card 5 (in other words,
viewing the text “through’ the plastic substrate). To minimize the obscuring of the text,
the front sheet 10 is printed on its outside surface with standard format text and the
30 back sheet 12 is printed on its outside surface with the same text, but the text is in
“reverse” format. The back 12 text is aligned with the text on the front face 10, wherein
the alignment of the text is aided by card 5 outline markings on the full sheet. Certain
text or designs which may be obscured by an compound of card 5 (magnetic stripe 40,

chip 20, etc.) may be printed on only one sheet. For example, in an exemplary
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sheets by a silk screen printing process (step 150). Wth respect % tMﬁY 2004
opacity gradi ent 25, the exenplary gradient is conprised of a sil p

pearl ink g d’p,rg having 25 an ink stippling which is nore dense at the
top of card gradual |y becones | ess dense or cl ea®PCEESQ24¥ppr oaches
t he bottom of card 5. One skilled in the art wll appreciate that the

OPac ey 950 EnRRkiniei, 0 o HordBYodiaes Wikl BRUAD S o dLF ol Al %%g@a“d the

gradi ent 25 can togaver e an Ity
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surface of %Qraﬁfp{aiﬁélh&ssﬁaﬁgtof nllébfﬁﬁg %ﬂégsnﬁ%r ?(ﬂ geaﬁr?t%eﬁdg?g %Hrlg%s rface

of each of the sheets usin rovi des
an opaque, [FEESIRENISD an igdividval @05, \RDeOnddDe B etfipeP T SXHSRI3/ hotig s ionlth

coverage of eks ks giolid lothd BAYGAAS WY deRio of Kl 35 NBIAEHR0 Sy 0SS
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using a si mi?ArstEngdedRSar @89”[9?(?8@&40 ?\%ﬁ é%a\aweqm ar"MNeVﬂﬁ, e megnadict to
3I I Ik sc {@Sn sfripie 0 ey, beemty itk (e, 3hape) end bl@ced%rﬂﬁﬁrl lédé@lor%@@ér@@t T%é LS

upl i cate car.ds
prgduced frcrt)(}ran151 h rgﬁ ei'gs’tnﬁi&w&%m;@ @c%fﬁ?wgﬂn?t?"t ??é“rpes?h@ra%fip”appl i ed
to a screefPropxamles st d¥ipronkinbwichigays hicagacho plhciomel i Sttinjgkusinhi Tolgsocess
and the scragp.ebor, Jdpen Y otRREdos Bhe spieeR L RbASY ax%mugg geet and

ink is swtablé across the surface o SCr
portions of Mag e"é‘cf‘tﬁ% is;pRPBed {chthej eitert laminetepusing & Hersulstien meching wlanh and

rest on 15he bsheethe Icﬁldtpbel rﬁdghw i'irlﬂéatbttﬁﬁ Buter! lémlﬁh'tbtrblp\lvﬁw Q%I@bﬁwot gibngesi red,

this proces eat olo er security
features ar %t g@@F&n’%{FT{})’ ﬁ?(s i?ﬁ '?ﬁ?& %‘ﬁ ”&%?'E?egb%td% ouput efghe dpelaYeE ~ an

i nvi si bl e, belote thei Gﬁ@tayehargass:embtédl argath¢ etripe Itd tused tdthecdard dgg) thé S
printed in %ﬂhﬁifoﬂ'&?ocg% Pantone 307 and 297 using offset and silk screen

presses. 15 The text 32, 34 and logo 50 are printed on the outside
surface of each Allgegh prigy as magbetis sbies U0y cyTent wessare dlack, ias Eantianfafp et

printi ngopr @ﬁ&ﬁ@a&sén%bd%%ﬁ) M‘é"n{ébnet&r Qﬂpﬁéjﬁé oﬁtﬂehbr'agﬁ lﬁ\}yﬁtléﬁfﬁe% %gﬁar . EUt

clearer t ext t&fr %¢] g Wé respect
artwork is E’aﬁ t GXEM l’tyas'f“"ﬁl Heanelf §lriph @O0nig 124F0 rﬂeéﬁ‘@ prgl alpy aced
gnt o an off swlformsetssiStDmtanUarﬂgf ]Icmcduvaethbml@é? nedRetiy stfﬁedm) lnbl@dés)bﬁntlﬁg): ors
uring a 20 text Lncl.u xanple, a
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"active thrguitaglgt @m@gocimtf@mram &ile phandlontietitkes howags| insratxampldrg ( not
shown) apd/ Qﬁ'\b&chﬁ'\eht' R prittHy iRGIBRt&% ¥ |éé{|\fescﬁ‘ta wol Cin
opaque whi tﬁ sp eigrga m X %gt r]3 &RFFHQE}G Efléq;&q % AMX
G ay. lppon Pnntlng , Ltd (more mformatnon about Dai Nlppon can be found at
www.dnp.co.jp) prmts a hologram or text on the mag stripe using, for example, the Dai
Nippon CPX10000 card printer which utilizes dye sublimation retransfer technology
having a thermal head which does not contact the card surface. The card printer
30 utilizes the double transfer technology to print the image with the thermal head over a
cleer film and then re-transferring the printed image onto the actual card media by heat
roller. The printing of information on the surface of the magnetic stripe 40 is preformed
by, for example, American Banknote Holographics, 399 Executive Bivd., Elmsford, NY

10523, (914) 592-2355. More information regarding the printing on the surface of a
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25 Because the resulting card 5 may be transparent, the text can be BefiMAY 2004
from both sides of card 5. As such, if the text is only printed on one

sheet, the te¥bydigys be obscured when vi ewi ng the text fromthe opposite

side of card 5 (/i n other words, view ng the text "throd§HUSPld3R| astic
substrate). To mnimze the obscuri ng of the text, the front sheet 10 is

pri nt ed on irhdorelé S#i86.40 il BN oS LARRRS 4 %%{% NpShkaf gk bligedd, Dack

sheet 12 is its tsi de sur

text is in AD ‘fd@g{lf VW’&B% %Bmkte@m@m of NewYpinthe entitetconteatst ext on

t he front factfe/hlbﬁtsmremmcnrpotatuatg«lre@fyme@t of the textdl s ai deslmbyhcard g
rtain.  text or designs ich ma e

tl k t
obscured by an- A e Se<sBa pRISE smpipte Bt terragelcsetins afindA0e fec ) nay
be printéd JdR sl Qﬁchﬁﬁ sherieare (aned dogeiher (step mw,rarﬂx@éTthéWarbgar&e@b yAY 2004
WO 01/ 01874 te.l ted
on only Oneidﬁ%ﬁﬂ@%ﬁ*eﬁé@ﬁy%@%&%ﬂh%phﬁ C%{%R%ﬁa %%ag?wéﬁsgﬁy r@: Ege
hi dden f romsf‘ %‘ffmbﬂta"tifﬂ Il gprsepiaier thehiinkters oftprintgsan two sheetsiand cobihing | C
chip 20 fronnd tw $irels, 4 2inglePstiOBSd Tdan! Helised, Hb‘?elﬁ‘%rd‘é!els or ﬁ@ﬁ ﬁg,'gétsﬁr £ ace

t hat any of e of fset printing can occur on e out

of the sheet sl Ei’e'i‘ﬁ'ie 2?@%{’3 4 i ?éﬁ?ﬂ%‘itﬂémwh A nﬂgt%ﬁvmprl@wgm thaeppesitk 12 of

\(lz\zr d 5 (% epld?:?O)!n the ep‘reseabiwenglml aflers aﬂi@ﬁgg ahe %ﬁélgttbgetﬁérr 'ao‘é‘ﬁee{lgo "
erei n each, FRGRRL onds IVI 5. The

magnetic st ?éll E)g éé}) en’hétgglté sanfen%tmﬁﬁ Yo es lb? p@ e%?naam%v ﬁ%r“l'ed to

t he back 12 '%W'ﬁ@éVerttbﬁ)fr%ﬁQlaod betk tapfcasd Bn Aﬂenth@ﬁammgtew applied Sfr

st andar ds f @e fi&A16 I nagneti c

10 stripe 40 e%%}/ betagﬁ bg&mzoﬁ,tﬂ@(;&ﬁ&ﬁe@ﬂ%“e sﬁ&& Hagﬁyqeé(lﬁ%gl FRati on

on card 5. TH! %Wﬂ“ﬁ‘r?%/?@ﬂ ahaghish'e PEGLSPWB@”QO"Gaﬁeﬁcﬁt @PWQOh@g’@@oaﬁed

:< nf or rr:aﬂfonprasamreb:e betweah 196400 rp@im/vlth fa@uit@dé%g\i)élﬁgm@@d cr’élb@pé)&n&le Yard £hi gaya
agacho 1-c n apa

03-3266- 211?8\51?” ?n”eeéfﬁ*&ﬁeﬁw*’d"e% T‘i‘?ﬂ?ﬁ ion' 1938 b%ﬁ%ﬁ‘g?tfagebé/t for @é‘f“?'eappl i ed

to the outepblea'mfr%ﬂésxﬁiém@1€\JarageH$rwyé)ounﬁE>hmmEeMylvbmé.5 bonds the cold

peel nagnetic Stlﬁ'aﬁ%xér%}&r@%mﬂi&;ﬁém' ﬁ@c@&fl?yerréj% Mgﬁw g%tﬁeﬂ %%m??t di e and

at suitable &cessure 5ut of
the tape | afressidsing heat prd prassyrs. awing the Botasess mbhssl thmpressie hettetipe i s

fused t@ot habmandorusdrod draghe b@é@u?@&w@é\ t&ét%?ﬁﬁ)o péi SONHS BF %&'ﬁt %t

magneti c st n_current use a parti cul ar
exenpl ary er%)c[&ﬁaﬁeﬂ-{‘e P{Eﬁgwﬁégqunapssqpr p%b%bsﬂ p§| H’é’e'b?'é%?i{t qonﬁﬁ@ﬁ't‘q onis a
silver magp®iddensitholdsdor4ie. mifixtestpt the yarse tevperature,Tairisty SUDFidegreds. e 2750
oersted and.ghs$Oh the_silver magnetic
stripe 40 | nhcl udegﬁwag&ﬁ?&&%oé\?er r%] ab%eatt %lbué??ﬁlgggrgﬁs THEPERYR i ng on
t he magnet i EU@F te B@UMOQ:&% andhis| hetsfomatgout $6iminateseastabitied weteg of &fbut ST ogr am
foil 1528nd4eyreédie chdukesd .hmy%eés Trid Bl p?é%%%n%)ba e/ERd! ment, the
printing incl ud% t ext dr_J cative of an'internet web Site address. Dai
th respec to Figures 1 and 2, after the laminate is applied, a signature field is
applied to the back surface 12 of card 5 (step 175) and the holographic foil 15 is
applied to the front 10 of card 5 (step 190). With respect to signature field 45, although
prior art signature fields are formed from adhering a paper-like tape to the back 12 of
30 card 5, in an exemplary smbodiment of the present invention, the signature field 45 is
a translucent box measuring about 2" by 3/8" and is applied to the card using a hot-
stamp process. The verification of the signature in signature field 45 by the merchant
is often a card 5 issuer requirement for a merchant to avoid financial liability for

fraudulent use of card 5. As such, the translucent signature field 45 on the transparent
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Ni ppon Printing Co., Ltd (nore information about Dai N ppon can berg su“g
at  www. dnp. co. | p) pr| nts a hol ogramor text on the mag stripe usi Y?U(M
exanpl e, t i ppon CPX10000 card printer which utilizes dye

subl i mat i on%?@?drlgﬁgf er technology having a thermal hed®TMiP¥3does not
contact the card surface. The card printer 30 utilizes the double transfer

t echnol ogy d [0}/ r filmand
t hen re- traénas erwélg)} aﬁm)s ﬁ?ﬁﬁé& Pﬁégg'eéﬂ%o"%?‘f%‘ oi aiug? Helﬁrég?gmby heat
rol | er. Thethgifont ofipe 9$rd|51bdrtimtsmmtur@nnavhdss enéaucages the tlerk tagumebiver stri pe
Exeout | ve B Yoty o SRR ey A e et ot 1 o
regardi ng the pN“Pft l"ﬁ(’jaWnShPH@ egqj}angeéed@fheask@gtsm G4 iptegnividyRCTadsS S0/ 24371
magnet i ¢5 st(sispel 8800\ aKNEN fst@hhamg lpfbce§§3'incﬁn>élﬁ1 WEnebééary%%ﬁr@%uﬁ@mné 684, 795

d 987 t Yor k
LI T TR S TITRPM O T Eead pte b S
t he desi redabpm 31X Aepridscoofon telSO sierdiatdsdomtemsadtion cartisi ghepapmd sisdl, Int he
f t t , th
front 51 Fﬁgn@@ea&@ﬂgﬁ i Piroficthepls bPEELIGE areSlfdby iR in b L0
such as a s%@'“%n%d%%@?eéqswéngm\éoh%fkﬁhsﬁfé@f?ﬁlcarﬁ% 'H'vechamslheetap;erleadedt e that,

i nst ead1@f ¢wd BtdaRy Qrﬁbhthﬁ@chﬂbe\ﬁﬁt& amsqméytm atdibe(im mszs‘é)i;sw@ single
pl astic cardBéS can on_one 'sidé, then

the same cdigiesermin @“9%’?\?”" i ‘E?u‘@?‘P'? FPethB r°PF|‘i5e9f “F'% P‘aﬂ?"i"?\t Thgyhaifshents
opposi t e 1lCarsitikn fell nuntibrethprpemenin sensre stope N Padictledy, adhed i digaricbdssthiet s

h | am L.on, ' | h
b ast i, shaafeUE8 by HptieBBbHen sogBR b Ik Sods e FRYB T8 ack 15
of card 5. mdrkethen the mmnﬁeweches agpw bf fodr eards out ahenef inomt Afled dienelittimgck 12 of
the comps n%dwh@ﬁw %cf)d?aﬁg f dtsHd8R phd cgzsm@ %ele%h@ovgﬁ proBérfles Y b AHRlY

conpressed at a suitapl e pressure an egrees, at a
15 pr essur énde {stapiéahbefere ppplictign of thethglographicfelbiS%e dwel | time to create a

single card 5 Vlﬁhlré‘spect'lfbﬂ'\ %F&Mflaﬁ@ﬁ&n@%dwofogwphi@ﬂélll %Pﬁ)ﬁi@rdbﬂlc

I d d Ha Co
(I;z{rgn?t I?’enﬁé" I1%/é?ﬁf"'§ﬁ(erg‘£ tqaﬁarg ﬁiﬁpa Pﬂr)%l %’ittﬁﬁe '?%Qo%aﬁ'ﬂagaﬂ%? S'Xreu; Lsed

t oget her i renabouammnhaa isubstaniialfyc egsreu stealgdibeahiclarisl apowskime X mmr mgtht he hot
ress S ee

bt casur & pori et BIERS e (TP bt sirpbstig il SREsD SR L R

pressure t Hedvigughirlls 3§ fom atﬁm S@O%@Q"’%@@’FC @ 1&bolie %'SW@ ?5er i od

and hol ds fsimpl habhife!E&sh thét thé Bie 958Nt trﬁéﬁgﬁfﬁéweﬁof fBME'dattr%Q% fifgsees. The

The. pr essurEUR RRIGHES Mg Tbedny apebing Bedp b basb i bork Hut eg. as
chill ed watserfacd ofatzodi5 &8Fthe2iardipgy isees larsinaietic Ulhat diel tdmipetet@repd i the. The
Che. | anthar aeor Boiiehe! B 168" Hnidlef b B1e BErol Bah P BoPaERin e 2y face
12 of card a@pldo;etl@psaeps)ls aetcbasewbumolttaﬁgmdlphud mbﬁtamwpp@ator however, the

foregoing temperature and dwell is identified for a speed of 100 cards per minute. U.S.

Patent Nos. 4,206,965; 4,421,380; 4,589,686; and 4,717,221 by Stephen P. McGrew

provide more details about hot stamping of a holographic image and are hereby

30 incorporated by reference.
With respect to the holographic foil 15, the foil 15 can be any color, contain any

hologram, can be applied to any location on card 5, and can be cut to any size, shape

and thickness. In an exemplary embodiment, the holographic foil 15 sheet preferably

includes a gray adhesive on the bottom side and a blue, mirror-like, three-dimensional
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applied to the front 10 of card 5 (step 190). Wth respect to si gneztglrnAY 2004
field 45, although prior art signature fields are forned from adhering a
paper-like &R ywst he back 12 of 30 card 5, in an exerrﬁ /H%) enbodi ment of
the present |nven ¥on, the signature field 45 is a traheliRAhox
measuring about 2" by 3/8" and is applied to the card using a hot- stanp

process. Thﬁo%?fagﬁrb Qﬁﬂ‘dcggngﬁ %ld%'cgﬂtaﬁbﬁ BuinBrob ﬂgl‘aé‘%h@c rha?? ﬁc?utqy Lhe

merchant is 0 uer requi enent 0 avoid
financial | {14biX 144" pagh. Thea@mmpéaﬁy hdgwar@fmweg essemgegm; Mewatiilty and

transl ucent dfratid tafreo\fvlof:bdoré@n@ér v&hhs n?m Asiar S h%l%gf(a%q i€ cfédatea 1Oy WO

01/ 018745 PCT/rwgcg 243 % !‘HP p?n lows the clerk to viéw at | east
a portion of 'ﬁ?‘?ﬂa%n Pl 1%&m the front of the card 5, but the
s |h gnat UL 6 view a'lrmocoemsmf tgeiadivitieal dbien & ateapﬁewrabépvwnde@ad dmfﬁmiasdhe/her i f ycI

t he aut hent igned .receipt, After the ca
sheets are ?'Eélih%d%%t tn?ﬁe grh\gl sglaér%eaglgrokﬂnﬁ% 8‘97 %cﬁf\? %I Rﬂ@%ﬂp@ ?fh 5 (step
180) by a kmppliedda thﬁparﬂgthpbbleéwbgraphcIswiaca@pcaslywaseﬁnmsaﬁﬁ vehiis theggray

Cr ansact D on oare e If oGy oo Qe it Sircko s BRHBarepE R V1 0™
transact i onME4PY cEpatathhycanynsyitable method s”ﬁha%@ﬂiﬁﬂoar"’?'c’é’f?ﬁb@% ﬁ@ﬁ%m'swe

| ani nat @@ s helegrapliés, iﬁerﬁi@éld\ﬁaéhlir@, w inadporativiat off tﬁmbﬁ'cfam (6undé1 dabfot @Ry i ne
devi ce, resulti.n sheets are

| oaded 10 offt'8 g‘&?ﬁﬂﬁerﬁﬁ Fh ﬁ\ﬁkﬁ"&ﬁga‘?apg% fﬂbﬁ'ﬁgtg%g’éft fori&xampPlg; e (x
and y axes) Aosrican Beprkmieﬂ-biograwbds dhe. dpoated at trdSkGountysliine Boddp Huhtingdgrt | cs of
t he machiney, al‘@e 'quggo gheets are then fed under the punch in seven steps.
Particul arly, ? di stance feed is followed by another optic sensor
search to stop tlhe sxemplag:halqgsaghicslol inclydesivagiony layedst Oneashilediméhe arhe

machi ne 1lgunw1leéi3pibcifa%&fan§/ @H:ferlﬁ@rcgﬁblﬁéﬂon%hdl@f‘&n{dogﬁen &f th@sfe léve?s &M&ﬁ ing 15

df hi
et on. ﬁf’c’éladc&%?rﬁm"eﬂﬁoﬁq%anﬂ%%? s Bl VBET 1 ont Bty BreceninveRoB: 1 he
hol ogr aphi c ah exémgldry eMbbdimeststhe tiblob@phit taresfgyifoilcsiutiore inéludes tisodengwing v

nol 091 aphi C\hal! oo LA15NBQALARN o0l cobp o BoddiRl ! Refih ol P 190)

by any suit an exe' & S0
squar e st eepRlugiineim, figricedt and sizhgat. 1DLIIM the)trar\sml‘ procoss; memnboe%abthemsmor ners

and a 02@003acu€1ﬁ10 o§1 dOgRminh, QQ”&o%Ftah&‘le%%ofa?%e 5@”9&:09:5&1 4§ a

I ndi vi dual f0| froma |arge sheet of hol ograp forl The die is
part of a h8f sr@?anp machi ne such that the die is sent t hrough a sheet of

foil 15, cuttingn bﬂﬂexe‘mpléry aﬁbommemmlwahm 6flhbldgwphlcrfﬁgﬁ a@dranmwdarat ely
applying th card b after

foll 15. e front 10
The Lard habolb@eme SGist frede ol Puridod, M br fbre, BRBE B SBR LS of
about 300F mamelsteﬁpeject]beamrmddaierelnce beam, iftomesn PO wratt g lysel/a24§eﬂ:omds and
the a iC @ﬁ-ﬂco tr
appli cglt%gr aht'om&oéﬁx?eeﬁ]dt&e re ol ng t 5\8% g?ﬁé E\’ﬁbl%ﬁﬁ%@#esl%’l S | ent 1 fied
for a speedreserosdee @W&?”B@Paﬁﬁ'ﬂ@f@uc@ by the finferéaning agams £f bght usipg;; for
4,421, 380; éxdniifle, G303 eIdpdrl 7ThéZobjddlbaahtiB e tonBrertBEf Weflected from, or

transmitted through, the object to be recorded which is preferably a three-dimensionall
mirror. The reference beam is preferably a coherent, collimated light beam with a

30  spherical wave front 10.

The incorporation of the holographic foil 15 onto a transaction card 5 provides a
more reliable method of determining the authenticity of the transaction card 5 in
ordinary white light, namely by observing if the hologram has the illusion of depth and
changing colors. Thus, to allow the hologram to be viewed with ordinary, white light,
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provi de nore details about hot stanping of a hol ographic i mage aff g W ny
hereby 30 incorporated by reference. Wth respect to the hol ographic ozq
15, the foiyolpogAe be any color, contain any hologram can be applied to
any |ocation oir_?mcard 5, and can be cut to any size, shgif)%T’USQWEf‘ 3thi ckness.
In an exenpl ary enbodi nent, the hol ographic foil 15 sheet preferably

i ncl udes a @hé\ytr@q{bﬂ@ke\h@ QBcordtRy
t hr ee-di rrens nal M Mtthl/ %%7&?%%]’?%%@8 %q%%&igeﬁ%@égraphl c

surface on 'ts ‘iegﬁ‘eé'i @‘8 st"%?aﬂ%m%ﬁ‘ StRier Bloeeonsn Bgrhelagram an%ﬁgé@b% t 1-
1/ 4" i)( I1 1/ & aeraetbhzfeilﬂberriexeum aswehﬁdlmicmphré}fbm% Ltsiesmeﬁha RaoR Th Ul
vi ewabi | it col ors .un i te Light  The fu
col or hol oyr gg}%lescg%tréé{g?@ﬁ%o&he 'IGBE) ?{g %ﬁ?q g@??%ﬁ'ﬂﬁ%?%&

Hol ogr ap?i cB'aS@? nreterial dhenleglegrar istade vigible bxdthaldebgnutlof aslswea\.pstaﬁ@rmbr y
rounded to menérﬁws@ea Réto I\}%rink‘é‘béH‘QQ‘é .fn&-ai of pR Qﬁarla inBriidtloh Jesérhma"fﬁe/ from

the surface of card eover & he car
hol ogr aphi cPrgHFE &f F%{%ﬁm%%(ihqr%ﬁﬁfd@eﬁ@ the pefyction ﬁ@%@f’h'%félhé% care si de

i s agpl i ed bo f@ﬁrddnSf@te&ér?ﬂg u§1¢>tatém mumfeéﬂ?eﬂs%slh&ftohmﬁﬁétﬁp%ﬁ7 frt]&' |15
may be crea abl.e net ho s reflection hol ogra |cs
transni ssi oh f%})ﬁfﬂ?%sypgﬂﬁf’ &o@ﬁ%’% EaNe‘(Xi‘H?r?é fro[nh 9 ARG %%

m rror d@npbaledwphing/lng. wah site ebwhviviabhih.oom,t it ebwhictT b Hmblaglic&ridbraled OI | 15

can be fabrj )p%g %(1) , for exanple, Anerican Banknote Hol ographics, Inc.
| ocated at 14 unty Line Road, Huntingdon Valley, PA 19006. The
exenpl ary hol ogﬂ%%?&empdﬁr}’ emh‘?,qlfi]@l?isthvaw'@a@nlCé?@lpgfapfm@llgmolVllrefdcrpdlt the art

tlﬁ Wi | : appéfas ¥ acdo%ﬁshamby%ﬁi@rb %tal%amr&ﬁtt éa%‘ fGINATRE 1GoNRMdideqon of
ese | ayers

rov des siml |cefect S st| I_W|th|n
t he scope o‘f‘e{\gﬂ'ée‘b 'Pn%?ﬁ“?"bﬁnd a??m'%ﬂhfeg of slpmptngdait a0 rihe
hol ograp)|51| c(gtzrmbprporsf@stér gt Ct ol @fltmleudﬁfﬂaryhﬁatéﬁdlé%ffi@tedhﬁ}fﬁ(fjﬁv 90 g
gauge polye sahl e re m. deposi t e
ot nom ¢ Paelin BUAAE cod, SoqEBe Ty THE RAEF BPln P ke YA S
enbossabl e arskhas arpoptigalcdrnaitydrepas ot alepubil G ta 2rA0. tTf@ epfiatunafod lsfrge otoat
layers are ageua%ere%g aﬂab&tl&latsmaw aﬁh%fo.l'danéms%qﬁésalcﬁéeécﬁﬁms'b Ly the

sheets of hoI ograp ic forl 15 are transm ssion | ograns suita created
by interfer?fy QWS%S%V@”%Q%S%PSMMM@W%Q Idieg‘ﬂ?e of 309 Fetlaaress. &bj ect
beam angor ﬁ;ﬁ@,rfeoeiecdaeﬁawrt oar@eaoriﬁ mtytin tﬁéQ@ﬁodaﬁﬁﬁhe aéméﬁat P4518agred $Et 0 a
positive photoemyl sion up, ¢o | at e ng. shi ot.0 e
posi LI ve_ gl GemyhSiannd 98Ul Saahpl Blehsl 00,2 PLL plelOrESald, e
of 1ight usfoaged fiean arenmhpﬂsm,g cie 30300% ehaiingpatrleast [T6%odiffrctonbefficiency) a

coher ent bei?r{ﬁ;és% o'n%ﬂh %ﬂ;@agmc Rhage sm@éere eﬁrﬁo@sé, wmharhmﬁt&eeﬁghé 0 be

recorded wh prefera erence
beam i s pref8gaRf goout d&19unds Perdnpamiaeeet qbpgth‘tooti@a'ﬁﬁwlf pregsure and in

26 the range of about 200 to 350F degrees dis temperatures. When testing the
embossibility of the base material, the testing includes a primary and secondary image
to assure the embossable coating is capable of producing an optimal secondary
image.

With respect to the mechanical and chemical durability of the holographic folil,

30 the foil resists abrasions. As such, after sizing and stamping the foil onto the vinyl
credit card, the transferred hologram withstands about 100 cycles on the Taber
Abrader using CS-10 wheels and about a 500 gram load before signs of breakthrough.
The foil resists scuffing such that the foil withstands about 6 cycles on Taber Abrader
under the same conditions without any substantial visual marks, scratches or haze.
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30 spherical wave front 10. The incorporation of the holographic f@ B May 2004
onto a transaction card 5 provides a nore reliable nmethod of determ ning
the aut hent iy d1)y69fs t he transaction card 5 in ordinary white | ight,

namel y by observing if the hol ogram has the illusion of PHY8M241

changing colors. Thus, to allow the hologramto be viewed with ordinary,

whi te |i ght ThaBoRgravh¥ 18P mas&uﬂlézgént{aﬁgéi%o?té%@%nmfgr\,@mﬁ] fg! ogram

is recordedhgﬁto the transacti on card e recorded "is

pl aced near "PRETAZ| PR MNeSY erpippssed R @ BE S00RR eaerdsr or enceakivalent systems be

elnbossed_ olrMaaeuvet, ahe aethossatiy Ul@éigecsfbﬂ fbna’tgl_etd’bﬁ/el?@} @ﬂ’fié\pf@ihdépéﬂé log iaéingor

alternative cast directly onto the transparent
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t he aplpl'liOE amgmlimﬁd ﬂmt@geaﬁtyb}calfycﬁidctybmtnalatbnwddtoghelpﬂirﬁt orf1 ea/][eEBsTWeﬂing of g
acconpl i she Si j.Z€e redit rd.foi The, foil, i.s yn-sized,
metal | i zed, %ee _aorjg'sagﬁee?mg%ér g’b i ﬂc}%,cgéqﬁ' gﬂtersnﬁt%éqntl?@sﬂe[cm b%&?"t’?fta}"(@i" ng foil
on a 1.0 ni Plagtizized¥inykigya perinst of Ssiaps atc@DCr ¥Yith réspectto aikabs, dheengidgrarys

mat eri al s apgiHd i I i ; ' 1 bl ue).
The Toil i ooy e ChREWMStcho sptoTRIoR | oot iRHRRIGKGh 188 Aimaif niiABdas o )

rret?lllz_%d m:eth.a, J)
range of abBLECT BEPPERtYe (yithow! Aetesigation, mMaseaver, she helegram dogp giohskowlef ect s
and par tf5c ubitstantiait detarioralibe afteri 80 ouRs 6 ifMef RdreaSBoR NehSdrhald mtdr@Riapf about

O0to 7 gra 1 a el testing uni t. havin dji.e face of 300 F
degr ces. 8059 agerHHEbrE 108 SRR sFPhG Aok SuyRciordhety 4o ariB Bhoval of
t he carri er cabongte;BndelriQ). Withghspeciin agiderthé axempbeas bolograms oalthe sardaipabl e
of receivin ' £ ' ﬁms? L | ng_di e of
100% havi ngmg@ﬁﬂfgg@&%% (rﬁp? @’rﬁ@ggﬂo_ﬁl%ﬁl Ci eﬁg@yp??ﬁpadr?:855| "S‘?&zéf&{’he

hol ogr aphi c®MREGHE Yitheut sulstantia) dieterieeptian.t NMerepvardthei etesiplaty dologramhe

range oR0absubistahi&y wiPERAS abutl subQartial B&rickhtioRDSH houk® AnmSHRH St Addm
pressure ang e of. about,

t enper at ur es mlp%i‘%eiﬁgﬁf‘ﬁﬂg't RESC o pSER '%?OI(%&{??,ggdﬁ‘t'rﬂggg‘g{%g' %eﬁqd&'ﬂ t he
testing i nchheselate 1% lectio geidiptl 3gcondary i mage to assure the enbossable
o the mechan cal T dPar oy Sl it e Boriery IR g, batBpRunqlliedny °50°7 o
foil resist¥tsanddhefliowing sthiypne glm%ﬁ@%an@%&n watenypith gotskiestangial  ont o
the vingb effects after 4 hours at room temperature, ethyl alcohol (100% and 50% in water) with

no substantial effect after 4 hours at room temperature, methyl ethyl kstone has no

substantial effect after 1 minute at room temperaturs, toluene has no substantial effect

up to severe swelling of the card (30 minutes at room temperature), water has no

substantial effect after 16 hours at 60 C° and concentrated Iéundry detergent has no

30 substantial effect after 20 hours at room temperature.
Moreover, the exemplary holograms on the vinyl cards do not show substantial
effects after being washed and dried in a commercial washer and dryer inside a pants
pocket at permanent press settings.
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credit card, the transferred hol ogramwi thstands about 100 cycles QngtMagy 2004
Taber Abrader using CS-10 wheel s and about a 500 gram | oad before signs

of breakthr 4he foil resists scuffing such that the foil w thstands
about 6 cyc ?es on taber Abrader under the sane conditiPEUSPR4IBUL any
substantial visual marks, scratches or haze. 24 2 8 MAY 2004 WD 01/018745

PCT/ US00/ 24371 Tie aﬂmgagéemusstm 5 cBhBifso o Isolify Hake SHBRERBIAALAY | dence

of cracking,the vin hol ogram ar ea en enbosse 0000

encoder or MPedERieN I"@Vﬁh @y%!t%%{ capablecef\aceertinga Bethdameing ofig-helogeam f oi | on
t Pet Eol %est wtthmsubsﬁntuaw G| tho p‘esaf kftBposttioh @F GHaatbl w ﬁﬁaéhng‘sf aclkl ng
0 e base ar e exenpl ar
hol ogr am wi t\/ﬂ'\% HéYbnng?Tﬁ%Ib‘Pr@@ ﬁ té ﬁtﬁ‘g&sﬁw 1R CP'P?éste"'it H‘é{'@'érm Y
clearly i siabdl é afifosm ineelot, e\s$cosm(clahct iramaﬂ tgntarbihatioax eTipd adheslonl afgh@m does
not show a'ﬂMloéfrbl%' t@ltﬁe %faﬁoeféta'?soagﬁfﬁ’d' enﬁy gtY&’l e?hoﬂéh %ugfp oD 1 Sp%h%t]ign 1p hours

at 60C. The exerrg grans on sore
pl asti ci zer Scotgh & qage OV%éh%BOl%Qﬁ%myblcbéﬂﬁ?@OVQ@ﬁtr?a‘ﬁﬁaéngawll nat resultvals wit h

gol Ogrﬁﬁsh\/\fﬁi‘grﬁﬁéaﬁﬂﬁinbmfféll %?ndv@d fré@tnwu&trdté}w d| }Ol ast i ]gl Zﬁrs (txépl ?ﬁ' ly
i octyl phthal a severe swel ling of the car e
i mge on the cat‘@zr\ ggmftoéﬂ%g %?flﬂfﬁ 'W%&%Waﬁﬂpndg?ﬁ%ﬁ obiringd at a

pl asti citfed rmmmmh of abowt 2peiciondtte bn thedrayistraiion Gidcks. V‘l(/lbl‘bov@’,swmtesb@st&?d kal s,

t he hol h
0% anmont e UG 47 kel HEPARREAREIBE Thidients aude e pB s "
Mor eover, t ﬁ@atnhﬂs@gfrlainmtlmdﬁazas leodior Bysathert defecksawhide sdstaptiallyi distoraf t er 50

hours of i MRSk roomtenperature in artificial alkaline
perspiration (1 66300“ um chl oride, 1% sodi um phospha 4% anmmoni um
carbonate, and ngj)exemplary Rredushisslital aisty of 1tﬁ$é64e5\”’eﬁ{§4aﬁfiﬂ IBIta§F ans on

the cards dsubm ngisg |pl roM t Tt @gidtration ek W@Stoehtiéd lmolhﬁbré tharmasuus 628" i N 10%
acetic aci e ut substantia oratiqn.

vor cover . ¢ N8 3he, b6 TR iatehel AL Bibncat 187, AR i EirEhon et A

subst ant i al famgmfproa a1 ﬂhcorémth@umatlmumndr%sphnesamermmampet finighed egeliamd i n

art I ficial %]glé‘traﬂﬁrgﬁlebl{saatré q%S!()g.q%n%agéer chloride, 1% sodium phosphate,

% | actic aci ect to solvents, the exenplary
hoI ograns on caﬁﬁﬁr %@‘B&‘E‘E‘ﬁr‘?&lt e igdividyat srsdsah @nd REPIYIBE thevlidrgransictpl, é‘ﬂﬁa gl ycol

(100% ard S@etip 20 a:sp)ledmd Earé 8 (au@?pgs}waaé suiblenb®6d Ssugh kS addesh@Ur s at

B R s e e N P

has no subsdrdftis mbctmﬁe‘dem ugifg, éor example) utreilliag process. tTeepeiieg sleperentopésiene has

no substant g@ut 65& %lts of P‘Bﬁ‘ cc’fro"?rﬂﬁg rfrg s A anbg&lg s&;l} &Qt[ethg ?t{uqecﬁlfoge ﬂ] bﬁes at

room t enper at 60 C
and concent H’Gtt‘é@ 0¢fﬁdW%/°ché48él¢,g}@h ﬁiOEﬁaﬁ?t g0 thra@hdon lssheuterdamingtedayer af t er 20

hour s absr og@xticeBRb *fdi'l'hﬁ‘\g MY3BAYE hockb GCRNPTRY i B 5280 AGEBNEIREY Wite Vi ny!

cards do not. sho
silver, re%er%

t%e stanldard gold plating. IC chip 20 is applied to the card using a
process known as “potting”’. Any suitable adhesive, such as a non-conductive
adhesive, is placed into the machined hole and the IC chip 20 is placed over the
adhesive such that the top surface of the IC chip 20 is substantially even with the front

30 10 surface of card 5. Suitable pressure and heat is applied to the IC chip 20 to ensure
that the IC chip 20 is sufficiently affixed to card 6. The {C chip 20 is any suitable
integrated circuit located anywhere on card 5. In an exemplary embodiment, the IC

chip 20 structure, design, function and placement conforms to I1SO standards for IC
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effects after being washed and dried in a commercial washer and dry%ﬂ MAY 2004
inside a pants pocket at permanent press settings. 25 2 0 MAY 2004 WO

01/ 018745 Rgdlotsigf¥s24371 The charge card substrate is c ed of a vinyl
base or other conparable type material which is sui tab?%@é“ﬁ?e of
accepting a hot stanmping of a hologram w thout substantially violating

the present chiBEROSRki BrOEard 8, MHOLY & 20 nhdySbd 8Blairndd Srom, Wiedkapgiaer i ng

t he hol ograglto thg | card, the cggql ng ey>s<h| bits a conmsteﬁii3 bl ush 5

and is unif&9N9R° 9?’8?&;;' Yviscosity and free of contamination. The adhesion

of the hol ogr amfteo applging ainel holsgrapisio faiufs aed eat Icycmprzun@ &RPBgberEdieh t hat

Lie appl | Catifhetln sAPLELLAIN haREr Akt ls D OR8 T Sholose] SV at

a 450 an ca d from
t he subs®r aPeefergply lpmbegssdcintot QardHie sban gwmrwsb’lowh erhieossimg gesthadlsdi The act i on

reading is @%&Weﬁ%e@omﬂa@tﬁw f&'@*ﬁplé‘mhh@f ¢Hr& Sgg@ﬁ“ESA% ubh %e i mges

regi stration bl ocks. Mreover, respect

are subst antf %rma9°ff e bor 9'88?%‘69 sarB!WE?fea%" |°aﬁdgé ﬂ'bé\‘t gartlc%lrya@@ﬁ@@ry
wri nkl es, n’etribbtﬁmehtaﬂﬂ acesut ﬁﬁmlﬁ?@/S@ér’é%hbd@‘e@Qﬁr&ugmﬂwé hol%bkﬁﬁﬁl@féil i18kd y

S 25 6ar i TedPRAE pariith hIRR o R AE Ko BB oy B 158 ovripreR caielS fr ©
regi st r d0i ofrabdutarkuses Adsigianaly, althougiv priot &rhpardd 6 irtclusie @4deginhing and bediegige of
the slit wabaratgh%;e%é[)pa‘egmgﬁ% Jng) ihcucRS Sn WAk 139 dgtéener nf% g(ﬂger

facing in on maxi mum o splices’
fini shed redhichie cahexplesyi strati on bl ocks are 125 X 125 square. After

st anpi ng out thﬂ/Vhlléthfdﬂé@HlngC@dsdﬁbe‘é aarastemﬂa Yérﬁubdirﬁl#ﬁ mltﬁafa@ﬁéanen bpil, the

20 1C chip 20 ste abl e net hod, ch
as adhes: \F;e q eﬁ? 'L?Eé“ l'&r?f@‘(y@ aBWé %t?l?'?aié’“% F%ébﬁel\%?t&% FfWBP"éL“%/ aSu
smal | pdbt i taxt 80, 32he4;f logoe 50, Genaifossedanuthbdrsi 35, reambhgnetid stripe 425 & rsipnafuey

| | |'s of
CXAPL € 2 AR 191 ' ch ko R AT 25 WA e =
the two cor @) balped substralgl igswithin theuscop of theopregent timveptierh tPh@cmla“M theut er
lam nate | a%@lbgr@ﬁhi@ﬁzilplb?ﬁ? Efp zbhlag&bd nﬁa@haw ris %%@ﬂ%@r@f?&&% or é&} Ch'dp 20

is a 5235 pall adi | ver rat han t he standar

pl ating. | COtRY nmug %ma@a‘eﬁ'&’ FWeP%t&“oOf&gi% by a%ﬁ'&t?é'@@%@é\ﬁh%s
"pottingd. Aﬁl,yfor‘:‘examﬂlbl iteal hesslinepadh@sivd) gﬁtﬁav@d m@ay\dmmmmaten trRedopsi ve, i s

pl aceq into the CF'IGQ&? {39 rftio nﬁjastg eg«%?hg 2a%ov \91 acfefgreg eert?fgr]el y even

adhesi ve such tha SUrt ace o chip St an
with the frexamgay Eme@lmBafc eHayfever thdss skll&qh in &hsl @t pammaé thisndis¢iesare i s

applied to the FACGQIﬁ{H mﬁazochtaﬂ?é‘sngfg& Gnodifidatond hﬁayj @ec maﬂe ZtQ t'h§ %laﬁ ently

affixed to card 57 IS any sui rcuit
| ocat ed any®REPEMEM M'&P@F @Panﬂng ﬁﬂméb@eseﬁap%lpfythemnh@vﬂntwm hEone@amelm p 20

structure, JdamugBtept dnteiivendstimay 86 eliffiRited WthaUt Reirg thSeisduddides ds for IC
the invention. Moreover, other types of card fabrication, encoding and printing

methods may be used such as dye sublimation retransfer technology and/or double

transfer technology developed by Dai Nippon Printing Company of Japan. These and

other changes or modifications are intended to be included within the scope of the
30 present invention, as expressed in the following claims.
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26 2 8 MAY 2084 WD 01/018745 PCT/ US00/ 24371 chips 20 and snmart cards2® MAY 2004
The 1C chip 20 may be obtained from for exanple, Sienens of Gernany.
After applying the hol ographic foil 15 and the I1C chip 20 to card 5,
certain information, such as account nunber 35 and "active thru" 32 date
(not shownle ggecla&'imgaeigr ably enbossed into card 5 (step 200) by known
enbossi n§ nethods. The emnbossi ng can be conpl eted by, for exanple,

Qobert hur Card Systens. AIthough any information can be enbossed anywhere
on card 5, ihacRREtiGHALiKseXenplary enbodiment, the account nunbers 35
are enbossed through the holographlc foil 15 to reduce the possibility of
the transfer of th8thbPdtr &pki ef faitiranslucent codnteatspdrenar dabdfor 10
fraudiil ent usgurfglei tizgpal |y, although prior art cards 5 include a

begi nni ng and endlng validity date, the present card 5 only includes an
"active thru" 32 datBachidiferpeaoniaablien compped tdvateanine i riefravédl e t he
foregoi ng desprodeman gxedmlary £dwdi t f th br card
5, one skilled in thgzl art will appreci gtggat hé”'(th—'gnyeas%d?t a%)jl?@éﬂa%ttﬁo%w

i ncor por at i ngSOYSF ek 5248, suEfacss, | ogos 50, enbossed nunbers 35, a
nmagnetic stripkedshy &a&tigaaidlr;es fda@a®145¢0 ¢ f@_d}gﬁ‘lﬂgh&ﬁf}éﬂée(ﬁ@l gp L€ chip
20 aﬂp opaci t% ]gradl en ﬁ]zee Figures 1 and ont o ate rs
within the scBpe oFPTR iﬁr% MR O3 HFe RF ﬁﬁldPéPff%ﬁﬁ afiep, seRd chwfloge aphi c
foil 15, |C chhgeM2d inge &kd wegaehd Gnazhihpe 40, signature field 45 or
any other conpound may be affixed to any portion of card 5 by any

sui tabl e neans such 20 as, for exanple, heat, pressure, adhesive, grooved
and/ or any 2coffbenasidroft kenenf1, Meaﬁesem dd¥genti 80 hasthegn gdesgri bed
above with refer ence o an exercglp g ¥ enbodi nent.. However, those skilled
in the art havi Rg-1eadt K% CRELFECAtHM GECngiiPRE Tt KaFdchaREest and
modi ¥3 cat i ons ceag. behaade tcartihe debeﬁplcﬁﬁcu, eldeeds MRyArawi tiiFek-mdepas ti ng

fromthe scop es i_nvention various steps of

the inventi ongﬁgga% Igfidr‘n %g Ctdmmfh(éormeﬁct Fﬁﬁg tArPé:ue‘FflEc?’i@/éDr?é’§§ of the

i nvention. Moreover, other types of card fabrication, encoding and

printing be- u uch e _subl.imation_retransfer

t echnol ogy an??I élbléeaf ??gﬂfzfgr‘ 3’2‘8 Aol o e Vit 3‘;}88 BB Ritpon

Printing Conpaﬁvp@#nd]apmiudﬁsesae: abehstot drer cﬁarage:ﬂaenncamdl fsotatiems are

i ntepded to bg énclyge!g_,\gt sc t he r.esent invention, as
ﬁ e r?(1artl.e.trt.&‘::r‘l Q%egn}%ilt & fegg%beé) 18 Ag@gz?%,

expressed in t efolovmngcalm; el
conpri sing: afopelrg, ondidh, a tthmesducenplastdct r ansplar entcoma:ledtrétesurface

and thermoplastic matrix, thermoset matrix, fiber, paper, and
planchette.
25 4. The card of claim 1, wherein said machine recognizable

compound includes at least one of invisible, visible or

colored compounds.

5. The card of claim 1, wherein said machine recognizable

30 compound includes an infrared ink.

6. The card of claim 1, wherein said machine recognizable
compound includes an infrared ink comprising in the range
of about 0.001 to 40.0 wt. (%) of an infrared activated

35 material,
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a machi ne recogni zabl e conpound containing an infrared bl ocking ﬂhﬂdWMéQmM
associated with and substantially covering said surface, whereby said

card is capable of blocking infra red Iight at 10 substantially all

poi nts on said surface when said card is inserted in a card reading

machi ne. 2. The card of claim11l, wherein said card is at |east one of a
transaction card, identification card, smart card, credit 15 card, charge
card, debi t/-c@hel, cardes¥ catalimi bf owietrebm satdr a@ehdaéd re2ogfli tal <

de h rd of [ id
e Car o AAMUIP b R0tk PRy Pl SR L sl €11 2

sol ution, 20 dye, Iayered mat eri al, pignment, encapsul ated pignent,

coat isng, f@ln@héhrggg H astig, inkmmgﬁgggn gaen?gkhggnn Rlastic matrix,
er,

t her noset matri x paper, ahd anchét S % ai m
1, wherein saFerprus ie rf@@égaw%pbléo @brﬁgﬁtﬁ;ﬁtd qmacqudésloak | dagfusne of

nvisible, visbhl&r rofphof SALABBOIdne B ediyiard of claim 1, wherein
sai d machi ne recogni zabi e 30 conpound i nc %es an |nfrared ink. 6. The

card of claim 1, wherein said machine recogni zable conpound includes an

infrared i pk eREPLhsinGd Nctdig r@ng%h 92; @bgu&do n%% ho of an
|nfr§red activated 35 nat%rlal 28 "8 h ) %he égfggwﬁza %ﬁlﬂ 1,

A n sai d FIEREE HéE%@ﬁP%aBFeleéﬁﬁpeﬁﬂdoﬁnél@Hé@ean Bpt pbadrlyer,

recogni zabl e gofmMtRA, aAn8iodhrar Gpeficsl abm dhramier eicB1sai dnfpcdy ne
recogni zabl e conpound is configured to at |east one of block, di ff'use,

reflect, refraeemigad a%%&ﬁ%?qrﬁﬁrdedlmPfﬂﬁe procefsisgr d a1 cFhApmcal

wherein sai d s&ehigiecBeed AR ehelldyicATPRUAsLitiEsudes at | east one of a
bi nder, UV absorber, reflector, antioxidant, optical brightener, color

shifter, chemcal configured to inprove processing, and chen ca
conflSgur ed1boTiaelj datkdr kel ogiiad pr opReteHS, sddd1Qathensandcefnciailra 1,

g?egg:ceﬁgld nachln%_rec%gﬁhégblgbougnp%%gd |ncIL%§§%H%bo%§ 98@6Q%ame|ght

evaporative screen ink sold under the mark TECH MARK MIXING
CLEAR, and about 2% by weight of dye sold under the mark
EPOLIGHT VII-164.

20

11.The card of claim 1, wherein said machine recognizable

compound includes: about 1.5% by weight of the dye sold
under the mark EPOLIN VII-164, about 96.5% by weight of
screen ink sold under the mark TECH MARK MIXING CLEAR, and

25 about 2.0% by weight of dve sold under the mark EPOLIGHT
VI-30.

12.The card of claim 1, wherein 100 pounds of said machine,
recognizable compound includes: about 99.0 pounds of PVC

30 and 1.0 pound of a mixture polyvinylchloride plastic and a
dye sold under the mark EPOLIGHT VII-172, wherein the 1.0

pound of the mixture comprises 4.1% by weight of EPOLIGHT

VII-172 dye and 95.9% by welght of polyvinlchloride

plastic.
35
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evaporative screen ink sold under the mark TECH MARK M XI NG CLEA Baqﬂiq_ 04
about 2% by wei ght of dye sold under the mark EPOLIGHT VII-164. 20 171. r?Q
card of claim1, wherein said machi ne recogni zabl e conpound i ncl udes:

about 1.5% by wei ght of the dye sold wunder the mark EPCLIN VII-164, about

96. 5% by wekghte 0f.4-gCr &N sol d  the.mark TECH MARK M XI.NG CLEAR,
and 25 about 2. 0% by m%h%io dgi/?é so% g%ﬁdgr%lgﬁeman%;rlﬁeEﬁﬁ_cP%m € 30.

12. The card ofompeund inchhéewiRETI0Dapimds of said machi ne, recognizable
conmpound i ncl udes: about 99.0 pounds of PVC 30 and 1.0 pound of a m xture
pol yvinyl chloride plastic and a dye sold under the mark EPOLI GHT VII-172,
wherein thé41The geudd off cheimi kit umberehmr iseéd dnat¥iby weicgbhipdbIEPOL| GHT

VI | -%72 dye aagmg@r%mi%}aagghtapéunooé@%vw iﬁgi%kd%f RLasLL Cinlgg?%lgdz 8

MAY 2004 13. The_card of claiml1l, wherein Sa chi'ne recogni Za
conmpound i ncl BEeRr PEE gragdt {TECH] ¥ARKeMESING GILEARa| modut wikr by nwebdht

machi ne recogpEzghte réso®MPosd | el Swe idRQUt, BA% Y HULL of reen
i nk sold under_ the mark TECH MARK M Xl NG &1 R, oabgcu(}; §%)é%yl%v%{eﬁ'ghafr§é:of

VMCA resin, aBooRt Bvdlyvakshhiotoryeyepbhangiesnshe amrk FROLLICEY, WA wei ght
of dye sold upeer the mark EPOLI GHT VII- 164. 10 15. The card of claim1,
V\/ner%i n sai d machi ne recogni zabl e conpound i ncl udes: about 55% by wei ght
of VPnl y VMCA resin, about 35% by wei ght of EEP sol vent, about 5% by

wei ght of 1sythohezaaongs, ahout 3% hhevighi 08 densabd Addghiidis 15 mark
EPOLI GHT VII1-164, a d.ZWl‘ll)%s\l/\geia\%gt of dye sol d_under , the mark of EPCLI GHT

VI -30. 16. TheSEBRyTSF 1pF BFePn® ¥ d'efdehi ok FedggNMeanFesiteonpound

i ncl udes: aboalbo@0%33y byeiwglithef osCEERNsdNRlentql @b3At uBEeby t fiei S ko FTECH
MARK M XI NG CLEAjIR about 3% wel gh of .cycl ohexanone,. about 3%.Db

wei gfslt of dyec %d&e&ﬁagpet hogggut 59 Eoy weight olg Xdye sold un%ler t(:)hey

1

mark EPOLIGHT VII-164, and 2% by weight of dye sold under
the mark of EPOLIGHT VI-30.

16.The card of claim 1, wherein said machine recognizable
compound includes: about 90% by weight of screen ink sold
20 under the mark TECH MARK MIXING CLEAR, about 3% by weight
of cyclohexanone, about 3% by weight of dye sold under the
mark EPOLIGHT VII-164, about 2% by weight of dye sold under
the mark EPOLIGHT VI-30, and about 2% by weight of dye sold

under the mark EPOLIGHT VII-6084.

25
17.A card comprising:
at least one of a translucent and transparent card
surface;
a machine recognizable compound containing an infrared
30 blocking material associated with and substantially

covering said surface; and,
at least one of a holographic foil, an integrated
circuit chip, a magnetic stripe, an opacity gradient,

embossed characters, signature field, text and logo,+—and

30



mark EPOLI GHT VI1-164, about 2% by weight of dye sold under the med B MAY 2004
EPCLI GHT VI -30, and about 2% by wei ght of dye sold wunder the mark

EPOLI GHT VII-6084. 25 17.A card conprising: at |east one of a translucent

and transparent card surface; a machine recogni zabl e conpound cont ai ni ng

an infrared 30 ckj ri.al iated wth and substantially
covering said seullrgfb g{cg’;aqgn&% trgt 1I%ez§?’3§%% 8? 3\‘,:\%6Y%td1n§pl‘ﬁ CFHIF, HFhe
integrated c¢axdii reahing wmaemipeet regatdligse, @ ohacidogigiedi @ft , the
enmbossed char agter,S o 18k ; ' : xt sand | ogo,, and 30 2 6 MAY 2004,
wher eby said carsgjrig ca%an%\tleléir %Pigg%éljvoaft %ﬁ%dac%rerisor in a card reading
machi ne regardl ess of the position of the sensor along said surface of

sai d scard. 18. 38e T@&rc?%ﬂ cg.tal_iﬁl @]WMereggersgii&' §ﬂéj 'Csaraq i 2 g‘% clar?eascgf one of
a transaction card, identification card, snart card, & 0 i S\ d, charge
card, debit carHragAEIoncaRrEd. |iffeatihi ¢amionscerdgesmamrtd caglectreditc

comrer ce Cardcaﬂ@PUEEQ£?€ngaP&PeHeb%Q 13y hea%?E sokaghgiq%%ZrmngﬁFin

sai d nmachi ne recogni zab conpound I ncludes at Teast one a coatlng,
film thread, Stprags icérdj nkleqtngeic prmmarceandrdl alechment. arkb p2PeA. car d
conprising: at |east one of an opaque, translucent and transparent card
surface; a_machi ne recogni zabl e conpound containing infrared bl ocking

mat eVl al s aSsORF af@ddwicth Aid™s st artersiny said dgmebingg regepateable

hol ogr aphi ¢ f ebhpoudia iikegaad egh Cidaaw bnehbp; 2 aB8at BdTBEAGK CriiLide;

wher eby said Cfrd 1S ca ab%, of activating a sensor in a 25 card reading
machi ne regar Bf 885 Gf Phe iiﬁﬂﬂ BAPSY - 13 PLanekittadj acent said surface of

said card. 30 21.A card substantially transm ssive to visible |ight,

15 20.A card comprising:
at least one of an opaque, translucent and transparent
card surface;
a machine recognizable compound containing infrared
blocking materials associated with and substantially
20 covering surface;
a holographic foil;
an integrated circuit chip; and
a magnetic stripe;
whereby said card is capable of activating a sensor in a
25 card reading machine regardless of the location of the

sensor adjacent said surface of said card.

21.A card substantially transmissive to wvisible 1light,
comprising:
30 at least one of a translucent and transparent card
surface; and
a machine recognizable compound containing an infrared
blocking material associated with and substantially

covering said card surface, wherein said machine

31



conprising: at |least one of a translucent and transparent card suzfaacMaAy 2004
and a machi ne recogni zabl e conpound contai ning an infrared bl ocking

mat erial associated with and substantially covering said card surface,
wherein said nachine 31 2 8 MAY 2004 recogni zabl e conpound i s

substantiall v dJ ARSTREPL Vecdipoukls BLE Ll WOPIE sald LaLdile capabl e
of activating a sensor in a car readi ng machine 1n a vari efy of
| ocations. 5 ¥EBiRleattightubstantially transmissive to visible |ight,

conpri si ng: ast:gn a tr cent S nt_card_ surface;
10 at | east g’?\hér%f §r:ftllﬁo %%Hr al%hitcggggli%,ggnacﬁgtgggiﬁe%%egs%uﬁ %h‘fap]f a
magneti c strijrRadiag opeleine igr advariety efibbswsddopkar acters, signature
field, text and |ogo; and a machi ne recogni zabl e conpound contai ni ng an
infrared blocking material associated with and substantially 15 covering
sai d card S@rfaceardhepebsradiiglhychtrensicsdiiezalbe sémpbled 1soht,
substanti al | ycbhsisiingsi ve to visible light; whereby said card is capable
of activating a sensaor in a card reading machi ne regardl ess of the

| ocation of the XAF J&A8Hrong Gifgat kearuiuFens3and prrsespsrent daashi cating a
card subst antdgalaky; transm ssive to visible |light whereby said card is

capqpl e of activating a sensor_ in a card readi ng machi ne regardl ess 25 of
t he Pocation of tHfF SEASHr %R cenboLlegrprddfi Sekl oftsanBegrat®d conpri si ng

placing IR fidimdetweemimt kheaghgheric | ayelse Of aBETop&RitdA. Hragidind of
actuating a t%rgjnsac i on nmachi ne, having an, infrared sensor and a

magnetic st riPEorEader AR Y- st Faﬁ‘?/l%gr§ﬁ§ba?%t1°€f"’ti"%‘ﬁsl ucent
card conprising tdhenaeheps Bécodd)izAbD¥ i britduAdC abat SFAING0 a@Nen fared
transparent Eg¥%cking material associated with and substantially
15 covering said card surface, wherein said machine
recognizable compound is substantially transmissive to
visible light;
whereby said card is capable of activating a sensor in a
card reading machine regardless of the location of the

20 sensor along the card.

23.A process for fabricating a card substantically
transmissive to visible light whereby said card is capable
of activating a sensor in a card reading machine regardless

25 of the location of the sensor adjacent said surface of said
card, comprising placing IR film between at least two

layers of PET IR.

24.A method of actuating a transaction machine, having an
30 infrared sensor and a magnetic stripe reader, with a
substantially transparent or translucent card comprising
the steps of:
a) providing a card having one of a transparent and

translucent surface, an infrared blocking material
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transl ucent surface, an infrared blocking material 32 2 8 MAY 2004 23 MAY 2004
substantially covering said surface, and a machine readable magnetic

stripe; b) inserting said card into the transaction machine; and 5 c)
sensing the presence of the infrared blocking material on said card to

cause the magnetic stgjBeant SA9Y JoRe2ERD L% RANGHES ShA' BO1al0: 33

readable magnetic stripe;

b) inserting said card into the transaction machine;
and
5 c) sensing the presence of the infrared blocking

material on said card to cause the magnetic stripe

reader to scan the magnetic stripe.

10
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