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needs cash, transaction cards allow access to funds through an automatic
teller machine (ATM. Transaction cards also reduce the exposure to the
ri sk of cash loss through thd3ackgiound ofithednyandioReed for 20 currency

e>o<| c hatngﬂ)s \Ahfent‘rm@mhf?ragoﬁ ef tf‘zgffsba@dbﬁ defdseiveidh Qaq&ula}trré eérdhcmﬁtﬁ tb (ijap Rth
advant ages o r Cll Oon, cards m ons S .4 now
produced arfPdi; ?gl?éghao{hﬁ?ﬁ;‘l' |S;P“ef1h'ar‘85ﬁ tgguﬁrtates]dn ithe r?@gﬂ 1%35 chﬁajnr es to

di f f er ent i ataesddtien cardaimdse typicaliy reetrnitted itd esloct restauatants land thotels gnd Wére

transacti Orbft%@fuqﬁer@t)taﬁ Qxélt{.’fj‘sﬂeﬂgfs@ of Prglvf[dﬁélsleém e {h@pﬁrodhagn%ﬁpgs}@ s 25

nanme, the ard. The
cards al scarssutiieluge phisansation gergis @ﬁ‘éﬁ iwpiglyfireiferated romcthe é’@ReQ)$taleﬁet° card for

the Carfym'lﬂﬁépet And PERYd B8 rast%r %awrde ﬁ&rs@ét@h%?ds%@hﬂtsénl)f RfoR4tinand
tenperrng T e initial cards mer el éyserve as devices to rovrde
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trade groups t eans S er or gani zati ons have devel oped
advantages of transactron cards hundreds of mrllrons 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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nore sophisticated transaction cards
readi ng, t relpitentight| dheseadhndipgrams 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,
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25 third track is reserved for financial transactions and includes enciphered versions of
the user's personal identification 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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the range of about 400 nm - 1100 nm (see Figure 8). However, the visible spectrum is
25 about 400 nm ~ 700 nm, and the spectral sensitivity of the phototransistor is about
80% at 950 nm and 90% at 840 nm. Thus, visible light is not part of the analog-to-
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

4



the voltage data received fromthe analog to digital conversion. 8 MAY 2004
vol tage range of the sensor is typically in a range of about 1. 5V

4.5V. V\hen\g ﬁi%lgmlks inserted into a 4 2 8 MAY 2004 WO 01/018745

pcT/ usoo/ 2485 1" Meor, the vol tage drops to | ess than 1PGNUSHEHating t he
presence of a card in the transport system After the card is detected by

th hot ot ' t de th t t
and acau r e S BRE 1R ok o 5 S it B, indedi g ectegos ffa gt e 111 P
manuf act ur etransport HﬁthEDA&anardje\detastedrbyame phbhtiassiston theanagmptiestrie Onr on

d Sank J ' 201, Sant
Qoo o s o s @R agrbliY duiit by SRS hel HiciBlon, Riplden bl 1me ™o
readers typmnagnstiy siipp) dvingrwfecter of FfBCDEQ saneerrdevicedti @hAE)ds; ifr examplp, set

forth the |0ﬁﬁ<§ri i 8hnigBIsdikila SapaR d4gol ERH Aferical EAMRVS/, Sulps $4! Mer ous
conpani es p{;‘% ﬁ:@“fg‘lffgée t versions of ATMs, the 10 Iocatlon 0 t e

sensor with ot subject to st andardl zation requirenents. In
the past, the va:sprmgadsmﬂetmmw ménsb&ﬁ:n&@rwwnd%édamybubﬁlyﬂ Mwdiefomot

affect the %Qi Ltéﬁé’ar&’ﬁr waltd}?% cnflcal ezﬁc{}?letp oc8 Oélq c{jp.f?t rcgw?’,ﬁ&rfa“se t he

transaction card inc Rat any
portion of HPMGV@pabﬁ.PéUQGr am;@reus omm@ Pr@dmedd«ffmeeir verpibng & ATREEDtrem ssi on

and act hyat Bcatlof of %%Eﬁs&@%lmhﬁm Rhel su ]'e‘@f’iﬁﬁ?aﬁdarééatmﬁ g%ﬁrgﬁ\‘eaﬁ'tgl fy to

provi de a unlgge |na and to neet consumner

attenpt ed tHedavelsy Wﬂ"&r‘%‘iﬁ‘ﬁ?@rﬂf “?ﬂSeﬂ"?%[rY‘é!‘lhlﬁ‘ctB?lNM%@%&?@*PQH‘“Q:@M&E°f The use

gf a traﬂstpar.erm taas"edsmw tatlabh BHt Hchiséathe ttdheaét:aﬁafatrd mmea raansl stor
ecause the

f f
t ranspar ent S@Rfaf’g%lg ngpggd'e?ﬁﬁgﬁu&ﬁ%ﬂsu' \qu.?l CIl tiﬁ’%gc?frjr%? ﬁp?‘*ﬁ @”S?ﬁ'PBL?BW t he
card and becirbinttauptthedRBY enissigphatdodatieats itrst insert flindot2Dsistac hiHo@ever,

theref ogge, Qr‘él rgcé}fﬂ tﬁ% 0%15 { Wgﬁrﬁéﬁeengﬁd %brpééi%oﬁs%'?rgr d&%cﬁ‘}&%b’am&md the

equi prent . n an em conpani €s have nt ed
opaque ar ea@aVGrﬂttSmP‘teFjé?@%%ﬁltan%f ey or ﬁarﬁpcgmtft@ngaqlgﬂ g% dee Be Qf@aque

area to actgapsreht@rd WHUY oﬁ&ﬂﬁ& aBtiva@ théTi¥Brt phiste@arRIstor Beause thd IRED
af orenenti oned .vari ati ons E/ hocgo%fogn of the sensor 25 .in n ATMs,
{‘3‘ P‘@’é{ '8re

the use of PTRFIPRYH a'%ﬁﬁéu P FARRENC SHECHi 3 thetradip t he
card to actwoad elrrlptyﬁras'elﬁlslﬁt]gh the eard whdl bedortat detactaaasy tiod prTd&&nsnétbt eT Heat i vel y,

cirort 65 T Vo, olfPHRERRECHE prdiapoe’dh s gy AR B oA L o

process, wheatpmst.en InvoI ves substantlal pressure and heat, the | ensing

surface woul d be, g sitdaih RsdRe tﬁi@%FJbW@omﬁ&ne%%abe pﬁntggo&%@g a?éé's%ﬁa for a
transparent, or translucent transaction card which'1s ca
transparent cards in an effort to provide an opaque area to activate the input sensors
on ATMs. Howaever, dus to the aforementioned variations in the location of the sensor
25 inmany ATMs, the use of limited opaque areas on a transparent card did not allow the
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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activating an input sensor, wherein the input sensor may mterfaceﬁ&‘uqﬂy 7004
card in a variety of Iocatlons Furthernore, during the card fabrication
process, the cards nust be detected on the assenbly line in order to
accurately count the nunber of cards produced during a 5 2 8 MAY 10Q4
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trans p%%ﬂ%ﬁbr&fdaiahﬁ’ th%%rqw 41 Qn Yk ?éagétﬁ’e bar@Blio inlatdRGH porkibtEof & r@&ér&ﬁc\%jjf@ such
mes@l | iy Bété'?ﬂ b$& hﬁ%at‘dﬂm#rh? Rt Rafims \Vbd B braRSpaldht ¢ J ll ht.
tr ansg&zh%:; ﬁrrg blre%? &ddb tc!??he r8 &h? a(?d [s e i 5&]?3 &% reflécr\ Ihon of

US- A- t he

car d %ﬁ R o sygopat Ing topio tfs B scgatg"gt MmN e

Takuj i Vit IR-geject en’@?t EPa"BYVé'?ﬁ‘i? gsitg aé?tt%b? getBrehiody t@%PE?"'"\MF’%"ﬁ“%’t%Fes

data i faRECOPIPeA 18IMiRAk | R-r eadabl e bar code in a central portion of a
reddrdi ng card such 30 that data nay be read fromthe card while the data

renai ns substantial |y transBilebSummarnwdfthedhventioght .

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.



Since only the I R-readabl e bar code data of the recording card is 2 § MAY 2004
described as being reflective to IR Ilight, Takuji fails to teach or

suggest th g feature of coating a translucent or NS arent card
with I R—detsgctﬁlzwe material to allow the conposite car GP({II()I?SB% %98t ect abl e

by the proximty detector of a card acceptance termnal. 35 Brief Summary

of the | nVeMotééVerTalﬁln@rtt%srﬁ&ﬁufédﬂ)f&mf irEfbabfIntaRES, ﬁa optid I?Fe%ﬁ&mfagfe d%FrPdUC' ng

a transparen OI’ tg%ﬁs %‘Cent transactign card VI ng one or

features, s Kot PeIR oMy @ personalizatign gewge. dT‘?R?Gﬁ'Qn Wi 95, COUBtPT ver
nmagneti c st téyid takcoint trtiun®er stransagortdards Fbduce in ARSbihbly ieadi ent, and
optically recognizable ink 40 or film contained wthin the construct i on of
the card, a translucent si gnature fiel d such that the signature on back
of the chrd is visible frBrietDas ' pe card and an "active

thru” date on ?bﬁnoier ESMpISE Jnlas ft&lfr th%e@'@ééti\lt( ll’ﬁleﬁ% l?l% V\% dreﬁ\?e%gw zabl e

due to an invisible or transparen rar
di stri but ed"R7eng tofke delqilpddessiipfieneand deinas whsn eansigaieddn eansedian withdhebl ock

(absorb, refgiawhg .nu@tretutémgura@cwm&h rﬁ@yf h&%)tolsaéxéanﬁdwel fomtngafwrésr gasmt all
other light. ,Particul ar ransacti s inserted into

0
an ATM devi (efere ’tcﬁé‘”fnf’aﬁtgﬁgﬁﬁf#?ré‘?ﬁ'?’ CPPPYINas t qlf?‘ﬂ%‘ﬁ%‘“% Yefe infrared ink
or filmi0 ther elfigurketista frerit iviey df lae epdnydiary transectidrocard é’ccBrdM’c\é withOzh VWO

01/ 018745 Pg‘(g )%,%g oi%e%;%gé%wmqh{%k%,the manuf acturer of transaction
e car al [

cards, theot |l ows an I RED |ight beam from a
per sonal i zat i on Ftwrﬁi 283 bapgpy@wc of@n exeimplarytrapsactioreeard degdcordancs withan t he

nunber of tgmé@&mg,q%f@,@ =Ye) Hto"hn assenbl y line. 5 Brief
Description of the Dra % " or | et e under st andi ng of the

A nmo
present inventi 5W“FPa§/'sl?eﬂ°g‘(eﬁ”?ng€'ﬂ opipe C?'@ff@*?rf"? RIBCash N aROPIIRNGSWI ription
and cl aitgs eteeiplarpasbetitnet of theostamadiventiony th the following illustrative
figures, which '
ref erence nunbe Or?istggraﬁoﬁgf é&l@o s\'@%&feﬁqtﬁ g%n@%eﬁgaob Hé%% %A&t’er}te
figures. 1oofFlR@tnmm@cq>r§amefwmm exerepvarafew@ndlewemﬂﬂwmesenammpm on card in
accordance w thegflro & %@Eeﬁ?{ ﬁt?ﬁ@é?'lﬁ@j‘énffgre& BiRERARR) sd kSR ER Aty i gur e

2 is a back view O transaction card’in accor ance wth an
exenmpl ary eh®égi wa.\telwsthlﬁ@edﬁe@eeqttab@m\%%@%nm qri9gen180&NM & geoprdgneadi agr am

Ol;mt ge Qer dw}{ttﬂéﬁ EEHPIRN eMbEHASS of Meék‘éé@:ﬁtmﬁt%ﬁ/\ﬂ th an 15 exerrpl ary
enbodi nent of t sent vention: u a ner,
wavel ength for ?W@Per gf'? @(ﬁr?%h q}&pe[cfrﬂ ﬁf@@?’oﬁﬁ'rve c?f ﬁghpgﬁ' ﬁtofﬁ aﬁﬂ%ﬁ dance
w th an exehgplirgre wevdlerdiminrihe odnge loé agmue 400 timi -mMvi@A timoim; accordance with an
exemplary embodiment of the present invention;
Figures 7A-7F show various embodiments of card layers in accordance with an

25 exemplary embodiment of the present invention;
Figure 8 is a schematic diagram of an exemplary sensor mechanism within an
ATM in accordance with an exemplary embodiment of the present invention;
Figure 9 is an exemplary reflection and transmission monitor with various optical
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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Figure 5 is a graph of a typical IRED (infrared emtting diode) s(c)p? gyml'
an ATM having a wavel ength in the range of about 820-920 nm or 0 6

in accordance 20 with an exenpl ary enbodi nent of the present invention;
Figure 6 i sWOMPHEMT of a spectral sensitivity curve of actysesh

phototransistor having a wavel ength in the range of about 400 nm- 1100
nmin accordance. W t | ary enbodi nent of the present invention;

xe
Fi gures 7A-7F SHBW'@Q??(?GQW% 130 flMsbese strgpgihs 89@r%aﬁm0fé@'éﬁgfﬂz@h@'é with

an 25 exenpl mmwoammmmmbortdw picomiande withvaéxefplarybrdbddinéht bbthad
schemati c d b exerrpl ary sensor mechanismw thin an ATMin

accordance xeﬁplary enbodi nent of the present invention; Figure 9
is an exenplary FrI@lil’BéEB sbowserenpregnisanid stergthsatind fiim intstfécey an ia@rgphagrt i cal

componentss fsRingtaauHi EVARCILED drvarbll® i e ®RBL N%LARGERLLPIS shOT

moni toring the m 1 n accorda exenplary
t he present eix?m%‘ﬁb’|em?°d'megh?féhell€fe§9ﬁ'bmef'ﬁﬁn,exerrpl ary syst em for cheni cal

vapor deposmorFx@jreRETshotvbleStbmﬂ Qqud#@Fe%léMstWh@meﬁPﬁs‘FH'g’f‘ééh &IRaA1 ment
of the present invent exqe@ exenp enbodi nents of |ayers

for card cofStYTRYR Yiha 8‘@“‘9\5‘ th&rPr%%?EHﬁYeé‘F‘ ‘enbodi ment of the
present inventi diigurd 12 Sﬁoﬁﬂ&%né%#en\ﬁts()ﬂdéﬁé&@ﬁe@&ﬂxuﬁﬁ@‘y%r%d chidgune 12A

shows e a@éo\‘derncé mtpgﬁ'?x g%éd:%nt%f Q\S%E&eﬁf ipien&&pngt h (Ib/in) v.

filmbond for various I'h accor ‘exenpl ary
embodi ment of t HdgurplEsbews B*ﬂmmry 6mM tp$tgesulis IotBhe xansplary @mehaegdsbond

strengt hs atacédﬁ@nf:él/vﬁh'aﬁb%rﬁ;ﬁ&@%n@@dlﬁeﬂro@%éﬂésgnﬁn\?etnh&pgth (Ib/in) v. film

interface for various I minterfaces in ac ance W th an exenplary
enbodi nent of t Hd9Y? é@esﬁf’w? 0 SXEMBIR o thegliRnsmissionrRRRSTe Fefismalay g1Rem nk
i ngredi ent s cads dh @>ghaphi bf pe@smtetharamissioni VI waRISHgth T ecorddhcd Wigx aRp! ary

enmbodi t ention ure 14 shows neasurenents rel ated
to thegg%exgaer#a&yghﬁégﬁ] car& ﬁrﬁsenﬁlave @8’6?8 nce with an exenpl ary
enbodi nent of t gyt 7lishow exéramary Ristjteseltsifsr wEniows card empbdimgnt& T\ t est

results 10T g FYBRBHENSAISRA \ Sefapich (AHIR'ABSARY Vb df R Y

enbodi nent of the present 1nvention; OWsS an exa t he
transmi ssi oﬁ@%@?@tffgﬁ%%ﬁ'bmwo@reen cards in a graph of per cent
transm ssion v. wavelength in accordance with an 15 exenplary enbodi nent
of the Rgesent I nventiop;

Bet10d Description of Detailed Embodiments

In general, the present invention allows for the identification and detection of
various articles, wherein the articles include materials having machine recognizable
compounds. The articles include, for example, transaction cards, documents, papers
and/or the like. The materials include, for example, coatings, films, threads, plastics,

25 inks, fibers, paper, planchettes, and/or the like.

In an exemplary embodiment, the machine recognizable compounds are
optically recognizable compounds containing infrared blocking (absorbing, refracting,
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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Figures 17A-171 show exenplary test results for various card embodigrg MN] 2004
in a graph of percent transm ssion v. wavelength (nm in accordance

an exenpl ary nﬁ‘ﬂgﬁgl ment of the present invention. 20 Detail ed Description

of Detailed BENbOdI Fents In general, the present inventi B TSVHE for the

i dentification and detection of various articles, wherein the articles

i ncl ude nmat gfith @'\/%oﬁt%urﬁﬁ tﬁ@grme/%% p?é‘s%ﬁ‘lgﬁ'h%g)gb.ﬁ)str&@gp%@gﬁﬂed-m%s?)‘ttvhffl es

i ncl ude, for exa e, trans i on car cument s apers
li ke. The rraP%fP?%fPéhqtFh?l%@"yr?ﬁw@%@h’ﬁm@m&%ﬁ.aﬁgghemmlnﬁolutrpmdyadak

pl astics, 35bskr@ﬂé$mafbh§l@n§/or ﬂ*\%ﬂlﬁé whiéh @s”r@l%%tzﬁﬁe b§RdeAsor! Mear é;léﬁmplér;ﬂ
exenplary enb

lne_r n za u tlcally
recogni zabl & BB%S'En@? °8§$PJ )éf‘?ﬂoﬁﬂzﬁ gP&T 'BI’?SE‘&I W%&i%‘% s or
refracti Ag, refldcts most mfgared bghit, ot fravgmits nm*stfwrenmeelhhgm&wmgbt i ngr edl ents. The
optically recognjz Mﬁtg&, [ I glored to
produce a desi rgg e fec{r&%/or t ey Owéaﬁkt ael%ﬁg%%%!aelr) cgg]f) e +
conmpounds, #Gemoeted inter agratapaldn thw/fermue @sftba.nplagtwc |fiRer, anhacnoemﬁte,

features. Th%nﬁciﬁlésﬁ@'or‘lﬁ’ém@b'étdﬁatﬂf( efh@a@%hén&?@&@ s étharbmba.hm wﬁléﬁ' stance
properties, ty an Sic erties, suc

r.abi
appear ance, ’#?'B%"bfhle f&gge Iﬁ’grag s‘g&%swl ?lz% Pgﬁa??&?"u%fjéﬁwegééqnbt ance,
corrosi do r esjasit anmerganid maie(ﬂim I ‘Dhie infrarbd lnktnyay d\ﬁpl‘&otﬁedfard b k@slﬁ@r@ﬁ such

conmpounds t not 01 01874

T Usoo) 2430 BE SermaLiibs biekees sho e gl S, Pehapercy e
One ski | | edas fithogrephyy grawiie| ﬂe)@ppalemeat:@tmgaaurtahecoaphg, a:eller goatieg @gdorz abl e
compound i s C [ t nd/ or
Che 11 ke i ankeC AR el ARy i M Beost Uifod g o e Wk BEa b o

t he optical F'SY'”B&QBBH'PE‘a(MVeCWﬁWG P%C%He‘it'ﬂﬂ‘ pegtband A scipan With s PeriES madsor bs or
S refl eats BRebf hstut 80 @lbs/dndliTthe IRURK fspAf@HIdcfsERAY poItiBR of IN8\eRtiRn@kd's of

light. | t. th | | bl d

| ncor por at oaTATE 8 AL B B1oIF FEodnees, 3 e Sabertbelan D ast o, f ber. Ik,
concentrate, tlBecanspltstalaiveeryd sarsitiviyef amatdiriary, oliserveafbr aspeoifickddevet,

and/ or ot heg; ;Wiﬁﬂhé{ﬁh%bé%@eer?&?&ﬁdElfo?f%n%hﬁfrér‘aﬁ‘%’cé%fov&b%hmqs Rferdifle 40 0

w. (% of a conpou derived from 10 organ iiorgani ¢ nateri al s.
i nfrared i nRessuse Bpinvisiglettp thsahuma ¢yscia nFT"@QhV\é\lt&)lghtbyAS sush, o dnvjsitie a
Isc : ﬁgnr gb'h nwaﬁd%%ﬂésvlg;ng@%bﬁém@gyr B!(S:égﬂﬁe' 29 %nsrﬁ?}gfﬂn&g}'{)ngad?scaHﬂBhl e?s
cl)at i gg gnéfﬂa{' FXeﬁ’lﬁ REMPIRRY 'Eg?é(ﬁ% %ﬁ":"gﬂ'ﬁ%ﬁ?‘l’?{awﬁs&&é@g"t 8{5 i zes a
SCreen pres® 400Fi dapeas \ant Irncludleg'ar‘i@ghemeﬂnpsmmio(i’wmohnab'leeres)stamrnfelmé i on
heat) and a;5¢f RG0 o%éé?ac?e AR EJSE&m%?g\'\y 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
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15 size of about 80 lines/cm The IR Ink is printed across any porioMASf 2004
the entire card surface of plastic using a silk screen press, as

descri bed cause the relative eye sensitivity of an ordinary
observer f(t}?bg%spggl fied level of illumnationis t\/\%%&%l?’%ﬁ'ﬁﬁd

400-770nm infrared ink at over 770nmis preferabl e because it is
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| RED' s, suc exarrpl e, the Sankyo Sei ki LED s, which is about
800- 1000 nm Thé)oe\xermphaﬂvyknowh infiéred  Inatetials comprising) Hayeresh clielavtict bed

phot ot r ansi Sk masrididI6r &RJ §‘?£}S%aﬂlf1 n%hewa%aéa GRI drectlR Ma%} %ﬁé‘mé S

detected in a transaction c I ne, suc or exanp
gr abbi ng- t y{9& CATRAYREE th Aecordance Wil BXemRjan @m@e@m@n@rﬁ “&ﬁ presant inventione

recogni 1abl p thiRraRAtRC he |grﬁdh@s & c%@'&bsorb @y@’fﬁzlmaﬁﬁﬁmé bBénergyandt HaE Of a
wi de varlet%/'?of co are derived of inorganic,

or ganonet al ¥1299° §1 BY%%[W l'b°fleé’?@y a'?PélPBé ;TRQ? §”?59y FopVErsions PhabsemtigtRingds,
nost conmoningy rbar @#oeardr ielowi ahysstimuiayisn iwithidethe @tectrorpdigieticlgpectrliie TiONpounds

| at i f th
i nal o 2 siRABEh rayeRa P rBYIE SalaP Ruls P S b SRR oM, BEE ebloP Ty Oy "
The i nf r ar eBNlearps ki cerenaynds Bey ehangerfram inyisible @y\é?fléel anghiart thei like, Ths grrent
and/ or ‘?QCaﬂﬁﬁﬂe@%@ﬂp&brﬂ%ﬂ%e%@ﬁnt'lﬁveﬂﬁo‘hoﬁﬁﬁﬁg |r1c6rp€ra@éy oG dy3fermn WREH UM

whi ch can be |nc? orated info a w vari et end-usabl € products. The
particle siP¥EPH% ”Q%PPSW@HG'@&%@‘%W%{I?@W? S8 H@“?Pa?%islnﬁlas "(ﬂ?FPJ@h c,
thread, i nkiypebfdetedtabléfeatptd withir e ditielper sed or di ssol ved and uni form y

e St MU < SpGLL B LSl s g ATELROESH Sy ALY B ARy <o
or doped r ainfaredrcompoude fdr alss ircthreabls; fieérscesiatings| gnd ise dikensBipdaeysthat san f or
conpoungg | He ﬁES@BQ@é&Q@tthtr&eﬁﬁﬁ\f?ﬂhéﬁ Mcl&&@é&i’ubé%gﬁé a‘a& \Fé%%ua’i gst

I nventi on. hi's cont ext es a sor e |c

wavel engt hsthéfm%‘ﬂﬁf'@ie%ﬂﬁd thagyoset Hﬁﬁ@fe féwrwr@n@ﬁ'ﬁscﬁ’ %H@P‘E)fy resiisanot her .

The ener gy saxfw&wmwofogucﬁlbmé@t 4ré N polyd¥epyiehe, ﬁgb@VQ)oWesth'éﬂWlé#ﬁWlnyl

stimulati Onac\:’gtéte copélymer po"?yvmyPacegart]ee tp'oﬁ/ef?w?lene c\‘{mma-{eae rubber, acrylic, epoxy,
butadiene-nitrile, shellac, 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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conpounds may absorb specific wavel engths of |ight or change from @&2@8 MAY 2004

color to another or t he conpounds nmay change frominvisible to visible
and/ or the ypkgoiside 15 infrared conpounds of the present invention are
t hus i ncor por at ea into a systemwhich reversibly chang%g B4 el engt h
of energy to another, hence causing a "fingerprint"- type of detectable

feature Wt ignt cof?'ﬁetrrhﬁétgf 1héy%'ir%?¥rﬂteriay]§uéﬁr 50 gﬁgf(grbﬁlgzwrep@ams” al s can

be m xed with a binder oun eads
fibers, coaffigiers antipxidaats| predor tmtlmjéqnghttenqs. way) be2Bidbie dreerdo phiaved in

the present bbtféf%ﬂldt%e'p?d‘debtg@ éé@tﬂ&&etdr%?@lav.gdﬁtﬁe'r?{éi‘éna'?wh as waxes,

therm)pl astic rj§| Ezm)set resin natural resins or
synthetic resin rt'cgl?@ﬁ' eiher mpigdals, may Renadsied de raliow fer. colgs| shifiedisym ene,
nyl on, pél yedoren,anethby taoresfter stirulatias.e Canmonig paipjoyed mambtﬁ\suay bs aygef at e,

| yet hyl . di t |
Bhel I ae) gofameRts?aHBtan IR Hmp A Hlohnis" BN ined el taR i fised 5™
chiori de, sPlomsnesvesible oaloryariangesdtent pnepotignstely to 0ot ot eéete Such
nitrocel [ ul ﬁé@'lal’éo&éha% qﬁcorpé?étécﬁd’ir@étﬁ‘ \Qﬁh HRP g ngdgc?mtfgﬂﬂ&é’ dgl‘ﬂg Srtaf’

hybrid and/or the Iik can use

pol yvi nyl chPGFessing %ma}'ﬂe(ﬁ?g?%ﬁ@r twdmf?é%%%r@%nd%@vwbpen PfoﬁQﬁS%aT nat e
and/ or tibe Usdéef nﬁ&ndlssswssaecbotveﬂutevmtamglybblb Naredt thE ke B b &dided fto gdhﬁred
to common catd_.a S_usi.n ation of bot

30 If the c% %r{@elgq'c"ﬁ é°P88W%SE r{‘?erf%oﬂs&/ﬁ‘eéﬁgc?ﬁé'ﬂ'gar%ngﬁcﬁ'?fﬁﬁmﬁﬁy not be
achi eved anttladse agénis,cadhesien smmptersajevakm agentd, drigéor hieolfke mayi lpnstddet ¢o t he
capture devijgg,

Therefore, the r|mn¥gﬂar egWg#ov%ﬁﬁ@géé%ﬁ\bg?%sua 1y Bpﬁ\éall ﬂ:nedr%%%inﬁer'n%@ra?s n%gy tion

at a total @aRpbALRddebin %W@twh“emﬁ/l'fl 8 cgorieps Sxiﬂfe 699 to meittajpraefowrlavsl ¢f f rom
about 0.185%sontrd8t Kekydtn ﬁMﬁ @0bstralda W@%Qﬁfrar&dﬂé‘orﬂio%ﬁ@d“ére mat%a 8 MAY 2004, WO

01/ 018745 PCTI U§C%Y(F2 nve tion that other materials such
as, for exanple g %%PH%P? enalrseqre gg?cgng'xer éfh?l“t??’i"WSHi Bangef Arndht i cal
bri ght ener sfibanszai dedidebrponated dée atwidachiiety @f matdrialRl Ties p&eaﬂqunﬁ@pert | es,
aest heti cs, \ s | C | t her rials
may be adde%&{i%$@1{i}?%v(/b¢ %xram n&u%ﬁﬁtferg %L e afr}?tg'ls’ %p%&f%’;}' f'?%s a‘il."SP‘h"é col or
after sti mufiears, @netal(ﬂbmanwrémﬁdlkeyédammeﬂﬂ théss fibasimaysbedyda, polpésierent s,

fl uor esggnt ccﬂﬁbﬁs,wobp r@llﬂoﬁésem ﬂﬂﬁn%ﬁeﬁrﬂ%maéefb@yaltéc#@bapféa@tl@? cBffidke! O

pr onot e reverS| | e col OI’ chan rom one color state to. anot her col or

state. SuchPPlnRvdeng ehiedde, pe Prﬁtlf'af‘%o?cﬁ%ﬂ Byt 18leolplt friacatete: 3138y ed
conmpounds dwood)grotiividoR! carwnpamganmgﬂwrs nand/dp ethadued aﬁdherbérhe:ahnﬁd ar ed

vator. gt yoBrapoERe BRERLRR e Mpstiss Wifetle F5h Sacfinde VR ETe iel S
properties #6ck rpastintroaterdls, Adsthe likee Ssieh ofiaterialf aen et sseddetboarierss,
25  continuous manner or can be used as mono- or di-filaments in other materials.

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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rel ease agents, adhesion promoters, |eveling agents, and/or the |ik2 §&&Y 2004
be added to the fornulations for inproved processing properties Opt i cal

bri ght eni ngw%ﬁﬁfs%%' s may al so be added to ensure whiteness in

colorless state and to naintain a low |l evel of 15 cont F%E’PS"B’é‘t:’\'/’\ben many
substrates where infrared conpounds are | ocated. Fibers of various

mat eri al s ar, [ or i bers can be
hcor por at o P StheP meleEortBLAfs MadR T, dRSRTER, O WAL B fon, Risii Y

cont enpl at eSMbpdimerly teptheead pan Breavoven I9e pen-weyant Hst lnfrarbd lestarialscomoby mer
fibers, chemkigdled dircBtgr mto Hﬁﬁ@hoﬁlbgf%rrﬁatnﬁ%ﬁé %av&rh@nr&dt@%to Ftﬁé‘%eﬁfegf these

fibers may cotton casel
protein fib reacﬁgatt %ﬂ“@’ ‘éagéq aﬁ?é'““%rmmem “’tﬂ‘%@'@d in B??I‘?RW A3 fikes 98
chloride$ p@la;smﬁimhane acetate, polyvinyl alcohol, triacet at e, glass,

wood, rock wool, n [ he. | i uch, fi bers
can be incorpor T eé%gﬁrbl?ﬁ/xgg%ﬁt%on{ EEJS ggé’gsf'teéra 'ﬁ‘f‘% ?u "’W%{% paper
pul p, pl ast icempeifiens asd @R, bepisask incmerhtcerd atbmlcatms tMeredeK,etheSufahed
materials C%&nb&m% Wa&!o%ﬁcé Wutﬁl thezﬁegé?rpﬁhQerBH%am%d%ron%ad? pRgged as

nono- or di- b eri al Mor eover rared mat erials
that are i nd8 B@P&W@ﬁ"?'ﬁﬁbrﬁﬁ‘p%?‘?rﬁgOQéFP $120 parsby Weight, Butupastpreferakia y of
mat eri al1®, #oeh.c,15(0artedaneiget. nyl on, acrylic, epoxy, pol yest er,

bi | ei m de,
| plois;rgarelbgnnate e, pollr?g apl?éﬁ%%t 'ngs?{g%lyv"ﬁ\dév % ﬁ‘és(?r %9 'E@E???e?n‘ﬁga"cvﬂﬁﬂﬁ?mﬂ‘ge that are
i ncor por at ethei fallawirfg damples 3compasative ®@samifléd, nesh exidraies tred Lisckexampiag. Ae

processed d Hfseﬁééhdﬁn 3 éiaﬁ\gl'eg qgét@ Bﬁd)glg@sg‘ne?eﬁ 't ﬁ@le?sultlﬁ%\nk?k\.lfﬁdlelnﬂy ?ﬁ% S form

application oun
of a singl R FrgaEen @W‘ pbﬁatotranse% deteetianoflt ig updesstopd tat thie prasgut inentivren

processeag i i rbt lifitdd théﬂ’etoffﬁib'ﬁ%ianﬁ&e A6 BRMleddh QL BiviN ﬁB@%l"at%tthéiniﬁ aﬂ? of
conpounds Frocess e use. of conti nuous

O o oo PaTTIB R Ry o6 EBo RS et Fo cboRat o558 dsm 1 2845
PCT/ USOO’ 243%ermmeﬁoorpuqiohes mel t - conpoundi ng nmet hods of di spersion. Wile
I n an exenplary enbodinent, the thread can be woven or non-woven, the
infrared materials may be extruded directly into a thernoplastic nmatrix
and drawn directly into the form of EXAMRIE ad that can be used in a

The. LQE?S%”H””i“?qf’%?ﬁﬁh*é"o"ﬁén b ol 2R Bhoth Vi-164 ot and pBbd g 111
conposi ti onég%{h@' 8154 leaiy ProfuRRses pY é&ﬁ‘ﬂ” aAppl i %%&‘?Q)HETG%MQE‘W%‘?'VGW he

i nfrared cevaporatios scraerabkds eivedeond highispeedpdigsesdr. | WriRNhixipg, 2@0g be used

g;oc\gl SL ¢, bl Eﬂg@ﬂt Vlle éépdg%t ?3 B?or%h%ohglet%lyatrhé L ﬁg fn&%@s g vPs éLsrt§/ i aso P parts

3.2 Pa.S at 25C degrees and is printed using a screen process. The screen process
25 includes a 305 polymer screen onto both sides of clear PVC 13.0 mil film.

EXAMPLE 2

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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10 from1.0 to 15.0 parts by weight. The present invention will now Db
illustrated in greater detail with reference to the follow ng exahﬂ gMY 700%
conparativ s, test exanples and use exanples. As disclosed in the
exanpl es, S‘ggi@g@ﬁ‘ graphs herein, the resulting inks sYfHY¥V/#3T v bl ock

IR radi ation from phototransi stor detection. It is understood that the
present invention 15 is not limted thereto. For exanple, one skilled in

the art will appreciate that, in any of the exanples, the ink nay contain
other materials for different opti cBXAMPERR3ts or authentication purposes.

EﬁANFLSS(I)/ 2$ They Véaﬁrﬁa?qu ma%mlse.oiglebu @\/lgbmwb assa%rﬁlalawitlﬁ al!bdﬁ%@é ggye ?nd
abou 0 c r Xi ng,. r, odug eri col , C.. .0g o
Tech Mark s8 G‘Q%%'”V‘CE’VQB%PE'?H'%e?@%f%@h‘”? W’%Wg %sx@ﬂmgﬁd &t I?Bﬂ'ﬁ-%sﬂﬁeﬂr
di sperseb. wdlédand pellatized28bOg 1df Ib dEti riegliing\Heiletd Gvbrel yembisedvitrs ahove d
conpl etely. l,b i | ' ' 2. Pa. S at 25C
degrees andggg q%% ?f\?\(/a% %Chﬁyaﬁéﬁa gag nb%ﬁggdeé%?n%hegb%%égeﬁ %’P'(")o%&aéeqy 25
i ncl udes a $08 ipehepnefarisrwerm fohicatasbusing istidssheptsc| JhpsPwads 3ndibited il m
EXAMPLE 2 Thgridenbhtodstgtibilh WBIRALGINGBM 800 AH Y N80 RRE THS cfrds R %f
Epolight VI -164 an% &b%l\/ﬁ%@o | Bs  of Epolight VI-30 to about 9(% | bs.
of TM M xi ngPtBFEdPY & PRARKYR; Wre@eviges di spersed for about 40 minutes.
The resdbting m xture was coated on PVC core plastic using an 80 |ine/cm
pol yester screen. The resulting coat| i bited high absorbtivity from
TR

780 nmto 1070 nmw th | ow visible ron. Card core, magnetic stripe
and | amit at e weMultabayenBEE iplasticl with ssuiicientr eptical prodertieswees @imbired inte Bur ckl e

St ack Lam nat. hifarat ; ; Y- 04 WO
oL 018745 P %g”o%mg%g?f 433 Hﬁ/@,ﬂ%’?‘f‘%&?Bdr?fcdgﬁ??g@”f%‘?@'ﬁ’@é?”'é’%’fﬂgﬁ .T'%Epol i ght
VI |- 172 wasaSHEa e1d gxiitited suffieientopties sych thatanbiN devica datecd the caflast i c. The

resulting mxture was extruded at about 260F, air 5 cooled and
SSI Ioe]t Lzed. About 1.0 Ib of t hzﬂroﬁlb@m@(&kgt s were conbi ned with about
. s of PVC. Kl ockner Pent al endered sheets of
approxi nmately AditiBonahekenspleCa IRsinkormeulétidos iacadiedosesiimFighed tB.sTieelRs. These
ook S 863 Yo GFBN LU0 iy A, SR HAGET B ©
measurements related to these exemplary cards, including, for certain wavslength
20 ranges, transmission density, ATM readability and ISO compliance. Figure 15 shows
exemplary test results for the exemplary green cards wherein samples of the cards
were inserted into ATMs of various manufacturers. The tests resulted in positive ATM
detection of the exemplary cards. Furthermore, Figure 16 shows an example of the
transmission density of exemplary green cards in a graph of percent transmission v.
25 wavelength (the graph also indicates the ISO specifications for the card).
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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EXAMPLE 4 Mul ti-Layer PET plastic with sufficient optical propertie2 SvMAY 2004
conbined into a card construction. The PET plastic was provi ded by 3M Co.

(M nneapol i The resultant card exhibited sufficient optics such

that an ATl\ilgew C8 detected the card. 15 ADDI TI ONAL EXAREVESSYAHZ ¢ i onal
exanples of IR ink fornmulations are disclosed in Figure 13 The IR ink

exanpl es in Fi gy Sréso’1ﬁ3<h'1§ rEpr@s%ﬁWérBL?s;%cﬁg%fﬁ%O atn%% ehc Fhl?ure 14

shows nmeasur enen car
certain wavEPBeRFtAt2 e Bbileol the ampierats iueed mem tgrd wnwmmm bbiacky and

| SO conpl i a@ﬁfﬁcuerﬁlomuﬁtﬁtlé@of%@\’&l ra@SRSHPARY tYan%ﬁ\ﬁtvlsTb‘?eSﬁﬂ!%hﬁ gm clgrgér tBﬁ?\ifé@ mpl ary

green cards the cards were I nser

vari ous manf¥ EF&?CEP%“a%%e%%%“%sm% wachanispiblaciiag mewbe Ebseretignon of
t he exenfl areflectiondsdiffusionf hiispemsion, ofi @htre mbfho8$ 0sFS blREKIRK FEMArOfin tthe

transm ssi OQlegt?&?%lXti@%Peﬁwl ary green cards in a graph of percent

transm ssion ength (the graph also indicates the | SO
speci fications flopddifien tedhredR inksi thea opticallyy recogriZablevompecrehpaealisratissly r esul t s

for variouspggy ﬁlnﬁ@b@n@! HﬁFﬁrstufh also HifRE (Qésoﬂn%rl&emﬂeétg)a[gﬁ\épeﬁsllgﬂp b‘qt ty

wavel engt h respect

assurance o a%'ﬁsrﬁ% %rwlw&tw ‘Pfd‘gf‘%x'f‘ qnse@@ekaa/dewﬂﬁr@n& the &l lﬁesef
represenos betweed tHeoftbntchestersamf badk sheetrmd. arFYgL@@ﬂds a%r@ﬁl@%ﬂ%ﬂérg?l’vr ves

represent 3 not rd.s ch was s erval of

calrod pr oduct’t eng@h@ﬁ%hesreﬂ“?%?a%qﬁmf%ssmgﬁf@f‘ eéB’B@PW% fﬁ’ﬁr"?jgcc ke 17B
shows the pwﬂlmgntexemalasymmmdmmnbbf thelipidsentinventiarv.e Figngt 41 shaws thaghihilé hr ough
card wi th argdyas ialis rin@dMdRbh WP DR Rlod 5981 BB GREC" ° °
PCT/ US00/ 24\3(%9'%9&6@& alsxﬂestant@mqt@bﬁfé@f@wd light isgeflectedect ra of fil s,

coatinggs cards,Thet epticaly Q&ogﬁ%ﬂ%‘%ﬁﬁbﬁr’ldshﬁla?bbé ' IH?{or;?Jrat%Bemmitp?’a;sg?LS used
ntatj es_of

th d ct i ci,e u
:‘gdl ate i gﬁr aﬂrg’g?‘is’ E’Pﬁ Itp(gﬂ’ﬁsugﬁsb?‘é’”f“?@tﬁtor °h‘ebraﬂ'8 t"‘%%r’%&’u'@@' bit defegiondda cr i bed
i nflthe enboplncemtmmsnstordnecqmamwos rthefikd! amblmwemxcab&»ea:be@pimeannto% _
reflection i di_sper .ot.her net cki radi ation
in the el et(':-%*rsgé%%‘nceﬁ \(/:'gse,'?)' Ctp?él‘j’r# pﬁh“@d@%tcf)%ﬁ'g{%ggﬁlﬁp PEP‘%HR&“ gy
optical |y reirsing ordhs esecaf dispenser oredepasitedmmedarial intoya liduéd, pagte lonviher ﬂym mrror
whi ch abgo & RediEm( a‘b@‘ﬂ{lmﬁlzgren(/?ér#n%ga‘?)dah%é ?J £ dulwl’c QJ"Jch agtﬂ'ne ||1il{ 1ts all

ot her wavel engt hs of ght. In | ment set
scratched, the mk is preferably applled dlrectl¥ 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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10 between the front sheet 10 and back sheet 12. Figure 4 is a gl‘ap2180M 200,'
energy v, wavel engt h for the reflection and transm ssion of an exenpl ary
IRfilmin %5%95 wi th an exenpl ary enbodi nent of the g)resent

i nvention. Figure shovvs that, while the visible |ighPCTESWR4RSN ¢t ed
through the film the infrared light is blocked at higher wavel engths

and, a SUbSTeﬁéEt'v#ienatH@%Hteﬁgls bfef in@hEghtdd Qgﬁ Mv%utfl& Aﬂ%fa%el%dl dﬂ%\'ﬁ Retically

recognlzable conmpounds  nay I ncor por at e filnmns,

products, d8ERRE Eufaﬁ*“toﬁfﬁfbwh%n 48 r@@am %qmta%a/thennfmm rrmetnebta wsuali a
phot ot r ansi sffest,ssuceGd & corpsd ﬁght tdaf del i‘e%n TheermBivaly Mo FRRIAS hd)ces Por at ed

into a tra card i rinting ink, coating or

ot her appl i gg&e&%%}‘eal E?m%’y%e%F &{%‘Hd&) 4‘??29 d pﬁqseagesﬁérﬂieeﬂ"%?”aﬁep05| ted
mat er i al 5i nDeteatidn ouaulhentioative ouﬁltheomhtenﬁals pear? Bbavie aneichelow théastimulation z e

envi ronment g, é?éH[IﬂW 8 rbdind &‘éﬂnces%%ﬁﬁ 43§ ehdEpREN Dot AL S L NE | K
Is preferably a ed direc onto the 'plastic s t's 8P fHE®d ani nat e
(described be§ SWFI foteetad tmer@?tecmr@&ymermayt then ipndvider thd usekwithag pweitiagpl i ed
on the Insmréﬁuf@étsdhtaigﬁad%%rm@@rafefy léd%dr&n%?hb& tﬁ{&‘&écﬁmn kévi@n exenplary

nbodi t t d t
arercl e mmy not T AR By etient e daeoHn GhiR meteges ks e rsentase |
exi sti ndOpr ocAHd imeghieesi prprticular, with rexpectitd Glate kS ﬁrfes@ﬂ&iveﬁttoﬁrbllows
Eg; Ejl Cﬂlt ?Ir : %’cé éﬁeggass%q%bcff £éét8 e ctent\t,\aaeegfa\flsnﬂl% @ﬁggﬁg%%ouggq@qrgfﬂ%am ' on <o
t he appl i cawhigh aliows the cglfsttp@apw trensieagni inaatuge, whilepabawiogs for thet Hieckage st i ng
col orants dgf éHPlralné\feéﬁ ﬁrgﬁfé’ooﬁgmd@ﬁm@ﬁd Qﬁov%} PsilolvInd Pﬁot F‘é%sn?tro&ciﬁ% dn a

further exerrpl ary | ment Emg | cal recogn oun bl ock
i ght whi ch!d LR R fatre hﬁﬁlbﬂ%{b'ﬁf" q mtwmeec%aqei weshanisy, Aeh@lsmm nes

sui t abl y5detiesib, dnhexaﬁ;as@nmmofser@mgaaslno@ #houdks adrPdRED] @ fidrease At one
or sever al \{etl en%h In an exenpl ary enbodi nent, det ecti on of

materi al s né\@? the production of a visual 14 2 8 MAY 2004 WO

01/ 018745 PCT/ UBDaddRitd 4 trighérngtthaepsors meATM rachiads transtucenttoard Hoatlesd Wit h

i nvisible 'aéerd%@]dar{y%&g OByibd Sl Cear /o808 ThO RLELE Y ARG, IR, SUch

radi ati on contacts the |n rared as a
col ored | i gPA™d reagariwites a@eint-ofgaiedeminal ATIM or anyether eeseptanes dayicehén anet ect ed

by a rempot eeﬁ@tpva‘ry @Fnbbdiiﬁknﬂ\ﬂcbﬂd 3 @msﬁaﬁrecéﬁtﬁ]c@érewma%@éertv»}m:hnﬁéteddnﬁ' S. S
Det ecti on or t%g eent i cati op art e rrﬁ el{ﬂl ai tﬁg\trgs aP%ve and berl t he
stinul ation v EISSx5tance 1 R sardeRitiiplsg Tivaunates RSPREN RAFEQR I8 dobt i cal |y
recogni zabl eherathercaad is inasrtdoicinto thieterdbre dhe tillueirktibe gburoa care b Githéraah t hen
provide t heinuaf?d’esc‘{gnE Qr §ol%os°t.£ttei SoBirce (infrared emitting diode or laser). In operation,
when the card is inserted into the acceptance device, the edge of the card presses
25 against the illumination assembly (or activates a switch, interrupts a beam, etc.).
Depending upon the application 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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i dentification signal, which is preferably |ocated on or near the 2.8 MAY 2004
detection device. In an exenplary enbodi nent, the det ection of

materials t he sensors 10 in ATM nachi nes. lar, with
respect to‘&bgﬁ(ﬁeu , the present invention allows for @}sﬂ‘g‘@ﬂge of a
greater percentage of visible Iight (fromabout 400 nmto 700 nn) whi ch

all ows the u or t he
bl ockage &ﬁge{?lbg %BF&S {én% @%ﬁ] grgg%r%s'll.%@ A%tgnﬁwgoﬁoeﬂit 0 aI e[ he
phot ot r ansi @etures #ffixedTathe cardS getheas texti@ft 321 Malogoh &R, emmsad:mraceob into
the carria qﬁgdhg T sin
devi ce i nclgg5 des anpé %Ebe b s?dn%ﬁfg@rﬁﬂﬂgé% gﬁﬁﬁ&fr@ggﬁ@ﬁ?\ﬂd’?ﬁ gaéc??iwl ongt 0
triggering gleiestefbiosresi WI@D machi nes, translucent card 5 can be used

wi th anysmagnet Icrarcss lalsB Gncides aﬁrobn@aw ﬁécb?i&@lb co?ﬁb@uﬁoﬁaéﬁ:ﬁ'lbédléﬁd@én fen
i ncl ude a lgrd r er/witer r any ot her

ncoept ance BV FB ey % el s cord 5" i okoqnsty B o
conj unct i onreading dav:ce;adlmh ashATdis, and'or fonhlyuwmeh@trarspwwt tansattioncerdd t he

card, but alsge é&oﬁ hﬁé cBLrﬂ'geJ Haﬂ?ﬁo@érﬁ’ '?ébrtp,é’trow O @l ﬁ@aW rebogiitpi t he

card is inserte I on so rce can be el ther an
i ncandescenforBRoUsg[on cY aQ%l%?(Qé‘t s¥drcle a(ﬁ“ﬁﬂ?"éﬁ@d‘”@ﬁ*ﬂ@tqf ygneluesakintsered iker) . I n

oper ati qq, mWth?fbrtﬂhﬁ whith thldoks i(&1u8Fk & réfide®) Fnh@reQQQﬁpb@m%s:ﬁ@é/blFStheF he edge

of the card [ nat on iyates a
owi tch, i nt MEYaloREDs 3&@5%9&%9% )t Pt oo Tl cPaiag Sbha °t ho
card, the i Iad:om mllﬂnatlapirﬁcﬂmathQemtéeﬂ‘omdmmmm ad/orather ubctibos.ept ance

device or ext of ok SQILIGI B THS rolleil LSRR OoROUGRey St 25N o

di splay a particul’ar"co [ rec erna Phar & program
Addi t i onal | gccomanes witmgn @mmM@ymdmneofdme prieger invantianh e fiont shephtl | on

source ggul Qn@%ack?’gwe!éﬁ‘?ﬁ LS@UJSQ(GI' i %rboﬁﬁﬁ’cﬁ'@d&% Hlﬁ§tlc9§htid§ﬁé Wherf @&, feecurity

or product enhancenent. | scussed above tical recogni zabl e
conpounds nBYRMHRIS. §18RF 0795 PMGe e rRredusRd (stomd OB E'F'@ nthéx%hﬂ‘f"bry
article is ap;iré@étaa«ﬁaﬂ stisetard sy ab ofrrﬁyd g mlyf bé rahh/ud,etaaeytramsm‘mt of
nunmer ous features ra/an exe sent i.nvention

e bdas. | B R AR Bpdat 8 TReefal s GER oM BRiniple, B T8 ey W50 Ty
2004 WO 01/ eyBaatibieGan tHeRof. 2BachisheettOail 2isrsybsipratgiieidenticahandds preferaily

transl uggnt jplas b(C4’ é@éﬁg@x]%?rr}rﬁ é?'n'adabggtj 8.60Y-6:350 FRheY, BF nidkd g?&?‘eg%:ﬂf the

card 5 such as tex 0go0s . enmbossed character
magneti c st PioH&. WZ“C@F@%Q@F@"W"F’%I d 45, hol ographic foil 15, 1C chip 20

and opacity gr Wtrempe’éﬁto(ﬁg@uvﬁsma fEunigatidh of theGadividdal hraGhbdts indgss an
optically re&hegrgl gqayou? ?em’ ?/grrslsj of pl%sgr hle)eu%e% %VS?Ub-és%embly (6 layers). An
exempiary sub-assembly consists of 5 layers of film with room temperature tack
25 adhesive applied over 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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allowi ng the transparent or translucent transaction card 5 to be &8 Y 2004
recogni zed by card reading devices, such as ATMs, and/or for allo nggdﬁl hg
transparentwa‘%\ 1%%‘%tlon card 5 to be recognized and counted during card
fabrication € optically recogni zabl e conpound on trBREB#PR4H1 card 5 is

a substantially invisible or translucent infrared ink, 10 mrror or film

whi ch bl ockg, f | but transmts all other
wavel engt hs ofI |b &ﬂflbsrzsgultﬁ@at'oeﬁ%é% a%gﬁéégwpiaéﬁ%%oq'jg%s Pﬂﬁe&ar Yegiae
charge, debffown @c@@é’ gs Bde .i Mogagvero iiguient ‘detaitsi exemplany agbodimbets tof oni ¢

commrer ce an%&rrs/sﬁbétgEorfdéP&&dr@ﬁ§otioNV|ﬁ$PudlﬁgsI&?&In F 'l’ﬂé{ér‘?ale‘l yérClhIEﬁ\%'éé cat e
card 5 havi ggn}a]hfront and rface_ 1 n ~“accor ﬁ

enbodi nent é°H?=8WaPH(?éﬁfﬁﬁsrmaf%r'ai r°8ﬁ‘f“°§ﬁé’é@ar ‘i'OQ bSP.'EP' @trﬁmgtbadﬁta sheet
12 (Fi guBesand total tﬁ)cmsnxmstn)ngmdafnoﬁaupl R ip6aths Y £1§A'Ctheffi§m bbRd

| | 1] th t
T appr estondlPEoted & € RS SRR ‘hodb'?@av 3 o fop 2 Ty bonst o -
transpar ent Withtrespest t@désmre 4PB|/tbe bombsiremgtivet ding fin lstaffﬁbeBSls indizate oarep! e,
plastic, Iéi%?h of"é}FeYlbfh((IbﬁH)Q/ fﬂlé\ mt@r[?éf:ecf hﬂ%tfﬂnggxtér{%% eof . Each sheet 10, 12

i s subst ant Iy| denti cal” an 3 X 4 (622mm X
548mm) and about™@r GW‘@”BSPI”?'WE%&G S'ﬂﬁefsnﬁﬁ@ 103 eyt pitsfeypably) adhsriog 1Be i nches

or 13.510i Ifrcbrhlsﬁket 1Wohhopf @‘&f@@l@éck%ﬁedf’l‘lthhéfto?éf\thlék%ssf@mé Géﬁsb&f&n%rd@e

i ndi vi dual %aa ggf 4o I h out a ers) of film
or the use BfP é s &0 )y‘”ﬁ‘sh I'sat‘ﬁfl %ghe th'mﬁ%f‘té??ﬂr%{% SHed <afs

consi st s of Bécauag ehedCathipf20 isrevantually embadded)res mblsuﬂadeaoikhe?éitb&ﬁdﬁ@&tétﬁ g
appl i ed ovefgdyh gg%d | resu ards
conpri se (f?oé% ﬁ]d;m%g%u {}&{omr ﬁgxtﬁnesﬂfé;\? ﬁ\é c%fe-l: Ha?ﬁf) lhﬁ &PP

| am nate (PEREet 1Q818/16 S 20hdess inglgtertatne Hickness df ecayersdivacst 5.oMbrecesthossed
sur f ace 15 chihg 2pBGt @khﬁéhée&dh&do% mémn%é \ﬁhnaﬁiaéﬂ'gs fhe (Jo%uﬂdénels oPtrh% 'Haﬁi?duEVC core

with print S|ge outgg ﬂ ré eslve
(extrusi on THH &Y 3‘7@ ?/ICanE? Bosheel aFach exemplanasheststields arare30
manuf act ur ettarisgctibfitatdsAypicallysasardsk | whefdiryach\datd S@awithir-the 996 Eird su?e O ml

PET IR bl oc RET GS, 2.0 m| PET adhesive, 9.0 ml
printed P bﬁ(}%réé n\l/a\ﬂewjapé‘ét@psr(lan side out (card back), and 2.0 m| outer

back | ami nate win beneralsaryexempiasy paaess, foamstrmiomgmlﬁtthg arelRafich ot her

i ndi ci agg Ophiindds &wnﬁé&?vfpgﬂ- dép%sm%{ o =P Bm Wihidh ﬁa} @ng m@g%gggbf m ddl e

of the layers tqo bal ance car mnimze

01/ 018745 FREFPUERSISERIHY)- vﬁwrwﬂ@lce*rdepﬁ%hqnég arefarmed ByaMagnetrichachineher
exenpl ary em‘amdacrmea pyahe Magnétﬂbﬁﬁﬂcﬁnp’éh? w:tnpwapécn td:F@Ufee’ﬁO 7tﬁe probbss
Mor eover , i gqurr e tle% det"a R ar % c{% spngr te %eﬂ['rs Sheets for
card const rﬂ PYRES Q1 diemiFa] ¥gRsr ?Fbté’ln &e; System &’9 PRI ORNSs s
zones, The Magnetron roll vapor deposition machine deposits evaporation batches
25  containing Ag, Au and Indium oxide onto optical grade polyethyleneterephthalate using
chemical vapor deposition. The Ag/Au/indium 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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(in nil), source/manufacturer of the material, comments regarding bdrid MAY 2004
strength data 5 and total thickness (in ml). Additionally, wth respect

to Figure 1&601,5 gsfilmbond strength is indicated on a graph of strength
(Ib/in) v. ohd for various filmbonds. Wth respE‘Eﬁ“ﬁ @2‘137 Jure 12B,

t he bond strength at the filminterfaces is indicated on a graph of

strength (I Qéélrﬁgl & stafwﬁérH‘ Synhﬁﬁé %Cgegtﬂfp%%?nb%gsm Febdi b Wiﬁ%lg %ﬁﬁ%nfﬁ%&

eventual ly conb |n|ng he g referab
front sheet PPPPCYES © H’%P Fﬁémb(é@R 5/ eW't*lZeSPthetOt bigure 9, ha coflestion efhd t he

transact i ontramflssion m&m@b%h vaRbid dpfl"cal (:&ﬁpdﬁehts)for Wi‘:hﬁrﬂ dvﬁpdgétwﬂ'uﬂ Lihdre 1 SO

t hi ckness st nda@g for cause_t he I's eventually

embedded | nf% A %a?%*t"é'scﬁ uﬁﬁ@gz‘bfﬁ’? Aitge (Riflkp  In-deg SP%HGP'!‘-}%T’@Wface of
chip 20 6s ownitcingnisi part vaft thet oo Ldepositionr pacessdf Triagshisdon at Shgists 10, the
| C ch 20 of ,
1€ Ehip 20 oGty ehoEhsd B e Eoar oh o B B D v
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20} Xe; Ihy(k]slenet er erparﬁ lBRdradl témbaameﬁtheéﬂéﬁaboﬁ«pmﬁas Q@p&ﬂéd' c%r th‘éhs%rface
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| ower vvavel 8%12 s'@ﬁgl'?taiﬂgﬁpéf'glpsf??r?q%}%tnaég@ REin tﬂr‘leg"e%lr;r e ©
det aia | s ][el 3@ @él 34) logasﬁumphcailymoggmmbleank arbdpaoity @ademifmmﬁyrbémp@mtlt tering
can be ou t,l ol umre I,
Chin R 1 e Biary Byaqblor SAAEn ast BESAB, Ho (91,16 s BRI 125800, NP |
Quent her, 198ide oReside sustace phaither fageebeiwesn the twmsheatswof bésewhaterial aed/hter eby

[ ncorpoggt esl céiioin § Maeaely \PSUTRD ed to
the PET fi llﬂ{;f orI fﬁfﬁfﬂ?;g&t ensi 0?1r Q'IF ed uctl?gﬂﬁtig?”?coﬁﬁ%??rf]ﬁﬁﬁﬁ% é\%r%w Duri ng

the deposi t IFSMARRY 5 WiR#1escgpe 9fithe prasRet Wvetifek. | R filmis nonitored to
optim ze the | RThé aphéityggragientt 23uamd dftically tdeogiizdbia ink drb@finfe@sdrsl tHe/ 2 8

i oo YRV SR ARt e R i
gradient 25 the exemplary gradient is comprised of a silver pearl ink gradation having

25 an ink stippling which is more dense at the top of card 5 and gradually becomes less

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

10

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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properties of the PET film (step 115). Wth respect to Figure 9, a 2 § MAY 2004
reflection and transm ssion nonitor with various optical conponents for

vacuum eva in-line roll coating operations is IQ—{ﬁ e% to nonitor
the IRfil Wéﬁ“%ne spectrophotonetric 5 nonitoring i SP%B' {’0%28 lihe vapor
deposition process. Transnmi ssion at various wavelengths is nonitored

during the ﬁﬂ%b&&ag{]é‘ﬂaﬂsﬁgt&ﬁ& ﬁﬂﬁf br“éﬁeésﬁmﬁtgﬂ:rbﬁ?eé ﬂalﬁ&@ yes fn finer

(pol yethyl enetere ate - e/ sta pressure
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side of the IR ckln m.(ste 0)..and a 10.pressur.e | an.nat.e
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printing pré@e%%d%ggt@ﬁgfgﬁﬁtam?/\?' CIaSB PEESPeSt 0 the opacity gradient 25, the

exermlkaﬁs gradi emb téxsamlzm é‘rfﬂdogﬂ%ﬁeré iphied orpﬂ?@rdutsldbl@uga@dﬁteaﬂﬂsmvl ng 25
an 1 n Stlp
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by any subsplaeesoniiare pifsshpreps b«mtld@mcl@nwhlsh Ccyt it &ipdo four eipre dWigx 30 The

exenpl apy | Bkga afl Rk ofet SintRpERt MBILELSD fér%@ﬁp@t %dcd#gdrélg AeR@RWS0, i | nt i ng
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In an exenpPaantehny |3r"?eﬁ'I ggt‘t*ﬁé’l"géw %E 3‘#)0? St?@v%ﬁﬁrﬂpld b silver
pear| ink atbpheneapphbers| legel tdtatements ghal eshown)f arforothe difte.h Tmeawdemplamheet
o1 1k sar eon ot 97 PR BB, Poore, B Bk of BbegBmbe S3ERO TS 5% v
200# WO 01/ GtyruiscaiediUNIsdY Grag7 1
25 Because the resulting card 5 may be transparent, the text can be seen from
both sides 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' shest 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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I nk coverage or using offset printing process which provides hal ftoﬂﬁ MAY 2004
images in finer detail. The words "Anmerican Express" are printed i

Pant one 848%‘{(*1?? si mlar silkscreen process. Mire particularly, with
respect to si screen printing, artwork containing thePCEUSWLHITEd
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i nk covelagetripe D nodyetsr any V\ﬁtﬂb(,tlend\slbrsﬂaméhd! ﬁlblée’ﬁrdm’any%dahoﬁ gﬁ@ﬁ@% tmel of }‘ set
prlntlng, t ntoa a the netal plate
is placed rgﬁ? g&%&r’\mé%‘e §t%‘é3léd i“cf@l'ﬁ? "G C?Fag‘ﬁ'inﬁ@"%ﬂ“ r&?ﬂ“ﬁm% b to
four col or s fQuekagple, @i ﬁlp@nd“rutphigﬁm l@igaslm peHontee dSHimjMku-kupCcTelges, for
S €, o8, BLROVEL RoBATRS Kol 698%E4 . " L Sxcibiad) BRlfndiR Iy "uroe!

34, an "active thru" contact tfelephone nu tenents
(not shown) "&198?% Stf'H%l% ?Fkﬂéed %@ee%@rﬂa@myte 'éﬁiﬁgsettamﬂeiweﬂ maghihevwbighi n 4DBC

10\ nl\/b( OFC);q us \é\:hbh@ the léold[pﬁé! rﬁa@ﬂﬁﬂi@étnﬂ'é t6 ted odtenhmiRgte FOPith ﬁéll)ﬁggﬁl:t Slélaﬁw?d tN

ay. S e resultin car anspar en he text can
be seen fr orgnt §@%§% @’eﬁgge fh E?ﬁ'ds gwnAy g&%-nﬁe%}sfattth% piRYt of the dapeylaysF i nt ed
on one sheebeforehthet aaxd layrerg aee assebbtadr d thé shipy iiehisad) td the dadk turingoffie L he

opposite si genifdtio (in other words, viewng the text "through" the
pl asti c subst r'at %g%h%eém ni nize the obscuri ng of the text, the front

sheet 10 is pri Miféaughprior grt magsstigestrines MQdre cutranhusst amadiach, rhcarpaaﬂlcutady(t and
the 30 backesdiféry lentioBinteht, Qﬁ@%a@ﬁetlct §tri ea% ofi@nes éﬁ@no@naé}] g shRAPe text,

but the text is .jn or mat gnhed With the

e
text on t heREBRIC ?tﬁ‘?,eegclo%x?m%'?réﬁ ver; 'H%g'}ﬂ'? é?ﬁ‘ﬁéﬁp '6f27f5‘l9|e°9f3é3@t an%alatv ded by
card 5 out | cordonmertkilsQ standar’dkte Motdovers hﬁ@ilver@%ghétidktnﬁeem lr@hd@kﬁﬁrﬁrﬁﬁé Wh' ch

TR 22 oo b et WRBIS Bl iich Sy OB wRLY 185 Bl 2%
8 MAY 2004 suitable text, logo 50, hologram foil 15 and/or the like; however, in an exemplary
25 embodiment, the printing includes text indicative of an Internet web site address. Dai
Nippon Printing Co., Ltd (more information about Dai Nippon can be found at
www.dnp.co.jp) prints 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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WO 01/018745 PCT/ US00/ 24371 enbodi nent, the corporate |ogo 50 is priptleMAY 2004
on only one sheet and is | ocated behind the IC chip 20, thereby being

hi dden fromydedigret 10 view and hiding at least a portion of the IC

chip 20 fromthe back 12 view. One skilled in the art wROTGMRAERI at e

that any of the offset printing can occur on the outsi de or inside surface

of the Sheetfﬁagn'étla_blﬂpéh@%n ngohﬁdﬁnn%]; % &WJ# rRgne eQGéf?$§1|8§u Ck 12 of

card 5 (step 170 1%;&% y i ncludes r

wherei n eacH® t'i filsd Sigies Bavralsfampeny of Mew \Yads thedimate @atedtsS The

magnetic st rqu/alcnwsleetelamwematawmgaytrbﬁrdn@élgth of c?rd S and is alloglol ed to
conformity wt

the back 12 surf rti.on.of
st andards_for nagfrit%ttp%as ,,Bﬁ Htr@g 'Ss?%" %tﬁ@”%f@d‘@?%‘ﬁt’c StFlB%\é%Pd the&omtagnet i ¢
10 stri pé 400mng hask dﬂyshemeltarte pléced godethes Kmlfww,%dﬂh@éﬁébt@@rea}ﬂéfeﬂaﬁgat i on

d 5. 4 l.ud ded
i nf or mat onmggfa“‘bew B e, Sy BRods, Weh e sl Bfhess e gay

Kagacho 1-c skWied indhe @rtdwlhawaﬁmat@m mstwq;@mt;ngmmm shdets and @kiybining

03- 3266- 211 li ed
03-326 outeihe two meexerémbewasﬁéf@&élsr@ﬂtbe dsB wHQ?&H%LHdCs §tpth@§ 'f%%‘p?olﬁ

a e _usin i ne whic
peel magnet ﬂ:de mﬁ’(‘g‘é £4"e ﬁ%dgu’?égS‘P’g%ﬁﬁqrbth?cﬂ"ﬂtewq RriatingcAn thagppesitedi e and
at suit ¥l e sjsieesdmirthe grésent aivbntion, tahem ahering the ﬁtb&@ttégaher{]@sﬁé& gt of
the tape |l a f are as e stripe is
fused to t hgﬁlﬁ:'g?t%ﬂ %Sp%)&rﬁf{ﬁ@%{el rﬁ@/ §f"28 rﬁr%f’c@% EB‘S% ?W?SEQPP’E‘?‘Y 8rX 4nt
magnetic sti§ ?RPé'QGLQVQFr’ShQ:fﬁ@méﬁtandéﬁedai%ot'mam:ﬁ After the femibate il applisd o’

| e
exenpl ary gne 80 tand bhe mﬁmﬁ‘é b&nﬁﬁéd ﬂﬁsté%h&its Lﬁ{p Pfoitsc%fﬁpg |%Fs”gt§' o 5'05 a

st ri
oersted and® 'é'i $§§Pﬁ§t F‘osult% §f‘%§ﬁ‘é{8r9@§ hegts e%\?éﬁlﬁ 309edegrdeseat amgnet i ¢
stripe 46 | pcelsmfesof etwebih mg-mweir withe SURGHIE bl irhé tcp@reé@ a ;ﬁhge%hﬁ%' ng on

t he magnet i 4 suitahl e text, |ogQ ogram
foil 15 and orE% hgﬁ\e ofeﬂﬁ \1/\2'\% caFc‘ %bﬁﬁat'@ bnnfr 'Qéet@ﬂbtﬁfdl%?ﬁampt%e
printing i nEPbadbur GasySystens, 45 ames MncarCounthmePemblvamyae addr ess. Dai

Ni P t f d
at " é'nB oy i xorplaly BRREQnERE STl 1B, G4 g od R e Rt or
exanpl e, Bmﬁés ”W%ﬁﬁ?ﬁa@q;@m Bering the h@ttpeess\masm the prbs&nsshedtpd to

subl i rratzoonalﬁwt B&Wﬁ@greéséﬁhﬂlﬁﬁ S8¥surd B9 & @oohthO@‘%JSI Q‘ﬁﬁ%l not
contact the gc%g face. e card printer 30 utilizes the Ie transfer
t echnol ogy ©O b ? t?eessW:ﬁ Rer[Ps: Reto; $0 H%eﬂif%?'étab%t“t QQI ®©5Pn4 i | m and

then re-tr anertoeirandrt@ldsm@ ermindteslat thageme teinpetdite atiisd 300RIGdgisBEll Fhdy heat
10 15 pref ofha Hef¥afierdd @ rﬁ% d SebE LEORSTE Sty TifPat 06" P
Executive BPyigsto E‘I%/Q% f1eR s aNi( s hPGB‘QBabunl&)nlm #@35iled Matee of alfont 871 | on
regar di pg tb@r@éd Bk dUaté n tHa%I8Y, FBe%oRlpréks then unloads the card.
With respect 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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20 WO 01/018745 PCT/ US00/ 24371 magnetic stripe 40 can be found in gg MA
exanple, U S. Patent No. 4,684,795 issued on August 4, 1987 to Un| d Y?U(M
St at es Banlw&{,l%lg;ggrpany of New York, the entire contents of which is

herein incorporated by reference. After the desired pri rﬁTﬂﬁﬁo’%“?lcorrpl ete

and the magnetic stripe applied, the front 5 10 and back 12 sheets are

Coget ner by s "Ly PEeeE e A0 08y BBELS @b BShdia pid Bifes  ve.
One ski | | g¢beifrant ¢fdhercard\f, but the sigeatiratvisvt dlad snéausdgea dheodlerprtd irn geron t wo
sheets and GpABLRY (Fify thB fh\éﬁilcﬁyﬁ?ﬁéﬁ%&t&%@ﬂﬁ ﬁ'ﬁ@lg@\%& y&egar d 5 can be used,

u
wherein card 5 is print e% on one sane rd 5 is re-sent

through the pri ﬁft%rrth? SErdpiepisiany leBinatede theppheststase tat igtodedividypl cards §r esent
i nventi oM, (an‘ebaBOﬁbmakhﬂm blampBb PRIcEsd, Qﬁﬁfdh@ran &we&é@@@ﬁy @fing, |b@»%vﬁﬁ§' 0”

appr oxi mat n5| on
i's appli ederloeéti'ﬁ&%ﬁéﬁ]gg %gfﬁg%ﬁé% §J1he Pgﬂ?*@f"”t% § 5dﬁ‘ienat eis
applied oveaboutﬂé( #”ramtcomfmrrarijSﬁ)aSIMdmisdér ttdmeaainonbarﬂeﬁcbmbaamd sizg himet s

(step 170) QEE&{ é’régrfdﬂ'aé{te(he EH\'lr{;a?eW sY?@Q WPESE5§a8lsy . br&g c?\r essure

and heate egr ees, ressure o 00 psi,
with a sui t%ﬂﬂ'%’“ﬂ@\éﬂic% rwltimg)méwcemlfesr@etgloﬁ gardar'ﬂweawalf@geq;tggre lqdred

af orenend i r I
aore hu?@ Ca‘l?ﬁﬁacc%?djpﬁrﬂh m&&‘ﬁdd)wmélﬁﬁhdﬁ@ tﬁ‘@%ﬂe@é ?oda% X &id ¢ éﬁégz Ring 8 1 an

exenpl ary &ifB W}‘?Hsa"grr‘f@e'ﬁé'?adksl ‘E@ﬁ? o @P@p?'ifsgdhﬁ 5@@'?'“% P-'S"X%h%lf‘?"@ﬁ?snat i on
ﬁr ocez st usi arg tiemafed amdepthe Senckein daven stgp& heahietlany; Qsﬁlegmcetgé‘a![ er 88 3 S
eat e 0 u uilds. to ou Si
hna bol do. 8RR arBfi8E oARAUCRER RO I Sab B TBHE & R picinisd S8 *3n0”
psi over armailsahen Be manbimdpunghss asew affduheardisout at orksttime. nAfte slieaduttinige sane
tenper aggir eand'?nﬂ@ﬁhﬁ aw&ggﬁﬂgﬁﬁérd é:T&%ﬁﬁg?‘% RSrehidbioh Erro?ﬂ'ﬁéseérg% e @ col d

press which I s at e pressure to about 400 psi

and I's hel dn‘f"?a?(sﬁ"lﬁo"@?) E%ormaﬁeﬂt%%onﬁﬂ@mows@a ®%QEYS. of about 57F 25 degrees
s circul ated |W|th|ﬁé3p§bt&6&ﬁa affﬁéh&(ﬁfdnl%&@rﬁﬁaﬁyh@[bgkﬁbhi@%ilstrfeh@lo@ﬁpﬂrc Wth

respect to ,Fi res 1 an | am nate_i s a Signhature
fioldis J%'LI%I & a?’be’?‘?mg o e (e i{bj by Arys sitahig ’%eq’?‘%{ E‘i’“z A he

hol ogr aphi enitodimehf a subsianpiiiesquae steel die,owhicl Os @boutat-t4'5 X( wup vﬁtﬁO) . Wth
respect of 0 Sl RAlRrd Lt d otooraliviPdBes PIBhiading SHiBRALRRs LEIES are
formed from adheri ng paper-I1 ke tape to th ard' 5, in an
exenpl ary é%ﬂ@ﬁ%’rﬁ‘?‘iﬁ 1§ffrqrrhg laype shaet of helegiaphimiol 1fe Wedlmisurag afiaehet 45 is

a transl ucedmpmactiRAs4th thst thd aidtis gont Brodh' srseelof il P uttieg thedroliRe card

S e o bR oo ahd et S5 oo 16w e b ot gb' 9"V
mer chant t cudadd of ¢ard &nafienthel daedbhds beenflaminated. The die temperature is in the
25 range of about 300F° +/- 10F°. The dwaell time is approximately 1/2 seconds and the
application speed is set based upon the individual hot stamp applicator; 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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fraudul ent use of card 5. As such, the translucent signature field24§ WAy 2004
the transparent 21 (2 8 MAY 1404 WO 01/018745 PCT/ USQQ 24371 card 5 not

only all OV"SWUB‘F/Oﬁ{( &'k to view at |east a portion of the s ggnature field 45
from the front of the card 5, but the signature view afSYTRAEH ages the
clerk to turn over card 5 and verify the authenticity of the signature

with the si %BEQﬁFﬁﬁguﬁc offiePlop 'S8 e E fird NEbrouS HEopABhiR Tl sbilf 210

are cut into In anpl Ng process,

i ncl udi ng af{f’ Met-d&s aagh ctnei enpmplssy dmrnr@ mclmata%ﬂ dedreen iewapilin énar

seal i ng of Hhﬁac@@@ﬁbowwwl&g'uﬁd&%ﬁehé?ﬁmﬁ@%ll %r%@feﬂ@nﬁsﬁfe‘ited%?%f' 3" X
4" and conformto | SQ stgﬁrﬁ% 995& ransactlon card shape and' si ze. In

an exenpl ar PUNHSAMREGEN ¥ sheets of 56 cards are suitably out
in half é6n a gl'ereoamtnemsaoﬂfhel indiyido# Soil 15 @ pﬂéférawy hﬁdnﬁe@ e giirimieé tRS car ds.

The hal f-sh h_al th
sheets t o atapiodt e fEWiCol BaaCady BrinE IR eole ¥  Hbiser bl ' "°
visible to eppliedta ﬂ\@sardﬂhehblermtwblaohlc sUtfece Fewb$ awdciogns cardrﬁelvmlbm gred under
the punch i BaReRYRERSICTH Lirgdl &f S%Fféaé Thefg ctrefdl of ﬁ@%ﬂg%@ﬂm 15 14 0! | oved

by another optic sensor 'searc
al i gnnent e cragiad Ryhanynsvitap! ﬁ@‘em?ﬁéH@!’ha%r EﬁﬂB‘WOthOPQ[?P e t@gsrigtiont one

tine. Affoer hdiographits, Icﬁ@nﬂ:El Wahirigl meshbmgormomhMr tc@mﬁc‘s@agl%al/opbﬁyesm ng,

the IR reflectj.o r re veri 5) before

appl i cati onc?)'f‘b'{‘ﬂ@ﬁﬁg f?agﬁ? }ofé’qupF"fSHo'Fa\Ft%”rté% %&'g‘#g%ﬁ’hg’ P Peat i on of
an exenpl ar y\n’ieobmﬁmﬁmte Holwigraphickdnd ddcatgd aptd48 Cduntyl LidebRoad, Bldhtewdoh t o car d
5 (step 190y, tpéé, gstable method. In an exerrpl ary errbodi ment, a
substantial l'y uare steel die, which is about 1-1/4" X 1-1/4" with 20

rounded corners é\ﬁ@xammawdwmrwmil lneludessvarigas l?dﬁ'isac@nm%”bd i Heeart st anps

out the 14si nWlIVépféké%iateftﬁét'a‘ﬁy a.%‘uehﬁ@r&bﬁb.haroa%n&/tafe@mp%mmmgés%néveﬁs \le&ﬂ 15.
The die is e s sent through

T oer of PRMdes stuBth e Lo Bg s iR ieR Scto of S PSSt iNentoly &t ang
i mredi at el y anpgamylarg embedifment| th&!ﬁolagttabhlheatﬁsfértﬁolltétmﬁ.lralntludda thesfolldvaae  of

card 5 aft ®la % %‘ﬁ@”@ﬁ %%%819—%2 egér e?m?%ggee&af I n}%ogéaae r gRe\;a%m%g q%xtéc{l] /2 the 25

range of abo err S ~approxi et
seconds andatuminuma fip coat i size spate ADurisg $het tranatee drogpss thehemboaskble malal hot

stanp appl | Gad déb%‘i?éﬁeéluminﬂﬁw tﬁaoéo%ggh@glzbeé&?ﬁ@%w sreaaéboéml Bntbsa

identified for a speed of cards per mnute. U S. Patent
4,206, 965; 3UBp¥atesgo; 4, 589 686 and 4,717,221 by Stephen P. M:Grew
provi de nore detimbh exentpiary efmbbdisibatpb Bhoets ofalohfgfapﬂrc&ﬁhﬁlar‘emagﬁmeﬁdw are

her by, 20, DOSRRRE R, Rl B FiEBin e o P8 Shahd SSnlihRPGA © o'

namely an object beam and reference beam, from a 20 watt Argon laser at 457.S nm,

25  onto a positive photosmulsion (spun coat plates using shiply photoresist). The system
records the interference pattern produced by the interfering beams of light using, for
example, a 303A developer. The object beam is a coherent beam reflected 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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hol ogram can be applied to any location on card 5, and can be CL,?&‘MA?”Z’UM
size, shape and thickness. In an exenplary enbodi ment, the hol ographrc
foil 15 Sheﬁ)oﬁfﬁ &rably includes a gray adhesive on t he bottom si de and
a blue, mrror e, three-di mensional 22 2 8 MAY 2004 ViO'BPé#88745

PCT/ US00/ 24371 hol ographic surface on the top side containing nunerous

hol ogr aphi th&ﬁﬂﬁﬂwo%%#ﬁ nslrecoHe‘él onto t]a'ejt/aﬂsacﬁé\?&rd ghﬁe‘?ﬁﬁﬁ%@{oaﬁé’ reBG]JdQ&r am

i ncl udes a 36 ee, vie fracts a rain col ors under
white Iight' ‘%F@%]g\.??f thEéF%?,acet?Slﬂ??g?@ﬁﬂr?g Mogegy@’dtwmqg@m ishenppbessedyrer i can
Ban ]lfnot §| Hobmgrraetbluzes .cabier lBacrc as nﬁrr&:ll@fr(amlmﬁrom 35“?? aﬁuﬁiatufesw he ol Feﬁ‘n |
prefera y | ood .t t pea
away fromt eysrES gfcg regt}de?r @Séﬁaﬂ%ﬁr EE\S ic pHat hfgﬁ“%% @1?8 cgé t he
bl ue hol &gr alpmcon@amal,db@hqlwm isamade Visikjerby: tedleBositiof b @istblecsupstagce @dhesi ve
side is applh'ee&nﬁd%s%hgloéraﬁ%uﬁpﬁs aTM@tﬁf Qrpmﬁurl\‘;k?rﬁ%fa% étﬁﬁ Haﬁérﬂﬂé gppic foil

15 may be created sui tab od such as re ogr aphi cs,

transm ssi ofrogdcties |°659'@95wn%gn C"(‘ﬁﬁ@‘?ﬁafgélf’ Hdehpragductiom ef h%ﬁﬂh‘@ﬁfad i1 garnf
mrror comwm@lmdandfdarexwe amafm IN@D 4telaﬂl795>fissuérd1%n fmlgeafﬁﬁbsﬁ ggoil 15

can be fabr ri B ra hICS Inc

| ocat ed at Qﬂﬁ@e%ﬁa@/ﬁ Parﬂﬁnﬂtg rfyl—ﬁﬁﬁe ‘ﬁgﬁ%ﬁ ghye Aiﬂ}?r'cg

exenpl af§ hdblograapibs, dnd. vieb siteet wdwsabmacmmumtﬂn afy/eiish a@lleersnhnmdomﬂaratéd t he art
15 will apprFe'féarEr?cet hat any ordering, conbination and/or conposition of

these | ayers which provides a simlar holographic effect is still within
the scope of thdn gpexamplary aleedimen, the appligationcs parephie feij edtorinyt credihe

hol ogr aphi Ccérﬂé"‘bs"é&fonfpﬁéhled %F/rdéﬁgué Pndtdl et APt &ﬁ"d sl | oMb R is! V@SR 90
gauge pol yeste@ q@lrr er, |r§ ease C@E ossabl e resin, vacuum dePosMed
al umi num ~ t gtadliged. embgssaple ks ?'?et'?!j’:r'gﬁ rRsisiapLhRt siampiiadeibera 140
Fnbossabdie (925 gauge P Polyestarucartke PO toedhealeuémmarm métefals @Rd tined \sntrzmﬁoah
ayers are S ment. the
sheets of ho?%pélgtﬁﬁ‘?%'g égpqr&qu %grégt(él‘?%hgné Ebé' 6%%8?’%%”36 ”515’?‘&'7‘ created
by interf erarmghqw opticaipfensityerange of akayhd &0do rngOI i Yot optimuamrisilyis free obj ect
beam and r ejigbRRefcReRTparkiERAtb fafter. "ﬁ\'étfoWAcroﬁféfhsr edﬁ%ra@@ﬁstﬁs Bf3hogP ONto a

positive photoemul sion (spun coat plates using fp otoremst% The

system recBfs gtEms hase ‘t'ﬂ“’@reé' ﬁl?ésﬂ)@ﬁtﬂ@r%'tﬁﬁﬂﬂﬁle é’tﬂ’ fB‘jP ?fRO0iFrdegFgasr $thg beans
of 1i ghRo uspsigl.0 kedondSUMIPLA, seBoridd Hblesiary Bl GpRidval ditBe @Bnnencét eb@aagrée a

Coer o SRR hh SR 581D o8lonf Sl S Reh B SR B iy 2,0
beamis pr efoesed)ulgoraarmehnbosamg, die of NDOMAL baVirg gfHeash &8tk difftakticn efficiency)
impression of the holographic image surface by embossing with a hard nickel die in the
range of about 1600 pounds per linear inch at about 100 pounds air pressure 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
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alternative cast directly onto the transparent

pl astic mat g){életglﬁb.% Wé%@%ﬁ@gﬁﬁ%"ﬁ%%ﬁ ee%ﬂa[' 5'\9'5'79\Q/§?ri 'i‘er?é?"él?lﬁ'al‘/}n!f pREd
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range oR0absubistahi&y wiPERAS abutl subQartial B&rickhtioRDSH houk® AnmSHRH St Addm
pressure ang e of. about,
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coating is capakyg ngpgétolgugdl\}?egts?'ﬂ'\eoQ&érﬂﬁgrysﬁoqu?% Yn cards substantially
withstand the following: ethylene glycol (100% and 50% in water) with no substantial
25  effects after 4 hours at room temperaturs, 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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i mge. Wth respect to the mechanical and chemical durability of tigeg MAY 2004
hol ogr aphi c f0| |, 30 the foil resists abrasions. As such, after sizing

and st anpi ng fQil onto the vinyl credit card, the transferred

hol ogr am wi tﬁstand‘ about 100 cycles on the Taber Abr ateVUI¥AIY cs- 10

wheel s and about a 500 gram | oad before signs of breakthrough. The foil
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wi thstand apprigggerately 1 hour inmersion in 10% anmoni um hydr oxi de at
room t enperat ur erthI t hout det erioration. Mreover, the | ogr am does not
t

show 15 subst antihe inglEXempiar-Rrpdict issfitat adjdth of 1 H3¢¢" *’nﬂ@ﬂ pshlength obom
t enper at16r e 10,00@indgbé Psaloll. &Tﬂéadegﬂsﬁatbﬁ Ibfiek i locatdd (nm%rsaﬂamabdah by de, 1%

acids. {ne B 5fge AETBCuL Rerl AL Mhedllie Bid vl vl b meiEES
appr oxi nat efaging lrh@ua 3.0° Hﬁhmrs mith ainmexib@so efcesnlicesparditiat! peofinished esgbandat ur e
W t hout SUb%ﬁ‘gﬁlét@tnoﬁﬁlgéfs'éPé a|t25059 %/%gé}ger t he exenpl ary hol ogram 20

substantial 'y withstan tantial deterioration, 50 hours

i mer si on at r od¥fer ?"éWE@Qé’HUihé 'nth'C&lal ¢ardP and aeelying thedhalagrankici feih the 096
sodi um bl org élep 24 % smledlm cdi’tﬂ'ﬁf(ﬁb@ﬂ%) b ‘Vgllsaiféues:ma@wbel sudilas aé&esw\é\” h

[oSRet L BN Sime B P URE WP DR el o A 1 o
subst ant i al car@5 isshéehinel cat tising, tﬂorhmmﬁe,aatmmlog) puobess'palhemummg sted feyrloved cohol

(100% and 5 Qt%’d G.OWilgro)f pl%t‘chfrom the front 10 surface, such that the routad hole cuts into

the two core layers of plastic, but doss not go through the last outer laminate layer of

25 plastic, thereby forming a 5235HST pocket. IC chip 20 is a 5235 palladium plated with

silver, rather than the standard gold plating. 1C 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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no substantial effect after 4 hours at roomtenperature, nethyl et h)ﬁﬂ MAY 2004
ket one has no substantial effect after 1 mnute at roomtenperature,

tol uene hasyg@yeghgtantial effect up to severe swellin ?e card (30
m nutes at roomtenperature), water has no substanti al 9%1%53@ B ter 16

hours at 60 C and concentrated | aundry detergent has no 30 substanti al

ef fect aftehidd 2bcamassnﬁrt ERETE! ETAREICAERY 20 n4Y 189 ¥Btainel HBNE¥G aXaA F
hol ogr ans oglllthe vhgé cards do not show substantial effécts after being

washed and AT ChEE™M& ¥ mer ci al washer and dryer inside a pants pocket
at permanent pr esfer applyingdise halbgraptiic Y152 BaHHAOC0 &P 1B 7bScaCE biseid 24371
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hol ogr am or ehb8ssfifdadahMdomp fé%‘rbyaﬂ)?@idnﬂﬂb H&}lé%ﬁl& ?%t&n‘ﬂst R%o\ﬁpﬁl%y card,

the coating exhlbltsacon5|stenf bl ush San Is uniformin co
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Mor eover, with resp ges are s antially
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exenpl ary pro and | ength of

T5°T6, 000 | R op i tiaullaforte e s A futekie wetiot it KEPHOI ¢t han
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d h f 3
Soltces por OB darahition ) 85018 o o8 ofadly il 28 'R ed AN 3,
X .125" squdk entosg ts'ebstrgteamrpmtmgﬂ tmtsophee of mwm“m@avm Pagdindlaryp tiheyi ng t he
hol ogr aphi Ch&%r‘aﬂhié R 152fb bip 281 188D, Irﬁagﬁmi étﬁﬁb 56 s%l'afilresﬂél@H@Br ;%ﬁ) by

any sui tabl e net ) SUC as ad 'he5| ve, g groove and
like. More PHPE PATAOHAY oy el twm?%twnd:rf °FWe5 Y@ﬂ! sw@b@fme%arsacfs |s
machi ne@ooutas,sr exgmpleOieat poesslie, adhesive, lgrd‘cbgedeirmkﬁ%y chhl@naﬁbh kHergdf.St ep

renoves about Orhgzgr%%qi ?\L?rﬁloﬁlsﬁés bgé’no gggerﬁ %q %fer%ﬁc% tgg%rg Lg?t g0

the routed hol e cut core a ers o
t hr ough t he ekemplarp gmbedimant nkdaweven those glfllled in the art hawng read this disclosure

will recognize that changes and modifications may be made to the exemplary

embodiment without departing from the scope of the present invention. For example,
25 various steps of the invention may be eliminated without altering the effectiveness of

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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25 plastic, thereby forning a 5235HST pocket. I1C chip 20 is a 5235 2 8 MAY 2004
pal |l adium plated with silver, rather than the standard gold plating. IC
chip 20 is applied to the card using a process known as "potting". Any
sui tabl e adhesive, such as a non-conductive adhesive, is placed into the
machi nedyhglt ej and tibheg! G chip 20 is placed over the adhesive such that
the top Surface of the fCchip 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 A Ratat Bend:GsqhLp 20 is sufficiently affixed to card 5. The
IC chip 20 is any suitable integrated circuit |ocated anywhere on card 5.
In an exenpl ary enBbdieasit onehef | trahipuoents tandc t urmspatesitghard unct i on
and ps acenent sgerdd;Menigo | SO standards for IC 26 2 8 MAY 2084 WO
01/018745 PCT/ US00/ 24371, chips 20 and smart cards 5. The IC chip 20 may be
obtai ned from for2eRaFpINe respenisablel compemmy cofteéningpryiimfrabed

hol ogr aphi ¢ fBibckin@ndnihe ;15 chi car, , ai | nf or ion,
such as account nunézr 35 and "a2%§¥%gfkgﬁ" §gt§atg§%%ot9%%%%ﬁ%}ggé% 5
preferably enbB%Sedd feodcstfase(st ep 200) by known embossi ng methods. The

enbossi ng canwherdamnplagtiedaby, i § Yagdkaopbe, n1IRe:HBUE (6B -
Althﬂygh any iq%%%gggagn 2 %e,gﬁ%ossed J%ywhéﬁg %%E%%Sﬁ§¥?5§ﬁﬁaat

particul arly &%% EnBodi REMtS Re saddofnt fatmbrdien 351idr easdbbssed

t hrough the hbhograghie &oddrdlreh@ing adetenthe possibility of the transfer

of the hol ographic foil 15 to a counterfeit card 5 for 10 fraudul ent use.

Addi tionally, although prior art cards 5 include a begi nning and endi ng

val i dity da&t.eTheheapt esentlacar tl, Swinstlelni 88lddesaans" aetiamd bud" 82, dat e,
res.. Wile the foregoing describes an

namely a date_Ln i.ch the card expi .

exenpl ary enbgﬁ?ﬁ%#r£¥%ﬁ %ﬁﬁg'fé%FPE§¥+%ﬁF%ﬂn BIFd sMaghe C8KEt | £FSFHE t he
art M |1 appreerdt echhagearprdui debie marA0d d@eskNGRAHROT aitd fdGma t Port €Xt
30, 32, 34, | : ogsed numbers 35, a nmagnefic stripe 42, a

si gnat ur e fie?ggiﬁggﬁgﬁggr§%$§%¥QH5FIcﬁ?ﬁeﬁﬁ? FEF%hi%??ﬂTeﬁﬁdg%%éﬁﬁfy- |
gradient 25 (see Figures 1 and 2) onto a substrate is within the scope o

the present; i pyenti.QQ. rg agly, .the. hal agraphic foil 15 .1C chip 20,
| ogo 50, magnet |gc égf(%?ii {?48!}&5{%1 g%ét UPEEFLR dsa&g 2hApe diareehistttind may
be affixed tocangoywst t 1oplusfescaatd bednt aoye suft abl chemdans, swohulfoms, for

The br obent | Vet o Bed bAGhALTT BOPaRGUe GERoTdPd R B P

The present invention has been descri ve W't
exenpl ary enb68RrFE.. HiMBer, thread,skiblastiion t hénkrt havicegtraas, t his

di scl osure %h&nﬁ&ﬁ%@&éem%?ix?h@ﬁ&ﬁ&s%@d IAE‘EQEL', C?Ebglp,s gggerb,e fmge to
t he exenplaryplanchette

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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enbodi ment w t hout departing fromthe scope of the present invent izosl.MAf’erUﬂl;
exanpl e, 25 various steps of the invention nay be elimnated w t hout
altering the effectiveness of the invention. Mreover, other types of

card fabrication, encoding and printing nethods nay be used such as dye
sublimation retransfer technol ogy and/ or double transfer technol ogy

devel oped by Dai Ni ppon Printing Conpany of Japan. These and ot her

changes or 7nod@h¢i cardoms ackaimt éndedietroibe siandl udetinet Me&obh6z§l@1xpe of

the 30 prese X n_the follown . 27 \What
is claimed i sggﬁé&k%ahgﬂud@ssr ?lsfgﬁg%a%t%’l E5SPIBHRERIF §° ﬁ?%‘f{g‘# ‘ucent and
transparent card 5 surface; and a machine recognlzable conpound

cont ai ni ngganpj of rargd (DI of dﬁ mat el _an ags9§! at.e

te
substantially covering sal facd er eby sai d cara recogn%"fble
bl ocki ng i nf r @OMRIIIG st C@Flflmr%ilbtsq ot i kddst alnle pdi tlochn éafﬂasmrface

when sai d cargdeffect, n§@f£§%¥'dﬁdaa5§5f£'f%§459§drﬁa j;ne. 2. The card of
claim11l, wherein said card is at |east one of a ransacti on card,

identification card, smart card, credit 15 card, charge card, deblt card,
access carg, tifocanki OF SLALATE, C%@reﬁ%e%&a”'u&cmﬂgﬁ&%‘éosﬁiQa%lldeocurfe”t

and @aper 3. The card of claim1, wherein said nachi ne recogni za
cong8und i ncl GEERPWEA |iesdpdepeabs lgaghemieaPt 3olbipfen, Y9 é?eorb%yered

material, pigfeftectRRGapsulakathdd, 9MpRt cal COALMNGnk], | Bo1bhr eRdsedll astic,
i nk, concentrate ther |l astic matrix, thernoset matrix, fiber, paper,

and pl anchet themiznl, cefdouzed dfo cLBPFAVE RARTRSTiNgai (Pithchherical

recogni zabl e ceofipRued tHCAAKRS 2hel &AHa10pLosdrHiRMi, Si bl e, visible or
col ored conpounds. 5. The card of claim1l, wherein said nachine

recogni zable 30 conpound includes an infrared ink. 6. The card of claim
1, JBerei nisatrite n&ah&ne;fr ecehgind zapl wheeoipOALAi RRlcudrs aRcbghi @ i nk

compri ST 0 1 oL le 9% n iRV hrdul0t b9 4%,0 Wesdhl® Ol AL o

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

29



35 material. 28 2 8 MAY 2004 7. The card of claim1, wherein said CM%Y]E?UM
recogni zabl e conpound i ncludes an optically recogni zabl e conpound. 5 8.
The card of claim 1, wherein said nmachi ne recogni zabl e conpound is
configured to at |east one of block, diffuse, reflect, refract and absorb
infrared | hgh 9. e r cl ai erei.n said.machine rec i zabl e
10 conpounégi'%}é?u g%-aat egls%{%mha’o;wh;ergﬁdgrgfauyazfg%ﬁberre,cofggf’F%kgf%r,

anti oxi dant, eprpeuid BnrghdendET pbhorishifter, chenical configured to

i nprove processing, and chem cal configured to adjust rhel ogical
properties, 15 10 The card of claim 1, wherein said nmachi ne recogni zabl e
conpound i Aét Gaes cabdutoDgod dim wei givheskisolseédt mashaper atdcognszalslan i nk
sol dsunder th U VARK. S ahau % by. wei ght. of dye
sol d under thgoﬁgﬂg&?d Elgg}l GHT \%]%%d}gf%gélffe%%gtcgr@dtsgge/%‘%‘)alu){rr&?l?& erein
sai d machi ne Fee¥gniaptark EERPoMABK| HEXTNfe CLEABoUBPOUE Y bybwewgidhtof t he
dye sold wundgr {heanmaekikEP V14 . 59 I of creen
i nk sold under_ the mark TE,CIC-IMI\/%?%K 1I\(/F’S;L(l G%J_)%%g %gnd%@fgxg%g%%?'oﬁ%d;

wei ght of dye2Rdttd And¥r ehehtrgtk dppcEpLiundgr- She maxkrFPOBAEHT oIk ai m 1,
wherein 100 pognds of said machine, recognizable conpound includes: about
99.q pounds of PVC 30 and 1.0 pound of a m xture polyvinylchloride plastic
and Q dye sold under the mark EPCLI GHT VI1-172, wherein the 1.0 pound of
the m xturescon®ricaea 4£l%hyimel ghtinete POk EHT ma\éhli.héL??red;}Sﬁn%l%s- 9% by

wei ght of polyvinlchloride plastic. 3529 2 8 MAY 2004 13. The card of
claimi, \/\heré?‘PPos“éﬁ 1Hﬁ£‘fﬁi?£~ FZ’(?BIjnF%%H‘PYe weight of vinly VMCA resin,

about 35% by weight of EEP solvent, about 5% by weight of
cyclohezanone, about 3% by weight of dye sold under the

15 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



cormpound i ncl udes PET plastic. 14.The card of claim1, wherein said § MAY ZUU’{’
machi ne recogni zable 5 conpound i ncl udes: about 80% by wei ght of screen

i nk sold under the mark TECH MARK M XI NG CLEAR, about 7% by wei ght of
VMCA resin, about 10% by wei ght of cycl ohexanone, and about 3% by wei ght
of dye sold r I VIl- 164. 10 15.The card of claim1,
wherein said Taehi eesraggolg%r?lgzggglsggggg%%uﬁg Fﬁ%ﬂﬁ g9 Fhott™ 5508y i ght
of vinly VMCAcarssi neadiishuma@biiehy regamgitessf dEPthel wertriabouwt 50hdy

wei ght of cyglpheza : % by meight of. dye sold under the 15 mark
EPOLI GHT VI | -164, ang&gﬁ)%@%Féﬁ@%f%@%ggo?%dunder the mark of EPOLI GHT
VI -30. 16. The card of claim1l, wherein said nachine recognizable conpound
i ncl ydes: aBowhe 90%dY, Aeighl, 95 SEHERN i ak: SO unden the mark TECH
MARK M XI NG CLEAR, - about 3% b m;eis”gﬁt of g%‘ifgl{’) edjz%r?on%g, Lerst: o559

wei ght of dyeasbransarddent Aerd maidentpEl¢aydpnyichrds4smatiowardys byedigi ght of
dye sol d undegardhe cHefdke EROLE CHEM £ 3Qa,and 2 LRy e fadye
sold under the mark EPOLI GHT VIl -6084. 25 17, Rgggr%é%ghp\#?‘éfg%?ghnleast
one of a tranSFefadf Cand. t piarpaniéat cumred cesgrtdce alocangat ik papeogni zabl e
conpound containing an infrared 30 blocking material associated with and
sub% antially  covering said surface; and, at |east one of a hol ographic
foill, an i AfedPat E87dciPfc il iEhily, avhrrgiet isaish maskingn tesaehiyakjradi ent
embossed char ashgsnd Sngnades eaf | Rt ba%t 08Nd LOYGing,and 130 2nfeddY 2004,
wher eby said Cfrd IS capable of activating a sensor in a card reading
machi ne regar Bf 885 Gf Phe Ti BAPST - 1R PLRREittR-ong said surface of

said card.
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
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5 18. The card of claim 17, wherein said card is at |east one of a%a MAY 2004
transaction card, identification card, smart card, credit card, charge
card, debit card, access card, information storage card, electronic
commerce card, docunent and paper. 10 19. The card of claim 17, wherein

sai d machi ne [ a1l e nd, L nc st,_.one of a coating,
film thread, &%:&glgtkggﬂl nio,q(%giﬂggr , l%)apée%dsq%ﬁg!t%#gﬁchte]iatng.ml_nguﬁ%. itocard
conprising: atididdset leghktof an opaque, translucent and transparent card

surface, a magliAae sheqognid Al e.conpould £anlatniag, ifirared, bl ocking
material s associated with and substanti ala\y covering sur?ace; a

hol ogr aphi ¢ fradingnmaghisy dned varicrivt ofhlgsatdiets.a magnetic stripe;

wher gby said card is capable of activating a sensor in a 25 card reading
machi ne regardl ess of the location of the sensor adjacent said surface of
sai d card. 230R221Ccar¢ar guksiissttdnt iyl | Yransgmiswiysi véot o wissbbe e ligit,,
conprising: atohg@siinghne of a translucent and transparent card surface;
and a machi ne recogni_zabl e conpound containing an infrared bl ocking

mat eri al associ at e% WicRRt aPRe Sifbst BRARHiucpntcand rinagsparent atagddsur f ace,
wher ei n sai d gtachicee 31 2 8 MAY 2004 recogni zabl e conmpound is

sub;@anti ally transm_ssive to visible I|i %prtﬁ where said card is capable
of activating a sétsdPefh PeHfde PelRRuRPiiechPhe a8 anvegrahsd of

locations. 5 ciZofiearehigibshanhhghdaict r apsipssi wa t opadithydl grhdodits,
conpri sing. embossed characters, signature field, text and logo; and
a machine recognizable compound containing an infrared
blocking 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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at | east one of a translucent and transparent card surface; 10 at Z@aMAY 2004
one of a holographic foil, an integrated circuit chip, a magnetic stripe,
an opacity gradient, enbossed characters, signature field, text and | ogo;
and a machi ne recogni zabl e conpound containing an infrared bl ocking

mat eri al associ ated w : t I y..15 covering said card, surface,
wher ei n sai d nachine%%ggggﬁgéaqsic%%%%gﬁ ds?§§s%1§a§ﬁfigpgyatFﬁﬁgh?§sive
to visible light; wrerdbpleaiaynesid stscigmpabl e of activating a sensor in
a card reading chi d he | ocatiop of the 20 sensor along
the card. 23.A éggcegggfﬁgﬂ%%b%%%it?%aéa}%%}dégibgf%ﬁﬁﬁﬁﬁéPPynﬁfﬁéﬂ%hissive
to visible |ight wheP®8y said card is capable of activating a sensor in a
card g eadi ng maghi ne q I 2 | qcat_i.gn he sensor. adj acent
sai d surface onQaidsggg?g? ?%%%r?gg%aﬁgfaéﬁﬁgkbg f?%%%?ﬁﬁvwe °gk 1% ast
two |ayers of PET | Raterial mn hasddofcazdt gat Fagsa theansanietdn machvae,
having an 30 infrared.3epsy 2ad andBanRelke-Sifipg reader, with a
substantially transparent or translucent card conprising the steps of: a)
providing a card having one of a transparent and translucent surface, an
infrared bl ocking material 32 2 8 MAY 2004 substantially covering said
surface, and a machine readable magnetic stripe; b) inserting said card

i nt he 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 33
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