ce3ed4 7Z[L]4]*"6AT4 t|1 ii'O 991562-t0 METHOD FOR MAI LI NG A WALLET) £ARP200]
W TH AN | NTE@RNscMAGN FYI NG LENS BACKGROUND OF THE | NVENTI ONpdT/URELOSTED
APPLI CATIONS This is a continuation-in-part of co-pending U S. Patent
Application Serial No. 08/ 758,640 fil ed Novelber 27, 1996, which is a

continuation-in-part of U S. Patent Application Serial No. 0815 A
Januar YH‘@W ‘mmﬁﬂ“\w w U.S. Patent No. 5,608,203, which is a cont m”ﬁm"wmmmm
2 cont il T Mt of UETHOD RPEIARIEG 88 PEr G, T8 107 Wil
]::chlr]'? ?nE:? on. | n-1 Sérlt 9‘%%.9 \gc."l@a% énﬁ)}atlﬁ'&;’%‘?@%mﬁ é\f@mi@?gm, 490,

filed February 12, 1992) now U.S. Patent No. 5,412,199 2. FIELD OF THE
| NVENTI ON The present invegWORGrEHENTS 0P PReketviRanogNners and is
_specifically directed to a wallet card, such as a credit card, having an
integral magnifying lens. 3. PRIOR ART There have | ong been readi ng | enses
and magni fyi ngl.glkessexzmver tiaddaertovsassi st peopl e in readi ng books,
docunents and the like without the use of reading glasses. These are
particularly useful when the person encounters small print during an
activity whi ch makeEhis is 4 enpoinvaiongnipan of do-périding t.St Batertt dyppéicadiop beriain
readi ng gl asses. As an exanple) a book mark such as that shown in U S
Pat ent 3, 140, 888 @/780640 filed diyrcmbersived 99w vhigh is Asphigtionigparyofiy.S. | 964

may be integrally attached to a book such
4 d Putgnt App icat?on Serial No. 08/5§2,801 filed January 3, 1996, now U.S. Patent

! No. 5,608,203, which is a continuation of U.S. Patent Appl.ication Serial No.
08/250,801 filed May 27, 1994, which is a continuation-in-part of U.S. Patent
Application Scrial No. 08/197,218, filed February 16, 1994, now U.S. Patent No.
5,434,405 which is a continuation-in-part of U.S. Patent Application Serial No.

07/834,490, filed February 12, 1992, now U.S. Patent No. 5,412,199.
2. FIELD OF THE INVENTION

The present invention relates to pocket magnifiers and is specifically directed

to a wallet card, such as a credit card, having an integral magnifying lens.
3. PRIOR ART

There have long been reading lenses and magnifying glasses available to
assist people in reading books, documents and the like without the use of reading
glasses. These are particularly useful when the person encounters small print during
an activity which makes it inconvenient or difficult to stop and put on reading

glasses.

As an example, a book mark such as that shown in U.S. Patent 3,140,883

issued to R.L. Anthony on July 14, 1964 may be integrally attached to a book such



040 CT2002 "-0 as a telephone direction or a dictionary whereild §8iel00?
end of the boo (g Lk is provided with a seal ed pocket for rec,eéybggg,ogs-,s
“plastic magnl\f i'ng~Tens. The magnifying | ens may be noved up and down the -
pare as desired to provide magnification of tzhe text in the book. This
permts the user to read the text without first putting on his eyegl asses.
A pocket rnagnifier such as that shown in U S. Patent 3,409,347 issued to
R Vogel on Novenber 5 1968 includes a pocket pouch adapted to be carried
in the breast ofShicfPpenaidiieciory ervedigisapryowherginghpeirdsed ten bagdlthek is The | ens
is formed of a transparent plastic sheet material having a substantial
degree of sti ffPf@éﬁ@e%lﬁd‘hHaV‘?lFbe‘fcr‘\é‘sfﬁéFC‘f‘é‘ﬁ% 1 PGRtoURS  ivToeas-iTheo its upper
surface. The | ens UE be slida retrac ed intQ ang ext ended out of

t he pocket. The™pd&lt é‘fc P¥ P%F‘OF%{/) Rdddawin the page f dered & WRYIWEF y sl |

b desi rabl o t o SeUHCERr g@ﬁ B R ehPadr s PR T et grdSaneRy ner
exanpl es of spemg%})m 1 BORES g}:}%rg%fyl ng lens structures are shown, by way

of exanple) in U at ent 44,889 entitled "Cosnetic Container

I ncluding Integrated Lens Structure,” issued to S. Orentreich et al. on
August 30, 1977, andaldoker Rlofifer M2 o4 idDshdlinant! p.li&d 37408734 7GaLEYIoNT

M crofil mand Associ ated Readi ng Lens and Process of Form ng Same," issued

to D. Adrian onRdubgel 39 Not&fiBer S\ 948 ih18deR iglocest pandi Jdgp s & 8 coericidh thecar ds
and ot her transaction cards) there is an increasing requirenent that the
card user be abbreast or mempbtket af the amgac in opurst ortrglepdihntensis foseed dhd s means
the user nust be able to read the card invoice to determ ne the accuracy of
the informati onfrisepasens pirstisshgasmathalinpviog & eutistinlisidicgiae of wilfeacandpvange.

Si nce nost of tC[h information on the invoice is inpact printed either on a
carbon set or é‘PB%‘HF‘é‘s%’“‘PBF*rﬁ‘OlF%mﬁ?‘FSrHPPFfsSUﬁ@FC aﬁFiF“béﬁ‘t‘ Fay ibedlidablsi ze but

ft ' 99D6 S99/ OS878
I 3n? r ag? with rrggf)cé%{mf"oang ﬁé[evg‘?eo”f 8&% B%{:ﬁ l]. ?H?%“?fﬁk%‘éﬁ‘irﬁ’éay?‘%?rerﬁkﬁ fficult

to read, particyharhy fo F%Q%sdﬁgﬁ’ht N AN hcn':ftgt SE:rexsrugg%cthctnl\@ﬁé?ﬁ is Al S0,

when the transactl on car (S of en ‘not” conveni én ake the
time to put on fofading cgld@sslﬁu%%lggoﬁraﬁa&ﬁx SR [} GRFAdINAWRleq, While the
pocket magnifiers of the prior art coul 5e used for this purpose, use of
such devices requires a separate acti vi ty whi ch does not provide a great

i mprovenent over th&)ms&xﬂfnplee@(ﬂkmiagb@?&@Sma@ﬁif)ﬂngE:Sklktt'ucttl’f&ﬂa’re(éh@di,t card
users sinply do not take the tinme and effort to accurately verify a
transaction at tyheayal axtmpfe; §aUE) Paiehyiang, (9, 80ensdddCosinerik Coorairtehe
accuracy of the information. A transaction card incorporating a ITB.%I’]I fying
| ens has been pgrepdisedniesradpgnesSeuatere] iissyedviode Orgpisidhcas. on AEKEI3

2-6b80 publishe gAprll 24, 1990. This reference, however does not di scl ose
a nethod for ef!Piéi @Yy %ﬁﬁﬁf%f”u’ﬁ?ﬁd%%#daCc‘é‘?@d"WﬁéP’é‘F@tﬁém afere

d f {-ef f t nethad o fact
I nanci altr andaatTRt KAt aaﬁ*’r#ésgéiﬁ g P Roge o Ty G2y
2002 CVO 99; 6340, % %d f' 5991088 ~ 8 4 SUMMARY OF THE INVENTION It is)

therefore, an o jec eature of the subject invention to provide for a
f-mancial transaction card having an integral magnifying lens permtting

the user to imedi atelif (st kpbhRDE clelRBFAC kWM fertantfioReirdy, - of - sal e
Wi thout first requiring that the user put on reading gl asses or the |ike

there is an increasing requirement that the card user be able to verify a transaction at
the point-of-use. This means the user must be able to read the card invoice to

determine the accuracy of the information before he signs the invoice to indicate his
acceptance. Since most of the information on the invoice is impact printed either on

a carbon set or carbonless form, the print is not only controlled in size but is often



It"is another object and feature of the invention to enhance the usel ofiCT 2007
_credit cargg B¥sRErmtting i medi ate ve_ri f! cati on of cr e_di tpcghfsdg/oggm ,
transactions by users normally having difficulty in reading small print, -
wi t hout requiring an additional activity o l|ocating a magnifying | ens or ¢
putting on reading glasses It is another object and feature of the subject
invention to provide for a credit card having an integral nagnifying | ens
and adapted far enlarging the small gri nt generally used in the_confined
space of the O@Féﬁ?f°’5%ﬁﬁf*’r§ﬁ%&ﬁ‘8ﬁ 16A0RT papey d hipapaksp Hererm dibfiadt and
feature of the invention to provide for an integral lens in a {inancial
transaction Q%Fed‘gvﬁ‘il&‘c ?ﬂﬁlthﬂ%&P&gﬂaag@%ﬁquNfé afj&gélW?ShAﬂsl‘?ewh%fbﬁFne
readabl e i nf on.requi .on.the card in order, to conplete a.

bor nt of - sal e ST LR E8udlio SR aict §IE e pE il 56 olinger 1 et
card) such asjR.LhLegl : he:like, ' ' r S i.ntegral
magni fying | é’r@%égﬁgglr%rfeg}? vg]gtc:}g(r: {::l‘ngf"l“}toﬁcg Vs\)lﬁ@}ag%tdo?%e\?gﬁlgf@tﬁ%éﬁ?}o%r%%cal |y

pl aces a nmagniicshade uk&ter Afis fursodi %%?%ch@feyf‘cgkereHLﬂ 50 SUELE B¥ividyOr
exanple, the user may imedi ately verify a financral transaction”at the

poi nt - of - sal evhidt dd@sihotfpréade 4 O@at imporni¥RONF WG of REENOblatRKIANG t he tine
and effort to put on reading glasses. As an illustrative exanple, the

i nvention i s rgahtmay aedigcatisesttsl simbigrdomakiakgihe tiadiand @ oM td F@DG&LYE | ONS
during an activity where the user would not normally be wearing his reading
gl asses. For vesfragragsaction itibe peoroBsake ralying dethe salds ded @ tic 2@@Pacy b O

991 562-10 PCT/ US99/ 08878 S or other types of activities where a person does
not nor mal | y RsrieGFRtan. Acksnsagionset ingdrporpiingmpagralvinedensdiss beao nake a
credit card transaction in order to pay for rental of. equipnent or, user
fees or the P[9P ?C%BQIJ;{PS‘P??Q Lﬁ'r‘l‘éy @(roéiﬁﬁ 'gp 5?‘6’“0’50‘??1805%18}5 PUPHYEAYIPSH, t he
user can i i | y. re and,verify the financial transaction at the

poi nt - of - smgbr}b% %Eﬁsﬁ%g&cﬂ%c'ﬁ‘ﬁ\é’ﬁf?rﬂoﬁbnqtgﬁg‘%ﬁ%wmpi‘?%ﬁgﬁ?‘ﬁ“@he credit
card over th i " rl on the transaction form Thus, the print is
magni fied w ?‘ﬁ“?‘h@hﬁ% gﬁhgé:éﬁdf or the transaction, elimnating the need to

| ocate a pocket magnifier or the time and effort required to put on reading
gl asses in order TRerY®Fd, thérd lefalrsanzad tdr Qpractifal &oRt&TigkfaReth& o of the
invention, a typical card blank is subdivided into a plurality of zone,
speci fi cal | ymandattarizgponnaanil aansoctictahal wittha intheal dagsifoniens.s adapt ed for
recei ving and carrying machi ne readabl e informati on as prescribed by |SO
standards. Information may be carried on the card in the formof a strip ]
such as a magnetic strip including magnetically encoded information, ‘
enbossed al pha nuneric lettering for creating an inprint on the credit card
transaction form a bar code or variants thereof, and for electronic data,
smart card |1 C contact area or contactless smart card keep out area, or a
conbi nati on of smart card contact areas and contactless smart card keep out
.areas for so-called conbi-cards. The non-data zone is generally free of any
information required to be machi ne read, although this zone often includes
identifying indicia) logo types and other information relating to the '
issuing institution. In one preferred formof the invention) a portion of

t he non-data zone includes an integral magnifying lens carried in and j
formng a part of the card. It has been found that a substantially rigid)
transparent plastic material of a thickness corresponding to the thickness F
of the card base may be incorporated in a window provided in the base. In a
preferred enbodi nent of the invention) the transparent plastic includes
fresnel |ens contours on one of its surfaces for defining a magnifying

|l ens. By placing the lens in the non-data zone, the |ens does not 040C¢C

T 2002 'O 99i ~G?-1 0 PCT/ US99/ 08878 interface with the machi ne transactions
required in order to use the card for its primary purpose. In a nore

speci fic enbodi nent of the invention, the lens is an el ongated rectangle
generally placed in parallel with the nagnetic strip which is comonly
attached to the hack of the card. In this enbodinent, there is no ;
alteration of the data

R salhe g

H

ped



zone as conmonly incorporated on cards. A second enmbodi nent of tire04 0CT 2002
_invention inﬁgg%o;@;oes a Lens with a lanmer usable area. Howevesyt/ubiiossis
particul ar enmbodiment requires alteration of the data zone. Dependi ng on
the issuing institution, one enbodiment tray ‘ve mace desirable over the
ot her, depending on the flexibility of the |location and format of the data
zones on the card. In a typical wallet card) the base is made of a
substantially sem-rigid pl as&'g material, which is printed on one or both
sides and laminated with a thfa s PN 61 Tl surface and the
bottom surface thereof. The card may include identifying indicia, |ogotypes
and the like on the top) a .mgnetic striip, a signature strip and.yvarious
terms and conditi onsh(%h{“ﬁegmﬁof'}%br‘r‘faI"Hd L‘:ﬁ@reeﬁ"i‘higﬁ‘ it “B’F"Lﬂ%]emipho\}’é%t Poh, the
| ens may be pl aged .i r Lor, t i nat i eby the
| ami nate cover ﬁrrg‘&gfrdrg%r{s}gcrlr%? Cg'éjq‘&g@d abgn[%}glrljpg%”?ﬁé ltg%dgﬁg@ﬁ%ﬁgc eﬁ{g and
help retain it jinddiReIGAEMry ARchRARARYn LR ti%itﬁ@f—lsi(lc‘mlhgﬁpﬁrstﬁgcm?z%'@/e| y

secured or otherw se mbuntéd in a wndow in the card base, with or w thout
utilizing the |@ammater pat & leadin®blatRE of@edikE0 assist in fram ng and
mounting the lens in the card. In another enbodinent, the lens is integral
with the card base. In this enbodi nent) the card base is forned froma
transparent materi all} issiotheashjedq aadripnpiroofahplmasiticn..o dhienst dpecbfcardd base
can be overprinted, lamnated with printed material) etc. Thereafter,
fresnel |ens conrdsihyspeanating ameahionerdicauef afomedifcard @argadDOTs POGRSWO
991562-i1 0 PCT/i1JS99108878 ,; w 'Y the blank in a selected area to define

t he ,magni fyi ng Pesmally paviesy Séficary imirading 6mbld PHAWwatheif retuitinean additiaadli on. In
a particularly pref er{ed, enbodi ne 't% the inventive card conprises a
substantial |y~ nHY!Y 81 95BIn8 4Bendly|ng leny priing o8gHdIng §iichase. The

sem -rigid base conprises a magnifying lens. The card further conprises a
strip, such as a magngl)6bARG.ALRd Rl br GELININE. JREN BB A AAIBN Geai

i nformation, and optiona iy OPher 'f eatur 8s sUCh as 'a si gn fure strip or

hol ogram pat ch. caquﬁaﬁMn'iﬁEegggnﬁgﬁﬁdﬁtaﬂnpﬁdaadluﬁ% RAERIFORIRE hLIPPHA

plurality of layers, of can a“si'ngfe |ayer. e magni fying | ens may be

formed by stanpiengrafly asdagh edhQddSspdid &Ghd Hre@DtQd Bastdac@maf the
sem-rigid |amnate, or a surface of a single

It is yet another object and feature of the invention to provide for an integral
lens in a financial transaction card whercin the lens does not interfere with the
machinc readable information required on the card in order to complete a point-

of-sale transaction.

The subject invention is directed to a wallet card, such as a credit card or the
like, which incorporates an integral magnifying lens. Use of the card of the subject
invention automatically places a magnifying lens at the disposal of the user,
whereby, for example, the user may immediately verify a financial transaction at the
point-of-sale without first locating a magnifying glass or taking the time and effort
to put on reading glasses. As an illustrative example, the invention is particularly
useful when making credit card transactions during an activity where the user would

not normally be wearing his reading glasses. For example, during sports activities



| ayer. The fresnel contours are stanped into a transparent arcs of the0CT 200
) | am nat e or\?,aigé):qézgo | ayer, and together with the transparent paf@asdiREm t he
magni fying Tens. i 4" x There arc al so provi ded net hods of producing a
wal | et card as described ; above. One such et hod conprises the steps of
providing a transparent) substantially non-fol dable sem -rigid base;
formng a shallow cavity in the base; partially filling the cavity with a
radi ati on or heat curgb{e liquid resin; inpressing a lens pattern on the
surface of th¥ FREEIYPERPE IFUYIES ShergriPeEsep GOFTRP PRBEIH YSNEPUET Fesdingt i on or
heat of sufficient] I ntensi ty@%% cure the resin. , Another nethod of
produci ng a WAMFBH: L4y OF AeRREa ARES 2 Gt i CRIFdraBtgERIn order (R R4 IPon
conprises the st of making _a.card, bl.an havian a tran ent..wi ndow '
Foq on: heat O ESeaRiprieRl o g BFeertae LR B Obnedihdrdl SPEBCHF uisthne to
soften the ca s do PSS I - ' L& 1nt.o.. { ndow
" regi on of thgﬂgear}raég’gh%% c;F'RIn l?:@o |r[1glp ?%g%ﬁgﬁés@(%c%%ﬁg&@itéﬂ%‘%uépged({:\éond

t enperature e ox-108 t:oShani.fiC I he and
wh et i ng. HouBratle bYPLE AP h AR BALin Gl SR o e e of

the card bl ankinwctithfte 4] @6 Q8B Iir£hsEAdn T6L. Gt ZROprY i9h Qo4 fHdNGitH A€ cird  1YO
99162-10 0 4 OCT 2002 YCT/L' S99/ OS8~8 heat to soften the card blank with a

soni ¢ sour ce asd feelthe tassauoe, ediativeing ilenekd kelatats o podkesmignifigrpr ihatintehe | ens
pattern. O her objects, features and advantages of the present invention
wi || becone and cffort required to put on reading glasses in order to verify the transaction.
' In a preferred form of the invention, a typical card blank is subdivided into a

plurality of zones, specifically a data zone and a non-data zone. The data zone is

adapted for recciving and carrying machine readable information as prescribed by

ISO standards. Information may be carried on the card in the form of a strip such

as a magnetic strip including magnetically encoded information, embossed alpha

numeric lettering for creating an imprint on the credit card transaction form, a bar

code or variants thereof, and for electronic data, smart card IC contact area or

contactless smart card keep out area, or a combination of smart card contact areas

and contactless smart card keep out areas for so-called combi-cards. The non-data

zone is generally frec of any information required to be machine read, although this

zone often includes identifying indicia, logo types and other information relating to

the issuing institution. In one preferred form of the invention, a portion of the

non-data zone includes an integral magnifying lens carried in and forming a part of

the card. It has been found that a substantially rigid, transparent plastic material of a

thickness corresponding to the thickness of the card base may be incorporated in a

window provided in the base. In a preferred embodiment of the invention, the

transparent plastic includes fresnel lens contours on one of its surfaces for defining

a magnifying lens. By placing the lens in the non-data zone, the lens does not



apparent to those skilled in the art fromthe follow ng detailed 04 0CT 2002

descri ption. (51 o be understood) however', that the: detaptEdsesnnssrs
" description and’ speC| fic exanples, while indicating preferred enbodi nents -
of the present invention) arc given by way ofb illustration and not

limtation Mary changes and nodifications within the scope of the present
invention may be made wi thout departing fromthe spirit thereof, and the
invention includes all such nodifications 0 4 OCT 2002 WD 99/ 562. 10

PCT/ US99/ 08878 '9IcBRICEHUIDIRSORE I Gpp@rLiony rqquire HRAVENGCSUSEHES F1id E4ton may be
nore readily understood by referring to the acconpanying draw ngs in which
FI GURE 1 shows RrH@)“rt’(Bﬁr@F%e of a wallet card incorporating a magnifying
fens, in accordance with the subject invention; FIGJRE ? shows the bottom
side of the wallet card of F

al ternative enbodi nefit! %?rcép%fclcé‘fboéjéﬂ’%{”f’ﬁlg&"bv&"é? 6”%{“ %h%?"“ahc Igns in

accordance wt de of
the wall et car C&W%ﬁéﬁ%p k E?‘%F@Pﬁm ‘E' @1{55, oaénslatsle!ﬁ)l %th R&%@&v{gg@

wal I'et card and,lgphg t&mlma&%f’tﬂ@carhaﬂﬁ'tm cﬂ@&kﬁfm@htl MwﬁlJQHQaﬁctf'ﬁioln'omhe%ué] of
FI GURE 3; FIGURE 6 shows the top sid card bl ank having an

i ntegral magni fh8gs deRtonllifddRforied §n @i,f@q oss sectional view of the wallet
card blank of FIGURE 6 taken generally along the line 7-7 of FIGURE 6;

FI GURE 8 shows the top side of a wallet card having an integral
hori zontal | y ext endiAgecondjanbydimgnd enise iavechtian ebggrasnadatsomih a larger

usable area. However, this particular embodiment requires alteration of the data
zone. Depending on the issuing institution, onc embodiment may be more desirable
over the other, depending on the flexibility of the location and format of the data

zonces on the card.

In a typical wallet card, the base is made of a substanually semi-rigid plastic
material which is printed on one or both sides and laminated with a thin material on
both the top surface and the bottom surface thereof. The card may include
identifying indicia, logotypes and the like on the top, a magnetic strip, a signature
strip and various terms and conditions on the bottom. In one embodiment of the
invention, the lens may be placed in the card prior to the laminating process,
whereby the laminate cover materials may be used to overlap the edge of the lens
and help retain it in the card. The lens may be sonically welded, adhesively secured
or otherwise mounted in a window in the card base, with or without utilizing the

laminate material of the card to assist in framing and mounting the lens in the card.

In another embodiment, the lens is integral with the card base. In this
embodiment, the card base is formed from a transparent material, such as an
amorphous plastic. The stamped card base can be overprinted. laminated with

printed material, etc. Thereafter, fresnel lens contours are stamped on a surface of



FI'GURE 9 shows the top side of a wallet card having an integral ver i@l 380
ext endi ng m?{}lﬁfééﬂl ng | ens and a hol ogram pat ch; 0 4 0 C J-2083,0%d50

" 991 ~6?2a0 P 08578 | ~ FIGURE 10 is a cross-sectional view of a wallet- .4
egad conmprising three layers of material thaven; aligned transparent areas, "
in which fresnel lines arc formed in the top |layer thereof to form an

integral magnifying leas; arid FIGURES 1 | and |12 are cross-sectional views
of wallet cards conprising two |ayers of a material having aligned

t ranspar ent tbg elask inj mse{mtieg laref tedsiak the magnifaing l4nor fviddlograen aap atso b or m

I nt egr al rnaﬂgni fyi na] | enses. FIGURES 13-1Gillustrate a nethod of

fabri cati ng adped 3figgHicflyninatiarens of the present invention. FIGURES |7-19
illustrate another method of fabricating the magni fying lens of the present
i nvention. Like c?l enents arc nunbered alike thr ou\ghou t he draw ngs. 04
OCT 2002 ~t" O 99/1%8PATSuIBdH Piefessd sadiment the inventive card comprises 2

substantially non- {oldable yet still flexible semi-rigid base. The semi-rigid base
comprises a magnifying lens. The card further comprises a strip, such as a magnetic
tape strip, {or carrying machine readable information, and optionally other features

such as a stgnature strip or hologram patch.

( The semi-rigid base can be a laminate formed from a plurality of layers, or
can be a single layer. The magnifying lens may be formed by suimping fresnel
contours directly onto a surface of the semi-rigid laminate, or a surface of a single
layer. The fresnel contours are stamped into a transparent arca of the laminate or

single layer, and together with the transparent area form the magnifying lens.

T
Ll

There are also provided methods of producing a wallet card as described
above. One such method comprises the steps of providing a transparent,
substantially non-foldable semi-rigid basc; forming a shallow cavity in the base;
partially filling the cavity with a radiation or heat curable liquid resin; impressing a
lens pattern on the surface of the resin with a dic: and exposing the resin to radiation

or heat of sufficient intensity to cure the resin. .

Another method of producing a wallet card in accordance with the present
invention comprises the steps of making a card blank having a transparent window
region; heating a lens-forming die to a first temperature sufficient to soften the card
blank; impressing the lens-forming die into the window region of the card blank;
cooling the lens-forming die to a second temperature at which the card blank is not
significantly softened; and withdrawing the lens-forming die to leave a lens pattern

on the surface of the card blank. This procedure can be realized by providing the



DETAI LED DESCRI PTI ON OF THE I NVENTION In the foll owi ng description, fiorQCT 2002
_pur poses of\gég&gpg}ion and not limtation) specific details pargiss®issiorth
in order to provide a thorough understanding of the present invention.
However, it will be apparent to one skilled fn the art that the present

i nvention may be practiced in other enbodi ments that depart fromthese
specific details. In other instances, detailed descriptions of well-known
met hods and deyices are omtted so as to not obscure the description of the
present invent B G b S V' HASAF SOURCE Yt el BPre PR VeRRed! ARyl i
shown in Figure Ih,L?e shﬁg}ggddgeneral | ayout of card 10 have becone

st andar di zed antd " €Cn? PR E S GEHFE W del y used for a variety of
transactions and ot her purposes. Apart fromcredit cards) simlar cards ace
used as .deb' t car dsOtléT%i@&%%&ﬁur%?ﬁr aaq'gt}lt\é%s ot lllll %&%ﬁﬁ%lc,{“gg@},h {)éc% tc' on
cards) library cards) etc. Such cards are fyplcalfy carried in a wallet and

are general l'y pefenf gdnbQ stamreaiilrgsheaﬂi}m% {h%tfomﬂs'aczu%dagg%gﬂfoggl NigGe as is

comon, enbossegiletterlng at ich I's machi e rea permtting
the credit carghdess®f, hoWEdcRtRA 18 douiRAIREcrhiof @h@sgeb MRSREhpRO WS 1S shown
in Figure 2, nost credit cards now contain a strip 14 for carrying nmachine
readabl e i nf or imgichomg preferred x mbpdieneatsrAgrReire @ns infeRioApdre kivah bwhiag bf | ncl udes
magneti cal ly encoded i nfornmati on readabl e by conputer terminals utilized in
many poi nt - of 8lableticeand netll snitatjos.dMimcthadedh (dnd redsiqgriatsuvghis theispopt®fwhi ch
is on the back of the card and which tyEicaIIy'is adapted for receiving a
signature to b&CREIEHIPYENHYpMtele Fynde wethogalepating fremdag shiriMhereefasnd thay
further include one- or nultidinmensional bar codes as well as smart card
contact) cont a@VfH8 iRfludes alsuchapediBFEEf-oni ¢ i nfor mati on st or age. 040
CT 2002 ~1' 0 99/s6:-t0 1' CT/L' S99/ OSS7S 12 The magnetic strip 14 anti
enbossed letteting 1'') along with the signature strip 16, identify a data
zone on the card. For financial transaction cards, this data zone is
generally controlled by 1SO standards in an effort to standardi ze the cards
so that various cards issued by a nultiplicity of institution may be used
on standardi zed term nals the point-of-sale. For exanple) the placenent of
the magnetic strip 14 relative to the top edge | b of the card is
standardi zed as is the width of the strip 14 in order to permt ready
readability of the magnetically coded information by any typical

poi nt-of -sal e magnetic reader. Likewi se, the font) size and position of the
enbossed lettering 1? is controlled to assure machine readability of the
information inprinted fromthe card when a point-of-sale transaction is
made on a typical credit card inprinter. Only the position of the signature
step 16 can be altered without interfering with the nachine readability of
the card. Today, nmany cards al so include identifying indicia such as

| ogotypes and the like as indicated at 20 for identifying the issuing
institution. An increasing nunber of cards also include a hol ogram patch 22
whi ch includes issuing institution indicia. The hol ogram panel 22 is
generally located in or near the portion of the data zone including the
enbossed lettering 12. In the enbodi nent of the invention shown in Figs.
and 2) a magnifying lens 24 is positioned in a window 25 provided in the
base 1 1 of the card 10 such that it is in noninterfering relationship with
the magnetic strip 14 and the enbossed lettering 12. The magni fying | ens 24
is an elongate) rectangular |l ens nounted parallel to the nmagnetic strip 14
in the space between the nmagnetic strip and the enbossed lettering. This
space is generally sufficient in size to accormmbdate the lens 24 since it
is required that the enbossed lettering 12 be spaced sufficiently fromthe
magnetic strip 14 to assure that the enbossing of the card does not in any
way alter the functionality of the nmagnetic strip. 04 OCT 100Z WO
99/52.10 PCT/ US991 08878 13 I n one enbodi nent of the invention, the |ens
menber ?4 conprises a substantially rigid) transparent plastic el enent
havi ng approximately the sanme rigidity as the credit card base. As shown in
Figures 1 and 2, the credit card base 11 includes a wi ndow 25 having a top
edge 30) a bottom edge 31 and side edges 32 and 33. The lens elenent 24 is
adapted to be placed in the wi ndow 25 and has outer edges common with the
wi ndow edges 30-33. The | ens may then be sonic wel ded or adhesively secured
to the credit card base 1 | in the manner well known to those who are
skilled in the art. In the preferred enbodi nent of the invention, the |ens
24 is of a thickness corresponding to the thickness of the credit card base
| 1, assuring that the presence of the lens in the credit card does not
interfere in any manner with the machine readability of the information
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04 OCT 2002 ~~' O 99!6' -10 !'C T/L' S99/ 0SS78 14 124 to be custoni zed 4tGLT 2001
varyi ng desi\(,ﬁ%,ﬂﬁ@giotaste wi thout interfering with the over alpkbTnggnusss

" readability of the card. AS 1S shown in Figure 5, the typical card base 1 -J
is a |lanminated conposite nember including a $olid core material as shown at
4S with a thin plastic lamnate 5U on the top surface and a simlar thin
plastic material 52 lam nated on the bottom surface. The term"thin" herein
denotes that thicknesses { e.plastic |am nates 50 agjd 52 are smal |
relative to tire thicknest ARTION QI THE DRAY @ 48 and pl astic

| ami nates 5U and 52 can have any relative thicknesses. The |anm nates 50 and

52 are generally pripnted in a four'-color fornmat ermtti attractive

"l ogotypes identifyi jrrlge ink\l%mi:agsn?ﬁyng” qu%rgtrfzﬁdyiug%c@%d %e e?r%r??% P?gh%ust om zed

col or schenes Ca i inate materials 50 and 52 also carry the
_magnetic encod?flér%gmg?ﬁl%’%ﬂ?m 2“ glﬂghature strip 16 and the hol ogram parcel
2" '. As shown in Figure 5, the fresnel lens clenent 124 is located in the
wi ndow 125 of the cpiGURRY sHBYs b\%_tﬁ;?ﬁﬁé@ﬂh WG €A IR SRR d’\ﬁhﬂiit&g)vg
adhesives or the like along the side edges of the w ndow) ‘as at . Were a
| am nat ed car dieh§ ivsRdrdahdtovitiaiicRabjectimicatib@l 50 and 52 may overlap the
edges 62, 6-'1 of the window and the | ens 124 may include a peripheral lip
or rimb58 for holding the lens in place. O course, the |l ens may al so be of
a rectangul ar cr ossFK&ERE dshawslthedotioaml side ofehaled]cocardd E$GUREY!; secured to
the base 48 with or without use of the |lam nates 50 and 52. 1t w Il be
understood that the_|l ens could be incorporated in the card a variety of
ways) including bei R ERE P sbeyt Aryormde efrap siterpire epbadiyaen of g walggard
Integral, unitary |lenses can_.he Ior med ip a_nunber Lﬁ)f.. ways, . such as by

mol di ng or casPFHPORURS AAEEHIARS AR INASFYFanCh MG nGF E&W“ﬁ?”‘&“sem -rigid
base, or by stanping a transparent area of a sem-rigid base. Figure 6
illustrates one suc I ' [ i V. i i which the
lens is integral wt Cﬂgl%%Etg%xg¥§§§gﬁ8@§ﬁ%é§%w%}g?8%%?I'I*gdggRg 3s'ubst antially
transparent plastic material. Preferably, the 0 4 OCT 2002 1~0 9915620
PCT/ US99J08878 1~ nEiIREb i Scrdbs REDERN0KS dTliRsShhlft cSdGhRd fHs BOmhbirationl

chl oride (PVC), polycarbonate, polyester or any other simlar material.

Lens 24 is formeidgigendriiey adargthbiisesSbIGURE 3;exanpl e) stanping the desired
fresnel contour lines 36 onto a surface thereof. Enbossed lettering (not
shown) can be forned in the base sinultaneously, or can be forned before or
after the fresnel CcIRRE 6shoresthgeomside sliaawpied codibinkheviggane itessd 48,
Plastic | am nates 50 and 52 can optionally also be applied to the top and
bot t om sur f aceB2FHYiNgde®ar d base 48. The order in which the foregoing

st anpi ng, enbossing and lam nating steps are carried out is a matter of
routi ne design choi ) erre odi t esgri i ter
detail below the Uk & PEeLS s“%%‘ai%Wh°£{1§§?%'#%§§%%£#¥§?°f§"‘%§?§%b| ank
has rbeen | am d, it Ro - r-e ' odi nents, magnetic strips)
signature stri%%ﬁ%lwggﬁg%ﬁé@fﬁ??@a@gl so be added in the
conventional manner. For exanple, in Figure 8) an enbodi nent of a card 10
includes a | ens 24 pHGURE BoRdwOiRt 2P sldeatt LRt BAEhhdhk ¥n afé@as card base |
1. Card 10 al so includes hologrampatch 2?. If desired, plastic | am nates
50 and 52 can legizomtlly &dendaRtmadnifyirgy lemadndhaplogedne patcian be applied directly
to base 48. Anot her enbodi nent, shown in Figure 9) includes a
vertically-oriented Lens 24 stanped on one side of card base 11, with

hol ogram pat ch 32 dfIEREReY shrve the knp sifepaf9i wadles tade hafing an thtdgzal ¢entigallySuch an
enbodi ment can, of course, also be produced by nounting a separate |ens 24
in a card basesxiending magai{iingdensiand p hplogem paiclnbodi ment shown in Figure |I.
Still another enmbodinment is shown in Figure 10. Card core 48 and bottom and
top plastic lam nates 50 and 52 conprise a substantially transparent
‘plastic material) such as the anorphous plastics described above. Card core
48 can be conprised of a single |ayer) as shown, or can conprise nultiple

| ayers (a "split 0 4 OCT 2002 'O 99n62.10 t' C t/US99108878 16 core"). Top
and bottom plastic |lam nates 52 and >0 are lamnated to core 48, Form ng
top and bottom | ayers around a core layer. The structure thus forns a
semrigid and substantially non-fol dabl e base. Lens 24 (not shown) is
subsequently fornmed by stanping the desired fresnel contour lines 36 onto
the surface of either top layer 5? or bottomlayer SO. Depending on the
relative thicknesses of core 48 and | ayers 50, 52 fresnel contours 36 nay
be inpressed into core 48 as well as the layer 50 or 52 Preferably, core 48
and bottom and top plastic |am nates 50 and 52 conprise the sane
substantially transparent plastic material. Bottomand top plastic

[ T . ol e~ o - I Y 1 o o T . g ] I | r M
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Card 10 can include enbossed lettering (not shown)) as descri bed 04 0CT 2002
_previously, \i§yaegdikgion to a magnetic strip and optionally apsTgaswisss
strip. A hologram patch can al so be included, other desired graphical
features such as 0 4 OCT 2002 BYO 99/562-18 PCT/ zJS99/ 08878 17 synbol s,
| ogos, pictorial representations, etc., can also be provided if desired.
The magnetic strip, signature strip and/ or hol ogram patch can be on either
side of the card 10 is) these features can pe di.sposed on the sane
side of the card asFHgQﬁéﬂgggéFnﬁﬁﬁ?ﬂﬂ? V§é“§?é“§@éﬁﬁgﬁggﬂy“5¥”WW t he
opposite side),in desired conbination. Placement  of the vari strips
and patches inkgﬁvqﬁﬁ%%ﬁf%éﬁ?mbﬁ%Fﬁ%ﬁ%ﬁg¥gﬁfnﬁﬁ0%H?W%ﬁnﬁgggmﬁ%fFgg%%?
routi ne design; by dIONEYEN fd r t0Q 80Rodient it is
preferable thagﬁﬂghﬁ§ﬁ¥ﬁat|%ﬁ1%§%@§&g§€&géﬁ%§gggﬁﬁ aQFQE fresnel contour
| ines 36 have been forned or at the |least no | am nation steps over the
entire surface of calgluk@sinGhydbng: {b&SBAInKIONERUST L ANEEardPeondftistnd S
because such subsequent | am nation steps may fill in or flatten the fresnel
contour |ines 86 RApets bhumateendelvinBgiRhEdkdagpdr& ared4d 1h RORBIfadshal Ginedaresnel
contour lines 36 can be stanped into bottom 50 or top 52 plastic |am nate
i n any desir edfameédteatanan forsuinlegad nhanifyankadeky, vertically) etc., and can
be of any desired shape, such as rectangular) square, triangular, circular,
oval) elliptical) star-shaped, dianond-shaped, etc., simlarly to the
| enses 24 descri bedFEFBRESUST . illsutagcr mehood! fabriraring dglmerérBadns®ht from
t hose descri bed herein can be made by the individual manufacturer taking
inte account fREPEENIOVINIGR: manuf act uring capability, ease of manufact ure)
‘cost) etc. Another enbodinent is shown in Figure 1 |I.. Here, card core 48

functions as a "topy , i.l.e bottomplastic.|lamnate 50 c rises the
"bottonm' |ayer. Cor@é@@%d%@t'b%ﬁ"bﬁaggglfrgmff@?é ?{atfJ g”%’b‘“ag}ii NCONPri se a
substantial ly EB§8§@@5§£EMQ$QEFB& material. Bottomplastic lam nate 50 is
| am nated to core 48, 'formng [op and bottom | ayers. The two | ayers

together forma sem-rigid, substantially non-fol dable | am nate structure.
Lens 24 (not shown) Like ctdmoide At dertdsine thrbikHoor ®e 4fhvidyes. 0 4 C C T 2002
~'~"'0 991 562-t0 PCTI US991 U878 18 stanping the desired fresnel contour
lines 36 onto the top surface thereof. .Alternatively, tile lens contours
may be stanped onto the bottom surface of |lam nate 50. As with the
precedi ng enbodi nent, core 48 and bottom plastic |am nate 50 preferably
conprise the same substantially transparent plastic material. Bottom
plastic |lam nate 50 preferably is colored over substantially all of one or
both of its sides (areas 70)) such as by printing) except for w ndow area
7=4. \When both sides are so colored, core 48 can renmain transparent, thus
allowing printed information on the inner surface of bottom plastic

| am nate 50 (the side to.which core 48 is |lanminated) to be read through the
transparent plastic material. In the alternative) core 4S can al so be

col ored over substantially all of the surface opposite the surface to which
it is lamnated with bottomlayer 50 (areas 78 on the outer side of core
48), except for w ndow area 80. Wndow areas 74 and 80 are | ocated such
that they are aligned when the lamnate structure is forned. Together with
fresnel contours 36) aligned wi ndow areas 74 and SO form magni fying | ens
24. A variant of the foregoing preferred enbodinent is shown in Figure 12.
Here) credit card core 48 functions as a "bottom | ayer) while top plastic
| am nate 52 conprises the "top" layer. Core 48 and top plastic |amnate 52
mai n conprise a substantially transparent plastic material. Top plastic
lam nate 52 is lamnated to core 48, formng top and bottom | ayers. The two
| ayers together forma sem -rigid, substantially non-foldable |amnate
structure. Lens 24 (not shown) is subsequently fornmed in top |layer 52 by
stanping the desired fresnel contour lines 36 onto the top surface thereof.
Al ternatively, the |l ens contours may be stanped onto the bottom surface of
core 48. 0 4 OCT 2002



"0 99/62.t0 PCTI U5991 08878 19 Core 48 and top plastic lamnate 52 (4 0CT 2001
preferably Cfi‘@%@s%ot he same substantially transparent plastipgeTnabeossad .

Top plastic lamnate 52 preferably is colored over substantially all of one
or both of its sides (areas 72), such as by rinting, except for w ndow
area 76. Wen both sides are so colored, core 48 can remain transparent,
thus allowing printed information on the inner surface of cop plastic

| am nate 52 (the side tQ i.C e 48 i.s | am nated) h ead through the
transparent plastic nma : A=t AR TSI Eor ey 28125
col ored over substantially all of the surface opposite the surface to which
it is |lamnated vvitqnttﬁj

er 22 reas 78 on the puter side of.core 48),
‘except for w ndow area e&ah%ﬁ oW ﬁ% SUTAIRRG %%xgﬁga[fogca Fé’at lé'&'é%of]hat
they are align : kAt ctur.a. i ith

fr e}s/nel cont guﬁge%&é{upgﬁémﬁﬁ gyc\)/&%?gb srwfgc 33@’@@@'@9 ?ﬁ&?r%g}r’lg ?{/tlhér!\\ng | ens
24. One process,dpk iHPéﬁ'tliE)xg. Bowayd, it @/ilﬁﬁ&@,'pgéﬁﬁ%o tntds ‘% YEMad G 1S

illustrated in Figures 13-16. Referring first to Figure 1 a card bl ank or
core 202 is prQydse@Gnvehhibn ﬁ)@%ﬁc PREGIeH R othér dritIasRGERA RPAH ir8mRKBE er abl y
pol yvi nyl chloride (PVC) although other suitable transparent materials may
be used. A shalshevificdatailsy 120thet Bsthiodesiidiailed HaRrigss ofeBikinalvn Wettoda rout er
206 or other suitable neans. The di nensions of cavity 204 correspond to the
desired di nensiaptgdeafestaheothittad s@4s toFRoyehsewe e @ scripioB ofihd pescrdrinvertan | 24
(Figures 3,4). As already explained, cavity 204 should be |located in a

non- dat a regi onvifunnpeesggy detatthe depth of cavity 204 will depend on the
particular material used to make the | ens as descri bed below) but is

‘general ly on the orgder .of 0.008 inches. Lt _is i rtant to mnimze any
resi dual tool mar ks‘g\‘Mﬂ‘ CRRF‘l‘F”FéQ\}%S‘PH’Q ip Figgre gFﬂl‘as\HetV‘dﬁﬁQFra/il?W”ho?r osty
appear ance and reby. inpair. the clarity and sharpne of , jmages. vi ewed
Chrough t he- 1 efardToble bR s 0 nB-Frad IR LR QU OVERE o I aY8T b« o
renove residual : r : Q- E 8 ?0
Referring now ttgﬁ%?!é%r{}gzmﬁ)mcr gg@lé%c%(gé??ﬂ%gy%%@? ég‘?ﬁz%‘.ﬁﬁ%g‘%@g’ %%%ZI i qui d
resin. The preldghit 84S /AN 268dess EFHNIATQTs IS RsM b fREt dFRLPRTIiBBS Catdied
herein conprises radiation-curable resins, with the curing of the resin
bei ng carried euwt Soyh eapomerypidatly @arsied inedow alles and &re goderalytrefeired roaetredt | on,
such as ultraviolet light. A particular resin suitable for such use is a
proprietary praestwtlledtaiBeEcochem havi ng the designati on 7294 nod 7025. This
particular material has been found to produce excellent replication of the

|l ens die profile, good adhesion to the PVC card core and poor .adhesion to
the surface of theg%q”é 10 acindes.a5iis GoHMROT SAPATES ILIETIRGD! |8 WRiCh s BYdu¥ns or
thernosetting resi stens. may al so be used. Referring t igure.15 once
Cavi Ly (14 haSuln I PETBRTR U BT CoRY eamPrR AL B9 e L )
die 210 is broyght _into t gt Lf of i Die 210 is
machi ned with ggﬁ%ggﬁ%vggﬁgggg'%$&§H?§2§ﬁgﬁo 3%?“55 %g§ﬁ§%%ﬁgnﬁﬁ% i's
brought i nto Coul-aRL rikiltle in'%émﬁum,q&?cx% feEnddndil &riénﬁﬁleﬂ)al LKA Relugay e to
prevent entrapnent o¥ al r and expul sion gf resin fromthe cavity. Once die
? 10 is proper phgRQzhlly &66dd ihRtnBtiot8adable ¥ ROMPUet @rhinfls AR inadye from
of radiation or heat for a sufficient period of time to cure the resin.
Usi ng the pref goinedf-sasieAmBiBt ARD imlwded s 4 Sigieaerpip Shelich i3 oapln ok oht el y
1-3 seconds. Wth reference to Figure 16, the die 210 is renoved after the
resin has cur ethe dagbandnghifh ypicelly cadiped for feneitving asignh@cetodk manealtyur ed
resin, thereby formng a lens 212. The |lens contours are disposed bel ow the
upper surface epplisdby thoaser oftbe edrgd. Bb¢ pirdh ay duphesinsbidetohe dremstif r om danage
during routine handling. An alternative process for naking a card in
accor dance wit Hlmmlogaalg@émdeﬁ AYWAl pPoYNIrscard camagt. Lopgctiass ¢ qourissard7- 19,
Referring first to Figure 17, the structure of a card blank 302 prior to
formation of tKECHAUHIMOFTHYON HAWEEs shown in cross section. Card bl ank 302
conprises a |am nated structure of several |ayers. Core 0 4 CCT z002 1~'O
99/ 5620 PCT/ US99/08878 21 material 304 is a transparent thernoplastic
material. Suitable materials include PVC) pol yethyl ene terephthal ate
nodi fi ed with cycl ohexanedi net hanol (PETG and poiycarbonate, although
ot her transparent plastic materials nay al so be used. The top and bottom
surfaces of core material 30=1 are printed with a silk screen and/or
gravure process to provide the card graphics as previously descri bed.
Dependi ng on the process used and the nature of the inks enployed, the
t hi ckness of printed | ayers 306 nay range fromless than 1 to nore than 5
mls. The printing applied to core 304 will generally be opaque, or at
| east translucent, over the entire card except for w ndow region 308. This

o, o oy r - o - Y




0 4 OCT 2002 CVO 99; S&.t0 PCT/ US99/ 08878 27 Referring next to Fi qur g4 %87 200
_magni fying | gas,is ormed on card blank 302 with a hot stanpi .

using die 32%!6%&’?28{) to being inpressed on card bl ank 307, di'e égﬁ)&{bgé%
heated to a tenperature which is sufficient 1D soften, but not necessarily
melt, the plastic material of film 310 and core 30=1. Die 320 may be
conveniently heated with a conventional heater cartidge although sonic
heating is an attragtive alternative since it permts faster cycle tines.
Once the die has bZ@WIB%H@@%@”Gd4WﬁdF@hﬁéﬁhbupém;KLGMSgNmmnéssgdnhmto card
bl ank 303 to a _de %ﬁIFUt icient to fully formthe fresnel |ens contours. An
ef fective magnis’frﬂﬂp g PBHY HEAR BRoergr et d For (entialurestsaon aerda thisgeta of

may occur st it BaaY S EET RS Siters ik U 0 YHEUE B CERSE y
parallel to th J Yo | R AT [ o, t.hat..the |lens contours are formed
uniformy wit h?hﬁﬂrgﬁg?vd@géqﬁgﬁj @g‘é’g‘” Bgﬁpyu?{i”f’%w}iof‘i/”]"%%ﬁéé Fhry for the

bl ng of the 1 SRaq ra P AR R sRREPE BeR Bl 98 bR on

war pi ng of the finished card. ens cont ours* ar

the bottom surtwipa4atiagas @ 1K RPled307S oMOVENELs sl SaMa! IMs ﬁicf\ﬁgﬁ%ogghcl ens

can be fornmed on the top surface. Die 320 preferably has a ven so that
air will not betriprlampezdcbtetp&ﬁﬁmrduhsi‘rdihﬁ:ilﬁp@fmﬁnzﬁjd&ﬁc%ﬂ?chicdtih'i%nﬁﬁLd}lr Any
such entrapnent of air would interfere with proper formation of the |ens
contours and wbukey Wegrlgeentdfeaephigatic praperikeesc ofic [ sl2Rsd pdfigomeed for
vent 322 and its location , if needed, depend on the particular |ens
contour desi gnof heBbelsed BRorinmE? ssemrdllap tesssed ntaohiac desitieg oept h i n card
bl ank 302) the, (l‘jie,i.s cool ed g0 that the plastic will. set before the die is
wi t hdr awn. Cool T HG“BP" FRREIsShipm thogsest vhgn a peipt-efitelcquabdction grmaderaarss par ency

of the magnifyjna. lens. Cooling the djie prevents plastic flgow when the die
is wit hdrgvvn) ybﬁ%ﬁ’e r‘ixdg”i‘i%é(,:‘lchP‘HH‘q‘thQ{"Yt‘{’nf'epo%‘ts’“@?@%?srﬂ@m%ﬂmﬁ991 B%52- 10
PCT/ U399108878alf%ﬁ<:|dQ9iMo%an§ ok N8 uf esn%gmegrggﬁgﬂave tﬁ@?& edges. This is

i nportant for achieving a highcqual ity e it has been found
that wwthdrawing the die prior to cooling tends to cloud the plastic. Any

sui tabl e means for Te@G| hagy dh8s 329 iddRMe 'Rf%nﬁg/ﬂlo%&igm sk& psrlggé{.&‘geg)anhghchas

been found that cooling may be effectively acconplished wt npressed air
bl own di rect | ylilens indiduezddit @0 fAM iti@fifighg wlidkuinzhSstitRn RY iRecbARHLERELD W th
internal channels for liquid or air cooling. Regardless of the nmeans by
whi ch the di e ¢fsatselsed)clide 4 iwlapsinmpatoh 82 hidh intloiizessuhg ihigtaoalindregs of
the die so that the tenperature of the die can be rapidly cycled.
he hologram panel 22 is generally located in or near the portion of the data zone

including the embossed lettering 12. In the embodiment of the invention shown in

Figs. | and 2, a magnifying lens 24 is positioned in a window 25 provided in the

base 11 of the card 10 such that it is in noninterfering relationship with the magnetic

strip 14 and the embossed lettering 12. The magnifying lens 24 is an elongate,

rectangular lens mounted parallel to the magnetic strip 14 in the space between the

magnetic strip and the embossed lettering. This space is generally sufficient in size

to accommodate the lens 24 since it is required that the embossed lettering 12 be

spaced sufficiently from the magnetic strip 14 to assure that the embossing of the

card does not in any way alter the functionality of the magnetic strip.



Usi ng a hot stanping technique for forming the magnifying lens it i840CT200
_inportant tQusonikhe the heat fromthe die as much as possi bPeT/UTHEBFBOr €)
the platen 330 on which card blank 302 rests_is preferably chilled. This
hel ps to mnimze distortions in the fi ni shéd card. Once the fresnel |ens
contours have been fornmed, the optical quality of the | ens may be
conveniently tested using a sinple phot oceII t est arrangement. Assumi ng the

focal length of a er | ens, . ositioned in a
spaced-apart rel at ﬁong Fpgorafé &t |°$éhe ’8"%“##8“ !ﬁcgltcg ‘Bﬁ er f"ofllsorﬁthe li ght

source i's Tocused LS KE ARG a%?htst;tyelém&ttt?tmo%pogt@ﬁgge@nﬁ? coffae_output of

the photocell is prop rtion ocusi ng pro ens and

provides a groesmq?;aaetﬂet@édn JBRE U EstBlvnlif Pipufddl dnbiy. rh'é@Fe%u%QRfBa%é'lFat ed

aut omat ed or image quality tests can a so be inhplenented as

.appropriate fofndudesAeindoWEERavinketop @A 1 BBRAH AR Sarff sideRIgbgyEnt i on
described herein utilize a fresnel |ens for magnification. Altﬁough this is

the presently pi@iRITheders¢encaf 24 8Rdafied todapiuced inmhnwimieivileandthaconevent i on
is not limted in this regard Suitable magnifying | enses may al so conpri se
conventional cedgesxomensesthahc wiidoeredgps 30230, Tihe Véns esays barhbeasonivobddedans.

What ever type of optical device is used for magnification) it may be 0 4
~Cr Zoo2 ' O 99p6@inesigel peTu9daotessl aarslivrsed! Wi thhmanadieveldingwaro fhepdred
integrally wth the curd b of the means previously descri bed The
magnni fyi ng deWheérafiiaddn %/hﬁr“ﬁ‘eﬁ‘ the, Prefrared srbodigteat pldhe ”‘l"ﬁmé)“fi FlEe 2 thin a
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conpri si ng the steps of: making a card bl ank having a transparent w ndow

regi on, wher ei parsailsriyasethl Bdrahik typasf apgien@dnd Sadhch lans dbrmeaneth ®ncentric

subst anti al | y non-fol dable over its entire length and entire w dth;
fresnel coatour lines 36.

An alternative embodiment of the invention is shown in Figures 3 and 4.
There, the lens clement 124 is of a substantially square cross section utilizing a
fresnel lens comprising the concentric circle configuration shown at 60, and
mounted in a complementary window 125 in the base 1 1. This particular
configuration of the invention is useful when it is possible to alter the shape of the
data zone and the placement of the embossed lettering 112. As terminal encoders
come more widely accepted, and the magnetic encoding strip 14 (Figure 4) more
commonly used as the source for machine readable information, the importance of
the embossed lettering is becoming diminished. This will permit alteration of the
placement of the embossed lettering on the card without interfering with the machine

readability of the card at the point of sale. This permits the embossed lens element
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52 are generally printed in a four-color format, permilting attractive logotypes

identifying the issuing institution and pemmutting customized color schemes for the

card. The laminate materials 50 and 52 also carry the magneltic encoding strip 14,

the signature strip 16 and the hologram panel 22. As shown in Figure S, the fresnel

lens element 124 is located in the window 125 of the card and may be secured

therein by sonic welding. adhesives or the like along the side edges of the window,

as at 60. Where a laminated card is used, the laminate material 50 and 52 may

overlap the edges 62, 64 of the window and the lens 124 may include a peripheral

lip or rim 58 for holding the lens in place. Of course, the lens may also be of a

rectangular cross section and sonically welded or adhesively secured to the base 48

with or without use of the laminates 50 and 52.

It will be understood that the lens could be incorporated in the card a variety
of ways, including being an integral, unitary member of the card base. Integral,
unitary lenscs can be formed in a number of ways, such as by molding or casting a
transparent material into a window of a semi-rigid base, or by stamping a
transparent area of a semi-rigid base. Figure 6 illustrates one such alternative
embodiment of the invention in which the lens is integral with the card base. Card

base 48 comprises a substantially transparent plastic material. Preferably, the
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claim5 wherein the lens formng die is inpressed to a depth of

approxi mately 28, Frastis landifatesTb@antes e opfiomlligiako e Whsilegitd Hehep dndbaapar ent
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filmis PVC - 26faceQofahOcded ba0AR Th8ordEhin wisithdd fofegeihgistampingher ei n t he
steps of heating and inpressing are perfornmed

embossing and laminating steps are carried out is a matter of routine design choice.

In a preferred embodiment, described in greater detail below, the fresnel contours

36 are hot-stamped aftcr a card blank has been laminated.

As with the preceding embodiments, magnetic strips, signature strips,
hologram patches, etc. can also be added in the conventional manner. For example,
in Figure 8, an embodiment of a card 10 includes a lens 24 which horizontally
extends partially across card base 11. Card 10 also includes hologram patch 22. If
desired. plastic laminates 50 and 52 can be omitted, and strips, patches, etc. can be

applied directly to base 48.

Another embodiment, shown in Figure 9, includes a vertically-oriented lens
24 stamped on one side of card base 11, with hologram patch 22 disposed near the
opposite side of card base 11. Such an embodiment can, of course, also be
produced by mounting a separate lens 24 in a card base 11 in a manner similar to the

embodiment shown in Figure 1.

Still another embodiment is shown in Figure 10. Card core 48 and bottom
and top plastic laminates 50 and 52 comprise a substantially transparent plastic
material, such as the amorphous plastics described above. Card core 48 can be

comprised of a single layer, as shown, or can comprisc multiple layers (a "split
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70 and 72), such as by printing, except for window areas 74 and 76. Core 48 can
remain transparent, or can also be colored over substantially all of its lateral surfaces
(areas 78 on either side of corc 48), except for window arca 80. The edges of core
48 can also optionally be colored. Window areas 74, 76 and 80 are located such that
they are aligned when the faminate structure is formed. Together with fresnel

contours 36, aligned window areas 74,76 and 80 thus form magnifying lens 24.

The transparent material forming core 48 and top and bottom plastic laminates
50 and 52 should be chosen to display refractive properties such that, together with
appropriately designed fresnel contour lines 36. a magnifying lens 24 having the
desired magnification is produced. Selection of suitable plastic materials, and design
of appropriate fresnel contours, is a matter of routine design choice to those skilled

in the art.

Card 10 can include embossed lettering (not shown), as described
previously, in addition to a magnetic strip and optionally a signature strip. A

hologram patch can also be included. other desired graphical features such as
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symbols, logos, pictorial representations, etc., can also be provided if desired. The
magnetic strip, signature strip and/or hologram patch can be on either side of the
card 10. That is, these features can be disposed on the same side of the card as the
fresnel contours 36 are stamped on, or on the opposite side, in any desired
combination. Placement of thc various strips and patches in any embodiment of the

instant invention is a matter of routine design choice.

However, in the foregoing embodiment it is preferable that no lamination
steps are carried out after fresnel contour lines 36 have been formed, or at the least
no lamination steps over the entire surface of card 10 including fresnel contour lines
36. This is because such subsequent lamination steps may fill in or flatten the

fresnel contour lines 36 and thus render magnifying lens 24 inoperative.

Fresnel contour lines 36 can be stamped into bottom 50 or top 52 plastic
laminate in any desired orientation, such as horizontally, vertically, etc., and can be
of any desired shape, such as rectangular, square, triangular, circular, oval,
elliptical, star-shaped, diamond-shaped, etc., similarly to the lenses 24 described

previously.

Selection of a particular embodiment from those described herein can be
made by the individual manufacturer taking into account factors such as

manufacturing capability, ease of manufacture, cost, etc.

Another embodiment is shown in Figure 11. Here, card core 48 functions as
a "top” layer, while bottom plastic laminate 50 comprises the "bottom™ layer. Core
48 and bottom plastic laminate SO again comprise a substantially transparent plastic
material. Bottom plastic laminate 50 is laminated to core 48, forming top and bottom
layers. The two layers together form a semi-rigid, substantially non-foldable

laminate structure. Lens 24 (not shown) is subsequently formed in core 48 by
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As with the preceding embodiment, core 48 and bottom plastic laminate 50
preferably comprise the same substantially transparent plastic material. Bottom
plastic laminate 50 preferubly is colored over substantially all of onc or both of its
sides (areas 70), such as by printing, except for window area 74. When both sides
are so colored, core 48 can remain transparent, thus allowing printed information on
the inncr surface of bottom plastic laminate 50 (the side to which core 48 is
laminated) to be read through the transparent plastic matcrial. In the alternative, core
48 can also be colored over substantially all of the surface opposite the surface to
which it is laminated with bottom layer 50 (arcas 78 on the outer side of core 48),
except for window area 80. Window arcas 74 and 80 are located such that they are
aligned when the laminate structure is formed. Together with fresnel contours 36,

aligned window areas 74 and 80 form magnifying lens 24.

A variant of the foregoing preferred embodiment is shown in Figure 12.
Here, credit card core 48 functions as a "bottom" layer, while top plastic laminatc
52 comprises the "top" layer. Core 48 and top plastic laminate 52 again comprise a
substantially transparent plastic material. Top plastic laminate 52 is laminated to core
48, forming top and bottom layers. The two layers together form a semi-rigid,
substantially non-foldable laminate structure. Lens 24 (not shown) is subsequently
formed in top layer 52 by stamping the desired fresnel contour lines 36 onto the top
surface thereof. Alternatively, the lens contours may be stamped onto the bottom

surface of core 48.



10 10@0%: () - +7s777, 8v88dE-\=! 10 04 0CT 2002
105910% () -, 1%} - S1O%& () -S10% ()- 10% ()- 9109 () - 8929XTIDsagAF=s " 10
10) 10%&: () - ®PCT0% () - s$10%: ()-s" 100& () - 10%& ()-S10%& ()-: A ~1::::;
xnbCl 10 10(_10%& ()- 10 10 10S2810% ()- s09200&' () - - 109’ () +109%& () -

g; ; <S<<}"?nbC 10

108109%&' () -, ' 10%&' ()-f, 10%' ()-s10%&: ()-!1 @$10% {, {& ()-[!

as$1o0%’ () - <<%:<::-:::

109%& ()-I(:)glg%&' ()-169 ‘%Ea“fé%cpl(’]‘ 6‘3}@“%)519“’43&3&%%@?6‘#9 e G104 t & () -

MELDRNE 0 T Tt E T e e T
colored over substantially all of one or both of its sides (areas 72), such as by
printing, except for window area 76. When both sides are so colored, core 48 can
remain transparcnt, thus allowing printed information on the inner surface of top
plastic laminate 52 (the side to which core 48 is laminated) to be read through the
transparent plastic material. In the allernative, core 48 can also be colored over
substantially all of the surface opposite the surface to which it is laminated with top
layer 52 (areas 78 on the outer side of corc 48), except for window area 80.
Window areas 76 and 80 are located such that they are aligned when the laminate
structure is formed. Together with fresnel contours 36, aligned window areas 76

and 80 form magnifying lens 24.

One process for making a card in accordance with the invention is illustrated
in Figures 13-16. Referring first to Figure 13, a card blank or core 202 is
provided. The core material is transparent and is preferably polyvinyl chloride
(PVC) although other suitable transparent materials may be used. A shallow cavity
204 is formed in the core material with a router 206 or other suitable means. The

: | dimensions of cavity 204 correspond to the desired dimensions of the lens 24
(Figures 1, 2, 6, 8 and 9) or lens 124 (Figures 3.4). As already cxplained, cavity
204 should be located in a non-data region of the card. The depth of cavity 204 will
depend on the particular material used to make the lens as described below, but is
generally on the order of 0.008 inches. It is important to minimize any residual tool
marks which will leave the floor of cavity 204 with a frosty appearance and thereby
impair the clarity and sharpness of images viewed through the lens. If necessary,

the floor of cavity 204 may be polished to remove residual tool marks.
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The preferred class of resins for use with the method described heretn comprises
radiation-curable resins, with the curing of the resin being carried out by exposure
to a suitable source of actinic radiation, such as ultraviolet light. A particular resin
suitable for such use is a proprietary product of Decochem having the designation
7294 mod 7025. This particular material has been found to produce exccllent
replication of the lens die profile, good adhesion to the PVC card core and poor
adhesion to the surface of the die. Other suitable radiation-curable resin systems or

thermosctting resin systems may also be used.

Referring to Figure 13, once cavity 204 has been filled with a sufficient
quantity of liquid resin, a die 210 is brought into contact with the surface of the
resin. Dic 210 is machined with a negative image of a fresnel lens patiern. The die
is brought into contact with the surface of the liquid resin, taking care to prevent
entrapment of air and expulsion of resin from the cavity. Once dte 210 is properly
positioned, resin 208 is exposed to the appropriate from of radiation or heat for a
sufficient period of time to cure the resin. Using the preferred resin system, curing

is accompiished in approximately 1-3 seconds.

With reference to Figure 16, the die 210 is removed after the resin has cured,
leaving fresnel contours in the surface of the cured resin, thereby forming a lens
212. The lens contours are disposed below the upper surface of core 202, thereby

helping to protect the lens from damage during routine handling.

An alternative process for making a card in accordance with the present
invention is illustrated in Figures 17-19. Referring first to Figure 17, the structure
of a card blank 302 prior to formation of the magnifying lens is shown in cross

section. Card blank 302 comprises a laminated structure of several layers. Core
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PVC, polyethylene terephthalate modified with cyclohexanedimethanol (PETG) and

polycarbonate, although other transparent plastic materials may also be used.

The top and bottom surfaces of core material 304 are printed with a silk
screen and/or gravure process to provide the card graphics as previously described.
Depending on the process used and the nature of the inks employed, the thickness
of printed layers 306 may range from less than 1 to more than 5 mils. The printing
applicd to core 304 will generally be opaque, or at least translucent, over the entire
card except for window region 308. This region must remain transparent for

subsequent formation of the magnifying lens.

After printed layers 306 have been applied. the top and bottom surfaces of
corc 304 are laminated with clear films 310. Films 310 are preferably PVC or other
suitable clear plastic material. Films 310 are suitably bonded to core 304. Such
bonding may require use of a transparent adhesive to adhere over printed layers

306.

Films 310 typically have a thickness of about 1-3 mils. If printed layers 306
are relatively thick, it may be desirable to apply a clear ink or a clcar adhesive in
window region 308 at the time of printing. Otherwise, films 310 may have a
tendency to “drape’™ across the window region with the potential for voids to form
between films 310 and core material 304 in the window region. Such voids would

degrade the optical properties of a magnifying lens formed in the window region.

Card blanks 302 may be conveniently manufactured in large sheets.
Printing of core material 304 and lamination with films 310 is preferably done in
large sheets. Individual card blanks 302 may then be die cut from the large sheets

for further processing.
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Referring next to Figure 18. a magnifying lens is formed on card blank 302

with a hot stamping process using die 320. Prior to being impressed on card blank

302, die 320 is heated to a temperature which is sufficient to soften, but not

necessarily melt, the plastic material of film 310 and core 304. Die 320 may be

convenicntly heated with a conventional heater cartridge. although sonic heating is

an attractive alternative since tt permits faster cycle times. Once the die has been

brought up to tcmperature, it is impressed into card blank 302 to a depth sufficient

to fully form the fresnel lens contours. An effective magnifying lens may be

formed with contours having a depth of approximately 10 mils. In the case of sonic

heating, heating and impressing may occur simultaneously.

It is important to maintain the dic precisely parallel to the surface of the card
so that the lens contours are formed uniformly within window region 308. Such
uniformity is necessary for the magnifying lens to have the desired optical
propertics and also prevents warping of the finished card. The lens contours are
preferably formed on the bottom surface of card blank 302; however, an equally

effective lens can be formed on the top surface.

Die 320 preferably has a vent 322 so that air will not be trapped between the
die and the surface of the card. Any such entrapment of air would interfere with
proper formation of the lens contours and would degrade the optical properties of
the lens. The need for vent 322 and its location , i needed, depend on the particular

lens contour design.

Once die 320 has been impressed to a desired depth in card blank 302, the
die is cooled so that the plastic will set before the die is withdrawn. Cooling of die
320 is important for the quality and transparency of the magnifying lens. Cooling

the die prevents plastic flow when the die is withdrawn, thereby insuring that the
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contours of the fresnel lens have sharp edges. This is important for achieving a
high quality lens. Furthermore, it has been found that withdrawing the die prior to
cooling tends to cloud the plastic. Any suitable means for cooling die 320 may be
employed. In practice, it has becn found that cooling may be cffectively
accomplished with compressed air blown directly onto the die. Alternatively, the
die may be fabricated with internal channels for liquid or air cooling. Regardless of
thec means by which the dic is cooled, it is desirablc to minimize the thermal mass of

the die so that the temperature of the die can be rapidly cycled.

Using a hot stamping technique for forming the magnifying lens, it is
important to confine the heat from the die as much as possible. Therefore, the
platen 330 on which card blank 302 rests is preferably chilled. This helps to

minimize distortions in the finished card.

Once the fresnel lens contours have becn formed, the optical quality of the
lens may be conveniently tested using a simple photocell test arrangement.
Assuming the focal length of a properly formed lens. a light source is positioned in
a spaced-apart relationship relative to the photocell. Light from the light source is
focused onto the photocell by the hot-stamped lens. The output of the photocell is
proportional to the focusing properties of the lens and provides a gross quantitative
measure of lens quality. More sophisticated automated or manual image quality tests

can also be implemented as appropriate for fresnel lenses.

The various embodiments of the invention described herein utilize a fresnel
lens for magnification. Although this is the presently preferred type of lens for ease
of manufacture, the invention is not limited in this regard. Suitable magnifying
lenses may also comprise conventional convex lenses and other optical devices such

as holograms. Whatever type of optical device is used for magnification, it may be
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mounted within the card or formed integrally with the card by any of the means
previously described. The magnifying device may be formed tn the core material,
in a filler within a window in the core material and/or in a laminate applied over the

core material,

It will be recognized that the above described invention may be embodied in
other specific forms without departing from the spirit or cssential characterstics of
the disclosurc. Thus, it is understood that the invention is not to be limited by the

foregoing illustrative details. but rather is to be defined by the appended claims.
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What is claimed is:

1. A method of making a card having an integral magnifying lens comprising the steps of’
making a card blank having a transparent window region, wherein said card blank has a
length and a width and is substantially non-foldable over its entire length and entire width;
heating a lens forming die to a first temperature;
impressing the lens forming die into the window region of the card blank;
cooling the lens forming die to a second temperature;
withdrawing the lens forming die from the card blank and
applying machine-readable information and embossed alpha-numeric indicia to the card

blank in non-interfering relationship with the magnifying lens.

2. The method of claim 1 wherein the step of making a card blank comprises laminating a

plurality of layers of transparent plastic.

3. The method of claim 2 wherein at least one of the layers of transparent plastic is printed

with non-transparent markings in regions other than the window region.

4, The method of claim 1 wherein the steps of heating and impressing are performed

substantially concurrently.

5. A method of making a card having an integral magnifying lens comprising the steps of:

making a card blank from a transparent plastic sheet material, wherein said card blank
has a length and a width and is substantially non-foldable over its entire length and entire width;

printing at least one of top and bottom surfaces of the card blank, leaving a transparent
window region on each printed surface;

applying a transparent film over each printed surface of the card blank;

heating a lens forming die to a first temperature;

impressing the lens forming die into the transparent film in the window region;

cooling the lens forming die to a second temperature;

withdrawing the lens forming die from the transparent film and

applying machine-readable information and embossed alpha-numeric indicia to the card
blank in non-interfering relationship with the magnifying lens.
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6. The method of claim 5 wherein the first temperature is sufficiently high to soften the

transparent film but is below the melting temperature of the transparent film.

7. The method of claim 5 wherein the second temperature is lower than a temperature that

softens the transparent film.

8. The method of claim 5 wherein the transparent plastic sheet material is a thermoplastic.

9. The method of claim 5 wherein the transparent plastic sheet material is selected from the

group consisting of PVC, PETG and polycarbonate.

10. The method of claim 5 wherein the step of printing is performed using a silk screen
process. |

11. The method of claim 5 wherein the step of printing is performed using a gravure process.
12. The method of claim 5 wherein the step of printing comprises printing the window region

with a transparent ink.

13. The method of claim 5 further comprising the step of applying a transparent adhesive on

the card blank in the window region.

14. The method of claim 5 wherein the lens forming die is impressed to a depth that
penetrates the card blank.
15. The method of claim 5 wherein the lens forming die is impressed to a depth of

approximately 10 mils.

16. The method of claim 5 wherein the transparent film is a thermoplastic.

17. The method of claim 5 where in the transparent film is PVC.
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