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Data Sheet Field of the Invention 5 This invention. pertains to @7tG(Ariglar ent
dat a pagewsongsoatz | east a-single layer of a fragile naterpat/usembrars ayer
of durable film or at least a two layers of two different fragile
materials, such that either conbination of the two | ayers forma durable
sheet. Background of Invention Docunents of value such as passports,
identification cards, entry passes, ownership )10 certificates, financial
instrunments, and the like, are often assigned to a particul ar person by
personal i zati on data. Personalization data, often present as printed inages,

can include photogr | ") | # | . _al phanuneric

i nformation, and barmsﬁhgﬁg&ﬁﬁmwmﬁ%?@%J@%&%?Sﬂ%’i. fication that
t he person presenting the docunent for inspection is the person to whomthe
docunent is assigned. There is yn that forgery techniques
can be used to alter the persorgqéligzgfgﬁ gﬁgﬁﬁlﬂgﬁh a docunent, thus

al | owi ig non- aurhignnveariod efhias tda @mafdnedata@agsﬁslﬁm aSle®R a%iﬁtl&ﬁ?eﬁ&ﬁ
docunent in a fraudul ent manner. A nunber of “security features have been

devel oped fagilguppieriel %@t@al’we{fdiétﬁbiﬁeﬁ]ﬂn o at least atwa bayers of sve ﬁtﬁwtﬁ@%@r s
from prod L&ﬁht@ﬁfﬁbﬂ]%ﬁgﬁ%@ﬁtg%%ﬂniﬁiemhg tQWcE ﬂx RYBAE T & szlggh cument during

casual observati e overt ofr ert Securi ures known to
be present in the authentic docunent. Overt securlty features i ncl ude

hol ograns and ot her d|ffractBﬁl%fﬁﬁﬂdbﬁlﬁiV@hltﬁmrmges enbossed i nages,

and color-shifting films, while vert security features include inages
only vi SI bI e unBecuments af maluosmhhtals@asspsu&hdaﬂlﬁqanememﬁsqummsIowgmrslm a

certa rized |i retroreflected, |ight.. Even 25 nore
cophi & CoBTEs, BRBGE o Fae B HeF, BediEP R b ahie R T 08 oy
the docunRponalfatitRldaty PdrSordMENRMIda€d, b¥ten g"éseﬁt astphRS& ﬁ@%@é ,ichdY 1rfcﬁﬁfeur €s
are directed at verifying the authenticity of the parent docunent, but

convey | i tRHO@gTﬁWhSF mnatemrﬁwlmg perstvealeﬁlphﬂeﬁmeelptlyfomamm apd betsnddsi zat | on
d t Furth f eat, f
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" inspectioir is the person to whom the document is assigned. There is W1degpread concern

15  that forgery techniques can be used to alter the personalization data on such a document,
thus allowing non-authorized people to pass the inspection step and use the document in a
fraudulent manner. _

A number of security features have been developed to authenticate the document of
value, thus preventing forgers from producing a document, which resembles the authentic

20  document during casual observation, but lacks the overt or covert security features known

’ to be present in the authentic document. Overt security features include holograms and
other diffractive optically variable images, embossed images, and color-shifting films,
while covert security features include images only visible under certain conditions such as
inspection under light of a certain wavelength, polarized light, or retroreflected light. Even

25  more sophisticated systems require specialized electronic equipment to ispect the

_document and verify its anthenticity. Often, these security features are directed at
verifying the authenticity of the parent document, but convey little information regarding
the authenticity of the personalization data. Further features that convey information

about, or prevent, tampering with the personalization data are needed.
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val ue include encapsulation of the printed i mages between | am gﬁtméﬁ@/‘ers,
| am nates which will show evidence of tampering, and cover | ayérs )
can't be MWOB/@S07Z t hout destroying the integrity of the | BGEUSRHIRR covers
the printed image. Still, sophisticated forgers have 5 found techniques to
expose and alter the printed imges that formthe personalil zation data,
especi al ly wher g ' . IS N | ayer.
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t anper - evi eieapsulativch ofshe printey ifmgésbarweePhntinated bayess, laaniahtea whidtuwithdhomhi ch
al l ows easy .inspection of both the fropt_ and reverse sides of the
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dur abl 2 fifommd techniques tregxpose amp alnarthg prisied magespbitfesndhe persenaldzatipn| ayer

tical fi MOF). ,.. i d dt f ile | ) d '
optical 11im (UL ShallEr e Lo ool sl wien R secont il er me
Confi rmrMm @8&1‘&%%}@&#@%@5@&% do&‘irﬁégﬁ whid einkl@ed iaﬁlﬁgfﬁof?fani ek By fdent BRd

durable filmbeing printed wth tdentification a verification

i nf or mat i osecuithyeatmngso Faniclaty, sheh 4 daapant evitichdatcwsstasy inspeetidract bodh et

together with or, wi t hout an, adhesive_ | ayer, between the {wo nmjor_ conponents,

such t hat \A%’PWFFY&I%S‘ £ St PFBAD %ZaP\H/’é&%‘ail’glag%\W&Rﬁﬁﬁ%’(P B%‘Fb\i‘é’éhof%?ﬁ"’t’%

fil nsioThetoERg@véﬁ?jf&rg:? _conponents have the sanme outside dinmensions and are
e 1

congruent . term”"fragile" as used in this application neans a film or
material that is mechanically weak and is typically constructed with a

renmovabl e carrier |ayer for ea&lmﬁwﬁﬂmvgnﬁ;@nbi lity for printing. As |
used in the application "durable" neans a filmthat is a free-standing

film wthout tBacABdasaragpest obtheareseat invertaan, an@uinaredlafmstiept ispapided o 25
wi t hst and ) ' SS] ' [.n the
ange of 150 rafitent biihieBF BRI ol FRBRRBhLS Suct KPhGBkaSk ord
passport useltiliyer bbteddils (MOF) it Béherell moadiragiledypsr (apebondendjoagirhporeayer can
be constructed to have nore that a single conmponent _or_|ayer. Additionally,

t he dl abl Bichayéhotesmrphie riben s tecurigelaminate sueh pabpeimnd! Jacagh leaminaiger s
o O S A Sk e e S RS iR PR R S, o,
nul ti | ayeryiidagish idfolfatiid TiR dodSinefts A Me@sdsphrehi d1d siRielateabminatd fragile
ayer coul tcti) ogt%crc \?riqgrolr ?aveitclilo$c anaagh(zalsi?v%rlgy%? Ibgtween the two major components, such that
g ,
the printed information or image is sandwiched between the two films. The two major
20  components have the same outside dimensions and are congruent.

T.ﬁc term “fragile” as used in this application means a film or material that is
mechanically weak and is typically constructed with a removable carrier layer for ease of
handling or stability for printing. As used in the application “durable” means a film that is
a free-standing film, without the necessity of a carrier layer and is thermally stable to

25 withstand laminating or other processing temperatures, typically in the range of 100 to
150°C, as well as repeated handling, such as typical passport use. Furthermore, both the
durable layer and the fragile layer can be constructed to have more that a single éomponent
or layer. Additionally, the durable layer could comprise a series of durable and fragile
layers. For example, a durable layer could be configured to include a multilayer optical

30  film, an adhesive layer and a second multilayer optical film or a multilayer optical film and

a layer of polyester film. Similarly, a fragile layer could be comprised of a holographic
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| ayer and a.protective coating. These configurations are nerely foq

i |l ustratiwooamgeeshoul d not- be construed to linit the presenCTUSYBRION.

According to one enbodi ment of the invention a transparent data sheet is
conprised of a nultilayer optical filmadhered to a fragile layer. Such

mul tilayer _aptical 5. filng al so_provide additiqpal security features,
such as cl é%ff %Q%mﬂFﬁﬁjﬁfe%ﬁ@ E&’H?tecqvielcﬁ?tﬂkgsc -eagaopﬁwfténspéq ent No.

6, 045, 894. nie?el?'ﬁfgxt Mokt RO @Bh1dHot bB BondhiBAtd Bt fe bfABSRAI&Rfondat a sheet

I's conprised o first fragile layer adhered to a second fragile |ayer,

wher ei n t he | aniAcsording ta ore emeodimant ¢fghe Fivertion 4 BarspdienaBhte shéndéx .

Ad t ly,. t ti | d { t 10 t

Shoet  compPrabtisgHSt Rufdarshich M iseaRh Siefs Bkt “SHECHMnaT sffiler o
gl ass Beadsiime f§ARFprioRidR ddaiRhaliecReRdbands, saulk Bs dleaioyah MhMIREG HptitM

Lam nate (a second fragile sheet). In any of the above enbodinents, "an
opti onal t A deagriredgn Lh8t PateattNa @ &5.804. can  be used on either the durable

hol ogr aphi o 1o i 2pSeEe BRI GenCor B iiRhbof SRt e efris FGP Bl
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printed, the holographic foil can be [am nated at or above the nelt
t enper at ur hests istelumaghle ghaot. Aduprdagapuslyfuch aregnstiustipn conld praguceAtsanspaent be

cuch 20 5 DARFRPEsoRIERAT B RickhBn AR e T el Bl U B b

nel ting poembedddriieiapsiof beadhdvia/duel @ Tohfirm™Bcpfigsledthinae\(@ Bédont fREDY | des
a transparent data sheet that contains one or nore security features,
i ncluding ghee)not limited to the destruction of the fragile |ayer

I ndi cating tanperin att enpt ed..del am nat.ion, .Overt securit eat ures can
25 1 nel ude. hol odf aReofhe BpFErn G FERR LB UR el Ryt AT et adieghe s
enbossed | pagRA orpéither ¢ @irabls bk frapil@stekl. MBor enhiinple, 6 yeklieResive ganfbeat ur es

i ncl ude i mages_only visible under certain conditions such_as inspection
under 1Pi ghtoad anteerhalpgraphic deibribe adhesive of whigh qandigtprintest with@py pedeseY ed

light. 11 yebyADQIAShARR QU R HameR, PSR hsOnd TOHEACOHEL PifneBa h@nsPar ent

data sheet TS
holographic foil can be laminated at or above the melt temnperature of the hot melt

adhesive,
Alternatively, the two layers can be laminated together when one of the layers has a
20 hot meltable surface, such as a multilayered film, wherein one of the surface layers is a low
melting point thermoplastic. |
Advantageously, the present invention provides a transparent data sheet that
contains one or more security features, including but not limited to the destruction of the
fragile layer indicating tampering or attempted delamination. Overt security features can
25 include holograms and other diffractive optically variable images, embossed images, and
color- shifting films, while covert security features include images only visible under
certain conditions such as inspection under light of a certain wavelength, polarized light,
or retroreflected light.
In yet another embodiment, a process of manufacturing a transparent data sheet is
30  provided, comprising the steps of (1) printing identification information onto a surface of a

first layer and (2) laminating this first layer, printed side to the inside to another film or



30 provided, conprising the steps of (1) printing identification information
onto a surface of a first layer and (2) lamnating this first I?)y%
printed side to the inside to another filmor -3 WO 02/089072_ 2 _@@OS
PCT/ US02/ OY9P3/08%Y%r . wherein both I ayers are optically traRSpH¥M72id one
| ayer is nore fragile than the other. In still another enbodinent, a
process for manufacturing a transparent data sheet is provided, conprising

the steps ffyef WneRiR¥oh 196er a&rﬁgﬁc@ﬁ& Brafidpatent Bndbndlally i8 mdre 2ozl 18 HadlMBE . 5
(2) providing a second | ayer, ich 1s a durable layer or is a fragile
| ayer, withthehe proviso that conbination of the first and second | ayer

e e dur ab . . . na - q
asserbi i ng et SLpibsretibstapelt 8 rotefor AR R risheRht & 5
Figure 1 i provide@Nebrtpiedin® thetepRB¥qY) pronidiff a phietablesafate bfw fint Bapile kefii gur e

2 is an end view of an aTternatl\_/e enbodi ment of the present invention.
Fi gure33 i )pnodding\a seaewst lager, shicdyis arduyable leayerieris adragile dayer.pvidh Bigrproviso

L1 anspar enfoRae A HUET of ey S S r Bra bR Rbisb SRR PA COMP B "

first 15 pRirféticheTeOReiting drdl Rsk1ablatk the wanigabgit datalshyer (a second maj or
conponent), such as a holographic foil or a security |lamnate, such as
ConfirnlM Security Lam nate, such that the fragile layer is printed with
i dentification and/ or verBniefiDescriptiorrofdhe Dravingsents of the

transparent dat %,sheet_ are | am nat ed togdcfgt her %th or withqut an adhesive
| ayer between FHATE hés #hgut Viewy i 2 empdiment of the Rieseat IRMENBRAYB0dI nent, a

transpgrent dat g;s5heet, | 5969 Ve ERBodintsit | RLseRPHRORSHL 1S a
secongafragi |l e f’f&ﬁ/lgr, m?ﬁﬁgt he co ?I{n%"alt?on 8?1 theoﬂﬂrysﬂt? Sgn secgﬁld maj or:
conmponent s f or nFigude B abhreend wnwpdranrdtesiatet embbdisnend nf theyoesconinventical. So

include a tie layer for bonding the layers of the sheet together, a
e SO 00 | ecintionaf (R reborred ERabadBHanA o i <1
under various lighting conditions.
General Construction
A transparent data sheet is provided wherein a transparent durable film (a first

15 major component) is adhered to a fragile layer {(a second major component), such as a -
holographic foil or a security Jaminate, such as Confirm™ Security Laminate, such that the
fragile layer is printed with identification and/or verification information. The components
of the transparent data sheet are laminated together with or without an adhesive layer
between the two major layers.

20 In an alternative embodiment, a transparent data sheet is provided wherein the first
major component is a second fragile layer, wherein the combination of the first and second
major components form a durable transparent sheet.

This construction may also include a tie layer for bonding the layers of the sheet
together, a patterned coating layer with differential adhesion for providing an indication of

25 tampering by delamination, and additional indicia visible under various lighting
conditions.

Furthermore, both the durable layer and the fragile layer can be construed to have
more that a single component or layer. For example, a durable layer could be configured
to include a multilayer optical film, an adhesive layer and a second multilayer optical film

30  or amultilayer optical film and a layer of polyester film. Similarly, a fragile layer could be

-4 -



Furthernore, both the durable |ayer and the fragile | ayer can be construed
to have nore that a single conponent or |ayer. For exanple, a duf 867 llbayer
coul d be cwofozeeioes to include a nultilayer optical film gaorasghesizve | ayer
and a second nultilayer optical film30 or a nultilayer optical filmand a

| ayer of polyester film Simlarly, a fragile layer could be -4 WO 02/ 089072
2 7 OCT 2005 PCTJU 107275, caonprised of a holographic foil, a high
refractiveC_PWBé‘ﬁedl : olggraphic fpibratugh frdrachyg 1“1’1']59 layFﬁéE‘éa_(E’é?fF?t@’l?rC& s are
mer el y for jipkiciShfightB0n288 mael Br DRktrRforCAIShoHRG:d: Beldofidudi§ 1inki @8 ent
invention. Referring nowto Figure 1, a transparent data sheet 10 according
to the prepmsentSnvenpontion is illustrated conprising a durable film 11,

inted indici an _adhesi.ve | 13 hol ic foil 14.
Cenor al 1y dur aBEETRE AP FIO TN dod CRuERTePRgaR Stre O raing © Yrpstiot o,
biaxialdy oiveanbesh inabyREPELETEn @R duaBbl MLDEl, prinkdd fbfda 13 & atih@s?vélta?é;&di ng

“film without the necessity of a carrier |layer and is thernally stab to
wi t hst and- 13shdaticligraphic fthkt. Gensralys dugbt t hingludes mwitilayed dpficaifilnme

- of 100, tq 150C | ted ,10_handli : t ypi
bassport ulalyien BB e s SPIPis o Py SR e A B e .
conbi nat i oRi@buf thk Meceskidy o?a(éﬁfﬁlaﬂ,a{& M i§ tHeAMBy &BBle ¢& wifhistall Mrhidang or

polyester film Holographic foil 14 represents the fraql | e layer of the,
present i nether prgessing teopgratures, tycallytia ghewsrnge pHLYYtabHI°E., poWELL as mapeated 4

Fi e 10 8ol Sk GeBRaR PO PG G a1 B € ceiftrifes "

Lanmi nat e okvithrycdnbifiation drefilais, fir ekhaple] 5 niidlagetiopaichlfilwewitharblyesiet fiphcal | y
constructed with _a renovable carrier Jayer for ease of handli ng or stability
for printi fglogramuerel] Hhrapssents the Gaglle 1oyer of the nresenhinveatierh OHNARER of the

present in | ' : Act: : 0 )i Gyl b | Si ng
5 Gur abl ¢ FHorG o 3 poRabnic bt PRSPEY R nRIGRS (58 wiholl s HOIEADRS SFAORELD C
foil- 24, anchiltiaykrgielyueéthact filves, ghadebeado it # hepdb6nd Fayer, 20cls aaCenfirmiidve i.n
reference o Figure.1, the rable film 21, and the holqgraphic.fail 24 can
also 06 a SEHBIT LS gpntm of s ibags meshmpndly edk s biealy
protecti vecgRalited vath a rdRedvable dAfridraNyek ForfdaliibEhandli € br faBleIor phihhgat | ve
enbodi ment of the present invention’s illustrated. A transparént sheet 30

is illustrated Refepringbay taFigug?l @ diermativeicodbedimens @f she presest byertinn is foil )
34, an adhgﬁol\ayne. A%ya%gpa%g’nt str:étribelg itld3frheed %ox%%rigigg aWuTabie ﬂf]m 21, printed indicia

22, an adhesive layer 23, a holographic foil 24, and a high refractive index coating 26. As

20 stated above in reference to Figure 1, the durable film 21, and the holographic foil 24 can
also be zi‘“'combination of other films and/or coatings, for example a protective coating 25.
Referring now to Figure 3, yet another alternative embodiment of the present
invention is illustrated. A transparent sheet 30 is illustrated comprising a fragile film
(identified as a holographic foil) 34, an adhesive layer 33, printed indicia 32 and a second
25  fragile layer 35 comprised of glass beads 37, a reflective coating 38 and a beadbond layer
36. Additional security elements can be added to the second fragile layer 35 by adding

printing on a predetermined array of glass beads 37, prior to the reflective coating 38.

Fragile Materials or Layers
The term “fragile” as used in this application means 2 film or material that is
30  mechanically weak and is typically constructed with a removable carrier layer for ease of

handling or stability for printing.



25 fragile layer 35 conprised of glass beads. 37, a reflective coatrng 8
and a beadbond | ayer 36. Additional security elenents can be added 00 2305e

second fra |Ie Ia er 35 by adding printing on a predeterm
gl ass bea ior to the reflective coating 38. Fragile ﬁﬁ@?#@?&g

Layers The term "fragi | e" as used in this application nmeans a filmor
material that is 30 nmechanically weak and is typically constructed with a
renovabl e carri BicH fygile filais iaakude biit ajeaodlimigdas helogbaphid foilk @f typicalt i ng. -5
2 7 OCT 2005 02/ 089072 PCT/ U802/07275 S ch fragile filns_inc]ude_but are
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gl ass beadg, stag‘ﬁﬂ gptkcﬁygﬂ’acﬁgofttry{?fcﬁlﬁ.gu L&MBER D29 05 hRPodLarll? S

m crons, optrc romO 25 to 25 mcrons and
mul ti | ayermdlifiayeyed pdlamthahe Iﬁﬂmmfryqay@] datkrichs flomeBdtd Fbmidkont.o 50 mi crons.
5 Hol ographi ¢ Hot Stanping Foil A holographic |layer typically conprises two

parts:5a SHp ay]ﬁngoawﬁfmpm@mz optional reflective layer. The structured
| ayer can be fo rHe by several met hods that are well knoe\[gr] in the art, as

;
di scl osed in U. 4 holegraphig laygr typécally pompgises ¥ pats: gistryctuyed Ig¥ey apg an e of
material s iﬂ,{m Dethagen! I ene.
The 10 str ctuaﬁg Pay #’ Tﬁdes a r%ﬁé%gf?rpug%ﬁ rtgjlérazt@mpgl??lgraﬁ 0 aié

hol ogr aphi wel kndwﬁfur thetaryy @s displosedin 1.3/ Pat. M. & SWS(TIaheudheetfammImtajr bgos

or patterns reflect or terfere wth_|ight

mi cr ost r uckg % maleeals sk Bep%mrétrﬁ Hgﬁﬂta&ml%ta wrrgceﬁﬂowﬁ Pfirstrream WhEch

the Stouctéthfc%rt@ragtr i‘i‘ﬂci&Jd Fnﬁ?xq) w&tthttd% 5@5@ grﬁb s aiAdciNeat e
ture p app yl ng heat an

having a mcrostru attern, pressure to
i npart t heopticailp yaniabi¢ images 115tlkl ﬂoﬁnmefﬂog,celo;,patthms shat weflact edintearfere witnlighe.

made by any ot er uitable ess, such.as .radiati an uring,. d . be |
e o ook aemiRhecd et e Bhe may B heg y dopiacin e mlErer o TR e ¢
and ofi gor@;&%m&!ﬁreraha?e&wlqrerﬂdt@é@ﬂhwrtoh dRPSHrbId émater@, plée Haviap 2

non- def ormabl e tool having a m crostructured.reli ef pattern and radi ati on

cured to foerpstristured mhgg patiarnyang applying herd@ad paessurz(o hpar e reisapstructure.
embos 7 ng. ATREERLITEE ST B0 IR R PR P L She S B PE R ol 4 ' B0
pr ef er abl yradisgioarcurih gtmdtrﬁtej Isd 1ded of Bdterialésich bmuﬁttmnej qrorxgrplptﬂyémir aEnt, the
reflect] Veac!rfr1 agarmpnsonieurlsjsa;ig gflégrlnrls%, which are formulated with photoinitiators, caston a
non-deformable tool having a microstructured relief pattern, and radiation cured to form
the microstructure in the material.

20 The optional reflective layer is coated on the structured layer either betore or after
embossing. The reflective layer has a refractive index differing from, and preferably higher
than the structured layer. In a preferred embodiment, the reflective layer is substantially
transparent and colorless. Ntustrative examples of suitable reflective layer materialg
melude but are not limited to bismuth trioxide, zinc sulfide, titanium dioxide, and

25 zirconium oxide, which are described in U.S. Pat. No. 4,856,857 (Takeuchi et al.). Less

' transparent materials such as thin aluminum or silver, or patterned reflectors can also be
used. The reflective layer enhances the reflection of light through the structured layer due
to the difference in refractive index between the structured and reflective layers. Thus, the
structured holographic pattern is more readily visible to the unaided eye once the reflective

30  layeris coated on the structured layer, and an adhesive can be directly applied to the

structured layer without diminishing the visibility of the structured pattern.



transparent and colorless. Illustrative exanples of suitable reflective
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may conpr i &Y GBARHES fE ‘%‘Fi“éf}t?@_ﬁu%‘?? 48 sUyer, gumingrg, U RHPO R ni ckel , or
magnesi um ;) nés'i@da,sma%gareﬁmglhﬂ%x R Gh AL AR B/ RoRURcritedlaBvEor

descri bed above for 15 uSe on e hol ographic structured |ayer, such as zinc
sul fi d&, ousenad thelhajagraphed $taxhuoed layer, sddsariinesiilfide, Or Sulayer wBect@s 290, 305

Lhe ol acs fCHBebiIes Pah N grioPrDs cHihehRt) - T ohi % ot HelgpfpprRe’ ™
reflector lguek thaskd bPHRuessthRrospRatNehré S the SiHding 8§, MTFASRBEDE thet 0 an

observer. |imgi ng and Adhesi ve Layers 20 An_inmage can_be formed on the

exposed f atsélestor fayepbagkethrough flesspaaing agsn apd glapsmisrosphesss 1o pn PBERYLquUes.

Furthernore, a hot-nelt adhesive |ayer can be on either of the major
Imaging and Adhesive Layers

20 An image canbe formed on the exposed face of a hot-melt adhesive layer by any of
several techniques. Furthermore, a hot-melt adhesive layer can be on either of the major
layers and therefore the printed indicia can be on either layer, prior to being sandwiched
between the two major layers. Preferred techniques employ dry toner, liquid toner, or ink-
jet printing. Another technique employs a thermal mass transfer or thermal dye transfer

25  donor element that may contain a pigment or dye and is positioned face-to-face with the
hot-inelt adhesive layer, whereupon a thermal print head can selectively apply heat from
the back of the donor element to transfer color and binder to the hot-melt adhesive. This
process can be repeated using additional colors to provide a three-color or four-color
transfer image. For a discussion of a comparable thermal imaging process, see U.S. Pat,

30 No. 3,898,086 (Franer et al.).

Preferred hot melt adhesives are matched to the imaging technique to accept the

imaging without subsequent blurring after lamination to the second layer. Furthermore,
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| ayers and therefore. the printed indicia can be on either layer, prior to
bei ng sandwi ched between the two major |ayers. Preferred techijoiEsi@hpl oy
dry toner, liquid toner, or ink- jet printing. Another technique enploys a
t her mal ng’&m(t’]qsa‘?‘@f er or thernmal dye transfer 25 donor el er?éﬁ'ﬂ%%é?? Tay
contain a pignent or dye and is positioned face-to-face with the hot-nelt
adhesi ve | ayer, whereupon a thermal print head can selectively apply heat

from the thahdt ol bileesten asefel BB prdsenttif esrgiba shewlt d6rme Bgony eideizh bondde
hot-nmelt adhesive. This process can_be repeated using additjonal caolors to

provi de a deRvesa-the (e layersithafratiepintd delamparien of thedwo lpysys woplddeseey 81 of a
conpar abl f | | . t iﬁ'%i 086 (Franer
et al.). gfigpgrlé%gah%?ﬁ%e 'F a‘%ﬁggf\*gzﬂgsgv%?gﬁeés?%gt e f%ﬁ%?‘%ggtﬁechni gue
t o accept “effectivielppdeshgyivriemsuthasihb adhesévet Iapdran mogbare-wsed vethosa e videndeooft he
second | ayer. Furthermgre, -7 2 7 . T 2005 WO, 02/089072 PCT/ US02/ 07275
t he r& AP iR Shene o n}@%@%?%g%%ﬁre FORIERRS HIPALR ST FFHEE 1AYEEr ong
enough bo IeaR - I \: ' :he two
| ayers m{}ﬁ?g}e&gt r oy tr(?]g@uc?&r‘gg|Sﬁ}ef§{e;?/ftetp@s§r%?%§%g%tﬁ?t\?gﬁg{ﬁ%ggﬁ%gggﬁi %%hesi ve
| ayer. As dusiag anp larhinatiappdocesst i on  "effectively destroy" neans that the
adhesi ve | ayer can not be re-used w t hout, eyi dence_ of t anper i ng. )
Preferably, thdd¥ get P\"E}t’cnga% st adhgsive y@ﬂg@é‘ldal“ﬁg{df?é‘né’?e](’ieé%%?g&e
ayer,  SUsirl BAth bSO R RAHCEHAR IR LB 0BsRMbel PR SN TIA D Filked Ne

reduction of trapped air, uring-any [‘am nation process. For inkje
pri ntithg, Juhe9h2000rebtitadidgenRridtableMshalil d i ncl ude an ink jet receptive

| ayer. Such adhesives.and ink-re tive layers_ are described in US. S N
007591, 565, 11 R e il e s SEEBErD, PSS kP B IIRs AREHEES For
use Wi th @aks bPASEmRRAdRS/Ihat TBDSs StfRBDoBAs is TR Sarlddal i falRSerPofiirRf erred
class of hot-nelt adhesives that fornms Sstrong bonds is linear, random

copol yest @ snayé agnaticolibasin acidy andeeriecordndyg siphatisi dels amgdidied with v toeabout

al i phati c i ols, dified wth t.q _ahout Q % e

211 bhat i ¢ T BeR% ot aringll diprfebitaBattigs 2 n TRS Bl Rb, £782.365 Mhfsom, o
ot herlausefAosg asee sscdill ddbesdt! Hot-astiesihesiseddre ettiylsnkAngy] aestyle (BN )at e ( EVA)
copol ynmers, ethylene/acrylic acid (EAA) copol yners, ethylene/ethyl acrylate
(EEA) ~ coSePglyaiess, eé}wylpéﬁ@/llﬁ@@}ﬁ/ﬁﬁw sapabanaripthylensrshyl nsrdate )

Eg't yﬁ; l“%" Eﬁﬁ%‘g’?%ésg ey IR LR P ABBRmeRY, $he Bhiykifnehd, of useful
For a thermal dye transfer donor system, the Tg of useful hot-melt adhesives
should be from about -15° to about 150° C. At substantially lower Tg, there would bé a
20  danger of image blurring or image migration. At a Tg substantially higher than said
preferred range, it would be necessary to employ undesirably high temperatures to
- Jaminate. Preferably, the Tg of the hot-melt adhesive is from about 40°C to about 100°C.
The layer of hot-melt adhesive preferably is between about 25 to 50 pm (microns)
in thickness when the document to which the overlay is to be applied is porous like paper.
25 A thickness of about 25 pm would be adequate when the document is smooth, e.g., a
plastic film or plastic—coated_papér. Even when the document is smooth, the thickness of
the hot-melt adhesive preferably is at Jeast about 50 tm when one of the layers is a
retroreflective layer of glass beads with a beadbond layer, and dye or pigment is used to
form the image on the hot-melt adhesive layer. Substantially thinner layers might result in
30  migration of the imaging dye from the hot-melt adhesive layer into the beadbond layer of

the retroreflective sheeting. On the other hand, a thickness of the hot-melt adhesive

exceeding about 200 pm facilitates tampering of the layers by peeling apart within the
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shoul d ‘be from about -15 to about 150 C. At substantially lower Tg, there
woul d be a 20 danger of image blurring or image mgration. At a2 T@CT 2005
subst ant i awyofomber than said preferred range, it woul d be pragesgaryst o
enpl oy undesirably high tenperatures to |am nate. Preferably, the Tg of the
hot - el t adhesive is from about 40C to about 100C. The Iayer of hot-nelt

adhesi ve prefer.a | s.bet ween abou 5..to 50 crons kness mhen
t he docunerft %’W\ME’H% Gere é{faPéjﬁt%'bf té‘bﬁgﬁn&%ﬂ %5 fILE‘Eﬁﬁta‘BEIF

A t hi cknessadbbsiabatdubdaniany\Behidr REcladagyat e when the docunent i s snooth,
e.g., a plastic filmor plastic-coated paper. Even when the document is
'snmooth, the thickness of the hot- mebt agzéa éé{? preferably is at |east about
50 gm when one of the layers is a e fve layer of glass beads with
a beadbond | ayer R *| _ t he
hot - el t adhesi v‘gslagg;giequ%e%sﬁt% gﬁ??aaurhﬁ? h?ﬁ%%%yfayg%aghstr# égleh%tg?(gs anl n 30
‘m gratif®n o¥ithde themgessitydyf @ carrtanlayee aimbis thm'htallgdtabiﬁ wewitlesyard lanmmtmg er
beadbond Iayer of the retroreflective_ sheetin On the ot her hand

t hi ckness GThSTHIOHESFINELTBPOTANES) wcane@@@rwggeaqf&ﬁmé@@ 1y 9% S peliens
tanpering of r W|th|nthe-8270CT2005 WO
02/ 089072 F;s# %gg%%ﬁiﬁm%ﬁp@% U¥r t her nore, it can be difficult to
f orm uni f or m coatihed sheddurkible ot is Iﬁ&hénno@;blgﬁ@ﬁuﬁ i@prefetably a@polg (didyylerecat er

t hi cknesses. Durable Filets As used in the application | e nmeans a

filmthat iterephialaseaziciush films aye typigrlineasaich-Fesisiant @ad haye geot{TanspareRay andy er
d h | t

200 el heTIRdm hAB o) b ARl AR Bl O HERG SRS

r epeat ed habetl:m’;gasus lﬂ'ﬂﬂns achideppalpdarpamepopdlyittddes, Wihnodeheerdy, pblyethiyichen i s a

thernoplastic fi|lm i referably is poly(ethylene terephthalate), as such
filns are tll?ﬁp@éthey ag‘éPgltnyP-ﬂyg?Fét Blé’?ﬁi‘i 1y QUENtgS BALYPF rency and 10
good di mensi ona'Aﬁa}a@? 4 ntRShy vid e s{egys@(aypretﬁ%ﬁ{r@ grgbglgﬁr pﬁ)eéul

si npl e t her nopl ast’i Il s |nc u e pol ycarbona ose
acet at e, palogetray, eumh asraa;am}‘mt baak, (9pdinpiog pp nlcm;adp@n@issurﬁmc lof Hiedxdgdk| y

t ] f t hod t f
br e at L h R ERAG a3 EvPe e al LTI PR 15 Urairests SPisaeLp B cingok,
(b) printinge BeartMeRFBORE (SHahBERIn@fthd Meable dgiel SithahaBhend ﬁ'{yelswftﬁlﬁ% a

reverse i mge of i nf or mati on specific to the bearer, optional I ncl udi ng
passport book, thereby forming a transparent data sheet. If, subsequently, someonc were to

be able to delaminate the data sheet, the fragile portion of the laminate would be destroyed..
Multilayer Optical Film

20 A preferred component of the present invention is a multilayer film comprising
alternating layers of at least a first polymer and a second polymer; the film appearing
substantially clear at approximately a zero degree observation angle, and colored at at least
one observation angle greater than a predetermined shift angle. This film is described in
U.S. Pat. No. 6,045,894 (Jonza et al.). The coler is preferably cyan. Stated in different

25  terms, the invention includes a multilayer film comprising alternating layers of at least a
first polymer and a second polymer, the film transmitting substantially all incident visible
light at approximately a zero degree observation angle, and transmitting substantially all
visible light except a selected portion of the red light at at least one observation angle
greater than a predetermined shift angle. In another embodiment, the invention includes a

30  multilayer film comprising alternating layers of at least a first polymer and a second
polymer, the film appearing substantially clear at approximately a zero observation angle

for light of either polarization state, and appearing colored for one polarization while
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the bearer's portrait, and (c) lamnating the durable |layer with the fragile
| ayer within the passport book, thereby forming a transparent adﬁq mﬁseet.

| f, subseg}uentlg soneone were to be able to delam nate the dé a ?ﬁet; t he
fragile pRiQPMUR the | aminate woul d be destroyed.. Milti¥GY 02@3 Pcal
Film 20 A preferred conponent of the present invention is a multilayer film
conmprising alternating |layers of at least a first polyner and a second

pol yner; tdipehiidgelagFonthetherPeaizatibh at et €8¢ obderopvnrighBiredyr tharz €1 0
degree observation angle, and colored at at | east one observation angle
great er t ¥Rdeienninerbslatt angleq Pagticalar advandagesf therinpertion e describedin geatgy s,
Pat. No. é&% (Jonza et al.). The color is preferably cyan. Stated in
di fferent erns, the invention includes a nultilayer filmconprising

al ternating | aylrssmplestatrrhgakd maltilhyerSilnpof thepresemtdnsesenapgeqyoto/bedleart he

filmtransmtting bstaptially all incident visible |ight .approxi mately
a zer o dedve® wEved buen 8 sefvign % 2 zsFridegremebReraling welss FRh ﬁé&h&’/‘ APeblei i bl &
i ght exc ' red sk i ; ation
angle gr gcg)?oer?wt aﬁg\g&g?’e e %?ﬂnyaﬁte)atag%efttﬁﬁéﬁ%&ﬁaﬁ%%ﬁgg&g%#ﬁe%ﬁgﬁ t he
I nvent i on Agsoteddesein, tBOtarm tdldan'ymeahd dubsmatiplly samsparent endaubstagtidlhyer s of at

least a first polymer and a second polymer, the filmappearing . )
subst ant i Gl the tepmp SRS Fhele rye%lszggen%?)@wﬁ%ﬂgﬁa feam epfical Rght of

th L ari . . ati whi l
%0 o 02/ CA Rl ST AR RO O Bl App R el e ot her
pol arlzati on atFatsimphaty, dremohdeyered fibn wdll e despriztdargtlyan tamspf edelazr m ned

shift angle._Particul ar adyantages.of the jnvention are.described .i reater
detai | bolift SO SFthIP G- Udph et HePrRdieed BY/RPANE HifiIaYE e ipeludes

i nventi on ﬁﬁﬁ@%@z&ﬁ&@:@k&%wém%ﬁamia MEHIDYo AMLOSA S thedeafinkafe degr ee
observation angle, and t0 exhibit a visible color when viewed at an

obser vat i diRapgrtien ofthe visiblgrspatteumtah agroalegreedbservatiorangits, ind trrgflect redds used
herein, the,termclear"” ans substantial | y.transparent and substantially
col orl essﬁ‘g&ﬁﬁ{ ?%est%?%?r'tgﬁpﬁes Iajégle £ “ve‘)‘htrs{‘%ﬁé“"(“ﬁé%‘é & ?%engihigs to
an opts calthaydk sefle@idemdifiith fpeRRNBidetidettain SordiRorsi thbekhidit aMibibR doe, fil m
first appears colored. 10 For sinplicity, the nultilayered filmwlIl be

descri bed qoangenly cy#n.t dnbservenviesing thedayentive fm afapaioximpatelyarerafegseas f ect
I's produc etﬁas@(raﬁ&? Qﬁél@ el tﬂ?l’)lulgh ltl‘?eyﬁllhl,f\id]lé?éats%toﬂsgﬁrlefjgx%aring the film at an

observation angle greater than the shift angle sees a cyan-colored film.

The advantages, characteristics and manufacturing of multilayer optical films are-
20  most completely described in U.S. Patent No. 5,882,774. The multilayer optical film is
useful, for example, as highly efficient mirrors and/or polarizers, as well as providing a
clear to cyan film that can be effectively used as a security element. A particularly unique
characteristic of the multilayer optical film is that at least one of the materials used to
fabricate the multilayer optical film has the property of stress induced birefringence, such
25  that the index of refraction of the material is affected by the stretching process, common in

film manufacture.

Additional Layers
For example, a holographic layer and the high refractive index layer could be
bonded together by a tie layer. Alternatively, a hot melt adhesive layer and a durable film
30  could be bonded together using a tie layer. Suitable materials for such a tie layer include
primers or adhesives, as either a coating or a film, such as urethanes, olefins, vinyls, and

acrylics. The tie layer may be any appropriate thickness, and may be applied either to the
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mul tiple polyneric |ayers selected to enable the filmto reflect light in
the near infrared (IR) portion of the visible spectrumat zeroqgeTeRs
observati ompoangk®sz and to reflect red |ight at angl es greacarusoienis he
shift angle. Depending on the anount and range of red light 15 that is
refl ected the film appears under certain conditions to exhibit a visible

CoL o o TR B e RSN 08, BT T e

wher eas an t@&ﬂmrvarddmmy,ga $dr@cH tdsibraat 1298r map benyel owthe@drautfaedfaithbhan
the shift angle sees a cyan-colored film The advantages, characteristics

and manuf alaYeF.| ng of nmultilayer optical films are 20 nost conpletely
described in U S. Patent No. 5,882,774. The multilayer optical filmis

useful, for exanple, as highl nythgg ceuAng or polarizers, as well
as providing a clear to cyan fil mthgjtﬁcandgg effie}%{lvely used as a

securi by el errentA pmcpmqf moaiwadhyringd tamsparchbdate sheet & ¢omprises e stegstof KBy er
opti cal fllm t | east oeof t he i al s,use fabri.cate the
oLt | ey er PEblFE BHAR R omatEy Shioid SriEe 6 Bed 1RE fd o urRBRFR s co.
such 25 t hgkst 1fRy,ipifd Slie teihe 3didOR DbtHeh BliRE Soyelwheteid ol fageks e t he

stretching process, comon in film manufacture. Addi ti onal Layers For
exanpl e, aOWfé’g'rt@@ﬁP@'emeﬁ}@rOHaWer Fﬁemmegfhﬂgﬂ@fihﬁtthﬁ\ﬂéhqrna'éﬁ priajieg Or:mll.ﬁg@ngoe

2 dur bl o Pt 36 Retiel Bl or o btofinoef ot o e DERES LR GONE" 7

mat eriigl s ﬁoxrabmwera t|e | ayer include prinmers or adhesives, as either a
coating or a fil m such as urethanes, olefins, vinyls, and acrylics. The

tie layer may b&TefATADR: IO IamIpRIGITORGHS isused i “BRRA” IS lammatedtlie &ve I¥ETSt 0 t he
-102 70 §)1gf]3 r OB vilDofier Prﬁg&tﬁg oPfalhibl Q&/b%gﬁg IQ% e‘?BQﬁ Be h%gg}e to

the retroreflective | ayér, prior n |ng ose two
t oget her. lélliqdwnrtm)timlsd:ykﬂladscthammfrlamnanant | ayer may be used on the outer

rface of eith t hod of Manuf t rin proce 0
manutact i no. ok sk e AesRe Sy a gros 1o P Gebrinel SHpEeRy dapashet is
printijgg i El%ﬂridefd' e&hpﬁﬁng ﬂ{é){téﬁ%tdf(lﬂ‘) ﬁﬁ%ﬂnﬂv a?ﬂﬁﬁt%l% saffade &t £ flst b2 i?e! la (2)

lam nating-this "first layer, "printed dé to the inside to anot i [ mor
| ayer, whetZiproviding 3 sppen@laame wh@crh nsaadulr@blet laaersqras erfxagdnéhwnewuﬂasbeuprmsscrmr e

fragile t hﬁn t égﬁbﬁ% 164 of El 8 an secochdciayelr prgwgga durable sheet, and (3) providing
instructions for printing and assembling the transparent data sheet.

In addition to using the transparent data sheet in passports, this data sheet can be

20 used with othe'r documents of value, such as identification cards or labels, entry passes,
ownership certificates, financial instruments, and the like.

This invention is further illustrated by the following examples that are not intended
to limit the scope of the invention. In the examples, all parts, ratios and percentages are by
weight unless otherwise indicated. The following test methods were used to evaluate and

25  characterize the printing ink with additives compositions produced in the examples. All
materials are commercially available, for example from Aldrich Chemicals (Milwaukee,

WT), unless otherwise indicated or described.

Examples

Example 1
30 A piece of transparent hologram foil, obtained from Crown Roll Leaf, Paterson,

NIJ, was attached to a sheet of paper carrier with a piece of pressure sensitive transfer
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process is as descri bed above and can be acconplished with either the
fragile layer or the 10 durable layer. Preferably, a hot |ani ndtfilfd ¥ocess
is used tQ "bond" or lamnate the two |ayers together. Ho her -

met hods ofY A BAsALE; ng two | ayers together can be used and \gﬁéﬁjﬁﬁzg@#% o]
those skilled in the art of lamnation. In still another enbodinent, a
process for manufacturing a transparent data sheet is 15 provided, :
conpri si nGudhkwveat Ehes 1 afil pdlyeqieohnatisilg of tier hotbghimefadlwasimacontacawithrtse fragil e

{1 agi | o | APEBUAMEHOTRATEO So Cetal aB0 ATRRATS BHro ERCIAFE4r QEanh PESE oncl
| YCr D okl gl 3055 o dehe B Whag A Ut 015 Tor printing

and asse transparent data sSheet. In addition to using the
transpar ent datBhesénpesed sidpaf thedrlagramios copthmesd lmmaidhesive fizing2pplhiskdunng h

th ts.of val.ue, h as.identificati d hel s, . ent
pacses . dinEieh PrdiEtior pf Rolbaubhictiel Rraini fodk  Tifeeoscadhepte Sicieivasty
i nvent i on 3o fdiithel pdskpdibdtapask BiagkR8nfaflih©Vhrisbl€WaAPA RlchidkeaBlen Ot

intended to limt the scope gf theinvention. In the exanples, all parts,
rati os andoperandrat pegemiaticed pyotowé thepassporidsesarat Adheviimagingrwhisqeriotned heing a

foll i t dt | uat d 25.ch teri th
boi et ngo e KR ORGPt lbet Bt iesty At B SBRE 4 it TR s i Pes: Yith
at o | al i RAIBF Al Hagkhdralfom HRpritaNE AT Aslsipeh tobgm cal s

(M1 waukee, "W), Unless otherw se indicated or descri b | es Exanpl e
1 30 W pi ece ofTha passpaat bork hal apieasrof wiltilayspoatied dilhy with @colon skt fromeaf |

Pat erson, _NJ, was attached to. a eet of _paper carrier wt j ece, of
et e’ SRR FTB EraoRube spipe o1 iebasky THOGD LB et Bl Habbser 275
adhesi ve. JThe 1 ml I ter liner.si of..th I ram f.ail [ ont act
wth tne GraysuliessBRetFRbE o nBBs & bl al n hAN oRhen PRt

slightly |iaci08hekRRDS dHyldNeGRIyIicRREPAPolykdGfas cXdRidbd 4nd Bolied to the\@etaBer
carrier was A4 size. The exposed side of the hologramfoil contained an

adhesi ve giyan filmapsing @Y liht pedjhed, foraingsahiat petoirs leminase fillel ogr aphi ¢ hot
g oL B PGP R B LR R oA e 02
: hot melt adhesive side of the clear to cyan film in the book. The book was closed and
passed through a desktop hot laminator, (commercially available from TLC, Chicago, IL)
at approximately 121°C at the adhesive interface. The paper carrier and attached polyester
liner from the hologram foil were peeled from the hologram foil, which was now adhered
20 to thic clear to cyan film. The result was a transparent data page with transparent hologram
foil on one side, through which the passport data could be read, and the clear to cyan
laminate on the other side, which verified that the data page was authentic when tilted at

an angle 1o view the cyan color.

Example 2

25 A piece of transparent hologram foil, obtained from Kurz Transfer Products in
Charlotte, NC, was attached to a paper premask carrier that was coated with pressure
sensitive adhesive. The polyester liner side of the hologram foil was in contact with the
pressure sensitive adhesive on the premask. The entire foil and premask was slightly
larger than a typical passport page, about 4” x 7.5”.

30 The exposed side of the hologram foil contained an adhesive sizing applied during

| the usual production of holographic hot stamping foil. The exposed adhesive sizing was

imaged with a passport data page image containing variable data, a machine-readable

-12 -



~zone, and a personalized photo of the passport bearer. The inmagi ng was
performed using a Konica KP1040 col or toner |aser printer, and Zh@[lﬂr?ﬁﬂﬁe
was in revawseosdhe paper with imaged hol ogram foil was remmﬁoimnmsthe
printer and placed in a passport book. 10 The passport book had a piece of
mul tilayer optical filmwith a color shift from clear to cyan sevvn into the
spi ne of the (?00 L n% aCs\f;ﬂ L ,Plgd first beenrf lél
enbossed wth IaP @{)sro cﬁh§) gtgﬁpa% PHE %Igﬁl it TRAERRINET §° cﬁ% BE&L m
of a hot IFRdvileBhsiSkdBPAG0R LSl Bser Beeddrirteragadithe opaby WRE in\RveR¥! THeed and
bonded to the clear to cyan filmusing UV light and heat, fornm ng a heat

“activated [PAHPkcaTierMith mmﬁé\olqw@eémg pasrespoved drafe Iﬂéfg}i’f&?fﬁlf ¥1d plagedmper
carrier vva ?h goﬁont act with the hot nelt adhesive side of the clear to
cyan filmi ook. The book was cl osed and passed through a desktop hot

| am natSor, (commeq;laedpbyt tookiHad bl predercfmniltilaye:Gipticalffilm With a edlonghpf feohdrat el y
121C at the adhesi ve interface. The _paper carrjer and_attached pol yester

liner fromAe9Biafrs grsAaseabed indixample | Lepatedotath A dohmeldidhentYosawn ik B8 was

now adher ed 20 FohettherC! €ar to cyan film The result was a transparent data
page with tPansparent hol ogram foil on one side, through which the passport
data coul d be r ddd imagel diie of thedvoldgyamfail on lpesmasktcarminr waseuoirmheontsit déth whi ch

he cyan cdholor MekEapeYe Ss okt Qed v A e ookl b PARE 3 'F%s%ﬁm' e
from Ky z P’aﬁ&? ftlﬁ'ﬁu@f Qgékq(tté 'h'at 1a§ﬂﬁ£tth(é&nmlé1% BB ERSITLE, &

premask cafrier th was co W th pressure ensitive adhes’ ve. he
pol yester lat amn‘msmeﬂy)ﬂﬂ“rﬁ“eaﬁbb odheaivefinieifaom sThapremaskacarmivn ard atteghedor essur e

sensittive adhesive on th mask he enti.re.foi n re K S_sli htIy
Coroer 1 radOlERe et faeliOBR rol Ve EREES bR he RBbBESTRT SRR it

of the hol agrasd forhk cranicadyaadilan mneguwﬁa§a &mﬁ@aﬁﬂpamﬁ@agymmman&ﬂwmsual

productlon of hol ographi c hot stanpin exposed adhesi ve sizi ng was

| rra%ed wi t Rologpas Epben ormsige, ﬁb@ygh nrd@g] %Mﬁw@ta\@m%w eadaand thgclear to
or sorl3 | 7 Sttty o e AR HA, Fricida i da o bICiaRR SRRMIANE, 0

Hew et t PaekaﬁgeHPﬁﬁG&heoymcctloﬂer | aser printer, and the image was in
reverse. The

Example 3

A piece of Confirm™ Security Laminate (commercially available from 3M Co., St. .

Paul, MN), was attached to a piece of paper with a pressure sensitive adhesive. The paper

20  bead carrier side of the Confirm™ Security Laminate was in contact with the pressure
sensitive adhesive, the Confirm™ Secarity Laminate and adhesive being the size of a
passport page, about 3.5 x 5”. The Confirm™ Security Laminate was imaged using an
HPA4500 color toner laser printer. The image contained variable data, a machine-readable
zone, and a personalized photo of the passport bearer. The image was in reverse. The

25  paper with the imaged Confirm™ Security Laminate was removed from the printer and
placed in a passport book.

The passport book had a piece of multilayer optical film with a color shift from
clear to cyan (as described in Example 1) sewn into the spine of the book. The imaged
side of the Confirm™ Security Laminate on the premask carrier was put in contact with

30  the hot melt adhesive side of the clear to cyan film in the book. The book was closed and

passed through a desktop hot laminator, at approximately 121°C at the adhesive interface.
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premask carrier with .imaged hologramfoil was renoved fromthe pri ?tfg @85
pl aced in a passport book. 5 The passport book had a piece of mnulti [é)z
optical filmwith a color shift from clear to cyan (as described in_Exanple

1) coat ed WP PHO%0Kot nelt adhesive sewn into the spine of PRYUSIHR?"The

I mged side of the hologramfoil on premask carrier was put in contact with
the hot nelt adhesive side of the clear to cyan filmin the book. The book

was cl osedTRd gapet @ndagsted bbidedePweRSikeledFrdifthd GohMAI™S SedisiofNBhEIasd, | Y
avai l able from  TLC, Chicago, |L) at approximately 121C at the adhesive

i nt er f ace. WiKisd Wassions rdhemd todhe glear i evae iide. Thsirpudt wes f fraRIParens daiapage

hol ogram f gi P . : it ' rned to
the o oar  Pish GSHEPR ReBlliey T AR ol SuBUE kAot wlith il WRSpAE Hara AN

t r anspar endead haidape elenf toi dvaw filmd the deher tide owhichwetifibd tiae dpagapgemtas dat a
could be read, and the clear to 15 cyan filmon the other side, which
verifisd t#ubenticavhentiliadalan pRgledn vHanthecYARERIOti | ted at an angle to view

the cyan color. Exanple 3 A piece of ConfirnlM Security Lam nate
(commer ci aExgmplesf | able from3M Co., St. Paul, M\), was attached to a piece

of paper wth a 'Eéeséfirtf‘aflﬁ aéﬁttﬂo‘fggr%*}%ﬁi éflﬁain}@%oﬂ?mﬁ’tﬁﬁz '{‘ﬁaﬁsﬂ??go(ﬁﬁ{sriher side

of the ConfirmIM-Secur mnat & was | h conta pressure
sensi ti ve @hfxésitey dIC, whs aftactedrtohgapecpeinayk tarienahizhavat cdiedsiivie phedirg t he
size of a passport page, abgut 3.5 x 5", The Confirml' Securi t){ Lam nat e

5 x 5", ) :
was i magedsensitivg aghestvspssisseribsddn Exgawle 2-akher pqlygstrr diner side of hgdwlemamndpPhed
vari aphe : J: | Z he
bassphyt bans i BrffEE Alind ACGR, Cench ARtk Bn DY RN T B o omd |
Conf i r nTM [Bemask was klightlydaeentimoragypicelpadssgnt pape, giantBx B5U placed in a
passport book. e passpor.t 0 ad a piece of multilayer, optical filmwth
e eoror shirt 1 iBreRErednar of Bielosat BUCHRISe A bt 529 BaRR? HEDE { he
spi ne of tde . ke ‘' | f f i Tal, \HeVi {Q]'-ngag, on
the pr emastgecar r !i}é?(ﬂav\ggh gﬁtgﬁgﬁm?g%?adgtsm\?mﬁﬁﬁg% tﬁ?‘% t gﬁﬁﬁeglglﬁgsi ve g? de of
the cl ear impgsdavitifa passport déte pegoknageeeonisuikg waxaldt deteda maghinpaeadablet hr ough

a desktop hot |am nator..a r @l mat el 21C t.he adhesi ve.interface.
® S°5H5 22 i ko P8 Bl PRSI Gh 3 RIS, b gBNGR vl
‘ Hewlett Packard HP4500 color toner laser printer, and the image was in reverse. The

premask carrier with imaged hologram foil was removed from the printer and placed in a
passport book containing a sewn-in Confirm™ Security Laminate on a paper liner bead
carrier. The imaged side of the hologram foil on the premask carrier was put in contact
20 with the hot melt adhesive side of the Confirm™ Security Laminate in the book. The
book was closed and passed throngh a desktop hot laminator, at approximately 250°F at
the adhesive interface.
The premask carrier and attached polyester liner from the hologram foil were
peeled from the hologram foil, which was now adhered to the Confirm™ Security
25  YLaminate. Then the paper bead carrier on the Confirm™ Security Laminate was peeled
off, resulting in a transparent data page with a transparent hologram foil on one side,
through which the passport data could be read, and the Confirm™ Security Laminate on
the other side, which verified that the data page was authentic when a Confirm™ Security
Laminéte retroreflective viewer was used. Itis suggested that the sewn-in edge of

30  Confirm™ Security Laminate be attached with a narrow piece of oriented polyester film

-14 -



The paper and attached bead carrier were peeled fromthe ConfirmlM Security
Lam nate, which was now adhered to the clear to cyan film The?7@g§uizg05was a
t ranspar enwodatasgage wth ConflrmfM Security Lam nate on sO®/Uspner273 hr ough
whi ch the passport data could be read, and the clear to cyan filmon the

ot her side, which verified that data page was 5 aut hentic when tiIted at an

o1 - obt it P BteS%% Mist L7 OB, St S ey b ARICRIERE palelBh R e

to a paper thy emasik «dge.r i er whr ch vvas coated with pressure sensitive
adhesive as described in Exanple 2. The polyester liner side of the hol ogram
foil 10 vvasgxia;),[p@@gt act wwth the pressure sensitive adhesive on the premask.

"The entire foil and premask was slightly Iarﬂrer than a ty Eihcal passport
page, about 4" Apieseof wpeﬁpb%@agrmﬂdm% anéteégrthts@ agofiey NHawrsan

~adhesi e si o o

" st anpi ﬁg foﬁ%ﬁg‘?ﬁ@%’hﬁ é’eééﬂégﬁésﬁ&g"‘ﬁﬂ%gp“?‘% "5"*"9131‘3 {]ﬁ%%c%g&s]% %Pf){hﬁat a
page- i mage holgtam foihgontdinedint adidbaive sizéng@plicd dufieg dabiseallifrododton gnd a
personal i zed, phot o of the p ass]gort bearer. The imagi ng was_  perfornmed using a

Hew ett PadRiggerpPsARYstamping faib nEhe expesad adhpsiveside dieg Mmaged Wegwersmwithn
th
it or - and i e SR AR SBatl O, EVEENORL00h AUALH HPPOOLIRGH A e

Security L@rmmat The imaged dpid wak itmﬁsfeheraduemlgzrtb|aqrolariﬂeemumtﬂgyd cptidd fOfm t he

hol ogr.am on t n cant ct 20w th the hot nelt
adhesil @e sr‘t?é“IB‘FrctEHﬁé( a@%‘ﬁ‘?ﬁ? ﬁmaéﬂéfﬁ’ |S\E,\€P§alllg RICYIQUY Hée‘%b%o thepineffck was

cl osed and 5’@5&%@0619 r@%bt@a:ﬂﬁé’déﬁgrda&ts ot A55 8 Qhen e i@n%k%ia)f gl at

t he adhesrve Interfacé. The premask carrier and attache I ester [iner
from t he hewayrthgnnhagef hmh:geamﬁe:émdtmnsfﬁnr@dwtmuo@pmmr muwtkays oprasalnow

on the. ConfIPnt R LS Py s (R ATt Bl el PP Gl OB prb8Ls'

transpar enwagat@ngﬁg@tmtatpa 1 The seafi@iibn b tHeaf b irehd da@d’l%a)g%awﬁsl di€ried ddir ough
whi ch t he passport data could be read, and the Confr rmifM Security Lam nate

on tR& ot Aefollemwde, which verrfred that the data page was aut hentic when a

ConfirrnTM Secu &ﬂ[ﬂ &aé

suggest ed t hat ?ﬁ%ﬁgig 41n e ge ottﬂégﬁ‘ég%%w%db&gg%&%%ﬁ%g a'%eed@ethe
attached wibht sidmaﬁthatvam;mmtpﬁg@&ncﬁhbﬁﬂﬂ@laygt@tteal filid vadAEhH @89072 27 OCT
2005

essentially transparent, though with a grey murror effect. The data page was then turned
over along the spine of the passport to view the reverse side of the irnage and an additional

20  polarizer film, such as a polarizer multilayer optical film (commercially available from 3M
Co, St. Paul, MN) or a standard dichroic polarizer sheet was used as a verifying device.
‘When the verifying polarizer'was rotated until it crossed the polarizer with holographic
images, the data on the transparent data page was substantially blocked out by the high
reflectivity of the two crossed polarizer films, and the holographic images were visible.

25 When the polarizer was rotated at 90 degrees to be parallel to the polarizer laminate, the
data was again visible and the holographic images were only faintly visible. Thus, the
authenticity of the passport could be verified by immigration and other governmental
authorities.

Since the transparent data page contained a polarizer film , printed information on

30 an adjacent passport page (for example, coat of arms etc.) was invisible when viewed
through a verifying polarizer as described above through the front side of the data page.

The authenticity of this page could also be verified using an electronic passport

- 15 -



PCTI US02/ 07275 with hot nelt adhesive, such that the supported edge woul d be
nore robust, particularly at the sewn-in edge. Exanple 5 A pi Uﬂc 2005
transparent hol ogram foil (Kurz Transfer Products, Charlotte was._

at t ached Wﬁz’?ﬁ?g@r pre-mask (as described in previous exanpFEUPI2H7RES
exposed side of the hologramfoil contained an adhesive sizing applied
during the usual production of hol ographic hot stanping foil. The exposed
adhesi ve sydifficaBsn Hemgeshchiis BirrsBard™ (hvallatile &one adine AnBehatigh, r eadabl e
zone, and a phot ograph using a HP 4500 col or toner laser printer. The

i mged foiBe‘%ﬁ Nﬁhﬁé@é?@@%ﬁ@lwﬁwf% a polarizer nultilayer optical film
10 (commercially available from3M Co, St. Paul, MN), previously sewn into

t he spi ne Bfamplepassport book, by a hot |amination process at 135C. Wen the

Potact to the ponaigele FofifRfos/ 8, (1RRTHa G RRAT Cheny il TRORRATT.
adhesiye |wqlee thela@npithdgek ard @fbddded th 4 varety b€ naiaiss Pised 0f the ivdmtian

transparent data page. The verification of the _t_r_angﬁ_arent dat a page was
carri ed ouhemigrysf galymersYUS Haten & §r1241970).cVihieng ,ISttWBMVngﬁéIW thad

ot her rel eyar : 00: . .. Si . and
“the nmul ti Iaaye tgg{elgg:c:({%%ﬁﬁ%%ﬂ’ulﬁgles}r@%g%ﬁ g‘/gésh@ gga g’gﬁa; ]f%%?@h{a?g&%%g%?gﬁpg?%ﬁough
W th a grepvisiblé prthehbeah eyd imtitiajevepag@upna standnardliveacor cinvnbir paloier.t Ae
spine of the passport to view the reverse side of the inmage and an

addi t i onalSampleebelqontainipg platent jgmngg vag obkingd Sem LAY Litd %r%ewasmhé%m film
(co ci Joha I ' oi Cc
bol ar o gt fiee” 108 (ATl he Putmitend S0 of a Wl o, BoROE Sl
pol ari zer -opaRal fina{cothmdrtially iavaitabbs frenh IN€Cq) St.aPdu? VIN)Mivias used sod BRlsparent

i mges, the data on {he_ transpar %nt dat a _page was scg(gséanti al |y bl ocked out
by the hi ¢ita page (REVIQHstRseym ipiRdhe fRine PHRERISIRATEPIOKA ARLFIHO theRpsE he

hol ogr aphi &, . | Si.bl . i t 90
ogr ace. t & BLTRIE T IR Kbl e R Er pi i B g E5alle S MUAUEE £

vi si bl e arpblarger.volk 1zedit e teph kipageatinbiiyging it centadinrsiose te

Lt bpeaptilized itordgasie vy lateat ipagedinblinging gii }

thepti ci f th t ld b i.fied by inm i d ot
Gover Trenht 16wy et BEE Ths fiddr-mnete hlapret p s idhe B aPE e
pol ari zer ¥y pa¥bpdef édHiRU ahdb@EFBSVePimetal aWhdftiedd] acent passport page (for

exanmpl e, coat of arms etc.)_ was invisible when viewed _through a verifying
pol ari zer as de¥aiousdraodifeatonsiand alieratiprs gfthistnvgrdiongyill hesoma epPHaRdo

those skilled in the art without departing from the scope and principles of this invention,

¥

and it should be understood that this invention is not to be unduly limited to the illustrative

20 embodiments set forth hereinabove.
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The authenticity of this page could also be verified using an electronic
passport -15 WD 02/089072 27 OCT 2005 PCT/US02/ 07275 verifi cati@rﬂ[lﬂiéﬂﬁﬁce
such as BorderguardTM (avail able from | magi ng Automation, Bedford, NH) wth
a polarized light source. Exanple 6 Latent |nmage Technol ogy Ltd. (Israel)
has devel oped a Latent |Inage Technology 5 where the |atent inmages are
enbedded in a variety of material s(laa¥Son the radiation chem stry of
polymers (US Patent No. 6,124,970). Utilizing this technology, LIT has the
ability to create conpletely invisible, high-quality graphic inages that
remain conpletely invisible to the human eye, until viewed through a
standard linear or circular polarizer. A sanple |abel containing a | atent

i mge was obtained fromLIT Ltd. and was applied to a 10 passport page. This
| abel coul d be 3 st apcediSparestdan¥ sheetcompiisinget c. Pol ari zer nultilayer

optical film (comercially available from3M Co, St. Paul, MN) was used as a
transparent dafe} pagé&apspasmt dursble layorn into the spine of the passport book)

adj acent to the@age cont ai nhgg the latent inmage. The nmultilayer opti cal
filmfrom Exanp(® 5, @ JEpsprent Yely #%%r, could be utilized to decode the

| atent image by Rring by L : or close to 15 the latent inmage

| abel . Thus the(é?rangiplg%h%e%%%lg&?éggé%y itself, could be used as a verifier
by passport conwheleirgrinted identificavion and'ot edrifivatibw infornasion Vaprooided on one

nodi fications and alterations of this invention will becone apparent to
those ski | oithetransparcns durableteyss andisaranspasernt fogile lyes eap thedm@ laxernasepl es of
this inven#air'}c%nt ?nd it should be understood that this invention is not to
be unduly “?5‘&‘1381}? e illustrative 20 enbodinents set forth herei nabove.
2 7 OCT 2005 CLAIMS 1. A transparent data sheet conprising: (a) a
transparent durable layer, (b) a transparent fragile layer, and (c) at

| east one secur2ty eAcarmsparewtalatsi shegtrcompadingdenti ficati on and/ or

verification in{ rmation is Pé_gv,' ed on one
a a transparen gﬁe ayer,

(b)  asecond transparent fragile layer, and
{c) at Jeast one security element

wherein printed identification and/or verification information is provided on onc
. of the two transparent fragile layers, and the two layers are laminated together to form a
laminate, wherein the laminate is durable.

3 The trmsjnnm data sheet according to claims 1 or 2 whercin the
transparent fragile layer is a holographic foil.

4. The transparent data sheet according o claims 1 or 2 wherein the
tmnsparent-fmgi!e layer is a retroreflective layer of glass beads in a beadbond layer.

5. The transparent data sheet according te claims | or 2 wherein the
transparent fragile layer is a foil.

6. The transparent data sheet according to claims ! or 2 wherein the
transparent fragile layer is a optical stack.
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of the transparent durable |ayer and the transparent fragile |layer, and the
two |ayers are lamnated together. 2. A transparent data shee? g]% f]U si ng:
(a) a transparent fragile layer, (b) a second transparent frag F ITQyér and
(c) at |east one security elenent wherein printed identification and/or
verification information is provided on one of the two transparent fragile
| ayers, and the two | ayers are lam nated together to forma |am nate,
wherein the lamnate is durable. 3. The transparent data sheet according to
claims | or 2 wherein the transparent fragile layer is a holographic foil.
4. The transparent data sheet according to _clains |I or 2 wherein the
transparent fra@ile Thyoenspsrent date shacteqcerding to ¢laignsi! @12 fyrthexingluding aj n o

beadbond | r..5.. The, transparent,.daja sheet qaccording.to claims,l or 2
wher ei n th@yﬁﬁ%ﬁé‘b‘ﬁf'@#ﬁ P ’F%EQF%%%W“ If'eé SP‘ES%E.O?E%EE p?'?ﬁ%@??glﬁéarytﬂ ‘dat a
sheet according to clains | or 2 wherein the transparent fragile layer is a
optical stack. 2 7 OCl 2005 7. The transparent data sheet according to
clainms | or 2 fgrtherhe rahspdienydata shéegiccordingant dlaien 7 fither mebidingy coat ed on
the outer surface of the transparent fragile |ayer. 8. The transparent data
sheet accopiestive coatingi enarcd ary the epter murfasaiof thedughyrefingtive indexepatipgg, coat ed
on the outer surface of the high refractive index coating. 9. The
transparent data sheet according to clainms | or 2 wherein the transparent

fragile layer ig a m}‘h&%@fﬁ]ﬁﬁdﬁ%ﬂé&%’aw {éiélmmshom_zmﬁcr&rnaﬂéparent dat a

sheet according’to clarm erein the durab ayer is a multilayer
optical fitrenspirent frigile lopardpanmitilagiaedipalimethane iimdi ng to clai m 10 wherein
the nultilayer optical filmis conprised of at |east one nmaterial that
exhibits stress induced birefringence. 12. The transparent data sheet

di Laim | : ;
Dol ypr opyl ene. 01 ycAPE Saaearont uE Mhetnhbordgly i £ BBl Rhrapl loyer
‘transpar enfs JdabRilskespuiad ibhdi ng to clainms | or 2, wherein the

11.  The transparent data sheet according to claim 10 wherein the multilayer -
optical film is comprised of at least one material that exhibits stress induced

birefringence.

12, . The Wm! data sheet according to claim 1 wherein the durable layer

is a polyester, polypropylene, polycarbonate, polyimide, or cellulose acetate.

13.  The trensparent data sheet according to claims 1 or 2, wherein the
transparent fragile layer is comprised of more than one fragile material.

14.  The tmnspérem data sheet according to claim 1 wherein the durable layer

is comprised of one or more durable layers.

15.  The transparent data sheet according to claim 2 wherein the second
transparent fragile layer is a retroreflective layer of glass beads in a beadbond layer.
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transparent fragile layer is conprised of nore than one fragile material.

14. The transparent data sheet according to claim|l wherein the ggfiﬂ¢®

| ayer is conprised of one or nore durable |ayers. 15. The trang F dat a
sheet according to claim2 wherein the second transparent fragile layer is
a retroreflective layer of glass beads in a beadbond layer. 2 7 OCl 2005 16.
The transparent data sheet according to claim|l wherein the transparent
durable layer is a nultilayer optical filmand-the transparent fragile |ayer
is retroreflective layer of glass beads in a beadbond |ayer. 17. The
transparent data sheet according to claim2 wherein the transparent fragile
| ayer is retrord6l ecﬂi!mganwtgmgh@s@ccpgha&tq Haim badgsomthelteapsparemid t he

second transparent .fragil.e | ayer .i.s a | ogr aphic foi,) . 18. The transparent
data sheet %%g@riﬂfﬂgs?@ Plﬁ%%“%éﬁ@iaﬁgﬁﬁe%"ﬁﬁﬂg?fﬁw layﬂ;sarﬁpgreﬁla‘%grcpi s a
mul til ayer i fil : f arent fragile layer is a hol ographic
foil. 1%. Jfﬁg;%f@%ssspygrk&egn@r} atwa%snﬁé%igccordi ng '?o cl ai ?/n; 1 or 2 fur'?helro

including a layer of hot nelt adhesive that can not be re-used w thout
evi dence of tampering. 20. In conbination: (a) transparent data sheet

according to cl a¥ns tragsparesitidatp shest arcerding to claimes hareimBedreaspasentent  dat a
sheet is igsested or  otherw seg attached tp.th SSpert. 2 | n

conbi nat i o?f.ag'e% ayﬁ’éﬁ%‘ﬁ’;;%gﬁ%’ﬁ&?&' %fargg%sts gﬁ”c‘%d? 5?’88@"892‘1‘3’&{ ﬁ’é&‘heﬁcoﬁ‘,d and (b)
a docunent trﬂﬁsgﬁ ; i3 arent data sheet is inserted or

ot herw se att Cﬁggﬁ?gﬁgﬁégggﬂgﬁiﬂﬁgﬂg%l ue. 22. The conbination according

to claim?21 wherein the docunent of value is an identification card. 23. A

process for manufacturing a tranpsparent dafa sheet conprising; providing a
printabl e surfadd ofh‘f‘?‘i‘%’?’@?%i‘ &%“’T%‘;’fé ,‘"3‘1’95?@“71 U@‘F’%@S%’ﬁﬂw ng a

second | ays,gmb}%fe? ig P mﬂltﬁﬂc@ Bbt?cal] flfi'and [hei l?an?pzfr&ﬂ%gﬂc lln%%? fva %(%rg}giﬁc the
foil.

19.  The transparent data sheet according to claims 1 or 2 further including a
layer of hot melt adhesive that can not be re-used without evidence of tampering.

20 Incombinstion:
| -(a) tnnsparénl data sheet aﬁcordiﬁg to claims 1 or 2, and
(b)  a passpart, wherein the transparent data sheet is inserted or
otherwise attached to the passport.

21.  In combination:
{(a) transparent data sheet according to claims | or 2, and
(b)  adocument of value, wherein the transparent data sheet is inserted

or otherwise attached to the document of value.

22, The combination according to claim 21 wherein the document of value is

an identification card.

2. A process for manufacturing s transparent data sheet comprising;

providing a printable surface of a first fragile layer,
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conbi nation of the first and second | ayer provide a durable sheet, and
providing instructions to print on the printable surface of the Z”ﬂﬁtUS
fragile layer; and assenbling the first fragile | ayer and the g conoz?ayer
into the transparent data sheet, such that upon assenbly, the two | ayers
are lam nated together. 24. A process of manufacturing a transparent data
sheet conprising the steps of: printing identification information onto a
surface of a first layer and lamnating the printed surface of the first

| ayer to another |ayer, wherein both |ayers are optically transparent and
one layer is nore fragile than the other. 2

i ( The trangpayent daia sheet
accordi ng to cl areyidmpaseeendloysrewhi mﬁuragisémqwr b%&&&{[cgwo‘?lﬁemmt €
verification i,nformti,0n..i n.th | i ve provided on
one of the WW&%&Pé’}%h‘dﬁﬁ‘zﬁ%eﬂf%{\?éw‘%E’E‘“’tﬁ%&‘ﬁ"&ﬁ@&g“r’ﬁh %fsr agile layer. 26.
The transparent sdind168kuc | ' i1 3&er;0ne
security el errentﬁfws]agggom a?g%ﬂrﬁggﬁgﬂrﬁ{tiﬂfﬁ%ﬂgggﬁﬁg@s%dggl € I’ayer and

the transpadent fragile layer. 27. The transparent data sheet according to
claim2, where the at |east one _security, el ene&iwi S asti:OCi ated wiith one of

the transparent assmhling the{jest fragile layer andithe sesand jayes intp the grapspprgnt data

sheet, such that upon assembly, the two layers are laminated together.

24. A process of manufacturing a transparent data sheet comprising the steps
of:

printing identification information onto a surface of a first layer and

laminating the printed surface of the first layer to another layer, wherein both

layers are-optically transparent and one layer is more fragile than the other.

25.  The transparent data sheet according to claim 19 wherein the printed
identification and/or verification information is on the layer of hot melt adhesive provided

on one of the transparemt durable layer and the transparent fragile layer.

26. The transparcnt data sheet according to claim 1, where the at least one
security element is assoc_iated' with one of the transparent durable layer and the

transparent fragile layer.
27. The transparent data sheet according to claim 2, where the at least one

security element is associated with one of the transparent durable layer and the

transparent fragile layer.
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