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| NTAGLI O PRI NTED | MAGE Field of the invention This inventign relates to
security VMO8 s such as passport, bonds, banknotes, anHCTAUIPPPZI0

devi ces such as security passes and ﬁhe | i ke. Background OF The Invention
Optically variabl e devices enbedded n security docunments are used to
provide a highg fp FEGMENTYWYTY RAISED INTRGLIOFRINTED PRAGESt i cal |y

pl easing effect. Printed matter always has the problem of being copied or
simul ated by 10_phot ogcopyi ng or scanning devices as well as sinple

pri nti niieldof the Ja¥eRtion| y available in the commercial world. Therefore,

devi ces that a 0l 0 J | I ' dsl ons and
or geonet 'y MRoHRRuPncklalet to3aERRn, ACEhmERL: SUPh e et U ot
much nopgnitidhds, Gl sedilriry dévicedsuth as sedurityepasety/amd tieelike.i ty substrate has
offered the perfect 15 nmediumto produce secure devices in a cost

e}‘fei:'éiBacl.agbmanféﬂrlmmnﬁ(TE most high level security docunents are
ohi ch uses. cPBYsALE vaBabler afvipS eliaAREE in sBrifl) dOESHERTChaCH SE' M 500

Mpa, th m@?@ m%ﬂﬁﬁc ity Wisist alsof PlovidiRgOose agstheacally Yidkink t o bona
fide seﬁurl yhgggl?]ters], ight}’(’)ffers a degree of 20 inhergﬂ;]? secubrity. I n
| nt er nagfifental Patent Application PCT/ AU98/ 00046, a printed security
docunent or device is described reflective.or  brightly

: o
col our ed bagﬁnwéy@ﬁn%alv%ﬁﬁsah%se&%pﬁl’%%ﬁlqr}gﬁ%@ga‘iﬂﬂl d’_rt%“'t“r@?d! er by a

et Bt "Bpotapbifis or Sranifg R ies & willas inpRe pRiniBechiiffis WIS 2
bri ght | jyfRbRULE thé Tpaimidesal wioelde Theatfore,f devieas thatybhangsdelouti 6f er ent

|l ighting conditions., Subsequent research on the effect created by_this
ar r angeshape nderr variouselighting condidonsy,3sd; ahgeometpe Jnake the task Of

counterfeiting or simulating the document much more difficult.
The introduction of the polymer security substrate has offered the perfect

15 m.edium to produce secure devices in a cost effective and secure manner. As
most high level security documents are already printed via the intaglio process,
a well known method of printing which uses elevated temperatures and high
pressures, 70° - 90°C at 25 - 30 Mpa, the machines and special inks for this
process are only sold to bona fide security printers, which offers a degree of

20 inherent security.
In International Patent Application PCT/AU98/00046, a printed security

document or device is described as including a reflective or brightly coloured
base layer and a raised printed image applied to that layer by a printing process,
at least part of the raised printed image having a height of at least Sum, the
25 image being enhanced by the reflective or brightly coloured layer when viewed
at different angles under different lighting conditions. Subsequent research on
the effect created by this arrangement has revealed that it is important for best
results for the base layer to be highiy reflective and for the raised printed image

to be printed in an ink having predetermined chroma and lightness.



results for the base layer to be highly reflective and for the r i“SBEC 2003
printed image to be printed in an ink having predeterm ned chrdna and

| i ght nesswop143485C . 2003 WO 01/ 03951 PCT/ AUOO/ 00810 It has pigwsbDewsvs1o0
determned that different effects can be achieved, while maintaining the
sanme or better security, by changi ng-ghe nature of the ink for producing
the raised printed i mage. Sunmary of the Invention 5 The invention provides
a security d ¢ | L N&:leprdi . : hi ghly
reflective Igg/ig{r‘r“garﬁpop ibggh[}%&%rgﬁﬁ gﬁ%% raifégé@ﬁeﬁ%ca‘%??‘gtb&%?’é?‘%é’z%? y of at
| east 60naimRSERint ihe sameCorebétirsedubity, by ¢hafibing Mientdted 6P isdink for
reflective layer by a printing process, at |east part of said raised

pri nt ed prodyengithe raiged pristerhimage.at | east 10 pm said printed i mage being
printed using ink, 10 ﬂgvi rlig%ﬁropert i es which render it substantially

t r ans parBHNMATY; of; Y¥M"ethi | e causing scattering of the |ight

refl gctance GG oI L rd : er. By
pri n?i ng an ?gg%ieﬂ usi ng é@é@%&n?ﬁ%ﬂ@%c&%eﬁaigrlcyflfgﬁgﬁt%g{nt ?ﬂ on
the ref Isabstrate, & aysoth highlyaefleetied layet appled colkaid substraterdndchafinglze |1 ght
I's caused 15 by the translucent jntaglio ink when the docupent is_ viewed
wi t hi n releciivigof ¢f lcmsgﬁor@m%wt@)rﬁng% raised peinged ynage applied feseid o t he.

| ativel h t flecti f t e nd N .
the- i madehieia ARt fy € pciine fiRek e A R BAREOf S8 pafsd pri Rl RRlesry
Vi si bl e habihgha HeRERY 6£d¢ fléﬂ’stnl()fpfnt\GSa'idTpﬁméd)Etnag@%ein;g’ﬂlﬂﬁhté@eﬂﬁingniﬁkhas a
haze value 20 range of about 60 to 98, and nore preferably about 85 to 95

s @ as bavihgopraperties which rengder i substantialby stansparenhor translucentswhileas t he
XL 211Hazegard(tm . s em.manufact ured hy Gardener Labagratories. l.nc of
Bet hesasausiap prafiering DEMTCER! Ferelans apd e ptisce roR e S htalear ance
of such ?llmng Br. sanple is simlar to have copy paper or tracing paper
in Micﬁﬁ[ﬁ% t oPﬂt%e entire 25 visible spectrumis able to transmt

through the Eynpfiatihgtantimegeaire sabsthntidlly transparent oraranshxiedeimbba. 1 f the

e : e : , :
Hens E‘.hogul(':e err]: vgria?ng grc %atségf:a sﬁsghltﬁ' s%%lc{lll%r %E:zlltrt]tttr?l(ljg of the light is caused

15 by the translucent intaglio ink when the document is viewed within the window

of high reflection, which, is of a high contrast to the relatively coherent
reflections from the substrate. This contrast causes the image produced by the
printed translucent intaglio ink to be very visible.
In a preferred form of the invention, the translucent ink has a haze value
20 range of about 60 to 98, and more preferably about 85 to 95 as measured on an
. ) electro-optical haze measuring instrument, such as the XL 211Hazegard™
system manufactured by Gardener Laboratories Inc of Bethesda, Maryland,
USA at an ink thickness of 15 microns. The appearance of such a 15 micron
sample isA similar to ha‘}e COpY paper or tracing paper in which light of the entire
25  visible spectrum is able to transmit through the sample but the degree of light
scatter is considerable. If the ink is touching an object such as by being printed
on it, the underlying object is clearly distinguishable, but if the underlying
object is more than about one centimetre away from the object, it is no longer
distinguishable.
30 When the document is viewed from outside the window of high

reflection, the substrate below the translucent intaglio ink has a dull appearance.



on it, the underlying object is clearly distinguishable, but if %AeDEC 2003
underlying object is nore than about one centinetre away fromthe object,
it is nowononasesl di stinguishable. 30 Wien the docunent is REEADE0/S053M
outside the window of high reflectiagn, the substrate bel ow the transl ucent
intaglio ink has a dull appearance. -3 DEC 2403 WO 01/ 03951 PCT/ AU0OO/ 00810
This dull appearance does not have a contrasting effect to the slightly

specul arThi§ @uflesgpracshce dods ot vet ocmmrasting edfdry o ise shigidy specular nk. As a
result, the imge of the translucent ink is essentially invisjible. The

i nvent i reflestancepand ithasmittanceh causetl by sl tranglugenteink: | 45 aoesilinthe 5 or

ot her device, .i.ncluding the steps of.appl.ying a snooth highly reflective

| ayer iBage gﬁg’set?a&}si‘,l “s’ﬁilﬂkﬁ%?&%‘l‘?]%f)ﬁé%‘bﬁ' having a reflectivity of at

| east 60 glo BEY vidd ' ' d setBA6 ABchient
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at |easpr dthepaleaivd, heslading thetstepsusfi applying a sravothchighbprefléativeviayeh r ender

it substantially transparent or translucegt while. 10 caus| scattering of
the | gteta pebstease,said refiertiveayes l@%"éﬁ%é’Pﬁ VlWe%fs?tolSaﬂﬂ Eﬂﬁsf‘y’“@pecul ar

manner. The .s t.h_hi - | |41 R4 Ng as
part ofa“‘fRE‘“ﬁ?‘g\ﬁﬂF@%ﬁ’?ﬁHr‘?e{jgk‘g’%%égsd‘gse e@%@?ﬁ?%ééﬁ%% Qgcsgfrgents and
devi cespigdChriRRakRMViag: a [Heigsof adleast N6rpmr and beingopriacsbasingsinkh as sil k
screen printing, 15 may be used to apply the |ayer. terpatively, a |layer
havi ng bawing quaperties w dor itysubstnsially dranspargnh pr eanskicsppwhileor o |

having the. required reflectivi t he J . t h hi ghly
'“)refH%ct?%‘qgag@ﬂepgg%%lgfggﬁﬁ{{'h%&%?%@i@?e ng‘gp%ﬁ ed I"'n a

“mari ner hfa?rﬂﬁiﬂc?."es a layer thickness of about 3p 20 The | ayer can be

restricted to a relatively small region or patch of the substrate defining

the securityTHesmueth highiyt teflectiwe ilayertaant breappliediby iprinting appartfofc

securit% feature in_the docunent or .device. ternaksinve‘“:lI the |ayer can

be applHEETEVIE RTINS PEACsSASEd 10 PrE ety dogBments 2pd HEVIRAS M<Qubst r at e.

as banknotes. If desired, other printing processes, such as silk screen printing,

15 mz;y be used to apply the layer. Alternatively, a layer having the required

reflectivity can be achieved by hot stamping of foil having the required

reflectivity to the substrate.

Where the smooth highly refiective layer is applied by a printing process,
it is applied in a manner which achieves a layer thickness of about 3pm.

20 The layer can be restricted to a relatively small region or patch of the

) substrate defining the security document or other device to thereby define a

| specific security feature in the document or device. Alternatively, the layer can
be applied to larger areas of the substrate, including the whole substrate.

The substrate is preferably a smooth substrate such as a laminated

25 polymer material of the type used in the production of Australian banknotes,

and xﬂanufactured and sold by the applicant under the trade mark GUARDIAN,

or any other smooth surfaced polymer suitable for use in the production of

security documents or devices. Although paper substrates are not as smooth as

polymer substrates, acceptable results can be achieved by printing or laminating

30 a reflective patch onto a paper substrate, which is then calendared by the

subsequent intaglio printing process.



The substrate is preferably a snooth substrate such as a | am nat
polymer material of the type used in the production of Australia

gdq T 2003

banknot esyo og@dsimanuf act ured and sold by the applicant undeCT/ANS0DORI0e nar k

GUARDI AN,
producti on of

not as

bi nder scudedc reflactivecsunbace tovithsiand) cal apd Rhysicaloattac

or any other snooth surfaced polymer suitable for use in the
security docunents or4devices. Although paper substrates are

snooth as polyner substrates, acceptable results can be achi eved by

printing or k@a@ Einofinhib Ryl Refecoe RAYA s ippicd intigothe ahR, Whi ch
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25

be achieved using the intaglio printing process.

The intaglio ink used for printing the image should be substantially
transparent or translucent such that it is able to scatter the light reflectance and
transmittance in at least a partially specular manner.

An interesting and marketable variation on this invention is created if the
reflective substrate bears non-reflective indicia. Using this arrangement, the
céntrast caused by the slightly specular reflection and transmittance when the
document is viewed in the window of high reflection, causes the indicia to blur
and become unrecognisable.

Therefore: '

when the document is viewed in the window of high reflection the image
produced by the translucent intaglio ink is the visible image;

when the document is viewed outside the angle of high reflection the

image produced by the non-reflective indicia on the reflective substrate is the

visible image.

ofineapicariewedrid therwislowt ance in



contrast caused by the slightly specular reflection and transm tam \fﬁ[ﬁn
the docunent is viewed in the w ndow of high reflection, caus 1t

i ndi ci a t euddwpzesiand beconme unrecogni sabl e. Therefore: 25pghaucblossio
docunent is viewed in the wi ndow of high reflection the i mage produced by
the translucent intaglio ink is the-4sible imge; when the docunent is

vi ewed outside the angle of high reflection the inage produced by the

non-refl ective.J adi G regf ' . -vissiblee i mage. 3
1°Dec 2008 Wi ST 0P R TRANE bt Bie A0R bRcCdfe idieie e, 0T
bl ur t hepifghof gl iftiglivdinesdiraddas shoneld i tonighdy twive ihat efithoiddicias asr dot s

shoul d be roughly twice that of the indicia, as illustrated in Figure 3.
Bri ef Deidlustrated o F@gurgi3e Drawi ngs 5 A preferred enbodi nent of the invention

wi || now he.descri hed Ay eference to the acconpanyi ng drawi ngs in
whi ch: 5‘8?_@55‘?“? o_ﬁ(#c’tgﬁgﬁamgfustration of a docunment enbodying the
I nventi on, F'}Qﬁéer@f&rdd EDbARhER & e RivetionPHAN AW e Aesériised SFitiect i ve

| ayer absent t 10 printed image, and Figure 3 illustrates a docunent to
whi ch t hreférescertbithe absompasnng dpdwisngs 18 whach:ch t he repeated word TIDE i s
shown in bidden by dots (a), and.(h), and.lines c). Description The
Preferred Enbi"‘ndg%ﬁt% 1§ Agh"rrpﬁ%étlih&f%-“?’h i@té‘é")“ﬁ‘emeﬁ“é YiRg M al lic

i nk pat qgg%mfonare printed by the gravure printing process onto a snooth
pol ymer "substrate 2, such as any one of the substrates currently used in
the producti @igee Dillustrates the bptitsipropertidy Df the refleniveompesatssent ties exanpl e
"CQuardi an" substrate, and a printed image 3

) 10 printed image, and

Figure 3 illustrates a document to which the invention has been applied
in which the repeated word TIDE is shown in hidden by dots (a) and (b} and lines
(c).
Description Of The Preferred Embodiments
15 " Asillustrated in Figure 1, refiective metallic ink patches 1 are printed by
the gravure printing process onto a smooth polymer substrate 2, such as any one
of the substrates currently used in the production of polymer banknotes in
Australia and overseas, for example “Guardian™ substrate, and a printed image 3
is applied to the patches 1 by intaglio printing. The following preferred ink
20 formulations and gravure engraving specifications will produce acceptable
) results in the reflective patches 1.
To achieve the required highly reflective surface, the following inter

formulations and gravure engraving specifications can be used:

Silver colored reflective patch,

25  Eckart Aluminiom (PCA)-18% Syloid 308-0.5-1.0%
Resin (two pack polyurethane system)-35% = Catalyst-5.3%
MIBK-3%
Add Ethyl Acetate to achieve a printing viscosity of 21-23secs. using Zahn cup
No. 2

30 Gold coloured reflective paich,




Is applied to the patches | by intaglio printing. The foll ow ng @'quEﬁeﬁm
i nk 20 formul ati ons and gravure engraving specifications wll produce
accept abMO OV ts 'in the reflective patches 1. To achi ePETARO0R8LS [ ed
highly reflective surface, the followng inter fornulations and gravure
engravi ng specifications can be used:® Silver colored reflective patch, 15
-(PCA)-18% Syl oid Eckart Alum nium 1 308-0.5-1.0% Resin (tw pack

pol yur eEbkare syGoki) - Rotaflext al Resi®. 30GmdK- 3Richhdd Ralay| 1ot 0

achieve_a printing,vigcosity of 21-2 Cs. using p No. 2 30 Gold
col our eB??@f@‘éf@tH"\%K aﬁwmh%wfmg@)zgﬁ WO 01/ oéﬁp’% AUDO/ 00810 Eckar t
ol d ( f: _Resq G ad ' ol d)-31 % Resin (two pack

pol yur Egﬁ@ﬁ‘gg%s@ﬁ%@%% M BK-"3% ‘fi}?iﬁd 308-0.5-1. 0% Cat al yst -4. 4% Add

Et hyl Aadddtdiyl Aceedté &y acidepé hprimihgviscosityt of :@I-%&c:?s?»sxen% Zalni ogp Zahn cup

5 No.2 The gravure cylinder configuration used for these fornulations is:
Val 15 = Hon2W dt h = 200.1838 m Channel = 36 m Cell Depth = 57.78807 m

L] e ol Sl ol RS B FohIgRREBLLS 12 sReTL
teﬂﬁ?t:i ?wqil:?nsﬁﬁlﬁsed: RS (PeUffRW 250.1§5§'juma cmi -- nl- t cost+%9-41011
Channel = 36 pm Cell Depth = 57.78807 um
Lines/cm = 59 pm  Stylus = 120°
10 Screen=41.2 um |
To measure the specular reflectance, in percent (R;), of these metallic

surfaces, the following equation can be used:

R, (percent) =
sﬁ mi-m]l+ Wosi— Ve —am i
cos i+ Voi —gin? [ '[u!m:-}ﬁ- — §p? r
where: | -
i = the specular {(imcidence) angle, and

n = the index of refraction of the sutface.

15 This formula can be found in ASTM Standard D 2457 — 97, Standard
Test Method for Specular Gloss of Plastic Films and Solid Plastics .
A suitable instrument for reasoning specular reflectance is the Micro-
Tri-Gloss Meter which uses the above methodology to measure gloss units. The
results are related to a highly polished black surface with a refractive index of
20 1.567.

Below are typical measurements for different substrates measured at a

45° angle:
Matt white paper — =54
Opacified “Guardian” substrate = 10.1
25 Metallic Silver ink (on paper) _ =204
Silver on Opacified “Guardian substrate™” =102.3

Note: At a 45°angle, a perfect mirror measures 1000.



where: 1 - the specular (incidence) angle, and n = the index of[;ig ?%EW@?
of the surface | 15 This fornmula can be found in ASTM St andard 4

St andar d WOMO3%Rt hod for Specul ar A oss of Plastic Filns RRA/ASW0/0gB10
Plastics A suitable instrunent for re,?sonl ng specul ar reflectance is the
Mcro- Tri-d oss Meter which uses the’above nethodol ogy to nmeasure gl oss
units. The results are related to a highly polished black surface with a

refractive i néash Matt white sper, tBGI lwhtanse'eﬂypﬁedan the alizectionnfssgiecnlati f f er ent

subst rates neasured i fied
.4

4
" Goar o aeiedaR s Fellhs per dirgglnEs. Y Lanktity e s BeEGsnioblacs alieh

Silver | %g angle, a
per f ect %ﬁqmﬁar%gi% Jr]r%lgg%rrg e S?HW& mpi"‘ﬂé@%ﬂ g%%“gc%%@wcﬁéglo Wth
Matt  whiflattep 2pdr smodthet, ilpweves the flight tsedirdenist §iill eefleetdd epeciflagpeThe ar
reflection as weII as other directions. The capacity of a surface to

r ef | &ct metpllighink e prper issaties tart the rgugmrfsw&mqf cpapet stilly afffeaspaci f i ed

ot | e apdlgef RS, o el SO0 PinaF gnd %Sfasia?ﬁg' ipBien; but
t he rougpsdified iGeadiin  siBsRARSS :ﬁbfé fefmfcﬁeet%e ‘iﬁ'@nﬁ% of the YEREaP el ties

of the ink. On the other hand, the netallic iInk ar di an"
subst r alight is dﬁpeademfomﬁmuangle Ilifldlummaummtqndxhatehml pﬁipamesad light is

dependent on.t he angle of Ium mat er i erties. The printed
image 3 is aa%'Fi _ “Pﬁ%c_ ?PBE B?ﬁ uxewtc}bsgr; Yomeans of the | nt agl i o
_Pri[g i nguREIRG printis "rodBsd i@V AR 9idk 2ANRAE ©RanParkb@ B HifiRfucent
properties, as explained above.

The transparent intaglio ink has the following different properties to
other standard intaglio inks:
Higher resin content (about 40 - 55 % wt)
15 " No pigments for clear translucent
Reduced pigments for coloured translucent(<2 % wt)
No opacifying agents
Use of transparent filler (such as commercially available "Transpafill"
_ and "Aerosils"), with a high loading (about 20 - 30% wt).
20 The ink has similar loadings of solvents, driers and waxes as other
standard intaglio inks.
The intaglio printing is applied to the patches 1 to form indicia or other
desired images 3.
A plain reflective patch 1 without a printed image experiences two
25 modes of viewing in the presence of a singular light source. When the viewing
angle of the document is equal to the angle of incidence of the light point
source, the reflective patch 1 appears highly reflective, with minimal light
scatter. If the viewing angle is outside the angle of incidence B of the light
source (with a buffer of about 15°), the patch 1 appears relatively dull. The
30 viewing angles of high reflection o are referred to as the window of high

reflection, as illustrated in Figure 2.
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properties, as explained above. The transparent intaglio ink ha95’1_|t1hﬁEC 2003
following different properties to other standard intaglio inks: Higher
resin coM@Ave3PEhout 40 - 55 % w) 15 No pigments for cl eﬁg’ﬁpmaﬂ@ent
Reduced pignments for col oured transl gent(<2 % No opacifying agents Use of
transparent filler (such as commercidlTy available "Transpafill" and
"Aerosils"), with a high |oading (about 20 - 30%w). 20 The ink has
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t he &ngisofbd highctantrass to theorelatively cobgrentraflestiopgifrom she subsdrates about 15),
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printing an I of dots (Figs 3(a) Tand (b)) on lines (Fig 3(c)), using
subst anandlibys tsrabmytdratitheitchrafithe undetlyingkindiciahe refl ective | ayer or

L b o e Bl o 0 o
oflteocTeSRELpR e S oy Bphe b icc GO RhARRS ithbe ¥ b Bpetluter 0o by

t he pri migedhnappeaemet does apt have akontrasthey effest toithe blightly spedilar be not ed

fromFig. 3 that the pitch of the intaglio dots .
reflectance and transmittance caused by the translucent ink. As a result, the

image of the translucent ink is essentially invisible. In this way the described
management provides a useful security feature which does not require special

15 equipment or expertise for use.



and lines is about half the pitch of the underlying indicia. v%e @EC 2003
docunent is viewed from outside the w ndow of high 10 reflectlon

subst r at avdvel/esast he transl ucent intaglio ink has a dull adﬁ@ﬁﬁﬂﬂ%@@loThls
dul | appearance does not have a contrasting effect to the slightly specul ar
refl ectance and transmttance causedgby the translucent ink. As a result,
the imge of the translucent ink is essentially invisible. In this way the
descri bed ngaqap@sat provi des a useful security feature which does not
require special 15 equi pnment or expertise for use. 31 DEC 2000 WO 01/03951
PCT/ AUOO/ 00810 CLAIM 1. A security docunent or other device including a
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it substantially transparent or transl ucent | le c USI g scatterl ng of

the | i glayer by 2cprBliRg: DEICESS b Ieast P?%ﬁééa‘idrfaﬁfa 8410 specEI ar
nasa heisbl OF aCREH 1 JicispEs OP%E“U?*%]??‘Q@*‘%&?%Q uregﬁk’ﬁfg:gt XL 211

Hazegar grodafgss Whitthi vender it Rebstuitslly aadsprentrur ttdnshicens while edusing 15
m crons. The security docunent of claim 2, wherein the haze value is

about $cat@Singofabe light mrﬂlﬂyﬂmme ratdeast@patiallyaim 1, 2 or 3,
wherein the, snooth highly reflective layer is applied to said substrate by
)a p#d nt W@ubqrdggg%er 5. The security docunment or device of any preceding
clai m 4, Whe ein e e WMM%%%I&&IWh@%W&ﬁSlﬂ@&IﬂHﬁRQ&S used to
pri nt the remal nc?e security docunment or device . The security
documeng ham daluiedn thé range ofrabouti 6Ado 8ansmicasured onan XL 21 1Hazegard

haze measuring instrument and an ink thickness of about 15 microns.

3. The security document of claim 2, wherein the haze value is about
15 8510 95.
4. The security document or device of claim 1, 2 or 3, wherein the

smooth highly reflective layer is applied to said substrate by a printing process.
5. The security document or device of any preceding claim 4,
wherein the printing process is the same printing process used to print the

20 remainder of security document or device.

. ) 6. The security document or device of any preceding claims, wherein
the printing process is a gravure printing process.

7. The security document or device of any preceding claim, wherein
the reflective layer is about 3 microns thick.

25 8. The security docurrtent or device of any one of claims 1 to 7,
wherein the smooth highly reflective layer compresses a reflective foil applied
to the substrate.

Q. The security document or device of any preceding claim, wherein
the substrate is a smooth surfaced polymer film of the type suitable for the

30 production of banknotes.



the printing process is a gravure printing process. 7. The security
docunent or device of any preceding claim wherein the reflect}vieFayasl3is
about 3 w thick. 25 8. The security docunent or devi f ne of
cl ai s 1%(;)6%551\/\her ein the smooth highly reflective | ayersgg}r%pqog@ése@ a
reflective foil applied to the subsygate. 9. The security docunent or
.device of any preceding claim wherein the substrate is a snooth surfaced

olymer fil f ot type.suitable for,the 3 roductj.on pf banknotes. 3 1

Pec 5503 Wo 881 0505e SRS BemBBaNPT deyiGeot ehe PSRding s hime BAEAEnor dovi ce
of an i i j t- (-~ i K. R e an i nmage
havi né g{?ﬁl&@ H%rsoggglrl?}in%‘ﬁg{ﬁcﬁgp 1,?xgag%{ Ee o%!tﬂﬁlgﬁi B%@%gﬂ#%selgﬁ%?q raci nlg °

paper. &;b.opﬁdappmr@és@fgd@igfgrmper,security docunent or other device, 5
including the steps of applying a snooth hi_ghlz reflective layer to a
substrate, &hid Aeimetbodvef prpducingyanspcrityf deeument pr odthex devies, 60

2t & asteliing fhe Bl of Hhalying p 3eiagth HsRR, <ok B IaEF @8 SBRkR o' o o
bei N9 P&id rélfectiveNdyér Kaviay atSfIRERPRY OF 3% leakl Bﬁiglbﬁé‘ﬂﬁﬁs,iahdﬁiéﬁ)ﬁ%t&i all'y

transparent or translucent while causing scattering 10 of t

ref | ectrmised pnimted riavegei on dne ecflectnte layestatalepst paet| dfysasgeaised privneder .  12.
The nethod of claim11 inclydi ng steps which produce docunent or device
as cl aihA¥ang A featdeasgt ]Z?dH\E'? Ené 3’%‘&3 printed using mk%a"lﬂg properties

which render it substantially transparent or translucent while causing scattering

") 10 of the light reflectance and transmittance in at least a partially specular manner.
12.  The method of claim 11 including steps which produce a

document or device as claimed in any one of claims 2 to 10.



