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diffractive vice on the surface of the banknote. The diffractive :
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system, a diffractive device is applied to the surface of a banknote. The output of

a laser diode is passed through a lens system to produce a beam of light which is
deflected onto the diffractive device on the surface of the banknote. The diffractive
device reflects the incident beam to thus generate a diffracted beam. One or more
20 images are produced by projecting the diffracted beam onto a viewing screen. The
characteristics of the diffractive device are chosen so that a preselected image is
reflected onto the viewing screen, thus enabling the visual verification of the
authenticity of the security document.
Such methods of verification, however, require the use of a complex system
25 of dedicated laser beam sources, mirrors, lenses and projected image viewing
screens. Accordingly, verification of the authenticity of security documents bearing
such security devices is only possible by persons possessing the necessary
verification equipment, and cannot be conveniently carried out by many retail outlet
staff and like persons who wish to verify the authenticity of banknotes, cheques,
30 traveller’s cheques and such documents.

The aim of the invention is to provide a method of verifying the authenticity
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first at |eas y trdansparent portion into patterned beam of
sel ected dgfirsinat lehet pretifldy transparehitnsbriibe antleimsoptical projection element within

or superposed with the first at least partially transparent portion, the optical

projection element acting to transform a light beam passing from a light beam source
through said first at least partially transparent portion into a patterned beam of
15 selected design, the method including the steps of:
positioning the security document such that the light beam is transmitted
through the first at least partially transparent portion and the patterned beam is
projected onto a viewing surface, and
verifying the presencé‘ of a patterned image by the impingement of the
20 patterned beam on the ?iewing surface.
Preferably, the security document also includes an opacifying portion, the
method further including the step of:
folding the security document such that the patterned beam is caused to
impinge upon the opacifying portion which thus acts as the viewing surface.
25 Preferably, the opacifying portion of the security document is remote from
the first at least partially transparent portion.
Preferably, the light beam source is a directional light beam source. In one
——- embodiment, the light beam source is a point-of-sale light source device, such as a
laser or an LED based device.
30 Conveniently, the light beam source may be a bar code scanner. '

In one embodiment, the optical projection element acts to generate the
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second at |east partjially transparent ) C ) :
image or device, applied to the opacifying portion, which interacts with the patterned

beam impinging on the opacifying portion to create a visual security effect, the
method further including the step of:
verifying the presence of the visual security effect.

15 The optical image or device may be, for example, a printed image
substantially corresponding to or complementing the patterned image projected onto
the viewing surface. In addition, the optical image or device may be a reflective foil
OVD or other like device.

Another aspect of the invention provides a security document including a first

20 at least partially transparent portion and an optical projection element within or
superposed with the first at least partially transparent portion, the optical projection
element acting to transform a light beam passing from a light beam source through
the first at least partially transparent portion into a patterned beam of selected
design.

25 Preferably, the security document further includes an opacifying portion for
impingement of the patterned beam thereupon.

The opacifying portion and the first at least partially transparent portion are
preferably remote from each other.
In one embodiment, the optical projection element acts to generate the

30 patterned beam by diffraction of the light beam passing through the security

document.
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atterned beam by diffraction of _the |ight beam passi ng through_the
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A further aspect of the present invention provides a method of producing a

security document as described above, including the steps of:

15 forming an at least partially 'transparent substrate having first and second
opposing surfaces, coating at least one face of the substrate within an opacifying
layer, the opacifying layer being applied to leave a first uncoated area on the at least
one surface,

- conveying the optical projection element into position over the first uncoated

20 area, and

transferring the optical projection element onto the substrate.

In one variant, the optical projection element is conveyed into position over
the first uncoated area by and on a transfer foil.

Preferably the optical projection element is transferred from the foil onto the

25 substrate by hot stamping.

| It is preferably that at least one optically variable device is also conveyed into
position over the first uncoated area and transferred onto the substrate together with

---- the optical projection element.

According to another variant, the optical projection element may be

30 transferred onto or into the substrate by embossing.

In one embodiment of the method of producing a security document, the
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In one variant, the optical projection elenent is conveyed into position

over ptogedtiors elemmensat ed area by and on a transfer foil.
Preferably the gptical projectign elenent is, transferred rgmthe foil_ onto
t he et another aspect of the present invention provides a method of verifying the

authenticity of a security document, the security document including a first at least
partially transparent portion, and an optical projection element within or superposed

15 with the first at least partially transparent portion, the optical projection element
acting to transform a light beam passing from a light beam source through said first
at least partially transparent portion into a patterned beam of selected design, the
method involving the steps of:

positioning the security document so as to enable a user to look at the light

20 beam source through the first at least partially transparent portion, and verifying the
presence of an image corresponding to the patterned beam in the user’s field of
vision.

Conveniently, the light beam soxircé may produce substantially collumated
light, and this collumated light may be white light.

25 Preferably, the light beam source is located at a sufficiently remote distance
from the security document that the light béam passing through the optical projection
element is substantially collumated light.

In one embodiment of the invention, the light beam source produces
substantially non-collumated light, the method including the step of:

30 placing a screen having a window between the light beam source and the

optical projection element, such that the light beam from the light beam source

. —
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| superposed with the first at least partially transparent portion, the optical projection

element acting to transform élight beam passing from a light beam source through
said first at least partially transparent portion into a patterned beam of selected
design, and a second at least partially transparent portion located remotely from the

15 first at least partially transparent portion, the security document being foldable such
that the second at least partially transparent portion is able to be placed between the
light beam source and the optical projection element in order that the light beam
from the light beam source passing through the second at least partially transparent
portion is substantially collumated light.

20 The following description refers in more detail to the various features of the
present invention. To facilitate an understanding of the invention, reference is made
in the description to the accompanying drawings where the method of verifying the
authenticity of a security document, the security document for use in such a method
and the method of producing such a security document are illustrated in preferred

25 embodiments. It is to be understood that the present invention is not limited to the
preferred embodiments as illustrated in the drawings.

In the drawings:
FIGURE 1 is a schematic perspective view showing one embodiment of a
security document according to the present invention:

30 FIGURE 2 is a cross-sectional side view of the security document of
FIGURE 1;
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a second at least partially transparent 5 portion o e securil
docuredf. varant of the security document of Figure 1;

FIGURE 7 is a schematic view of the verification of the authenticity of
another variant of the security document of figure 1; and

FIGURE 8 is a schematic view of the verification of the authenticity of yet
another of the security document of figure 1.

15 Referring now to FIGURE 1, there is shown a security document 1
comprising an at least partially transparent substrate 2 having first and second
opposing faces 3 and 4. Opacifying layers 5 and 6 are respectively applied to the
faces 3 and 4 of the substrate 2. The security document 1 may be a banknote
comprising a clear plastic substrate having one or more opacifying layers of ink on

20  one or both of its opposing faces. The clear plastics substrate is preferably formed
of a transparent polymeric material, such as PE, PP or PET, which may be made up
of at least one biaxially oriented polymeric film. The substrate may comprise a
single layer of film of polymeric material. Alternatively, the substrate may comprise
a laminate of two or more layers of transparent biaxially oriented polymeric film.

25 The present invention also applies to banknotes and other security documents
formed substantially of paper or other non-transparent material. In such a case, an
aperture may be formed in the paper and a transparent patch of polymeric material

 or other transparent film may be applied to the surface of the security document in
order to cover the aperture.

30 The opacifying layers of printed material may comprise one or more of a

variety of opacifying inks which can be used in the printing of banknotes or other



Preferably, the first and second at |east partially transparent portions

are r emfceodri7a88 each other in order to enabl e the w ndowPCo/Al99/00039
conveniently placed bet ween the |i gh -beam source and the opti cal
proj ection el enent. A further aspect_ of the invention provides

a security sdeunifyedocumentsdi F@rexample; the layers cofs ppacifiing| ink maxncompsiae
portion, an opticgl pr.ojection elenent withipn or, uper posed with.the
Pirst ab | EASRCPeRqoaings comAUSREc RIERE SIAh a8 Htanipm Boxide, GiFperspewithin
el enment act to transfo h S ma |ight beam source
t hr ough a Q@gﬁiof i°$§fera‘§ﬁ%’§5é§?‘gg%‘?1? ﬁg(f]}@l%?lr%alﬂgtﬁgagnt portion into a

patterned beam ofg s&dri Pifure 2, ﬂﬁe%&;ﬁr‘y(i)%!’ay%rs%%ﬂ% afe AARId foAthki fbdsy3

transparent portion located rehote the 15 first at 'least partially

t r ansparsentandal 6f tie, subbeateXto lebye dncoatedhareas 7ramdf&| Thédearsascire suFeq:Idsed
the second at |east partially transparent portion is able to be placed
bet ween t heso that dni ghiedst paraly deansparenhovisdowcis formgde thovghethenssourity

d h he |igh . N h i gh [ h h
he second dacumeatt ARFRAHYFY, if S saroHere onlgns o3 fh dabod i 4 & e

| ted |jght. 20 T . ' it f ' il
e et = o8 28 rpvers v ol D AR et s 8 k™
under st anding o e i nvention, reference is made ~_in the description
to the acconpanyi ng drawi ngs where the nethod of verifying the

aut hentjigci ty of Bhessseutity ocmaentehalsotinelugdes anidpyicaloprojestionfelemeat? iwhiskich
a net hod and the net hod of produci ngL such a security docunent are

i || ust r at edictsntoptrazfséonne @ etion ife dif reelight beam 1€ from ladight beany smutce throughe
present invention is not_ limted to the, referred enbodi ts as

i 11 ust r at edhe rptilsastypariiaHys transparent portion ﬁfttﬁ% $FURiPhgecument (the window

FI GURE 1 i | t4 | - | foa
cecuri ty dGETEnATAREn hF REARES dpkimhBinie s Hhtldn Bl bealf P 0PSBboty Fsjen, | ¢
a Cross- sectiORphcal Projubttn Clerhéit ARGUBELOF HRC W WHIEh acts t&|geBatd the

15 patterned beam 11 by diffraction of the light beam 10. One example of such devices

are the diffractive optic projection elements or diffusers sold by Mems Optics Pty.

Ltd. Such devices are complicated surface microrelief structures similar to

diffraction gratings. Whilst the optical transformation of the light beam 10 to the

patterned beam 11 is based on.the optical principle of diffraction, the mathematics

20 of the structure of such devices is specifically designed in each case to produce a

distinct optical transformation in order to produce a desired patterned image when

the patterned beam 11 is projected onto a viewing screen. Each diffractive optic
projection element is highly dependent on the wavelength of the light beam used.

The transparent windows formed by the superposed uncovered portions 7 and

25 8 of the security document may be formed in a variety of ways. The opacifying

layers 5 and 6 may be coated onto the opposing faces 3 and 4 so as to initially leave

these areas uncovered. Alternatively, the opacifying layers 5 and 6 may be applied

firstly to the entire surface of the banknote and a laser source or other etching device

may be used to remove the opacifying layer from that area. According to one

30 technique, a laser source emits a continuous or pulsed beam of laser light that

impinges on and acts on one side of the security document 1. The beam initially

- -
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of Figure l: : V¥ ' ' my 10N
of the aut é%‘rﬁe. %?r{xglcgfﬁom':th amo rh%*f%%r@?r?ﬁ%ﬁ fh!:% hagéigé 31&1?% fy&@e ogidnréh§aé?g
figure 4. ahfipletely penetrated! HeRRay3ri6, wraveRetfbugh viRWhahspdrenty @abétkAat 2 on
of the aut hen?lm y of yet anot her of the security docunent of figure
1. 15 substatetiatlyr inignpededt unti iCiiRpidgestdrethe surfadeefi layes e lodated onaheent
1 conprising an at |least partially transparent substrate 2 havin

! A g
first and sideefdhe securydosnment dcddtth enmp absarption oftheyradigtions takes placss ar e
respectivel y.appli,ed to the faces,3 and, 4 qf, the bstrat o L
secgr ity d}%@ﬁ&ﬁf’ bfaﬂhgfaﬁgs éf%gbn@lpesubstrateg?o ﬁBallgePﬁa 1§H% 0L 310 g?ééﬂ‘@fup
substrate ' . r | Fl f ol of
Tt's- opposi HoChiikeReil cdifide RPRE fith Mkl “Whel tletedbeth 18 igRhed bl
of at I@”%ﬁﬂﬁ?&r 50 siffilat GblioRIratess Declirsashdteby Bartile it remtived oty the
made up of at” least one biaxially oriented polyneric film The
substrat e smfaceatiprdofen she regiors ofitHecarka JeThié léaviestwd cherlr pordransparentateas .

Al ternatively, the substrate may conprise a lam nate of two or nore
| ayers of 7raadshavhieh ap uxregister onihaik sidesnfythersubstrated and which thus form

an at least partially transparent area or window through the security document.
Additionally, the security document 1 may comprise a protective transparent
15 coating 12 and 13 in order to protect the optical projection element and increase the
security document’s resistance to wear.

The authenticity of the above described security document may be simply
verified without requiring the use of dedicated and complex light emitting and
viewing devices. As can be appreciated from FIGURE 2, the placement of the

20 optical projection element within or superposed with the window through the
security document 1 by the uncovered portions 7 and 8 enables the light beam
portion 10a to pass from a light beam source through the security document, where
it is transformed into a patterned beam of selected design, and projected onto a
viewing surface. The authenticity of the security document may be simply verified

25 by positioning the security document such that the light beam is transmitted through
the at least partially transparent portion 7,8 and the patterned beam is projected onto
a viewing surface, and then verifying the presence of a patterned image formed by
the impingement of the patterned beamm on the viewing surface.

Conveniently, the security document 2 also includes a substantially opaque

30 portion 14 which acts as the viewing surface upon which the pattern beam 11 is
projected. As best seen in FIGURE 3, the substantially opaque portion 14 is located

-



25 The present invention also applies to banknotes and ot her
security docyeed/s7488 formed substantially of paper or othepPCT/AU99/00039
non-transparent material. In such a caselOan aperture may be forned in
the paper and a transparent patch of polyneric material " or other -
t r anspar entonf thersemusitybdocppentelisuch thatthesecunty documentsmay thiet fpldeat tovkringi n
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pol yrmer isc rfedrara ight beam source intds pattemedd bdang of eelecteddesipmabinf Misd providess 5
and 6 are applied to the faces 3 5 and 4 of the substrate 2 to leave
uncoat ed arseconvenion mscanshios venifying the aushgniciiy sefithe selected designarinadrdeeast

partially trgnsparent w ndow i g.formed, through the securit docunent
Al ternativdpP 3‘,‘0 1fpte a'@ ease c}bm%ﬁ“bﬁ@ngﬁﬂy ﬁ§aﬂ%ﬁgﬂ@nai/&iM}'d?3 braaight

substrate 2_Js,cqQvere I fyi aye a.shngl e uncoat ed, are y
def i ne suchnto thé pg oﬁ&@%pggg%gacbea% Pﬁ’ﬁbeégéﬁ??‘?éi}ﬂgBﬁ%Poﬁogl %%l apaé ®des
an optical ' j t t f a portion 10a
of a light agg%‘é‘?%h?irﬂg; a Il geﬁlt(% %@n?gbsu%ee t ?tgugﬂﬁ{% %?’at | east
partialloy transparcdér that thointedsityhef theqiglittpassiag uhrsigh( thecopticall §rbiection

created through the security docunent) into a patterned beam 11 of “sel ected
desi gn. element ispmiasihizedopnd tthe nesileng mattemnedoimage niaset glearenhithe light s
to general %egr?lesource preferably acts to generate a directional light beam, rather than acting
as an omnidirectional light source.
As seen in FIGURE 3, the light beam source may conveniently be a point-of-
15 sale light source device 15. A vast number of supermarkets, medium to small
businesses and other retail and sales outlets have now introduced Point Of Sale
(POS) systems to speed up the check-out of sales and to improve inventory control.
Such POS systems rely upon the use of a directional light source to project a beam
onto a bar code and a computer to analyse the reflected properties of the light beam.
20 The use of such a POS light source device in the present invention obviates the need
for a dedicated light source for use with the present invention. An operator 16 at
a retail point of sale outlet or check-out is therefore able to verify the authenticity
of the security document 1 simply by using an existing piece of equipment, that is
to say, the POS light source device, either with a separate viewing screen or by
25 using a substantially opaque portion of the security document 1 as a viewing screen
for verifying the authenticity of a patterned image projected by the optical projection
element 9.
‘The POS light source device is preferably a laser based light source, but may
also be an LED based device, or other type of light source used in POS systems.
30  Such POS light sources will commonly be bar code scanning devices.

There will now be described a method of producing a security document



15 patterned beam 11 by diffraction of the |light beam 10. One exanpl e of
such devi ceW0993748% e the diffiractive qRtic projection el endi{{1$A}9/00039
di ffusers sold by Mens Optics Pty. " Ltd. Such devices are conplicated
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desired patterned i mage when the patterned beam 11 is projected onto a
vi ewi ng sheeopadifyihg dayér being \appliptito leave aprunematédoareal B,8bomi at dedtit Ghey
dependent on the wavel ength of the |ight beam used. The

transpﬁreﬁurfﬂMdows formed by the superposed uncovered portions 7 and 25 8
of the security, docunent be forpged in vari et f ways. ..The opacifyin
| ayers 5 and GMra@g%ﬁgéVMWﬁémgpﬁﬂe?%@igﬁ?%ﬁ 13 thep ggx?\(qyedy °
initially, o : L vely, ci fyin

| ayere 5 i WSSion gyeR 1A vALGARA 68 ki ol bt oltdfal 3t D™
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renove the opacifying layer fromthat area. According to one 30 techni que,
a | aser sHFIGUREM.t Asaecemit this BIGURE,pthe sabistbatard, ebated seith lopatifyingdhyers

I mpi nges on and acts on one side of the securi_tig docunent 1. The beam
initidP1yS and 6 except for transparent windows which have been lefy- at intervals

Fayer” oetpgeSai 155t ol e i apr B G lotBosed e
break dovls TRGHEget SESHLE vhershy PAESRLPAL bedfectBhdlemeht 5k cBnVBRT iR
layer 6 ipotition' 60ithe Wicdattd afedd & wih@owads' ah@ash @whdfr foil. In this

particular embodiment, the coated substrate 2 is fed between a pair of rollers 20 and

15 21 together with, and at the same speed, a transfer foil 22. It would be usual for the
coated substrate 2 to be fed between the rollers 20 and 21 and a sheet or web, so
that a plurality of banknotes or other security documents are printed across its width
but, in that case, it can be readily arranged for the transparent windows of the notes
in each row to be precisely lined transversely with the sheet or web. Thus, a

20 separate transfer foil 22 is provided for each note across the width of the sheet.

The upper roll 20 bears on its surface a series of raised pads 23 (see
FIGURE 6) in line with each transfer foil 22, the pads 23 being spaced apart by 2
linear distance corresponding exactly with the longitudinal interval between the
windows or uncoated areas 7,8 on the printed notes. Either the entire upper roll 20

25 or the individual raised pads may be heated so that as they rotate, they press the
transfer foil firmly against the coated substrate 2 to effect the transfer of the optical
projection element 9 from the surface of the foil onto the sheet by hot stamping.

The optical projection element may also be transferred onto the substrate 2
by embossing, or any other convenient technique.

30 Finally, the printed note or security document in sheet or roll form, bearing

the optical projection element, is then subjected to a further coating process in which



5 conpletely penetrated the layer 6, travels through the transparent
substrate 2 woogo/gesstantially uni npeded until it inpinges onPCHAUSUBGOAT e
of layer 5 | ocated on the side of thé-security docunment 1. Little or
no absorption of the radiation takes places while the beamtravels

t hrough t hthes thint eeatimgooh proigetive and: ga@mrentomaémal bld,13-igpapplied tor both
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bot h si des;jpihd BsnvenBohsPtaghidnand whi ch thus form an at | east
partially transparent area or w ndow through the security docunent.

Addi tiogal l'y, twaddition] bye domoreoptidallypyariable deeiceanmyailes be vontéywdsiaty ent
15 coating 12 and 13 in order to protect the optical projection el enment
and i ncr eapesitibp over thesematetq/amdz&@ﬁtth@ s¢aity desumend 1 \apdrtransferred onto

The authenticity of the gbove described security docu t y be simpl
verified wh trp@c#ﬁqge T igh niicalpeniech ﬁmnﬁgEn%Sesilﬁq%mF YR ng

pracerent B e aBgtek f5f 2AimeF Gyt B BE rlly, FARREle VB 200 80 i
the w ndowedfucay8Mitiegetion grafifgUhidive gR¢mgeRlc. 1 by the uncovered portions 7
and 8 enables the I'ight beam porTion-1Ca to pass froma |light beam

sour cel@ hr ough trhmiagcnbwt Yo dBigureg,, thdrer & showni & nfethddrsfl sefifpingntie a
patterned beam of selected design, and projected onto a Vi em ng

surface. Thathgotitienof aifirst variank of thecsecurify document: 1.nEhe securitplogument 80ed
25 by positiogni.n ttLe ﬁrecuri't dog nt such that, tge i ght beamis .,
transnittel ‘E‘?Fﬂgﬂg fo the tirst gL, eg%/t paxtally FapspareptPOriigRJp § OWfPEPdecﬁ}%‘ and
th tt | ' I« AW th .

veri fyi ng. PR oL ifo PAEE: BcBBAS ot least Dottty ArSiceRE Bop@Olf " Tois,

of the pat §@iopdchteatparidlietrahspiréiit ForibacA. may be created inGhB\safieRiahyer t he
security docunent 2 also includes a substantially opaque 30 portion 14

whi ch B8t sasfirstipartialéyvtragspaveritopartiondt 8whThd dithengions ef thelseaond fransparent
projected. As best seen _in FIGJRE 3, the substantially opaque portion 14 is
| ocated  portion 31 are such as to allow the transmission of only a portion 10a of the light

beam 10 from the light beam source 15 through the security document 30 and onto
the optical projection element 9. In this way, the second transparent portion 31 acts
as a pseudo point light source and avoids the transmission of other portions of the

20 light beam 10 through the first transparent portion 7, 8 onto the viewing surface 14.
The transmission of such additionally portions of the light beam 10 may interfere
with the verification of the authenticity of the security document by creating
undesirable optical effects with either the patterned beam or the opacifying surface
of the security document.

25 When in use, and as shown in Figure 6, the security document 30 may be
folded so that the light beam portion 10a only of the light beam 10 from the light
beam source passes firstly through the second at least partially transparent portion
31 before being transmitted through the first at least partially transparent portion 7,
8. As was the case in Figure 3, the projected beam 11 may either be caused to

30 impinge upon a separate viewing surface or upon an opacifying portion of the
security document 30 which acts as such a viewing surface.



- 10 - on the security docunment 1 such that the security docunent may

be fol ded t owky é9tF¥4ss the substantially opaque portion 14 iPOTAUYIGCRE h
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are superimposed. Alternatively, for example, the patterned image and the optical

15 image or device may be complimentary, so that the patterned image may comprise
the characters "$ 0" whilst the optical image or device comprises the character "2".
The optical image or device may also comprise a reflective foil OVD or other
like device which interferes with the patterned beam projected onto the viewing
surface. Such a device may be applied to the opacifying layer in the same manner

20 as the optical projection element, as described above.
Figure 7 shows a method of verifying the authenticity of another variant of
the security document. The security document 40, includes, as described previously,
a first at least partially transparent portion 7,8 and optical projection element 9. It
has been observed, by the present applicants, that if the security document 40 is
25 positioned so as to enable a user 41 to look at the light beam source 42 through the
first at least partially transparent portion 7,8, that a patterned image corresponding
to the patterned beam will appear in the user’s field of vision, at a point between the
light source and the security document. Diffractive optical projection elements
normally intended for use with red LED or other monochromatic light have been
30 found to produce such "virtual" verification images even when using a white light

source. Preferably, the light source 42 produces substantially collumated light. In



to say, the POS |ight source device, either wwth a separate view ng screen
or by 25 usw&gbgg.,&gbstantlal | y opaque portion of the securityctiacssemoss 1
as a view ng screen for verifying {4 -authenticity of a patterned
| mage projected by the optical projection el enent 9. - The
POS |ight splerctd dehieve this, ghelight beymastase 42 amyd beilgbated catra suffivientiyay
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5 and 6 ex t t

corres pondﬁﬁgg‘f%&{ ﬁfe 2% #lgdril‘sth%{e}%gﬁglﬁ%& ng%ég j ecc% ﬁ%e“\fildcargwwgﬁllsgbe
appliedp causedoltRtkubstantially dRHahmitetd lighe " BPthid b.%yome t SOuRteESI nfiy be
elenment 9 is conveyed into position of the uncoated area, or w ndow,

by and on sonstautetieby & golint dourcehof light, ingadinig-white lightoslioheas 3 cotreentivmabd

substrate %ohge}:o?g hgfi'% gmﬁ)%g f?or?laelx {ies(%cf la;r?}l lof Elcs)ngohghr{ or a car headlight or variety
of other light globes. Conveniently, the first and second at least partially transparent
portions 50 and 51 are located remote from each other in order to enable the

15 convenient placing of the screen 52 and window 51 in the path of the light beam 54.

* As above, it has been observed that, in this arrangement, a user is able to look
at the light beam source 53 through the first at least partially transparent portion and
to observe the presence of a patterned image 55 corresponding to the pattern beam
projected onto the user’s eye 56, this virtual image appearing between the security

20 document 50 and the source of light 53.

Finally, it is to be understood that various modifications and/or additions may
be made to the security document, method of verifying the authenticity of a security
document and method of producing a security document without departing from the
ambit of the present invention.

25 In particular, the present invention may be used to generate color-separated
images for verification of the authenticity of the security document. In embodiments
of the invention using non-monochromatic light, such as white light, diffractive
optical project elements may be used which diffract different colors within the light
beam passing through the security document in different ways. For example, a

30 diffractive optical element may be used which acts that part of the image used to

verify the authenticity of the security document appears in one color (e.g. red) whilst



15 21 together with, and at the sane speed, - a transfer foil 22. It woul d
be usual for w99/37488 coated substrate 2 to be fed between theeQToAUS1086320
and 21 and a sheet or web, so that -dSpturality of banknotes or other
security docu rinted across its width but, in that case, it

nts are :
can be r eacﬁflosfrmr?eérl”éﬁggd oimageeappeans; jaraaetheri eplondegr blwe). ndhesverification

each row to_be eGisely Lined transyersel,y wiith the _sheet or, web. Thus, a
20 separ at@%ﬁg‘&g@gfﬁ%ﬁpﬁ 352 B Fﬂ@gd%BFet%ﬁﬂ?uﬁgyéeﬁmelﬁﬁ@nﬁ eroh of

t he sheet. R . roll 20 bears on its surface a series of
rai sed padsOfZ‘ghkcgelg 2 dlf?é}ﬁ?%k& inline wth each transfer foil 22, the

pads 23 bei ng spaced apart by a | i near di stance correspondi ng exactly
with the longitudinal interval between the wi nhdows or uncoated areas
7,8 on the printed notes. Either the entire upper roll 20 25 or the

i ndi vi dual raised pads may be heated so that as they rotate, they press the
transfer foil firmy against the coated substrate 2 to effect the transfer
of the optical projection elenent 9 fromthe surface of the foil onto
t he sheet by hot stanping. The optical projection el enent may
al so be transferred onto the substrate 2 by enbossing, or any other
conveni ent techni que. 30 Finally, the printed note or security
docunent in sheet or roll form bearing the optical projection

el enment, is then subjected to a further coating process in which

the thin coating of protective and transparent material 12,13 is applied to
bot h surfaces of the sheet in order to protect the security docunent 1
from damage. After this final coating operation, the conpl eted bank
notes are separated by guillotining in the conventional fashion.



5 In addition, one or nore optically variable devices nmay al so be
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docunent 1 and transferred onto t he Iéubstrate 2 together with the
optical projection elenment 9. As shown in FI GURE 6, the transfer foil
22 may al s€188®S an optically variable device 24, such as a reflective
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25 en in use, and.as,sho in Figure 6, the security docunent 30
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t he security docunment 30 which acts as such a view ng surface.
mpinge upon the opacifying portion which thus acts as the viewing surface.

D

3. Method according to claim 2, wherein the opacifying portion of the security
document is remote from the first at least partially transparent portion.
4. Method according to any one of the preceding claims, wherein the light beam
20 source is a directional light beam source.
5. Method according to claim 4, wherein the light beam source is a point-of-sale
light source device.
6. Method according to claim 5, wherein- the point-of-sale light source device
is a laser or an LED based device.
25 7. Method according to claim 6, wherein the light beam source is a bar code
scanner.
8. Method according to any one of the preceding claims, wherein the optical
projection element acts to generate the patterned beam by diffraction of the light
beam transmitted through the security document.
30 9. Method according to any one of the preceding claims, wherein the security
document includes a second at least partially transparent portion, the method further

A




13 - The second at |east partially transparent portion 31 may
be fornmed i nyideyz7488 Sanme manner as the first transparent porRCTIAUIR/00839

Accordi ngly, when the opacifying | ayldr- or layers 5, 6 are applied to
the transparent substrate 2, in addition to a first uncoat ed area
bei ng | ef t includingothe sicp o0&t ed area may also be left. 5 Mor eover ,
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be consti t woint lighttdomrezame " $20" characters, printed onto the surface of

t he opacifying paortiagon so that the patterned i mgge d the, optical imge or
devi ce 10ar e Methed; apeEARE ta 418 ARg pgéﬂ@prchgl@ &, Wherein dhe sequsiy

I mmge and the optjcal, 15 _inmage pt_device,may he econplimentary,.so that the
pat Lor ned (GREHR Aeade b Prial impEY ok ucite, Aprigdto i Oictiyin ppricn,

i mage or deMliER iRk t ﬁw a2 it o ; Clﬁ‘t't’ e
or device %Egllgo cg%rpsore{ﬂs}etﬁg reflect {%\%mf {)ff‘?mg?[% SP E)htehg lﬂeﬁéh eblg?\gi ce
whi ch 0t ect@itea vishdl sebarippeffect)ale besthod forther tladihg thbetep 6 ng
surface. Such a device may be applied to the opacifying |layer in the sane
manner 20 as t iverifyingcthe presgneet ofotheatiswal rsecunity effectr i bed above.

Figure 7 shows a nethod of veri f)ii_ng t he aut,hentjcjty of another, vari ant of
the securi . doddethed acepeding da Glain d0c whersin apticeh Bhagr o dg¥icgds @ prieigd

' ly, ' fl t | . tially,t { toi. 7.8 .and
g[),? Y Ic gij S p¥ 61?335? F%%tgi@@n%@sggﬁém%%g or %on%lenrléinq;lsrpgaﬁlee r}‘)attglpnredln%%ge proj ggted

onto the viewing surface.

15 12. Method according to either of claims 11 or 12, wherein the optical image or
device is a reflective foil OVD or other like device.
13.  Security document including a first at least partially transparent portion and
an optical projection element within or superposed with the first at least partially
transparent portion, the optical projection element acting to transform a light beam
20 passing from a light beam source through the first at least partially transparent
portion into a patterned beam of selected design. |
14.  Security document according to claim 13, and further including an opacifying
portion for impingement of the patterned beam thereupon.
15.  Security document according to claim 14, wherein the opacifying portion and
25 the first at least partially transparent portion are remote from each other.
16.  Security document according to anyone of claims 13 to 15, wherein the
optical projection element acts to generate the patterned beam by diffraction of the
light beam passing through the security document.
17.  Security document according to any one of claims 13 to 16, and including an
30 atleast partially transparent substrate having first and second opposing faces, and an
opacifying layer applied to at least one of the faces, the first at least partially

A




has been observed, by the present applicants, that if the security docunment
40 is 25 pRahbienags so as to enable a user 41 to |ook at thedrigive/obmsam
source 42 through the first at leadB -partially transparent portion
7,8, that a patterned_i mage corresponding to the pattéerned beam wil |
appear i ntransparsnt ‘portione being apphedito lagves apounnoatest aeaanonhibe at leapt ghe
source and the security docunent. Diffractive optical projection elenents
normal | y iSHfl@R®ted for use with red LED or other nmonochromatic |ight have

been, 30°1 941 L RHRPARERET arAOHIENS o bR 5P L T595 191 SRRt

subst ant i q*"%]}giﬁ{}@oi SEEnaht 1e43p gardd;lybtéat}sgarent o#tfon for transni‘iﬁﬂxﬁ gﬁﬁ Aty oeVe

this, the eam source 42 na ‘| 0cated at a sufficie renote
di st ange fthe fighb®esmcliomt thedight beain $durte,! the secoid ableast partalytrargpbenough
the optical projection elenment 9 is subpstantially collunmated [ight.

I n yet angontion éhitoaitinghas afpsewdo paingdighésouree. shown in Figure 8, the 5

security docunent, .here referenced.50, may al so.include.a second at | east
artialiy19.  SeceAbpdeewm BF??Q?%"@l?O @8&3‘?‘!‘? of iclajms i}ﬁe soWDgicHh dhe
Itohrough )alt suruou&dirgg . - cifgi g, pQrtion ﬁg.(-i?ccordei ngl aﬁqsc gen i s
created h&FFHIYa H ?‘f“\/\ﬁnﬁh@\%?an ptf‘%ér"&alg%%g Vigk; PRlgLR, SPIRAced
bet ween a t ' - ' ' h
;J_og Which ftePit AL pRRHEA beam impthSind i B8 oBAEIPNE porfE

t hat the FFi ght ’beam 54 passing thfough the wn I's 10" cau

subst qQt i ablcyestola visvdleséchrigheffedtn this way, the Iight source 53 may be
constituted by a point source of light, includi ng white light, such as a
(5

conventi o2l ~ Methodwsfeproducingghseapridy document asi describedmbmved ovaludingthe or
a car headlight or variety of other light gl obes. Conveniently, the
first andst®sdd at. | east partially transparent portions 50 and 51 are

| ocated renote o{'rgmge%ﬁhatoltegs rpfiﬂaaﬁgrq?{nsbgre%?%lo&rﬁ@ehaving first and second

opposing surfaces, coating at least one face of the substrate within an opacifying

15 layer, the opacifying layer being applied to leave a first uncoated area on the at least
one surface,
conveying the optical projection element into position over the first uncoated
area, and
transferring the optical projection element onto the substrate.
20 21. Method according to claim 20, wherein the optical projection element is
conveyed into position over the first uncoated area by and on a transfer foil.
22. Method according to claim 20, wherein the optical projection element is
transferred from the foil onto the substrate by hot stamping.
23. Method according to any one of claims 20 to 22, wherein at least one
25 optically variable device is conveyed into position over the first uncoated area and
transferred onto the substrate together with the optical projection element.
24, Method according to claim 20, wherein the optical projection element may
be transferred onto or into the substrate by embossing.
25.  Method according to any of claims 20 to 24, wherein the opacifying layer is
30 applied to also leave a second uncoated area on the at least one surface, the second

uncoated area acting as a pseudo point light source when a light beam passes
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15 convenient placing of the screen 52 and wi ndow 51 in the path of the

| i ght beam ¢ 99/37488 As above, it has been observed thatpcAUING0639
arrangenent, a user is able to look -19at the |ight beam source 53
through the first at |east partiallﬁtrans arent portion and to
observe t thropgk shesecurityadesaument indhe seepndBneaated eprandi ng to the pattern

beam rojected.onto j.he user's e 6, this virtual_ image appearing
bet ween t R8- segﬁ?'f‘f’g afS"“%!B%G?r@HV e éﬁ&f’aﬂlﬁ‘é ﬁi)tﬂ éé’ glpc?fpréh@r g@lu£ng the
Finally, i% | St 0 be understood that various nodifications and/or additions
may B¥Prtde to the securi ty docunent, nethod of verifying the

thenticit RAYAT 1 : ks hrit
Gocumont wi £ holPPAan, ) opieal, iRl BF Nevity (ohi OpRinMe inh BUE ' 2

In par$§i copacifyihfdapgresent invention may be used to generate

col or -separ at ed i mages for verification of the authenticity of the
security 2@cunmbdicthod aceonding tecelaim 26, wheteintthe optiealtimage orideyice is applied
non- nonochrqgmati c .Li,ght, such as_white light, diffractive opt i cal

proj ect el®HEnPRAGHKINS POFEER DYPEMING.ffract different colors within the
| i ght bea ssi hg through  he curi tyv deocunent,i.n different ways.
For exarrp?g‘, a%ﬁaafq"g&. lggt%oﬁlfl‘lgaig’ewg%%f’ yolg)téca&gg&g\%ﬁ)rc HeXIce SISt Fat
part of tgyd ARESHSOVTD @r like ?ééﬁ%é'fy the authenticity of the security

document appears i'n one col or red) whil st
- 15 tpangoher Mgthbd f vé&refyin@dhe apptmtivitynofBoidearity doeimest, thebidedtity The

verification image woul d thus appear as a nunmber of discrete, spatially
separ at eddetwamentt snodedingod fst it Ieastapaiitibllyr tramspaotntr portion, and an optical

projection element within or superposed with the first at least partially transparent

portion, the optical projection element acting to transform a light beam passing from

a light beam source through said first at least partially transparent portion into a
15 patterned beam of selected design, the method involving the steps of:

_ positioning the security document so as to enable a user to look at the light
beam source through the first at least partially transparent portion, and verifying the
presence of an image corresponding to the patterned beam in the user’s field of
vision.

20 30. Method according to claim 29, wherein the light beam source produces
substantially collumated light.
31.  Method according to claim 30, wherein the collumated light is white light.
32. Method according to any one of claims 29 to 31, wherein the light beam
source is located at a sufficiently remote distance from the security document that
25 the light beam passing through the optical projection element is substantially
collumated light.
33. Method according to claim 29, wherein the light beam source produces
substantially non-collumated light, the method including the step of:
placing a screen having a window between the light beam source and the
30 optical projection element, such that the light beam from the light beam source
passing through the window is substantially collumated light.

AL




16 - Cl ai s 1. Met hod of verifying the authenticity of a .
security doc e security docurent including a firsgpralushaasd
partially tr%@ggﬁ@éf{] portion and an opt pgal projection elenent within
or superposed with the first at least partially transparent - 5 portion,
the opticalzgpr ojMethodnacdopingt tr@ldiftn 389 wherehd ahénsrdenohd cofsttuRaE HyNén
from a |ight beam source through said first at |least partially

t r anspar entopaoifyingnpontion of the secyatyt docweneriteam of sel ect ed design, the

met hod i ncl udi n?Mt he steps of: . positioning the,security

document s@&h t Hdethodeacqagdingpion sither of (¢laims 138qor 34,  whersipy (the nwiridowe is at
| east partially transparent rti;on .and.t atterned beamis roj ect ed
ont o apvi e\fﬁoﬁﬁt\{%‘fgﬁ’g,a éﬁ“cplﬁo at' &t P M &%p?rﬁﬂ [ﬁoégﬁcgf (l)tgeagec fty

patter n%d i@gﬁ e?&' t he i nmpi ngenent of the patterned beam on the

Vi ewi ng“sur fpent. 2. Met hod according to claim11l, wherein the
security daginenfeitdd 426FdiAd to claimOPFGivherelOtHROffst @fd sedhd et Ieast gatihlle’

i ncluding the step of: 15 fol ding the security docunent such that

t he patt er neshsperent pertiomsaeel rémote fromi egechrogherumoordehto eneble the window to be

whi ch thus acts as the view ng surface. 3. Met hod according tao
claim2, weenzeniently plgegd fogtweet she ilightobeamn esaywee randy the optigak prejection
renote fromthe first at least partially transparent portion. 4,

Met hod acc ‘E}Pﬁ’@tto any one of the preceding clains, wherein the |ight beam

! . ) | . L
Co ci oty a ane S, g8 Anent (cludifD AR AE feast partialty trad(pabdift 5B, hil
source deVigical groje@tion dMthBRdwARSR o BSpdrPosddainitid theVIREE o) 16438 partially

poi nt - of -sale 1 ght” source device is a laser or an LED based "devi ce.
transparent portion, the optical projection element acting to transform a light beam

passing from a light beam source through said first at least partially transparent

portion into a patterned beam of selected design, and a second at least partially
| 15 transparent portion located remotely from the first at least partially transparent

portion, the security document being foldable such that the second at least partially

transparent portion is able to be placed between the light beam source and the

optical projection. element in order that the light beam from the light beam source

passing through the second at least partially transparent portion is substantially
20 collumated light.

I



25 7. Met hod according to claim®6, wherein the |ight beam source is a -

bar code WOOIRTES . 8. Met hod according to any one opct/fA€99/00039
precedi ng cl ai ns, wherein the optical projection elenent acts to
generate the patterned beam by di ffractitéh of the | i ght " beam
transmtted through the security docunent. 30 9. Met hod according to any
one of the preceding clains, wherein the security docunent includes a
second at |east partially transparent portion, the nmethod further

17 - including the step of: folding the security docunent
such that part only of the Iight beamfromthe | i ght beam source

passes firstly through the second at |east partially trahsparent

portion before being tr east partially
transparent 5 portion, y transparent portion
thus acting as a pseudo . 10. Method according
to any one of the preceding clajgs i i docunent

b Ag% opaci fyi ng portion
hog further including the

to 10 create a visual ; jty effect, e

step of: ‘ Ence of .Tthgvwistal®security effect.
11. Method according to clai i mge or device is a
printed i mage sl azJo or conpl enenting the

i ewi ng\surface. 15 12. WMethod
2, /wherein Th2 optical imge or

5. 1.

patterned i mage proj ¢
according to either of clains 11™®
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device is a reflective foil OVD or other |ike device. 13. Security:
document i ncyiiioRgdssd first at least partially transparent porpCTYAUS9MDO39

an optical projection elenent within or superposed with the first at | east
partially transparent portion, the2dptical projection elenent acting
to transforma |ight beam 20 passing froma |ight beam source through the
first at least partially transparent portion into a patterned beam of
sel ect ed desi gn. 14. Security docunent according to claim 13, and
further including an opacifying | portion for inpingenment of the
patterned beam t her eupon. 15. Security docunent according to claim
14, wherein the opacify%@g'pg{}an and 25 the first at |east partially
transparent portion are-fenpte from each other. 16. Security docunent
according to anyone of claitr 1%tto 15, wherein the optical projection
el enent acts to generate thé patherned beam by diffraction of the

| i ght beam passing t hrough_the 'esQrity docunent . 17. Security
docunent according to any one Q? Cla%PB 13 to 16, and including an 30 at

| east partially transparent sybstrateshaving first and second opposi ng
faces, and an opaci fyi ng/| ayer ahb{ied to at l.east one of the faces,
the first at Ied§\ partial |y, 18 - transparent portion
being applied to | eave an_ufcoated area onhe at |east one surface.
18. Security docunent/atcorying to any one™f claims 13 to 17, and further
i ncluding a second at{least rtially transpafegé}portion for transmtting
part only of 5 the 1ight be g1fron1the | i ght am source, the second at

| east partially transparent portion thus acttpg as a pseudo point

| i ght source. Q\ '

N
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19. Security docunent according to any one of clains 13 to 18, wherein the
security docwwgsdaisge! udes an optical image or device, appliethdystddfooss
opaci fyi ng portion, which interacts with the patterned beam i npi ngi ng
on the opacifying portion 10 to create3f visual security effect. 20.
Met hod of producing a security docunent as described above, including the
steps of: formng an at |east partially transparent substrate
having first and second opposi ng surfaces, coating at |east one face
of the substrate within an opacifying 15 | ayer, the opacifying |ayer being
applied to leave a first uncoated area on the at | east one surface,
conveying the optical projection elenent into position over the first
uncoat ed area, and transferring dghe optical projection

el ement onto the substrate. 20 21. Method accdnyi ANegm 20, wherein

the optical projection elenent is conveyed i NTo~f over the
first uncoated area by and on a transfer foil. 22. od according
to claim20, wherein the optical projection e is r agsf er
fromthe foil onto the substrate by hot starfping bt{hod >

5 ptically

according to any one of clains 20 to 22, wherein eas
pat ed/area and

vari abl e device is conveyed i p05|t|on over, th rs

transferred onto the substrate together wt 'he fa ect ifon

el enent . 24. Met hod accgydtng to cl ai , epRi optA cal

proj ection el enent may b ansferred too or \Y nAo Subgtrate by
enbossi ng. 25. N@t?od a ding to an cl X124, wher ei n

t he opacifying layer is 30 appljed to also ve a\\gel, cpated area on
the at | east one surface,] the setond u ted & &3 v as a pseudo

poi nt |ight sourceafgen 4 |ight beam passes

20
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- 19 - t hrough the security docunment in the second uncoated area.
26. Method fereydiygeg to any one of clains 20 to 25, and furtpefaubsodesy N9

t he step of: applying an optical inage or device to an
opaci fying portion of said 5 opacifyi#d§ |ayer. 27. Method according
to claim26, wherein the optical inmage or device is applied to the
opaci fying portion by printing. 28. Method according to claim 26,
wherein the optical inmage or device is a reflective foil OVD or like
device. 10 29. Method of veriflying the authenticity of a security
docunent, the security docyimrent including a first at |least partially
transparent portion, aﬁg,an<ggt|cal projection elenment within or
superposed with the fiTst @t ast partially transparent portion, the

optical projection elenent:actijng to transforma |ight beam passing from
a |light beam source through saild first at least partially transparent
portion into a 15 patterned geanlof sel ected design, the nethod invol ving
the steps of: posi ioleg the security docunent so as to enable
a user to look at the light / beam source through the first at |east
partially trangparent portio¢h, and vé&jfying t he presence of an inmage
correspondi ng to\the pattgyhed beanlin‘{@e user's field of vision. 20
30. Method accordiNgg tqo €faim29, whererq the |ight beam source produces
substantially collumated | \ght. 31. thod according to claim 30,
wherein the col lumatfed light is white |ight. 32. Method according to
any one of clainms 29 to 31, erein the |ight "Ream source is located
at a sufficiently renote distance fromthe secubMity docunent that 25 the
| i ght beam passing through the opti cal projectioﬁ\@lenent is substantially

15
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collumated |ight. 33. Method according to claim?29, wherein the |ight

beam source fppshaTess substantially non-col lumated |i ght, sdTeaugstobess

i ncluding the step of pl aci n% a screen having a w ndow bet ween
the |ight beam source and the 30 opti cal /ﬁroj ection el enent, such that the -
| ight beamfromthe |ight beam source passi ng through the window is
substantially collumated |ight. :

- 20 - 34. Met hod according to claim33, wherein the screen is
constituted by an opaci fying portion of the security docunent.

constituted by a second at Jeast partially transparent portion of the

35. Met hod according to ei tgﬁr of clainms 33 or 34, wherein the windowis
6 Met hod according to claim 35, wherein the

security 5 docunent. 3

first and cond é | east ar:g’ ally transpagent portions are renote
from each er inYerds b grfabl e the windpw t o, be nveniezntly

pl aced betwegn the |i¥ ppdm sour cewmd tha:d-pt—i-_ tal pr tion b

element. 10 (37, Sec y _doestrent i ncl ud }_rlg:éfj irst gt least pajtially
transparen n—alyi optical projeckiemelenent [ythin .m
super pose |t he HRIHQC BasT partiat iy |t ‘ he

_actthg to transf ﬂﬁjf i ght beam passi ng

rough s'ai*d{i\git- at=ispst partially transparent

~sel ecte d&sﬂmﬁ; and a second at | east
A o/‘r‘wl ocated rendteky fromthe first at |east
7Y

optical projecti
froma |light beam sou;—c%
portion into a patterrre'q'
partially 15 transpArent
partially transpar9ﬁt )
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porti
parti
beam
beam
parti

AT

OO0~

on, the security docunent bei ng fol dable such that the S eELIPTR)
ally sparent partian i élﬂg betmeevqmm’ l'i ght
source an?(?m opt ?{(i:"té)l proymem %gsmgtg%ékﬁ{ﬁﬁﬁgorder tha®the Ii ght
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A METHOD
(57) Abstract

Method of verifying the authenticity of a security
document (1), the security document including a first at least
partially transparent portion (7, 8) and an opfical projection
element (9) within or superposed with the first at Jeast partially
transparent portion (7, 8), the optical projection element (9)
acting to transform a light beam (10a) passing from a light
beam source through said first at Jeast partially transparent
portion (7, 8) into a patterned beam (11) of selected design,
the method including the steps of: positioning the security
document such that the light beam is transmitted throngh the
first at least partially transparent portion and the patterned
beam is projected onto a viewing surface (14), and verifying
the presence of a patterned image by the impingement of the
patterned beam on the viewing surface (14).

(54) Titlee METHOD OF VERIFYING THE AUTHENTICITY OF A SECURITY DOCUMENT AND DOCUMENT FOR USE IN SUCH
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