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It-is further desirable to.provide a plastics ank note or.
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- 558476, are difficult to reproduce, in low value plashes bank notes the process of
meorporatmg dlfftacuon gratings in the notes may be too costly or not felt to be
‘needed. ' -

" Itis therefore desirable 1o provide a bank note or other security document

. or token with a 'simpler, less expensive security device but which is still effecﬁve
_ and difficult to reproduce. . ’ '

Itis also desirable to provxde a method of, and apparatus for, producmg bank

notes or other security documents or tokens with low cost secunty. devices that are -
- difficult to reproduce. ' : |

It is further desirable to prowde a plastxcs bank note or. other secunty '

document or token with 2 secnnty dev1ce that produces an optically’ vanable effect
whcn the note, document or token is rotated or wewed from dlfferent angles and
which nges feel or texture to the note, document or token '

According to one aspect of the invention there is prowded a bank note or

other security document or tok_en comprising a substrate bearing indicia and having |

. a transparent indicia free portion including a security device wherein said security

device comprises an embossing or engraving on said transparent portion forming

an image which allows light to Ipass through, the image being visible from both
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A 1L RSPt e—pOt-t+on—ethudi-ng a security—devi ce-wherein said
security 30 device conprises an enbossing or engraving on said transparent
portion formng an imge which allows |ight to pass through, the inmge
being visible .fromboth-t TILillLIITTITEITIILITT . ~~ M-, = g
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parallel lines and a sec t o ntiall'y allel ITnes extending
at an angl e wientbosseddines or dotstor the like whidh togethen defing|th¢ image. Sbhet¢mbossed t he
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than the 3@CcoREmaEinchideRmitisba linds e SeriesAfldots exténding/at differefitiariglénaleash t he
enbossed i mage may include enbossed |ines or dots of different depth, w dth
or size so asOothkeri ntroduce different shapes into the inage which becore

nore or | ess evide a ' o) kY] 0 fﬁ&{n
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the |ifhes, dotsabauintidlygrarsllehlines sigisa second setaf Substutialiytpacdiel linenektending dt h
to be capable

at an angle with respéct to the first set of parallel lines so that as the document is
15 rotated or viewed from different angles relative to the light source the first set of
parallel lines fransmit more or less light than the second set of parallel lines.
Alternatively, or additionally, the embossed image may include embossed
lines or dots of different depth, width or size so as to introduce different shapes into
the image which become more or less evident as the document is rotated or viewed
20 from different angles relative fo a light source. Preferably, at least some of the
lines, dots or other embossings are of a sufficient depth and/or width to be capable
of detection by the naked eye and by touch.
According to another aspect of the invention there is provided a bank note
or other secuﬁty document or token comprising a substrate bearing indicia, said
25 substrate having a portion of plastics material carrying a security device,
characterised in that said -security device comprises a matrix of embossings formed
in said portion of plastics material, said cmb6§éings being capable of being detected
by means of the naked eye and by touch.
Preferably, the matrix of embossings includes one or more embossings
30 deeper and/or wider than the other embossings. In a preferred embodiment, the

matrix of embossings includes a first set of fine lines defining at least one shape
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the -opaque area. 15 According to a aspect of the ention thereis
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R f 15 - Accordingtoa further aspect of the invention there i is provrded a , method, of
4' o - produemg a bank note or other secunty document or token comprising the steps of: |
o . -provrdmg - substrate havmg at least a portion formed of transparent plastics
matena.l, pnnung md1c1a onto part of the surface of the substrate i m such a manner-".

- ‘as to leave said transparent. portion of the substrate indicia free, and embossmg,
20 'engravmg or otherwrse physrcally deformmg at least part of the transparent indicia~ -
| free portion to form an embossed i image which allows hght to pass through, the |

: rlmage being visible from both sides of the bank note or other secunty document or o

token. . _ -
_' Preferably, the transparent portron is embossed with a matrix of lines, dots o |
' 25  orother embossmgs to define at Jeast one shape that i 1s visible in both reflection and

. ﬁ:transmrssron The lines, dots or other embossmgs formed by the embossing process ..

"'preferably produce an 1mage which includes a pluralrty of drfferent shapes whrch |

are more or less apparent as the note, document or token is rotated or v1ewed from -
_ different anglcs ‘In the ernbossmg process the transparent portion 1s preferably
30 _embossed thh some lmes, dots or embossmgs of greater. depth and/or width than

: other cmbossmgs, and prcferably at least the deeper and/or wrder embossmgs are
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anot her aspect of lPh% HM?F[? Q?E‘g?éxY?q%Pde §ssﬁéét§h§8 gt’ﬁg%rngﬁci ng a
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plastics material conprising the steps of printing indicia onto a s rface 5
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embossing temperature may fall substantially within th= range from 70 to 85°C,

preferably about 80°C, and a convenient embossing pressure may fall substantially
15  within the range 30 to 40 MPa.

The bank note may be formed entirely from transparent plastics material to
which an opaque coating is applied, except in the region defining said portion, the
indicia being printed onto the opaque coating.

The elmbossings may be provided wholly within a transparent, indicia— free

20 portion of the note, document or token. Alternatively, the opaque area surrounding
the transparent, indicia—free portion may also be embossed, preferably so as to form
a continuous image crossing the boundary between the clear and opaque areas.

According to a further aspect of the invention there is provided apparatus for

producing bank notes or other security documents or tokens with security devices,

25  comprising printing means for aéplying printed indicia to a plastics substrate having
at least a transparent portion, inking means to apply ink to the printing means, and

. pressure—applying means to press the plastics_substratc onto the printing means so
that ink from the printing means is transferred as indicia onto the plastics substrate,
wherein the inking means and printing means are so constructed and arranged as

30 to leave said transpztrcm portion of said plastics substrate free of indicia, and said

apptuatus further includes means for embossing, engraving or otherwise physically
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appar at us fﬂ st ifa.gg@ggagg%i 10 bP Shinct LUkt VgAAGHERNDS tditen! UL
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' substrdate, wherein the inkifg means and printing neans are so constructed

and arranged atragsferred fromAbe printing meangter the plasties substrate, whergingaidappasatus
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+ . |+ v s | RpBhivatdf the plastics substidte kefoitin frémbdssed el said poltion whiclee
~portion to forman enbossed image which allows |ight to pass through, the

i mage bei ng Vi if #hle te pg detested by henaked eye and hbpdenalk ¢. According to a still

- further aspect of t ' Yy . OVi B anpar
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. portion of the plastics substrate preferably comprises at least one embossing plate .

15  which is applied to said portion of the substrate under lieitan_d pressure to produce
_' { © said embossed image. The embossing plate preferably includes a matrix of '
" engraved lines, dofs or other engraved formations which, when applied fo said
portion of the substrate, produces a qorrgsponding matrix of -;e:_hbossed lihes, dots -
- _ or other formations forming the required image on said portion of the substrate. o
20 - Preferably, some of the lines, dots or engraved formations are deeper and/or
wider than other lines, dots or cngraved fomiatib’ns on the embossing plate, so as
to produce embossed lines, 'dots or other formaﬁ_ons of different depths and/or -
widths on said portion of the substrate. The lines, dots or other formations of
different depths and/or widths may form different shapes withi_n the_embOSSed 3
25 image. o Lo - :
| ‘ In a preferred embodiment, the .emtgossing plate includes engraved sets of
lines extending at différeht angles and defining different ‘shap_cs so that the .
embossed image includes different shapes which become more or less apparent as
.+ the bank note or other s_ecuﬁty document or token is rotated or viewed from
30 different angles. | ) | L

- The embossing plates prefcr'ably'-_fofm péft of an intaglio printing press
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The various aspects of the present invention will now be described, by way
15 of example only, with reference to the accompanying drawings, in which:
Figure 1 is a schematic view of apparatus for producing bank notes with
security devices thereon in accordance with the invention;
Figure 2 is an isometric view of an inking roller of the apparatus of Figure
L ' |
20 Figure 3 is a sectional view of the nip between the printing plate cylinder
and the impression cylinder of the apparatus of Figure 1;
Figures 4a and 4b are an enlarged schematic view of part of a security
device in accordance with the invention;
- Figures 5a, 5b and 5c are views from different angles of a banknote
25 incorporating a security device in accordance with the invention;

Figure 6 is an enlarged view of the security device of the banknote of Figure

The apparatus shown schematically in Figure 1 comprises an intaglio printing
press comprising an inking roller 20, a plate cylinder 22, an impression cylinder 24
30 and feed rollers 26 and 28 for feeding a plastics substrate 10 through the nip

- between the plate cylinder 22 and the impression cylinder 24.



having printing TEans. in the formof a p-ri nting plate cylinder and
~ pressure- applyi ng‘ﬁ’B&HS——LLUle formof an inpression cylinder, with

() lx:" ""f"‘

substrate feedi ngr "Féi?:r“n.-_;@"‘ﬁ e G’I ng a transparent - pl astics substr at 1'[ 0 -
\/

t he ni p bétvieen' th Ppri nt {n ‘ﬁl a'tl cylinder and the lI"r'p-I’eSS1 on‘“é?‘F"r
One or both of tHelgylildersiotl{he intaglio 5 print AGED ha

packi ng bl anket on its externa surface yade from a corrpl Iant materi al
whi ch allows the substrate and engraving to mate perfectly under load and-.

t enperature for ﬂ’hnwnmgbnemelhodsof Bnnﬁmg aixﬂqucsasmmlalms yeafg forgediintd

ten | f
prinEi ng”pl SPEE ARPR IS 52,6k IR RUTREE, 24 3P BRYF Soeffete 1 orm

of an inki nqxeaehlxﬁékemﬁéhfdhép dﬂ@bﬁiesq‘hmﬁkxs@kpp&dnﬂh SURR| dut 21 cardhe
portion of the transparent substrate to be enbossed, |eavi n%ésal d portion

indicia f reeluna rollesi 20, rFherprinting plateds than Wipsd by @ Viping fe} us

k f t'he £
T ot Sy Vel LSS o B SO RARRGUR b WP
to the aCCOW}dtH& tHaf e @fpraving will be:frée fiomeink. Thispolishestiic pa.rt/oﬁtheof

appar atus for. producing. bank notes with secuyrit evi ces there I n
accor dance vitlatg flusk withthe surace tpiegsiire aslqag prmt; ¥ feEnayeSRms© %gh”ﬂ*kl hg

roller of t he fio Bl r&éﬁrl Rﬁ&'r of .
the nip bet V\BEI’IR?%EE%I‘I I’l?l ngang#;te cylP|gé1)sgﬁir8%5 thghﬁ%r esSi on clgiulfé#der of
t he' appar at-ustatdd tiraughahd niprarganeder4doahadf 30 td@ MPa a7 B0ICs depemdinigc vi ew

3 Bna o af S@%é&éésfyqfdnw' BRS80St e B T 07

security de"ihﬁean'd”a Vp[ ﬁusraseanbb liafit fhidteiab that dlowantiay ged
view of the security deV| ce of 't he banknote of gure 4. The. apparat us

shown schemnesubsisate yndrengraying plate dopnate perfeatly mndgr dopd)and, tsmperatyre: for .
COMPY1 5119 3ol k8! 5 Yo o' A SBvarblbehIH Sl | N

o . film weights of special mks to be used; it provides a high resolution of print; the
' 15 feel of the finished document is 1mproved because of the ‘ink printing and
: embossing; and the process is very hard to simulate because of the temperatures and |
-lugh pressures involved and because the machme itself is only sold to security
~ The intaglio prmtmg press of Fxgure 1 dlffers from standard mtagho presses
20 im that the plate cylinder 22 includes a plurality of embossing plates 32 provxded _
- at spaced mtervals in the eucumferenual surface of the 1mpressxon cylinder, the

embossing or engravmg plates being amranged in use, come into register with
correspondmg pressure plate elements 34 m the c1rcumferenha] surface of the
impression cylinder 22 when the plate and impression cylinders 22 and 24 are

25 : rotated in the directions shown by arrows A and B respectively.
| ~ The remaining areas 33 of the circumferential surface of the plate cylinder
are engraved witk ~:rinted indicia for bank notes or other security documents in a
R known manner as with standard intaglio dies and receives ink from the ink duct 21
. and the inking roller 20. The indicia is subsequently transferred from the inked
.30 surface of the plate eylinder onto one side of the plastics substrate 10 as the
- subst_rate passes through the nip between the plate an_(i impression cylih_dcrs 22 and



30_and tesd +ollorsw2b—and—28—or—i-eed-rg—a—prasties—substrate 10 through
the nip -- between the plate cylinder 22 and the inpression cylinder 24.
bt EN REPLACED 7 The—intaglio method of printing involves special inks
bei ng forced Into\ﬁgf\a—\uﬂg\@ﬁ\pl’l nting plates 33. of ﬁlﬂgsp,g@*mg)glag,@ r, .
22, each plate cqrrprl si‘ng: a; heated nickel chrone prinfjing PREHLACEDD e i K
is supplied via an |nk duct 21 and inking roller 20. He=prrAtrrg—prace i s
t hen.wi ped by a g-rol l'er’ 25 cleaned® with either a weak caustic

sol ution or 3 sol vent suc L chloroethyl ene so that the areas- other

t han the eng Avi ng will be free fromink. This polishes the part of the
plate flush with {tRe PR 8fZPabiy sone
of the ink from %‘Eg‘i%{hgeﬁfgtﬁ?o al ﬁgb‘vﬁggﬁnﬁggﬁggﬁflﬁs ﬁg&;trgi&szﬁrﬂr The pl ate
cylinder is tiamsparendt at @tl least besyone log mors mr@awnueprtmnlsoanﬂ,o#s S®wn inl0. MPa

s The subst P e YigaSs 3ok KRB ot A0S B el ek Recefuig L, O

as a conpki agémidions 32! sot that orily |thyvardal 33 mhsuaaéeymremcmspmdih te to

mat e perfectlégeunder | oad and tenperature for é |rrpreSS| ons. Th| s type
of process h sﬁ%%them&m&gés other sesumityedocupeafs torhe printed grithsingfcia
speci al inks ‘Rﬁng 5
feel of the fr{:‘%lls e cune ggél?%;ngve Eﬂetizogﬁig esfltﬁﬁbprl nllnﬁigc;and

enbossi ng, ar, thmbﬁ)rarmnmslmls orno inkhfrom th@uﬂmngltoébemsoamehqusmf the
enper at ures an ssures inyolved nd becayse he chlne tself is
oty 2ol d" & o ubteats 10 W R Grongh the dstgeic, pRes HenJhe SEROSORE BIAYEA 22 1
differs f100maiaqaé§si&sﬁxetﬂﬁhlaexﬁexﬁ§sasue ﬁqeg;k@rta#@lfm&m prindPinelidiander 22

i ncludes a plurali of enbossing. plates 32 provided. at 'spaced intervals
in the ci rcumﬁqmmdt uﬂd salvagcameansf 23 i thenformsef asalypgs reller andHsk reservrisi ng

Cor eapond Sdbi bE BNARPR ShaRIRE skl 35 oREd Bat 8 Bl e o
the inpressithephyd tyléigler 22. When the plate and - inpression cylinders 22
and 24 are The embossing plates 32 contain projecting portions and recesses or grooves
15 forming an arrangement or matrix of engraved lines, dots or other engravings,
preferably of different depths or sizes so that when the substrate 10 passes through
the nip between the plate cylinder and the impression cylinder, as shown in detail
in Figure 2, the indicia~free region 12 of the substrate 10 is embossed with the
matrix of lines, dots or other emgravings to form a security device on the
20 transparent indicia~free portion which allows light to pass through. The embossed
lines, dots or other engravings may be arranged to form an imagé of any desired
shape which is visible from both sides of the bank note or other security document
or token, and the direction, width and/or separation of the lines, the size of the dots
or other engravings and the depth of the lines, dots or other engravings may vary
25  at different locations of the engraving so as to produce different shapes within an
image which transmit more or less light and are more or less apparent as will be
described below with reference to Figures 4 to 6.
In embossing the security device onto the substrate 10 for the bank note or
other security document, the choice of the embossing pressure and temperature is

30 important since if these are not satisfactory, the embossing process could lead to

~ weaknesses in the embossed area and subsequent splitting of the resultant security



25-fotated.1n the directions .shown by arrows A and B respectively. The

. T emai hi.ng ar eas*?S,“T_’__'_The circunferential surface of the plate cylinder
are-engraved Wit 1At -'znqj|C|a ‘for bank notes or, .other secur'ity .
docunents in a %n V\’/n ﬂmer 4as with standard intagli
ink fromthe.i nkltduct 2L ahd the inking roller 20. TheHI$HSHEFHHASBEEN -

subsequent 'y t red tromthe inked .30 surface ofl_the RAPAEERY| i ndler
ont o one. si de of .the pl astlcs substrate 10as the substrate passes through -
the nip betvieg w&%&n&eﬂbb&aas& SNhE PlashclomateAnl AGWinEHadk Sivekrds HAS

BEEN. . REPLACED 8.24. In the nethod of the Present I nventi-on, the plastics-
substrate i.s priginal 4oy, thus amdlpan& e c&pctao theaembossingondhus, ivos @referred

t t

ansrar ont P OtioRfien il BRI R Sy HELBPC R SOuRh i
that anly t hepacling o high dédsayrpapbebom’dl(ﬂcﬁenmjiindarmbberowatedgcdtmn hlhrﬂrqnarts
of the bank notes or other secyrity documentg_iﬁ'fi}i%1 r| nted, wt |nd| cia-

receive i nﬁ seEowning the %PWW%FYW“T% rlF‘é’F"éémBch defSAIB| ate
cyl i nder 20

" so that the. pi?‘l?é WWU e‘t g?'ﬁeé %Gawﬁlqﬂ?th aésfsiE roﬁﬁhél? nt agm

press- Wnen t hgf ﬂmf)ﬁmshagbmlabmsorsathtﬂ semlity Idecrpnentss:tebp Ipmneadewn!mntagho4

are in- reglster are free ot te i ci,a. i nk sa

means 23 in twgnpemnowa tl(‘j‘b' PSS ‘?‘H'éd 5’83@’?’93?‘? dg&lﬁi ded

for receiving {khek the filfagl foaﬂ%ésegé aﬁt&ﬁ@embbémM1naofséhaéa3@b Qhe ofifer

pl ate cylinder.22. The enbOSSI ng plates 32 contain projecting Eort | ons

and. recesd46s ontaghmpvmtng 08 the opposjteamideof ﬁlthunmtc@F other sesurdy

Lo Shat hent e, Q?Basx%[ Al e BB BF Blhe 8 E SRR, nBEA AR Sl .

- cylinder and t p ght'thﬂﬁﬁéar ﬁ?eﬁdﬂéﬁxahanféﬁieﬂlntatenﬂcﬁizgdlsﬁnﬁlart he .
-|nd|C|afreere|on 12 of the substrate 10 is enbgssed wi.tth the matr of
the.emb osseé

lines, ‘dots ore iodeF 4@ ithe) rapsparept rFubstsate, may perpplied QyRT thic
R security device. . The protective coating is preferably such that it will not mterfere _

15 '_ ‘with the optical properties or the feel of the document in the clear area.
" . The embossing plates are preferably formed by the following method. First, ' _

an engraving is cut into a piece of steel by hand as with normal mtagho dies. This
steel die is pressed mto plastic, whxch is then coated with a silver spray solution
. and then a master plate is grown electrochemrcally oft' this plastic replxca
20 .:Subsequent nickel embossing plates may be grown again electrochemrmlly off this
master plate. g : : X 3
The nickel pnntmg plates are then electrochenucally deposrted wrth a thm '
- layer of chrome for a good surface finish and to increase the hardness The chrome. N
- finish is xmportant because it is 1mperat1ve that the high gloss of the clear plastrcs-_
25 : substrate is maintained and the reflective properues are not reduced. ' .':
RS An example of a bank note mcorporatmg a preferred form of secunty devrce .
which may be produced by the method and apparatus of the present.invention is
ﬂlustrated in Frgures 5 and 6 of the drawmgs, and-the manner-in which drfferent-
‘parts of the device become more or less apparent as the note is rotated or vrewed:_
' 30 from a different angle relative to a light source wrll be described wnh reference to

: Flgures 4 and_ 5.



Zomwwmﬂ—mﬁl ght to pass through. The~

enbossed |ines,—dets—e+ -other engravings may be arranged to form an i nmage
of dny ‘desired sfape which i's-visible from both sides of the bank note or
ot her: security dacunent - or: t:oken, and the directi g jmi ARILREN -
separ.ation of the lines, t he ;si.ze ‘of the dots or d the
depth of the |ines, dots—o6f—ether _engravings may v ' -

| ocatd ons of the engraving. so as to p.rodd@e di fferent shapes within an

i mge which transnji [e.0nh.]l essc | and e nore or .| ess.. A as
will be descri be?‘%@ \fﬂﬁltFHg‘frngSéraegg‘g( Pgth%H}cg?%atF%a @ﬁﬂ@@%%&kgg t he
security devianbesséd ohttea ItdSHdraitepoktion @2 dthsnebeviifernéft theOdote.OtAXCleastatheir i ty
docunent, the choice of the enmbossing pressure and. tenperatyre is.

1 30
i nportant si N8N 4f utoundingnthe yansparent Rorlon AReisepEnted; Wih pindicias and o) g

| ead-to -- V\Eq’}]éﬂ,ﬁﬁﬁ | Ret ‘?ﬁgﬂﬁ%g r ; | At | 3083 t he
resul tant security ?Sall B)thHIE 'S SH I%!I%' ?&é&ggﬁﬁy%%%gﬁ hﬁﬂQﬁ%olgglﬁg;ﬁt , or
to t he enfossAlthoughothebank soisimeferably camprisesla tfansparent plastics sehstrateswhick  ori

in al form,th i ng. the effect of. the embossing. Th ' .
referred . eribaie Wi ipdieis AVEprtst bt € ordee i e bF Berth dtrics o
W th a 2mm t 50 6K epdbdSded @t Will Be HppfRiticd Yhad IRE baiaiviél nlaly. BEMdmesddof an ubber

coated cotton blanket' .. 5 surrounding the inpression cylinder 24. The
pl ate and i nperasye arateridl which includes a grespareabpqrtion athihgaeruized position ferthe oad

in the. nip i gﬂ .nptely thirty five MPa. |If the finished banknote or
ot her securit§ o%g‘é}ﬁ&isto be printed with intaglio printing on both

si des therQthe enihgsscegritdevict 30cisdhownlin preatsr detaikcindFigueatGand ¢dmprisgh t he

intaglio press so that the enbossing will _not be affected by the her. 10
intaglio prini} AgaRgement of bpuzontal agfl eertigal epborssd éegalm&rﬁﬂpn%g%ﬁsty
docunent. To ' i o o < soilidc x

protective cog?i%ﬁg,%ts %frgl?feclr‘égglsegr%g%ﬂbﬁs)?%@ gﬁ?%c%sntﬁgtl %gﬁl%iglfce&rgqégﬁra{aeéiogt i on
cured nat eri alesser extesit snderi reflectionedndteansmdssiandafdighd. t he transpar ent

e, T, DergER s LSt S RS, i L g oy
15 spaced embossed parallel lines, and the region 54 comprises an inner ring including

i a plurality of fine, closely spaced paralle]l lines extending substantially
perpendicularly to the lines within region 52. The region 56 is circular in shape

and includes a plurality of more widely spaced, fine lines extending paml!el to each

other and to the lines of the inner ring region 54, and the region 58 is in the shape
20 of a three limbed device superimposed over the inner ring 54 and the circular
region 54 and includes a plurality of more widely spaced fine lines extending
parallel to each other and to the lines of the outer ring 52. The fine lines of each
of the regions 52, 54, 56 and 58 are typically about 40 microns deep and about 125
microns wide and are preferably U-shaped in profile as shown in Figure 4. The
25 outer parts 53, 55, 57 and 59 of the lines defining the perimeter of the different
shaped regions are preferably deeper and coarser than the fine lines to provide a
border effect at the perimeter of each shape; they may, for instance, be up to 150
microns deep and up to 500 microns wide and of square—shaped profile. Lines of
this thickness and width may be detected by touch in addition to being visible under
30 transmission and reflection.

- Referring to Figures 4a and 4b, it will be appreciated that when a banknote



-~ First,' an engravisg:is: cut“-_:

15 \M’th t he optlcal propertles or the feel ot 't he 'docurrent in the clear
ar eah'\Th.e enbo

o int agl o dies. |T:g|i S st éei 1
coated with a- i §§ér '&priayiish . . v
el echochem caIT y off this plastic replicall20. . Subse€ ni ckel - enb055| ng

plates may be grown again: el ectrochemcal l'y off this ht—ister pl ate. The.
ni ckel - pri nti ridf PiRgE Secugjty dacumegt qv%amrtty qexisesin aeFodante yighithe

layer of chrong fat 2 00Reed bdh Cheldidd Bf‘tl?e‘ﬂo&ﬂnélﬁ e ilgm Jﬁﬁ&%ﬂ&ﬁm The

chrome finish is Inportant because it 1S |rrperat|v at t oss of
“the clear plasothessidgSthesuiage roatimages fiormedabntie emblom lmes,lﬁéhtdptseor other

properti-es are_not..red n_exanpl e of, a bank nal Qr por.atin

D o er red f or nFkgpvibgt s on SRcHE Tork, o el aniries) o Gt QRGNS MG ana
appar atus of t{iewed Fodila difiérmt ianplei SFoﬂ inht!aﬁée s Qfowh: ml:frlgmreeﬁ,%&a@fﬁh@f
the draw ngs, and the manner in ich different B rts. of t-he device become-,

nore or | ess alightrays fram thpdighhsousce will omdmwﬂv gk the me«tssedﬁlaes

oot S B Yyt e i G b,

" R PLACEO 10 Am theodirection fin gultich Ghe dightirdysngise fidin ithe soyros ab abe @iewermid y

devi ce 50 enmbossed onto, a,transparent _portion_ 42 at one.corner. of the
not e. |east'°9q$equqn5§.%mas F&gwémy the aﬁcérlmséﬁtqfahe sesurity

printed W § gg;, ﬁ,ﬂpgg aII of the remaining part of the bank
‘note is prlnte W t |C|a 5 Ithough t he bank note:preferably conprises

a transparent pl astHowemrbas rthe eloghmeht is sotptedn e viewed fiomtiiacdiffesent rangheer e -
:zgfzzi-;?:dpﬁa Bl o RS S e P e R SRR Vi,
includes a tr aﬁ@ﬁmﬂpﬁé h'aﬁshxﬁiedttﬁfburgﬁ(llie tifiés R irlor® BghtOwill BE reflected by
' the edges of the lines 60 and the i mage formed by those lines wﬂl become darker |
" 15  or "switch on". | . |
| The "switching on and off" effect ivhere the secuntydevxce includes
different sets of lines extending perpendicularly with respect to each other to define |
different shapes within the image is further illustrated in Figurcs Sa, 5b and 5c. -
| * Although each of the different shapes, ie. the otter ring 52, the inner ring 54,
20 - the circle 56 and the three limbed device. 58 is shown.in Figure 5a, it wxll be
: apprecxated that when the device is viewed in transmission with the light rays
passmg substanhally pexpendxmﬂarly through the security device, only the bordeis
51, 53, 55 and 57 of the different sha.ped formed by the deeper lines will be readily -
" apparent. If, however, the document is rotated, about axis X (or an axls parallel' .
. 25 thereto) into the posmon shown i in Figure 5b, the shapes 52 and 58 formed by the
lines extending parallel to axis X will become more apparent or "switch on", with
the outer ring 52 formed by the narrower or more closely spaced lines initially
beco_ming darker than the shape 58 formed by the more widely spaced lines. At the
' same time, the inner ring shape 54 and the circular shape 56 which are for-med'b'y B
30 lines aligned with the direction of light transmxssnon will become comparatwely less

- - apparent or "swnch off™.

—



secu44y—dew—ee——$@4he—eeeuﬂ+y—ée+ee—59ﬂ—s—shevmﬂ—ﬁ—g+ea%eﬁ detail in

Figure 6 and conprises an arrangenent of horizontal and vertical enbossed
l'i nes defining reg+ens~52—~54~f—5r and 58 of different shapes which form

i mges that are VISIb|e to a greater or |esser extent under reflection and
transm ssi on of L

ght. The reg|0n|52 conprises an olf | g a
plurality of fine, :cl os‘ely 15 spaced enbossed para I S%@%ﬁ%ﬁ%%& e -
regi on 54 conprises an inner ‘ring including a plur sel y

spaced parallel lines extending substantia2ly perpendlcularly to the lines
within'region 52. The re |on @g is circular in sha{) and includes a
plurality of nore (PBESHC Xipéfc dqcupent is, gatated tabey ﬂﬁ'str(QFlaél axi§) pagallel

other and to tuge%etb Eﬁé tRE Psnggghrm&bn&hrm 1€ %S O'ihééh geper Ea s"sean%c&ﬁnes in

t he shape 20 o ree | devi ce superi npose eilnner ring 5
and the cir culoampmagebdesmmm oc|'sydteh off'pand &lelshgpesf54nmde56 wiild bbgornq:)ac ed

fine lines extendin l.el.to0 each her and. to e lihes of t ut er
ing 52, The PG FPaeBe afd ot of hu i onRe Tk 54 Bormed 6 sfors' s
typi cally gbogpact@ lifies figitislly ©esonaing diﬂf&ltthzﬂrﬁﬁle diicul®Rhap¥ §6 férinsedByEmore
preferably Us aped in profile as showmn in Figure 4. The 25 outer parts 53,

55, 57 and 59“6¢°Vr$§3¢qdn|@y=sdef| ning the perineter of the different shaped

regions are prefergpl r ide a
border effect at tge perinme er&% eacﬁ§m%§%%%&éd fhar #Heﬂﬁ'?sﬁhfénﬁégé,{b e up
to 150 m cr omst dsigpravides/in its)vﬁmixsraspsowm mlpiavahthﬁfofsquﬁhy-dah@pmch

profile. Lines of, this thickness gnd w dt e det ecte t ouch
addi tion to b&aYbs Aeken ‘F‘é‘ﬁ'ﬂa’éfrm%sﬁl?’é%ﬁf PF é)’l ‘Fé’f’é’r“ﬁ ng

to Flgure 4a a83d aff Decdnl I p tpaifpe bgp e ;
)" £2072 ool Seoopbutfl mEhoRP St SAUGENLG, vtk Qg%r.t%cmﬁ%

i ncI uding a sdogumws@mmamg suchosegunityedewices, andhan appavaing farmaking isacled.
from one side @I ] glﬁédocument with the light source on the other side, the
i mge or |nage B d by the enbossed |ines,.60, dots or other.

It will also be appreciated that various modifications may be made to the

various forms of security device, method and apparatus disclosed herein without

i 15 departing from the scope and spirit of the present invention.



engravings 60, will become nore or less apparent if the docunent is rotat ed' o

or 5 viewed froma di Wor I nstance, as shown in Figure 4a,
nost- of .the  |ight rayskrpite ’he -HJgﬂt souree Wl |l pgss=dire gh
t he embossed-Iines 60 | ,t»_heps‘ﬁ tly, device when th'EHISLﬂHEE‘CelASfBEEN
docurrent is substantlaf‘~.;.-;3perpe ol id'ul|ar ~to the diredtion REPLAGEDh th
- light rays.pass from the source he vi &her, and -
“image or i nmagegyf :d by the enbossed .lines. 60 of. the security 10 device:
- w Il not be very’ Yrent.. However, as the docunent is rotated, or viewed
from:a different angle A Rogti. dobiincsblo5kdn) Sueless Sa BRS Bhfal ggsled
gh

with the I'ight source and viewer, less Tight wll be transmfted thraou
the -1ines and Fistate 'gﬂamanmthneandétavmg @ trapsparert dndigige freo fpottinn inchidings®

and the irrage W tch
Ile. "switching on and %"Tt’ ??leg?avi?nere q%e secug’gisgse%‘ewggg% avn?g
_different s®t sonfsaidi trampavehepoiitiog forning i imdger\irMcmalllvas &b

other to defing different sh I n, the magelsfur er |IIustrated-_
. inFigures 5a, ﬁ?oméﬁgﬁei‘ff PEFQEQH‘VMW‘W ‘t °(§‘F‘F‘F’é¥ dpeumentrdokets the .
._~outer ring-52, the 2nnerAr§eggn docutitenit NGt a%céx@i@ t r 5#@2&% '

“devi.ce.. 58.i's.shown . in Fig @40 |tvaI appr u??ité(g tEatel(ill en ‘'t he
device 'is vi evxembmsedmasmsmsxble ‘whdelr mﬂes:tiongﬁntl trangmissias of hghtsubst antially

{

per pendi cul arl'y thrgugh e securit t he bor ers 3, 55
and 57 of the diffefent t’?ﬁﬁ"é’ﬁ h%‘? GhED Gﬁ‘ty
apparent. 10, Mw\tﬁdo&diﬁeni%ﬁﬁwtmtﬁedﬁfﬁie%df?&ﬂl&fféféhﬁ Yespeét S
parall el 25 thereto into the p05|t|on shown in. gure 5b, he sha es 52

and .58 for med tyadi tmww@gemm.wgpaemﬂdm:@mm onlessahymsnbre :

- .apparent or. s 0 in 2 fornmed by the narrower - or-: o
- nmore cl osely spacgﬁpf‘&ges |n|?"64 p%m gitgg%?#t rker than the shape 58 o
formed by the m)re 4i delyy sennitycddwment oAttoltdnesuétﬁaE al biik bt com ﬁﬁnglzng '

- Shape 54 - andth i rcul ar shape 56 , areforrred by 30 lines, aligned
with the di recF't Hﬁfgl&lq G S5 wwﬂmm&fanlmyma@nal

appar ent Ois | &Aﬁ'ﬁﬁg af gmﬁéi&'W%at said security device comprises a
| _ matrix of embossmgs formed in said pomon of plastxes matenal said embossmgs" -
- bemg capable of being detected by means of the naked eye and by touch. |
E | . 5. A secunty document or token aocordmg to any one of the preceding -
claims wherein the secunty device eompnses a matrix of lines, dots or other
$20 | embossmgs or engravings. ' '
o 6. A security document or token according to any one of the precedmg
. clanms wherein the secunty devxce mcludes at lease one embossmg that is deeper-
'and/or wider than other embossmgs |
" 7. A security document or token accordmg to any one of the precedmg
25 clalms wherein the security device includes’ embossed lines or series of dots'
- extendmg at different angles to each other _
. 8. A secunty document or token accordmg to claim 7 wheren. the
' - secunty device includes a first set of substantlally parallel lxnes and a second set
" of substantxally parallel lines cxtendmg at an angle relative to the ﬁrst set of lines,
. 30 .80 that as the document is rotated or viewed from different angles relative to a hght_ :

| - . source, the first set of parallel lines transmlt or reﬂcct more or lcss lxght than the .




RERLACED .12 -Commet-sety—if—t-he—doctrent—-s—totatet—abott—axt+s Y (or an .
axis parallel thereto) into"the position shown in Figure 5c, the shapes 52
and 58 wi || becormi corparati-velyi|ess apparent or "switch off' and the'
shapes 54 and 56 || ‘becone - nore apparent and "swit g —wE—re—Rner
ring 54 fornmed by fiore -clgseky 5 spaced lines initialllyHe8dEFTHAYBERE
than the circul ar shape-56foraed by nore  widely spalted | REESACER om
above description it will be appreciated ¥nat the present Tnvention not
only provides_jQ. 4 LOMP 1; ects an inproved type of security device
whi'ch  may b%egéhde@ggi{]a%@g?h??sgnsm ssion as well as reflection, and al so
by touch, but 10 #&.so Aseesttyalucomientiettokeh adconding faciaim # ngclimk whereis or

ot her securit docunents ipcorpqrating such curit evi

appar at us. 1 orth NG SECBHOSSHRA A & st sgtof Saediges deriih Ry 3R v
various nodi fyghibebsméPimoREorBgeyikibld fifthe \sakirity dobmneRt oiftokencis rotateddrvi ce,
met hod and apparatus di sclosed herein without 15 departing fromthe, scope

and spirit5 ofviewed frose dlifferent angleso and 3 secppgl seiopf-lines whichrgrg decpas angfan 13
CLAIMS: 1. A ' . , h - i
substr at e beaﬂsaﬁ%g{th@/éfcgﬁgsg}% of TirleR G whikh d@ﬁneaabﬁlg dtSs HNH be! N0 A

aving a -transparent indtcia-free portion
including a @&&esed by tolehi ce, wherein said security device conprises an

enbossing or engraving 5 on  sajd transpafent portion forging. .ap i e
which al Tows |ightl® o ghsecusify, ment?‘ﬁ‘@{‘??rﬁ‘gg"b@ﬁﬁbc‘ﬂ“é?mq‘g’??gﬂ%%
sides of the segld i E&ﬁs Tedto provide PrbtbiticiOofy MR Yinelindsoken
according to ;é:fal e h\%ﬁ%&éiﬁi%lﬁg& él‘rar' ossed | r?a‘gg i slﬂ\i;i si bl e under

refl ecti ot0 anagainst wear defing us@6f thegiecurity document or token.

11. A security document or token according to claim 9 or claim 10

wherein the fine lines are about 40 microns decp and about 125 microns wide.

12. A security document or token according to any one of claims 9 to 11
wherein the fine lines are generally U~shaped in profile.

15 13. A security document or token according to any one of claims 9 to 12
9 wherein the decper, coarser lines are about 125 microns deep and about 500
microns wide. _

14. A method of producing security document or token, such as a bank
note, comprising the steps of: providing a substrate having at least a portion

20 formed'of transparent plastics material, printing indicia onto p'art of the surface of
the substrate in such a2 manner as to leave said transparent portion of the substrate
indicia free, and embossing, engraving or otherwise physically deforming at least
part of the transparent indicia—free portion to form an embossed image which
allows light to pass through, the image being visible from both sides of the security

25 document or token.

15. A method according to claim 14 wherein the transparent portion is
embossed with a matrix of lines, dots or other embossings to define at least one
shape that is visible in both reflection and transmission.

16. A method of producing a security document or token, such as a bank

30 note, which includes at least a portion of plastics material, wherein the method

- comprises the steps of: printing indicia onto a surface of said security document
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" A securi ty docunment’;

3 A securlty docurrent or token V\herel n the enbossing is such that .10

when t he docunent LS. K;—@Lated or viewed from di’ fferent ang| es. vmth

. respect- -to a Ilghtpgsoﬂr”@“t% r‘%‘,ﬁbossed |mage refl ects gF—rFansh Ats—rory -

‘or less light' as ut" r,tlll t'»e? rq)tated or viewed from diTH$! RN lla.
: P

such as a bank note, conpisingd MThst ratle - .

. beari ng’ i'ndicia, said- subst-rate having a- pﬁrtlon of plastics naterial 15 .-

carrying a secur it - characterised in that said securi ty device

‘conpricses a maf ?‘?IS?XO?“ ?fB é"‘él%?@é?’%c?r iotherwise qsberming said plastiss pegionto
materd al , sai ‘t’orﬂﬁ?ﬁfa’iﬁf%emﬁ@ésﬂ%a‘iﬂ‘%ﬁ fasfits ,9&:189 glﬁ{(&ﬁb&%@g gﬁ’igft@ggélﬁt he

naked eye and by touch. 5 rrty ocune .or  token acc
one of the pr@&ddten'gonbyahmahddeewlmdhetmhurl ty device conprises a matrix

. of lines, dots or her , 20,.enbossi ngs ,or.engravi.ngs.. 6. A security o
-docurent or token izcorél Wﬁutgb c@ﬂ% t8fa“cyh8"ep|°£c‘gﬂm§gl4c?9a4qcr§"m?él‘ﬁ the-‘--_e,-_
securitydesi ngldsﬁed p@k@onat chfdd8RdORh 8L Ifies Iddtd df otlﬁr%ﬁ%@ gept der
t han other e osm@g/ . I. A security docunent or token accor%%ng 0 any
orxgr;lth

one of -the pr i other.grabassings.ne. securl ty device includes S
-enbossed | ines or rie t .. i £f.ere tQ each . .-
other.'8. . A secu?fgt y %ocum%ﬁt gm%%% ﬁgdt‘ﬂl Ci% t?nng Wi‘gfeél‘ ¥t he

" securi ty deV| plnstrcs:portiemsaembdssedwﬁhlm&smwafdakhmeﬁairnglateiff&édiaﬁgﬁﬁd a’ . -
-second set- of su st ntlaIIy paral l el 1ines.. extending at an angle relative .~
‘to the first iQfageothenqq so that as the docurrent is rotated or viewed -

fromdiffegent. angyes e i -
par al | el FPnes tra?t@smt)sxg}rné laeégtBrd'in etgtogrnyl ess ?%lﬂ‘yg %{u S#%%‘%%EET"

HAS BEEN. - REPembEssmmareéomﬁ inethe gorticr of plakudmmaenal%urﬂtgsﬁel]ﬁn tig@gaunent .
or.-token: acco%{s{tgﬁ fha"rnﬁ]4 or Ialm%ﬁhereln the matrix of eér ossin_gs
i ncludes a f| 05 . ?Pﬂ ent or dokegn o shape - - . S

20. A method acoordmg to any one. of claims 14 to 19 wherem the
embossrngs are formed by applymg an embossmg plate to the portion of plastws
_ 15 material under heat and pressure. - : '
L 21. A method according to. clatm 20 wherem the embossmg plate is
' maintained at an embossmg temperature fallmg substanually thhm the range from
70 to ss°c | , .
L 22. . A method aooordmg to clalm 20 or cla1m 21 wherein the embossmg T
120 plate is apphed to the plastics matenal ata  pressure fnlhng substantrally within the o
| rangefrom30to40MPa ' S o
-~ 23. A method aooordmg to any one of claims 14 to 22 wherem the
’secrmty document is formed from a transparent plasucs substrate and the method N
B  includes the step of applying an opaque ‘coating to the substrate except in & regxon -
25 _. defining a transparent plastrcs portron whrch is to be. embossed the mdrcra of the
c | _document being subsequently pnnted onto the opaque coaung
| 24.. A method accordmg to claim’ 14 or claxm 23 wherem the embossmg '
N is apphed wholly within said transparent plastrcs portion. - -
o » E 25. A method according to claim 23 wherein thc embossrng is apphed .
30 partly on said transparent plastrcs portion and partly on the opaque area surroundmg

- _ . -the uanspa;ent plastics portion so as’ to_ forr a continuous embossnng crossmg the.




Whi-ch—beeores—ete—or—tess—vistbre—as—the security docunent or-token is
rotated or 5 viewed fromdifferent—angles, and a second set of l|ines which
are deeper and/or codrser fhap the fi irst set of lines and which define a

shape:that is able to 'bg detecfed by touch. 10. SeCOr -ty JoC or
t oken #&ccording to cldi m9 wherein the deeper or}iﬁ'n‘% Eﬁg% ar e
positioned or configured to provide proteggi on forjhe R T Res 40 -
agai nst wear during use of -the security document or token. 11. A security
document or t die¥RdaY dstweangthe dragsparentandropatiué area® wherein the fine |ines
are about 40 m cropg degp_and. about.. m. cran i.de. |t
docurrent or token ggborg%’g&tg 8%%#213!#(231%0%“&"& c\i\%m[soml%’z?‘vawgrh gﬁ?}&ﬁ%ﬁ?ﬁ ne
| i nes are genexfgiringing/thd picla i pafariiddeby intaglid. printiagcuri ty document or

t oken according to g'ny 33% ?lf cl ai 9 to 12 wherein the,) deeper, &10 rser
lines are about 12%7mi cfdREthgd @pcordmednsny angef daims Jddo, g6 furthey inc hod

of produci By IRE Widpt ¥f & t sy | §f NQ
the steps of: pro‘vdipdi ng@ygﬁggt%’eﬂﬁge?ﬁgpg%@gaﬁégngoﬁtioﬁed Oﬂﬁl)lr rar%d *
of transpar entplgstiss materiakat eri al, printing indicia onto part of the surface
of the substrate iggsuch a nner_as, t.o | eav aid transparent portion of
the substrate i ndla(s,'l a ?lpgganﬁxgﬁgr 8@89&5%?"@%3?&%% 8t %E‘Fﬂ%lﬁﬁﬁ%gsbmﬂ‘
physi cal | y defuotas wﬂhmmﬁﬂévio@wmpﬁsihgﬁﬁhﬁﬁ@ﬁﬁﬁiﬁﬁfa'ﬁlﬁingipamidcﬁﬂdm tion
to forman enbossed jmage which allows Tight to pass through, the inmage
bei ng vi si bl e 1 AdRIAstics §u haying ploleagtatransparenbpertionniskingoneanside appls. A

met hod acqgegy di; l;ﬁ'hg?n A ehsy € r i&@Eg ed
with a ma'flr@ix 0 t{,?rlllg , o%smor b?ﬁ@ﬁ%ﬁ#ﬁ@?ﬁf%&e&@%tﬁ a ?‘éag[gﬁ‘%‘z
shape that i s substiatd entbrthdptiltingfesst socthatainll fiong e Primting meahf is tamsférhall of
produci ng a secur&it. doc neTt ,ogremtoken, guch as .a ,lr)pank g, 30, nqQte, which
i ncl udes at | &Y 8%[5’8?9 Plasfics,substrates wihgred the inking seaps apd, prpiRg, Bygans

conpri ses. t he a5¢ §PSorRtructed afid aftdn dedtisGh Fe¥8 dréftSpoRfiors 6f hid plastits Y
docunment THI S SHEET HAS BEEN- éda%% tsgidehﬁl% ° ’ B
substrate free of indicia, and said apparatus further includes embossing means for

15 embossing, engraving or otherwise physically deforming at least said transparent,
indicia—free portion to form an embossed image which allows light to pass through,
the image being visible from both sides of the substrate.

29.  Apparatus for producing security documents or tokens, such as bank

y notes, with security devices, comprising printing means for applying printed indicia

20 to a plastics substrate, inking means to apply ink to the printing means, and
pressure applying means to press the plastics substrate onto the printing means so
that indicia is transferred from the pnntmg means to the plastics substrate, wherein
said apparatus further includes means for embossing, engraving or otherwise
physically deforming a portion of the plastics substrate to form an embossed image

25 on said portion which is able to be detected By the naked eye and by touch.

30.  Apparatus according to claim 28 or claim 29 wherein the embossing
means comprises at least one embossing plate _.Which is applied to said portion of
the substrate under heat and pressure to produce said embossed image.

31.  Apparatus according to claim 30 wherein the embossing plate includes

30  a matrix of engraved lines, dots or other formations which, when applied to said

portion of the substrate, produces a corresponding matrix of lines dots or other
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- . REPLACED ‘15 or token, and enbossing, engraving or otherw se deformng said
plastics portion‘to_..forma_ mat rix. of enbossings in gt | -
. portion, sai d_enbolls;sli;ﬁ‘qg"-@fb@:_ o-~capabl e of detection by tHe shakeHaspeERnd
by touch. 17. A nethgd accgr ing! tlo .any one of clainsl|14 t REF.AGE®r ei n |} he
5 plastics portion| F$_eﬂb0$sécgw tth sone |ines, dots. or—otfier enbossings of
- greater depth and W t her enmbossings.. 18. ‘A method according
- to. any one of clains- 14 to 17 wherein thej;pl astics portion is enbossed
W,th lines or series of dots extending at él fferent angles to each other.
+ 10 19 A net hoformeaionsl fergning tikymbossed imagebiBailidpdrtiod 3f theesubstatehe -
enbossings are formed in the portion, of. plastics material during the
printing of at. |eddt pAPRaes preording;teiclaign3l.nuhgem some offhe Jipspidass or
~token: .20. A gl ?.ﬁ 80f : al indeedsisNof he
enbossi ngs are fororr(_\%11 by a%%ﬁ%?gﬁamgglggﬁé’rﬁ%@#t hglc%ortibr?stgf of -
- plastics 15 nengraved formution$en thexemibpssimgsplate. 21.. A met hod according to -
claim 20 wherein thg, enbpssing plate.is i ntai ned: enbossi ng . '
Cemmer atur o5t al 1 ng by boRBpnehas Bosiyiing tn T 3506 Sl o Phergiariie suibbssing
met hod accor di paté Snchides Tnghived séts Df Tinéd exfeatiigat [differefiDaRIdse cadk othedf € | S
applied to-the plastics material at a pressure falling substanti.al'ly wthin
the. rarige from 3. 0340 48pparatus Zgconding: to @ayaoreo ofiiclims 3ty 33nwhereir|the ns

plastca subst ParE e AR bk AR o Rl Inshid BpSH: ek Oinl ORRRE b

coating to the tieifstir of en @ugaped iprinting rpmewyna&ergpqumraga;?lﬁingmfmdmthe |
pl astics portion which,is to be ; enbossed, the indicia of the docunent ,
bei ng subsdfue$eTmy of AR AMPEESHAR &Y .romsfq fesging meany, to,faed Atransparedt ng
to cl ai,m 14 or p‘fésﬁwkut%ﬁaﬁ@qﬁ thd Hip%&w@éﬂ’ﬂﬁsﬂrﬂﬂing plate cylinder and the impression
_ | 35. Apparatus according to cla.1m34 wherein one 61' bdth of the printihg
' plate cylinder and the impression plate cylinder has a packing blanket made from
15  a compliant material on its external surface. | ' -
o 36.  Apparatus according to claim 34 whetein a plurality :of>engraved

embossing plates are incorporated in the peripheral surface of the printing plate

cylinder. | | o e

: 37.. Apparétué according to claim 36 wherein the inking means comprises -
20 - an inking roller which is adapted to supply ink only to predetermined-pz-_irts' of the
printing plate so that ink is not supplied to the portion of the substrate to be
embossed, leaving said portion indicia free. = o |
v 38 Apparatus éécording to any one of claims 34 to 37 funh.erri_nc_:luding
". wiping means to remove .extraneous ink from ilig printing plate cylinder.:...

25 - 39, Apparatus according to any one of claims 28 to 38 further .in‘i:lﬁding
| ~ coating means for applying a transparent boating ovef said embossed pdnion of

_plastics material.




is annl ied \I\hnLl\l Wi-t-hifesai-d tFanSpGFEHt El et . . thod

accor di ng to cl ai m 23 wherein the enmbossi ng is applied 30 partly on said

transparent plastics portion and partly on the opaque area surrounding the
transparent_ pl ast E{gfs_wm forma continuous enbossing crossing
the C'L TH S SHEET--HAS BEEN "REPLACED 16 boundaf y.“_lB$ g@p%g%&éﬁa spar ent

and opaque areas. 26. A nethod. accbrding to any oije 25 ~
wherein the step of prlntlngthe indicia is perftaed
printing. 27. A mtmmﬁrnﬁo any one,gf clains 14 to 26 further
including 5 the step of applying a thin, transparent coating over the
enbodsed portion of plastics material. 2@8sTAAEratus for produci ng

security docume%S Gt‘%%@!ﬁ'&cﬁ'; A5 ARK {Fggtﬁggmﬂtd&vﬁ%gurl ty devices,
conprising prin a plastics

b havi I '
Thic to the printing Aanend desRREbRket i dpahR Eb Rt OF BttolidedRich i3

plastics subst raal'ﬁlspﬂeitq:drﬁ@ (12) of iphBticemateriabwhivhtintlodes « seeutityedenvide (5009
means is transferred as indicia gnto the plastics substrate, wherein_ the

i nki ng neans an@'hﬁrleﬁtqnn@‘ﬁﬂmﬂnéﬂs ‘QB WBQTF%P@WOBMZEFFQQ%WQB @l the

| eave said t ans ,
and said app rat g%a@% E%Eto % bgﬁn%&ﬁn%%?smlfs f’c&% &?r‘ggg@{“%g%b%
engraving or ot f[soy\in%nxda@végxmlasz, sefszs and§8pof ¢rabsodsed dinels extemngaedifferent
indicia-free portion to form an nbos ed i mage which al]l 8&‘8 %5%

through, the irfaglesieieaeh gthey Q‘Fé‘-‘?’g Giffesent shapes-that pre; yisi fer op e
Apparatus for bregebis e Wiiidlort 864 Tl clion oft AEANS wRlfdle 38 makmtsaeaeo%

Wi th security devi ces conprising printing neans-for applying printed
indicia 20 to anadved;fmﬁﬁdxffuint amgles relativiertg arlightisource. afie gmbossed linesin some

t d | t t | ti bst
printing meaps, and preseur e, 3R AG TEANGLS BLESS RCURBE L Sokd RRALRY ©

spaced lines in the other regions (56 and 58). The coarser, deeper lines are of such
a thickness and width to be detected by touch in addition to being visible by the
naked eye. There.is also provided a method of and apparatus for producing a bank

lr\fgrﬂ :

note with a security device in accordance with the invention in which the

15 transparent portion of the note is embossed during an intaglio printing process.



that: indicia is transferred fromthe printing neans to the'pfastics
substrate, wherein said apparatus further includes neans for enbossing,.

engraving or otherw se physically deformpg a portion of the plastics S
substrate to foﬁnm&m enbgséEdJTnage 25 on said porti ol “ﬁ@gfmt§H%8' - be
det ect ed by t he.! ahed eye Bndib touch 30. Apparat-us gccor orgp] deenC ENnf 28
or claim 29 mheﬂeh the énb053| g  ‘neans conprises at | L

pl ate. which i's app |e to said portl on by 5the subst r at e “under heat and
pressure to -produce said enbossed image. 31. Apparatus according to claim
30 wterein_the enbossing plate includes 30 a matrix of engraved |i nes,

dots or other formations which, when applied to said - portion of the
substrate, produces a corresponding matrix of lines dots or other 7 r. .
ct'"r.~iz;~."" "i TH' S SHEET. HAS BEEN REPLACED 17 formations formng

t he.. ‘embossed image on said -portion of the substrate. 32. Apparatus
according-to claim 31, wherein sone of the lines,- dots or. other engraved
formations.are w der and/or deeper than other lines, dots or "engraved
fornati ons on the enbossing plate. 5 33. Apparatus accordlng to claim 31 or
cl aim 32 wherein the enbossing plate includes engraved sets of l'i.nes '_
extending at different angles to each other. 34. Apparatus according to .
-any one of clains 30 to wherein. the -ﬁ%ossing[ﬂBﬁf}fOﬁMﬁ-part -of an
intaglio printing press havimepr™atipg neans in .thg form pf an engraved
printing plate cylinder, pressure~aplying neans in -he 1¢) form of an
i-npression cylinder, and substrate fegsi. e ner-F. 8ed & transparent

pl astics substrate to £ Pre Qi p bet wee R WAt i ng plat- ylinder. and-the
‘inpression cylinder. 35. Appaxatus (& ;:’
bot h-‘of the printing plate cyllno.,io.-//;he |npre55|on p\at e cylihder. has

mate__r.!] on |t ext erAg I
.

a packi ng bl anket nmade from Xg-a conp"é-
surface. 36. Apparatus accordlng to cégl
engraved

22 32



enhossing plates.are lncorporated-i-n—the—peripheral—surface of the printing
plate cylinder. 37.. Apparatus according to claim36 wherein the inking '
means conprt: \0 an inking roller which is adapted to supply ink only to
predéterm/ned parts o printing plate so that ifks—rot=sapp==g to

t he p_ortifm'of the=supstrateé to be enbossed, |eaving T5& SHERIHASIEEM (i ci a.
free.” 38.| Apparatus accordi-ng to any2opg of clains 34 _to SFPHAGERer | -
including wping-teans ‘to renove extraneous ink fromthe printing plate
cylinder... . 25 39. Apparatus according to any one of clainms 28 to 38
further including coating nmeans for applying a. transparent coating over
sai d "‘enbossed portion of plastics material. ABSTRACT EMBOSSI NG OF
BANKNOTES OR THE LI KE WTH SECURI TY DEVI CES A security docunent or token
such as a bank note (40) is provided which has a transparent portion (42)
of plastics material which includes a security device (50). The region
(44) surrounding the transparent portion (42) and preferably all the

remai ning part of the bamk note (40% is printed wthé&ikndicia. -The security
device (50) includes™eggions (52, (54, 56 and 5.8) off enbossed nes

extendi ng at diffedlent—argl es to ehcH pthel |defini nd di fferefit shapes that
are visible to a cat p—or—TBs68 ot o ponttir andi.esion and refl ection
of light as the ng(o pe—tot-aetcar Vi pwed—i-onsd angl es

relative to a Iighi soure€._ The enbos --m sone of the regions (52
and 54) are finer %a coarser and degper/and nore widely spacted lines in
the other regions (56 and 58). The 6dar s32, deeper lines are-of such a

t hi ckness and width to be detected by touch in addition to being visible by
the naked eye. There. is also provided a nethod of and apparatus for
producing a bank note with a security device in accordance with the
invention in which the transparent portion of the note is enbossed duying

an intaglio printing process. : E Z
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YY 42 56 58 1 EMBOSSI NG OF BANKNOTES OR THE LI KE W TH SECURI TY DEVI CES
This invention relates to security documents or tokens such as. bank notes
travel | ers. chequ bonds, passports, and is particul :
providi ng- bank thes 9) FheL\Q\\Urlty docunents or toRHﬁ@*ﬁEFWASBEEW ost
security device rtpat aspa actiye appearance whifj st bBERIAGED fi cuf| t

to duplicate. Au'?ﬁalhan,Pafent Ko 5584/® discl oses a mELhOd of producrhg a’
pl-asti.cs bank npt'e of~ secqrrty ﬂoken or the like conprising a transparent

- pol ygreric substrate 1 'Iayers of opaque material . applied:in such
"a way as to | eave a transparent area which may include an optically

vari abl e security device such as a diffraction grating on a reflective
l'ayer of foil. Whilst plastics banknotes with transparent areas: i ncl udi ng
diffraction gratings as optically variable security devices, such as

di scl osed in Australian Patent No 558476, are difficult to reproduce in

I ow val ue pl astics bank notes the process of |ncorporat|ng dlffractlon
gratings in the notes may be too costly or not felt to be:
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needed, 11 is.ihe —note or other security
docunrent or token with a sinpler, |ess expensive security device but which
'S, stidl effeetive and difficult to reprodu s al so de5|rableto

provi dea method-of,-~and apdar at us for, _pretiie e bink
security dociurfents or, tokens W th o o Y- dggpmmgmtsmm
difficult to\ reproducé its furt NeF'dest “to gfovide a Iastlcs_bank
note,or ot heLs’eLuu_L;Lfdec—unent or- Mth a sedpateyldpd at

nis

pr oduces an optically variable effe when the not e
rotated or viewed fromdifferent angl es and which gives feel or texture to:

t he note, docunent or tﬁ&%sﬁ@ﬁo 'ﬂl&zkﬁo sﬁp]eﬁﬁlﬁgqtkm#ventlon t her e/
er

is provided a bank note security docunen r ena~c+(~~ ng
u,tr2~te ring indicia and having- §E€rlli?4§‘[¥aDEMlCEﬁd|C|a fiA portlon n d| ng

a ecurity' device \Ahermsrinﬁh&h &ﬁw:bfsywnqeadcﬁﬁcﬁegpwkmuéw mfel il Ilght

engraving on said transparent portion formng an | mag
to pass through, tr¥eles %é?‘?ﬁ Wﬁfseﬂ“pﬁ%ﬁ%@f’ﬁ'mm@ Yﬂ‘h preiditgnk not e

or other securi tuﬂ%m%me{se&ﬁh?amﬁmwra&kem withQ 18WRQSSRELrityBGFed S

vi si bl e under reflection and transm ssiQn ht. The enbossing or
engraving is prefbathasep a&ﬁe*hvwmwlﬁé’%&ﬁé to duplicate.s od or vi eved -

fromdifferent angl e%MﬁnPﬂ&RMSSBW@dx&dMa HaH6d 6 prdtiaci pﬁ&ﬁﬂbmumge
will reflect and transmit. nmore or | ess. ght gi ving the fect of
€

switching on or QI @ SPCupity, ke gr the Jike Het Robpesic subst@ited from

different angl eScoa]@lﬂewﬂﬂhﬁﬁsﬁd agopiquengﬂa‘mr@pnaeheml ¥ Ve4yTRY I«S@&va a egul ar

matri x of . nbossed lines .Qr, dots or the chto.ehe fine the
i mage. - The errbos RIS mavinghide By0p W ‘ﬁF&” 'g’p’ér t han

ot her enbossi ngsdmbhexigmnﬁgamymﬂwﬁ%deydm’ﬁﬁﬁsed Ilnes or series of dots

ext endi ng at differeﬁg@ggﬁs 0, eac t her Ip '\ﬂlcff rdffgn&nbodl nment the
: : an@?es&hh arent areasincludin

enbossed i mage inclu
as optically varisble security devices, such as disclosed in Australian Patent No

558476, are difficult to reproduce, in Jow value plastics bank notes the process of
incorporating diffraction gratings in the notes may be too costly or not felt to be
needed. : -

It is therefore desirable to provide a bank note or other security document
or token with a simpler, less expensive security device but which is still effective
and difficult to reproduce.

- It is also desirable to provide a method of, and apparatus for, producing bank

notes or other security documents or tokens with low cost security devices that are
difficult to reproduce. :

It is forther desirable to provide a plastics bank note or other security
document or token with a security device that produc'cs an optically variable effect
when the note, document or token is rotated or viewed from different angles and
which gives feel or texture to the note, document or token.

According to one aspect of the invention there is provided a bank note; or
other sccunty documen ﬁlm tokcngoﬁn%ing ubs;ratc liganng indicia and havmg
a transparchi-mdxcxa portionincltding a ccumy dev:ce wherein said security
device comprises an embossing or engraving on said transparent portion forming

an image which allows light to pass through, the image being visible from both



subst ant lally parallel lines and a second set of substanti all y par aI lel .
l'i nes extendiﬂmn!a@LMth respect to the fi rst set of parallel

lines sosthatlias: t“he» QU€UﬂRnt f| s rotated A MENEEBEET gl es.
relative to t'he |(,ght« t$0ur¢e the fi T elueef HAS a fAP sétﬁran m t
more or | ess L gl Rkl fhe second of" ngecagSl_ilidiac] & APR 89, o898 i Vel v,

or additionally, the enmbossed i mage ; € enb =got s’ of

different-depth, w dth or size so as to introduce: di fferent shapes .into
t he -i mage whi ch becone nore or |ess evid@nt as the docunent is rotated or

viewed fraom di L&?Bfﬂ& bgtr;]‘g%p?o;glhg}t | V"e"‘it’gﬁ%‘gg‘—gﬁ?fglg sour ce. Preferably, at . |

l east sone of t I nes or o er’ e e of a sufficient .
depth and/or width Erefcbblyc&pambesse@imwt:ecisxbmm;tr mﬂsumkmﬂuaymsaibd by

- touch. Accordi q,g,gﬂ_ aﬂ,gtglﬂﬁ,g) ng']?{nle AIEslY tlgart]glhen %“21%)“ ied a. ‘

bank note or other- security ocu n co rising a S
bearing indici asn&féloavae%pmmdgsw%mn adighpioast itesmbassed i al

carrying a secqaagavwnterxﬂ&emdﬁﬂgﬁg%&é&e&ﬁ@a%ﬁ%@&w kg 95 ce

conpri.ses a matrix of enhossi ormed 1n sa ortron of I'CS

neterial, “sai d%ﬁgog’s‘ihﬁb%“ﬂ)\%ﬁﬁgde%PﬁreP‘eﬂl%WW%@M@mﬂWMans of the

naked edye and by tTHeCEnbdRsiag Srokigiavide BrefHbly ‘eoRbri@ M0 RHhIAE Sdnde | gfdes one
- or nore enbossi nﬁs#ﬁgl eper .and/ or w.der than the ot her embossings. In a -

preferred enmbo g§or ?Fﬁ?ﬂhiuﬁ?"’%é%% defing the jmage. Theicmbossedt of
fine |inesiyl erinage @iy inCREs oS 6r HoHRRMbIssHpE Qegics thiR bheXémbRSiRpsVindjop! € as

BRI e m&s@g&%%&%&%ﬁ&gﬁa&%&ér%@%M”?Leim'e
to be detected dert ouch. The fine lines of the pref erred enbodi nent’. may,
ener i 1y U Shaped fnt BFOTCHa RREEdus RabRSEY dpig st o el
typically - abombmﬁmypmsnmwawﬁbmbfaewﬂmyp&m é?d:rtﬁglneral ry
posi 1 oned or Aba il Wi posd o GRREH o orpaRiaing SO B SRl Y
embossi ngs agairatsted we siewed fromodifferentoinglel elativarté theclight sourcatthefirss 8 of | ty .
: docun’ent or tOliﬁﬂllelhnestransmxtmoreorleshghnhanthesecondsetofparallelhnes. _
' ‘ Alteratively, or additionally, the embossed image may inchide embossed
»hnesordotsofdlffuemdepth.mdthorsmesoastom&odncedlffermtshnpesinto K
the image which become more orlees cvident as the documenusrotated or viewed
' from diﬁerent angles relative 1o a light source. Prefmbly, at Jeast some of the
lmes, dots or other embossmgs areofasufﬁcaent depth and/or w1dth to be apa.ble
of detection by the naked eye and by touch. -
Accordmg 10 another aspect of the invention there is provxded a bank note .
or other security document or token compnsmg a snbstrate beanng indicia, said
_substrate having a poruon of plasucs matenal carrymg -a -security devnce, :
. ' charactensed in that said secunty dev:ce compriscs 2 matrix of embossings formed -
" in said portion of plastxcs matecial, said embossings being apable of being detected' '
~ by means of the naked e and by touch. _ B
Preferably, the matnx of embossmgs mcludes one or more embossmgs
"deeper and/or wider than .the other embqs_smgs. ‘In a prgfer[ed embodiment, the

matrix of entbossihgs includes a fix_‘st set of ﬁn_e lincg,gc'fini.ngat least one shape



I ded wholly wthin a
transparent, indicia free portion of the bank note, docunent or token, it
i s sl so possrﬁt%:h;:t:he:ﬂﬁt:&l—x of enbossi ngs to extend into _an opaque.
area‘ around or-" adj acent; 1o the tra ¥t £ et
conti nuous inmage crossing’ the : boun aTtvsﬁléEEUe\éhSBﬁ% ra?cgﬂtﬁﬁﬂﬁ rtilon and
the opaque -area. According:to a furflher £HEEOEERT tlh aegtﬁgnﬁ i's
provi-ded a net hod of"""p"r"ti'c'ﬁ]'(fl“'ng a bank note or oth “"“-"E y—ggearent or
token conprising the steps of providing a substrate having at | east a
portion formed of transparent plastics mét eri al , printing indicia onto
part of the Surmxﬁfmdr@& RiDGEbIE LS lﬂe’hoiél(iibcﬁnémaﬂﬂfken fSrolaftal 7 A¥Rveqal d
transparent port i on gfgf t he substrata indicia free, and_enbossi ng,

engravi ng or ot f@ BHAPSIE A P SAeAn S Y glesher Pé‘éf?t's"ba?cts dgfinipga shape

transparent i ndmmmm—:s fible o odetdorid byQodichl 1Tha fine ikessdfakk prolged ehibsdimadt! ows

light to pass throu t.he e I |bIe fr h.si des. of the bank

note or other s&&gtiTy msdancf]’nﬂt’eerrtr%(‘)’} %, “g%é) fﬁpe?'bdr atlﬁrrl 92{ FRCToRs K ids And

portion is errboss!mlal!u Uhshapwaxtnrpmﬁlg.f whergassthe dedper onpoamahancsezrb@mums to

define at |east Eﬁsh(?&

transni ssion. The |12%§H& ots BF o%q?girgﬂé)er%iggbsntg %e%%%(%g aa 0ssi ng

process pr ef er abpsofile othecdeepan or wpageer linecire iplﬂf¢mhl§$’°ahwiedroalomt§gu:ﬂd to

di fferent shape ar nt or
. cgétmasdaf $EORE offer tas&semeaﬁggt’gaﬁ.an&%ﬁ dtgtng usd GEHEE

token is rot ate rom erent an 0SSl ng
process, the trandpmtemotpgracnmw decuprenf entgkgny  enbossed with some |ines,

dots or enbossings e @’gé% ngs,

and preferably at | east tqﬁé te{g‘p‘;e}i‘gn ﬁ%&%@%%&?ﬁg%ﬁ%@gpabl e
of being det ect d@nsparentdndicia dice prationAfdhe bynk rotel dogument i tolxocibrisiialsg t o yet
anot her aspect Wféme%wofwmgémpmﬂﬁ&aaﬁahbeqm%m%uc' ng a

bank note or other securlty docunent or token havin | east a portion of

pl astics nat eri 22t de thetiagsparsat Rartionssass 19 fom Pﬁgnqq#mmse crosmEthsur f ace

of said note; deeuiiiY béddWednAhSRardPiedt Yool dnd tHPSHalple Aa. €MDOSSIi NS i n said
pl astics portion, said enbossings be|n capabl e o detection by the naked
eye and by touch. Acoordmgtoafnnhcraspccto thcmvcnnonthexezsprowdedamcthodof

producing a bank note or other security document or token comprising the steps of:

pm'tndmg a substrate having at least a portion formed of transparent plastics
material, printing indicia onto part of the surface of the substrate in such a manner -
‘as to leave said transparent portion of the substrate indicia free, and embossing,
engraving or otherwise physically deforming at least part of the transparent indicia~
free portion to form an embossed image which allows light to-pass through, the
image being visible from both sides of the bank note or other security document or
token. _

Preferably, the transparent portion is embossed with a matrix of lines, dots
or other embossings to define at least one shape that is visible in both reflection and
transmission. The lines, dofs or other embossings formed by the embossing process
preferably produce an image which includes a plurality of different shapes wlﬁﬁ'_gh
are more or less apparent as the note, document or token is rotated or viewed from
different angles. In the embossing process, the transparent portion is preferably
embossed with some lines, dots or embossings of greater depth and/or width than

other embossings, and preferably at least the deeper and/or wider embossings are



T pret e'rred formof the.lnvention, the enboss'i rtgs are formed |n the
~portion of plastics matéerial during the printing of at Ieast part of the E
.andi;cia pgnto the note, docunent or token; and nost . :
dintaglio method to print said indicia. ST O
-preferably forned by-applying an enbosy
pl.asticé material under heat and pressu
t'enperature nmay fall substantially W|th ' f_,
pref erably about 80Cy and a conveni ent enbossi ng pres = nay. :
substantially within the range 30 to 4@ WPa. The beak note- may” be forrred
entirely fromd&EaisBPsd dddca byGfealBbeiht ahked@ye hd 6108En. OPaque coating is
~applied, except in the region defining said portion, .the 9(;tdl cla being -
printed-onto the: OM@“&WW °TH%’°%RSH’§§?WQ§°W°{J%P‘}9P"8 Amgthefol |y |
\tN' Lh' n-. iltranswt r@&lﬁcm 'tdWhGAr&'n%wor SthErSsecydity do&ment oihﬁimhﬁdv?xg daea.tfmnt or i T
.t oken. ernatively eoaqeareasrroun e -transparen iradic.
is-free porti off feﬂ%%’ég)‘@??ﬁ(?gg‘gﬂsm%) & FIPSy %‘%Wﬂ‘é'ﬁgé{'g“?a °'¥%rr§$'§ °§ont| AUOUS -
| mage -Cr.ossi Ngofshid nd@lddtamyntlee iokeend fiening eanuamempssiugmsadplasﬁhscor ding -
toafurthera ect Qf ‘theinvention e Viky
~ -produci.ng bank ?‘bé“gfmg?’ﬁ‘g?se?éﬁﬁt’% ?f%gleﬁue ntbg %ef‘%'%gk@m{’f%“securl ty -

_ d|eV| tCGS cogp[l Slt nﬂ:ft}ﬂrpraﬂetrﬂgfdmammhdm;mﬁmt.whmgmpossmgedrel fgttn@i in ﬁ a -

pl astics. substrat.e a PRls Is Qi i ng- neans
to. apply ink P?f“?'hg %Wﬁ"ﬁ@a gggure g Pf;{hng rre%t%s to press
the plastics smbaroteaummmrtthm.andnostrpgefmlambys:emgmattaahn@qﬁmt he

printing neans ﬁ naf.erred as indicia onto the plastics substrate,
‘whereih the in and printing nmeans.are so constructed and arranged

as V to. leave salmmmmmqammdmblyéamdM@ﬂWSQMe free of
Jindicia, and Sa‘#@ﬁwﬁgﬁﬁ“&}t‘]‘%ﬂ;ﬂ gmaﬁ%'uﬂ@&%eﬂ%ﬂ@ﬁm&ﬂk iedt

engr avi ng or pnysi catly. - -----=-------2- (" 47161.1 ,sn’ 'I' :
-5 ST embossmgtempmtmemayfallsubstanhallyvﬁthin the range from 70 to 85°C, K
: s f,:preferably about 80°C, and 2 convemmt embossmg pressuro may fall substantially

within the range 30 to 40 MPa. : _
" ‘The bank note may be fonned entirely from transparent plasncs matmal to
" which an opaque coating is applied, except in the region dd:'mmg said portron, the
 indicia being printed onto the opaque. coatmg _ o
The ambomgs may be provxded wholly wnhm a transparent, mdxma— free )
portxon of the note, document or token. Altamattvely, the opaque area surroundmg '
- the transparent, indxcm—ﬁeeporhonmay alsoboembossed preferably so asto form
L aconnnuousxmagocrossingthebomdarybetweentheclearand opaquearcas L -
: ~ According to a further aspect of the mventton there is provided apparatus for -
= preduung bank notes or other secu.dty documents or tokens thh secunty devww,
comprising printing means for applymg printed mdlaa to a plastics substrate havmg
+ atleasta transparent pornon, mking means fo. apply ink to the prmtmg means, and -
- pmslne-applymg means to press the plasum substrate onto the printing means so -
" that ink from the printing means is transferred as mdlcxa onto the plast:cs substrate,
wherein the inking means and printing means are 50 constructcd and amnged as
- to jeave said transparent portion of said plastlcs substrate free of mdtcra and satd

= apparatus further. mcludes means for cmbossmg, engravmg or othcrw:sc phys:cally

¢ .



ia-free portion-to forman
enbossed i nage which allows |ight to pass through, the inmage being visible
fromboth sides of the substrate. According to a still further aspect of
theinvention there is nrnmd.ed__--a-ppara 3 !
ot her security docUnents.o P W
printing neans for;applying prij nteji i
i nki ng means to ap| Iy i'nk tq the pi
means to press the tics-suhstrate onto tb.e»~p‘r|nt|ng MEaNS =S¢
indicia is transferred fromthe pr| nting means to the plastics substrate
wherein said ap, ratus. . further i-ncludes ans for enbossin engravi ng or .,
ot herwi se physi g%ﬂ‘ﬁ? delf't‘ﬁlfﬂ% NSRATEr P ‘S’ﬂ r°lt‘15'é°“dr>&§n=e§"tb§&'§f’r'atgé to form
an enbossed i nmegdchoallosvailighto iphssalirougdh, clie image bdihg visiblelfitornl dbhctided obthet he -
naked eye and ‘Qy.touch: The neans for enbossing, engraving o; otherw se
physically deformng the portion of the plastics substrate preferably
conprises at | east Amrtﬁ!ﬂ)@ssi stijl Burttee aspogt of the inysplidne there isa?'mjri@drt i on of
the substrate y - B, ] The
enbossi ng pl ateggﬂtt'e ?/&gmg b%%%%&%s%&oﬁcggo teél%bg’slgggﬁﬁgg ts or
ot her engraved mmmmmmmmf@@plmsaw frdicid tom pigstiashe

substrate, pro uﬁ{qﬂ efhdl drbESre or

ot her for natlo(r%g&?émfn ng tﬁ%ﬂgggdgpge,gﬁfﬂm{%g% ngﬁng;r té on of g?lkﬁlg

substrate. Pr efmbllglpmﬁv Risstiesheubstrate ontodtbe pripingemgrnsaodthrtoindigia ns ar e

deeper and/or hdel.d \@Qréﬁ) on the
Bﬁﬁgnt#cdeémﬁ ossgg | nes i >

enbossi ng pl ate SO as ots or oth r formations
of different deishesingingd F‘UF emBoSSIREcSETRVING of Piprvise phyicallydlefarming.  The

lines, dots or Qididn dricPHstioriabsihte 18 Edrnintibosieqinige aﬁ%agomoﬂwhfchrmy form

di fferent shapes wthin the enbossed inmage. In a preferre nbodi nent, the

enbossi ng pl at € e o e deteciest by tbe naked oye and by taagh-ext endi ng at di fferent
angl es and defi ni ng'rﬂeinaea%ttm%t;&a@?@a WvinPér otiidtRise BRERRARA ﬁdefbmﬂgmencl udes
ess a

di fferent shapes whi ch becone nore or pparent as e bank note or
ot her security ROFRRRE e plasticy mubstrate; % SomRRTISCY ’?‘etﬁﬁ ssing plate

which is applied to said portion of the substrate under heat and pressure to produce
said embossed image. The embossing plate preferably includes a matrix of
engraved lines, dots or other engraved formations which, when applied to said
portion of the substrate, produces a corresponding matrix of embossed lines, dots
or other formations forming the required image on said portion of the substrate.
Preferably, some of the lines, dots or engraved formations are deeper and/or

wider than other lines, dots or engraved formations on the embossing plate, so as
to produce embossed lines, dots or other formations of different depths and/or
widths on said portion of the substrate. The lines, dots or other formations of
different depths and/or widths may form different shapes within the embossed
image. .
In a preferred embodiment, the embossing plate includes engraved sets of
lines extending at different angles and defining different shapes so that the
embossed image includes dif_fercnt shapes which become more or less 'appa_rent-as
" the bank note or other security document or token is rotated or viewed from
different angles. |

The embossing plates preferably form pan of an intaglio printing press



- cylinder, with substrate feedi- nglrreans for f.eedi ng -a—t-rans

: d| fferent angl es. The enbossr ng pl ates. pr eferabl y form part of an- i nt agl i 0"
: prlntlng press 6. havi ng . prlntlng means: . inthe formof a: printing pI ate
~'cylinder and pressure- -applying nmeans in: the. formof an rrrpreSS| on.-

_substrate to the nip between t'he “printing pl ate cylrnemmcé'ﬂ"t"ﬁ'ém
|rrpressron cylinder. One or both of the .cylinders:off the m&a@?ﬂMr _
. press .may have' a packing bl anket on its-external surlfBee:mrade; " om .
~.conpliant naterial which al 'ows t he subsGtrate and engraving-to mate-
perfectly under - |1 oad and- terrperature for ‘many i npressions. Preferably,__ T
plurality of" hying\Ritmtingrisrany fry thel formsofas eprmmtg)lpp&r ajiider dhdt ﬁessuﬂ.erl pheral -f o

- [ sur f ace " of thehpp yiﬂgtdzdiﬂsxB'ﬂ?Jt%menﬁﬂﬁm,&p%%gg i 8‘“’?%’213?“23& ref er ael y

~in the form inking roller wh ’ﬁot

‘supplied to t dragaren, gl af‘r"ér%bﬁﬁmto theilnipt betweent the lpanﬁ-rg)plseed Co

I'eavi ng sai'd mylrhdeﬁﬂnd 6 i préssid Gfinde, ‘Mn@'o?%oﬂeo?'? cﬂrﬁ OV' dedto "
ate cyl 85 aspects

. renove: extraneou i nk fromthe printin
of the presentPT] Hf"f‘soﬁ‘a??\rhﬁ # H'é’g@; opdl, °Wwa%fmmm e only,

S with ref erenceoomphtdea@nquidr%wgméWSndé Mg%‘maﬁ'pg“&ﬁé&lr |ct§yad.e\'/lgces. |

schematii ¢ vi ewy Hgﬂ%?{'ﬂé ‘0 roduci.ng bank. notes w th
- thereon -in-: accordmﬁce % mf"ﬁ 9" “Fi- gure 2 i's an isometric view - |
-of ‘an inking roll ePrcicfablyhephmnyelmgmvﬁd Einbw‘sﬁ phit@eindorpsiaied 5661 ONal
- view of the n| Q‘ﬁm@,ﬁ.&cg in der -and the 1.npression.
. cylinder of the r at usgﬁllI EI g;iuiﬁgé’qafgcﬁfng &%%‘%F@W@Yﬂ arged
~ schenati ¢ vi edindlie mem&inse'olinnw}mhﬂadapml sfonhaGERICRRespptbd b hbie
- invention; Fi of"’lh miﬁg SIS fro gpfferent angl es - of -a .
- banknote . rncorporatr ncg a ecurr? gevrb@e“?‘?? ¢ 57188, sad ppaiign dngicia nventi on;.
Figure 6.is arfreen & Wmmﬂmwmmwpmexﬁne&&wﬁﬁﬂﬁﬂﬁée of |
"Flgure S prmungpla:ecylmder. S i o
Lo 'Ihevanousaspectsofthepmcntmvmuonwmnowbedwqibed byway
of mmple only, mthrefemwctotheaccompanymg drawmgs mwhrch ) -
| I"ismllsasch@mmcwowofapmforpmduangbanknotesmth_ o
. secunty devrcesthcreoninaooordancomththoinvmtron' . - S
o FgmeZisanrsometncvrew ofanmkmgrolleroftheapparatusofFignre-f".l'."'- " o
s F'gure3rsasecuonal vrewofthempbctwemthepnnungplate cyhndu':"___ -=_::'-: Lo
'_andthem)prcssroncyhndcrofthcappmofFigure1? ' _ .
- Figul‘es“aimd“barcmmlargedschematrcvrcwofpartofasecunty-..
' devzoemacoordance with the invention; . o
- Figures 5a, 5b andSCarevrews ﬁom drfferentanglcs ofabanknotc o
§ mcorporaung a security devroc in aocordance wrth the mvcntron, ' S '.
i FigumGrsanenlarged vrew of thesecunty devrce of the banknote of Figure o

PR

Z e

S Thc apparatus shOWn sc.hcmatrcally in F’gure 1 compnscs an mtagho pnnung' E - o
; ' prcss comprrsmg an mkmg roller 20, a platc cylrnde.r 22, an impression cylmdcr 24

o _'_and feed rollcrs 26 and 28 for fccdmg a plastrcs substratc 10 through the mp

- between the plate cylmdcr 22 and the i rmprcssxon cylmder 24




4. The appar"at Us shown' schematically in Fi gure 1 conpri.ses an int a'glfi'.'o'-':'

prlntlng press conprising an.inking roller 20, a plate eylinder-22, an R

- inmpression cylinder 24 and feed rollers 26- and 28 for feed| ng Iastlcs -
. substrate 10 through the .nip. betveen the plate cyling ang tthe -~
-inpression c¢ylinder 24. 7 The'intaglio nm&thod: of |if ;sup.'c& N1 _If'ves specn aI
© inks ber ng forced into 'engraw ngs on- pr| nting pl |

eyl i nder 22, each plate conprising a. heated nic =
The ink is suppl ied via an ink duct: 21 and i nki t.._-a-- The pri. ntlng

'platels then Wwiped by .a wping roller 25 cleaned with elther aweak g

caustic soluti on o e cak¥SRLnHEP pARly LFbhes epihy imaeig khat itbe ar eas

ot her than the en romin 0 part of -
the plate | usbravinghon printingplatesS3taf %Blat“'é‘yan‘tﬁ“e%h"ﬁg L mmr?é'tsjagso renove -

~“some of the i nk fro t Q‘E‘?“ﬁ tgomélmws%ﬁﬁﬁxeﬁrﬁmasmhglum&lowur The ..
plate cyli ndenh la?rng{] te b[}ﬂa 3

t rough thepﬁ*g area. ungﬁgﬁg % Qady of .30. to

" 40 MPa at 70 tmkﬁ@@uedéﬁelﬂFmgnhQﬂqplﬂﬁést‘We‘? Y AREPIE &2 fenip

(Fi Eure 2) e%p§ &ugg,mﬁh%megmﬂ?mummmlemmﬁ@e -Cli-hl s .

. packi ng acts asacorrplant mat eri.a 0 e t en ;-

“l'ate to mate. pmcdsslthqryhﬂarm'e?nm ﬁ%t’% ﬁ{;so‘?o graV| gaﬁpdl%aﬁ many R

- inpressi ons. aﬁ?%m%m&mwtmumwm Badth es -
ts

~thick. -. f|Im

special : inks, to.b high
~ resol ution of - MWGW&‘@@WBW?ﬁ@mP?ﬁ 83%g£curreﬁﬂ{°%§lm%\l}ed because -
©of the ink pri pihgmaigh iR maloﬂdbﬁmpr@d@%ﬂﬂg“%fﬂﬁﬁ%ﬂe lipg, .

- sinulate because of the .t rrp I ©30] (¥ i’dﬁi}nﬁmd AR
- because the- raohitheyPasof ﬁ ?@%&J?‘Fﬁw ri nt er?il | ntagkie
. printing pressmaﬁgmdmmmmmeMh ®in‘that

L htshaced | pt crevi i ERE LR i 1Y B bkl F‘Eﬁ’%“‘%‘#""ﬁ“ﬁ@‘“ﬁ“’““e‘?ﬁ”f ovl dedt
~-cylinder, the, mﬁgﬁﬁgmﬁnsoﬂ‘his\w ofproeess bas separplpivaty &qﬁﬂwﬁkﬁ
L.”ﬁﬁu{ﬁeg'rZLS " e gwm%wr@pﬂmaﬂ@mhmﬁéfpmuﬂs B
R -.feeloftheﬁmsheddocnmentismpmvedbeeauseofthehkprlnhngand“
- .mbommdmpmisvmhﬂdwmulatebmseofthetempemuresmd Sl
| _ '_lugh pressums mvolved and beeause the machme :tself is only sold to security o P
- mtagho pnntmg precs of Figure 1 dtffers fmm standard mtag,ho pressec -
:m that the plate cylmder 22 mcludes a pluraltty of embossmg plates 32 provxded - e
) o ‘at spaced fntervals in the arcnmferentxal surface of the impression eyhnder, the o
R embossms or engravmg plates being arranged in use, come info register with .-
| rrespondmg pressure plate elements '34 in the c:rcumferenttal ‘surface of the -
| mpressron cylinder 22 when the plate and 1mprescton cylmders 22 and 24 are.
: rotated in the du-ecttons shown by arrows A and B respectwely -
. The xemammg areas 33 of the ctrcumferenual surface of the. plate cyhnder
. are engraved witk .-nnted mdxela for bank notes or other security documents in a |
.' known manner as thh standard mtaglxo dies and recewes mk from the mk duct 21 o : |
. and the mkmg roller 20 The mdtcra is subsequently transferred from the mked S
surfaee of the plate cyhnder onto one side of the plashcs ‘substrate 10 as the._

- B - substrate passes through the mp between the plate and 1mpressxon cylmders ?.2 and S RN



-:IHDFESSIOH cyllnder 22 when - the pIate and |npre55|on cyI|nders 22 and 24

- are -rotated in the directions shown by arrows A and, B=&espectr
remaining, areas 33 of the circunferential surface o BﬁﬂfﬁﬁdﬁéT@%Eﬁﬁd r
_are engraved with =bunted indicia for bank notes or gt her A
‘docunents in a% -known manner as wi t h-'st'andard |ntagI|Bmﬂﬁ§§%§§d re“'iVes,

Sink fromthe-ink duct 21.- and the |nk|ng roller-20. TTeindicia ts .

"subsequent ly, transferred from the i nked PLP'. substrate passes through the’

:";nl p between .the. Lgl ate.and |npre33| on ¢yl |8nders 22 and surface of. the
- plate.. cyllnder nt-o one side.' ~of the pl astlcs substrate 10 as the 8 In"

t'he met hod of the PEE8RNL md'b\/&ﬂ}‘é ast i cs substrate is. prefer abI y o
‘transparent, at | east has one gﬁscxﬁ Al VOB Bsiastics WF?‘BF%PTCE‘—FP@IY as.

shown in Fi gurté“nép“‘f‘h' orsttrlpagt Baszepcqer tnI%'- traisparent rpokticas, 20, ia6 skdbn O - for rred
e aicﬁgﬁg'gggﬁ‘é‘gg‘“’ ﬁ;':’ Bﬁi‘“%ﬁ?‘t Bl LSSl e P 2t
- “security’ docunen g‘b ahe ‘%Wsﬁa(ﬂfdh‘hplabmhndnemmhrréspommgtﬁ i nk| ng-
rol | er -20. The therpatssofrthe b&mtxﬁ&sazom&gchﬂ“ 'd@&ﬁmg%é il herefore
recelvellttler%%& lﬁléfra he|nk|%roller ; Wiffeingiciar s of .
" the ‘substrate 0 °P@Q§b@@lm&fﬂmﬁmﬂeabosm ng .
-~ plates 32 “and mmmﬁﬁo%mﬂ&lﬁﬁﬂn%kﬁ]ﬁgo&e@ tstfx (g free of
~printed indict {?egégé nk-.sal vage -nea 1S the _
'sal-vage ‘rol | er an P Bhetiie intaglionress athen dhe cmlmsmg pgteemess i nk
transferred f r@ndtﬂtnepncsshrer’plméeiehﬂﬁts%ﬁ &th?ﬁe? Syf i nde méZ TE
tons an %‘?g"éi 1oy oves

enbossi-ng . pl at tain pr Oj ectl ng por rec
formng an. ﬁ%&ﬁéﬁg@ frew of alsalvags, roﬂﬁ'(&ddhk@ésbﬁbu

Shetrarsio B%ﬂﬁ%ﬁ;ﬁﬁ%ﬁi%ﬁ%@ 58, B i @é‘rez%“?he

- |n’preSS|on cylln qin‘detail -in Figure 2, the indicts--free:

. region 12 of the sulistenbossinkblites R EBAGS gﬂo SBH{B DL 0h, hines, dots
’_; Or ot her engraﬂmgg forma securi ty evi ce ﬁ% groo S e
- arrangement or matrix of engraved lines, dots or other engravings, - = . .

o | preferably of dlﬁ’e:mt dopths or mzcs 50 thntwhen the snbslmtc 10 passes through o
. S the nip bctwem the plate cylmdex and the i xmpressxon cyhndcr, as shown in detail h :
BT in Figure 2, the mdxcxa—fme region 12 of the substrate 10 is embosscd with the ” R
. matrix of lmcs, dots or otha mgravmgs to form a sccunty dcvxcc on thc.?. S :
o transparcnt mdxaa-frec poxuon wlnch allows hght to pass thmugh. The cmbossod_. : | o
- lmcs, dots or other cngmvmgs may bc an'angcd to form an unagc of any dcsxrcd I. " .
' shapo whxc.h is visible from both sides of the bank note or other sccunty docummt :
'_ | or tokcn, and the dlrecuon, width and/or separatxon of thc lmcs thc sxze of thc dots '
' . or other cngravmgs and the dcpth of thc hncs, dots or other cngravmgs may vary -
- at dxffcrcnt locations of the e.ngravmg 50.as to producc dxffercnt shapcs within an -~
. 1magc which transmu more or less light and are more or lcss appamm as wxll be
_ described bclow with referencc to Flgurcs 4106,

. \5 s
In cmbossmg thc sccunty dcvxcc onto the substratc 10 for thc bank notc or

. -.othcr sccunty documcm, the- chomc of thc cmbossmg pressurc and tcmpcraturc is
o .'_1mportam since if thcsc are not sahsfactory, the embossing proccss could lcad o =

X wcaknesses in the cmbossed area and subscqucnt splxttmg of the resultant sccunly ."_



tfr'an$.'par'eht |nd| caa free portron whr ch al'Tows ||ght to pass through The

* enbossed -l i nes; dots.oer . other engravi. ngs ‘may be arranged: to forman |mage [

o of. any' desired  shape Whl ch is.visible from both si-des_of the-bhan
“other ‘security- ‘document - or token, and the di rection, w;dmmEN'RﬁHEET
'separatron of thelines, the size of the dots - or other engravi nawd

. depth of ‘the lines, dots or’ ot her- engravi ngs may vary r:&te d\fs

. locations of the_ engravi ng so as to produce di ff er ent bsHap =TT 0 an. _

o mage whrch transmt.more or l ess |ight. and.are nore or. ] ess apparent as

will. be. descri bed bel ow with reference 90 Fr gures 4. to 6. |In enbossing

© the security devib&neallbPr t:ﬁteen%tt?éh Rng
security docunent, the choi ce. of thgegg as" "b“?"é‘é g'gng ffkt‘%‘ﬁﬂefa’t ure.is

t_';h_?é_ S

inportant: si nce Ofigingloun, Uipsreduging shei effe&tpbrhy enfbiogsingTh T, Mg a[prereRes - coul’ d

lead to \Aeakneaﬁaasdmau,tmeuﬂfgm%ﬁ&d x@fn%féra%i}dseﬂbb E(%x%i?l't ' ét' ”ﬁta{] the.

resultant securi:t docunent ;. or he e ossed ar

~ pl astics materiB ‘X‘f‘fgcﬂﬁnhr‘ﬁ' q?&i!? RaBGEbEt (1t5§‘mb¢ndgﬂ ebber Cbued‘rpottdnuﬂamceducr ng

t he effect of t erom ttielighprel§iotB cylind r therntaglro
nding terighp cylinder@24) ﬁ@pﬁﬁ%ﬁd q ﬁg&é‘g\'icyafad 3 gh

- press’is preferabkc\é_‘lb et to abo t OC with a.2mm
-density paper b8% ? ‘@H‘ﬁf‘f‘ £ deaddn tkoonip el appsexinatelyl thirtyefive mnaroundr ng
the. i npressi on Ifthé finliEedAnknol &ﬁék@cﬁﬁdddcﬁﬂﬁﬂsiﬁé)&l? 1hd] % @‘{? ty

ir

.'fpreferably arrapged so'.that..th ad in the nip is approxinma
five MPa. If thg&ﬁm |§hbé’g' %“r?réﬁtﬂ@%rnbamshg@é@m@ye Qmerseoonépas be
“ printed with inthamighthe intaplit preg LR eRbOISS Wﬁ%ttﬁ%%mﬁgtﬂg%tﬁpomd be
~ ‘done last on-a ﬁ’&%ﬁgg‘i’g&’% %hrou he |nta? ress. so t
. enbossi-ng wi-l | No S %?ﬁrfg? °¢ﬁia@m$&mmdo¢lmy;non the
~ ‘opposite 'side of tha‘olamkwhh&epfevattieﬁrof ih% dEQIERE B brotebiv@gnlkig), \ W'th
- the ‘prevent.ion’ j&g&ﬁg{l d %}aﬁr ot gctive coating, PR
_preferably conprisin e °f§(77 Bf’ ﬂ?ﬁ'f%ﬁ‘a@ﬂel@frﬁﬁlm of a
- dissinilar refmé'emvoendcndeﬁqmanspnemrmmy bslabﬂleﬁaév@x mzvaa.daesegppl ied.
-‘over. the enbossgd s a6 b 185 oating is pre erany
~such:'that it w]|l (% |nt’1§(‘aﬁr= g%eu%m y such that t will not nterfore - '-
e thhtheoptlealpmpemesorthefeelofthedocnmentmthecleararca.' ' _' SRS SR
L ‘l'heembossmgplatesarepreferablyformedbythefollowmgmethod F‘n'st,' 5.__- N
S anmgravmgis cut into a picce of stee] by hand as with normal intaglio dies. This ~ .
_vsteeldletspmsed into plastxc, whxchlsthen ooated thhasilver spray solutxon' S
o and then a master plate is grown electrochemeally off tlns ‘plastic rephcn. |
B Subsequent mckel embossmg plates may begrown agam electrochemxcally oﬁ thls'- _
"-.masterplate. _ . - S Lo
o 'I‘he mckel pnntmg plates are then electrochemlcally deposxted w:th a thm
. ]ayer of c.hrome foragood surfaoe ﬁmsh andtomcrease the hardness The chrome '.
S finish is xmportant becanse itis 1mperatxve that the h:gh gloss of the clear plasucs_
S ._ substrate is mamtamed and the reflective pmpertxes are not reduced _
- ' An mmple of a bank note moorporahng a preferred form of secunty devxce -
| ' whxch may be pmduced by the method and apparatus of the prescnt mventxon ist o
- illustrated in FB‘“'CS 5and 6 of the drawmgs, and the manner in which dxfferent - S
- ' parts of the dev:ee beoomc more or less apparent as the note 1s rotated or v;cwcd R T

from a dxﬂ'erent angle relatzve toa llght source wxll be descnbed wrth refcrcnce to s
Fi gurcs 4 and 5 S T

e .or - other « ... ./ .



,W|th the optlcal propertles or the feeI of the docurrent in t he- cI'ear
’ fThe enb055| ng pl ates are preferably formed by - the foll ovm ng- rret__h_gg]__,.Eas
~as engravi ng. cut . into a piece of st.eel by -head as Wi ta=rroFmaf T ﬁ@

dies. This- steel die is pressed: i@t o pl.ash; ~whi ch |stBﬁBh‘~cd‘a‘ti- th
Over: spray ‘solution. and then a master plate is gr ownlt el ect

thi-s: plastic.

"~ -again el ectrochemically off -this master: pl ate:- The n -
“are then el ectrochem cally deposi ted . Villeh .a. thin Jlayer- of -chrome for a .

repli ca. Subsequent ni.ckel ermbossing p atates

ar ea

good. surface finis EncregsePt he harglrjess The chrome, fini sh is

i rrportant because It |s |

1% 91,40 pRgrPoRtes st Sesprityhdevics S

-pl.astics . subsmbassed |0910rmmn@mwpquh 420t owf Jxeﬁrlofehq)ﬁap.ermlleﬁt @ee not '

oo e bl b S e B R 0

. present i nventArdfraD Iyt Pé

manner-in whi qﬂuﬂh @k 9k n

'as the note is rot at ed or v&@e\%w}rom a %V%@@g@?g&,&g&gbg@ llw\‘]j%‘ﬁt gpgarent _

" Tight source fPHntedwi dndicin everyiyhers wicert tea Rastionyd2 ‘FhmthsMMVEe 10 As.

‘shown "i'n" Fi'gursp #enfboksaakit Reilie’S w&aeahaa%@%aamse%y by ﬁéetﬁt%a t%g aﬁgt

aﬂyﬁmwﬁeﬂ ettbwea@reidspommﬂoe@ew th "
of the remaini ng part of the bank note is.
h_t he, bank note bly conprises a . .
p g”\s/éﬂ’@hw‘fg‘%“ﬁtdgﬁﬁﬁ Wrﬁcﬁ”@l"ﬁmémyv\here -
‘be" .

enbossed onto

. the fegion 44
. indicia and pbﬁfriﬂd&hqe.all
. printed wi:t h |nd|c
' transparent pl astl

a trans a eg;r portlon ‘42 at one corner

| eas

- except thedpormlmgthmhoﬁbﬂzbmlmdwﬁcm diﬁgksefehnémcﬁﬁngw&ﬁgd,glt %I | X
‘appreciated. t ' rned o Q que nateria ic
" includes a trﬁs‘ﬁgrené}a%?‘& %Wﬂ%%&ﬂdﬂ% ReriBR 8RR Lecurity

devi ce. The sémqﬂymumeemomm!ttnnmssimgofdigher det a||

conprlses

The region 52 comprises an onte.r rng mclndmg a plurality of fine, closely

in Figure 6 and

. .-_8paccdembossedparallollme8.andthoxegxon54oomprisesaninnerﬁngmcludmg - e
Lo v plurality of fine,” closely spaced parallel lines extending substantially_'__ L
' _Pﬂpﬂndmlarlymthehmwithhmgmnsz. 'lheregxonSGtsarcularmshape .

' _and includes a plurahty of more widely spaced, fine lines extcndmg pamllcl to each_. . i _
other and to the lines of the i mnernng region 54, and the regxon 58 is in the shapc SRS
of a three limbed devxce supenmposcd over the inner ring 54 and the circular - - -

| outer parts 53 55 .57 and 59 of the hnes dcﬁmng the pcnmeter of thc different

rcglon 54 and mcludes a plurahty of more w:dcly spaced fine lines extendmg.

parallel to each other and to tho lines of the outer nng 52. The fine lines of each ' L
" of thc regions 52, 54, 56 and 58 are typxcnlly about 401 mxcrons deep and about 125 s
: -mxcrons wide and are prcfc:ably U—shaped in proﬁlc as shown in F'gurc 4. The

Ce __shaped regtons axe prefcrably dccper and coarser than the ﬁne lines to prowdc a

-»I_bordcr effect at the penmcter of cach shape. they may, for mstance be up to 150

. . microns. deep and up to 500 microns wide and of square—-shapcd proﬁle Lines of

this thxckncss and wzdth may be dctected by touch in addmon to being wsxblc undcr'.' h
' transmission and rcflccuon L .

- Rcfcmng to Flgurcs 4a and 4b it wﬂl bc apprccxatcd that whcn a banknotc o

t,

-;jo'f f

“printing Pl ates

rqmmgwmg»fsherbmlenotk :srpmnwdawtmgm;cxand the "
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to-a greater | esser: ext ent ~under: reflectlon and tr

- _'an arrangerrent -of - hor| zont aI and vertlcal enbossed Ilnes defr nrng regr ons '_
52, 54, 56 and $8 of different shapes whi ch formlnages that .ire visibkbe -

RECR O shesst,

The region. 52 conprlses an out er. rrng ‘i ncl udi ng--a- plur FTne
closely spaced enbossed parallel lines, and the region %te, _gp@&;&an -
inner ring including a pIuraIrty of flne cIoser spac :
extendlng substantial |y perpendlcularly to the lines within reglon 52 The

- ‘region 56-is cireular. in shape  and-incl udas a: pl urallty of nmore wideély.

) '-spaced fi ne. lines elxtendl nggoarallel t'g  each.  -other and to the-lines. of |
d - the inner ring redi SATSATIRFOPHRC difliding 8 chumy] detiec éhagsordande with e .

~l'i nbed devi ce" supvavcmnpmmﬁc\ouet’mﬁahﬁxcl SIRESE thi @gcﬁﬂenﬁ%httﬁ@u tsﬁ{rﬂ:@tm the =
regi on 54.and i ncl, Fgasdeamgllgr al IllX’gﬁ Emre w del'y spaced frne [in %
“extending ‘paral’l el to each OFh& & togmed, by I“ten"é%b%’f"thnH% 69udats or pther 52

“The fine lines ofengmvings 69, wiﬂebacenyemeizlesﬂppa'i&t@de%mﬂﬁ&t tsvrat %1 hry

§ about 40 m crons t 125 cr.ons e and_are: prefera
- U-shaped-in prof |‘ﬂe asﬁtgﬂa%‘t‘?éJ “‘ﬁ”ﬁﬁr?&m’tﬁ’tﬁ"ﬂ» 2§ § @Yn}?a‘f'g's“"ﬂs» m% Oftlﬁ and
59 of - t-he I'i nes dmlmvmgomhhelimnmméem]masgmcd tHir6dphhe e ,ﬁgﬁ&g fouly are o
Vi order co

f ”preferably deeper greer | Ilnes to pro
~effect at the. perlﬁeter %""é"a‘éfh%%ﬁ%tﬁttg ﬂg's Hﬁ?‘me‘Fs‘FhﬁB‘Naﬂb@chbedlmiarto 15Q -

- crons deep and taphe dirsGon ii whmhsther\/hgm Rpdlpfl o6 e BoRBARE the Ni@lek| £ Lines

g of -this thickne néﬁ?eu he det cte -touch in addition 't'0 being.
d visible under- t?%ns s‘si*on ar@?re’ﬂag%“t ch‘( %F‘P"?ﬁdtl@‘*%aﬁ‘ésw&nd 4b,’
it owill - be apprecﬂeapemﬂhtatbemamateanknote 11 or ot her securi ty document-

B including a security mg vent | on_i's. viewed "
# from one-side of - the cumé 5#’ 0 dbffq*i@r‘ an§1|‘=de
B the inage or inmadH %%ﬁthﬁMnhh@ﬁdmﬁﬁheﬁ@tsmﬁ&ﬁamer

i engravi ngs 60 V\nlgsﬁ?ﬁ;qmcrmgls?&d rent .if .t ment: 1S rotat ed f»
or . viewed:- from a dijterent .angle bﬁé qhﬂ‘g?ﬁﬂ eand£ ’%H&Wfaﬁ °F-?

nost-of t he * 1 i gie ¢dggpaofithe linasitd mﬂuttgpwhnagoﬁurmdwlmosamﬁmrbesanwamrough

‘the enbossed- ||ne,suﬁatcgfonnthe security.device Wnen the surface of the, DI

: docunent i s subst ant uﬂ I Y per pendi cul:ar : : L
: _ “switching on and off". eﬁect where the seamty devxcc mcludes' ;

dxfferentsem oflmes extendmgperpendxaﬂarlythhrcspeato euchotherto dcﬁne e
dx&ercnt shapcs thhm the image is fnrther illnstrated m F’gnres Sa, 5b and Sc. o | _
- ' Although each of the dxfferentshapm xe. the outerrmg 52, the inner ring 54, ol
. the circle 56 and the three limbed device 58 is shown i in. Figure 5a, it will be. .' |
appreciated that when the devxcc is vncwed in transmlsslon with the hght rays" -
S | passing substantmlly pc.rpendxwlarly through the secunty dcvxce, only the borders L

S 51, 53, 55 and 57 of the dlffcrent shapcd formed by the deeper lines will be teadlly;.'_-:- . S

S _ apparent. If, however, the documcnt is rotated about axis X (or an axis parallel_ P
| thereto) mto the posmon shown in F‘gure 5b the shapcs 52 and 58 formed by the . - _
. lines extendmg parallel to axis X wxll become more apparent or "sw:tch on", thh . -

the outer ring 52 formed by the narrower or more closely spaced lmes mmally X .

'beoommg darker than the shape 58 formed by the more widely spaced lmcs Atthe = - R

~ same time, the inner rmg shape 54 and the cm:ular shapc 56 whlch are formed by
B hnes ahgned wnh thc du'cctxon of hght transmxssmn wm become comparatwcly less . L
..'_--apparem or sthch off™. S ' o



‘l

'-'-"to the d|rect|on in V\/mch the Ilght rays pass fromthe source to the R

v ewer, - and:” consequent Iy the i mage or:-'i mages . formed by the enbossed 1i nes .

60 of the security - ..device will not? be very apparent . ]'I-,?%QXEEW,L%? E@ll- L
nl g

docunent is rotated, or viewed from-a.different angle
. the enbossed |l ines arc aligned with-the. Ilght source
“ri.ght vaI ‘be transmtted through ‘the I nes. : and nor

: __effect ‘wher e the security. deV| ce -incl ude§2 different sets of Ilines..
“ext'endi ng. per pendi cgjﬁarl wi'th respect ‘to each-other . -to define di ffer ent
‘ shapes wi-thin the i m8H&S f’iﬂhﬂ?@f;“mtmlustmauwbdun aEisgiclr(@,Sa,,Sg,ns afejand 5a’

o Al't hough each  dheretod indo ﬂfcq:“oeiﬁbn SARER Fi ter {”he ‘I nner
o “the three F"P‘n‘gk’gﬂ

. r|ng 54, the . ‘5‘:@{31
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" shaped- f or ned Elbs)eat he ﬁeeperﬂmﬁ A “E‘Bnr%dmu;ﬂ slappéﬁﬁrhcd Ibi',md’wwever

- the docunent: |§"15‘ﬂ¥am39€ﬂlmut axi s X (or an axis -parallel thereto) into

- ‘the position. " showgha t 4%X§dg%mthe shapes. %&gmfhfornegmféb;gﬁ I:Mnteij

extendi ng. par allel to.axis
~the . outer ring’ Sfﬂme%lyllSmemmrm% 9&@1:&(—1?5 pased, Lines
8 faried by e

‘initially becamyng dpcks e el y
spaced |ines. E;t he sanelhnél M Tsp‘h’éf”rfeﬂgﬂgﬂaﬂé also Mucﬂi;]eut:l rcuI a.r

- shape 56 whi ch®&? T GroneRicl mﬂﬂfoﬂeef alimgﬂetdnﬂg thianik hﬁ‘cgl&,e% iy | ght
- transm ssion V\dbduxdeﬂﬁmqﬁmg ess mgpaf ent or. . Yof £, 12
" Conversely, t he. aocunent. 'Ts rot %P?Pmmamabmgsuqhar al | eI
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becone . -conpar at i vﬂmﬂﬂﬁﬁb@wmd WCQ%& .and t he shapes 54 and
SW tc modifeat

56:wi | |" becong, [ rent, and
g by nor e: cI oselg/ndg&ﬁ’mggg c%mﬂhOdandapparams d:sclosed herem vmhout
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S

1 BSRAP gg
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L elibbgsonn | H gu'r'é'
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- nore M del y spmi-l-r_ne,,s%am_t\h
- appr.eci at ed that th,@ mﬁﬁﬁnhr t-aven

‘aspect s.:as: i npr d)v hei ot sfa}:urllt -
transni ssi-on as |welk: s e’HeC‘,tlo‘n >
-ecopom cal” nethi ruf & _g ‘bank . not es..or

oY

des . |n |ts varlous__
nder"

iR ncorporat| ng . such securlty devi ces, . and: apparatu

made to the  var or ns. of 'security device, nethod-
di scl osed here| #m

""_j_-docurrents It will also be appr eci ated. thgs various m)dlflcatlons rray be

and appar at us

‘departing fromthe- scope and spirit of the prat

‘invention. 13 CLAINBL 1A &ctiUobiic OF YORA! sulh ok W6 ﬁ%%@.ﬁnﬁnaéj’s‘“k
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~indicia-free portToRc Nerikipfigand Eﬁi‘l“?"s&%’%‘dé“‘c ioncineluding ar | ty
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- .device, charact E?IXSg% in tE&t &gdgé%%%#& é?&?‘"&‘ﬁ
: _enbosm ngs forné‘ijﬁmﬁl: Eofated %ﬁﬂ@rﬁmdﬁm n@esmat 8F i aI

carr se.curlty'
%i?“gl Wit i x of

sald enbOSSings

4. - A secunty document or token, such as a bank note, compnsmg a

- substrate beanng mdxcaa, said substrate hnvmg a pomon of plashes matenal o
. eanymg a secunty dev:ee., chmctensed in that said secunty dev:ee eompnses a" '

matnx ofembossmgs formed in said pomon of plastm matenal, said embossmgs

T 'bemg eapab]e of being detected by means of the naked eye and by touch. .
- 5. A secunty document or token aoeordmg to any one of the prewdmg- A

o claxms whercin the secunty dev:oe oompnses a matrix of hnes, dots or other -

B '_bossmgs or engravings.

N 6 A wcunty document or token aecordmg 10 any one of the preeedmg_:_ ':.'_-' ' _
R clmms Whm the secunty devme includes at Iease one embossmg that is dceper. - L

L and/or w:der than other embossmgs

.. ' .Secunty dev:ce includes a first set of substantlally Parallel lmes and a second set‘..' S
i ~of substanually parallel lines extendmg at an angle nelauve to the first set of lmcs

50 that as the document is rotatcd or vnewed from different anglcs relahve to a llght AT

7. A secunty documem or token acoordmg to any one of the preoedmg-"'_ -
clanns wherem the security dewce mcludes embossed lmes or senes of dots .

extendmg at dxfferent angles to each other i

8._ A secunty document or token aocordmg to claxm 7 whereu. lhc |

o .-s°“"°°» the first set of - parallel lmes transmu or reﬂect more or lcss lxght than the iR




security docu

_',_bel ng capabl e of be| ng detected by means of the naked eye and by touch 5
A security docunent.or-teken according.to any one of the preceding clains
‘whérein the ' CUL LT oV cse,,corrprlses 0 dot's or other
. enbassi ngs _or. EfiGtavi.ngs Yuslen =1 ¢
~one of: ' the. prei rer ei n|jt he st&ﬂ!l-ﬁp WACEY diete TIeiute=—atyl ease *
~one ‘ertbossi ng 't bikts —and/ or \wi-eer=Ffian. ot el enhg EN%&EET ‘
- security document ‘or token according to any one of tibgfb_t_ﬁeég& ,
whef ein the seeurity device includes enbessed |ineskes—s8iiEes GF dy "
_ extendi ng at different angles to.each other. 8.. A security. docurrent or . .
* token accor di nﬁ“"t"gs& | ofi Brapel S ei n -t he - security device includes a first
© set f)}‘ ISUFSt anti al Dydpaﬂralchmb dbmatandcela a6cRdingltoSdim ?rcﬁﬁbSM%}na: |y A
paral l e i nes, ext i.ng, at. an relative to the first set of lines, .. °
D b ab. ¢ o Ao S ulact SR8 s ek LRt S Sl 1 el'orive
to a light souh:cbbedoheshormlsemsxbieqsahasebmﬁtyldbamntommmm»itedorfIect
" more-or less |j.abts LRaNedeNe -m oo -oqm oo - set ‘
of parallel. |I+’l’g£ %&&ﬁ SECUI‘IFlcs'C?nCUITEI’I nd% E'?er? accorﬁ%ﬁéifgn%?al m4 or .
claimb \/\herel enatshethaatthe ﬁrsgfseteofobaslmgswmmﬂeﬁi@saahdnerthtt is @bleoto Hei ne I'ines-

defining at M pe - which becones nore or-less visible as the
or ‘token is rotated or viewed from.different angl es, and

a second set of .|iA6s mmmﬂmmmmm@mawmmm st set'.

= of lines afd wyi ﬁ:grserqﬁ:u ﬁ&@pg &Qﬁg\n’eﬁ tPlbak ﬁﬁ 19& touch. - "
-710. A securi ty."docunment or "token a{:cor | ng to ?ﬁ ? ereln t e deeper -~
‘or coarser | i nagingt weasgyring scewity dogument Pb“’!smaw de protection. for-

~the fine lines agapgst m@%&m@u@e derthW%mmqr token:" -
1L- A security docunent' or token according to clairm9 or claim:10 V S

_wherein the fiYherpinthesfing lnes ges abowt A0 nicrams decpoand abaet 125 duisrors wide; crons
_ W'd._e C12 Aeecuntydowmentortobnaeeordmgtoanyoneofclmmsmo11

whetem the fine lines are generally U~shaped in profile.
18 Aseenntydocumentortokenaoeoxdmgtoanyoneofdmms9t012
,'whuem the deeper coarser lmes are about 125 mxerons deep and about 500-
:14. A method of pmduc.mg secunty document or token, snch asa bank
note, eomptising the steps of: providing a substrate having at least 2 portion
'formed of transparent plastics matenal, pnnting indicia onto past of the surface of
the substrate in such a manner as 10 leave said transparent poruon of the substrate
indicia free, and embossmg, engraving or otherwise physically deformmg at least
' part of the transparent mdlaa-free poruon to form an embossed unage which
_ _.allows hght to pass through, the i unage bemg vmble from both s:des of the secunty S
._.’document or token.. _ ' ' :
| 15. . A method aocordmg to claim 14 wherein the transparent portion is
embossed W1th a matnx of lines, dots or other embossmgs to define at least one
shape that is visible in both reflection and transmission.
16. A method of produc.mg a secunty document or token, such as a bank
note, which includes at least a portion of plastics mateng_l, wherein the method

- comprises the steps of: printing indicia ,onto a surface ot' s_aid security document




12. A security dnmmen.t-—-er;—t-eken—aeee%dﬁrg—t;o—any one of clainms 9 to it
wherein the fine lines are general ly U shaped in pI’OfI le. 13. A securlty
docunent or token_accerdirg to-any one of >

deeper coar sgf—H-nes—are-abeut 125 ‘:: Z :]a i de.
14. A method’ of : progici-ng security dicu@Ri: LN Dt €,
V' conpri sing: the stéps ‘of t.: pro\/l dinglla s or 3 -n.ate ___________________________ tion
formed' of traﬁtSnarent ‘pl asticis mater printing i Ndseia—anto= of

the surface of the substrate in such a rr?nner as to Ieave sar d transparent
porti:on of the substrate V indicia free;”and enbossing, engraving or

ot herwi se physidzadkey,. adetﬁbmsmg atgrdvaigsar on&r\b.s@acf&mngtsraarmnaaﬁr&udnndl ci a-fees
portion to for?Pan enbos ss through t he

i mge being vi B’Pemﬂ"&‘ﬁ? B@P?fs@gﬁ’e?“&fp"tsﬂ‘es ‘?@b"ﬁ‘r ?afce"mbc’ H%‘:H’ra bleoken. in
t he transparentofraleﬂeéﬁoarbyrmc ndked cyeﬁncma;t fadh.according to claim14 where

enbossed with a mat f 1 s or other ho o,defi pe .at

| east one shape thgi %W@f’gr“@“t‘ﬁ‘%o‘f’h“‘“ﬁe‘r‘re ‘gu‘"‘g‘ﬁ‘ éaﬁ'gfﬁ ‘é‘s{}]’ V 16.

A et hod of pr cphsnw;gnﬁonswembomyd sidth Lsomalines, dbtsloemhesem&bsﬁsgsaoftpakcr note

whi ch i ncl udes c{a él/?}wzdth rt %peogogm%gtrcs mat eri al, wherein the nethod
S 0

conprises the prin ng I ndI'cra®onto a surface of said security
docunent ?drat :' p?r:m A-imethod . aceqrding' tdi dny: onei of 1daims Itoloel? wherdinetibossi ng,

engravi ng or ot bl gﬁ trix of
enbossings in ﬁ&gw@% gef%:gn%gcs)%gr“gﬁl,ﬂgg%’%%%gg?ngs étagg’éggeﬁmﬁ\%lega

det ecti on by t He cachiatebreye and by touch. 17. A net hod accordi ng to any one
of clainms 14 to 16 er a:B%rﬁﬁn o) ort

| i nes, *dots or ot hey]e oggﬁﬁgs %eat eP Hée%?ﬂ /or &hﬁyehhhgﬁ ot her
embossi ngs. 18.cmbosings e @M@r%mmom@!ﬂew@ wmﬂdwhmﬁqﬁoﬁmerer n
the plastics H%Wofﬁeﬂﬁ%é@ﬁc%&&&k%ﬂoﬁ&iﬁes of dots extending at

di fferent angles
20. A method according to any one of claims 14 to 19 wherein the
embossings are formed by applying an embossing plate to the portion of plastics

material under heat and pressure. -

21. A method according to claim 20 wherein the embossing plate is
maintained at an embossing ’tcmpe.rature falling substantially within the range from
70 to 85°C. ' ,

22. A method according'to claim 20 or claim 21 wherein the embossing
plate is applied to the plastics material at a pressure falling substantially within the
range from 30 to 40 MPa.’

23. ° A method according to any one of claims 14 to 22 wherein the
secunty document is formed from a transparent plastics substrate and the method
includes the step of applying an opaque coating to the substrate except in a region
defining a transparent plastics portion which is to be embossed, the indicia of the

~ document being subsequently printed onto the opaque coating.

24. A method according to claim 14 or claim 23 wherein the embossing .
is applied wholly within said transparent plastics portion. '

25. A method according to claim 23 wherein the embossing is applied
partly on said transparent plastics portion and partly on the opaque area susrounding

the transparent plastics portion so as to form a continuous embossing crossing the




enpossi ngs. are’ fqﬁ;
- plastics . yaterial™

"'_tv—d'.-eac'n other 19 A net hod accord| ng to- any one of -cl a| s 14 to 18 wher ei n o

erlal during the -

n7_the “emhossi ngs-are.. forned in the portlon of pl asti
=¥ { docunent or

'-.'prrntlng of at . lkea i
_token..20. A et opt ;;aqeardiﬁngmtm any o
edi by @pipdiyi ng .an  eng il
‘ -fderlheat And - pr essHFE. 51 A et |
clalm20 V\herelnmﬁWIatels mai nt ai ned at |lan. C
-_terrperature falli ng substantial |y withinléhe.range from 70 to 85C 22. A
-. methodaccor di m 2. 1 wherein the embossing . plate is .,
- -’appl ied to the%& rfé%‘"ma 'glf'l a sPa‘t%“m“% rRELHEFal 17 ng- substantially wthi n
- the range- . from 30260 40 migihad 'acBling lomnumnhoﬂclamdl‘*dpﬂé vhgreimhe step. of ,
- claims 14t02 formed from a-transparent
~“ plastics substrate aﬁ%&teh%ﬁ%t 9}%’*0?@%‘%%% iltﬁltgep of appl yi an opaque .
~'coating to the subs® até\&%@eﬁtﬁmﬁlw focaply onc ofielpims;idjo 26 B‘&-E‘QWE

- plastics porti oge whi g’:&n?gh{ﬁhe Opaqm ansn% 13, Cina eaibo;sbae poflidg igrent
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“being subsequently prlnte aque coating. 24. nethod according.
. fo-claim 14 or Resticamaitigherein the enb055| ng,, is applied wholly within
~-sai d transparent pl agt ' %pﬂﬁhis &' pro Wﬁ%ﬁm&%@lﬁcﬁhﬁbﬂ%
© wherein the enbossi.n pl.i.ed part y on,said transparent JCS :
_portion and parRq%p & j6RS: SHmpRisiog PrBRneIRTHEs Y&, ’8 2pl astics
. portion:so:as t@ f fisicasubSifite Riv@isSat 68085 &i eﬂ:@sﬁion,gmm;mms :ofapﬂb"

_:_‘:?gugﬁsr gnget)}/veg,lr.tgt Rg‘ht r a_nsﬂar ent %@3 ogague gr easla?mﬁq? S?Efjgn.gs :
. performed by i réubstaitoons ihetpkiatag Bdans fo tiat R GromCtheOprliting nicans mmynsﬁaadof -
clains. 14 to 26 f u&lt Jher. 'ﬂeclmgy ngﬂbstme,wheremthemkmg,meansandpnnungmcans
' - aresoconstructedmdmmgedastoleavesmdtnnspaxentpomonOfsmdlees
substmte free of mdma. and said apparatus farther includes unbosdng means for
mbossmg, engraving or otherwise physically deﬁorming at least said transparent,
_ indicia—free portion fo form an embossed i image which allows Light to pass through,
. thei image being visible from both sides of the substrate. _ :
29, Apparatusforpmduangsecuntydocummtsortokens,suchasbank
: _. notes, with secnmy devices, comprising pnnung means for applying printed indicia
'_toaplashcs substrate, inking means to applymktothepnnungmeans, and
, | pressure applymg means to press ths plasms substrate onto the printing means 50
" that indicia is transfecred from the printing means to the plastics substrate, wherein -
said appmtus further - includes means for embossmg, engraving or otherwise
physmlly deforming a pomon of the plastics substrate to form an embossed image -
" om sa:d pomon which is able to be detected by the naked eye and by touch.
. Apparatus accordmg to claim 28 or claim 29 wherem the embossing
: »mms comprises at least one embossing plate which is apphed to said pomon of;
the substrate under heat and pressure to produce said embossed image. '
_ 31. Apparatus aocordmg to claim 30 wherein the embossmg plate includes
" a matnx of engraved lines, dots or other formauons which, when ‘applied to said

o poruon of the substrate, produccs a corrcspondmg matrix of lines dots or other

Joad B U R
P »JJC NJ NUENG S T AT
H 'J




t hest ep—of—applyH-rg—a—thtn—transparent—coatt ng over the enbossed portion.
of plastics material. .28. Apparatus for producing security docunents or
t okens, such as bank notes, wth security devices, conprising printing

means for' apptyrng—primtedindicia -to a pl a_sti rate having a

| east” a transparent -por.ti-on, inking neans io-appty BéEﬂk pri-atng
means, .and pressure--appl yi-ng ‘rreans t | fSREFt UOEMENT SHEFT
the .printing means so'that inkifromthe pri meEPh) Eeans =1l tragsARRI1BI6

i ndicia onto the"pl'astics substrate, oLet T meams..-and--m;i--n_t-i"
means . .are so constructed and arranged as to | eave sai d*“Fs et

“portion .
of said plastics substrate free of indicijaq, and said apparatus further /
i ncl udes enbossing nmeans for- enbossing, engraving or. otherw se physically
deform ng at | eafrmatings formingibe ambossed imagelop isaid PeRIET 96 e UPSURE- f or m an -

enbossed i mage whi ch 33l | QAfhatatdRbcdrd@ing &5 8ai 8 0 Weerein §daf dfMRIEnebLddRgorvi Si bl €
fromboth sides of the substrate. 29. Apparatus, for lFrod‘g‘ci Pg s%curity
document's or tokewsr cagrved formatigns apgopider apffop, degrer; i, ofer, 1S d9BoRpr i si ng

printing means f eigraied forindGonalonheembdisihg pRte.t 0 a pl astics substrate,
RN RCR TN IR O TR A
indicia is Uansf pagdnélidglchgitvedIstis of ligesnexeundingat tifferept apleses eahmmlier.at e,
otherwi e phye, cal | Hcer AR oHBPE: Brig ofnel FRath ALL SURLERR 24 o or m
an enbossed i Magembessing plate fofhd panof/dn inhglic'pﬁiﬂixg firess theviog prting dndags fmhe
whor ei it he. embod R of 8 R Pkl PR H LAY, bRtttk Benf MR T
is applied to saifshmpefrahiimpressidn cylitwier,sandsubsitre foedieg mbaato fend a trasspante t 0

Phe enbosei ng. pl FRBS A AELo Bk i FRA e ol plf e Sl
formati ons whi cheyliddenn applied to said portion of the substrat.e, produces
a corresponding matriz OfA{;ﬁa?a‘?& a‘l&’&r&ing‘io Sb{584 wierkin! ond br both of the printing

plate cylinder and tﬂe impxéssion plate cylinder has a packing blanket made from

a compliant material on its external surface. -

36. Apparatus according to claim 34 wherein a plurality of engraved
embossing plates are incorpbrated in the peripheral surface of the printing plate -
cylinder.

37.  Apparatus according to claim 36 wherein the inking means comprises
an inking roller which is adapted to supply ink only to predetermined parts of the
printing plate so that ink is not supplied to the portion of the substrate to be

embossed, leaving said portion indicia free.
38, Apparatus according to any one of claims 34 to 37 further including
wiping means to remove extraneous ink'fr.om the printing plate cylinder.
39.  Apparatus according to any one of claims 28 1o 38 further including
coating means for applying a transparent coating over said embossed portio__nv_of

plastics material.



: -:forrratlons form ng the errbossed |rrage on sal d portron of the substrate 3'2" 7

3 Apparat us ‘accordi’ ng- to ‘clai m31, V\,herel n.some. of the lines, dots or - ot her
- engraved- f ormati ons are - w. der .-and/ or* deeper than: ot her’ I|nes dots or =~ 7

~.-lings: extendl ng-at different angles to each: ether. - 34.

’\-,

nnnvnl S

fengre #7ed formdtions on the enmbossing pI ate. 33. Appar at us.p ,
- cl-airm.31.0r ¢l ai'm 32 wherein the enbossing. :-plate i ncI ude_' aegrm&lf@eﬁ”fr%f

ar at us ﬁfﬁdl ng o

-to-any, one of -clains-30 to 33 wherei,n: the enbossi. ng pl at e

'_|ntagI|o prlntlng preSs having prlntlng rreans in:the forrrrm an engraved o

pri-nting. ptate cyli nder, -pressur-e-appl yi.ng jreans inthé form of - an o,
& rrpresst on ‘cyl i nder, and substrate f.eeding ans to feed a- transpar ent .
plastics: subst rate to the ni-p between tmsmnmng plate . cylinder and. the

©-inpression . cyli Né@bssitbor ABRAITRS bR 1RE G9kERE SeburrRpi@4 Wher ei n-orie " or-

f;vboth of .- the printing plate cyl.rnder an e 1. npression plate, cyllnder has-
. a“packi ng-bl anket nades feedrmty daampbﬂtamnsﬁatﬁralbahkﬂae(mxs?ﬂﬁdea%}mc‘m{a ace.
engr.aved

','-._36 Apparat us-accordin Clal 3 urality o
" enbossing .plates 55 Wﬂ?’b‘r égd %rl? aﬂ‘n@ “Ei’é?‘labgfht‘:ﬁl‘“cg’&ﬁ%ﬁé‘"é? deviee (50)-nt i ng

" plate cylinder. Tie m@mm(zza) ummamgdwgmﬁspaﬁhtapdﬁx&ﬁ (M%@I Peférlitﬁy a'ilkthgg

'.;.‘means conpritses - an Lnkin r V\/th ‘?ﬂ tg] hto supply- 1yt
- predet erm ned. par f?Wh ARk, Botp| )és BB" Hpl ’Pﬂ{‘”i"s %M%ﬁrﬂ%’@d to
~-“the portlon of. thfS(bWéﬁie@mh@(ﬂ?ﬁeSmS& oféﬁ@dmgmsaeﬂedaﬁ{tdtaﬁféré}ﬁl Ci a

" free!.38. “Apparat us acco t.0,.an of: cI ai 37 further ¢ i"'..."
“includi ng Wi pi ng %%ﬁmgﬁﬁ@b 'gs‘f t?e‘%&r&‘?ﬁqfﬁglﬁﬁ"&t e

~cylinder. 39. Appaxteﬁtuq:oﬂms:ﬁisﬁ@hﬂd@enecﬁmeopﬁgmlammnagﬂ ﬁlﬁﬁr&wéahﬁr | o

CCinel udi ng “coati.n s f n tra ar ent atin ver said-
o enbossed portron gt“"’gﬁa Wﬁ%’aﬁ ¢ embossed lines in some "

/- of the regions (52 and 54) are ﬁner than coarser and deeper and more w:ldely__‘.. .1 [

L spaeed lmes in the othet reglons (56 and 58) The coaxser, deepe.r lmes are of such-- S

- ‘a thlcknecs and width to be detected by touch in addmon 10 bexng Vlsible by the__-:,_-' e

= naked eye. 'I'here.lsa.lsopmuded amethodofand apparatusforprodumngaba;;k."_‘. T

.'___Inote w:th a seamty device in acoordanee thh the mventlon in- WhICh the : -
co ~transpatent portionofthenote:sembomd durmgmmghopnnungpm VL
- 3(ngtme sa) - v | - L s



EMBOSSI NG OF BANKNOTES -OR-THE- : /
docunent or token such as a bank note (40) is provided which-has. a
trapsparent portion (42) of plastics material which includes a security
devi ce. (50). The region (44) surrounding the transparent portion (42) and
preferably all the remaining part of the: bank note (40) is prlnted Wi t h-
indicia. The security device (50) includes regions (52
embossed |ines extending at different angles to each
di fferent shapes that are visible to a greater or |esse
transm ssion. and . reflection ' of ht as the note i§ fdtd t.ed; - A _
viewed fromdifferent angles- relatlve da Ilght source\—-“"-*"ﬁi§§§T77 nes
is some. of the regions (52 and 54) are finer than coarser and deeper -and ’
nore widely spaced lines in the other regions (56 and 58). The coarser,
deeper lines are of such a thickness and width to be detected by touch in
addition to being visible by the naked eye. Thesis al soiprovided a nethod

of and apparatus for producing a bank . note with a security device in
accordance. with the invention in which the transparent portion of the
note i s enbossed during an intaglio printing process. (Figure 5a) i Is
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- documents or tokens-with a | ow cost security -device th

SECURITY DEVI CES ThIS |nvent|on relates to securlty docunents or . tokens
such as bank notes, .travellers cheques, bonds, passports, and is
partlcu1arly concerned with providing 5 . bank notes or. other' securi

attractive appearance whilst being difficult-to duplicat
-Patent No 558476 di scl oses a nethod of producing.a plasti ,§u Ro!
securlty -token or the l'i ke conprising a transparent pon. ~';;;;i,n

;10 transparent area mhlch may include an optrcally varlable securlty

" device, such as .a diffraction grating, on an opaque, reflective |ayer: of

~foil. Wilst plastics bank notes wi th transparent -areas including. -
diffraction gratings as optically variable security devices, such as .

- disclosed in-Australign Patent- No. 558476, are difficult to.reproduce in

| ow val ue pl astics bark notes the process 15_of incorporating ‘diffraction
. gratings in the notes |may-be. tod&Qcostly & not felt to be needed.. It is
~therefore desirable.td proWbde a bank -note or other security oocunent or .
token with. a sinpler, | ess| expensi ve. seclirity device but whifch is still
effective and di§6|Cth to reprog ce. Z0[TT s afso uesi =~t¥ _provi de a
nmet hod of, and apparat g 0dici ng bank - notes or other security
docunents or toke/s2 M| ; v, securrtE}devices that are {difficult to
reproduce. It is furth ‘to p ovide a pIaStics b,nk'note or
~ '.other security .doc W
an.optjcally variable™™®
mﬂ&edorviﬂmdfrmﬂdﬁ§>
the.note, docunent or to

token i's
) or ‘texture to
one aspect of the lnventlon t here

cordi ng t

- .i's provided a bank note-or . other securrty docune ken conpri-sing a
- substrate having a part bearing. printed-and a tr °|nd|C|a free

. portion including -a security device wherein 30 said securlty devi ce
-conprlses an enbossrng on said. transparent portron forntng an

T




dimage which allows light to nass_Lthugh——Lhe—knage bei ng vi si bl-e under
reflection AVENDED SHEET 2 and transni ssion of light from both sides of

the bank note or other security docunent or token. The embossing is

preferably such that when the docunent is tilted or vi ewed frOTLELLL;“;J'

angles with respect to a |ight source the enbossed |nage A

and transmt nore or less |light as the docunent is rotat chgouvﬁ‘év%d \?rom
different angles. Wen |ight passes through the enbossiny fr Iﬁﬂmt
source to the viewer in a direction substantially perpe‘drﬁml to A-hre

surfiace of the transparent portion g{, e substrate, the: 55sed imge is
al most invisible, and as the view ng” ‘algl e changes from t-he perpendi cul ar;
t he enbossed i mage becones nore highly 10 visible. This gives the effect
of the imge changing, or switching on or off. The enbossing preferably
conprises a regular matrix of enbossed lines or dots or the |ike which

t oget her define the inmage. The enbossed i nage may include one or nore
enbossi ngs deeper than other enbossings and/or it may include enbossed
lines or series of dots extending at different angles to each other. 15 .
In a preferred enbodi nent the enbossed i mage includes a first set of

substantially parallel lines and a second set of substantially parallel
lines extending at an angle with respect to the fist set of parallel |ines
so that as the docunent is rotated or vieweg-,fromdifferent angles
relative to the light source the first fet parallel lines transmt nore
or less light than the second set of patallgl |ines. Zg Al ternatively, or
additionally, the enbossed im addR-anbossed Pines or dots of
different depth, width or siz LI IS aaEbedi #f erent shapes into
the image which becgge, nore &7 evi Henf & L .unenkgés rotated or
viewed fromdifferent rel atj | i ghi?} ferably, at
| east sonme of the |ing@¥dHf s DS gars® a sufficient
depth and/or width to - sirgad naked eye and by
touch. According to a r ), ON &G is provided a
bank note v &
X —t—- - —-F ?L
S f 4! 1 4 2
AN - g
Nt ' SR 59
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-or opher securrty docunent or token conprising a substrate bearrno
. indicia, said" substrate: having a portion of. transp--a ----- ;
carrylng a security device, said security device co
|nagé<%orned on said fransparent 30 portion of pl astilfs nma
~ enbossed i mage bei ng capabl e of detection by neans of R 1Ak
- touch. The enbossed i mage may conveni ently E AVENDED conprise a
- matrix of lines,.dots or other enbossings. Preferabl% the matrix of

embossi ngs i ncl udes FEMBOSSING OF BANKNOFES ORFHE LAKEWITHer than t he
. other enbossings. In a. preferred natrrx of enbossi ngs
includes a first set of fine Ili ne%ﬁggngwﬁeast one shape. .5 which is:
more or |ess visi birgisavédiRnelates t@%ﬂtﬁf&?tdd&,ﬁmeﬁ@Kﬁ'rtoké‘nsrsmbhfaedmﬁk notesyved -
fromdifferent anrlgl es,- and a second set. of deeper or coarser |ines

" defining a shapuellashicheques, bonde, pa;smtsdeméet pastiylarly sopcerned pitheproviding of

-"the preferred, enbodj nent 0 and -
bout 35! b c Ak BRleRa other sy HorhREREE TokchS AP Hiof 2otk sy e and

~ deeper- or COat Mas h R@Factive abwuroadelwmls@bamgtmfﬂ@& i duplicstedeep and about

500 microns wide and general |'y_square shape I.n file., The deegg or

coarser |ines are Mr@tﬁa}“’ﬂéb@qﬁs&ﬁééls SWF@BH(?%P’EQSI“EB@\HIWC ank

Dok not oo BPHCo? SBEY R, SRRSO Sopfang | puigerd Johinund sl ©

enbossi ngs ar eoaeefwmuayerprﬁﬁ/bﬂaﬂxe- matdriay ayphbd nnasuch5atqu$patoehave a

‘i'ndicia-free portion of the_hank n docurre t or ken s als -
“possi bl e A6r t14BSHAEIE|akea,Whi Qlérlﬁ‘é‘édqg‘ BRtE g"aﬁ?"%‘ﬂq‘t}"é{%é %%und ,

" or adj acent taq t &fF {12 conti nuous i mage
crossing the tadlfﬂja%g?)f; QS hgnkggg?tg%t g%r]rtron and .t he opaque area.

" Accordi’ ng to a furWlﬁtstqﬂamms bﬂrﬂcthefes |Wntier&ampnremtea3assnplmdmgddlfﬁ’acm hod

of . 20 producing, a.bank note ar, other. securit ne 1$9) srn.-._
The ateps of - ERingsAAPPIEELYSa0RYIP ety dorirey b PE AR R AR S PR o1 10
transparent phasssgse, %tcﬁfﬁc%it’toﬁélbr%ndw i r&m%lﬁe plésSosnk ridkesithe protesd ¢ rat e -

- in-such a manner as to leave t

15 of mcorporatmg dtfﬁ'actton gratmgs in the notes may be too costly or not felt to be
| needed.. R ' _‘ P o
| It is therefore desirable to provide a bank note or other security document
or token with a simpler, less expensive.secnrity d_evice but which is still effective
and difficult to reproduce. | - ' |
20 It is also desirable to provide a method of, and apparatus for, producmg bank
1 ~ notes or other security documents or tokens with low cost secunty dev1ces that are
dlfﬁcult to reproduce. ' , L '
_ It is further .desirable to prov1de a plast:cs bank note or other secunty
| S document or token, thh a secunty device that produces an optlcally vanable effect
25 when the note document or token is rotated or v:ewed ﬁom dtfferent angles and
| which gives feel or texture to the note, document or token
According to one aspect of the invention there is provided a bank note or :
other security document or token compnsmg a substrate having a part bearing -
-printed and a transparent indicia-free portion mcludmg a secunty dev1ce wherein
30 . said security dev1ce compnses an embossmg on said transparent portion formmg an

image which allows light to pass through, the image being ytStble under reflection

| AMENDED SHEET |



t Lanspareni. porti-oR—of—t-he—substrate—+neecia—free; and enbossing at | east—

part of the transparent indicia-free portion to forman enbossed i nage
which-allows light to 25 pass through, the imge being_visible from both
sides of the bank note or other security docurment or fQlegiacEaeiesadty |
the transparent portion is enbossed with a. matrix of line d t r- of
enbossings to define at |east one shape that-is visiblj damﬁ),&,g,_fm_egti
and .transmission.. The lines, dots or cther enbossin : vt

enbossi ng process 30 pref | y.pro e.an i e ' | nel S Baves
plurality of aﬂgf?wgﬂfgg'haﬁg%ﬁgw él\lﬁes'%r 8% Ib\‘é\@g%gbépgfe&n é?'asseactu A not e,
docunent or tRkemehSor Bkahed or viewed from | AMENDED SHEET REPLACEMENT

SHEET 4 different angles. In the enbossing process, the transparent
portion is prefer dbeyembassiog seprefarably sephehatiwhes thejdecumant isifftsdqrigewed
greater depth. and/Qr W | east
t he deeper a W%%@frg}éirg{ea%%ggﬁﬁ%sgggﬁéaﬁgg%ggf%qg °@§?Sr?8& gg?%%?ggr%{?c{neans

of the naked apMeransghitayiofeosiclass 1Fghit as theploeimentdsirdtatediooviewed fromedifferent t he
enbossings are forned in_the portion of plastics_mteri during.the

|
printing of #nglesasWhsarlighirpassrs thrpnehithe & 855“351§°Hb§1réé, ﬂ&’ﬁfcfﬂ’rﬁﬁ % 1th¢ oken,
and most P elacabl h RSO0 AhIRObl e TRLIN B dithal b ictrinaghehe  The

matri x of enbdssings are pre d by applying an enmbossing 10
plate to the pootién ofithefsubsteatey|theembaessediinemzeas almegeinvisihle, aad@s thevicwing ~ A

conveni ent enbpssing t erature fall sybstantial w thin the,range
from 70 to ssagle ‘f:haé‘gé? Bﬁyﬂxgmengf&}ar,a & eﬁ‘%eéﬁf\aémagﬁbxm sgﬁoﬁegnﬁh sgr e
may fall pubsrapt abh¥ oivist ik Refebtof BB GRaglcanel, MPawitdisg dacungmt may be

formed entirely fromtransparent plasti cs materi al to_ 15 which_an opaque
coating i s appli eCheemimssingprefemblegirprises Riragular matrix of embessed hines or

porton, Lhe SOUTEDLDSRG, SURSEANSIL . lack e OISR i "0

one or more embossings deeper than other embossings and/or it may include

embossed lines or series of dots extending at different angles to each other.
15. In a preferred embodiment the embossed image includes a first set of
- substantially parallel lines and a second set of substantially parallel lines extending
at an angle with respect to the first set of parallel lines so that as the document is
rotated or viewed from different angles relative to the light source the first set of
parallel lines transmit more or less light than the second set of parallel lines.

20 Alternatively, or additionally, the embossed image may include embossed
lines or dots of different depth, width or size so as to introduce different shapes into
the image which become more or less evident as the document is rotated or viewed
from different angles relative to a light source. Preferably, at least some of the
lines, dots or other embossings are of a sufficient depth and/or width to be capable

25  of detection by the naked eye and by touch. |

According to another aspect of the invention there is provided a bank note

_or other security document or token comprising a substrate bearing indicia, said
substrate having a portion of transparent plastics material carrying a security device,
said security device comprises an embossed image formed on said transparent

30 portion of plastics material, said embossed image being capable of detection by

means of the naked eye and by touch. The embossed image may conveniently

| AMENDED SHEET




The enbossings may be provi-ded whol Iy withi'n a transparent, indici a- free
~portion of the note, docunent or token. Alternatively, the opaque area -
surrounding - 20 the transparent, indicia-free portion e
preferably so as to forma continuous inage crossing | tﬁgé"ﬁﬁ‘g@w _
the ¢lear and opaque areas. - According to-a further asggtgﬂ SHOCT nvepti on
. there is provided apparatus for  produci mg bank not esber SRS SEEI{t :
documants or tokens -wi-th security devices, ~ conprising printing.means for -
appl'yi ng pri nompnseldlrnatmxtofhnqsl dottlocsumnbntbmsmgshaw ng. 25 at-least a .

transparent porti ng neans i nk the printin ans; an.d_m.
pr essgr e- appPyl ngBFFé‘%ﬁ‘}E o‘gBr‘Bgtélxt em%ﬁgs{ngssmg &3 PQFE" gﬁ’gefﬁlt’ﬁ ing
means so. . e&%df&rqmd&ﬁ%ﬂﬂ]@tdﬂw .@m $ W agﬁénheecen%dmém,ct& onto .

t he plastlcs SLfbstrate erern the inkin ans d printing nmeans are so
construct ed awatrizrof emjsdsiags inaudes aviirss sét@ftfnmnhmr@ﬁmqg)attlcm onf shaped

pl astics substr e free o |nd| |a and said a rat us f her .inc udés'
Teans o SmbIUucthfs MERer lss iNia s P ont Oconest B FIER ¥ ptled 3F YeMibr m an
enbossed i'magg, éﬁg‘_\é SHCE.
T REPLACENENT SHE%TR'! 54 gtseédﬁd%gfifgaéﬁb g#%{%oa?%grlﬁhg?ﬁh{slﬁ%/gg Pg*?' the .
~ substrate: A@dnclmsrzj:letnheéetc¢tbd by itevehr 'ﬁs;fmtluws of the prefasredi embadiment i s
rovi ded apparat i n ank_ not o}, u ts or
Pokens wi th 0 dPr iginel BEPoSaR HtdlS Bp Hpa pbSL 128 eichont SRECHRN S

printed i ndi-GeferaBy ﬂi]-l?.hé}feﬂ' Elspl‘@ﬁwhﬁﬁdi@dsethbﬁlébﬁ& &t caesertlints tawmﬁpiaally‘lt

- portion; inking neans to apply ink to the printing neans, and :
pressur elapplawlrtgl%elamoma)d?ﬁpe@@ abpreSH nmromwytﬁmdrmra&mseumesham nti ng

means sothat in stransf rred.fr mth
plastics sulAPF l a’x?bﬁ‘?cé’?ﬁ’ Ph ﬁrsfﬁlhﬁlﬁg gfe%r{g&%ggoﬁ@ngls%&enaré‘p%drteo SO -
const ruct ed @P&qdaw@am af thel 6thb€ firér &absksiﬂgarn%ansewbammﬁngms@bfm d’
pI astics substrate free of 10 * indicia, and sai ppar atus further :

i ncl udes meabenk poteneroetbermsasurity docugient RetokeNast i cs substrate to form an . .
enbossed image onysald HO Hab(i’{' of MhroBsihgs Qrglpq'efef’aﬂ?)e prmqgef%@ﬁy lWltﬁxHea naked

eye and by touch.
~"15 © transparent, md;cla-ﬁ'ee portion of the bank note, document or token, it is also |

k possible for the matrix of embossings to e;_ctend.mto an opagne_ area around or e -
'adjacent\ to the transparent pOrtion 50 as to: for'rn. a co'ntinuous:' 1mage crossing the S
B boundary between the transparent portion and the opaque area. "
According to a further aspect of the’ mventxon there is prowded a method of
'_ 20 | producing a-bank note or other secunty document or token comprising the steps of:
- prov:dmg a substrate having at least a portlon formed of transparent plastics
o ,matenal printing md1c1a onto part of the substrate in sucha manner as to leave the -
' transparent portion of the substrate md1c1a-free and embossing at least part of the
- transparent indicia-free portion to form an embossed image which allows light to
'.25 - pass through, the image being visible ﬁ'om both 51des of the bank note or other
|  security document or token. L
- S Preferably, the transparent portlon is embossed with a matrix of lines, dots e
o or other embossmgs to define at least one shape that is visible in both reflection and .
.t_ransmxssmn., The lmes, dots or other embossings formed by the embossing process - | o
30  preferably produce an image which includes a plurality of different shapes which

are more or less apparent as the note, document or token is rotated or viewed from

"AMENDED SHEET |




The_neans f or—erboessi-rg—t-he—portton—ot—the—ptastics substrate preferably
conprises at |east. one, enbossing plate which is applied to " _said-partion
of the 15 substrate under heat and pressure to pr odiiGe 5 At hvigrhessE
i mage. The enbossing plate preferably includes a matlix of engraved Ii
dots ,or other engraved formations which, when appli djatgf@,g.n INpor t
of the substrate, produces a corresponding matrix o . dots
or other formations formng the required inage on said portion of th

substrate.. 20differehtragles:, 15 oheembossing pioness, thdotranspareshgodivads 'préferablyt i ons
are deeper and/qr i der than,other lines,, dots. or engraved,for I ons on
t he embossing eﬁobﬁséevg E’Bl:’égmetqb“eﬁr 8‘6‘&8& eg’iﬁﬁé‘bﬁ’éd’q ?ﬁ‘l—f%r, 8??(65]? §“Q{Pr B’t'%rtga“
formations of ghdf&hsdkin @,%ﬁ@&é&&* aMedbtthe ABepedi afld/oP HilieO&mBssind8 are
substrate. The lines, dots or ‘other Tormations of different depths and/or

wi dt hs may f orcapable fofbeing dategted byimeans, of te rakiod sye@nd b3 toughage. . In a
preferred enbodinent, the e sin | at e, i ncl,udes, engraved sets, of . |ines
xtendi ng ot di ff eTiih PHTGFEL To%h o1 JBF Y 4R0R e P EREoCien fEs RENThat Whe
embossed i Mag&ortien BE PRastits mafeeil dERAP e Ptk SRATERt PRt DI Ahe RBSa BRRRAT et
as the. bank ‘note or other security docunent or token'is rotated or viewed
from 30 diffdhemnpteadgtument irdokers @adimast preferablypbye tisinggnyintaghienmrthed & an
intaglio printin R8s dicid - Al ?~}QED - SHE REPLACEMENT SHEET 13 )
Loate:.s..ot. r’q C AIMS: 1. A security docunent or token, such as a
bank note, conpri simhg rﬂa&iﬁ%ﬂb@%ﬁné@&b@@e@r@?‘feﬂ%d@y%p@%@i@émbama
and a transparent indicia-free portion including a security device,,

wher ei n salild sdataite the pretipr of thsplastics naterial ppdersheat and pregRirgn Asgqnyenient

transparent p ' L& ' : ol Mage
bei ng vi si bl P Yol th0BerBbrd ey, ANt BB ARD Wil Pﬁggﬁ?é??gﬁn‘@@?ﬁ%?i Ges of
t he security qﬁefembm aboutt80REnand a convenient embossing pressure may fall substantially

within the range 30 to 40 MPa.

The document may be formed entirely from transparent plastics material to

-
-

15  which an opaque coating is applied, except in the region defining said transparent
| portion, the document being subsequently printed onto the opaque coating and
embossed on said transparent portion. '

The embossings may be provided wholly within a transparent, indicia- free

portion of the note, document or token. Alternatively, the opaque area surrounding

20  the transparent, indicia-free portion may also be embossed, preferably so as to form

a continuous image crossing the boundary between the clear and opaque areas.

According to a further aspect of the invention there is provided apparatus for
producing bank notes or other security documents or tokens with security devices, .

comprising printing means for applying printed indicia to a plastics substrate having

25  atleast a transparent portion, inking means to apply ink to the printing means, and
pressure-applying means to press the plastics substrate onto the printing means so

.that ink from the printing means is transferred as indicia onto the plastics substrate,

wherein the inking means and printing means are so constructed and arranged as

to leave said transparent portion of said plastics substrate free of indicia, and said

30 apparatus further includes means to emboss at least said transparent, indicia-free

portion to form an embossed image which allows light to pass through, the image

AMENDED SHEET




. different angl es. 3. A security docunent or token CO"pI‘I SN

2 A security docunent or token -accor di ng to claim1l wherei n'_tmn_'e enbossed -
“image.is such that when the docunent is.tilted, rotated or viewed from 10
_different angtes wth respect to a Ilght source the enbossed |nage reflects

',__and transmits nmore or less light as it is tilted, rot dted, Qb ﬁ){t@ HCI S
e
g GTe éortFon

bearing indi-cia, said substrate having a transparent ||igyl ¢ 3-UsleSdpor
i ncl udi ng a samifg visibie Hoke bothSsileh SPGYsubratRVi ce COW”” BH—CHRe8
~image-on said transparent portion 15. which al'lows |ight to pass. throu h,. .
wher ei n -when | i ght 4S&SERg ttRr augHl tfl%h@n#‘@%'eéf therigucntionnthere % iRjAYidedur ce

e Transpor etPopdnd £RhpaRsaE JAHETRIR. I oBEL BEOBLE HoAlmeh o kil
i nvi si bl'e, andeedty debizes, Icempﬂﬁtr%@hﬁmghﬁﬁwﬁxﬁﬁﬂmﬁmm it 1ol listics he S

. enbossed. |rrage becones. nore hgﬁ% visible, 20 4. A security docuirent or
t oken' ‘conppi sﬁ#@“@?‘%@ﬁ’stﬂﬁaﬁte‘e & frapspaieat pPRIoD, inking A8t 1o eRPIYAnkig the

transparent | ISR hess, AN SUL AL M RSB Y pllEiSbarae o e

security devr e comprirsin mage o sa| rans are portion .
whi ch al | ows Ipri;iningtmeanase thdttnnttigla,xs Wansfamt ﬁanﬂmerpnmaagdneanagettmrplmsl

led

transparent pOI’BI on is capabl e. Qf. bei ng g@fiect ed. by neans _of the. na(ted ey e

~"and. by’ 25 t ofuhstrate, Wherem, the; i Priling mcans 28¢ 5§ wBsERebARd of
- the pr ecedi Ng arabal T8 WhRLGE réaitdh ? rtfbﬁvbfgaiﬁﬁgﬁgﬁc%es%b@uﬁﬁtﬁéé( off-

- “lines,- dots or ot Her . enbossrngs - security docu t or token accordlng

- to any ondQof’ mdhexaprmdemm@ppaﬁtusl ﬁrrth_sr \idudes medns toeembo:tsyamvttme ofrtbé udes
 AENGED semcr RS sHRERHE g e Bl Rk, oh Salaa R i g?rlv?%i@”gs -
't he. precedr ng de@écﬁd‘@y mgdca etyEEhna i¢h, - device includes embossed |ines

or -series of-dots extending af di fferent angles to each ot her . :
.~ The means for embossmg the portton of the plastics substrate preferably
compnses at Ieast one embossmg plate which’ 1s apphed to sa1d portion of the -
15 | substrate under heat and pressure to produce said embossed 1mage The embossmg
o plate preferably mcludes a matrtx of engraved hnes, dots ‘or other engraved h
'. . formattons whtch when apphed to said’ portton of the substrate, produces a -_"I.'
I_correspondmg matrix of embossed ltnes dots or other formattons formmg the - -
| required image on sard portxon of the substrate _ .
B 20° . Preferably, some of the ltnes, dots or engraved formattons are deeper and/or '_ B
- wider than other lines, dots or engraved formattons on the embossing plate, SO as -
",I"to produce: embossed lines, dots or other formations of dxfferent depths and/or . ‘-
" “widths on said’ portron of the substrate The lmes, dots or other formattons of o
j'dtﬂ'erent depths and/or w1dths may form dtfferent shapes wrthm the embossed
©25 -',rmage _ . B . _
Y - a preferred embodlment, the embossmg plate rncludes engraved sets of B
. ;_hnes extendmg at different - angles and defining different shapes SO that the -
.embossed 1mage mcludes dtfferent shapes which become more or less apparent as L
- the bank note or other secunty document or token is rotated or viewed ﬁ'om S
.' -.‘ 30 drfferent angles I

The: embossmg plates preferably form part of an mtaglto prmtmg press

“ pr‘qr'\‘t)l'_'D SHERT |




8 ——A-seecurtty—decurert—or—toeken—acecording—to claim 7 wherein the 5

security device ineludes a first set of substantially parallel lines and a
second set of su@stmﬁl—hel lines extending at_an angle relative

to the first set of Times, so~ that as the docunent is
fromdifferent angles relative.to,a. light source, the
paral l el |ines transmt—or—+eflett! nore | ess 1ight t]}
of parallel lines. 10 9. A security docurment or tokén ak Indare
or claim5 whef gifks:the security device includes a first set of fine lines
defining at |east one shape which becones nore or less visible as the

security docunent lor t@kaeecurity rdocament o tokem,esuetl . dsr @ ipank frfots, evompaisifigea, and

a second set of |ines which are .deeper ,and/.or ,coarser than the first. set
of lines and -WI’?F‘E??_‘" éY'i"ﬁé‘Pé‘r‘sabfé‘ﬁggPﬁﬁ&edi'%ﬁ%fﬂla@‘_iflgmﬂﬁpari“%n&cﬁéf%ec?_ °By
touch. 10. A smepHidd ¥ sEQfrityaRlice whekisafF SQuit Bevite ebmbAsE M emBbeline

deeper or coarser 1ines are positioned or configured to provi dgmgr otection
for the fime imageon saighirarspametiportion which edkowsflighhto pass tiriopgh, dbe embassedr

token. 11 . A secyrity docunment op token., according ; | | @i m 10
20 wherei n th‘é“"\‘gF#?"Tg Wégﬁ%\}’ggﬂ'tﬁﬁﬂfc%ﬁ %dctf%’ﬁg“s&éoé‘pogﬁéﬂ a%{))@t@%}ﬁ%{drﬁg Stons

w de. 12. Aﬁ@gg&jr;r?; dOREMBRNGT ked.Oken according to any one of clainms 9 to
11 wherein the fine Tines are generally U shaped in profile. 13. A security

document or token Zaccoddisagprity daepment or dekeny agoerdingite qlaim ), avhereing the
deeper, 'coarses. lines are ! -

nicrons wide.© eﬁ‘?ssid HB?%COE %‘? Q%&ﬁ%?r%gggéu&%rt ?{gﬁ%g&l@g&hﬁ%ﬂeﬁn&n such
as a bankjo nodifferen® mpiiesi with trbspest ®ps light squrow it embassed Hstagatrefléctyiand at

| east a. portion forned.of transparent Hxlc‘}%St i(ﬁa: mat g;tjral , .g.ri n{gfuirllé

i ndi ci a ont o tsensmitstmereeorsigss lighftas it isfiled.uotated,anKiswed from difteren es.

transparent portion of 4 Bg.baldidht bP (e Bohbhifing AduBfifae BORRY RicH,

| east part of the.”"transpar _ ree po  to. forman~ enmbossed

i mage whi ch addidvebstriatpiaving p tresspatentinglivia-fike portiopeinbliding & sesutinedemiersr

AVENDED SHEET . , S i . _

. said security device comprising an embossed image on said transparent portion

15. which allows light to pass through, wherein when light passes through the embossed
image from the light source to the viewer in a direction substantially perpendicular

to the surface of the transparent portion of the substrate the embossed image is

almost invisible, and when the viewing angle changes from the perpendicular, the
embossed image becomes more highly visible. -

20 - 4, A security document or token comprising a substrate bearing indicia,
said substrate having a transparent indicia-free portion including a security device,
said security device comprising an embossed image on said transparent portion
which allows light to - pass through, wherein said embossed image on said
transparent portion is capable of being detected by means of the naked eye and by

25 touch. '

5. Asecurity document or token according to any one of the preceding -
‘cléims wherein the security device compris'es a matrix of lines, dots or other
embossings.

6. A security document or token according to any one of the preceding

30 claims wherein the security device includes at least one embossing that is deeper

and/or wider than other embossings.
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15 -reflection and transm ssion from bot h sides: of the securlty docunent or'
t oken.. 15. A net ho&;%fd} fAg-to.claim 14 wherein tjfestansparent portion
i's, eibossed with a X-of ~-Llnes. .. dots or other e %Phg's.mﬂrﬁ'sp{tgfe
accor di ng to claim1 m";grmnhﬂai 461* ty'anspar ent . plastijcs:

enbossed with a matrine oS snrfgg \whi ch ‘are capabllk D
naked eye and by touch. 17. A nethod accoygding to .any one 0 T=H=+'to.
16 wherein the plastics portion is enbossed with sonme |ines, dots or ot her.

enbossi ngs of .greafer Msmﬂntwd@bmnexm atttbkenheoomlingeto mjomssoh(hs prédediefy A

met hod accor di to an e of glains, 14 to,17 ere| t he | asti.
portion is enﬁlgg'g%d”l@ﬁrglﬁ ﬂ\ ensscugly 9@Y'F%§n‘3\“d?§o?’§ Dmeﬁg“agerm Pgtdé’ﬁt ,
.angles to eagﬂega,hgrat differeft mél&qq Qcketding to any one of clains 14 to 18
wherein the . enbossings are fornmed in the portion of plastics material
during the printing of Ihtsemﬁtyl émnqnarqr tokert Iaecordnhlgctcacbmtﬁewbﬁcmr they
docunent o

t ok 14 .t
Sherern tob " Sepote el iPBdes b 188 SRl S e et ion Soes i FRecacst e
portion of pl ?t%sleﬁﬁallﬁﬁﬁ'llbﬂlm&%ndh%t aflg W&ﬁ:‘ﬁ%@oﬂ%ﬁrsﬁs&ﬂﬂhﬁfés so

according to claim20 wherein the enbossing pI ate is . 20 maintained at an
enbossi ng t enthet &3 theedgcumant s miased gnvicaiied from differenhanglesprlativedier 2 light o

85C. 22. A nef ho | ai 0ssi ng-
G 72 mone e 368 e 8ot Bl ek iyt ' BpR oD et greiliO S

‘subst ant i al 'ysetohBisst éhparaliéinggsf rom 30 to 40 NPa 25 23.- A net hod S
according to any one of clains 14 to 22 wherein _the securi tly docunent is

~formed frifna tranpar eh equridy document peioken %ccamng%clm fonclajm o wgsein; he
step of appl yhf%gse%ﬂngﬁagﬂg (f:?c%n?égga st Ref B)E‘I ine Vi\kﬁels 1 B {‘B@B nﬁé shag)éz

regi on deflnlng a sparen astics por 0SS
. which becomes more or less visible as the security document or token is rotated or

t he

. viewed from different angles, and a second set of lines which are deeper and/or
. ~ coarser than the ﬁrst set of lmes and whlch deﬁne a shape that is able to be =
15 _'. detected by touch. -
- 10. A security document or token accordmg to claim 9 wherem the deeper
- or coarser lines are posmoned- or configured to prov1de protection for the fine lines
against wear durmg use of the secunty document or token. | _
11. A secunty documcnt or token ‘according to claun 9 or clalm 10
20 - - wherein tﬁe fine lines are about 40 microns deep and about 125_ microns wide.
| 12. A security documént or token acc‘ordiné to any oﬁ_e of claims 9 to 11
. whcrem the fine lines are generally U-shaped in profile. _ |
_13__. A security document or token accordmg to any one of claims 9 to 12
-wherein the deeper, coarser lines are about 125 m_xcrons deep and about 500
25 ;'x'ni;:ro'ris-'widc. : . s e
14. A'rﬁethod of producing a seéufity document or token, such as a bank -
_note, comprising the steps of: providing ﬁ substraté having at least a. portion
 formed _-of transpareﬁt .'plastics:material, -ﬁti'r)ting indicia onto ptzirt of the substrate
in such a manner as to leave the tran-spafent_ portiori of the substrate indicia-free,
- 30 and embossing at ieast part of the. tfansparcn_t 'indiCia-fxf:e'pc‘;rt_ion to form an

. embossed image which allows light to pass through, the image being visible under
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doc-unsnt—be+—ng—s++b&eq-uem—l—y—p-H—m—ed——mHh—1—Hd1—el a on the opaque coating and
30 elnbossed' on said transparent plastics portion. 24. A nethod according
to cl-aim 14 or cl aimm23wherein—+he enbossi ng ~E~11 plied
whol 'y wi thin said|transparent -p-I;as’tics portion. 25. RERBAGRIMENT Erai gto
claim 23 wherein the.embossing is gpplied partly onllsai dytg aﬁﬁpﬁg‘én_t_ !
pl astics portion and partiy on the fopaqgﬁ area surroli#%ig T RE Fr, )
pl astics portion so as to fornma continuowts enbossing crossing the 5
boundary bet . g?ﬁpg -ent e : h ordi ng
to any one o%?‘g{téén}r]rgm&& o QSIMEO?@%R %g&s?%%g%g?urgfidﬁﬁrﬂgﬁtt eolﬁ%g[i ciais
Ezrfor ggdf by Ih nt adl. i f)Agiﬂaﬂudd]ﬁcco?ngAo widifobl ehereind thegtramsparent portionf iscl ai ns
to urther including .the step of applying a :thin, transparent
coating overembessehitisdmaidx of liscgdots or ?J-B%Fs?m assig-eri al . 28. Appar at us
for producing secy !t s GRANGEPAESBhg! BKAMM 18U0krdh B0 frandliRt il
security devices, conprising printing neans for applyling print edindicia
to a pl asii cportinhist embessthwiith matrixeafembwssingawhizh ere capableiafdetectivn by neans
to apply ink to the pringi ans, and pressure-applying neans to press
the plasti csthfﬁl_ag?fggl’?a‘?‘ggxgg‘bc he printing means so that ink fromthe
printing means is7ransigdth6d acesrdinpdid iy O0E Oft &18ink 351tbCE6 SHHgdinathe.
wherein the inking neans and printing means are so. constructed and
arranged as plestics poetiammiscermnbensed avidrsoneolingspdots for othied epibessings of grésterr at e
free of indigi and sai apatus.further includes enbossing neans to
enboss at | g‘gﬁiﬁigﬁ ar ngﬁstﬁglﬁ)gﬂ}c,r cpmrl?(??sdx?gg:f ree portion to forman enbossed
i mge 20jpvhi ch aljigows A intdthod Qciddig! tt ang bne tdfeclaifid 4 16| I whegdih| @ef r om
both sides of the substrate. . 29.. Apparatus for producing security
docunent s orplassics pertion is kmbesssdivithlines or sexjes iof §@fét§?<£ﬂ9m8éw%@§?m@6&bﬁi si ng
printing nmeans_fpr aeﬁpl ying printed indicia to a plastics substrate-having
at least.a tra 5:@5’}% ! portion,' inking nmeans to apply -
o 19.. A method according to any one of claims 14 to 18 wherein the

embossings are formed in the portion of plastics material during the printing of at

15 . leaét part of the indicia on the security document or token.

20. A method according to any one of claims 14 to 19 wherein the
embossings are formed by applying an embossing plate to the portion of plastics
material under heat and pressure.

21. A method according to claim 20 wherein the embossing plate is

20 maintained at an embossing temperature falling substantially within the range from
70 to 85°C. _ '

22. A method according to claim 20 or claim 21 wherein the embossing
plate is applied to the plastics material at a pressure falling substantially within the
range from 30 to 40 MPa.

25 23. A method according to any one of claims 14 to 22 wherein the
security document is formed from a transpafent plastics substrate and the method
includes the step of applying an opaque _coatin_g to part of the substrate except in
a region defining a transparent plastics portion which is to be embossed, the
document being subsequeritly printed with indicia on the opaque coating and

30 embossed on said transparent plastics portion.

24. A method according to claim 14 or claim 23 wherein the embossing
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25-ink to the printing neans, and pressure. applying neans to press the
pl ast.i cs substrate -gnto the prlntrng means so that ink-is transferred from
the printing nmeans !tﬁg t he prastics_substrate, vvherer n. the inki ng means and_ _
printing neans are o rtonstr cted and arranged as to | ay : »
transparent porti.on; nfL sar 'd p#agtr,gs substrate free of 'EP%‘@&‘*%&“EET e
appar atus further i ncTudes— ; L;to ‘embosg6sai d 30 tran pe&tgqg mﬂr 8- friee
portion:of the plastics substrate to forman enbossed i nage —Gh SaRLAY " o
porti on whi ch is spplisdewhelly, avithén é@tiénmngprqnwlasarzeaoegp@ and by touch.

AVENDED SHEET 17 3 ara 9. whe n.

t he ‘enbossi ng rrea%g %p?lleghg)? &%8%&[19 8‘%’({“? g]%r%?t’g&pl arPg%sg;r? quilga _

appl i'ed t-o saipdrthosh samuaﬁspatém prasbest;roaﬁm afifsartly) oA theespaqpe emsumeomrnmg ,
paratus according to ¢lai,m 30 whereln

produce sai d enbossed i

the enbossi ng the MH“FGFLP%@NS BOIa'OﬁéPraP)EO fprmep GPRYRIPUS iCADOSSIRG CEOSSINgdhder -
f or mati ons cwhi the substrate, produces -
a correspor?dr r?%nhd%ﬁtpr X 0 &{#ﬁ(e{g&g‘%%gﬂ%rndo éﬁg&tﬂg‘% mations form ng the S

- enbossed i mage on 98i d POmettod aetording m&mytdmtcﬁ'cléiﬂas a2 5 whereds tigs stepg to -
clai m31, wherein sone of the.ines, dots. or :other engraved formations are . -
wi der and/ or @EdsEtinghe indigiais perfeaned by intaglio H’G“t!é’rggraved formations on -
the embossing pl at 33 g@qg Tdﬁi‘s”f‘43t3 %Y fucthes mczr?dl -
wherein the errboss?ng ?tegﬁ??rgg?ég en ?ave scetls l'ines extendi ng at o
~ different angltbs step eﬁcabplytrtgaa thni34tranépnrentacmngcomronmgpmhnsaed/ portgombf -
.clainms 30 ? vyherer n.the enbossing plate forns part of an intaglioe
printing essP ‘Hl' nting neans in 15 tHe form of an engraved.
printing plate cyl bgder £ pRyibi s REcuifif e cliBledtd 8r td1RhE) ith a8 bank
i npression cyli ndelr2§ épgal%strat feedrgng rreansctoe eer a: transparent Co
.pl astics substmotespwith sbd:mtyndpvibes,mmpnsmgppnhmg mgnqafoatappldylgpmd mdiria he -
i.npression- cyl ratus ordr n i m 34.wherein o _
botheor he pip aiaios S5byfaf BahE A AER L rtPbt: Aol Ak R B
has -a packing dﬂt@tﬂk@k ﬁ%ﬁ&é nt¥ahs, and pressure-applymg means to press the plastics . .

“15 - substrate onto the printing means so that ink from the printing means is transferred '

~ as indicia onto the plastics substrate wherem the mkmg means ‘and pnntmg means
. are so. constructed and arranged as to leave said transparent portion of sa.ld plastlcs
substrate free of indicia, and said apparatus further includes embossing means to
) emboss at least said transparent, indicia~ﬁ;ee' portion- to form an embossed image . o
20 whlch allows hght to pass through, the i unage bemg vrstble from both 51des ofthe "~
" substrate. . _ _ ’ "
| - 29.  Apparatus for producing security documents or tokens, such as bank
notes, with secumty devices, comprising pnntmg means for applymg pnnted indicia
to a plastics substrate havmg at least a transparent. portion, inking means to apply
'25 ink to the printing means, ‘and pr-essure applying means ‘to press the .nlastics
" substrate onto the printing t_neans' so that ink is transferred from the printing__means
.to" the .plastics substrate, w_hercin the inkiné means and"printing means are so
constructed and arranged as to leave said transparent portion -of said plastics
. substrate free of indicia, and said apparatus further 1ncludes means to emboss said
30 'transparent indicia-free portron of the plastics substrate to form an embossed image

on said portion which is abie to be detected by the naked eye and by touch.
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a -coRpH-aRt—Fat-er-at—eR—H-s—ext-erhal—surface—36—Apparatus—according to
claim34 wherein a plucality of engraved enbossing plates are i ncorporat ed
in the peripheral surface of "the pri-nting plate cylinder—25=3%=7p0ary
accordl ng to.claims3 lvvhe‘r«el n the. .inking neans conpri ssaEPaAGEYiWTn | er
which i's adapted to SUppL y--i- nk "on,l y 0 predeterm ned prts Qfg mw-p\gg?ru nt| ng
plate so that ink is no the pertion of the Ratwstrate t'5 He _
enbossed, |eaving said portion i nd| cia-free. 38. Appar LGS accor di ng to any
one of clainms 34 t @037 fAppahriis ddtetdifls RoclaigP28iopicRgmEBivielein thersassing
extraneous ink fromthe_printing plate cylinder. 39. Apparatus accordi ng to
any one of cl aMAYISXPRRYisey af gashene ¢rné¢samgr1§atemmbmmlnsé1w§81d RYHOR 19

means for appl i @qbgﬁté ARRRAIGE b BALO 18 Bolausbald SERRRSA iRl T 01 O

pl astics materi &l

Apparatus according to claim 30 wherein the embossing plate includes

5 a matrix of engraved lines, dots or other formations which, when applied to said

portion of the substrate, produces a corresbo_nding matrix of lines dots or other
formations forming the embossed image on said portion of the substrate.

32. Apparatus according to claim 31, wherein some of the lines, dots or -
other engraved formations are wider and/br deeper than other lines, dots or

10 engraved formations on the embossing plate. '

33.  Apparatus according to claim 31 or claim 32 wherein the embossing
plate includes engraved sets of lines extending at different angles to each other.

34. Apparatus according to any one of claims 30 to 33 wherein the
embossing plate forms part of an intaglio printing press having printing means in

15 the form of an engréved printing plate cjlinder, pressure-applying means in the
form of an impression cylinder, and substrate feeding means to feed a transparent
plastlcs substrate to the nip between the printing plate cylinder and the impression
cylinder.

35.  Apparatus according to claim 34 wherein one or both of the printing

20 plate cylinder and the impression plate cylinder has a packing blanket made from

~ a compliant material on its external surface.

36. Apparatus according to claim 34 wherein a plurality of engraved
embossing plates are incorporated in the peripheral surface of the printing plate
cylinder.

25 37.  Apparatus according to claim 36 wherein the inking means comprises
an inking roller which is 'adaptcd to supply ink only to predetermined parts of the
.printing plate. so that ink is not supplied to the portion of the substrate to be
embossed, leaving said portion indicia-free.

38.  Apparatus according to any one of claims 34 to 37 further including

30 wiping means to remove extraneous ink from the printing plate cylinder.

39.  Apparatus according to any one of claims 28 to 38 further including
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is |
' coating means for applying a transparent coating over said embossed portion of .

piasﬁcs material.
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