; e3eJFFGHFHf XJ6JTJ] h; 1 2 MAR 2003 An intaglio printing process for

al |l -over printing omm“mmmmm This invention relates to a printing
pl.ate for all-over arge areas by the intaglio printing
process, to a nethod fokegsoduci ng the printing plate, aqdztnma 2083 a
carrier with a large-area printed i mage produced by the intaglio printing
proc ess. In line intaglio, flat repregsentations are kpown to be produced
by“mﬂm lu w a ceHt Indagliapeating peecess H alhayen RIdmeHlaERLeps nes nor mal |y
be ﬁm‘ ﬁﬂmm M,S of aml limeter wi de and separated from each ot her by
unengrayggd. | ands. For the printing operation the engraved |ines of the

printing plat j j L nk. .-Sur LK
printing plat gh\?\% lt%ﬁ’fe{’ Jér?gtil%fe%?o gfb\/‘f&n&ﬁﬁg& %:tlélsflo#lgiejrdvgf bgggﬁg%ff%zfrgg]g} g%clw t hat
t he engr aygointa 8 bt | ' & ' d rating
t he engraved nlﬁigr}g):pa{lgn%Pedacﬁgsd%%h? t;ﬁgdclggre?gbtdiugn gg?g?ﬁlé{[@gryé%?f ﬁrr%(ji;(l?(pli)t%ri ng
printing, dafarqirtiys withea Regeaarprineed hﬁaéte%wdhéd&ﬁy tyenragid pripdngprod-s
pressed onto the printing plate under high pressure by nmeans of a pressure
cylinder hstving an elastic surface. The data carrier is thereby pressed
into the ink-filled engraved |ines of the printing plate, .thereby comng in
contact with {thnp Mag At RBresentations Arcdmavan ibeBradnced biralossly Beja-nk
out of the depressipns of, the.engraved li,nes. The resulti ri nted i.jrage
has pr i nt B GHASRVAIRss. the parvanlEnesgad s aomely depe ffeions b hailiont
of the en L NG I i § i.htaglio one obtains
l'i ght tonieiIsl?e\\/‘\éll‘r(}(rqjdpelrelgnncg&'i%r%lﬂg'gl‘i?t g&%ﬁ?g&égg@@%gy ?ﬁ@?ﬁ%&%%&}v i nk | ayer
thi cknesses, F@ﬁ'ﬂi@ﬁﬁﬁﬁng %&%ﬁ%@lﬁb Bhgrabed Hﬁes\/\bfﬂletﬂﬁrﬂﬁlg plte @¢dilfed With
conparison with other comobn printing processes, the intaglio printing
process c k. (Supplus énkis renewledrfegrashevptinting patg vedt therdédloimavipﬂi%cyliﬂ@aes.
The resalting printed images are even perceptible manually if the
engr avi ngsr doeton digdecsushghat tby engravgddmes it filled withinkeupyicathieragige. Thewever ,
obtain ex trenely_ fine an inted.lines. Al though the

one can al so ) sharp pr

intaglio kﬁﬂdﬁtsieﬂﬁmﬂpgéh%@géﬁe(bhﬁ%é@ @%ﬁ%ﬁp QD g tng Same; ges
resolved intodine structuye [ s the disadvantage of .,not being able to
pro dace Iargmplf’ﬂ&%%mtgﬁﬁﬁéﬁfﬂqﬂgi’elq’wgg&%@ﬁr WRWS: Bf about
one milli ~§.HMQ§ 3 by ﬁﬁg\% bpked
printing astgéed iogfo\?\nﬁ%é), n I;lgﬁl y tgﬂ%ﬁﬁfﬁgﬁ?’ﬂﬁfﬁﬁ ee In %@dgfea of
| ar ge- ar ehaeingravelagic hufacel Theidaka droier isdersdyrmessed.intohthe ihkviled éie i nk

surface bel ow the surface |evel of the printing plate in said engraved
areas. Si gravedinesayfahe printing plitey therdby comyngvin dontastsvithf thetink p ithg

late d t reach the ink surf in all pl , ise in. th

Do e Raliokariee dodd X ainy Bdinkauf bk gR Seesisidare Poeh et Basn
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to pr OducﬁeﬁdiﬂgiJﬂ@&phPBfgfef@%a\tiﬂ% the viewer. This problemis sol ved
tot y e fedt

accordi ng e 1 nvention ures of the independent cl ains.

Devel opnent s @f éné fsdiardmslindnt ks he Linelifitagliotone Bigaing Vight tones Syied prigt
fromthe finding that one can prevent ink from beialgg vvii)ed out of the area
of the enngaiwlyteiata catreerpritihlowdnk Jdyendicknessps, and daskeritones wheppointdi ng
so-cal |l ed, separ aél&riqg, I zinds or partitions in the engraving which prevent _
or ninim RE Pk 8¥CTPhe wi ping cylinder on the ink incorporated in

the printin | ate engravi.-pg...lt i s suspected that the wave,.of surplus ink
pushed over t s ppAny WiflEetbet eomumion minttEpigSEsset s iRiegls Rethtirg; "W pi ng
draws par I . J . .

nydr ocynal 2ctet Pal pESuridttd i RlR UeRA g I, Loy bl Ui ARRARSY The re
engravi ng sﬁﬂﬁ?;ﬁﬂit@&_hﬁﬁ_ﬁg@dﬁé’i%ﬁ Pekdiptibid Manisily fthaRdgfivingy Aedespt h the
wave of ink of the wi ping cylindér. The partitions thus divide a |arge-area
engr avi ngenough.dwusmgacsotdihglylfeneséngravings,riweveverhomhcaealso obtaik exe be

taken out perpendicular to the printing plate surface during printing but
not duri niFemely Amepmdghag prigteddngsy i nting pl ate surface. The partitions

f bl i d. ; | he di i f ion.qf ,th
o nti ng eyl | AUOOUERIRE a8 PRRG BRI Sosh don aptslice vy MattBudivgided ng o
e vave GhabalcRdnt e AT AI5S AR ARG, BYASCANARANE 1o pro

decoupling o I'n the ‘engraving fromthe w ping ocesSs taking place on
the print dnge Rirgé QoAtAGEDrintBd AASAST. WgHe3 With iaSwidth oPabshddiR mndllinidténge
the partitions transversely to the wiping direction, the partitions at

| east effect a division of |arge-area engravings, giving thema simlar
function with respect to wi ping out of ink as exists with finestructured
engr avi ngs.




- 3 - 12 MAR 2003 Taking the basic inventive idea into account in

opt.im zZed form the engraved areas are preferably to be equi pped with
partitions transversely to the w ping di4ection. For engravqid l.i nes
extending along the wiping direction this yields a division 02 MAR 2883 aved
lines into adjacent partial portions. The engravings extending transversely

or diagonally to the wi ping diyection are divided at least in th
| ongi t udi Aaf wrﬁeaf?usoﬁ hsﬁa@%eWE%M@heqi PRBUNG péate AF WIPGdh Hot QFL)I &Ieaﬁbllfy

oty consPLRL S sendve i AP OB TrrEF g et BRES Bub IS ik Foat B Given” "
st so pELElTEE, Pris AR e Thk Bhrffd SRR dubiabfett Pt pafEbATRy
| nt er sect ispig Sifgrhidd Bogs. SihesdichpRr Breds @D the endded b3 WFIR: Phihitn

respect to the wping direction.” I't is also possible to provide partlgions
in the fomplatefdoesnoerdachcheinichefacerinallylaessc gaps sfseom the primted iigge Such a
formati on of the partitions not only has the advantage of in any case

guar ant eeiwhjchirendarithe pont vselesse partitions rode- , pendently of the wiping

Stabi |1 ty. | nVRRPBIER G i BREAEPJRY eIGr AN TR TarR 4O GRP 4G FHRSBICSHch
o Sves ReRBMRReh DR B HOUST B BABI A ol NS Bly &
wi dt h of %?ﬁ“gh lsh'ag‘%gﬁocﬂ{&@ d@éi?oﬁx{]%l \rﬁﬁéﬁt e tﬂg st i nperative. The

hei ght of e partitrons can varie Inarelatively great span, as
tests have shqwis ptdblédids BaFvelltabootdimgith e ihfenticaVey ¥ fehfiRePbf tHd ide P! at e
surface one shoul d make sure that the partition form viewed in cross
section, tpapdest dlains.  dslgtopheane arelto be fomudriathe kaltclaimes. engraving i s
divided into separate channels or chanbers in the optimumform on the one
hand, while tHdiesnyentienistarts out fiom thesfinding hatoneragrprapentank drom heing

inti ea, t h d. If | t h tition
el ow 1 he TiReRIONh oF SikeAlsh 06 thinGuzmKing When RPIIRG Y DLEr SEPIFtE REIIRE: o of
th tit] iate from.th dge form al mpst _at will,.i..e b
tr apesor o DY eliRe SFaltd sri it G barfihnIRE bpBlvile whidHrextil
are alwa % ﬁlﬁ’lﬁﬂ%‘kg ; kind 4 ﬁfee}gfl]'-ﬁh-ﬁ i
case _Z§r~ ~qAR~ g%&agiﬁg?&%?{@% ghggrvgée i\rﬁkgﬂ@é‘?&ﬁtt&ﬁg& pro uctléc])lnsof
a conti nugliste Rngriving laissuspected shatatle waverdf safsias ikt pishedtovendse prifitisgat

when one uses partitions whose upper edges end exactly on the |level of the

pr: nti ngI mlate_e‘uﬁape bﬁréhc M_ép'mg[«fgdmeoﬂuxing wtaipigi_g@awgmantg@f tltmlarlso?mzf the
relative ui ¢ : rin uppes partition e by. at | eas m crons
to 5 nmi créﬁgl—"\ﬂ‘?&gﬁ% ) T O%Pgbyaﬁa‘{)@g%c 8hjﬁ?tﬁi MPP-‘ES&I&“?@QPPEGWM KRy
case reconm far thi spn. Tests r much
o oat cr 1 ORBY HAcinGhednatalite FORE Ping e3¢ Ly AL BHRE IBi: BB g
of up to % I : ' Enttﬁ:ﬁ)' I dSAd bgegd on
t he gngra\?ﬁﬁgmdeggﬁ?s#g“a%@%ﬁﬁﬁ%?%%ﬂ%@?b@# ESIt zlalg tgflésao tu‘{%gﬁggut t hat

i f the parehgtdving idte\tentighedtohafibess’ sredlpmneld witich peimit iikltd deitakenosut

anpl i tude) based on the engraving depth of nore than 50% they cause

"not ches" perparidiculaktd thg grirgingfplate somfackelurmgsprntingutdiop donngrwyipingpar-

Al t hough the printing.area prodquced with such a |large-area engraving is
printed cé‘ﬂﬂ Ehgl?sm}ngqﬁ&hla%ﬂ-‘,r?qqe-thus has a surface relief caused by the

partitions. The surf.ace relief is especiall [ n b th rtption
ol | e s  dhectrtiBofs ot eFernfly “BRPGR, nahs FRRO P B drerfipT oF Rifalibh
At | over ¥k : i ah3h VYR MY jef
becones ever %/\gglggég C? }lggﬂgln I gappegﬁnggt %ggp%gfﬁg %/lyac![ﬁ hienéglr&r%i i thBemgf
about 50%wdiel sfvink [during the wm‘bid‘%ﬁﬁo@eg andthus AdTyRRedyHnYicaeroaHliNg b inkin
errors in the formof gaps or skips rendering the print useless,

parti cul athg engranvingefrper thengiping posessTtaking place onitﬁapﬁyﬁngme tsheflace.

engravi ng depths of 5 mcrons to about 150 m _Irons, are excellent to use
according to tA&asehuheredhls notossbiete @@%ﬁ@mwwwwsﬁg’ tothet he
production .of ¢ n _printed.inma S e range 0f,10 m crons to 60

i orons. B SIS e btigteat Inalh ek s AREI6 AL e Bt lak et

| ayers wi a I reibids I . i s I N
engr avi ngbgvelg%ﬂ%ﬁelg‘ds%ﬁ?ea Y ‘I’f‘glrgf‘%&féﬁfl%%‘é’@%?gﬁ‘g‘§ %’grggv\?ﬁgs wWth a
depth in tsﬁﬁcﬁ@ageng,favﬁt%?ut 60 mcrons to 100 microns are particularly
suitable for printing ink layers with a saturated, opaque color effect. The
exact val ues of course vary depending on whether a light or dark color is

i nvol ved. -5," ~1~~C~ ~~...: Engravings with a depth of 100 m crons and
nore are particularly suitable for |.> producing ink |ayer structures with

T or




region of the area is cleared out using the sane or another engraving tool
so that the total line is exactly engraved according to the line original.
Dependi ng on the nature and control of -the engraving tool OEQ ﬁﬁﬁ 3 duce
both a certain roughness (instead of a snpboth surface) on the base t he
engraving, and the inventive partitions wth any desired anplitude,
different flank angles or precisely given cross-sectional forms. The

i nport ant t hi Agkinasthebasicdneehtaleddea mite achaunttinepsimized foms, thaeagemvedni num
a?pl i tude of about 50% of the engraving depth for the invetﬁéi ve, function.

It this vares arepreferadly € beeqyippedmithopartitions fansyessely dothe wiping direct he
engravi ng .betFer than w.th a s ... but, .t he abovenenti

ot h,engravi ng base ed
orinting HOPoFer SREIAVSLURESEHENGRERIONE (e, Hining SRectiomhis pisids e dvizen of

i nvention 0SSl | i:ti [ f i 4 i
printing ;51? %%’géfa"%gﬁﬁéﬁ‘gé’ éﬁ@%@‘? %agg&%‘]ﬁ‘%’?‘%r@%%r@? gﬁ%@ e%?eélggﬁ &a %a{xsg- now
possi bl e I b Wok HeH Ik b Rt ;
POTT et oy ErEheLE §§H§m[’ﬁfﬁ?’ﬁ & @g‘%&r’hﬁﬁ@k%&lgy d ot Jclist I (R BgleBaiblll
One can aldgectienbf fee aghvediling the paritions preforsblyi dxreralisg peratlel fo flrversquar e
centinmeters by intaglio printing wthout probler The fine structure of the
printing graangeadgte present both in the formof a screen and in the form
of characters_or graphic synbols, Even if the co%rsest fine Sté«ilfitgure IS
sel ected (wit b gagesrwhere she engrawingaat ondy, ongists of yernwade engraved ligepbut

mcrons), jt cannot.be imtated wth an nown printi rocess, which
Cons: der Bl SoREABs LeBe vea PRgtaued Igmials BRGNS b AP S e B th s o
carriers. f t HUC . e:qf, t tptaglio
i nt i ng SPSIOhS TR AHTDUTIE s BHte R Pl b5 BIRRATHE o IBMGERT. o
t he engr ayd rﬁ%om i’ﬂgeéii feCiitl e able to
any forge‘r{érgg%a se oputﬁ%gﬂﬁ?gh cd%’t%?E@ﬁgigééggz/sgwg&m\%e%é%rﬁge from
t he descr iwdpingndioéctione Itfis lal sopangitdeto provide partitionsiig the fortmof cammentridow
details of a printing plate wth an engraving in cross section. Fig. 1

shows a deirgles infa porieycomy shiape or thediks Sushrd formationofithe paritpnsinat oaly

graying 3. with gjven depth t serving to receive ink. e engravin shown
in cross b@%ﬂ?%‘i‘d‘@k‘ﬁ%ﬁ’dg)ﬂtmﬁ@é{rqaﬁ gﬁéﬁaﬂ@%‘?&&e £hoR HEB}%B@%UB% ¥-and are
formed so th h are.partiflo t t rall. i

upper  par PERRGHDOEE e LiBE dliebh Ot s AR B A Rrifbns NSRS
surface 2 ol i prevent ink from being wi ped out of the depressions
f ormed by%é;cgr%gi\??lngagl,l&%n t he one hand, and cause a structuring of the ink
| ayer transf elfivshtivelyppioviding Pactiti iy inthe ehpervidpofithe iheaghiohsintbigplate
printed with ink over the conplete area in the region of the engraving. The

of f set at alsieady ppevesldspecially advantagge Bisasof pnoshgravecddine widthrgieaten thiingd.&nce
d of upper partiti edges 5 to 3, where the

of f set of t55s- g'f]ﬂrr?@gf aysd IH{?IQ i"hgleé%‘gagll ?’E 8%@@85%@2 %& Morg they PEYSonds

to distange f the u r partition edges, distance d is preferably in the
range of S%bg'iailp8%\ts“?%e[¥§§ ‘m crons, a distance of about 50 m crons being

especially pr r f i j t i

W Chout & do. THea g AP pRRMOds A VAl SOHEL KIERV Y e AR S e
partiti onhape ghowasif the pastitidrsninecatithe 1dvay of tiee piimeng plate burfecarbne shoudd not
resol ved by the naked eye under nornal view ng and can therefore serve as a
hi dden semakietsuré ¢hatuhe paditi oneformg wisvwrdeinetrosbeseciipnetapers imphwiedge abape. or by
other printing processes. _ Despitte.the fine structuring of the printed ink
layer, a Hdwpganwesythat shopngravingds divded suosenames chanae aghers ypthe

intensity of. the .color effect, or r.cel,ved to depends on the neagn ink

| Byer ¢ b oPtiguER (5.t e S5 i, PR gt et RN Sal K Bl
angle a. H.g. Wﬁ' ) Nt jn cross section for printing a
general | ylﬁto%%ignt_lelg I'n ad;i}éé’%%?%h&%?%}gﬂggs a lighter tone. The engraved
areas of the pf bié loWerd!thé ﬁEpé?ﬂ]SMﬂtibﬁ elb@sbelbwarhd 1evéllof the painting|patgeuand
engravings 3 have sane flank angle a. By reason of |ower engraving depth t
in Fig. 2face thetrmsssettbowal fdims tod the partitionstcan deviate front thehwedgefameal-
lines. For printing. contiguous, color areas.|t is essential that engraving
depth t ampPsiatPalcie betrapgzeid, rsaxadwf PHH dé@@régt shapee Siaedbe apper partition
consi derati,or of fl ank angl e uch that flat plateaus arise. at the
level of SHER: fEAIHANE dipnsed Belon the g ol ths pinging p1ate shrfabs TS ca5¢ e
engraved area has the sane extension as in the exanples of Figs. 1 and 2.
Engraving depth t is the sane as in Fig. 1. Although partitions 4 have
different flank angle /3, an ink layer transferred with a printing plate

according to Fig. 3 has the sane nmean | ayer thickness as one printed with a
printing plate according to _9_1~MRZOJ Fig. 1. Despite different

-, o, " o e = ) b1 r r o " o o, o o




If the ink layer thickness in the transitional area froma fine-structure
- line to the adjacent one is to be reduced only to a nonzero value, it is
suitable to use structures as shown in Ftgs. 4 and 5. An enbossing te
according to Fig. 4 is produced by renoving the outwardly pd} Ag s of
the partitions after engraving the depressions formng the fine structure.
Al ternatively, one can first clear in depth a the total area to be provided
with an eragdahinglveays doveredewghank thberodmtessofonsontoruduspritimgf draz1s
structure. This lowers the outwardly pointing ends of the partitions bel ow
the | evel B iftaNyLaseate surface 2 by value a. The remini ng hei ght of

: ZEUE?S 1 om Ahberwal 6k Gabiheh nd RPueiioRe e yelr fgﬁ’s%sﬁ%ﬂ%@cﬁ?fg a
compl ot e o 180l e By pfyRisbihgs St i Bk R cffifer i pue

thi ckness rélaﬁ%@lgaggggry@ D3WeringHe hgggld?%ﬁ%naedgkw zf%tIEé%‘%tZ‘&hfchﬁé’id“S’ nffexi mum

anplitude b. Th partitron e ormed as a“plateau 1n this exanple
produce ficiend ekifindtégthis probldir. Hiacina esinimagelowsinl is én aag Rasdigtgmanédance
of the engraved |ines producing parfi -9 ,~2!"I~t c.~~s tions 4, the

| i ght |ineblepfadhisetason.t he printed i nage by trapezoid partitions 4 can

render patterns, characters or graphic synmbols. According_.to the enbodi nent
shown in Fig. Bestnhave gorsthern that o ea@m@?wei@ngxosweswmﬂaﬁgmme

anor o a artEGY FoRise RribIen S toayitihe of tinta oD RReRy Milcxal B o¥ ntiinec s

the | evel i rid g . i i s advant ageous
because i tfﬁi%tre %\%&g’%gh%}l?s@ gg&%&ﬁégce&o Et%ﬁ%%@éﬁb%der_ from com ng
in direct contjafhs msbmlﬁiéﬁr&u%%mérﬁﬁbﬁﬁﬁa% a heRiR lpxls6 eefieeieddo Mg @ie ON

both the w ping cylinder surface a he fine engraved structures of the
printing foHowingas amipliturdd) based o tlee engraviapatepth pf hore thanS0Ys) theyndausens
bel ow the level of printing plate surface 2. To ensure a clean rendition of
t he engr avinetches” in thenakdayarcuoface on the ¢hus priodneed printing areay &dthoaghithe ude b
shoul d be npre than 50% of. engravi depth t. Fig. .6 sho a variant of the
i nventive %Hﬁ}%ﬁfﬁgpsméﬁﬁghé‘éc ?ﬁgﬁ‘&ﬁa}?’i‘%ﬁ Ng) 15 Prited eomfmapshy w1

partitions L i SPO t ar er .di s . I 0 Yo'y

enbodi rrentlgﬁ’oﬁ [@fsgfégoal?ﬁa%, reggfﬁéqspgg)yatﬁlgﬁ)‘éﬁ%@()% ' g&%sg]“%@t%g &815%.61& Eg?ﬁi her e
to the off iAGH ' 3 f i :

bi st ance e B G R o PP cas
6 of the esfgheenpmvidgdepthy Addsvacimphitudesrd.gt inahe rdnghaf/abuanta®086, thist i vel y
adj usted surface roughness to inprove ink adhesion. Surface roughness is
adj ust ed religfhecomeg syarweakart finaly didappeamng eompletelyi attanramplitudef

e
t he engravi t oql by settjng i.tabl e values for_ the offset, between
two engr aRidOouha0%: HBeievaheurlns 30% oz gt ingrearingl PERect REBHREERGT o
preferred . i f thg.inventi.on,.enagravi 3.1S:i r r d into
D nt1 ng. Anane fo PE efbs b b 4iierRR mE RERE Yod]Essieptic T, St ficidn e
within the,gagnaved area but increases or decreases continuously in one
directi one%rFl gS." 7a, 7b). Variation of the engraving depth is preferably
ef fected such Tdsad haveefiselBpsisdwip it lepgivigndepths of Suaitrondi sbcutds0ani-
inclined plane relative to the printing plate surface. It is also possible
t o change darhes areexoellont tdayseracsarding bathet inventdep ckhe prsiferred eygrayingrdepth

cross-sectjonal, plane Qf the printing plate are on curve se.course can
o gt f

be descri B8 @5‘@691‘68\%0%”9 FRIPERON RIIYP WﬁS?%WP%%}%W& i {gmidrens to
oo S{fficrodSA SR oliialnar TaBRIE rsiing iBRF. e dlud BeBETIICHGES i S

effected ' ] : wﬁ# d’é;ﬁﬂ j to
Fig. 7a pg‘ﬁa Fﬁ%&é&cﬁg%@bﬁ@gﬁg&aﬁg%ﬁgﬁSH%K g‘?ﬂ“?‘%gﬁr@ﬁ tiorrs req%gﬁgt ant
t hr oughoutrehdigy efvible\chafiges i tofie.| Pngrafings Widlhh deparirdthedtah@e bf Gboutlb0t e

di stance and height of the partitions increase wth engraving depth (d, >
d2). It isrponst b0@nticronsmioe partentarby suitpblo fordpriritergeink layemisvidhd sdbgatgds
and with different partition forns, on gne printing plate. One can al so nake
areas wi t IPREGNEEP teaff%eEh%an@wahWﬁé cew%:%vﬁ#aw 158,08 Whi Phai‘tgghor

ot her, and rform cor fes onding variations within a self-contained
engraved .cog)ﬁrlf Hb‘?o,vedﬁe can superinpose a second engraving on a first
one. If the first engraving is forned of parallel, preferably straight,
engraved lines and the second engraving |ikew se of parallel, preferably
straight, engraved |lines, one obtains a so-called cross-line screen. If the
lines of the first and second engravings formw th each other an angle
between 20 and 90, in particular 40 to 70, the resulting engraving has
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1 ~~ MAR Z003 Patent clains 1. An intaglio printing plate ( 1) for
all.-over printing of contiguous printed i mage areas, the printed inmage

bei ng i ncorporated into the printing pFa&e surface (2) in thediog rﬂf&I an
engraving (3), characterized in that partitions (4) are provi d8c i he-d
engraved, ink-receiving areas so as to divide said engraved areas into
partial areas, said partitions (4) being designed so as not to have any
areas at the Fageviegs with aglapth ph09 miceonsantanere are parieularly syitablgtfer
.agcording to, claim1 characterized in.that .the engraved areas. are engraved
I?nes andPEaducigmklayer W‘g\?éd‘”g}% }p[t{:jga@iy RerﬁFgﬂﬁerfﬁt ?g‘?‘é‘;haccordi ng to
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engraved |daSetos@n@strictufedrresdehadrith paaitiond! wiikatdistasce afdbse2@midrohs ons
(4) extend transversely or diagonally to the wiping direction. 5. A

printing p 45@ micvmsdindp wedgmghape. Phrtitions witl a3listahes af { 30 mperbnisitot hat t he
en Braved areas are engraved lines, and the partitiqgns extend parallel to

the en Brabew 400@ucnns areplseady secgemizabie sdnthel naked ayebyl ipi neyWay diet i on.
par i1 onBrp e Pk BaGabireretion of v ited FoRoER ol ebes®s adfips=aih 1 o m
ol at e accarafrig-Borl o fiegieag o e Blaptd B Rlor i Sidinek iR AT,
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characteri ze at the cross-line screen consists of a first engraving

wi th par atiecareans degirhited sislce 2ig lihe scroen forated by ite partitions alvoruppengrad\d ng
with parallel, preferably straight, engraved |lines super inposed on the
first englayouhglengentAlfghe paitittpnslage sotiwoukadl imtp the engraving likermsereerebiutzed in
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mentioned printing errors in the form of ink gaps, skips, spots or the like increas-

ingly occur.

Considering that the production of intaglio printing plates is already one of the
most elaborate methods for producing printing plates, it is easy to see that addition-
ally providing partitions in the engraving raises considerable additional problems.
This holds all the more since not only the form, amplitude and arrangement of the
partitions are necessary for the inventive function, but also a precision in the micron
range. Such printing plates are not producible manually or by means of etching. The
inventive prints and printing plates therefore ensure a high measure of protection
against forgery and imitation.

H;wever, such printing plates can be produced by an engraving apparatus from
the applicant, as described in WO 97/48555. This apparatus makes it possible to mill
intaglio printing plates by computer control. The lines of a two-dimensional line-
work are detected by a computer and the area of each individual line exactly defined.
Using an engraving tool, e.g. a rotating chisel or laser beam, the outside contour of

these areas is first engraved to cleanly border the area. Subsequently the bordered



11. A printing plate according to any of clainms 1 to 10, characterized in

* that the mutual distance (c) of the upper edges (5) of the partitions is

smal l er than 500 microns. 12. A printingplate according to claim1 |
characterized in that the muitual dis tance (a) of the upper edhdsMAR)2083
the partitions (4) is 20 mcrons to 150 m Irons. 13. A printing plate
according to claim 12, characterized in that the nutual dis tance (c) of
t he upper regigeof(thy anda it lebeaped outt usims the/samesorsdhather engzaving 4oobsthanthiang
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accor di ng engrasedilmeaayitl havidth of i millimeter hed 0 mhidlipetens and myre; with ink) i s
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st ruct ur e 12¥er sshes of 40 micrens and mere. {ang eanyalse fealigeccoptinuus geometti
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clains 1 to 24,
screen and in the form of characters or graphic symbols. Even if the coarsest fine

structure is selected (with a partition distance in the order of magnitude of 500 mi-
crons), it cannot be imitated with any known printing process, which considerably
increases the forgery-proofness of accordingly printed data carriers. The fine struc-
ture thus proves not only the use of the intaglio printing process, which is already
high-quality itself, but also the use of the engraving apparatus described in WO
97/48555, which is not available to any forger because of the high costs.

Further advantages will emerge from the description of the following embodi-
ments..,?

Figs. 1 to 7 each show details of a printing plate with an engraving in cross
section.

Fig. 1 shows a detail of printing plate 1 whose surface 2 is provided with en-
graving 3 with given depth ¢ serving to receive ink. The engravings shown in cross
section extend linearly, perpendicular to the paper plane, and are formed so that

there are partitions 4 between the parallel depressions, upper partition edges 5 being



| east~a first engraved area and a second engraved area are provi ded which
dif-fer by different designs of the part'ztions (4) and/or partition
arvrangenents. 26. A printing plate accotding to claim25, charact rizedZ h:g
that the partitions (4) in the first engraved area have a di f f elledtMAR 0
orientarion fromthe partitions (4) in the second engraved area. 27. A

e A R A A T i e
Do any of it dePlsSPpS I6ARG GPIRBEIGES Fh nibne hl By Uit £ Gy dRRERC,
has a di ffgrRinle /R HansfefRaith a(s]Eul)st{rét,@,”bﬁ fe SBEPALNE THY QMRHtafy ﬁapln'nr&??]aﬁ

printing plate according to any of clalins 25 to 28, characterize

the upper withdak ober thie ddnq)leardrédhoﬂﬁrbgiohhffthééﬁia@ﬂ@avw area have a
greater nu tual distance (a)than the upper edges (5) of the partitions in
t he second en Bhegisetatadichparallepengravimgs Bl axe gr daiomespondsio distanceai s
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than one sfin@steuctutdsinttirecognizabl@tvitheasaidene i nk | ayer covering the
conplete printed image area, characterized in that the |lateral dinensions

such as | engt hThgmodultionodf thh énklayar thicknase preduced by the pantitionsypoduses and
the ink layer has alo one direction at . least one _nofch on ich the, ink
| ayer thi dR wnaﬂgﬁ(gl@wo@, ¢ STHERTSIICIES ok Tesalved: iy "eﬂmﬁéic%fedﬁlﬂfb?ft 0
claim 32, characterized . Jn that .the |ateraj.gdi nen sio uch as | engt.h, and
W ath of i Seiing i neheiefted shi # £ hidlel3Poiy Raflie Ao eprpfiibie
accordi ng f; hai %fziﬁﬂ" ce relief of the at

| east one %lﬁk&lb?y%%%%@%wgﬂgf?g}uﬁ av%gﬁgéﬁség structure with ~
regul arly recuDgspite thefied s&@hﬂ%@?ﬂfc%ﬁxﬁ&i irfk 1@?&@ adfihb£encdas eblrng- t 0
claim 34, characterized in that the structural elenents recur at a distance
smal | er t hfeot 6. frodutdd fortthe humah eyé. The atensity ef thecobordifiest oo peradived34 or
35, characterized in that the fine struc tore forns a_screen or regular
pattern. Jpne depends emthe meaminkoayenticlamess, andhcas beadivsted byiengmvingt hat

the screen,is, aline siﬁnien ?r cross-line screen. 38. A data carrier
accor di ng $PRF af 81V§8 FNEleHaracterized in that the fine struc tore

forms a screenpphsisgh s ridtidi pldteinerbSs 4e2tidn B Printly T'senefiity thinner

ink layer which produces a lighter tone. The engraved areas of the printing plates

shown in Figs. 1 and 2 are equally large and engravings 3 have same flank angle a.
By reason of lower engraving depth ¢ in Fig. 2 one selects lower distance d for the
offset of the engraved lines. For printing contiguous color areas it is essential that
engraving depth ¢ and distance d of upper partition edges 5 are selected with consid-
eratior}e of flank angle « such that no flat plateaus arise at the level of printing plate
surface 2 within an engraved area.

In Fig. 3 the engraved area has the same extension as in the examples of Figs. 1
and 2. Engraving depth ¢ is the same as in Fig. 1. Although partitions 4 have differ-
ent flank angle £, an ink layer transferred with a printing plate according to Fig. 3

has the same mean layer thickness as one printed with a printing plate according to



39. A data carrier according to any of clains 34 to 38, characterized by at
least a first printed inmage area with a first fine structure and a second
printed inage area with a second fine stducture different f rom4 e MiARr 20u3
fine structure. 40. A data carrier according to claim39, characterized in
that the first and second printed i nage areas represent one or nore

characters, or I Ct uy. 41... A dat arri.er accaording t | aim 39 or 40,
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second printed inmage areas differ by different ink layer thicknesses.
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printing plate ( 1) for all-over printing of a large area by the intaglio
printing messsssidobiffprangitongst he steps of: providing a printing plate with a
printing plate surface_ (2), and engraving at |east one engraved area

cor r espondi ng Bngraviegs 3 pgepreterablyopieduped withe roteng shisel whesepoipt angle,
f 2). b f ! ' to .l titi 4
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partitions are par a to the engrave

transver s egstriefedindg dyahé possibilites Wf designihg the Idoatour 47 an/engedving tésicor di ng
to claim44, characterized in that the partitions (4) forma uniformfine
structure in tifithefinkriaydr thicknesscin the trangitioaal sreq tfrom a fiige-sttuctatehbne to the
according to claim49, characterized in that the screen.is a |line screen,
dot scr eeddifcest orgsis|torhe redueadhonly to amaopzerdvalneck AusHipble tansg shrugdures

characteri zeH in .t hat t‘pe (f:goss-l i ne screen i s
as shown 1n Figs. 4 and’S.

An embossing plate according to Fig. 4 is produced by removing the outwardly
pointing ends of the partitions after engraving the depressions forming the fine struc-
ture. Alternatively, one can first clear in depth a the total area to be provided with an
engraving and then engrave the depressions forming the fine structure. This lowers
the outwardly pointing ends of the partitions below the level of printing plate surface
2 by value a. The remaining height of the partitions will be referred to as amplitude
bin tht: following, and results from the difference of engraving depth ¢ and partition
lowering a. A substrate printed with such a printing plate is provided over the com-
plete area in the region of the engraving with an ink layer having thickness a and
additionally modulated with a fine structure having maximum amplitude 5. The up-
per partition ends formed as a plateau in this example produce fine light lines in the

printed image. With corresponding guidance of the engraved lines producing parti-



formed of a first engraving with parallel, preferably straight, engraved
| ines and a-second engraving with parallel, preferably straight,qen ved
| i.nes super inmposed on the first engravic’h'g. AMENDED SHEET a - le g'[\’g %N‘-‘Q
2003 52. A method according to claimb51, characterized in that the |ines of
the first and second engravings formw th each other an angle between 20

and 90, in par, ticular,.40 to,70. 53, A.method acgcording.to any of, clains 44
To 50, chiPHS fetie beitlines RERUYGRd i b PriplcdCIAEE DSa PSR BRTFORS A ank

angles (a)_iq.th n 5 to _60. based,on the perpendicular to the
pr'?nti né %ﬁdé{%é pgﬁ;;@zcgﬁ?r%t_e}%%}grgg t%&@’oégcordi ng tg cl ai m 53,
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char act er igwering athiadeledting e afiseobétd@enthé individoa! esgraved liged lodtiksangl e
(cz) is used for engraving. 56. A nethod according to claimb55,

char act er gmall, angivbaflaaktaapky @dnd @ivwdn expravingealeptlss, thstdigper pengicavedye. 5 57.
A nmet hod according to any of clains 44 to 56, characterized in that a first
en Bravi nis belownthedewdl af iprimtinigeplptei surfacg 2pl at e surface (2), and a second
engraving is engraved into the printing plate, surface (2), adjacent to the
first engravi®h rhkowq;mgela\aévmt@%@wgmuw R Prevams ﬂ@dﬂﬁﬁlfeﬂg&&@iq{gbe a

partition_ (.4) tapering at the |level of the prjntin | ate syrface . (2), or
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par ti ti ongf (o priffing Plie Medtion teWekng atis padtiéradly 2l miictdns'té 3 Mi&dns below
characterized 1 n that the nutual nmaxi rum di stance (d) of the partitions (4)
i s smal | ethe learel 50printing plate siface/2. 1o bnshreacieati rpditiorcofihmengraving as a
characterized in that the nutual maxi mum distance (a) of the partitions (4)
is 20 m cfmn§m:@u1r§@frﬂ1@transfcnedmlﬁlay@r,mnplamdcrhﬁhwid be amgre sharc 5QYanef 44 to

60, characterized_ in that partitions (4) with different heights are
provi ded GPERVIIS eIEhdravi ng. 62. A method according to any of clains 44 to
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embodiments of Figs. 1 to 5, partition distance d does not correspond here to the
offset of the engraving tool during engraving of the depressions. Distance d is pref-
erably smaller than 500 microns. Horizontal bottom areas 6 of the engraving are
provided between partitions 4, having a selectively adjusted surface roughness to
improve ink adhesion. Surface roughness is adjusted by the selected geometry of the
point angle and point radius of the engraving tool and by setting suitable values for
the offset between two engraved lines transversely to the engraving direction.
According to a preferred embodiment of the invention, engraving 3 is incorpo-
rated into printing plate surface 2 such that the engraving depth is nonconstant
within the engraved area but increases or decreases continnously in one direction
(Figs. 7%a, 7b). Variation of the engraving depth is preferably effected such that the
deepest points of each engraved line are on an inclined plane relative to the printing
plate surface. It is also possible to change the engraving depth such that the deepest
points lying in a cross-sectional plane of the printing plate are on a curve whose
course can be described for example by a parabola or hyperbole. By varying the en-

graving depth one can vary the perceived tone within a contiguous printed color



- 17 1 2 MAR 20u3 64. A nethod according to any of clainms 49 to 63,
characterized in that the partitions (4) forma linear fine structure
t'hrough their parallel arrangement. 65- 18 nethod according to gvn%crm (zbggms
49 to 64, characterized in that a first fine structure is engr & a

| east a first engraved area, and a second fine struc ture different from
the first fine structure is engraved in at |east a second en grayed area.
66. A met een,do partdcuiar fdhe daptgwasr,anohzﬁ effeeted betwean $ mmqusalqdag(i g4 ons
(4) in the first engraved area are produced with a different orientation
fromthe FAPR%tions (4) in the second engraved area. 67. A nmethod according
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areas, the printed image being mcorporated into the printing plate surface (2) in
the form of an engraving (3), characterized in that partitions (4) are provided in
the engraved, ink-receiving areas so as to divide said engraved areas into par-
tial areas, said partitions (4) being designed so as not to have any areas at the
level of the printing plate surface.

2. A printing plate according to claim 1, characterized in that the engraved areas
are engraved lines and/or large-area engraved elements.

3. A printing plate according to claim 2, characterized in that the engraved lines
are wider than 0.5 millimeters, preferably wider than 1.0 millimeter.

4. A printing plate according to any of claims 1 to 3, characterized in that the en-
graved areas are engraved lines, and the partitions (4) extend transversely to
the engraved line so as to form adjacent partial portions, and the partitions (4)
extend transversely or diagonally to the wiping direction.

5. A printing plate according to any of claims 1 to 3, characterized in that the en-
graved areas are engraved lines, and the partitions extend parallel to the en-
graved line and transversely or diagonally to the wiping direction.

6. A printing plate according to claim 1, characterized in that the partitions (4) are
disposed in the engraved area so as to form a uniform fine structure in the form
of a screen or regular pattern.

7. A printing plate according to claim 1 or 6, characterized in that the screen is a
line screen or cross-line screen.

8 A anMg plate according to claim 7, characterized in that the cross-line screen
consists of a first engraving with parallel, preferably straight, engraved lines
and a second engraving with parallel, preferably straight, engraved lines super-
imposed on the first engraving,

9. A printing plate according to claim 8, characterized in that the lines of the first
and second engravings form with each other an angle between 20° and 90°, in
particular 40° to 70°.
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| %@l 0%0% () A ¥ARaE¥ plate according to any of claims 1 to 10, characterized in that the
mutual distance (d) of the upper edges (5) of the partitions is smaller than 500
microns.

12. A printing plate according to claim 11, characterized in that the mutual dis-
tance (d) of the upper edges (5) of the partitions (4) is 20 microns to 150 mi-
crons.

13. A printing plate according to claim 12, characterized in that the mutual dis-
tance (d) of the upper edges (5) of the partitions (4) is 50 microns..

14. A printing plate according to any of claims 1 to 13, characterized in that the
upper edges (5) of the partitions (4) have a lowering (a) of at least 2 microns to
5 microns over the printing plate surface (2).

15. A printing plate according to any of claims 1 to 14, characterized in that the
partitions (4) have a partition height (4) in the range of 3 microns to 150 mi-
crons.

16. A printing plate according to claim 15, characterized in that the partition height
(b) is in the range of 8 microns and 60 microns.

17. A printing plate according to claim 15 or 16, characterized in that the ratio (:)
between partition height (b) and engraving depth (¢) is in the range of 0.5 to 1.

18. A printing plate according to any of claims 1 to 17, characterized in that the
engraving depth (¢) is between 5 microns and 150 microns.

19. A printing plate according to claim 18, characterized in that the engraving
dept.ﬁ () is between 10 microns and 60 microns.

20. A printing plate according to any of claims 1 to 19, characterized in that the
partitions (4) have flanks with flank angles () in the range of 15° to 60° based
on the perpendicular to the printing plate surface (2).

21. A printing plate according to claim 20, characterized in that the partitions (4)
have flanks with flank angles (&) in the range of 30° to 50°.
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23. A printing plate according to claim 22, characterized in that the printing plate
(1) is adapted for use with a printing cylinder such that the linear fine structure
is substantially parallel to the rotation axis of the printing cylinder.

24. A printing plate according to any of claims 1 to 23, characterized in that both
the length and the width of the engraved area are more than one millimeter.

25. A printing plate according to any of claims 1 to 24, characterized in that at
least a first engraved area and a second engraved area are provided which dif-
fer by different designs of the partitions (4) and/or partition arrangements.

26. A printing plate according to claim 25, characterized in that the partitions (4) in
the first engraved area have a different orientation from the partitions (4) in the
second engraved area.

27. A printing plate according to claim 26, characterized in that the partitions (4) in
the first engraved area are aligned at right angles to the partitions (4) in the
second engraved area.

28. A printing plate according to any of claims 25 to 27, characterized in that the
first engraved area has a different engraving depth (¢) from the second en-
graved area.

29. A printing plate according to any of claims 25 to 28, characterized in that the
upper edges (5) of the partitions in the first engraved area have a greater mu-
tual distance (d) than the upper edges (5) of the partitions in the second en-
graved area.

30. A printing plate according to any of claims 25 to 29, characterized in that the
upper edges (5) of the partitions in the second engraved area have a greater dis-
tance (a) from the printing plate surface (2) than the upper edges (5) of the
partitions in the first engraved area.

31. A printing plate according to any of claims 25 to 30, characterized in that the
first and second engraved areas adjoin each other.

32. A data carrier with a printed image produced by the intaglio printing process

and comprising at least one printed image area having an ink layer and a surface
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33. A data carrier according to claim 32, characterized in that the lateral dimen-
sions such as length and width of the area are greater than one millimeter.

34. A data carrier according to claim 32 or 33, characterized by a surface relief of
the at least one ink layer, the surface relief having a fine structure with regu-
larly recurring structural elements.

35. A data carrier according to claim 34, characterized in that the structural ele-
ments recur at a distance smaller than 0.5 millimeters.

36. A data carrier according to claim 34 or 35, characterized in that the fine struc-
ture forms a screen or regular pattern.

37. A data carrier according to claim 36, characterized in that the screen is a line
screen or cross-line screen.

38. A data carrier according to claim 36 or 37, characterized in that the fine struc-
ture forms a screen wherein the line width is less than 150 microns.

39. A data carrier according to any of claims 34 to 38, characterized by at least a
first printed image area with a first fine structure and a second printed image
area with a second fine structure different from the first fine structure.

40. A data carrier according to claim 39, characterized in that the first and second
printed image areas represent one or more characters or a picture.

41. A data carrier according to claim 39 or 40, characterized in that the fine struc-
ture of the first printed image area has a different orientation from the fine
struzture of the second printed image area.

42. A data carrier according to any of claims 39 to 41, characterized in that the fine
structures of the first and the second printed image areas differ by different line
widths.

43. A data carrier according to any of claims 39 to 42, characterized in that the first

and second printed image areas differ by different ink layer thicknesses.
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- engraving at least one engraved area corresponding to the large area to be

printed into the printing plate surface (2) by means of an engraving tool

s0 as to leave partitions (4) rising up in the engraved area and dividing the

engraved area into partial areas, the partitions (4) being designed by the

engraving so as not to have any areas at the level of the printing plate sur-

face (2).

45. A method according to claim 44, characterized in that the engraved areas are
engraved as engraved lines and/or large-area engraved elements.

46. A method according to claim 45, characterized in that the engraved lines are
wider than 0.5 millimeters, preferably wider than 1.0 millimeter.

47. A method according to any of claims 44 to 46, characterized in that the en-
graved areas are engraved as engraved lines, and the partitions (4) extend
transversely to the engraved line so as to form adjacent partial portions, and the
partitions extend transversely or diagonally to the wiping direction.

43. A method according to any of claims 44 to 46, characterized in that the en-
graved areas are engraved as engraved lines, and the partitions are formed par-
allel to the engraved line and extend transversely or diagonally to the wiping
direction.

49. A method according to claim 44, characterized in that the partitions (4) form a
uniform fine structure in the form of a screen or regular pattern.

50. A method according to claim 49, characterized in that the screen is a line
screen, dot screen or cross-line screen.

51. A m.;thod according to claim 50, characterized in that the cross-line screen is
formed of a first engraving with parallel, preferably straight, engraved lines
and a second engraving with parallel, preferably straight, engraved lines super-

imposed on the first engraving,.
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53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

A method according to any of claims 44 to 50, characterized in that the parti-
tions (4) are produced with flank angles () in the range of 15° to 60° based on
the perpendicular to the printing plate surface (2).

A method according to claim 53, characterized in that the partitions are pro-
duced with flank angles (@) in the range of 30° to 50°.

A method according to claim 53 or 54, characterized in that an engraving tool
with a corresponding flank angle () is used for engraving.

A method according to claim 55, characterized in that a tapered rotating chisel
is used for engraving.

A method according to any of claims 44 to 56, characterized in that a first en-
graving is engraved into the printing plate surface (2), and a second engraving
1s engraved into the printing plate surface (2) adjacent to the first engraving so
as to leave between the first and second engravings a partition (4) tapering at
the level of the printing plate surface (2) or slightly therebelow.

A method according to any of claims 44 to 57, characterized in that 2 microns
to 5 microns of the printing plate surface material is removed in the engraved
area before or after producing partitions (4).

A method according to any of claims 44 to 58, characterized in that the mutual
maximum distance (d) of the partitions (4) is smaller than 500 microns.

A method according to claim 59, characterized in that the mutual maximum
distance (d) of the partitions (4) is 20 microns to 150 microns.

A m.s:thod according to any of claims 44 to 60, characterized in that partitions
(4) with different heights are provided within an engraving.

A method according to any of claims 44 to 60, characterized in that the en-
graved area engraved into the printing plate surface (2) has an engraving depth
in the range of 5 microns to 150 microns.

A method according to claim 62, characterized in that the engraving depth is in

the range of 10 microns to 60 microns.
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ture different from the first fine structure is engraved in at least a second en-
graved area.

66. A method according to claim 65, characterized in that the partitions (4) in the
first engraved area are produced with a different orientation from the partitions
(4) in the second engraved area.

67. A method according to claim 66, characterized in that the partitions (4) in the
first engraved area are aligned at right angles to the partitions (4) in the second
engraved area.

68. A method according to any of claims 65 to 67, characterized in that the first
engraved area is engraved with a different engraving depth (/) from the second
engraved area.

69. A method according to any of claims 65 to 68, characterized in that the parti-
tions (4) in the first engraved area are disposed at a greater maximum mutual
distance (d) than the partitions in the second engraved area.

70. A method according to any of claims 65 to 68, characterized in that the parti-
tions (4) in the first engraved area are disposed at a greater maximum mutual
distance (d) than the partitions in the second engraved area.

71. A method according to any of claims 65 to 70, characterized in that the upper
edges (5) of the partitions (4) in the first engraved area are produced at a
greater distance (a) from the printing plate surface (2) than the upper edges (5)
of tllle partitions in the first engraved area.

72. An i.iltaglio printing process for all-over printing of contiguous printed areas

using a printing plate (1) according to any of claims 1 to 31
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