; e3en\ : N6Tn7Docurment of value This invention relates to a data carrier
printed with a tactile halftone inmage, a nethod for producing it and a

printing plate suitable therefor. Data carriers according to ' algl
are in particular security docunents or docunents of val ue s*ﬂl’,ﬁ[ﬂ%,’"ﬁﬂﬂﬂﬂ""ﬁ
notes, ID cards, passports, checkob@mBh: oSPALE€S, certificates, pgstage
stanps, plane tickets and the |like as welT as | abels, seals, pack]zi%fégg or
other elements for protecting products. The sinple designation "data
tCﬁr ri fer " an?‘hfﬂa&enﬂic}sryédmum@atdamcajﬂeupﬁntedaf/ithaltaet'ileﬂmifed)rrmi‘mae,wi |
erefore always include documents of the stated type. Such papers, whose
commrpmth@i fartprothugingat ard & printingedets suitable th@lte@%/ffal val uel,o ﬁust be
recogni zabl e as authentic and di stinguishable fromimtations and forgeries

b i tabl es. They. ' ' ' '
o 2 SRS e A LA DAL TS AT .o
ertort. goglgilgﬁsp%@gg.?e:%@hcﬂ @a"nlkync;tgkqslﬁ é“??ﬁ?ﬁ%?bc&ﬁgeﬁ ISFRANEs IOy @€r-usef ul

that are”l recogni zed’as aul e viewer w thout aids
but can tiFcaiest ﬁé@ﬁ%@étﬂn@@! Mahe tieked uaddhavikB ak heelbisclabels] seild, patkagdsene are
e.g. watermarks, ich can only be incorporated in the data carrier during
pﬁper nalot}reg,e(ljengemtetfblf prateaithgeerodootsi Thagimpleiesignatign "detacarmer and "“se-
characterize y their tactility whjch cannot imtated by.c i

machi neSurity decugnentrardncugest Pﬁﬁ’?h’@! Tereinalian %ﬁlefélﬁr%g?@e@el“iaﬂ% é@?qﬁée BBF‘M i ng,
I's an inportant, technique for printing data carriers, in particul ar papers
of val ugﬁ'ﬁ%ﬂP&? Sg%ltﬁa t%Bff'es and the like. Intaglio printing is bap
characterized in that |inear depressions are formed in the print ing plates
to produce %u%'p%é@g WHREE cotitferb i of LANS GAILE T8 SIRBEs MHeir MGtepladvEIUR[ €
thus present” as préssions In the platesurface. Said depressions are

pr oducegnit ba resddriibAlie ap@uthentig anddistiirgulishablecfromgimitdteonsemidaior gerddsyby

fabricated plate Tor intaglio printing produces a wider line with
i ncr easisnigalegneasures. ddpy lareltherefore peovidechMith spgpiet sepurity elements that are

ideally not imitable or falsifiable, or only with great effort.

In the past particularly those security elements have proved useful that are identi-
fied and recognized as authentic by the viewer without aids but can simultaneously
only be produced with the greatest effort. These are e.g. watermarks, which can only
be incorporated in the data carrier during papermaking, or motifs produced by intaglio
printing, which are characterized by their tactility which cannot be imitated by copying

machines.

Line or intaglio printing, in particular steel intaglio printing, is an important
technique for printing data carriers, in particular papers of value such as bank notes

and the like.

Intaglio printing is characterized in that linear depressions are formed in the print-
ing plates to produce a printed image. The ink-transferring areas of the plate are thus
present as depressions in the plate surface. Said depressions are produced by a suitable
engraving tool or by etching. The mechanically fabricated plate for intaglio printing

produces a wider line with increasing engraving depth due to the usually tapered
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tapered engraving tools. Furthernore, the ink receptivity of the engraved

| ine and thus the opacity of the pri ntgd line increases with increasing
engraving depth. In the etching of intaglio printing plates, the
nonprinting areas of the plate are covered with a chemcally inert |acquer.

Subsequent etchin roduces { he engravi in.the - f , the
dept b GEPERE GEFLIBIO0l resrheimutia: g b prerpv g T iRE AT e g ed) B MY R,

Bef or e e i nting: r.all - : i ncy is applied
o the TGS BB b e it o bR e o the
plate by a wi ping blade or cylinder so that ink is left behind only in the
depr essi onsy deiliihp df entaBN6 nki‘x‘lgﬁﬂms,,thbmohbﬁ'nting asmedfahaphase atehe pl at e
and thereby also into the rnkfilled depressions of the plate, and renoved
agai n, ebwerebyiiink chamitrabiyrinen dacguet.Hinbseguent stadning produces Preagrgra¥igdRs t o
the substrate surface and forns ﬁ prijnted ig@ﬁe taere. .If.tran.sgﬁrent i nks
are usethe axposed plate serdacsy, thgdept Igfr'ﬁ%f gReTaveq Haes depending n PHHSUEFRYs 5

| ay die SiehiBa TS dactog Hecaatiedbriting: S Sa it ik S ERH oS Slalex s APk
| ayers. iig{f &An f})@egﬂg%géefd;@ggfaﬂétﬂe%u L0 ideReRRN o BRGLAMCEBf depplatd 0 a

certai nPé 1o printing permts relatively thick inking on a
dat a CabSFiae\K/i jifle BRI SAiRdEPs e inlcBrivfibehiridonlygn e Hepiessions M asb-

of fset. The conparatively thick ink |ayer produced by |line intaglio

t oget hestrafe] hotrhallyppapérals theh presaed against thaelaapad theneby also vty fhg lﬁb' from

t he paper being pressed info the engraying. of ,th |ate,. is easi feel abl e
manual | fillsdeleptassians qfé%ﬁf@t%»rﬁaldtrﬁugovﬁ é&gw w@e@aﬁ@%&d@% Oé‘i ot thd
authenticity feature on th i ' L rﬂke? Id iiakeGREROL be
i mi tat e dCRTESHORS egﬂfeeﬁlaéeo Sﬁﬁlgstatsq tﬁﬁghpént%%ta%lﬁ%ﬁ%% ?é\%llf%g 0 nggédhli ga)hg-egr ade
protecti LRt le8StheSHnBES o¥ B ihkRgeRteatinbetherdoloeidnall over
only w Fﬁ&gp m%ﬁtlg%%%l%ﬁ{)éﬁ% theeffort, Si ncelt hegpnengrave.d surfaces of the
pri nti nghpk a4 HeHeeslot Yorkois btaihedndlearpraming miwhito dateecayaipewithesmall itk nt ed,

so that the printed image is normally always |imted to, ifs osed of
narr ow llayershicknesse; anak daskeng¢olan tons§ &h%ﬂﬁﬁtiﬂggwﬁtthlc&éggﬁ?Y‘ir?'cllpngqayer

i npossible with ¢conventional .intaglio printinpg. A f.ur intaglio printing
t echni quleickBessds i &mr%wgﬁ@& Ky T‘Ylﬂg ‘163%}5819? SCﬁt%Hret(’)( %‘g? avur e.

Rot ogravure, in particular halftone rotogravure, is characterized in that
dif ferent gray. i 8! i \ AkinPaea Jaty Girpidrdecompartel | s
di sposed reg‘dgglﬁégﬁgéﬁﬁg}égﬁ?@nﬁﬁ%lragreflﬁ/:tih%&plkate, spaced vvith.vvi_dg bar s
and havigag tdickh&'@Mmes Eﬁnttﬁﬁ,g mbthedanichras défseh THencanopargtinelyrtbickhiak
printing plates are produced for exanple nmechanically by ne ﬂ% of r@;i ng
tool s orlapst predosel bylinelinteghontogether arith tismartdldafompitny 9 é’atpfr‘g Al 1y

uses fluid ink and_a dqctor b]ade. The .pringinple of L0t € ration
i s basedaepresyiingfrom g’éiﬂ?@"? PINgPIGSEA 1?#%‘?‘8 GPH?QJA%%Q?H%%%@@G %%F‘? in the
cells of.different ept T LAY rBSh dniea i€ hsd &n aatheatiafy a
support fpgta{)[%@a{]g@?}é%%} g’d@%gg?&gﬁgnggﬁ%r%égﬁlgé trggrrsel ves. In pri nﬁ, ng,
the |im g5, bebrREE basls 3FMtadtilityt THE esilityssnrdetimitated Hithi aicopicoso thae

i nk, however, so that said areaS are no |onger precisely separable. This
resul ts neditadliv printdgd offees highigrade protagfeon agaibstdprearies. | ack of viscosity
of the ink and the | ow contact pressure prevent relief formation so that
the printed i mage _has .no tacti|ity. ent i onal ..ot ogr.av . '
intaglio thePeghop@ntedymagascap gsaﬁ&ﬁ%@!"ifﬂa‘?ﬁw i1 3P lalt#id?trll&ﬁiee%{oo??nt ed

i mge al gn ith all-ove r.LOt . [eal d ddnSMEaiifédnyniakaycl e.
The proﬁlg%meqr}?élg&veege{w&chgégﬂ% n |ls&te%1agera%é\/ulzadﬁg a data carri d?nypﬂw t'P

el evate & 1168 Sso that theasrimedibgs & norirallytdiaays sinticadhtotmotifd e
and di fgﬁhfgg{agggge@%%{at e by print m techn%él ogy and opti cal l'Y’ str.iking,

si nce preastpestduf natt@gllines.pAicommbigation ofialltover printing withstachlipy mROsal-
printing plate for producing the inventively printed data carrier and a

cor r espobigi wigh goovensiansh intag k@ BIINYALs probl emis sol ved by the i ndependent
claims. Devel opnents are the subject matter of the subclains. The invention
is based on th rinted.ina IOV dat: helindiskaPloMIERd by
intaglio pri hﬁ‘ﬁglebé‘itﬁgl‘%l’ﬁ@ﬁf‘ g(%%%{n?ﬁgeg%%ésgﬁggﬁ%]%%g% I nlgge iagél udesf

di rectly.adi@genk Fﬁi@ drtighlas WaffasrRSrotdpravuleeRsdhataqierizéchin thatdifof

t he inagtec,%q!tlﬂg@pa?ﬁ% su’r?ﬁ%es havi n _certa(i;grf tonal values and at |east a
partial ggreft g:ﬁytdmoicrragéummemmagtmmgeeaneanodu@qdyby celly dispased; sl

desi gnates according to the invention an inmage having internedi ate tones
between the |ightest and darkest places of the image. |If a bl ack-and -4
white imge is involved, "tonal value" refers as usual to a value on a gray
scale fromwhite to black. However, the present invention does not relate
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The hal ftone i mage can represent any desired notif. However, pictorial
representations are preferred. Represegt ation of portraits is especially
preferred, since human perception is tfdined to see extrenely fine
differences in portraits, so that the recognition value and thus protection

! mges TR EbGE 1Be PEiBEAa rpachy L Gh i A ayitk FftiBhedopel, de tone
Gonvent DRt abith o 1ot B ALE piRiNAREe e BbAEAD TR inde BRIy

degr ee, ror’ gray tTones o rrent brightness and col or saturation
resul t %hﬁ:aﬁb‘ bf gpel\ﬁn%@dc% ot By ckmesaEsy akdtrex bedinent lasdttieaen. Hotbgrkvground
col or. e different DbrightneSses according to the invention, hereinafter
desi gnatypitallyarsat fluid irdsarid e doctonisadee Tive quinceple ©6ithe printing peratior 15 ayer
thickness, i.e. the printed partial, surfaces of, different tqpal.values are
pri nt edbagedtpnatheicgls Bay@rﬁmc? uﬁﬂ#lffémérmktaﬁfiéklﬁgﬁ@.g held4n the ifﬁps chfi{géfef%'@nes
are obtain when printing.a ite,data carrier w [ s

i cknedas: Thncutn kars Loy e S Hres rd nitel! (ol R Bhouck BN s 1
is also ' t VAN oI ; | kQRleGhanges
in acco?%@%%gg&f?%gﬁgbgg'?ﬁ?%%%@%ggggﬂﬁﬁaggﬁg§gﬁa ﬁ?@dneggﬁ%gigﬁggkg on the
i Nk andiRUpSHIT (HS Bk, hWevRL, |sw, thatdaid apeas atdhe korgses predisdly sepdrabences

bri ght ness val Ue and saturation, however. The influence of |ayer thickness
on sat uThisiresuléngudsi i alssver printecbimaigst. Efawensd, thedaekiphgisgosity ekl

i ndi vidual case, i.e. for each ink and sg?strate. I%gt ere.isdsuffi i ent

di f f er einkeandtheew enatachypsessur preveatrediel forpationsn that fed image ngs
visible contrasts result for the human eye wi thout any aids. This assunes
normal PP&HHY conditions and a normal view ng distance. To produce an
inventive printed image, an original, preferably a portrait, is first

subdi vi ded {h0efR0R ry@lersniaasd PRI ihtagliotHerefsieshavEhike Uidivarstugs thaonal

val ues or groups of tonal” values of this conversion are then assigned

di f f er eqb tentlitq\h tige peintedsinfage aldveg ithrall-ogempratteng carble pradidad én one
coordinated wth the ink being used. For exanple, maximum engraving depth

f or bl apkinting cyclei rum engravi ng depth or unengraved for white. All tonal
values of the original are to be converted into correspondi ng engravi ng

depths on t printin | at e accordinal.y., The . ravl : pl ate
necessary f%%CWBEL?E? ﬁﬁ %rﬁﬁeéﬁéﬁwetn@r?% 1¥\1}%Pﬁ°§”§§rgi(%gd i o(réh?%ﬂl ?gvi&tgg. Wi ch
assi gn L3 ' & WoRasclY apaeRfficudt @ iptienpdy gray
wedge a&&%ehﬁggﬁﬁﬁéﬁﬁ%%Fﬁ%?%@ﬁ?%%éhgﬂq ekgray wedge has for this purpgse a
pl ural i tyin@hesteimt6gEheieptisallinetikiesintaptoduced by ididelierprintirgef i ned
engravi ng-depth stepS. For exanple, it the engraving depth is varied in
S-micron steps, the gray wedge begins with a field wth aﬂ en rﬁyigg depth
of S micrond furtieerperblem il to pravide pHRHRE Pl HERIAdRNEANGIVERHYCY he next
15 m crongs, C., up to an engravi.ng depth.of e, 100 mcrons. The field
size | spfweiéﬁﬁﬁag@% a ﬁ??gﬁﬂ?@p&?r@ﬁgtlﬁ%me\;ﬁo tal fields are separated
only by narrow separation edges. |If the gray wedge is now printed with a
speci al i nk, 15 i jthkhadegdnget ¢1atmd. vl ditRerits 2pe tiedubjéaght

t onal vaIue]ﬁﬁgﬁnﬁgﬁkfg§§§%aﬁpﬁ t he eextefield, t he A@%? fields each having
dar ker tpadr ofahelggbelpirh® a field where the darkest tonal value is present.
Fromthis field on there is no nore tonal-value variation. Dependi ng on how

many tonal values are to be used in the |ater halftone i e tp be printed,
they are assThpniagention tﬁebqsadtcmdhﬁ@ﬂnﬁfbll’ﬂl%geomoﬁ’ﬁl?dgqrh&e\ﬁgé?qeﬁépgwohI so

obt ai ning t engravi ng depths r Lred. for i . 0ot nl at e.
%6 Thi s Bread uaageasihE pone THpen upare o Hiltite HReB ipAuRoaR! & 1
has a dgflg e inea) | Gt dd 1east a§arfiflrE£VF ¥ ighageathiegartial
contras?%%@%ﬁj%ﬁeé{cr eggipﬁg%er?grﬁggélmnfg 2{c}eicoa%h,a‘:i)iat carﬁ be adaptaegc?aby measur es
known t qyifage€¥PER cetthirtonal Filaseandapkavhepatial afee ofithe amaggbamgtpes- of
the tonal -value areas are coordinated with the ink transparency is printed,

a hal f t aeptibkestactitedlpn i s obtai ned without the otherw se usual screen
techni que. The tonal values are based solely on the transparency of the
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ﬁg{ ]]: ?gﬁzr'rllle&ggéeg)%%%e%&ﬁ tg{qu}l:t%t Lhe d'aﬂé’e%f'bla@@s SPIHeARRcC PNBblackidndg t he

e par aces are printed and possibly unprinted
surfaces, at least a portion of the printed partial surfaces being directly
adjacent. "Directly adjacent"” neans that the adjacent partial surfaces are
not separated by unprinted areas in the printed i mage. Preferably, the
proportion of printed partial surfaces is greater than the proportion of
unprinted partial surfaces in the inventively printed halftone inmage. It is
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to forgery-proofness, such as security docunents and docunents of val ue,
for' exanpl e bank notes, shares, bonds, certificates, vouchers and the I|ike.
Particularly conplex printed inmages caft -be rendered by adj oi ni ng printed
areas and surfaces with different ink layer thickness directly and in any

order. This enornously ingreases the freedom desjan in prepari and
render i WHIIBAMageds nyRaed, pPQS'@E(Y%](H‘ebWt%Fﬁ %?g‘l‘sluéPB} g H?t“%go.n al-ggayl %\?L%ﬁg%

net hod f or, produgi corre i_ng:.Nr ip_.ackdi A ten
consi der e a0 B HRy i SRET P inlofinoEh; RAAR Tty WERIERBOUIET,
with di Bél%getiﬁfagks L&B ik hEHRASIRSCA6R, RENENCREILE Mblack hR@legaypibubbEng pass
wi th one and the~sanme ink.” The forgery-proofness of the inventive security
el enent cQursé albertbtonep bi ftultiesiof hakltdng ihmges atadiag sbroalledrchrématiecelars. a
frequent change between the different tonal values of the partial surfaces.
The par In tle case bfichmomiati¢ balfione dmages, "tenabaetuet sefereta the statitnessaf thst ent

and/or their light/dark contrast and/of thei.r tgctility.,The exact, register
bet weenC@IqE iy AREEiasn I hg rm}ﬁ?@&’ep‘&?%ged?reﬁqﬁ?ﬂé{dg‘éluaﬁ%att ]‘rff@é/trtbgel?l ?Pﬁ@vaéb%sc i al
opti cal (4 mpressi on of .t he [ [ ‘he : i i 0
printi ngt tﬁg_b&swucsqlwgo%tth&spﬁﬁﬁa t{’)l%glt%é.! I}Q‘%\d’ﬁ ctﬁgt égs%@hreﬁd 953#?%@&%%
engr @V%t@%ﬁh@gigtbfwmﬁééé) thdBnARCSestably 1@ fue fonal KalueE selgrvhie]
portion of the ink-carrying partial surfacés is advantageously directly

adj acenblazl dndawograybalwest Irakspecilll preferrqat ¢émbedinendgahe priptassionage ast he

| ater printed inmage. The inventive intaglio printin | at are preferably
pr oduced mychegrgateritogalvyalae ranggsso that éilpg aply ltl%lﬂélnécﬁ%@g‘a‘é’ér ,eCF%Pu&l%pl e by

pr oducedss GRS oBR! PiSHs Suhg Aetingon B BrFrBerrdry b Byt BheC ©°

1 ow ng 8y B hrRE sylehe sERbr BlofEStan bR rRERRted et BUALEICAAT,

?LE gr b%hg@hé Pﬁﬁ&deiHa%‘é iHi6alfy SiprdaciddsEphotdgraphid Rpréseapaionat wherebrghs" are
grated into the printing pl'ate between surfaces with different

engr avi nenalepiie gradatidhspassantCiaRabensquasi couisnehz Testsdwve shopas 80Won

edges have a tapered, wedge-shaped cross-secti%?al. Brﬁ%i | e. The.tip,of the
“g. wedgwer, shatrfene halfiope|sirpstaltpady cOREEHBIVERY rHIStiRBalIqng PSR- S ur f ace
or slightl hereundey. .The ti f i j 5 a

| argel y S%ﬁalgﬁoﬁﬁﬁgqpénéﬂe lpngngﬁ)rﬁgﬂ%%%esor%gﬁ%ﬁ léﬁgﬁ @g%?%r%%\)e{rﬁréé @%ﬁr ation
edge. | inting plate areas of different engraving depth,
but doegogﬁpﬁ{)ﬁﬂlﬁtgg@gﬂgg%k-free interruption of the printed ink surfaces.
Wth the support of the separation edge integrated into the printing plate,
t he intagli THetalftohé dhagescaf rapasdent eny desirehmptifi Hoverer, ‘pictarial regresen-
dinensionally stable fashion after its transfer to_a substrat.e eﬁen when

sur f acedatiensare profertedd Reprasentetion pé portrpitkisespecialk oreigrag  sincerfiilaBer i t s
tremely fine, . i d_siruct with diff kel ok

ond hi geaapbon el e sy MRy Hicts i SRl Aa i rekBpfness

engravi {}ﬁ%{ ‘941131{: Qﬁfl {?l?%#ﬂo%btf%h%a@u%é?tﬂ?@ﬁedu@%?@1en%nt<'i§ edrRidllyngleat Arphet el y

i nked, wi th 1nk, ore the printing operation, the uninked

area of rhhigy of dlfoA6 imagel sardslsabe eshiisedn aiyadesiredmuhbereandoformsed t o
produce so-called blind enbossings on a substrate during the intaglio

printing operation. The enbossed el enents have siml ar pro?orti ans cfnd

tactile progfiine¢ esnvemtione! miteglie inks@rs pepsprenitand Eansiugesst 1o f GEFaNR 4%iout

t he visual i i d by .the.,ink. T h t.nt.d | at
1] nal 5o Ser QoLgYithRS Heitzrent Bl HERSs s ol BB SRPRIEIADT P 7o
i ntagl i g pt a{yghﬂgFMS é%’&g& ecﬁ&ﬁj&gﬁc% SHackeRfidBESofMBtRY differdr? bght-

enbossi ng so sta t on the back of the substrate. The procedure
for conupiskésutcardingfts aneimvengonghereinabendesipnatad i"tomapvalesd canalyes bs
preferably as follows: 1. Defining the nunber of tonal val yes f?rﬁrenderi ng
t he hal frodecad sajelyavia the ink layphiekness, i ithe pratedaantiall igiaces of diffgrent pe

Comes { qonmevappodeamicd it B8 GyRapt ean Rofet 3R, BB IR Bhat
five of SLYGAR8H wiRh'Sifity £AMiteRBiATArritr SHET LGAR B tayRt BfibRAes&, Whane

renditi ot
darker color tones when printing with thick ink layers. It is also possible that not only

brightness but also color saturation changes in accordance with layer thickness de-



2. Preparing the tonal -val ue separations fromthe halftone original. 3.
Defining the ink for rendering the halftone notif by printing technol ogy.
4. Determi ning the transparency range‘éf the ink (unless already done) and
assigning tonal values to ink |ayer thicknesses or engraving depths. 5.

Def i ni t he . tial f f th i nti | to b d b
det | ni ngenEiass depaiag O thh ke Ak BPSRLE Sorth ot TV Rl

ti d ' t t : dye ] £ 1AL d | at
by omoUientY R st fess ypH e BB, fow rarht MR D P oGy

accor di fgeitfesYOn 3444868 and briBhaks oot dtedBeRineBACHEIdM Ay ifxagval uat i ng
the printing conversion and nmaki ng any necessary corrections. The

i nvent i irelividpal cdsedi.elafoaecadr inkearsl Substratel. Efvtherdisfsuffeent giffeoémeesia the nce
they are not reproducible with conmon printing processes due to.t

e
char act ki leyecthicknegsasofmdiancati surfaeps, repdily vasihle qoptrastsi rgswlt &or tbsglumadhi ng
of the partial surfaces.js not possible.hy.super]. [ t inted i
o oducel byidoub Bk A, This TR PREBRIELIE GHdiTPRATr = ShEmBLYRy e | ™ oe°

operati §§§%Cghe tactilely perceptible picture elenments additionally offer

effecti tection against imtation by color photocopying or scanning of
the data carriers'. Intaglio printing, in particular steel intaglio

printing, tires e semnalapamte ingddes aploripind, prefaabbss portiaiggdefithat is
readi |y recogni zabl e even to [aymen and cannot be imtated with other
comon pubdivided iptooasbeslue Sased parttah guifacqsr The imdjvidual kradvelues oref er abl y
used for printjng data G&rners, I n . particul ar .securi docunent s nglﬂ
docunengeous afpnal vatees ebdhimpanvisasien A Ben assigped di ﬁHE?n%FéYng(fe@ %s,

For ger y 9% Bemreas MAts tPoie g FERt B e O helhd B FoERRaRG, |
serve i gietplahiint DR ANANIARE TopblsERn Mol AengkaoideREh bedneh el

feature exanpl e erelnafter are inventive when taken al one,

but al sgoi WHRB! ANlaohsl wdidy oftht @tigiddlarexabe convertedeintorpbesspondi g en-
preferred enbodi nents, but the invention is by no neans to be restricted

t her et o grailing depthsran thepristimgplate adeerdinglyr dbe ¢ograving deptbsefithe plate neespond

to actually existing relations and serve.prinmarily to inprove the clarity.
Fig. 1 §hYE far prodkCig: 2speeia R n‘fa?’% EW&F‘%"%‘?’ IQLéﬂcB&% a hal ftone inage

original, Fig. 3 shows a halftone inmage original converted into tonal-val ue
23?? ggéisf)ns Which asdigh R | #Red AV dat DetB 1Y ABRrinTREEL Yptdb Y 4 SRpped

gray wedge with the ink under discussion. The gray wedge has for this purpose a plu-

rality of surface elements that are lined up and differ in defined engraving-depth steps.

For example, if the engraving depth is varied in 5-micron steps, the gray wedge begins

with a field with an engraving depth of 5 microns, the next field has an engraving

depth of 10 microns, the next 15 microns, etc., up to an engraving depth of e.g. 100

microns. The field size is for example 5 x 5 millimeters. The individual fields are sepa-

rated only by narrow separation edges.

If the gray wedge is now printed with a special ink, one will ascertain that the
first field has a special light tonal value that contrasts with the next field, the next
fields each having darker tonal values up to a field where the darkest tonal value is
present. From this field on there is no more tonal-value variation. Depending on how
many tonal values are to be used in the later halftone image to be printed, they are as-
signed to the particular fields of the gray wedge, thereby also obtaining the engraving
depths required for producing the printing plate.



Fig. 5 shows a halftone image original, superinposed with a pixel screen,
Fig. 5a shows a detail of Fig. 5 Fig. 5b shows a front view of an
inventive printed image, Fig. 6 shows™ 9 hal ftone image original converted
i nto tonal -vaI ue separations, superinposed with a pixel screen, Fig. 6a

h d f '
orinted | magus gy weheerestd® § RERPRO T arRichl Rl oakh Bl AT e ink RACHACHE L
tonal val e ﬁ@%ﬁg@@ i Y36 850 15 Gonl VBIRYRoftrhotid @A inoRgsing! | gi nal

conver t 88" ue Separations, superinposed with a |line screen,
Fig. 8a.3hq egﬂ&qlt l:a@f)e Bl 8pted. bﬁ/ﬁh%su%s leoms tatterexpiertvi ew of an
|nvent|ve pr| I'mage, Fig. 9 shows a halftone inmage original,

superi nposed W|th a line screen, Fig. 9a shows a _detail of Fig. 9, Fig. 9b

shows a frolfta kaléenefimage wheeeinithe epgnaml‘@jdlm’fbsg@f the topal-yalye al‘iﬁssaﬁ"oﬁg a
further variant of an inventive printed i
ordinated with the ink transparenc? is printed, 4 Bdfftone resolution is obtained without
the otherwise usual screen technique. The tonal values are based solely on the trans-
parency of the inks. Additionally, the printed halftone image has a surface relief in

which the darker parts are formed higher than the light ones.

"Partial surfaces" designate according to the invention surfaces constituting the
halftone image. The partial surfaces are printed and possibly unprinted surfaces, at
least a portion of the printed partial surfaces being directly adjacent. "Directly adja-
cent" means that the adjacent partial surfaces are not separated by unprinted areas in
the printed image. Preferably, the proportion of printed partial surfaces is greater than
the proportion of unprinted partial surfaces in the inventively printed halftone image. It
is also preferable for the printed partial surfaces to be predominantly adjacent so that
the inventively printed halftone image arouses the impression of a substantially all-
over print. The adjacent partial surfaces can have different tonal values, i.e. different
ink layer thickness, but also the same tonal values, i.c. the same ink layer thickness. In
particular, unprinted surfaces are used mainly for design purposes, for example to rep-

resent light reflexes or shiny places.

To increase the stability of the data carrier it can be expedient to cover the inven-
tive halftone image with a coating, such as a lacquer layer. Said lacquer can contain fea-
ture substances, such as luminescent substances, etc., or other effect pigments, such as
liquid-crystal pigments. Moreover, the lacquer can be executed in matt or glossy form.
In addition, the protective lacquer layer serves to increase the glossy effect and to pro-

tect the print.

Suitable substrates or data carrier materials are all substrate materials that can be
used for intaglio printing, such as paper, plastic foils, coated paper or paper laminated
with plastic foils and multilayer composite materials. In particular, the inventive

method is suitable for printing data carriers that must meet high standards with respect



Figs. 10a and 10b show details of Fig. 10 with fine structures, Fig. 11
shows a further variant of an inventiyg printed image, Fig. 12 shows a
front view of an inventive printed image with additional tactile structural
el ements, Fig. 12a shows a cross section through an inventive printing

plate, {3 gﬁgﬁ%@gﬁ@ﬁ@p%%ew ulAUn@aRd @8cu MR8 oif VaLRAEe &ampler

along A™- nd 14 show cross sections through an

i nvent i ¥gkoRbtes, shdrddl BbRds, Iceetifickbess roushears andsise Kketi on through an
inventive data carrier. Fig. 1 shows a sketch of a bank note as data
carrier 1. The printed image of a bank note is typically a superjnposition
of a pl ur al Pargicotarly ¢ompléxiprinjed iroages ¢andefureade adjeining prizted #m€as ent
printing process. The, depi ct bank.not e sho f or. exanpl i.nted i mage 2
P cscid i Fase ik SiAmon! ing ARAC ket BTy PR SBUOB LS GROT ona
intaglio printin [ an h ' I 1 r ered by
l'ine scF’é’@ﬁ %C{e%s%%féa%e%p@f g?@é%g%b;egjraﬁﬁénag dﬁggéﬂﬁéﬁﬁ{lﬁgﬁn{@ggkgr ound
pattern i i ced by offset, and serial nunber 4 applied by
letter pPg)gglfceaarbgq%{ragggﬁ)trmtﬁ%yaddi tion, partial areas produced by screen
printing mght be provided, etc. Inventive print 5 which is to show a
portrait, iFhpimwntied rethadder piclucargeeorodspohéinigeprintedtleta cartibes kasanpl e
shown here and rendered only schematically. The precise descriptjon of the
i nvent i eédiiohreonsiderable eerramigadyantagasrsiderdthe suriaeesprovides ﬁﬁr@ru@é\& will
be expl ai.ne ith.reference to the foll,ow exanpl es and figures. Fig. 2
shows a"ith ‘ngﬁeg‘tilﬂ]ég@’etr E%’l“kp%sste% ageel?l'\?guﬁ%‘{]g‘n% SIHEIePIaYng B?Sstqﬁgﬁi%ﬁls earrf? i ve
pri nt edtl{}_h antlVﬁ?'ﬂl image. In the present case this is a black-and-white

phot ogr aph, I'ch usual ly does not have any grid recognizable to the naked
eye. The grid visible in Fig. 2 is only selected secondarily to nmake the

" phot 0" Cap@hb@‘o@erﬁ%ﬂr@&n@b@bf tatigdertivelyectiity elemkat pr bedurity primt bawfiogy .
The original of Fig. 2 shows a detail of a portrait and is to be understood
as a cl asBy betintrebsedefiirthegéf thore mianfrequent shangd betyeen thediffarent tenal Yanes be

tween the lightest tonal value, whjte here t he, darkest tonal valwue,
i ﬂ‘éres"é’ﬁ]%%&’ie%@ @F’é SBPEShr ed

bl ack hageof ahgirfases nEhe Rardal s ?Ceﬁéiiff?g
f t he. hal 1 igi.nal ., Fig. N ) ™
tonal - vsialexieup AR B 6P feby B cohpBROHRYS: fheitabdiic 30E bbGeBfiter T

medi um g8y, t}ﬁadik‘fe_gérﬁéirgﬂé’dz Bln%ﬁa'f surfidzihnidane ré@@@nﬁﬁ%&c}gﬁ%gtfo@mmb&sﬁahf t one

original as shown iIn ai d originals according -igs. 2 and Fig. 3
can nowolfehsstpatityrpaiaedabynky scpeencedbyiataglio peinting) ié.dising pprintiag
surfaces (pixels) resulting fromthe screening are assigned certain.tonal
val ues. piite inmhgthntiie segnrieprnbisangmyagd qqmleg%y ?F‘&I"V@U&’Fa‘l?@@s@g Feliny

e oot B e eAdratrant ppin of hERhE cah Y HriaPSRERIES i€ Bbvahgedhisiyrs and
directly adjacent so that a substantially all-over printed image is present in the later

printed image.

The inventive intaglio printing plates are preferably produced by engraving with
a fast-rotating, tapered graver, for example by a method described in WO 97/48555.
The engravings can fundamentally also be produced by means of laser engraving or

etching or any other suitable removal method.

In order to prevent directly adjacent ink layers from flowing into each other
along their boundary line before the ink dries after being transferred to a data carrier,
so-called "separation edges" are integrated into the printing plate between surfaces
with different engraving depth according to WO 00/20216 and WO 00/20217. Said

separation edges have a tapered, wedge-shaped cross-sectional profile. The tip of the



and conplicated structures can be used. The limts of the partial surfaces
can' | i kewi se be defined at will. It is,thus possible to use for instance
parallel, alnost parallel, spiral -sha'péd, star shaped, intersecting or
intertwined |line systens with a zigzag, wavy, arcuate, circular or straight

cour se, i Il oches onet ri cal L 4IC : | i

ri angl BB IGERRROgPygsnar R EHEH e bR AR S g e sHpM RS
breakin wn a printed image into partial surfaces can of course also be
combi ned.” The original can be divided into par tial surfaces at will, the
only restriction being that printed partial surfaces are adjacent at |east
in a partiarhatipafahe béparationtége pedfile doens adaygelyTore-dimesisienal ilimggemi-
converted into partial surfaces with certain tonal values is in tur

assi gnetirthe kenfgridednglongpha sepaatien ades-tIf srparaes Hie RS PRIGALEAS 8£gr avi ng

7 il el R R i 1
| nvent i BIX BYTAGES @ﬁt%@%%ﬁb@&n\@f &ﬁ%gﬁgﬁﬁh&{g& AtspreRa g @R rifing! plate,

the intaglio ink, which is of pasty consistency, is left "standing" in dimensionally sta-

ble fashion after its transfer to a substrate even when surfaces printed with different

layer thickness directly abut. This permits extremely fine, superimposed structures

with different ink layer thickness and high edge sharpness to be printed by intaglio

printing.

If the engravings of the printing plate are not inked, or at least not completely
inked, that is, filled with ink, before the printing operation, the uninked area of the
plate acts only as an embossing plate, which can be used to produce so-called blind
embossings on a substrate during the intaglio printing operation. The embossed ele-
ments have similar proportions and tactile properties to the above-described printed

surfaces, just without the visual impression produced by the ink.
The thus produced printing plate is finally used to print the data carrier.

The high contact pressure during intaglio printing additionally subjects the sub-

strate material to an embossing which also stands out on the back of the substrate.

The procedure for converting a halftone original into an inventive printed image

is preferably as follows:

1. Defining the number of tonal values for rendering the halftone original (e.g. a

photo) by printing technology.

It should be noted here once again that the more tonal values are used, the closer
one comes to the appearance of the original. However, tests have shown that five

or six tonal values already permit a sufficiently precise halftone rendition.



If a nost realistic copy of the master is to be obtained, it is expedient
to performthe screening as an areal rgsolution of the original inmage. This
variant is shown in Fig. 4. Partial suffaces 6, 7, 8, 9 and 10 are thus
obtained fromthe original itself. This nmeans that the partial surfaces are

aut omat1-cal Typrithk fhe fELY P Rhdfoft R B wlRohe oRighATT L PCry ar cas

corresponding to a certain tonal -val ue range are assigned partial surfaces
whi ch age thefAnf e sl (o fehderig tHoRdTons aotifdysrintlig sechasligyt o areal |y
resol ved orﬂ?g?ﬁal S 1n which the %arti cul ar tonal}uggl U’E% are subdivided into
tonal -val ue ranges and each tonal -val ue range rendered by a defined tonal
val ue. 4n tDeterassingfthe trgnsparercyt amge-of sheimk Gmdgss alrehdy done) andipggiof
tonal values 0 to 100%is, subdivided e.g. into fiv egual parts, i.e. from
1 to 20% fingnonal Yaluaty inkdlaysr4hickgesigdor sngravinefeRd®h of the tonal - val ue
ranges i s rendered collectively by e.g. the highest tonal value of the

i ndi vi dyal range, j.e. the tenal 0 a
uni 1 or s onE e egiertifurBS: of ATl (bIRAcE FRREREE [ 7
40% etc. T, i fedldhgratiag a8p@X a8RhMgAhe skputatiBfed2)anid0%
60% 80% an%ﬁ{%%%gi{%%@gﬁfﬁteﬁgﬂggnéﬁéva?ué rangtggt canﬁﬁgl SO begsel ected

i rregul arl yirag sfrucfites, 3&% 60% 80% 90% 100% In this case, |ighter image

areas are e.g. given less weight than dark image parts. It is also to be

heeded that a tonal -val ue separation usually does naot represent_ a
cont i gubus Buoduning thet proging plate by remavingdhapartiuiardayenareas, @xeferahly by may

be distributed over the entire ilmge f o that each of said

i sl and- | i keCRg@YNE @CQBOISS&E‘QFI%‘&““&% mﬁf}?@é%mti al surface with the
correspondi ng tonal value. The partial surfaces belonging to a tonal-val ue
separ at bon G Rk ' hilke E6Peisioh andkmhlangr

t hi ckness i g{-(?%@gf)}@aﬁtp%%frrﬁ ﬁfgﬁ“t,sﬁfggg@%@%%@ tlglggperi np?)lsed on theg

ori gi nal iSahjﬂnEEés%aﬁﬁécﬁr@@i%ﬂh.ed precisely to the boundary lines of the
surfaces that” represént certain tonal values. Looking at the inmage shown in
Fig. 4, this would result e.g. in three black partial surfaces 6 having the
di mensi ons @hetiheertivelk panteakdata catveers haye plgvatedfoegeay prepineghgince they
correspondi ng partial surfaces for .the dark gray (.7) di . .

|i ght glaEFyn?tg)ePHPfiilC\%HPt"ié‘ﬂhP‘é@@((n RIGRIGR, BT QP RS Jgthe gﬁﬂég@%@%‘% ?s}oof
the partial surfaces. n - | dé ts fhtrRetibye from
the | mgtinte PaRES ThiE PRl Rglened BhRLicTRL FLIGa iR bs MbtsRaT b
surface i i Shetaschdoes atodiled dyandcédstve, ehethieldy émdependdnt

engr avi I’l? Ssalggélhl@r&eﬂé;&ﬁgl i shed,atggl P 0necessary data for converting the

ori gi nalprinting crrerelgpsing oyeratiensknown. Bl ack separating lines 11 shown in
Fig. 4 are normally invisible in the printed inage. They serve only to
illustrate the limts of the partial, surfaces .better ..ln:.the prin i mge
the partial Herteaidlely perecptiblegneipre glemeas a‘?‘ﬁ“f’ﬂ%ﬁ%f’ggr Sﬁ%%té‘l’égpliﬂtéccl%nl i nes
W t hout being.separa ' - it i | hicferd he
above-d@gémsggaﬁgﬁ%%&g%og% ﬂeHQS‘Z&é’Q’i“E%Qf ﬁ%dn,? E)ﬂ%qgfsﬁt?lef}% elr%rf[rhé pl ate surface
is used, a very fine, light, but inked, i.e. printed, line mght be seen in
the printed rhiRee printide ikparicolartshee] bhtagho lprintings thmsrprovides g.chdrackenis-i al
surface 10 appearing white in the printed inmage is an unprinted place in
the ot haiopieted|orembmrssed imegeithantreaddy seongnizableee varbta legmentandgangpt nt ed
is white. Exanpl e 2 Besides the nethod descriged inﬁgxanglﬁ 1.% f

det er mi renignitaied pth pther SOMMATRINENGBIRGSSRScetesh A& O PEPHRE HETFOG ¢ i s
al so possi ple . .to bring t.he orlgi . J.Nn: C ; -
produce d’fefﬁ?@x ysgd 6?’88‘&8%“% ﬂgﬁpcgﬁ?ﬂesﬂ msﬁ;{r}ggg%g ggﬁ‘]’mtkgi nglﬁ%?g%%ﬁg%ceu

Accor di ngef@ otffvapme OO Bl bafk TRARE Bhires AR deavibicatebevaudhginald ieage,
i.e. the original I's split into partial surfaces quite independently of the
noti f. Sike] witch nalst sneet aogtsstandardh with respeaiid forgerngroefnessl surfaces in
the later inventive printed i mage, are assigned tonal values. The finer the
screen, in other words, the smal]er the parti.al surfaces constitufing the
i nvent i ve halhe fjlowinggaamples %uﬂpﬁtﬂ&@g@@_f ggpgcsc\gﬂla%v? g%ﬁ’@?léﬁ“{ {hgaﬁ%d

onal Vel \ese Lt ISR SPUeTT R LALA CHRLRYENA LB Bl et et ctiche

pl at e, r t case, I'Xel" screen 1s used. In

Fig. 5 ihBfeOk

. %ﬂe%(}@ﬁtjxﬁé ML FitfkenZal BAS, R A0SR eH i PPRSESBinktiof UTHe axsar een.
This causes the original to be resolved into uniformsquare parti al

surfaces 12. One partial surface 12 is thus represented by a box/ pixel.
Fig. 5a shows a detail of Fig. 5, the section designated "x." As expl ai ned
in Exanple 1, the black lines in Fig. 5 and Fig. 5a serve only to delimt
the partial surfaces. They are not visible as black lines in the printed

A - p— o . e



To guarantee the clarity of the representation, the shown screen is
rel'atively coarse. The inage converted,yia partial surfaces with certain
tonal values will therefore appear rel ]aqll vely abstract. |f a nore precise
copy is to be produced, a screen with a substantially smaller screen width

less poPRanbEs Rk Rl O o AR RISy, & e Be ampl 6

! . . oxes b uman eye. Exanple 3 The exanple
i 1T ustr ads@ltbd thdr8to. Therépofdnd BHowhdn thd figtrdsatketbt deckssabikpopirespindon t he

1? _'?er : :

use of a pixel screen. The difference, however, is that not the classic

hal f t ong adruslde ekisting relgtiods asd sepvepripaslydovinprovethesdamen, but t he

hal ftone imge fromFi g. 3 constructed from hal ftone separations. As in
Exanpl e 2, each individual pixel js assigned a certain tonal value. Since
the origi naFig.d stiows a@banloneteia & {508g VIeWs ues, the i mage converted into

pi xel s al so has -16 only five tonal values, as shown in Fig. 6a. That is,
t he i mage iﬁ.cg}\r)?truct ere from a-déa’fsi ned nunber of tonal val ues and
accordi ng efy¥F S‘desd% g .neli‘fn&gebonsgﬁ% the halftone image fromfive

tonal - val ue separations superinposed with the pixel screen. Fig. 6a shows

detail "x" igadi b Raffidhe i jifalldnbriv@inte Sohavarlad sqadatideen
assi gned toﬂ%e:’c%rl{ xe éé.ﬂaﬁcgl.e lg]t?\ggﬁ{)r%slﬂ%lhcgﬂpri nted i nage asso%iﬁgt ed with
Fig. 6a, one pixel corresponding to one partial surface 12. The remarks
under Exanplpgg.2t gaphy amhalengion dalftdrerimagexwithipertial agrfepesyn in Fig. 7,
partial surfaces are again defined here starting out fromthe halftone

separations according to Fig. 4, said surfaces being.produced fromthe
pi (I?t ure Fig. 5 showsg a halftonge image original, superimposed With 2 p1xgl screen,

Fig. 5a shows a detail of Fig. 5,
Fig. 5b shows a front view of an inventive printed image,

Fig. 6 shows a halftone image original converted into tonal-value separations,

superimposed with a pixel screen,
Fig. 6a shows a detail of Fig. 6,
Fig. 6b shows a front view of an inventive printed image,

Fig. 7 shows a halftone image original, superimposed with tonal value-based par-

tial surfaces,

Fig. 8 shows a halftone image original converted into tonal-value separations,

superimposed with a line screen,
Fig. 8a shows a detail of Fig. 8,
Fig. 8b shows a front view of an inventive printed image,
Fig. 9 shows a halftone image original, superimposed with a line screen,
Fig. 9a shows a detail of Fig. 9,

Fig. 9b shows a front view of an inventive printed image,



nmotif itself. They are represented by black lines 11. Said partial surfaces
are then su perinposed by the classic galftone i mge according to Fig. 2.
The individual partial surfaces can t'h1 n be assigned certain tonal val ues
which, in contrast to Exanple 1, are not limted to five tonal val ues but
can correspend I i t [ I ; iginal. That is,

bl ack parti ap %@18*‘@%’23%&5%{ V%ﬁ%lt@?%grlgv%ﬁ%ﬂfﬁ@gﬁbl e 1, realized
exclusively as black partial surfaces 6 but can be further dif ferentiated
by di f f er engjodarde SHARYOH Shdl AekailsTigy B wath filbstreetureshol ds for dark- gray
parti al surf§ces 7 and 7' and nmediumgray partial surfaces 8 and 8. It is
additionally not only possible to assign a partial surface a very specific
tonal val ueFighll shbwe apfusthebiarisnt afeprioyentive prniedvaiage, patterns within a
partial surface. Said patterns can be realized in the printing plate by

printing technology with the aid, of. inclined planes, ich.mgh

addi ti onal | Elgeé@isggéfa ropt GEWRTAn @NGB%Y%PBPqudE‘atgFé‘ﬁmﬁBéa‘i‘,“oiéf @gﬁ}eai ned
for Exanple 8,and Fi.g. 14. Exanple 5 As shown in Fig. 8, a line screen can
be used&éﬁ‘t‘@#ﬁ%ﬁ%g’y to the pixel screen, for dividing the halftone

original according to Fig. 3 superinposed therewith into closely adjacent

SUrips 13. Fiy 425 ShuREladthed fR1iBhHdMEh anSinsRerd petegpliie,n nori zontal
parallel Iin . I'n'this case, however, each strip is not assigned a

uni form tonal - 17 value, but the tonal value varies within a strip

accor di ng t Big. hebtshoaks-aabsesetiparthtdughsampinyduidesidata cgrmgr dlong A hé in

tonal -val ue separations vary along the strip. A partial surface is thus
limtedFig i2he right and left as well as top and bottom by separating |ines
11, or in the printing plate by separation edges. Delimtation to the |eft

Pavi ng a coF it i erar IR Bros REdR i R LERRY: Biifleg phe T 0TS

havi ng a ce epara ines at't p and bottom
result fromthe superinposed |ine screen. Partial surfaces that do not fill

a line over g stk Pl sadtforbihtOegh &Y Rivaaede durcdrtier.| ine wi dth and

then assignedto the particular tonal™ values in accordance with the
average, or they are delimted with separating lines within the strip, as
shown. Fi g. Fig Istlmwes 4 bketskof adrniiexitgandatd cagrieri h Tegprigefl Amage ©h at hr ee

T e A S i S e L R

Sur' aceSCRTAIEH Y Gt EoFR FRbngrorobar S SEPisHSTBHIN 1R sows 1B BERBPE,

-(Ij-lh fe ; ; ;m%gﬁléé@ 2518SenMngthe nubifersl 5.1 PEntbd #hap@y &s PeLized %5 @iven-
tional intaglio printing, which means that different brightnesses are rendered by line
screens with varying line distance or line width. Further, background pattern 3 of fine
lines produced by offset, and serial number 4 applied by letterpress, are present. In

addition, partial areas produced by screen printing might be provided, etc.

Inventive print 5, which is to show a portrait, is provided in a partial area of the
bank note in the example shown here and rendered only schematically. The precise
description of the inventive print, the printed data carrier and the printing plate used

will be explained with reference to the following examples and figures.

Fig. 2 shows a halftone image that is to serve as the original for the inventive
printed halftone image. In the present case this is a black-and-white photograph, which
usually does not have any grid recognizable to the naked eye. The grid visible in Fig. 2
is only selected secondarily to make the "photo" capable of being duplicated by print-



val ues are separated by neans of separation edges here. If the lines of the
| i ne screen extend at right angles to e W ping direction of the w ping
cylinder or blade, this division wll ‘Probably suffice. If the |line screen
extends along the wiping direction, |longer partial areas within the strips

that are.assigned o a 1 . val yes: m j RGoWet h
fur't hor ek BerpAl B The R et B SR KAk o pOBRf AR Blowe .
during bAtl fQRe irhABe SeRAIHRE Apletlies offirgbimediatiuoact ben,
i ght p‘?%r@{?bpfahg%l?%ﬁgﬁaemﬁafér B e Thage T this i to be avoi ded.
so- cal | ggeen thl liohtdst edenwahs, wiite Hese pmavthe eldrluist tinal vakiesblagkmers.nes al so
in the area of the plate surface, as described for Exanple 8 and Fig. 14.

i cuous

They do not protrude as far as the plate surface and ar Iest%ﬁ q@ $

in the | at eAcpoidmgtd thedguentiem helieneateparativng 8se pBPaFﬁﬂe from 3‘ éri‘eant
shown in Fig, 9 djffers fro e enbodi nent described in E . nd
Figs. sofigingh Fig. ¢ § ?Wﬁﬁé'&%%ﬁﬂ%? oggﬁ’é‘ﬁrﬁ&goé@ -\Xiat) Sgpﬁa%%g&lg}aﬁv?s not
an i mag : f ' agHR I ®lddkIWiciBhig the
cl assi c?q{?ll d %@‘ﬁg’?ﬁ%ﬁq’é@%rﬁ&%ﬁ?%@‘gﬁhpﬁ ¥he pag???g}lasurflgcesc are

del i ni t ggepliedie] H8M ARGADR6AOBH Ml Bslsowhu i Fig. ReSaidlorigmalsnadenedipg o S,

wher eby any nunber of tonal valuées can be present in the indjvidual i Pes,
as cl eaFigs. 2issiddig. 8 nafringw Basupkrimpased byabueepavherehy Whe Hdividual pargal s

realized printing technology using a printin late in ich inclined

pl anes awraeasdpineds) Iepulting feomithe perepning;age ?W‘g‘?ﬁ‘ﬁc‘ﬁfﬂ"? ﬁ‘?ri%g' afqegm t he next
strip by separation edges. Due to the inclined plane in the printing plate,
a continuousgly increasi or , degr easi j s [ difedifopsideed on
the data cartFdiel iC@HrI% l?ﬁogﬁg?iOE@rlggc?eée@l%géﬁgg%gh{g?%égﬁi?g lfei gt?teni ng or
dar keni Vv onRa e chinstEcaies anSrarmRnalyatiseibuesy égegalahi n
the i ndlggﬁegﬁgﬁbtsl}gbgge’a@gu%ﬁ:%recomrendabl e. It is adgi tional ly possible
to engr awg coftplicats Shicteiesicas bersed dBiie limitsrodithe partiahsirfgcesrcangikestisag
between the tonal val ue areas and lines. The light lines in Fig. 9b show the
parti al beutefimedsatiwillt he printed i mage delinited fromeach other by
separation edges. Exanple 7 Fig. 10 shows a variant in which the parti al

surfaces are defined hy free graphjc desi ofi L 1G4 ) BN tive
Tmmge s detbiEBobIeD) Ratonareapn L Alpba paRlf, Ml dipetruan
separations fr. - L& 1iRE lsGétBals wi a@e§iady; Aicuemr! efcwlayi si on
of the 3&?@?41éﬁ{é}rénetr&gmgg?h?%@ﬁéfggéss.%tﬁgﬂgrgﬂg? Z%ngbn, guch asgs_hadi ng,

col ors, RtsfrajgtticduiRakiARRNEY, deonmtrivallsuestredsyrdr s aitcles,rellipses, trigngles 10
shows in styl%zed formthe portrait detail shown in Fig. 2, using four

t onal valndesthempolgggnshite ( 10), light gray (9), dark gray (7) and bl ack
(6). Exanple 8 In contrast to eyebrow "y" shown in Fig. 10, which is

ted ) h bl ack f i i ml : ;
VarTant. " Fi gt wiounieseoBe aasPavpTrEant DR ARUTE Sftted ingt b T0¢
equ! ppegaaﬁléltl%lﬁa%g% cgﬁﬁg @g&gé Add 6 SShbfiel! Thie okBird1Rak Be'dividled dhtogpar-

printin epression corresponding to the eyebrowis
t her ef Ortfal%usfa’ew&k WL, thé Salyasestittion twieg tiao pointeksartiat swrfaces mociadjanentt he
desired Tine structures in the printed inmage. - 19 The form and gui dance
of the endeastiimg paciid]l aremobtheuprinted balftangusgsai d roughness pattern at the
base of the partial surfaces produced by the engraving, said pattern

firstly serving as,an.ink trap for. the ink and sec. A ' he
gl oss and vi Ehprigingl dnageropyeriaddntp P‘Fﬁn@ﬁS‘g?aceeﬁb‘%lglgg%?lhgélé&é&rﬂflés}%#e
basi ¢ roughness tern i r : I wHe foacms
during A ééﬁl%&gﬁ‘eﬂ%@ﬁf‘gt@ﬁg‘%ﬁﬁﬁ ém%%rﬁn igﬁgﬁgldgyﬁ}ttﬁgﬁ?e@ﬁ%d escri bed
' 1 0 9 MintfARrpribding BatoaATHd Sgravinkatpshd@ednklidepasdamandsietfmanedsgt-h and
wi dt h of about” 100 M crons, an ink trap i s expedient for exanple. Engraving

t ool s Wi éthnfiallyabgehé transpdency bamdwidtmof tednkte beased.cl osel y adj acent
clearing paths (for exanple about 10 m crons) achieve snpboth engravings

t hat produce smpot h and tendenti.glly, rather reflecgti Lt

enbossi ngs. T he ZoLoRINg §X35Pplas] ﬂ e%ﬁaﬁn b’ﬁf‘ﬂ’t‘%ﬁm%ﬁquf}:r& @E&B@ 16137%@@?? 9 SIand
further-apach Céﬁﬁéing paths (for exanple in the magnitude of nore than 50
m crons) &Y SISEF ‘d for the engraving tool, however, one obtains rough,
structured engravings that produce a matt and diffusely scattering print
area or enbossing. The roughness pattern can be executed uniformy in the
total printed image, on the one hand, but it is also possible to change the
clearing direction in individual partial areas when engravi ng depressions
in the printing or enbossing plate. Engravings fornmed al ong cl earing paths
that are linear but rotated for exanple by 90 produce visually

di stingui shable print areas or enbossings with different |ight reflection.
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-20 while in Fig. 10b the engraving tool has been guided on parallel Iines.
Ot her structures, such as oblique hatchjng, cross screens, etc., are

| i kewi se possible. Exanple 9 Fig. 11 shows an inventive hal ftone i mage
having freely designed, notif dependent partial surfaces as in Exanple 7.
The partial surfaces are assigned four dif ferent tonal values. The

di f f er eS80 Exanple 7 is that it is not a portrait representation but
the realization of graphic and al phanuneric el enments, each individual

el ement rep Fig{&, ] ) BF timhateeis (b1 slamimelsit a9 etpalipteao peafapiy
anal ogousl yi atrsr%)ﬂ%h%@%g}s%gglt ained at the outset, the inventi \?e, hal ft one
i mge atieordderifg a@ as ardaliresdlation of theyoriginak imagee THIS Yastantts shawn ayer

t hi cknesses and enbossi ngs of the paper substrate.in the area .of éihff.erent
t onal v&igies Pattialtshiefacesct;7,i&, and f@fe\fei thys ebrajeedy Pt qrh?dﬂg itsely Jhig,
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of the shokfihbiah RLEMPRIAL-vAIRItnkoBAl asiida pardalsurngenbich awdhen be
regarded 1 n the individual case and oriented toward the desired tactile and
visual eéfdetd wiffi gunifarm coeatatalwalThys Eadswo arealfresalved prigawls inayhicho
consisting of a gray wedge and additional tr\anfti e structural .el enﬁntls. The
gray wediepirticutasdenal gadiessare subdiyidegaintotong{-valueanges Fkrant opgirggiue

cor 1 ospamee 19oBia ok cened il N eGPt 8 e BRI QugRihacs, the
LPoL L) sl PAEANABhA ifed §1d G073k sbARIAAE BT BuOFivbleuil partsdcl frage]

Si nce tﬁ val ues extend conti nuous rom"dark™ to "light," the

begi nni Ry 208, tAemIr 12 4P49froni 4 € to 60%, ktadheadgeh of tire tomal-waliicl pngest iect ed
tactilely. However, the further steps cannot be felt as well since they

sl ope angnddradgellectively bysng! the highest tadabvalve ofithe individepbengs, Logher7] 23
are now integrated into the squares i -2 t he basjc tif i tional
tactil e tonalusalugsafrom kA arm@n%aad BV&‘&P%%‘W BEPEP’%#“%&D 'rﬁ@%a&‘ggé
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t he square “par |aF surfaces tike "knobs."™ "Knobs" and partial surfaces are

del i m t edsdye §@ll@@fedtih@§ukad@¢e.g. 0%, 130%;y 6006;, BOYpPaVe 19000 dpphis case, lagher
register in the printed imge. They are rﬁgdil feel b.IelfrongPabl d
di rect i cnsageraredd anearg.i gvemgﬁsﬁ seeaght thow daphENageRa T AL 2180 hahieaded o
contrast _or gray-value pattern. Elepent 25 tl al
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only cirgles -but. QL OE ik BB i SRS oveéitheetireintage can of
cour se b%staggdn 1Y é’%gil%?%ﬁc:cﬁg}(gtagc f@“’?ﬁﬁgﬁr al el erre%ts. I ndi vi duagl

el ement sqGaftebso tHat RASILES §diduklahddliketdreasiaso assiphéd an invenbive pacsalsurfgase a
tactile structural element is centered in each partial, surface.

But a
tacti| e withithe comkespirstimptonsdnabigudhe pawiadl supaces kelenging oy tioﬁa]éV/éW second
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total printed image. The screen superimposed on the original is in this case adapted
precisely to the boundary lines of the surfaces that represent certain tonal values.
Looking at the image shown in Fig. 4, this would result e.g. in three black partial sur-
faces 6 having the dimensions of the black areas in the original. In addition, the corre-
sponding partial surfaces for the dark gray (7), medium gray (8), light gray (9) and
white areas (10) would be present. The dimensions of the partial surfaces and thus the
later engraving thus result directly from the image surfaces in the original. When the

dimension of the partial surface as well as the assigned tonal value and the related en-



In a further enbodi ment, the partial surfaces described in Exanple 1 and
Fig. 4 can for exanple be delimted copgretely fromeach other by borders
that are tactile and possibly also visible in the printed i mage. The bl ack
and invisible lines described in Exanple 1 and Fig. 4 are tactile and

vi sual | ' ' i ag K L #AEBIntG hh very
dar k toé%@% &ﬁ%@hgg%gsg?g’ll%ﬁﬂb%? EF%SSII %alltggﬁr. wfﬁegﬁ?}%{;{ie{%ﬂglggvant age that
said |i BESraRiify aRllglowel y easily perceptible tactilely in the printed inage
and can bé used as additional tactile structural elenents. The lines

t hensel ves can for exanple vary in thickness; theY can also be used only in
a partial aBdackoseparasing dnesr bl shawi in Figs ¢ are npringll g dnwistbde soths Brinteé r eased

by structural el ements having a dayker .ton val ue than the adjojning
parti al 1Bags-akey %ﬁfﬁ%@ngf ‘@dﬂl&éﬁra@gﬁ% Iy Ly Qf;thﬁtpa Hﬁsg ages b rnjé"a%g a
greater anpljtude conposed of ink | t i can

t hus be pélgg? W%ﬁaertﬁg{%géﬁts%{af?se%(vcﬁ@'ﬂ ver]{a\t}%ﬁfgﬁhg%q?%ﬁg%ég %Cé{sﬂlg%e al so
possi bl g; | ' i hB&¥d-HEdoribel sepsra-
O B e e A

smal |, sioncRigthayermtigg tsjiat indérehs plate serfacnts usedsa Merydfne, tlighdghwianked,

tactilely than structural elenents standing out fromthe printed inage
- 22 sur figcprinted, tihe nuight baiseaxiarntbe @rintetbimags in| the grea el the dlack bngsnthowy e

percepti.ble partly only tactilely and.part tactilely .and sinmult qusly
vi sual | y0 Fg-r%c?@aa%llsugaéﬁgﬁtappsa%’ég &‘Bltég BHPdeltl E%Hélai} qng,oqn,t,ffcgg ¥ ed
into first, basic s r . t r d ke basic
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produced with a deeper engraving and thus having a higher anplitude than
the basic square. Structural elenent and basic square have different ink

| ayer thicknesses, the ink |ayer thicknesses being selected so great that

t he i nk Bxammgle[2onger transparent, so that structural elenent and basic
square have the sane tonal value and are visually indistinguishable in a
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feature invisible tactile structure i s.desi r_ed,
st r uct urg¢cortipgetotthisnambodiment escretreist mdcadhatertthe erighml smage tionghe val ue as

their surroundings but a tactilely distinguishable relief., Since.tactile
per cept iaiginal ig splibjnde partial sBrigees GHte @dﬁawfenﬁy fotflm%kf- §a'rd21|>4f8fﬂa$1§'
perceived tacti.lely can only, be determned wthi L. . ti
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hei ght 1oty SRk tFingl Lerplif Ot} Wwhds Sthehidler #he pattiabturof t he
pri nt ed%&ﬁh@?ﬁ%ﬁgﬁy%hﬁ\%gﬁiﬁﬁﬁ e|or’i1nt ed strucs:ture to be fglt st ands

al one orfabgs dotsttutRiEthei inventivd halfiohé kbageirthe wrute image detatlsaran betren-

followi ng data can be given as rough guidelines. A printed relief produced
by i nt agldred.S4idtome vafuesace then ¢uivewed intel engravisg glepthsrion thaprisiingplatons.
Rel i ef areas hetween about 50 mcrons and 60 mcrons are readily feel able.
At reliefs da5pTPed,aRQVeyreater than 60 microns the intaglio relief is clearly
feelable. Fig. 12a shows inventive intaglio printing plate 30 for producing
a printed i e i 908k ¥ Fid S, th8rifimal fronEPeE Vs
areas 31, Sﬁqggggﬁgﬁg%eslgtﬁggﬁrsééggrllédm?%pa square vwlt.lg1 an ioncofggpor at ed

tactil e demUsiperigiposb@ M suchesqraen.iThik @ausey the odgaml vebeé resolvdieinto uni-
structural elenents are delimted fromeach other with the aid of

separ at | fonmesiase artiabsurfacesiZn @nespartial surfaced 2ois shes wpreseated bya b/ t r ap
is additionally -23 incorporated_in area 34, .bei.ng,sho as .a zi.

pat t er n Rl fisRAcshayves éﬁﬁaﬁ lgeit{l}reée?‘ﬁo%aéﬁég‘éatﬁg f’se&sn %’l‘@?mfét}ﬁ@%i g.
12b shows_a, c s, seectqion .Qfe. F L gl ' t ' gl own
T E g, ol LS RN R I EnG i RleePs Shiyo BBl I SR AR RS
paper  Supgéy MendtidsibiKad BIXEE %inet iliHel Rimed imugent in dependence on the
engraving depth in the printing plate. In the area of black basic square 21
there is very strong enbossing with thicker inking 41. Both the enbossing
and inking 42, 43, 44 decrease for squares 22, 23, 24 lighter in tonal
value and to the right thereof. Additional tactile structural elenments 25,
26, 27, 28 are recognizable as hunps of different height. It nust be heeded
that a relief on the data carrier surface does not identically nmatch the
engraving depth of the printing plate. The surface relief shown in Fig. 12b
is shown in idealized form The surface relief produced by printing is
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engraving depth of 50 mcrons can still lead to a flat print. In each
speci fic case of application, however,,4dhe engravings |leading to relief
printed i nage areas are al ways deeper'lt an those producing so-called flat,
nontactil e image areas. Exanple 11 The followi ng Figures 13 to 15 descri be

A f ! : e 1 ) e Th
y way o :ggg%g,f hpé{;{é@ Iis\éﬁslsgﬂegtd a&ﬁ% a3 Vﬁﬂfé_lﬂrthé‘h];eﬁit dep areqilntagity. The

remarks th on, eneral descriptions of the inventive idea,
are of gEWHAPVAIAEs hicPreSshttif albuxs an aperigalis Yermeaifos exbingde b dntegration
schematically show by way of exanple details of an engraved surface of

i nvent i aed thehadgtérenipes tite togalpvaue of thef pixeh Gsndenthy chassiwukdl figne ippgheed i mage
according to Fig. 4. Depression 61 in the plate hgs a.ver g{r{efit e l%ravi ng
dept h aeording tsdige?2 hasdeen used an Heroragigal, ghigsnethg PFFéVlé?Si P alﬁ‘a%fg. )
Directly beside jt, separated, by separation edge 39, .t e is engraved area
62 wit hngl ‘éaer‘FQW 1GH-A58 SO %B%(p],co TR %g‘éﬁévgg&eqﬁéht-gr ay in the
printed i mage. The light-gray partial surface is followed by a nmedi umgray
partial sur E(f.ﬁllg, rea i itiVetdi@rPledt feasiie

fol |l owi ng dgré&gﬁ%}?&%ge?é&@ggr s%‘ggg to&l%y%gteg’rtggngﬁed;ggiér@engr aved nore
deeply e piRelsRira 6 clobtlyeadjacan that sepaditionnig ohlyeeffemed vieedhove-dasdiibed gr ay,

the engraved area ends with surface 66 appearing |i ?h't-gray in the ,gri nt ed
i mge) #¢parstign edgas. Theasparation edgesincthe @latei"physipgls essRpEate e wgyu ualg

The printing plate shown,in Fig. 14 cqrresponds,.to Erhe. | ate sho in Fig.
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DNkt due to it i dt e . .
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bank- no ere, 1s printed wth transparent intaglio ink and deforned
accor di ggicMotir e prirted imgge Eeathue prodiscedplage neshaim ie Figlébp thenigidavi ngs
in the plate produce greatly enbossed areas with great inki ngT Wl"li|e | ess
deepl y atrgmbedeaale@miyebnmggsmg@edﬁmcmppmmgé@%algfra@eﬁs{l]ﬁre-i (e lighk orm i ¢
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Li ght-gl‘fﬁlnyﬂhhﬂh%lﬁ{ég_a 72 with less inking than in area 71 is seam - 25
seamn essly” cohnected to black area 71 iri the printed i nage despite the
separation edge. Areas 73 and 75 appearing nediumgray are in turn printed
and enbossedd guaanteesheclaeity efithe Epirssstation dic shora spreen isyelatiyeBover ed
with a thicker ink layer, area 74 appeats dark-gray jn th rin i_mage.
Area 76 S08rsgniihie smpgecogveatatouiady cr’ua{?ee% gltﬁpgrtgﬁhﬁqna’ xglugtsiyyétl %ﬁ?‘ﬁeé kness
it appears light-gr i p¥ 4 i . i | #h Shows
n the. dol skt eVl osEREls Sl pRRRR cobih o bepRAlTRRE sprechaen
enbossi ng,ARthntilRy sl RE screeh vie] wall oS towgt begelestesy thyt firapratiiesdven to
the layman, and a clearly detectable security criterion. -26 Clains 1. A
dat a Garpigels Grdmuchawiallpr ahd lesgtercaivedas individuahbaespryodedeananeyat agl i o
print ing and including directly adjacent printed partial surfaces in at

| east a partial area of the image, characterized in that the parti al
surfaces have certain tonal val ues and at |east a partial area of the

i mge is.tact, I3el y perceptible. 2. A data carrier according to claiml,

char act izf%‘%@—r—ne' that at |east three different tonal values are present. 3.
A data carrier according to claiml or 2, characterized in that the

hal ft one i meggs example illustrated in Fig. 6, Fig. 6a and Fig. 6b is based, like Example 2, on

the use of a pixel screen. The difference, however, is that not the classic halftone im-
age from Fig. 2 is superimposed with the screen, but the halftone image from Fig. 3

constructed from halftone separations.

As in Example 2, each individual pixel is assigned a certain tonal value. Since

the original is limited to five tonal values, the image converted into pixels also has



reqders a portrait. 4. A data carrier according to at |east one of the
above clainms, characterized in that t partial surfaces are derived froma
screen superinposed on the halftone origi nal. 5. A data Garner according
to at |east one of the above clains, characterized in that the screen is a

S gt SR EIETI oy ot e

cl ai ns, erize at t creen Is rived frominage information

of the patfitaNguRbbobN@dhal valués giad acerdingengagdap diepthst 0 at | east one of
t he above clains, characterized in that tgﬁi partlgal psurfaces are tactile.

8. A data carrier according to at |east one of the above claimns,

char act er | Z&ig. 6showatthe helftomefimage framadetianalaiie sepraptionsciunesngassdt ur al

elements., 9. A data carrjer accordi ng]dtq ne of the abgve.cl ai ns
& )
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The remarks under Example 2 apply analogously here.

Example 4

As shown in Fig. 7, partial surfaces are again defined here starting out from the
halftone separations according to Fig. 4, said surfaces being produced from the picture
motif itself, They are represented by black lines 11. Said partial surfaces are then su-

perimposed by the classic halftone image according to Fig. 2.

The individual partial surfaces can then be assigned certain tonal values which, in
contrast to Example 1, are not limited to five tonal values but can correspond to a plu-
rality of tonal values in the original. That is, black partial surfaces 6, 6' and 6" are not,
as in Example 1, realized exclusively as black partial surfaces 6 but can be further dif-
ferentiated by different dark-gray to black tonal values. The same holds for dark-gray
partial surfaces 7 and 7' and medium-gray partial surfaces 8 and 8'. It is additionally
not only possible to assign a partial surface a very specific tonal value, but also poséi-
ble to represent tonal-value patterns within a partial surface. Said patterns can be real-
ized in the printing plate by printing technology with the aid of inclined planes, which
might be additionally equipped with separation bars or ink trap bars, as explained for

Example 8 and Fig. 14.

Example §

As shown in Fig. 8, a line screen can be used, alternatively to the pixel screen,
for dividing the halftone original according to Fig. 3 superimposed therewith into
closely adjacent strips 13. In this variant the original is superimposed with horizontal

parallel lines 11. In this case, however, each strip is not assigned a uniform tonal



11. A data carrier according to at |east one of the above clainms,
characterized in that the tactile strugjural element is not perceptible
visually. 12. A data carrier according to at |east one of the above clains
cha_ractgrl_zted in that at |east a portion of the partial surfaces is ’
equi ppe ! _ =, Y . :

l'i ght re?I}Qfg(‘:F‘i‘@tr}]l.e S%qﬁﬁflgﬁa?%%ﬁﬁpg@gcgor d?ﬁdglﬁggélgﬁtd ?bgg]sts ﬁlgggeg?ﬂa? Egeabove
cl ai ms, ehIRALS kicpeHif the tovail-viales Sepatdtione vianpakongahe Siripe A padid aneface
superi ngosed 'th_ere n at least in partial ar eas, which influenge i vi sual
appear aicthuaiiited en did fighteartd tefi astweld ias top and haitom RiLsaPapating ]éllesstf’foéc es.

14. A dat ' ' d with i nti ' '
(010 i@?hﬁn&%%lg{%& SFpATatoh G BT mehreti e it hd b Fnits g

i sin e fol].ow st : | dj : ' '
oo ﬁ@egaw;mﬁt%mf%n«ge:ftﬁﬁaoa%@@%@r&%ﬁ3&@@%@3&?3@2@&%;3}% Shon )
ol at o pradng lin® bt a0 LORbR GRAK (i TR Apetimpdse lidkscrdmpartl Fﬁ{ﬁé‘ "
igt
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surface, characterized in that the engraved area_ _has, at least in a partial
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are delimited with separating lines within the strip, as shown.

Fig. 8a shows the section designated "x" in Fig. 8 in which three strips 13 are

marked by way of example. Fig. 8b shows the printed image corresponding to section

X.

The light borders of the partial surfaces in Fig. 8b serve again to illustrate the ex-
act dimensions of the partial surfaces and indicate the use of separation edges in the

printing plate.

The strips and the areas within the strips that have been assigned different tonal
values are separated by means of separation edges here. If the lines of the line screen
extend at right angles to the wiping direction of the wiping cylinder or blade, this divi-
sion will probably suffice. If the line screen extends along the wiping direction, longer
partial areas within the strips that are assigned to a tonal value might have to be inter-
rupted with further separation edges in order to prevent ink from "splashing out" dur-
ing the printing operation. The separation edges might produce thin, light printed lines
in the later printed image. If this is to be avoided, so-called "ink trap elements" can be
provided within the screen lines also in the area of the plate surface, as described for
Example 8 and Fig. 14. They do not protrude as far as the plate surface and are less

conspicuous in the later printed image than separation edges.

Example 6

The variant shown in Fig. 9 differs from the embodiment described in Example 5

and Figs. 8 to 8b in that the original superimposed with a line screen is not an image



17. An intaglio printing plate according to at |east one of the above
claims, character ized in that the partial surfaces have the same and/or
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design of the original. The inventive image is determined not by mathematically ascer-
tained tonal-value separations from the photographic original, but by design-oriented
division of the original into partial surfaces. Means of design, such as shading, colors,
etc., are realized by tonal values and partial surfaces. Fig. 10 shows in stylized form
the portrait detail shown in Fig. 2, using four tonal values, namely white (10), light

gray (9), dark gray (7) and black (6).

Example 8

In contrast to eyebrow "y" shown in Fig. 10, which is represented as an amor-
phous black surface in the simplest printed image variant, Figs. 10a and 10b show dif-
ferent embodiments of eyebrow "y" equipped with motif-dependent fine structures. In
the corresponding printing plate, not only a depression corresponding to the eyebrow
is therefore engraved but also an additional roughness pattern producing the desired

fine structures in the printed image.
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impression of the printed or embossed image parts. The basic roughness pattern is pro-

duced at the base of the cleared surfaces during engraving of the printing plate for ex-
ample by the method described in WO 97/48555. If the partial surfaces have dimen-
sions as of a length and width of about 100 microns, an ink trap is expedient for exam-
ple. Engraving tools with a large tip radius and round geometry and closely adjacent
clearing paths (for example about 10 microns) achieve smooth engravings that produce
smooth and tendentially rather reflective print areas or embossings. If a small tip ra-
dius with pointed cutting-edge geometry and further-spaced clearing paths (for exam-
ple in the magnitude of more than 50 microns) are selected for the engraving tool,
however, one obtains rough, structured engravings that produce a matt and diffusely

scattering print area or embossing.

The roughness pattern can be executed uniformly in the total printed image, on
the one hand, but it is also possible to change the clearing direction in individual par-
tial areas when engraving depressions in the printing or embossing plate. Engravings
formed along clearing paths that are linear but rotated for example by 90° produce
visually distinguishable print areas or embossings with different light reflection. The
same applies to engravings with straight or meandering clearing paths in comparison
to spiral-shaped or concentric clearing paths. These effects can not only be used for
more appealing or striking design of the blind embossing or print, but simultaneously
also increase forgery-proofness. This selectively applied engraving technique can be
used to superimpose fine structures selectively on the printed or embossed area that
e.g. graphically support the image information but are only clearly recognizable at cer-

tain viewing or reflection angles or when viewed with a magnifying glass.

If the abovementioned fine structures are selected as shown in Figs. 10a and 10b,
the mere way of engraving the plate can produce e.g. the eyebrow hairs in the form of
a fine structure additionally in the area of the eyebrow. In Fig. 10a the engraving tool

has been guided concentrically along the contours of the partial surface to be cleared,
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Fig. 11 shows an inventive halftone image having freely designed, motif-

dependent partial surfaces as in Example 7. The partial surfaces are assigned four dif-

ferent tonal values. The difference over Example 7 is that it is not a portrait representa-

tion but the realization of graphic and alphanumeric elements, each individual element

representing a partial surface. The remarks on Example 7 apply analogously.

Example 10

As explained at the outset, the inventive halftone image already has a certain tac-
tility due to the different ink layer thicknesses and embossings of the paper substrate in
the area of different tonal values. If the tactility in the inventive printed image is to be
increased further, the printed image produced e.g. according to Examples 1 to 9 can be
equipped with additional tactile structures. Said structures are taken into account in the
engraving of the intaglio printing plate, so that only one printing operation is necessary
in this variant too. The size of the structural elements, their tonal value and arrange-
ment are to be regarded in the individual case and oriented toward the desired tactile

and visual effects.

Fig. 12 schematically shows inventive printed image 20 consisting of a gray
wedge and additional tactile structural elements. The gray wedge has four squares 21,
22,23, 24 with four different tonal values. Each square has an edge length of e.g. 5

millimeters and corresponds to one partial surface.

This "halftone image" is already tactilely perceptible due to the relief structure of
the printed image. Since the gray values extend continuously from "dark" to "light,"
the beginning of the gray wedge, i.e. the black edge, can be readily detected tactilely.
However, the further steps cannot be felt as well since they slope and change only in

small steps. Smaller black circles 25, 26, 27, 28 are now integrated into the squares in
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the gray wedge. Structural elements 25 to 28 thus stand in the square partial surfaces
like "knobs." "Knobs" and partial surfaces are delimited by separation edges in the
printing plate and appear in exact register in the printed image. They are readily feel-
able from all directions in all partial surfaces, even the black ones, regardless of con-
trast or gray-value pattern. Element 25 has optically the same tonal value as square 21
but is perceptible only tactilely, not visually. Not only circles but also other elements
such as squares, letters, etc., can of course be used as additional tactile structural ele-
ments. Individual elements can be disposed at will in the basic motif. In the present
case a tactile structural element is centered in each partial surface. But a tactile struc-
tural element can equally well be present only in every second or third square. Struc-
tural elements can vary not only in form but also in size. They can also have different

tonal values.

In a further embodiment, the partial surfaces described in Example 1 and Fig. 4
can for example be delimited concretely from each other by borders that are tactile and
possibly also visible in the printed image. The black and invisible lines described in
Example 1 and Fig. 4 are tactile and visually perceptible in this variant. They are pref-
erably lines with very dark tonal values, especially preferably black. This has the ad-
vantage that said lines are relatively easily perceptible tactilely in the printed image
and can be used as additional tactile structural elements. The lines themselves can for
example vary in thickness; they can also be used only in a partial area of the picture

motif.

Tactility is advantageously increased by structural elements having a darker tonal
value than the adjoining partial surface, since a darker tonal value at the same time
means a greater amplitude composed of ink layer thickness and embossing, and can
thus be easily perceived tactilely. However, lighter tonal values are also possible. In
this case it has a positive effect on tactility if the structural elements with the lighter
tonal values are not selected too small, since they are usually less marked and thus

harder to detect tactilely than structural elements standing out from the printed image
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surtace. Tn the presént example, the tactile structural elements are perceptible partly
only tactilely and partly tactilely and simultaneously visually. Structural element 25
perceptible only tactilely is integrated into first basic square 21. Here, both the struc-
tural element and the basic square have the tonal value, black, the structural element
having been produced with a deeper engraving and thus having a higher amplitude
than the basic square. Structural element and basic square have different ink layer thick-
nesses, the ink layer thicknesses being selected so great that the ink is no longer
transparent, so that structural element and basic square have the same tonal value and
are visually indistinguishable in a front view. At a glancing angle the tactile elements
might nevertheless be visible due to the different shadow cast, depending on the de-
sign, even if they are not distinguishable from the background in a front view. In this
case, tactile structural elements can be used to incorporate information visible at a
glancing angle, which can serve as an additional authenticity feature. If an additional

invisible tactile structure is desired, structural elements must thus be selected that have

the same tonal value as their surroundings but a tactilely distinguishable relief.

Since tactile perception is a subjective sensation, a value as of which a relief is
perceived tactilely can only be determined within rough limits. Tactile perceptibility of
a printed relief depends not only on absolute relief height and individual sensitivity but
also on the superficial extent of the printed structure and on whether the printed struc-

ture to be felt stands alone or is integrated into relief-like surroundings.

However, the following data can be given as rough guidelines. A printed relief
produced by intaglio printing is tactile below a relief height of about 50 microns. Re-
lief areas between about 50 microns and 60 microns are readily feelable. At relief am-

plitudes greater than 60 microns the intaglio relief is clearly feelable.

Fig. 12a shows inventive intaglio printing plate 30 for producing a printed image
as shown in Fig. 12 along cutting line A - A. Engraved areas 31, 32, 33 and 34 each
correspond to a square with an incorporated tactile structural element. The particular
squares as well as the structural elements are delimited from each other with the aid of

separation edges 39 not reaching as far as the plate surface. An ink trap is additionally



| 10% & ()-#10% & ()- #10% & ()-@ & 10% & ()- #10% & () - cc8dLdddMedEH
10' o' ol I *#10% & ()- )"10% & ()-

@' 10% & ()-$10% & ()-"#10% & ()-!"1098%* ()- MeeelfffgdEH 10'0' 0!IS 7
10% & () -4Y10% & () - 2nf 10% & () - 1#10%&() S@ 10% & ()-,10% & ()-

?gg O e, By T L S G QO (L AR (ad0ta 0
" 109%0DH 0 - -100
10HHE t %ﬁy@ﬁ'}‘ar@%f(ié)%f Q 11%%‘&08 10H18ﬁ#(12)%|&' ()-al

109448 () - FHL09%H& () - ! Ny#L1O0INHNHE () -y
Fig. 12b shows a cross section of data carrier 40 with the printed image shown in

Fig. 12 along cutting line A - A. Substrate 50 has embossings of the paper substrate
and ink layers of different extent in dependence on the engraving depth in the printing
plate. In the area of black basic square 21 there is very strong embossing with thicker
inking 41. Both the embossing and inking 42, 43, 44 decrease for squares 22, 23, 24
lighter in tonal value and to the right thereof. Additional tactile structural elements 25,

26, 27, 28 are recognizable as humps of different height.

It must be heeded that a relief on the data carrier surface does not identically
match the engraving depth of the printing plate. The surface relief shown in Fig. 12b is
shown in idealized form. The surface relief produced by printing is composed of a
compression of substrate material and the applied ink layer. The total height of the re-
lief is based on the normal, i.e. unprinted and unembossed, data carrier surface. In
practice, the relief produced on the substrate differs very clearly from the engraving in
the printing plate. The reason for the deviations between engraving depth and relief
height is that the data carrier is not pressed down to the base of the printing plate en-
graving during the printing operation and the ink in the depressions of the plate is also
not transferred completely to the data carrier. Accordingly, the engraving depth of the
plate for relief structures is in the range of about 40 microns to 250 microns, preferably
in the range of about 55 microns to 150 microns. It produces relief structures in the
range of about 5 microns to 100 microns, preferably 25 to 80 microns. Whether an en-
graving depth in the fringe range leads to a rather relief-like or rather flat print on the
surface of a data carrier also depends in the individual case on the flank steepness of
the engraving, the nature of the substrate being printed (strength, plastic deformability)
and the ink properties.

Since the relief height achieved in the printing result depends not only on the en-
graving depth of the printing plate but also on the properties of the substrate and the
ink, as mentioned above, an engraving depth of 40 microns can in extreme cases al-

ready lead to a relief print, while with different material and printing parameters an
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llowmg Flgures 13 to 15 describe by way of example inventive printing
plates and printed data carriers. The remarks thereon, in particular general descriptions

of the inventive idea, are of course not limited to these special variants.

Figs. 13 to 15 schematically show by way of example details of an engraved sur-
face of inventive intaglio printing plate 60 for possibly producing a printed image ac-
cording to Fig. 4. Depression 61 in the plate has a very great engraving depth and pro-
duces a section shown e.g. black in the printed image. Directly beside it, separated by
separation edge 39, there is engraved area 62 with a smaller engraving depth, which ap-
pears e.g. light-gray in the printed image. The light-gray partial surface is followed by
a medium-gray partial surface that corresponds to engraved area 63 in the plate. The
following dark-gray area corresponds to wide area 64 again engraved more deeply in
the plate. After area 65 producing the tonal value, medium gray, the engraved area
ends with surface 66 appearing light-gray in the printed image. All engraved areas 61
to 66 are delimited by separation edges 39. The printing plate shown in Fig. 14 corre-
sponds to the plate shown in Fig. 13, the difference being that area 66 has been addi-
tionally equipped with an ink trap due to its width, as indicated with a zigzag pattern at
the base of the engraving.

Printed data carrier 70 corresponding to said printing plates is shown in cross
section in Fig. 15. Substrate 50, bank-note paper here, is printed with transparent inta-
glio ink and deformed accordingly by the printing operation. As explained above, deep
engravings in the plate produce greatly embossed areas with great inking, while less
deeply engraved areas emboss the data carrier less greatly, i.e. deform it less, and less
ink is also transferred from the plate to the data carrier in said areas. The area desig-
nated 61 in Fig. 13 corresponds to area 71 in Fig. 16. The great embossing and thick
inking are clearly recognizable. Indentation 79 to the right thereof was produced by

separation edge 39. Light-gray printed area 72 with less inking than in area 71 is seam-
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pears dark-gray in the printed image. Area 76 is only slightly embossed and due to the

small ink layer thickness it appears light-gray in the printed image. The printed image

surface shows in the depicted area a distinctive relief structure composed of the em-

bossing and the inking. Said relief structure is easily feelable even to the layman, and a

clearly detectable security criterion.
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1. A data carrier (1) having at least one halftone image produced by intaglio print-

ing and including directly adjacent printed partial surfaces in at least a partial
area of the image, characterized in that the partial surfaces have certain tonal val-

ues and at least a partial area of the image is tactilely perceptible.

2. A data carrier according to claim 1, characterized in that at least three different

tonal values are present.

3. A data carrier according to claim 1 or 2, characterized in that the halftone image

renders a portrait.

4. A data carrier according to at least one of the above claims, characterized in that
the partial surfaces are derived from a screen superimposed on the halftone origi-

nal.

5. A data carrier according to at least one of the above claims, characterized in that

the screen is a pixel screen.

6. A data carrier according to at least one of the above claims, characterized in that

the screen is derived from image information of the halftone original.

7. A data carrier according to at least one of the above claims, characterized in that

the partial surfaces are tactile.

8. A data carrier according to at least one of the above claims, characterized in that

the halftone image has additional tactile structural elements.

9. A data carrier according to at least one of the above claims, characterized in that

one tactile structural element is disposed in each partial surface.

10. A data carrier according to at least one of the above claims, characterized in that
the tactile structural element has a greater or smaller amplitude in comparison to

the partial surface.
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the tactile structural element is not perceptible visually.

12. A data carrier according to at least one of the above claims, characterized in that
at least a portion of the partial surfaces is equipped with a roughness pattern that

causes visually distinguishable light reflection.

13. A data carrier according to at least one of the above claims, characterized in that
the halftone image has fine structures superimposed thereon at least in partial ar-
eas, which influence its visual appearance and have different orientation in indi-

vidual partial surfaces.
14. A data carrier printed with the printing plate according to claims 16 to 18.

15. A method for producing a data carrier having a halftone image comprising the
following steps:
a) providing a data carrier material,
b) producing an intaglio printing plate according to at least one of claims 16 to
18, and
c¢) printing the data carrier material with the intaglio printing plate produced in

step b).

16. An intaglio printing plate for printing a halftone image having at least one en-
graved area in the printing plate surface, characterized in that the engraved area
has, at least in a partial area, directly adjacent partial surfaces with a certain en-

graving depth.

17. Anintaglio printing plate according to at least one of the above claims, character-

ized in that the partial surfaces have the same and/or different engraving depths.

18. An intaglio printing plate according to at least one of the above claims, character-
ized in that partial surfaces with at least three different engraving depths are pres-

ent.
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converting a halftone onglnal into partial surfaces,
b) assigning certain tonal values to the individual partial surfaces,
c) assigning certain engraving depths to the tonal values, and
d) engraving the partial surfaces with the assigned engraving depth into the

printing plate surface.



