A nBthod#*for produci ng enbossing pl ates “This invention
to a nmethod for produci ng enbossing plates, in particular
intiaglio printing plates, according to the préanbl e of claim 1.
oduci ng enbossing plates, in particular steel intaglio printing

‘a are usually enployed for printing hi-gh- quality_printﬁd
, such as papers he |i ke one has
hitherto resorted to havgagle <xiﬂ% Oggmﬁﬁggﬁﬂﬁﬁ§§§pﬁhe§ roduced in an
el aborat'e nmethod by an arti st. A pi cture nDtlf made.: avallable to the
artist, i's converted into a line pattern whereby lines of different wdth,

depth: ;and a dfHi$ émventionuelates toer methiod farpaodmugsmhbsslﬁgpwtes/ th pasticulaf the
original. Using a chisel, the artist brin t Ai's o in

time- §tﬁﬁ1 N&aﬁhﬂ PrinHBS rplatns,@cpn.-zdmgtcathqanam le of claim 1.
' For producing embossing plates, in particular steel m;agho prmhng plates, as

¢ usually employed for printing h.tgh-quahty printed products such as papers of
~value, bank notes or the like one has hitherto resorted to h g the embossing plates
tif made available to the

artist is converted into a line pattern whereby lines of deferent width, depth and a

| g};produced in an elaborate method by an artist. A picture

different number per unit area represent the gray levels of the original. Using a

AN

‘chisel, the artist brings this motif in time-consuming hand. labor into the metal plate,
for.example steel or copper. The thus produced plates are. charactenzed by their high
uality ‘with respect to use in steel mtagho printing, However the possibilities of cor-
Tection are extremely low for the artist-during producuon-_-o_i: ._t_he plate. If this original |
5 i)late is damaged or lost, nb identical plate can be producc'é j:_si_,née each plate is an

- f’:md1v1dua.l production. -

| : It is also known to perform the engraving of a pnntmg cylmder by machine. As
?édescnbed in EP 0 076 868 B1 for example, cups are brought into the printing form

-which represent the gray level value of a master dependm__g-__._,;(__m their screen width and

;engraving depth. Light tones and tone-dependent changes:in-the master are produced

by varying the focal value of the electron beam in the prmtmg'_form, whereby cups
‘'of different volume can arise. _ _
- From DE 30 08 176 C2 it is also known to use a Iaser' 'r'engravmg a printing
_;cylmder An original is scanned and the resultmg signal: use via an analog-to-d1g1ta1
_;.converter for controlling the laser with which engraved cups of defined depth and

extens:on are brought into the printing cylmder _
When the original is broken down into gray-level valu

- ‘printing plate by cups, the essential components necessary. |

?' are lost, since this technique is only able to transfer ink to the print carrier point by

point. Steel intaglio printing, however, is characterized bythefact that a continuous



f or “exarmpl e steeli or copper. The thus producedTgL-a-Le& are.characterized by
nl

their high qual ity w t h respect to use i S&EETM;&QEFEN rinting.
However :t he possibilities:of.‘cor- -%ectidn arengpq_tm*egel y Ipw for the
artist duri ng productlon o : he plate. |f this orrgrmai '4-----pn ate is

damaged..or |ost, ‘no identi pl ate can be produced since each plate is an

engr avi PSR r&%éwéﬁegmmah&wwmﬁp%? 184 16 gt Berien ep o o7
868 Bl fgﬁaﬁéﬁgﬁggﬂg%val éd‘e printing form whi ch

represent the gra dependi ng on their screen width

d " en ' fifdg) the
e s e A T

mast er: are produced: b
i n the- psimple ragdfantomamdane kit embossingiplates; émpartichlarstesd intaslis -
So known to use a iaser for engraving a

From DE 3Q Q8 176 €2 it 1S
printi- ngpnntlngp}gﬁ nder . riginal is scanned and the resul ting signal -
verter. fOf ,ontr .the laser with,
B}’&E Oﬂa‘? BI ﬂg e brought into

used- via an o d| .-'-f"f.:
whi-ch’ engr aviﬁls&f%g’

the printing n down into
gray-level Tﬁues represeﬁ?&jo%éhetﬁﬁmg;ﬂ&pl? érﬁ#@lﬁ@ ﬂps thfa t
essent i. airtEipeng dragaslSerayhically Sh&ethat MGl ost,
since this techni: gﬂ% I s~ oni jﬁn ¥o trar?sfer |§1§n$) 5%1&% reégdrgs I er

poi nt byareas. TlpeserareasStre dimit --hgledges;)thes‘emdges Hefiwivigra, des&edfsmuaﬁﬁerofzed by
t he fact that a_conti nuous "
¢+ i the area. Startmg out fro

ﬂns desired structure one determines a tool track along

i_' whmh an engravmg tool can'be guided such that material is removed within the area

oo limited by. the desxred contoui' ‘The engraving tool is controlled such that the mate-

sonrrial within the desned contour s removed in the-form of continuous-or. interrupted

*:#lines in.a certam depth;] roﬁl'__ _Tlns depth profile can be determmed by a depth

~ value that i 1s constant o) vanes within the desired contour.

The mvennve method' preferably makes use of a data processmg system which
. -makes it possﬂ)le to acqun'e store and process two-dimensional lme originals. The
: ‘two-dJmensmnal line ongmal, which is for example produced in a computer or read

in via Input ¢ dev1ces can be processed with the aid of a suitable computer program so

as to yield data for contro g an engraving tool along a tool track. For this purpose
~ one definesi 1n a first wor

element whxch consxsts“f

:-'s,tep from the two-dimensional line original a plane
ample of a single line of the line original. The edge

.. .enclosing the hne then es a desired contour which is intersection-free. To pro-

Z : ates a depth profile with the interior of the plane ele-
viment as the des:red depth for the engraving, and then calculates from the desired

contour data and the asso 0 d desired depth a tool track along which the engraving

- toolis gmded and removes material within the plane element.
This procedure is then :'peated for each individual plane element to be en-

- graved so that an engravmg tool track can be determined for the entire area to be

N engraved, composed of the sum of the individual plane elements to be engraved.
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- Q- linear printing pattern tangible with the inking is

transferredtothe print carrier, characterized in particular by
its filigreed design. 'ﬁ\é probl em of the invention is
accordingly to propose a nethod permitting - sinple and aut omat ed

production of enbossing plates, in particul ar steel I I ntagl i oh
rintin | a bl emis sol ved by t .
Ehar act gr P2| %W%HP%P@%“%‘? ORf. gmgnsﬁefo Bﬁ; mcrease smﬁgﬁﬁmfu%ngﬂm based

di I
Iolnnfahgrrgl naﬁ%ggfyﬂ ca‘ll'llt?/ su&ﬁ ?x{ggﬁs ne e%%%goaﬁ. ?é%lug?%byﬁp%kng sgézgs
cont o aé%ﬂl@ﬁ?hﬁﬁgttegl Qyﬂﬁﬁlgm APB 4 re' éonéﬁéﬁgngnﬁg%éém nes

cont our of the area arting out fromth

;. a tool tducsd withrthe shinerexactness. In addition the method offers simple possibilities of

-correction by changing the data of the line drawing. The 9};@(_:1:; reproducibility of the ' '

¥ i engraving to be brought in furthermore permits printing plates to be produced di-
-rectly without any need for a galvanic shaping process. Several engraving tools can
thereby also engrave several plates simultaneously. Furthermore several, possibly
-different, engraving tools can also be controlled such that they process a plate-si-

(" ©  -multaneously, thereby optimizing the processing time. |
| | Further advantages and advantageous emboaimenté wﬂlbe explained with ref-
“-erence to-the:following figures, in which:a true-to-scale representation was dis-

-« :pensed with. for the sake of clearness. _
. Fig. 1 shows a schematized overall view of the inventive method, -

Fig. 2 shows a schematic example of the inventive method,

Fig. 3 shows a schematic example of the inventive method,

Fig. 4 shows a schematic example of the inventive method,

Fig. 5 shows a schematic example of the inventive method,

Fig. 6 shows a schematic cross section through an.em_bossing plate,

. | - Fig. 7 shows a schematic example of the inventive method,

Fig. 8 shows a schematic example of a tool track, |

Fig. 9 schematically shows two tool point forms,

- Fig. 10 shows a schematic cross section through an embossmg plate,

Fig. 11 shows a schematic cross section through an’ embossmg plate.

As shown in Fig. 1, the inventive method starts out ffo :two-dimensional lme
original 1, consisting of simple black line 2 on light backg_round 3 to illustrate the
inventive principle. The original, which is present on paper for example, can be
digitally acquired in a computer with the aid of a scanner or-_:;éa-l_nother suitable data
input means. Alternatively it is also possible to produce the lme original directly on
the computer interactively, using for example a plotting or -'gfaphics program, or to

have the computer produce certain graphic data by mathemgﬁéal algorithms. If the



an éngraving ft pld;e@l such that materi al is"rermv
area . limted " e desired_gontour. T ‘
controlled such rlal within AEN ﬂ@;—redc ntour is
removed in the formof contlnuous or interrupted I|ne F

certai:n -depth profile. ThIS depth profile can be deternined by a depth

val ue:t:h, L

The lnveﬁ{q%ﬁalnlgtdﬁ(s) pre era%ﬁmp%agegmggﬁ%?%g gi‘?ﬂfe&]%r S%I ng sf’gﬁgﬁd\/\hl ch
makes it teomeidated for exasiple mﬂsﬂer@d of tnplepteed pmg:&’mgwﬁbﬁ @@fnﬂt'ﬁ?@r—
orlglnals The t wo- di mensi onal |ine ofi.ginal, his

exanmpl-e" mcﬁuampuhormemmﬁ datarorrcalanlation of the strictures mtmmctaade\f r@es, can

be pr.oces th the_aid of a swtable corrputer priogram so as to yield
dat a f.or @%me&ﬂmhwg Erom kige original loen ﬁm;laam _,3,m0d5tﬂpamama,pur pose
(]

one 9eT1 058 ik A, bbighlyafRESp i spaé&?’; Sl iy g defng® o
the "“edééirgd'&ﬁﬁ ?ewﬁﬂﬂeservesasthe ﬁiﬁcclv%.léo pro— a\_‘_lthé'gtatrﬁﬁgpfz é‘es a

desi red-cont our S |ntersect|on

engr avi ngub@apmaseacﬁtaa@na»f%eu@bmr&a@ﬂb whith t&é‘@m’baﬁﬁﬁ Iat@fis {d6e

g ﬁﬂane
el e-- ment as the desired depth for the engra and t hen

cal cul-at gravedAs the sdesnd elément for calculatimgitheutooti ek itris néb&s&%ﬁ%sﬁéﬁd
desired depth a_tool_track al ong which the en ravi ng: tool is

gui ded - aftF # 8gptheprofide sathin the desired tqumawél i¢d a so-called de;n‘ed Thi s
rocedur en repeated, for e | vi dual ane-el ement_ to be en-
(Ing aved' s glePﬁ]a § S OF REFS5G c?’b% ﬁgE SRS P@P&fﬁ’eﬁl"%ﬂe& hecagralsg o
area-t 0. Repend on the form of the engraving tool used. From deszred depth 6 and desired
uix.contour 5 one.then calculates tool track 10 located within area 4 along which the

snBEﬁl\b bl s

engraving tool must be moved so.that- the engraving. corrcspondmg to.the line draw-

L *+ing can be brought into the embossing plate.
Since different engraving tools can be used for engraving the plate, it is clear
. that data of the particular engraving tool also enter into the;e__alcmation of the tool
- track. If a laser beam is used, the width of the beam actmgon the embossing plate
* can be included in the calculation for example. If a mechamcal chisel is used, the —_—
- chisel form, in particular the form of the point or its rad:lusof curvature, is of essen-
tial importance for calculating the tool track. |

Py

The engraving tool is controlled subsequent to the:dete fminaﬁon of the tool

*+-original on a-sheet of paper and read into a computer-wwfi aid of a scanﬁer. The
- number "7" consists of lines 7, as shown in Fig. 2(a). U s above-desciibed
~ -procedure one defines from existing lines 7 areas 8 who s form desired con-
~ tours 9, as shown in Fig. 2(b). These serve as a starlmg point for calculating a tool

- track. Through the association of a desired depth, which is constant in this case, one

can determine with consideration of the particular tool data:tool tracks 10, 11 and 12

o along which the engraving tool is controlled over the embo, Sing plate so that the line



engraved; conposed of the sum of the individual plane €lenents to be
engr aved. - 3- Usi ng
this nethod one can considerably i ncrease the speed,.for producing the
enbossing plate. Furthernore, errors during engraving are excluded by t he
exact QU|dance of the engraving tool so that a nultiplicity of enbossi ng

Dt fer s oriAnanb58 bpARERetdp e S aRRE Al ChcisdoRLaRsk t%%@a&%ﬁ Bhe |1 ne
19 L?\chQ?rm"rﬁyper m- ngf pr rlﬁ 3 (;“9 Jfbg?%%f‘{ks l@gléﬁéﬁ)gu@/#%?&f)erﬁgﬁe% fibed

-

nout any
need for s@cmhmﬂeeoémmdoﬂ gaésneﬁeaa{taﬁs@etm Bfeak Qith gr eby
al so engrave several plates:§inultaneously. Furthernore severa posSi bl y
di fferent’thedegred/eonyourml s :can al so be controlled such that they process a

I ate 5| rruI Ltaneousl| t heéreby optim zing the processing time. L
P Since. the vnd/th the__ ma>t/ena1 removed with the engravmg tool is hm1ted, one

+ +can define vla the hnege
completely 1f the engra

wings plane elements with a sxze whmh cannot be removed
gtool is guided only along the desued contour lines. A

-very simple form of lm wmg is shown by way of example in Fig. 3. Via the line
drawing of Fig. 3(a) on ﬁnes plane element 8 having c_pﬁtour line 9. When tool
(> o track 13 is now calcula fn the basis of these given data, as shown in Fig. 3(b), the
- .engraving tool cannot’ e cycle completely remove the_a'réa to be removed, de-
~pending on.-.the.damens_;o i g of area 8 and the form of the engraving tool.
. Forrotatmgltlchls these.'relaﬁons:-are :shown-in:.pe_répective in Fig. 4. Chisel
14'rotate3'about its own s z and, after penetrating into embossing plate 15, re- |

moves matei‘ial from th ;bossmg plate along tool track 13 at a predetermined

- depth. Due to the gmdance of rotating chisel 14 along tool track 13, desired contour
line 9 remams intact. B eC ause of the limited width of the chlsel however, residual
area 16 of area 8 to be: removed cannot be removed in one cycle of the engraving
tool. Only in a further iogex_‘ahon can residual area 16 be removed using a second
(- predetermined tool track,thch can differ in form from ﬁrst".-tool track 13.

As to be seen in F1g : _____(a) it is necessary. in this case: also to consider residual

- area 16 not removable __"fj' ”t.he first step when calculating, the tool track for removing
area 8. For removing res1dt__1_a1 area 16 one can determine dlfferent tool tracks de-
e pending on the desired%':ené’r'{aving' results.'..Thus:thei'tool’.traékfean, as shown in Fig.
= 5(b), first extend.alongztﬁe_i?desired contour and residual are; 16 then be removed in a
meander shape, the engravmg tool removing the residual ar -cenﬁnuously in mean-
der-shaped track 17 w1thm area 16. Fig. 5(c) shows a furth pOSSIblhty whereby
residual area 16 is removed by guidance of the engraving ol; -along tool tracks
- which are similar in the mathemaucal sense to tool track 12 ﬁrst caiculated, i.e. tool
tracks 18, 19._:and 20 corr

sion from tool track 12. a

end to tool track 12 in form but have a different dimen-

i "_eularly in the case of curved cqét_our lines, residual area



Fur t her ‘Advant ages and advant ageous emnbodi ments will be explained with ref-
erence to the followng figures, in whi a true-to-scal.e representation
was dis- pensed with for the sake of clearness. ~Fig. 1 shows a
schemati zed overal|l view of the inventive nethod, . Fig. 2 shows a
schemati c exanple of the inventive nethod, F1g 3 shows a schematic

exanpl e ofgf ' 118 TR, : | e of
Che | nvent? ca aEpiiiety SeTEIEd using tool ol Bl Bt COPRH-pfceiEE T2,

I nvent i vem@é &mfﬁomﬁigcoﬁoﬁﬁﬁﬂ@a@ea%ﬁ |c cross section through an
enbossing pla Fi'g. 7 shows a schematic exarrpl e of the inventive

met hod, AEltg beSeshinFig G(apanmtioss sectigu throdgl "‘__bo$snt1g gtdte 15,0ne Fi Q.
9 schenatlcally shows two .tool point forns, Fi.g. 10 shows a schematic

cross sececalonlated ﬁgmctmtouhbns Siatgoptrackalong Whlcmﬂge engravmg/@ohmsherrat iC
Tvent | voEMaeHothegt B POAIGInE CHEPAALIH 28 Faslonine FodaaralAxct be e -
Cvent | veRpvedc LR L&’% 6o 16 b bl AL RO b lPSCE Qe o
ot hor - ie 2ive-GBHbEE R Srdles GPifearkbilar KM On prfugeoBt e ke of
produce tthe ﬂesﬂﬁabaﬂeﬁlengka\dng aclelivied foughness structure determmed by the offset

and form of the _e,ngray_;_ng tool. Fig. 6(b) shows such a ro};ghness structure, whereby

( + ¢ . atapered, rotating graver was used for engraving, i‘emovi_gljg,:_:the embossing plate at
“ defined depth T. The ;--gi;isel used had diameter D on the surface emerging from the
i . embossing plate andwas offset inward by the amount d/2durmg removal of the re-
- sidual-area, while Eth‘e-i:":cp_")":_ﬂ-'set-is 3/4 d in the example showr;f-ﬁn Fig. 6(c). The engrav-
- ing tool was moved-in accordance with the tool tracks shévi_zn in Fig. 5(c) in both
examples. | |
The descnbed surface structuring at the base of the embossmg has several ad-
vantages for producmg steel intaglio printing plates. Usmg steel intaglio printing
plates one could hlthe:_to print only limited line widths, dl__l_e_ to the fact that the steel
intaglio printing ink can only be brought into engravings bf the plate which have a
(- ) certain maximum mdth This obstacle is eliminated by the 'ﬁewly proposed engrav-
ing since one can novs;;:;a,_ldjust the roughness as a base pattgééjat the base of the en-

graving to serve as an lj_'i;'_xk'u‘ap for a steel intaglio printing mk brought in, This ink

 can thus be held even in very wide engraved lines so that it is now 'possible for the

- first time to'print wide lines by steel intaglio printing. As'shown in Figs. 6(b) and

6(c); the roughness-of’ the ‘base can:be controlled via the size'of the ‘engraving tool

offset. Since different offset widths of the chisel can alsobe considered in the cal-
culation of the tool track, the roughness can be different atthe base in different areas

of the residual area and thus the engraved line or area be -_'crimposed with an ad-
ditional modulation qﬁ-ﬂl‘e roughness of the base pattern. Itls thus also possible to
bring further mfo:manon into an engraved line solely by seléctively producing the

roughness of the base ﬁ?ttem.



rogram or to ha produce cert aiph ph-e—dat-a
ﬁat ﬁemat i cal al go -4ri gi ncrl'”ﬁ'% %ETWBEENV he latter

way, guilloche lines or ot er graphr c el enents |coul dRBRLAGEBduced| f or
exanple with the aid of inplenented prograns |cn permtT Tnrer- active

;prén?rdﬁﬁfz%%s?%ﬁép bk aieSRIg entilofedin taeréq‘féé%%ﬁfa gé“shﬂé%@%ﬂod
isl'thgpeggeao thls area ‘?mnes fiﬂ‘sﬂg&é con?gﬁ‘?mgﬁfvé? i@tagg@gg&qﬂ@ |rst

t heé ‘conputer int @hﬂ ﬁae zmgi for exanple a plottirg or graphr cs

I:CT
of two el ahedifferent bhgravingstvlnRoliny, THas cérmﬂau%anse # t ool
track al ong which the enbossing plate is to be en- “graved:. second

| el enent f cpart:aﬂanifethe eggtaving alvéadyr produced 1ssprovniedsnla3furﬂ1eﬁﬁmﬂmd stebe a
ggg,t Pegr g Jﬂg avgeg:gzllé] extlgr%v&egsxlwilgge 3gsr1lrte?ﬁirepthmﬂalascg dlf%er%g g:éim}:lgﬁ f;'S:m c&?atl oefoI

 which line drawing 18 with ~ -
lines 19 is present. Lines 19 are limited by desired cont§ Imes 20. Within lines 19
there are areas 21 limited in turn by second desired contQp_i--lines 22. This line origi~

b1 uced directly therein.

es 20, together with a
desired depth firmly preset in this case, tool track 23 do:ig which a first engraving

nal is brought into a computer as a digital data image or

¢~ Asshown in a detail in Fig. 8, one calculates from conto

.. takes place. Any remaining residual area is removed at aglven desired depth, as de-
B scribed above: Area 21 located within line drawing-19 is;ic_:ohverted-.into tool track 24
: in the same way, the contour of area 21 and a second desn'ed depth different from
the first being included in the determination of the tool ta.ok as a basis for conver-
sion. One can thus produce engravings containing addmaiiél information even over a
large surface area, which can be transferred to the document at the same time by the
steel intaglio printing process. -
The tapered edges of line drawing 19 can be rendere’;:f;c}i__:..exactly by a suitable
o0 choice of chisel form. It is possible to use a single fine chxsel for the engraving, or
rework the tapered edges with a fine chisel after engrawngﬂle area with a coarse
chisel. As an alternative to this possibility one can also adaptthe depth profile to the
requirements of area 19 to be engraved. In this case the de th profile is preset such
:’:'&ges so that, in particu-
ver further out of the

the removed line be-

- that the engraving tool removes less material at the taperé
lar if a rotating mechanical chisel is used, the chisel emerg
material to be processed and due to the conic form therefo
comes narrower. These two techniques can also be used for exact engraving of cor-
ners or edges.

For determining the tool track one generally combiné‘S a-determined desired
contour with an engraving depth profile according to the mventlve method, thus de-

termining from these two data a tool track along which the engravmg tool is guided,



depth. This can be preset constantly for the entire engraving for exanple.
It can al so depend on the formof the ergfaving tool used. From desired
depth 6 and desired contour 5 one then calculates tool track 10 | ocated
within area 4 al ong which . ~engraving tool must be noved so that the
engravi ng correspondi ng tothe |ine draw I ng can brought into the
enbossi ngspthatehe material Sande widved énaceordancs withithe lmeaawire asthe depth
engraving the plate, it Is ear_that data of _the rticular_engraving tool

al so ent epomresponding tpaﬁh@de@th profde. Thedepbiprofle; i.. the desirgdsleptiy anibe used,
the wi dth of e be ct or1 t he:.enbossi Iate_.ca be.included in the
cal cul at i BfFSf E E‘EH-PEQF &’geﬂp 08 oggther as2 senstart m,

eosen 't F%'»‘le%re& @?Pﬁ%g?n%is&ﬁ'? B OF B Ao Ohg UV B By o 80T

tool is 1R, SoHhBe HEOPrtbAlal Réol dRcR IS BE -"'ﬁ"'fi_z,hadmatte&qg ddBGén guch -

that it ves W thin area-4;:does not hurt desir e “’contour S5 during en-
gravi ng ampcrmbiwsusas diffok 'ngmdngwdls of fikd ezidifferedekindstn successive a

speci fic -enbodi ment shown “Fig. 2, the nunber :

ori gi nal method steps lmor@ampmthertbad mnckﬁr@rawng it \Ifrotatmgmchambah
scanner. ﬁé @unber . 1" cansi, i Sgc? | ines 7, . qll: (ﬁg Usi ng
the aboveCh&s rﬁrﬁaaeé)#aee_, il advratagaos fd uik @ iffegent;citisel PO, Torias gn

F{h(i]s 2§,.b) The;e serve

008 e ook YA b ERBorY He el e B

o By producmg and using ¢ dlfferent chisel forms and ésj one can influence the
h - embossing result in a vanet;of ways. Precxsely the form and size of the embossing
tool determine the fonﬁ the thus produced engraving c "'ss-secnonal area, de-
s fpendmg.onethe:peneu’é depth of the engraving toolinto'the;
" two ‘examples of poss1bl -9ss-sectional areas of chisel:points. In Fig. 9(a) the
chisel point is formed so that intersecting line 28 of the éf_i}:/;elope of the cone forms a
45° angle with axis of rotational symmetry S of the eﬂg’r'a’%i:ﬁg tool. Engraving the
- plate with this tool thus r ults in an engraving track whose side walls likewise run
to the base of the engra g at a 45° angle. This example shows that different wall
~inclinations can be produl d.in the engraving plate by producmg gravers with differ-
[ ent angles. Along w1th the'wall gradient one can also mﬂuence the wall form via the

- forming of the engravm todl. Fig. 9(b) shows in this cormectxon cross-sectional line
29 of a rotationally sy

mcengravmg point with which-different angular degrees

of the engraving wallscan e pf_rfoduced at different engr, vmg depths. These two ex-
derably influences the

or-a certain line origi-

se:of different engraving tools
d. optlmal results can be act

- amples indicate that the

- ‘desired engraving re sul

) ] graving tool points. In
particular it is pos51b1§_ -tp-:_p_r_ody_ge the engraving to heir angle and form so that
ety fine s . in the case of fine

( _ ?ieads along the prede-
termined line only ogcé ithi the area to be remo‘v'ed.- D': ;;to the special form of

the engraving tool, th alwuhm the desired contc')ﬁ,i:j__:  thus removed by a sin-

<is produced as a line: "
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trdck. Thr ough t of a desired dep lch is constant in
this case, one c ﬂlmm['bmtﬂu th consigder at i on} THISt SHEEFaHAS BEEMN t ool data
tool tracks 10, T whi ch the engr mg;ﬁmpi_mgg control | ed over
t he enmbossing plate so that the |ine -

- 5- drawi ng can be transferred to the enbossing: plate. These tool
tracks egle veorkmg tgverse of theygraver hathese casesrthe tod] H‘)lck dawhisorlasdkalohg,.a 11
and 12 are preferably det erm ned such that the tool is guided al ong

desi r ed EBHrdneslogatgrihetween twa dgsired eaniounlines ang equidistans ﬁammthﬁuv%
t Si f,.the materi-al regoved with the
gggrg\er%%ﬁ?kl@lﬁlﬁ‘?l ¥ “%lﬁéﬁn% {igﬁe@@?g%\'&a %ﬂﬁﬁ?xqfﬁge dr awi ngs pl ane

I ol I th
gngm flgWItE) é‘lln? é.‘UI dechﬁb(f"'ll ong %QPG%@P?@C‘% i éé:gnbgpeer- very
sinpl e ffofied with eaci i Bitict eVEPWIthRRA 1 'snfaXioEH

St f vihg afddd orqmey. a“the -
The desired depths which can be reached with the inventive method are preferably
between 10 and 150 microns, whereby the desired depths can alsc.).be preset by dif-
ferent gray-level values of the line original. o
If the original is formed for example by a uniform line:pattern, e.g. a guilloche,

- one can bring in visible information, for example a portrait, by varying the line

depth, line width, line density or contour by the method deSdﬁbed above. Instead of

-visually recognizable information, however, one can also brmg in different, for ex-

'~ample machine-readable; information in this way. -

-+ Although the use of'different engraving tools-already: prov1des a wealth .of pos-
sibilities for bringing into the embossing plate defined roug_hgess structures at the
base of the engraving or additional information, which can be called micro-
engraving in the present case, the inventive method can of course. also be used to
modify the flanks of the engraving along the desired contours. Fig. 10 shows an ex-
ample of this whereby an engraving consisting in the present case of flank 28 and
engraving 29 located on the bottom is brought into embossing plate 15. In an addi-
tional operation, additional information in the form of so-called sub- or microstruc-
ture lines 30 was brought into flank 28. The flank of the engraved line can thus be
provided with an additional information content which can-qopsxst for example of

- simple lines, a step function, characters; patterns, pictures orthe like. In particular in
the case of gently sloping edges 28 it is therefore also possiﬁié to bring additional
information into the flank of an engraved line Whmh extemi downward from desired
contour line 26,

The inventive method can of course also be employed lfa negative image of
the line original is to be produced. As shown in Fig. 11, the 'éibove-described calcu-
lation of the tool track can also be performed if further surface area 25 to be ex-

cluded from removal is located within the area to be removedj."The tool track is pref-



dr awi ng '6f Fig. 3(a) one defines plane el ement 8 having contour line 9.
When tool track 13 is now cal cul ated thE)basis of these given data, as

shown in Fig. 3(b), the engraving tool cannot in one cycle conpletely
remove the area to be renoved, de- pendi ng on the dinmensioning of area
8 and the formof the engraving tool. For rotati ng 14 chi sel

t hese r.el aﬂraldxyscaémﬂatcﬂmthahﬂmmrgmng mllmnfdgwnéthe-ﬂ‘nrkpiece i.e. théd efmot at es
about -its _own, axis an after penetratl ng i nto exbossi ng pI ate 15, re-

nmoves nat é?qsﬁﬂngfﬁléﬂﬁ ima Hasisten such g)plat isaemoved along desired .
redet er et e danc rot chi sel_, 14 al on
ltoool tr acigo%gourc}ggq 2@3‘“@0‘?’&%}? ? rghq %& gﬂﬁfﬁ ‘fﬁdailgngséms% sifedt hg

limted w f [ are
removed cAoniR 27 WEIE S ldual B isibly Bl etsfs%@s&ed B2 o
a further mr@éae@oqgmsr@gcﬁb@dap@ﬁa 16 be rermved using a second ‘L
predeterm ned tool track, which can differ in formfromfirst tool track
13. As to be seen in Fig. 5(a), it is necessary in this case al so
t o consi der residual area 16 not renpvable in the first step when
calculating the tool track for renoving area 8.. For renoving residual
area 16 one can determne different tool tracks de-" pendi ng on the
desired engraving results. Thus the tool track can,” as shown in Fig.

5(b), first extend along the desired contour and residual area 16 then be
renmoved in a nmeander shape, the engraving tool.renoving the residual
area continuously in nean- der-shaped track 17 within area 16. Fig.
5((0) shows a further possibility whereby

;




residual” area 16 is renoved by gui dance of the engravi' ng tool al ong tool

tracks which are simlar in the rra ematic rack 12
F{H éﬁg‘:ot ;ﬂﬁg o tool

first calculated:\i‘e ool — tracl<'s 8, 19
eI T tool Yrack 12.°

track 12 in fg ' fferent di nen-
' U rved contour |ines; :=r:e5|dual area

Particularly I ' >

- 6 - 16 can ac‘corldl ngl'y renoved si nﬁ t ool . tracks which extend
contour-parallel, i.e. are equidistan t he ‘contour line at each poi nt .
As to be seen in Fig. 6(a) in a cross section through enbossing plate 15,
one cal cul ated from cont our I|ne 9 a tool track along which the engraving

tool was gui dp%n&aﬁa&?ar@% Wil i res{%v}ﬁgt SpatichRE SRl it ahﬁﬂf" ar ea

16 yet to be en- graved 16 ‘one can us met hod

. but pref dnglylytesicavifig hhhaab@neadqgessmﬂmﬂtheﬁegnr@zehﬁe bfoughe intorthe sul-ar
met hod one produces at t he base of
face of the embossing plate, characterized in that at least-one partial area of the sur-
* . -face limited by lines is defined, the edge of the at least;_.__.__ g..—pamal area defining a

desired contour, and a tool track located within the desn:ed contour being determined

L

from the desired contour and a desired depth determining the penetration depth of
the engraving tool, an engraving tool being controﬂed_algﬁgi-said track such that the
¢ material éf the partial area is removed within the desired contour at the predeter- '.
mined desired depth. | .
- 2. The method of claim 1, characterized in that at =1eé’s_‘t:,part of the tool track
 extends contour-parallel to:the desired contour. S
3. The method of claim 1 or 2, characterized in that the desired contour is in-
tersection-free.
4. The method of any of claims 1 to 3, characterized.in that the desired depth is
variable within the tool track, _ _
5. The method of any of claims 1 to 3, characterized in that the desired depth is
* constant within the tool track. |

(- 6. The method of any of claims 1 to 5, characterizedin that the material is re-

moved along the tool track within the desired'éontour} by ingle working traverse of
the graver. | |

7. The method of any of claims 1 to 6, character'iz;_e' in that an unengraved re-

i sidual area located within the partial area is removed along-a:second-tool track.

8. The method of claim 7, characterized in that the residual area is removed by

controlling the engraving tool such that it removes the.surface of the residual area in

a meander shape.
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t he - resi’ dual unﬂmldefi ned roughness structure determ ned by the
of fset and.fo mmwm ng tool._IHd. 6( ﬁ‘] 0 ﬁKS REERPYIhness
structure,; ‘whereby aLtabered rotati ng graver V\ag E%% éﬁDengra\u ng,

removi ng 't he enbossing plate at defined depth T The g used.thad

di ameter- D on the surface enmerging fromthe enbossing plate and was of f set

i nward: by t he Ry ¢! “ai; the -
of fsét is 3/4%%??‘%‘5%?7%@!1 gIf"lgwn |2t|%|(9;gc}16 &lzﬁe elﬂ gl?ligtrtgé?eﬁl%%mta(!r) was
nmoved. lnamM%uwhtﬁattdmwwaéeaﬂ&immﬁgbﬂe@ iseB(c) in both

exanpl es. The described surface structuring:at-the base of the
enbossi ng hasl%e’:l?hc atethed of elair dés characterizadiin ﬂmtsh._..engnannmepblmmtl ng

pl at es; g,steel, intagl printing plate ne coul d hitherto print only
limted. Hrﬁ ed\ﬁﬂ@h]ﬁhat&%f@{ggpﬁ%slﬁﬁmtﬁ‘éﬂnﬁ%fo%.__:l.ngﬁffﬁk‘gl io printing ink

i murm wi dt h2TeP MR G 87 ik BREnS 1 b3, Bydafistie M“‘E‘ﬁvx%ﬁi‘gaéﬁ Daf oo

& : b f
he ot g RERe el ot 8 bre it AL REpR, 9 Qe fp it il Bodbr e T

brought 'ﬁ:rth'@i'eil d‘)in%éﬂ% §hus be held even in very: W de engraved Ilnes SO
t hat . is now possib Por the first tinme to print:w de |ines by steel
i nt agl | o:pri niBnThe mﬂsmbmflcllannHQgshazﬁ(nb)lzadlm ﬂ(at):h ohe or moyk fertberadn-t he
base .can be controlled via the_size of {he engraving.tool offset. Since
di fferentmstemmmcsﬂmm@lxmcgm l¢ on machiseusy atieme cal -

14. The method of any of claims Ito 13, charactenz__? d m that the desired con-

I .
i .

tour is defined with the aid of a data processmg system. .
15. The method of any of claims 1 to 14, charactenzed in that the engraving

s '.--s'-‘-.:..toel is a laser beam.
' 16. The method of any of claims 1 to 14, charactenzed in'that the engraving
_'-tool is a mechanical chisel. :
17. The method of claim 16, characterized in that themechamcal chisel rotates
o dunng engraving,
S 18. The method of any of clalms 1to 17, charactenzed in that engraving tools

. of different kinds or dimensions are used for producing fhe embossmg plate.
R . 19. The method of claims 1 to 18, characterized in that several plates are en-
. graved simultaneously. :

20. The method of claims 1 to 18, characterized in that one plate is engraved

sxmultaneously with several engraving tools.
21. The method of claim 12 or 13, characterized in. tha __the at least one further

ey fz--::;;gg?ngrawng step is executed with a finer engraving tool tha__n_____ the engraving in the first

__-_gngraving step. .
22. The method of claim 21, characterized in that the at

z':engfawng and having flanks and a bottom, characterized i ':""that the depression has a
_ This Sheet Has Been Replaced
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. pat ter:

- of ith

cul ati-on*of the t t he roughness can be different at the base in
di fferent:,.,_____ areas o @m&uﬁgﬂl u‘m a and jws t he eng_c..a;z.e_d—i—i—ne-gﬁ ea be
superinposed with dul at1on of thdg w@ﬂi&'ﬁsﬂﬁf base
: -y is thus also possiblé to bring further’ mforF(EPMOEDI nto hn

engraved ne solely by selectively producing the rissghrress—0f" the base .

: sub(sjn'? ture whost %&hﬁ%%@tﬁ% thaksf fe edé;b?é&%idb wort B Sieesbel oF th ee'

engr avi ng, erent col or I'n a |ne can be produced on t

. docunent :-é-t(bb@@;tprl nted with the aid of the different engravings within a
. l'ine. .Thi:s color effect can be inproved further in_ particular if the
engr.aving. al r eddly Thecahjeetodficlaim 33 chatadterized i that thersublsucture fs present an

. second ij:tg%/l g&gwhos de5| red %ﬁkgggl ff reggségigl Inlnt \IM?inch Fimntehat

. Wi ;t 55. The engraved object of either of claims 23 and'24, characterized in that the”
substructure extends at least in partial areas parallel to the direction of the line.

26. The object of any of claims 23 to 25, characterized in that the substructure

~ drawin

is meander-shaped.

©27. The object of any of claims 23 to 26, characterized in that the substructure
"defines a roughness.
- 28. The engraved object of any of claims 23 to 27, characterized in that the
liBstructure is incorporated in the form of characters, pictures, patterns or the like.
<429, The engraved-object-of anyof claims: 23 to.28;:characterized in that the
ubstructure represents machine-readable information.

* 30. The engraved object of any of claims 23 to 29, characterized in that the
'substructure is executed in the form of grooves.
" 31. The engraved object of any of claims 23 to 30, characterized in that the
; substructure is brought in with the aid of a laser beam. _
__ 32. The engraved object of any of claims 23 to 30, characterized in that the
= substructure is brought in with a mechanical chisel. |

o 33. Use of the engraved object of any of claims 23:to 32 for producing em-
bossing or printing plates. _

: 34. Use of the engraved object of any of claims 23 to 32 for producing docu-
ments such as papers of value, bank notes, ID cards and the like.
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lines~19 is present. Lines 19 are linited by desired contour lines 20.
Wthin lines 19 there are areas 21 limij#ted in turn by second desired
. contour lines 22. This line origi- nal is brought into a conputer as a
digital.data i mage or produced directly therein. As shown in a detail in
Fig. 8, ‘one calculates fromcontour lines 20, together with a desired
depth firmy preset in this case, tooAbstractk 23 al ong which a first
engraving takes place. Any remmining residual area is renpbved at a given
desired depth, as de- scribed above. Area 21 |ocated within |line draw ng
19 is converted into tool track 24 in the sane way, the contour of area 21
and a second desired depth different from the first being included in the

det er mi nati on,0 L oql  t iS5l - Si n t hus
produce. ongr ath GAR N Aportedr s Sroducias eimeSting RS dn shdtiup Reer Ry,
sur.face .a ﬂﬂqﬁé Behfh Erohined FRaH & - in#e- by
t he st'é*égﬁla}?t ag g’l%r%?n{lﬁ%%ﬂ%r ocesg.?sddét %ﬁe t agg%ed&tggggé tg?@lg\g%g@‘e

dr awi ng '+ 1theqsland elehesid defidinx @ desivedyortoar) A advl erackds deenodaleiliated! frémrtie | t
is possi:ble’to use a single fine chisel for the engraving, or rework the

t aper ed .edesiredsarttonr dnde desireddepthtassociatgd avithn the plane elemenit; to be vseak for
chisel. ‘As an alternative to tﬂ&s possibLLLty Qne can(flso adapt. t he depth
profil et guiding aegogravimetos] suciythas thepargabareadgremewed. i n this case the
depth profile is preset such that the engraving tool renoves |ess materi al
at the tapered edges so that, in particu- lar if a rotating nechanical
cpjsel is used, the chisel enmerges ever further out of 'the




mat éri'al” to be processed and due to thee¢bmhpjforn1thé}efore t he renoved
|l i ne be- conmes narrower. These two techni‘ques’can al so be used for exact
engravi ng of cor- ners or edges. For determining the tool track one
general I'y' conbi nes a det er m ned deskl?s contour with an engravi ng depth

profile according to the inventive od, thus de- termning fromthese
two data a tool track al ong which the engraving tool is guided,

- 8- so that the material can be renoved in accordance with the line
drawing at the depth correspondyng to the depth profile. The depth profile,
I.e. the desd e “pr, for each individual engraved |line or

r fas/a constant. Desired depths can al so be

engrjaved |ines or parts of en- graved |lines, so

ol trad rs3accordingly nodul ated. In addition it
P . .-

for the:engfaving alt
different fé¢r indi
~that the paftic




is possi'ble to use different *engraving tools of like or different kinds in
. successi ve nethod steps in order to produce the desired engraving result.
I f rotating mechanical chisels are used it is especially advantageous to
- use diffierent chisel points, forns qzﬂssizes, so that optinmal enbossing
pl at es :¢an be produced in this way. By produci ng and using different
chisel forns and sizes one can influence the enbossing result in a variety
~of ways. Precisely the formand size of the enboéb"n: ool determ ne the
formof the thus pr gravi ng cross-sectional gyrea, de- pending on
t he penetration de plate. Fig. 9 shows
two exanpl es of pe isel points. In Fig.
9(a) the chisel line 28 of the
. -envel ope - of the of rotational symetry
S of the engravi is tool thus results. in
an engraving tra t he base of the
engraving at a 4 exanpl e g ferent wall
i nclinations can n the engra¥ing plg by produci ng gravers
with differ- ent Along with thg wall gradient one can al so
influence the wall formvia the form ng ofteemngraving tool. Fig. 9(b)
shows in this co agction Cross-section line 29 of a rotationally
symmetric engraving point with which di rent angul ar rees of the
engraving walls can be produced at different engraving- S. These two
%-. anples indicate that the use of different engraving tools considerably
nfluences the

walls |iK

Fig. 4



- desffed'éngraving result, and optimal results can be achieved for a certain
line origi- nal with the aid of specially produced engraving_tools or

engraving tool points. In particular it is p ‘ ﬁ EPH gqﬁgﬂe t he
engraving tools in their angle and forjy@o §P$) ér@%&pr enove even very
fine areas to be engraved, whereby in cage of ; i he tool track

al ong- whi ch the engraving tool is guided | eadS al ong the prede- term ned
line only once within the area to be renmoved. Due to the special form of
the engraving tool, the material within the desired contour is thus renoved
by a sin- ' gl e wor ki ng
traverse of the grgv 9 , 2@ad al ong
a center line | ) N\ ' _ ' equi di st ant
_fromthe two.
profile:.
engraving can b

Fig. 6



formed with exact line control even with extremely small engraving areas or
lines. The desired depths which can be reached with the inventive nethod
erably between 10. and 150 microns, whereby the desired depths can
Feset by dif- ferent4¢5ay-level val ues of the line original
Tginal is forned for exanple by .a uniformline pattern, e.g. a
: te; one can bring.in visible information, for exanple a portrait,
by varying the |line _mgb Ii ne dt h, Iijki(kﬂ]ﬁmy or contour by the
met hod described abgve. |nst r/d"o %y§ﬁally ediﬁ"izable i nformation,
Lone eaR—al$obring. different forlex: anple chi ne-r eadabl e,
i ifn thi€ way. % 4 t he usejof differen{ engraving tools
al r eady provijdes a weal t h- of j into the
-enbossi ng: te defined r : _ of the engraving
or -addi ti: - kg ‘ > jraving in the

' i G use modi fy the flanks
5 an ex- anpl e of
pf flank 28 and
ng plate 15. In
formof so-called
28. The fl ank of
additiona] information

an addi: :
sub-or:n

o ( ) Al X
onsi st for exanpl g of

Fig. 7



sinple‘lines, a step function, characters, patterns, pictures or the |ike.

. In particular in the case of gently sloping flanks 28 it is therefore also

~ possible’to bring additional information into the flank of an engraved

: *h ext ends downwar d fron1de5|re§ ontour line 26. The

> .met hod can of course al so be Aécoyed if a negative image of the

ginal is to be produced. As shown in Fig. 11, the above-descri bed

cu-lation of the tool track can also be perforpged if further surface

area: 25 t-o be ex- cluded fromrenoval is |ocated mnthln the area to be

reaned -~-The tool track |szp§ef-
' erably calculated 0 a13(he engﬁyglng tooI runs down the

ece, i.e. ?Lin} bossi pgyepl ate, in a flrs tep such that the
ngiij5|red ontour ne 26. In a further

JMFN&EIS nmoved al’

;' 'the engraving giyj ded al o ijjifijlred

Fig. 10

26 27~ 25 27 26




contour 27 while a residual area possi bly remai ni ng béet ween &EELA
contours 26 and 27 i.s.cleared out, as scri bed above.

d ai ns 1. A“nethod for produ0|ngfan enmbossi ng pl at e, R UURLI9E8 a
steel intaglio printing-plate, having at | east one‘depressi¢niin the form
of a line brought into the surface of the enbossing , Gharacterized 1n

R el Bk PR gL R e A TR Oy S e oo

t ool tragkalaeedARd iMivhh 'gﬂg, ﬁ]{é& r being deternined fromthe
tasgesi'red dept deterﬁl ng the penetration depth of

desired contour an

the engravi ng‘h‘eqsrbblemi* i@y invengor mﬁccbﬂhnquorpropbseea:lmﬂmtbpmehﬂg ack
such that the material;of: the partlal area I's renoved within the desired -

areas. These area ar limited by edges these edges deﬁmng- a desired contour of the

(- area. Starung o - from this desired contour one determmes a tool track along which

an engraving too'
by the .desxre_;dj.contb :

e guided such that material is removed within the area limited

e engraving tool is controHed such_that the material within

- the desired coiitot interrupted lines in a

cerfain depﬂrgp file: This depth profile can be determined by a.depth value that is

es ‘within the desired contour. |

ethod preferably makes use of a data processmg system which
makes it pds;sib'l'e

tvvo-dimensiona}

uire, store and process two-dxmensmnal line originals. The
riginal, which is for example produced in a computer or read
in via input devrces an be processed with the aid of a surtable computer program so
as to yield d_:at'a.__ i ﬁntrollmg an engraving tool along a tool track. For this purpose

one defines i m. ﬁrs workmg step from the two-dxmensronal line original a plane

element Wthh consists ':-for example of a single line of the Ii : e original. The edge

1€ deﬁnes a desired contour which is i __rsectxon-free To pro-
duce the engravmg ne associates a depth profile with:the: mtenor of the plane ele-

ment as the desired depth for the engraving, and then calculates from the desired

contour data.and'th assoclated desired depth a tool track al“;ng which the engraving

tool is guided and. Tremoves ‘material within the plane element.

This procedure 1;' then repeated for each individual plane element to be en-
graved so thet an ngraving tool track can be determined the entire area to be
engraved, corrrpgee of the sum of the individual plané elements to be engraved.

AMENDED SHEET




L | REPLACEMENT SHEET|
- m ned .desired depth. 2. The nethod of cliaifmt—ctrat-actefi ged in that
~at Jeast part of the tool track- extends contodr @N@g t"ne desired
cont our. 3. The net hod.-of cl ai m'J4.'or 2, char ik g h {hat the
desired contour is in- tersection-free. ~ ThHe- et hnd 0 any of clains

S e e O e A Bl
. the de%éﬁ%dﬁt@@droﬂ%asgiéma@r@qézlgﬁ BRe Of i et hod of

“any of clainms 1 har ac pved al ong
: the todcuh/ea}ﬁ#umﬁ}fresbmhg ofl data GilcAaHhLOH obmeastaid%ﬂ&e@vwm KentldioFayRs se of

. the graver The nethod of any of clains 1 t0 6, characterized in

;that a ounmalgmthms From dindoaiginalebohe defimes inf 4 Sécontiinethod siepl arpdrRa, i s
= removed al ong a ﬁcond tool track. 8. The.nethod of claim7,

" char actCef-iaTed 4 w: %{ewmntsa% paniial arv@;@afhe @]}aten“ﬁh? dctigg/oﬁﬂm gmall defipeshe |
ravi al |t rem) t he. surface o e residual area in -
f pgc ks ‘%ﬁﬁf‘éﬁ @’ %—'ﬁa‘? APioglemens as: fgéﬂmlg Pomtdor .

: 9. The : ua ea is :

| renove §§4*@1% a@?‘*& f a%ﬁi FAGE R koo iR bR bR 6 11

4 resi dugravide Ad ﬁlers%ﬁﬁﬂ@életdbnt for calculatmg the tool track: 1t is necessary to associ-

ate a depth profile within the desired contour, which is termed the so-called desired

~ depth. This can be preset constantly for the entire engraving for example. It can also
" " depend on the form of the engraving tool used. From desired'-fjd_epth 6 and desired
contour 5 one then calculates tool track 10 located within 'area 4 along which the
.+ engraving tool must be moved so that'the engraving, con'espondmg to the line draw-
* ing can be brought into the embossing plate. _
Since different engraving tools can be used for engraviﬁ_'gﬂ the plate, it .is clear
that data of the particular engraving tool also enter into the ca1¢u1aﬁon of the tool
. track. If a laser'beam is used, the width of the beam acting oﬁ the embossing plate
can be included in the calculation for example. If a mechanical chisel is used, the
chisel form, in particular the form of the point or its radius of curvature, is of essen-
tial importance for calculating the tool track. - |
The engraving tool is controlled subsequent to the determination of the tool
track such that it moves within area 4, does not hurt désired contour 5 during en-
graving and removes area 4 at predetermined desired depth 6.
Ina specific embodiment, shown in F1g. 2, the number "7;;'3-::.3.81 produced as a line
- original on a sheet of paper and read into a computer with the aid of a scanner. The
number "7" consists of lines 7, as shown in Fig. 2(a). Using ﬂie;;above_—descﬁbed
procedure one defines from existing lines 7 areas 8 whose edgg;s form desired con-
tours 9, as shown in Fig. 2(b).. These serve as a starting point for calculating a tool
track. Through the association of a desired depth, which is constant i this case, one
can determine with consideration of the particular tool data tool tracks 10, 11 and 12

along which the engraving tool is controlled over the embossmg plate so that the line
AMENDED SHEET
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a rreander shape. 10. The nmethod of any of claifs*7 to 9 _

characterl zed in that the residual area7 19 JUN 1998

-12- is renmoved such that “a new surface’ of definefl foughness arisks| at the
base of the engraw ng of. t residual area. 1L The nmethod of cjaim

e o o o the
rougﬁngggcl gr executt gbl n t e 1tor mSﬁ?ﬂyglg%lgP@edllﬁ S? %Irg%me od o i?fny
~of cl ai meffetOwikhin £ 1A 26h Vel eﬁr@&ued?i Sive ddcunfattoB erphn@édmmera&oefu” her

" renoved at a predetermnedd I s deepened further "I n one or nore

' engr avi ngtlst different engra\éiﬁgs iﬁlmmmetlidehfs odlor efifdct canlbariagiroved figther ihhat
the one or npre further en-.graving steps produce humanly recogni zable or
machi ne- r partieplas if ﬂm)engavmg already produced is provided in a er method step

with a second engravmg whose desired depth has a dlfferent definition from that of .
the first engravmg F1g 7 shows an example of this in which line drawmg 18 with -
‘+lines 19 is present Lmes 19 are ‘limited by desired contom' lines 20. Within: lines 19 - :
there are areas 21 hm1ted in turn by second desired contour Iines 22. This line origj-
" nal is brought into’ -.-4; go;_;}puter asa d1g1ta1 data mage.-.or-produced directly therein.
As shownina detail»f’in Flg 8, one calculates from c:om:o'_ﬁr:lines 20, together with a
~ desired depth ﬁrmlj}"pre'set mthls case, tool track 23 eloﬁg which a first engraving
takes place. Any remammg re51dua1 area is removed at a given desired depth, as de-
Tdocated: within. line drawing 19 is converted into-tool track 24

" v 'scribed above. Ar.e_
in.'-:the....:sameéway;:fiih_ contoun.of area’21-and.a:second desired depth different from
~ the first being incl'u_i_i_ed' in the determination of the tool track as a basis for conver-
sion. One can thus ?i‘oduce'ehgravings containing additional information even over a
large surface area, whlch canbe transferred to the document at the same time by the
steel intaglio pﬂnti:ﬁg..pro.cess: .:
The tapered: et_l_ges;-off ]me drawing 19 can be rendered exactly by a suitable
~ choice of chisel form: If-‘=‘is"p.05sible to use a single fine cix_isel for the engraving, or
rework the tapered edges with a fine chisel after engraving. the area with a coarse
chisel. As an alternative-to thxs E'possibility one can also adapt the depth profile to the

requirements of area 19 tobe.engraved. In this case the depth profile is preset such

* ... that the .engraving-'-t'o_,ol-i-_'rfe'xlﬁo s%%:'less-me'terial at the'tapered edges so that, in particu-
larifa rotaﬁngmeéhéhie" sel is-used, the chisel emerges ever further out of the

material to be processed and ue to the conic form therefore the removed line be-

comes narrower. These two techniques can also be used for exact engraving of cor-

ners or edges. o o

For determining the tool'ﬁ_jac'k one generally coribines a determined desired

contour with an engraying « epth profile according to the inventive method, thus de-

a tool track along which the engraving tool is guided,
"AMENDED SHEET
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14 The met hod of any of clainms 1 to 13, characterized t’""t“h“é‘“ffésw d
con- tour is defined ‘V\A th the aid of a data processing [y t e JUN 1998 15
The met hod of any of “¢f 1 to 14, clracterized in th:% t he engraV| ng
tool is a |laser beam 16. The met hod of ‘any of clhi asm&mwmléln
characterized in that theiengraving tool is a mechanical chisel. 17
The net hgle worldngitraverse oflthe graveri Inghesencasestthe ﬁ@olrmaﬁhmwwmdﬁong arat es
during en rav 18, The thqd of a of_.:-..f-_

char act ng m%l@%@d AR ‘EE contour dings &

_“Sedcfﬂiiéé”é &l e ”@9%%?@“%?&?@ gash ngﬁwﬁé‘ﬁﬁ Cancously.
20 e st ooty (SRR APVERAat Bl Ml BARRERES, 1o

engraved w th severat:'engr
of cl ai n¥drned with. exabtling t freat belineglgr avi ng

step is executed Wt i.her engraving tool "than tthé engraving in the

first en'g"ba\desgeddep hlch cag be'ﬁhachedtmhthﬁm - Biethoharespreferablyd i n

that the at |east: ong: ther en- in srformed in a flank
sl opi ng Pe@yeenni0 aed 15 k5 anicense wh ere% e desir 3 depi%s_ anl also be preset by dif-
f the line ongmal. i

- ferent gray—l_eve_l;yalt__‘ - :
If the ongmal rihed for example by a umformlm .pa'ttem e.g. a guilloche,
~ one can bnngm .
depth, line w1dth_, lin

visually recogmza' mformauon, however, one can also bnng mn d1fferent, for ex-

mformauon, for example a portralt,;by varying the line
i_sﬂy or contour by the method descnbed above. Instead of

“edsample- machme-rea __ab ‘information in. this way. _

of different:engraving tools already ;izromdesx.a.wealth of pos-~
to the embossing plate defined rbuéhness structures at the
%;ddiﬁohal information, which .-ca_ngr'be called micro-

ase, the inventive method can oﬁ‘§bmse also be used to
-:'_ngraving along the desired contoﬁi‘s Fig. 10 shows an ex-

graving consisting in the present case of flank 28 and

fie bottom is brought into embossmg plate 15, In an addi-

~the case of genﬂy slo ing ﬂanks 28:-it is therefore also poss1b1e to bring additional
information into the fla _.}pf an engraved line which cx_tgnd_s ownward from desired

confour line 26.

The invqnﬁize’-fm thod can of course also be employed- ifa negauve image of

the line original is t roduced. As shown in Fig. 11, the above-descnbed calcu~

lation of the tool trac

can :also be performed if further surface area 25 to be ex-

~Iocated within the area to be removef_ The tool track is pref-

cluded from remo
s AMENDED SHEET
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.23 An_ éngraved QREBCACTMENHaBHEET| ar a plate such ﬁ“““tr
_printing plate, hayiig atr~T&ast pne depregsion in t\E\!ﬂ&“‘ “ "
brought into the surfmg@y@gggr_ vl ng and having f.l:& and & bbttom
characterized infthat'fhe depressi pn has a substructure
representing addilt ienat—i-nfermatd oh andCldaimswi dt h of the substructure i.s
:sinaller than th3at of the depressi pn on the surface of the object.

. 24. An enbossi AT R TR o t s Ssion
Fn the Torm oft 4 PG Rl HOHLLRE b Rfia e h Phuriciin o 260 SRR

: flanks and piin 1at8, haviabast 1@ist o€ deprekéioh ih fige Al 664 1iad bradgl into the
~substructure \ﬁ/{%iogts% tvﬁ’dth :gs smal | ere?rhan that of the depression on the

i surface of suhnfacelofdhd embossing plate, Wharadt¢rezerd infthat therat Xhsbon@ line defines a

t characterized in that the substructure iis pres- ent on the bottagom and/ or
~at least odgniied pasial praef e supf@cedpe edge ghthe at least one partial arca defining a *-

desired contour, and a tool track located within the desired contour being determined

“from 'the desired contour and a desired depth determining the penetration depth of
the engraving tool, an engraving tool being controlled along said track such that the
material of the partial ért;:a is removed within the desired contour at the predeter-
mined desired depth. .- . |

2. The method 6f claim 1, characterized in that at least part of the tool track
extends contour-parallel-; to the desired contour. _

*i+3:‘Thermethod-of claim 1:or 2, characterized.in-that the desired contour is in-
. .tersection-free. __

4. The method of any of claimé 1 to 3, characterized in that the desired depth is
variable within the tool track.

5. The method of aﬁy of claims 1 to 3, _charactexiied in that the desired depth is
constant within the tool track. '

6. The method of any of claims 1 to 5, characterized in that the material is re-
moved along the tool track within the desired contour by a single working traverse of
the graver.

7. The method of any of claims 1 to 6, characterized in that an unengraved re-
sidual area located W1th1n the partial area is removed along a second tool track.

8. The:method of claim 7, characterized in that the residual area is removed by

- controlling the engraving tool such that it removes the s_urface of the residual area im
tracks which are similar or contour-parallel to the desired contour.

9. The method of claim 7, characterized in that the residual area is removed by
controlling the engraving tool such that the surface of the residual area is removed in
a meander shape.

10.. The method of any of claims 7 to 9, characterized in that the residual area

AMENDED SHEET



Falh & ot LIS T ———_—

: d“of’ any % clal ms 23 to 25, gﬂ’lﬂ” in that
xt eastiin partial .areas m,@ﬂ u’;m
‘F@J%!\a@‘?é? { The objlect of any: -of *cl @i ns :

_ cture i s nmeander-shaped. 28. " The
obj ect of any of jclains 23 to 27 har acteri zeq in that the ubstfucture
def i nes ais AoV ohdetined ronghness amsesaf the basephtpers 1o
28, characterized tgltha.t t:he e substructure is |ncorporat ed in the form of

char act er $DZAVaRg Pene 15 Wseaor the Iike. “30. The engr aved obj ect

?Lp?ggegzsClrr:::lﬁB@Bé%éalog%%%w%%ﬁ&dtiﬁﬁ#m engr%vedgrogj ect of

any of ¢l FqRPhch haihe CORBRESES ERuie in/ThE Chit of YRRveyCt ure s execut ed

in the form o grooves. he engraved object of any of clains 23

to 31, charactig Thednéthod oftan M@mﬁstlrmluroharmhuzudghtthammmpamofal d of.
a | aser beam . 33. The engr aved object of any of clains 23 to 32,

char act er ithe suiface removedataupredetennined zsatﬁyppmdﬁmhqrmommanm@m
chi sel . 34. Use, of the engraved Obj ect of any of clainms 23 to 33 for
pr oduci ng TeFtheneRerAWRESHERSr i nti ng pl at es. 35. Use of the engraved

ob ect of any I%f I‘He mé?hoa ft C?&l.%l?’li crhapic?&%éd'}g tﬂ%{ﬁe one or more further ep.-
‘graving steps produce humanly recognizable or machme-.;readable information.

26. The engravedio
the . Substructureg
di fection of theililn
characterized in it

14. The method of any of claims 1 to 13, characterized in that the desired con~
tour is defined with the aid of a data processing system. . .
'15. The method of any of claims 1 to 14, characterized in that the engraving
_tool:is.alaser beam. |
16+ The:method of any of claims 1:to-14;:characterized in'that the-engraving
tool is a mechanical chisel. | | -
17. The method of claim 16, characterized in that the mechanical chisel rotates
dunno engraving.
18. The method of any of claims 1 to 17, charactenzed in that engraving tools
of different kinds or dimensions are used for producing the embossing plate.
19. The method of claims 1 to 18, characterized in that several plates are en-
graved simultaneously.
20. The method of claims 1 to 18, characterized in that one plate is engraved
with several engraving tools simultaneously.
- 21. The method of claim 12 or 13, chara‘.éteﬁzed in that the-at least one further
- engraving step. is executed with a finer engraving tool than the engraving in the first
engraving step. :
22. The method of claim 21, charactenzed in that the at least one further en-
graving step is performed in a flank sloping from the desired contour.
23. An engraved object, in particular a plété such as an embossing or printing
plate, having at least one depression in the form of a line brought into the surface by

engraving and having flanks and a bottom, characterized in that the depressmn has a
AMENDED SHEET
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g 'dmonal information and the w1dth of the substructure is

substructure repres

smaller thanthato e &e ession on the surface of the object.

24. An emb ing d ntaglio prmtmg plate having at least one depression in
the form of a lme b g,ht: nto the surface by engraving and having flanks and a
bottom, charactenz in tbat the depiession has a substructure whose width is

- smaller than thatof the defpiessmn on the surface of the ob_]ect

object of any of claims 23 to 28, characterized in that the
orated in the form of characters, pictures, patterns or the like.
bject of any of claims 23 to 29, characterized in that the
. : hme-readable information.
__ ob_] ct of any of claims 23 to 30, charactenzed in that the
: ed m the form of grooves

i d*’ob_]ect of any of claims 23 to 31, characterized in that the

substructure is brought in W1th the aid of a laser beam.
33. The engraved :ob_]ect of any of claims 23 to 32 characterized in that the
: substructure 1s:br. ght n w1th 2 mechanical chlsel
34, Use of'th graved object of any. of claims 23 to 33 for producing em-

| bossing or prmtmg plates.
35. Use of the

ments such as paper:

graved object of any of claims 23 to 33 for producmg docu-
value bank notes, ID cards and the hke

M.,‘ N




