
A method for pr?duc~g embossing_:plate~ 

This invention relates to a method for producing emb..~s.sing plates, in particular 

·.·. :_·:<steel intaglio printing plates, according to the preambleof'.claim 1. 

· ·.\:.:> · For producing embossing plates, in particular steel ilit~glioprinting plates, as 

. :::·)'are usually employed for printing higb. .. quality printed pr~q~qts such~ papers of 
. . •. • . . . . .=· ~ 

' value, bank notes or the like one has hitherto resorted to ha:vl:tig th.e embossing plates 
;. ". ' ... 

. :·"-produced in an elaborate method by an artist. A picturemqtjt"niade available to the 

.· . ::·;:artist is converted into a line pattern whereby lines of cli:ff.e.t~t width,. depth and a 

( . . ' ... ,.,,.._'.different nWilber per unit area represent the gray levels :o:ftli~:original. Using a 

r· 
\ 

: . . . . 

\·chisel, the artist brings this motif in time-consuming han4J~l:mr into the metal plate, 

· · .'-/:for.example steel or copper. The thus produced plates are :c~aracterized by their high 

. · ;( quality :with respect to use in steel intaglio:printing. How~¢r:the possibilities of cor-
. ·-.. .. . ·: ... :· 
.··::>.rection are extremely low for the artist-during production,o~the plate. If this original 

·;· plate is damaged or lost, no identical plate can be produce# .siJJ.ce each plate is an 

, ·, ,:individual production. 

· It is also known to perform the engraving of a printing:cylinder by machine. As 

/_,{described in EP 0 076 868 Bl for e~ample, cups are brouglitinto the printing form 

···;:which represent the gray level value of a master depending,~:tl their screen width and 

' i·,, engraving depth. Light tones and tone-dependent changesjii:'the master are produced 

: ,~by varying the focal value of the electron beaut in the p],itjtlrlg._form, whereby cups 
='·:· .· . .-.:/.:·· : 

· · · .. · : of different volume can arise. 
..·. ; 

From DE 30 08 176 C2 it is also knownto use a Iaset::fo:r engraving a printing 
.• ? .,·.: .. ·"·;="·'·" .. •:"" : 

_cylinder. An ~original is scanned and the resulting signalus~a··~a an analog-to-digital 
.. · .. ,-.,.,··· 

> converter for controlling the laser with which erigraved cup{~f defined depth and 
.. ·. :,extension are brought into the printing cylind~r·~.: .. ;·_·. •. 

When the original is b~oken down into gi1ly-Ievel val~~~J·epresented on the 

·, : printing plate by cups, the essential cozn.poneilt~ necessary,'f~r,:&eel intaglio printing 
. ·'·.-.·; 

-o'are lost, since this technique is only able to tran:sfer ink to~~ print canier point by 

· . , ppint. Steel intaglio printing, however, is characterized byth.tffact that a continuous 
. . . .:"· .· : 

:: . ;,) . 

- :, ~ 

•. ·.> . 
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.: · •. ''linear printing.:pattern, t~ii,~~e with the inking is transferred. to the print carrier, 

· ·characterized'.fu partlc~~-'.Ry its filigreed design. 

The problem· of the #i:YCµtion is accordingly to propose a method permitting . ; .. , : ' . ;' . . : ... :·. ~ .. ·- . 

. ·. · :~simple and au~omated:·pt~dii~on of embossing plates, in particular steel intaglio 

_printing plate~~- _<( 

This _pro~lem is ~qly~<J'.·by the characterizing features o~ claim 1~ 
The inveAtion is· ba'sed.on the :finding that it is possible to treat a two-

'"', .... -'dimensionalliP,e origitiaf~phically such that the existing lines are interpreted as 

• .areas. These areas areJifuit~ci by edges, these edges defining a desired structure of 

: the area. Star@g out frq~:'.~is desired structure one determines a tool track along 

which an en&i:#ving tool c~\be guided 8uch that material is removed within the area ... ,.:· .:······ 

:., ·:<c'limited by.thc{desired col1tol1r ... The .engraving tool.is controlled such that the.mate­

·\':·; ::.::::rial:within' the.'ciesired:c~llfb~js removed ·in th~:form of continuous ·or.interrupted 

. : <lines in.a.cert~in:deptb.::p~~Afh~ :This depth profile can be determined by a depth 
.. ·. . . : ... ~ ;: 

value that is constant or>Varles within the desired contour. 
:··, ··.·'·· .:. . ... · . 

.• . ."··:. ""'··c : ~ • . 

The in\felrtive meth94 pr¢ferably makes use of a data processing system which 
_.~::·. . . · .. !. ·. 

:makes it possi~le to acquh{~~:' store and process two-dimensional line originals. The ... ~ . . . . .· . . . .. . 

two-dimensi~@Iine origiiiit which is for example produced in a computer or read 

. ~ via input de~ces, Cclll be.~tocessed with the aid of a suitable computer program. so 

( ~. as to yield cia.J:ror contr~iJ'jfig an engraving tool along a tool track. For this purpose 

one defines in-~ first worl<-i~g'step from the two-dimensional line original a plane 

element whi~h~onsists f();~:g~iunple of a single line of the line original. The edge 

.·.. enclosing th~: 1#>.e then d.¥fiil.e~; a desired contour which is intersection-free. To pro-
·. .: :·.·.· 

::,',:;:· :iduce .the eniravmg :one··a~~()~iates· a depth profile with the interior of the plane ele­

·: ·. ;::<ment as the cle~ed: depth, f.ci{~e engraving, .and then calculates from the desired . . ·.·· ·,.· .... ··~ . 

contour data ~tl the as~dgi~t~d desired depth a tool track along which the engraving 

tool is guide~ and remov~~ IIl~teria1 within the plane element. 

This pr~c.edure is tll~~ t~peated for each individual plane element to be en­

·· ... ;graved so that ~ engravlri~·fd~:>l track can be determined for the entire area to be 
: ~. ·. ·:·., 

~ngraved, composed~ofthe stnri·ofthejp.cli,vid.~al plane elements to be engraved. 
· ... :·:· 
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Using this method one can considerably increase tp.~:speed for producing the 

embossing plate. Furtherm~re, .errors during engraving ~~-;~~eluded by the exact 

. guidance of the engraving tool so that a multiplicity of erµ~dssing plates can be pro-

. duced with the same exactness. In addition the method off'ei;s simple possibilities of 

·.correction by changing the data of the line drawing. The·¢~ctreproducibility of the · 
.. 

. ,, · ... -'·engraving to :be brought in furthermore permits printing pl~s to be produced di-. 

rectly without any need for a galvanic shaping process! Seyeral engraving tools can 

=.:thereby also engrave several plates simultaneously. Furth¢lmore several, possibly 

differen~ engraving tools can also be controlled such thatt;Iiey process a plate··si-

( ·., '' multaneously, thereby optimizing the processing time. 

Further advantages and advantageous embodiments )'\7illbe explained with ref­

.. , .... ·;\·erence-to.the::following.figures, in.which,a-:true .. to-scale representation was dis-

., ::>.pensed .. with.forthe.sake .. ofcleamess. 

Fig. 1 shows a· schematized overall view ofthe 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 sch~tic example of the inventive method, 

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

Fig.· 6 shows a schematic cross section through an embossing 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 e~bossing plate,· 

Fig. 11 shows a schematic cross section through an· ¢in.bossing plate. 

As shown in Fig. 1, the· inventive method starts ou~ fro1;1ftwo-dimensional line 

original 1, consisting of simple black line 2 on light backgtorind 3 to illustrate the 

inventive principle. The original, which is present on pape:r for example, can be 
. . 

digitally acquired in a computer with the aid of a scanner or, another suitable data 

input means. Alternatively it is also possible to produce the line original directly on 

the computer interactively, using for example a plotting or gr~phics program, or to 

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

.~:, 

• ..<-:~- / 
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· · · ·. ,._original is designed in the latter way, guilloche lines or 9t!ter graphic elements could .... · .. ·.· . 

be produced for example with the aid of implemented pto@.'ams which permit inter-
.·:······"• 

active input or presetting of data or calculation of the S1nlqtµres with the aid of ran­

. dQm algorithms. From line original 1 one defines in a s~~?P:~ method step an area, 

e.g. area 4, which represents a partial area of the plate. The-~dge of this area defines 
:-.. :.::.-_: ...... 

.. -- .. _,;desired contour 5 which serves as the first of~o eleinet,it$i.~ the starting point for 

-subsequent calculation of a tool track along which the. ¢zn~<?~sing plate is to be ~-
·.· .... · · graved. As the second element for calculating the tool tra~l,t'<it is necessary to associ-

·. · .. 

ate a depth profile within the desired contour, which is t~ed a so-called desired 

. . •·. depth. This can be preset constantly for the entire engra~g~for example. It can also 

depend on the form of the engraving tool used. From de~ed-'.depth 6 and desired 
.. :··· ... 

. :: .. .-.contour 5 one then calculates tool track 10 located within..~¢a 4 along which the 
' .. 

··':' '\··-;cnengravingtool-must be:moved--so.that-the ·engraving.cotr~Sp~~ding to .the .line draw-

.~ .•. ··.ing can· be• btoughtinto the embossing plate. 

Since different engraving tools can be used for engraying the plate, it is clear 

. that data of the particular engraving tool also enter into the;, calculation of the tool 
.. ~ 

track If a laser beam is used, the width of the beam acting on the embossing plate 

can be included in the calculation for example. If a mechawcaI chisel is used, the 

· chisel form, in particular the form of the point or its radius of curvature, is of essen-

( ti.al importance for calculating the tool track. 

The engraving tool is controlled subsequent to the'.d,et~I'IIlination of the tool .. ·.'. . ·;~ 
. . . .. .· ~· :· 

track such that it moves within area 4, does not hurt de~ired_,contour 5 during en-

graving and removes area 4 at predetermined desired d~pW·:~. 
· · · .. · In a,specific .embodiment, shown in Fig. 2, the nW:n~¢t:;j!7" is pro.duced as a line 

· · ·' .. '-: original on a·-sheet of paper and read into a computer:·with·:~e.·aid of a scami:er. The 

number "7" consists oflines 7, as shown in Fig. 2(a). tj"~~~·.~e above-described 

· procedure one defines from existing lines 7 areas 8 whg~~;:~dg¢s form desired con­

tours 9, as shown in Fig. 2(b). These serve as a starting·ih~i··ior calculating a tool 
·: :- ·'· ... :.•_, ... ,_. 

· ·. track. Through the association of a desired depth, which is ~pnstant in this case, one 
;···"' 

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

along which the engraving tool is controlled over the em.bq~~g plate so that the line . "";·" ,·. 

·· .. "t 

--



-·------ - ----------====~ ........ ~=======~.:___:_::__..:_.:::__ 

-5-

· drawing c~ be transf~q~4:1to the embossing plate. These ~<>.91 tr~cks. are shown by 

way of exaxp.ple in Fig. i(~). Tool tracks 10, 11 and 12 ar¢ ~referably determined 
·. -·· ,.· ... ·. 

such that th~ tool is guid.~d.-along desired contoms 9 witbln areas 8 without hurting 
·.":"- :·.: ... 

. the desired contours. . 
.· . ·· .. · -

Since the width ofj:li~: material removed with the engi;~ving tool is limited, .one .. 

•;Can define Via the line·~\#mgs plane elements with a.siz~'Yvhich cannot be removed 

completely if the engttl~g tool is guided only along the ·de~ed contour lin~s. A .. 
. . :."·-: 

.. very simple form of line·;,~wing is shown by way of exainple in Fig. 3. Via the line 

drawing of Fig. 3(a) one::·4~:fines plane element 8 having c9D.tour line 9. When tool 

( .' ·, · :track 13 is II.ow calcul~te~-i~n the basis of these given data, B,s shown in Fig. 3(b), the 

.. engraving tool cannot:bi:c.Ab cycle completely remove the area to.be removed, de-

. · , .,.;,pending. on.-the,.dimensiQ~i#g of area 8 and .the form of the,~graving tool. 

· : .· Fo:r:rotating .:J4',,c:iri~el)hese:relations,·are shown in.perspective in Fig. 4. Chisel 
: :· .·:·-.. 

,,_. 

· '14-rotates·about its :oWµ~~.s z and, after penetrating into :¢Irj.bossing plate 15, re-

moves material from the'~bossing plate along tool track 13, .at a predetermined : :_ :. '_._:_,,"; . 

depth. Due to the guid~9~J)frotating chisel 14 along tool track 13, desired contour 

. line 9 remains intact. Becatise of the limited width of the chisel, however, residual 

area 16 of ~ea 8 to be:r~~~ved cannot be removed in one cycle of the engi;aving 

tool. Only in a further ;Op~tion can residual area 16 be rem9ved using a second 
.'·:.'.;. 

predetermined tool track,:·~~ch can differ in form from first tool track 13. 

As to be seen in Fig •. ?( a), it is necessary in this case aj,$0 to consider residual 

area 16 not removable ~-\#i~ first step when calculating the ~ool track for removing 
.·. ..... .. 

area 8. For removing residii.81 area 16 one can determine di.f.r~rent toql tracks de-

. . . . pending on. the desired<en~~ving results; Thus:the:tooltra¢~·'.can, as shown in Fig. 

.. 5(b), first extend. along:·th.~::desired contour and residual. az:~~,:'."16 then be removed in a 

meander shape, the engravn;g tool renioving the residual ~~-~:c;:~ntinuously ill mean­

der-shaped track 17 withln area 16. Fig. 5( c) shows a furthe.i~ossibility whereby 
·.. ·:' ... 

residual area 16 is removed·l:)y guidance of the engi;aving t$6falong tool tracks .. ::•··.·····'· 

which are sirililar in the· m~thematical sense to tool track 12first calculated, i.e. tool .. '::~. . . 

tracks 18, 19:·and 20 COI:(e:S~bnd to tool track 12 in form buth~ve a different dimen­

sion from toO.l track 12. -~~cularly in the case of curved coptour lines, residual area 
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16 can accor~gly be removed usin~ tool tracks which ex~ehd contour-parallel, i.e. 

are equidistant from tli.~ contour line at each point. 

As to be seen i1,l Fig. 6(a) in a cross sectfon through.tjJJ.bossing plate 15, one 

calculated from contotlt lin~ 9 a tool track along which theT~graving tool w~ · 

guided, thereby produ.~~g engraved line 28 enclosing resi4~al area 16 yet to be en...::··· · ·:··:· . .:..~ .. 

.. graved. To remove tesi.dual area 16 _one can use any metlid~fbut preferably one of · 

the above-describe~ ~egardless of the particular method :on¢ produces at the base of 

. ... , . the residual area-engr8;ying a defined roughness structure .determined by the offset 

and form of the engr~Yi,ng tool. Fig. 6(b) shows such a ro11~ess structure, whereby 

a tapered, rotating .graver was used for engraving, removip:g.;the embossing plate at 

defined depth T. Th~ cIUsel used had diameter D on the surface emerging from the 

· .. :.:. ., ·embossing plate and w~ offset inward by the amount d/2:.du.ring rem.oval of the re­

: sidualarea, ·while ·the:.~ffsetis 3/4 din the example show1rµt ·Fig.· 6( c ). The engrav­

. ing tool was moved·in.accordance With the tool tracks shown in Fig. 5(c) in both 

examples. 

The described sudace structuring at the base of the ertibossing has several ad­

vantages for produeing steel intaglio printing plates. Using .steel intaglio printing 

plates one could hitherto print only limited line widths, due to the fact that the Steel 

intaglio printing ink ca.n only be brought into engravings of the plate which have a 

certain maximum. widtl:i. This obstacle is eliminated by the ·newly proposed engrav­

ing since one can now:adjust the roughness as a base patt¢tjfat the base of the en-
;; ·: .. 

graving to serve as an i11ktrap for a steel intaglio printing :inlc brought in. This ink 

can thus be held even fu.. very wide· engraved lines so thafit.is now possible for the 

· first time to'print wide-Jines: by .steel.intaglio printing; As~:~tjwn. iii Figs. 6(b) and 

6(c); the r01ighness -of.the 'base can.:be ·controlled-via the ~i~;1of the 'engraving tool 

offset. Since different offset widths of the chisel can also ·I,~ considered in the cal-
.. ·' : 

culation of the tool track, the roughness can be different a,tth_e base in different areas 

of the residual area and thus the engraved line or area be ~~~erimposed with an ad­

ditional modulation of. the roughness of the base pattern. IHs thus also possible to 

bring further infonnatio:p. into an engraved line solely by selectively producing the 
.· .. :. 

roughness of the base pattern. 

. . ... 
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Since_ transparent inks are usually employed in ste~f-~:qgr~ving, a different color 
. . 

effect within a line can be produced on the document to ~·¢\printed with the aid of 

the different engravings within a llil.e. This color effect c~ be improved :further in 

particular if the engraving already produced is provided in.a :further ;method step 
with a second engraving whose desired depth has a diffei,eD.tde:finiti.on from that or"· · · .. · · · · ·· 

the first engraving. Fig. 7( a) shows. an example of this in,.;!.Wbi~h line draWing · 1s with 
'\\ :_;·· . .. . 

lines 19 is present. Lines 19 are limited by desired contob¥-' lines 20. Within lines 19 

there are areas 21 limited in tum by second desired contdffelines 22. This line origi-· 

na1 is brought into a computer as a digital data image or p~o:Q,uced directly therein. 
. ,···-: 

As shown in a detail in Fig. 8, one calculates from contoiif4fue~ 20, together with a 

desired depth firmly preset in this case, tool track 23 alont;wbich a first engraving 

. takes place. Any remaining residual area is removed at a ~'Ven ,desired depth, as de-

·.··· scribed· above~ Area 21 locatedwithin.line drawing·l9 is·~onverted.into tool .track 24 

in the same Wa.y;:the contour of area 21 and a second desijed·depth different from 

the first being included in the determination of the tool tr~ck as a basis for conver­

sion. One can thus produce engravings containing additio~fil information even over a 

large surface area, which can be transferred to the docum~t at the same time by the 

steel intaglio printing process. 

The tapered edges of line drawing 19 can be rendereci .exactly by a suitable 
. :"• 

choice of chisel form. It is possible to use a single fine chisel for the engraving, or 

rework the tapered edges with a fine chisel after engravin.~ 'the area with a coarse 

chisel. As an alternative to this possibility one can also ad.aptthe depth profile to the 

requirements of area 19 to be engraved. In this case the d~p!h profile is preset such 

··.that the engravingtool.removes-less material at the tapered·-~4ges so that, in particu­

lar if a rotating mechanical chisel is used, the chisel emerg~~'.ever further out of the 

material to be processed and due to the conic form therefbr~ the removed line be-, ... :··· 

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

ners or edges. 

For detennining the tool track one generally combine$ a-determined desired: 
·: .. , 

contour with an engraving depth profile according to the 4tventive method, thus de-
. . "::··=.: 

termining from these two data a tool track along which the e:ngraving tool is guided, 
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· .. :·.· .. 
. -~ ' . ,.,, . 

. ·=,:.: 
-~~-~ ·, : ... : =-

so that the material cai{k~':removed in accordance wi14:ffi~_line drawing at the depth 
. . :·· : . : . . . ' ·.: ~: ~ .. :· . : 

corresponding to the :depth profile. The depth profile, te:.ltl:l.~ desired depth, can be 
. ·•· : .. : . ·.;. . . [ ., • • '1 ,": •. : : 

preset for each indivi(i#a:I).engt:aved lirie or for the engravli;ig altogether as a constant. 

. Desired depths can al~ J,·~. different. for individual engi:a~d lines or parts of en-
. ·::.. . ' 

. graved lines, so that tl,l~::P~cular tool track is accordin~y)~iodulated. In addition it 

is possible to use .di:ff~en:t:·~µgraVing tools of Jµce or dif(~pt kinds in successive 

method steps in order ~()Jfrbduce the desired engraving)'~~t~ Ifrotating ~echanical . 
. ~.-· 

chisels are used it is esp¢,~1aUy advantageous to use ditf~t¢#tchisel points, forms and 
.. ' ··.·· . . . . : ' 

sizes, so that optimal eJripossin,g plates can be produc¢C1Jii:)his way. 

By producing an((ii~g different chisel forms and-~es one can influence the 
. ··. ···.·····. . . 

· embossing result in a y~bt}'.of ways. Precisely the form.·;8.D.d size of the embossing 

tool determille the fontf ofihe.thus produced engraving cr(>ss;.sectional area, de-

. · • :pending:onrthe=penetr~~p~-~~P:fu: of the engraving.toolirif~tthe~plate. Fig. 9 shows 

· ···two ·examples of possibl¢crps~sectional areas of chisel,~~ints~ In Fig. _9(a) the 

chisel point is formec{~b· that intersecting line 28 ofthe ei>,velope of the cone forms a 
~ ... ' ; . :. '.': ·. . ·. ,... . 

45° angle with axis ofr~t~tjonal symmetry S of the engr~~g tool. Engraving the 
. ~ ' . 

plate with this tool th-q~ ~~~ult~ in an engraving track whO.s~ side walls likewise run 

to the base of the engal.W#g ·at·a 45° angle. This example slj(>ws that different wall 
... '•'.: .:,;.·:' 

. inclinations can be prod,~c¢d;in the engraving plate by prqd;ucing gravers with differ-
·. ·~·._,,h. . . . 

ent angles. Along with·:::thd:~WaU gradient one can also llµl~e11ce the wall form. via the 

· forming of the engravirig fool Fig. 9(b) shows in thi$ coffei~·qtion cross-sectional line 

29 of a rotationally ~~trlc:engraving point with-whl~~:dffferent angular degrees 
-:--:·:. ,·· -~-·· ... ' ' ,;·.. , .. '~ .: ...... :;·. 

of the engraving walls c~.be produced at different e:ngi-~Vi#g depths. These two ex-
.. . ·-:·.:,,·.,·.: ·.· 

··am.pies indicate thatth~.fue" of different engraving•tob1$:¢6~~d~rably influences the 
... ··: .... . ....... "':· .... ;· 

. desired' engraving re~i/~~l.optimal.results can•be :acPibi~d.,for a: certain line origi­

nal with the aid of spetiatt;: prb:9uced engraving tools,rlt··.'~~gt"aving tool points. In 
. : • . . .. ·.: ('." >-.~ \:·: ... 

particular it is possibletoprodtj¢e the engraving tqo~i~.Jt;itb.ek·angle and form so that 

they can remove even vecy fine.~eas to be engraved, ~here~~ in the case of fine 

lines the tool track al1J1Ji'.~h.ich the engraving tool. is ;<i~J:i~ads along the prede-
•. · .... -- · i"· . . · .... 

termined line only once ~thlhthe area to be removed. oJ~·to the special form of 
': :··~:;:--~; ·: ... :;"(·.:. :~ ;·:;_ .· .. 

the engraving tool, the)Ii~t¥ialwithin the desired conto~ IS thus removed by a sin-
. . ' . :~:;. .. . . 

_;···: . .-. :-: 

.... "·"-"."'"·· 
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gle working traverse of the graver. In these cases, the tool tr~ck can also lead along a 
.. -

center line located between two desired contour lines and ~qpid.istant from the two. 

A suitable chisel form must then be selected at a given depth profile. 

The inventive method offers the crucial advantage that engraving can be per-

. folllled with exact line control even with extremely small engraving areas or lines. ·· · 

Th~ desired depths which can be reached with th~ inventiv~_metho4 are preferably 
. . . 

between 10 and 150 microns, whereby the desired d~pths C?a1.J also be preset by dif-

ferent gray-level values of the line original. 

If the original is formed for ex~ple by a uniform. linej>attem, e.g. a guilloche, 

r··. one can bring in visible information, for example a portrait, by varying the line 

dep~ line width, line density or contour by the method described above. Instead of 

visually recognizable information, however, one can also br4:ig in different, for ex-

(_ 

.· .. ::ampie:machine-readable, information in this way . 

. . Although the use of:d.ifferentengravingtools·'already0provides a w~alth;ofpos­

sibilities for bringing into the embossing plate defined rougbµess 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-caj.led sub- or microstruc-
:-: ·, _ .. , 

ture lines 30 was brought into flank28. The flank•ofthe engri[ved line can thus be 

provided with an additional information content which can consist for example of 

simple lines, a step function, characters;:pattems, pictures 6{'.the like. In particular in 

the case of ·gently sloping edges 28 itis therefore also posstbl¢ to bring .additional 

information into the flank of an engraved line which extend~,4,ownward from desired 
... ~. 

contour line 26. 

The inventive method can of course also be employed 'ifa negative image of 

the line original is to be produced. As shown in Fig. 11, the above-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 removed. The tool track is pref-

j'" 
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erably calculated so that the engraving tool nms dowti·f#~~orkpiece, i.e. the em-

bossing plate, in a first step such that the embossing pla.~e,:is removed along des:iied 
·-...:::··: 

contour line 26. In a further step, the engraving tool is ~Q.ed along second desired 

contour 27 while a residual: area possibly remaining.be~~en desired contours 26 and 

27 is cleared out, as described above. 
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Claims 

THlS SHEET HAS BEEN 
·= .. _:-::,.i::'. ... ,~-- REPLACED . . -

... ,. 

.· ,.;:· ~.' .· 

1. A method for producing embossing plates, ~pagj~ular steel intaglio print­

ing plates, having at least one depression in the form <)f:~J.ine brought into the sur­

face of the embossing plate, characterized in that at ie~f_oile partial area of the sur­

. face .µmited-by lines-is defined, the ~dge ofthe at le~s{Qh~ partial area defining a .. ,· • .. : ·,·· . 

desired contour, and a tool track located within the desi(~d, contour being deten:nin.ed 
· .. ·· 

from the desired.co11tour and a desired depth detenninih.g.tJl~: penetration depth of 
. . ''· ";, _·, 

the engraving tool, an engraving toolbeing controlled a.lqIJ.g>said track such that the 

(- · material of the partial area is removed within the desired Contour at the predeter­

mined desired depth. 

c· · __ 

-2. The method of claim 1, characterized in that.atleastpart of the tool track 

:extends contou:r-parallel·to;the desired contour. 

3. The: method of claim 1 or 2; characterized in thatthe 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 1to3, characterizeciin.that the desired depth is 

constant within the tool track. 

6. The method of any of claims 1 to 5, characterizecf.::in:that the material is re­

moved along the tool track within the desired·contour:]:)y(:~::single working traverse of 

the graver. 

7. The method of any of claims 1 to 6, characteri2;e4dµ that an unengraved re-
. -;:·.: .. 

: sidual,area located-within-the partial area is removed alpP:&·;~-second-tool track. 

8. The method of claim 7, characterized in that the_:i:.~~~C:t~ area is removed by 

controlling the engraving tool such that it removes the ~tftfab,e of the resid~ area in 
· .. ···-: .. :., .. ·'.··· 

tracks which are similar or contour-parallel to the desir~d;:co~tour. 

9. The method of claim 7, characterized in that th~-r~~{~rial are~ is removed by 

controlling the engraving tool such that the surface of the re~idual area is removed in 

a meander shape. 
-~__,:_~~---- -~ --- -- - --- - --~ -- - - . --·-- -

.: .~:' . 

-· 
' 



, ., 
(. ':" 

,. 

l. 

-------.. 
,, , \.\\l\\I\ \\\I\\ Ill\\ .\\1\1 \\\\I\ 

. ;,, . '· C L .M S - 12 -
':-···: 

· l'HlS'; SHEET HAS BEEN 
. ·:.'.· 'REPLACED 

10. The method of any of claims 7 to 9, charactetii~a in that the residu~ area 
: . : .. .-.. ~ 

is removed such that a new surface of defined roughnes,,$'.'_~ses. 
11. The method of claim 10, characterized in that. .. ~¢:engraving tool is con­

. ·trolled such that the roughness is executed in the form c>#-:kooves. 

· · 12. The method of any of claims 1 to 11, ch~ctefi#~ _in that at least part of ·· ·· 

:: ',~Jtp.e surface removed at a predetermip.ed depth is deepene~'.·:fµ:rtlj.er in one or more 
:,··;. 

·: >further engraving steps. 

13. The method of clairD. 12, characterized in thattb'.~;()ne or more further en­

:graving steps produce humanly recognizable or machine-~#dable information. 

. . 14. The method of any of claims 1 to· 13, charact~~,4 iri ~at the desired con-

· , ~tour is defined with the aid of a data processing system. · . 

15. The method of any of claims 1 to 14, charactet#.ed:in that the engraving 

· · · -> i<tool is a laser beam. 

16. The method of any of claim~ 1 to 14, charact~4::in thatthe_ engraving 

tool is a mechanical chisel. 

17. The method of claim 16, characterized in that t4~:r;nechanical chisel rotates 

during engraving. 

18. The method of any of claims 1 to 17, characte~~cl in that engraving tools 

· ... of different k:irids or dimensions are used for producing the· embossing plate. 
:\~~-:: =. 

19. the method of claims 1 to 18; characterized in t1l~t·$everal plates are en-
._,., 

... graved simultaneously. 
::: . ~-. 

20. The method of claims I to 18, characterized in tb¥tone plate is engraved 
.. · 

.. simultaneously with several engraving tools. · •. 
:"< ~ 

2 L The method of claim 12 or 13, characteztted in)h~t\the. at least one further 

·· < ·>·;;cmgraving step is executed with a .:finer engraving tool thart,~e 'engraving in the first 

<mgraving step. 

. 22. The method of claim 21, characterized in that the-~tleast one further en-

graving step is performed in a flank sloping from the des~~d\9ontour. 
23. An engraved object, in particular a plate such as ·~:embossing or printing 

,plate, having at least one depression in the form of a line bfqijghtinto the surface by 
···,. ;. . ,, 

: engraving and having flanks and a botto~ characterized iI{#Jat the depression has a 

.. -ilU1iiiiiUi1dt; 
. . . . i 

I 

i : 
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__ substructure whose width is smaller than that of the depression on the surface of the 

, object. 

24. The object of claim 23, characterized in that the substructure is present on 

--- <the b.ottom and/or at least one of the flanks of the depression. 

-_ .i • .: 25. The engraved object of either of claims 23 and'24, characterized in that the·· · 

)_ -. > </g'.-$ubstructure extends at least in partial areas parallel to the direction of the line. 

·:·.·:· 

-~. .' 

(_ .... 

>.:··::· .. : 

:-.· 
:.:··: 

26. The object of any of claim,s- 23 to 25, characterized in that the substructure 

-_-' · is meander-shaped. 

·-

27. The object of any of claims:43 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 

:-c_substructure is incorporated in the form of characters, :pictures, patterns or the like. 
:<,,, 

-: -:// 29. The 'engraved:object:of'any·ofclaims 23 to28~:~characteriied in that the 

• _<>~substructure 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. 

33. Use of the engraved object of any of claims 23to 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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