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Tll:e present ii;t~~rttion relates to a sys1;em comprising a series of data .~·=··· ·. _,.,., .... 

cafriel.'~. ln pa:r"ticµia:l'i'.:'identity cards. papers of value or the like, wher~by 

:::ta:::: ::;~~::J~:~U:o::~:io:~ ,:h•su;:st::a •::~:::rs dl:~:c:~on m:,::::u::: 
p1;~4.u¢1ng :rhefu. ·. -- :,:\:'..: ---

.·. :-'-~-

d:P..ticau~- '~~afil:l.'hi~<. elements have been . known in various embodiments 
for some ·cteca.<i~s: <T;h~se elements have in common thar the~~ show ctitfer-

~~~·. :~,{!~1:%:1:~~~~~·::~::a1:.vn v~r:ab::gl:;.m::,:i::i::s::d on111::~~:::~.~~ 
effect~. It iflc-iu·d··~~')\::iinear or structured diffraction grids, holographic . .. · .. .-.·.'·:··· 

reeo~:~~l~n1;~~~1f:~~l:~:n~~ke~re employed In a great variety .of areas, 
e.g. in advetti~iri.iJ:'.>a~·c:orating, but also for marking ·the authenticity of 
data ·iirriers.::-diie'.}'i6\'.~iheir optical. quality that has considerabiy increased 
in _the·· P.ast yth~le,\;;~~~ggrams, cinegrams, diffraction grids,. etc., . are being . 
inc;reasingfy us~d-- i~-:;~h~ securit:-· field, for example- for credit cards, iden­
ti.t~~· ci'a1ds:, bd~~: n_<_it~-~;.- security documents, etc. The rise in popularity is 
essentially due· tb;:));:~o circumstances. Firstly, such elements meet the 

:::::~i:~.~i h;;;~:~~~~::uu:·~:;':ro~~ct~o:ma;~ :~:=~~·n. a::::n:;~:~ab~l~ 
of•-- the tech-:n.q}:qgy):::~~d unambiguous testal?.llity without additional aids. "c • : .·:· •. ::·' ". ": .. :~·::::.·:.:)\"::c • . _;··:_ >"/.; Secondly, ·the el~ments . are based on the newest state of the art so that 
they give the cq'rr~~~~%h•ding product. a modern, .high-te.ch character. 

- In the paterit iit~;~ture and in their pr~~t;ical application in the secu­
rity - field, such · el~~~:ry-~s have become know_ij 'u? to now in 

:._;·: .. -~ 
various ver-

sions. 

\'ery soon .~ft~h:Xt};te appearance of the<' first holograms the proposal 
was made to pr:i:)te~t/:Jdentity cards, credit ~~i:ds and the like from imita­
tion and falsific:a,tioK\Jr storing the card us~r;s personal ·data not only in . 

·. 1:h-e , c,µstomary '_pl'l.Q~~Pkf~phic and/or written ;fQrm but also holographically 
in ,,a holqgram , on ~h~--- card. A comparison b·kcween the comrentional .card •• -~ < • • 

dat£ ,_:i1fci ·,'the -~-~t-~)}}.S.$~r~d- in the hologram ::·'vas intended to prove their 
.·.:./: : .... ·.·· 

.:'· 

.--·~·-··--· 
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· correctness. Of the ·man~- relevant publJc.·ations, German "o(fenlegungs­:~'~fr~~ifts" nos. 25 01 604, 25 12 550 and. ·2:~ 45 799 are stated by wa;v· of 
·exa.mple. 

Although· the traditional securiQ· phH9:$0PhY' requires the expenditure 
f~r producing authenticity features to be high, this holds primarily for 
the' original ~.ralue and the poor availability of the necessary production 
equ~pment. The production of the authenticity features themselves, which ...... 

are to be produced in large amounts, ~hould nevertheless be economical 
6ri this relativeb·· expensive production equ~pp~nt. · 

.. With various types of hologram, the pr~.paNition of the first hologram 
Js relatively troublesome and ~xpensive. 'ijowever, it is possible to pro­
duc~ duplicates at a fraction of this "first cos't." 

Such embodiments thus prove to be :4W.adva.ntageous not only because 
th~ holograms must be produced on very .. expe'nsive technical equipment 
but also because separate holograms with: Jndividual information (person­
aliza.tion data) must be produced for each~ card, so that the technical 
effort for preparing these . individual hologfa/fits {unicates) is always rela­
tively high. The· cost can be reduced onl;. 'mlnimally by shifting the effort ···.,:,·.··· 

rC> ·the production apparatus. Due to thes.e ;:,qetrimental marginal conditions '·" ·.· 

··the·. use of holograms with holographic~HY stored· card-specific data is 
Jrir~asonable from a financial point of view. 

Different techniques are used depending on the type of data carrier or· of holographic standard element. Without'.Jaying an~· claim to complete-
ri'e.'ss one can state the following: 

~ directly embossing the hologram ·structure on the recording medium :_._,.· 

which has a suitable surface quality, e.g. o:p-:')~1il.$tics materials, 
. - heat-sealing or gluing a hologr~m Ji~,~J.ded. on an intermediate car­

rier onto ·the recording medium itself, \trhith'.L'fn'a.y have a paper or plastics 
sgrface, e.g. bank note, paper of value, iden~f~y card, etc., 

- laminating or mounting a hologram 1fr9~ide~ on an intermediate car-···. · .. ·:r 

rier into the int~rior of a multilayer recordirig'.
1
ltiedium • .. ->·~· .. _:._; .. : .. 

embedding safeguarding th;r~ads 9r::·;.planchets with holographic . ··· .. ~- . . . . ' . 

diffraction structures in paper during the pap~(·ip,rodl;lction process. 
'.·::~- -::, . 

. .\·: -~ 

· < . The process most frequently used tod\~·~; .for· producing and applying 
sta.'ndard holograms to data carriers is the .. :~ransfer of embossed holograms 
to . identity cards. - For this reason the proiJ:iic::tion proc·ess and the indi-
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. vidua_Uifrig :me:asures. );hall be presented by wa~· of example with reference 
tC><i~ili~ <-~~_ch~olog~< The essentiai method steps are. t}1e · preparation of' a 
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of hologram copies and the application 

. ., .. ·· :·:.~: . 

.. i''~)V :fria.sfer l~ :-~.enerally- prepared b~· tn~rtual sh'1gle-pie1!e production 
·w,~th . ·Y:~r,f.. expen~-iye equipment. The master hologram therefore involves 
:hfgh· :~~o'~t' .. )-The •copi~s can be produced and ap.plied to the cover foils of ....... . ;:· :"• 

t:hei .. c.a:rcts'.:. au.t.ornaticafl~· at high speed and thus at relatively low cost . .... ·,.··· . : 

Due; t<r this cost str:ti.cture· one endeavors to minimi~e the fixed cost per 
· :Jo1dgr~rri .. : by preparing a maximum number of identi~al . copies. The neces-

:~?( :£~~~n:~:d~:J10,:st~~:;i.~:ad:i,~n ::.:.~~c':'Yth:i•~;1.~:a;:~:ic;~::.:: 
tlor(' agatn$_.i forgery .. 

. · i-rC> · r~f<;ltice the · ~ost of producing the· hologram, embodiments have 
become. knq\~n in whf¢h holograms are used as. an at1;thenticity feature but 
thei-.data Stored in the hologram are not individualized for the user but 

rt~~~.;mi~~bl~;;~g::t;Yi:;zi~;~.;:~: ti::r:· .~::.~:rddi~:·r!r~:a::::d :,~:: 
9tfr.·th~'.~'.0Jogr~m$· of:ttje individual cards of a systerit are identical. 

· .B~··• ii~fng standahi holograms (i.e. duplicates of a master hologram) 
for;}~. · ~~h:( system -it :now became possible to ·distribute the relatively high 
fix'e.d ~o·s:t: )'for- th.e ho~ographic recording technique o~·er a high number of 
card~ .. : ·ne'pending on the extent of the card series, .the cost ma:v thus be 
qts_t'.ri:b~t'.~ci-<over sucb .. ,high piece numbers that virtually only the dl!plica­
iion '. co$'t , :~hO\VS in the books for the pric-e of the indi Vi dual hologram . 
This f~ct· (irtacte holograms economically feasi~le as mass-produced articles i* tile· ~-~_cufiry field f~i: the first time. . 

... ,1:\lo.rjg 'with the w'e.11-kno\Vn applications ln the Eurocheck system and 
for \!rs.A and Masterca_rd credit cards, examptes of these various applica­
tion~ are German "offenlegungsschrift" no. 3:~ QS .831 and European patent :::· 

no. :Q 0.64 067. 
. .. . . 

'The holograms us.~4 in current credit ·card· systems· ~re known to be 
SQ_':""calle~ "embossed· ·holograms, II Which au~'~- 'tor reproduction by means 
of die-plates. Although a major .Part of the -~~o,duction cost ·arises for the ·.·: : . . . . ... ... . .· 

h9logfaphic • recording :technique, the cost to.· 'Qe calculated for reproducing 
the< holo:gra°ms in seti~s production is still $() high · that an economical 
pJodti¢don' ·j5 only po~~Jble if the necessary cps,t for the recording tech­
nique a.ri:d.·,; the· production ·of the hologram master can be appoi-tioned 

:/· 
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-.\vlth many millions of pieces. ·The production of small lots, . :···. ·. .. Le;; a fei.~:- ien thousands co one hundred/. thousand cards, -is usually still . i!ll~6ssi.ble. ioi· fin;ancial or economic reasons .. 
. ·.·.· .• · -:w,hen ·l1s1ng ·like holograms within a· .. ~ard series ·one can make cards ·"..?or ::()~e :_ s\~s;tem - dl;ffer better from cards of ·;another: but the falsification of ' ·car~~--ls .no_t .ft_.lll~ excluded since such ho~9g;rams can still be punched out a~d /tr~nsf~rr~d tQ other cards. :\Ieasures J~:ds.t tor making such manipu--lati~k 'more dl.ffle:ult by shifting the emb~s:Sed data relating to the card . us~r.'.bd~tly or complet_ely to the hologram area. But it is well-known that · .the· -e'mbossed · d~t~ can be reembossed, wf\_~reby s~ch manipulation is rec­, ognl_zabl:e ·in ;pr~ct~ce only for experts, ~nd · not for laymen. The provision '.:pf: ~~rd~spe_dt'ic ·e.r'nbossed data in the area of the stan<iard hologram thus -;f:au~<iB·:offer gentithe- protection from a transferral to other cards . . - -. :J'di a:void- - su,ch problems Austrian pat~nt no. 334 117 describes the apph¢'.~-tiP~ of '$tandard holograms to the -user-related individualization of -,· ... 

·cards.:__ .Accbfding to this proposal the carq -i,ndividualization is permitted _:'.by .'·t-h~' ;cbmbinatioh of several standard hoiqgrarns. each containing certain Jritotrn~tf~n .. -dr,· :-~ts> ·own~ .e-.g. ''ietters or· nuI,ll.b~~s; and ·rep~esenting different >~ata';;'.: ·5{ich · as _ i.V',():rds, multidigit numbers, eJ;c., through a corresponding combh"l~doti on th.~ individual cards of a SY$tem. By embossing such holo-' iram#'.:_°:~{t~: the a.id of. a standard -set of -pr~~s dies one obtains a ·simple­artci lrt~xpenslve prq·4uction of individual holog:raphic card data. '·. ~ .. .-·: ; . ' . .. 

Howev~r. since alphanumeric data are i:rtai.nly applied in this variant _. - .·., ~ . 

~nd·: par~icularly p~ctorial data· cannot be r~~dily reproduced, the overall irnpre'S·srori<.:of s:tich holograms ls visually nqf very effec~ive, which is why thi~-: }6'r~ /of lndl~idualization has not gained much acceptance on the rli~rk~{ ·'4p . i.o now:. ' 
--. A -t'.urther varrant for individualizing:· ·ci~curn~nts using holograms is des~~lh~d·- i~ German "offenlegungsschrift" ~~-:-:''2"~ 55 214. Here, it ls pro­pos~d C:~h~t-- diffra,ctJon structures in the fotril_ ... o'f >num~rical or alphanumeric cha;~ci'ers·:- _:be :appli_ed to- a document~ - A -;t,.h~rmol>1astic ink is printed in. - th·~ .tb~rri--:,~f num~ers on a paper subs~:t~:}:;e·( w:tt~reafter the diffraction sfructtire is embossed with a .large-surface d.l_e-,>-< 
'·tt!QW~v-~r:. this variant is unsuitable fqf.~- multilayer types of hologram, whl~h J;tre· _'particularly. preferred' for proctud1rig ;d~~:a ·: carriers since the- dif-fr_a.~fi~~-'.-~-FfJct_ur~ -is .!.ocated inside and is th:u-~·o:~:~iitected. . · . The•.• prior art 'shows that the existing needs in security technolog~ arid t-'h; -feasibili·ty of economically reas~n-~~le, solutions have not ~let ·: .·:··· .···: 
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io:ti~c( ~-<¢ommon denominator . . . 

; .·~~~sj.li,ning this general view and the r¢lated prior art. the invention is ··:rh.~refore based on the problem of pr~posing diffraction-structure ele­
~e·~t~:;,:: ·a-nd in particular hologram vari_a,'[tts and producti'on methods for .. ·. '.'·: :·.~. :::-:::·,::··. . ''·.> .: them/ :'that allow for a degree of indlvidlii;ilization of the holograms ad-
~~t:~'cC.t6·.; the particular security aspects, ~~d thus for maximum protection 
o't:- th~{ 'data and documents, while at tl:le sarne time offering the cost . ~· '• ; . ,:·: ~: :: ~ ,' .. · ... = • •. :,' 

a.a·{-,t1AF~.~~·s ot the series production or stanct~r.ct holograms. 
•: "'fhf~>iproblem is solved b;i.· the features· stated in the preamble of the , ....... 

are stated in the other independent and de-, .. ·-... 

rhe . essence of the invention is that the production of holograms Qr 
hq'log'f~fu:' cards and the like, which alway$ · consists of several individual 
s~·a~·~<.··J~( interrupted in a suitable phase ti'.t which the products are modi-..... : ~·: : : .. 

fl.~'dO<gf ·.personalized by selective indivldl!alizing measures without any 
stib~iaritf~i restriction or obstruction of .the series production.· Depending· 
otj: ·::ih~''.jfroduction step in" which the . mod_it1c'ation is perfo.rmed, very dif­
'fer~-~t· \tj«f!ograrn embodiments· are obtain~bt~ in the final product · (the 
hq{ogr·K~ ,.:~ard) despite the use of like hologram masters. The spectrum of 

- .•. ··.• ... ~ . ··.·• -:: . ...;... '· · ---iil:~f~1;fu:S:ifza·ti&n- · ·-e·X-teRd-s- from a subset qt" . like holograms that differ in 

'." . 
·,: 

.:. :'. ', 
. . . . . ~ 

·':'. 
... · ~ .. ,. . 

:. ; :·~ ... : ··'.·: 
) ~: .:--·· . ·'.· 

= •.• ;:·.''··· 

,;:·., 

. ..• ~ '. - · .. • . 

·, .. ·· 
.·' . 

ap~k'.~~a.~~'e from the standard hologram, ·which is of interest for ·small 

~]}i'~~i~U~ 1:::P~:::i::r~:~;~:::~ion by wh~~h the standard holograms are 
'~h~· .. ~roduction of holograms involves 'the utilization of a great vari­

ety ·-O':f 't~chnologies, such as holographic r~cording, reproduction to obtain 
a <:seri.~f $emifinished product, connection or . introduction to the data car­
rier, .,eic.<:rt · the individualizing measures are fit into those method· steps 
In: whl~.6: the hologram production chang'E!~.:;over from one techn.ology to 
th'e. <~th~:r. these measures can be integr~teQ, relatively easily intQ the 
setj,ueric;e . of hologram P.roduction, usuauy~\\.permitting this without any 
gre.a'f intervention in the actual producti()rl •,process and its production · 

.. ·' . 
: . ~·.; ... 

·rhe basic principle of the invention ~ha:u be explained in the follow-: ~: >: ,'"o·. • ing t>>' way of example with reference to·: embossed holograms which . :; :' ... '. .. . - : ~::./.;~: ... :::< : 
fa~rl~:~~ed · as semifinished -products on ~(0:7·c:a.Ued "transfer bands" 

are 

and 
tra)1~t~rred to the . actual data carriers by · the·)·ransfer method. This meth-=··:.· .: .·;· .. , ·:; od .. is· patticularly well suited for reaUi1ng the invention since .the 
var10us,/·.·i~~bhnologi~al areas involving the ~:t9'auction of the master holo-

. . ·~ ·; - : : ........... . 
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.~,:allls; · ifr~ standard holograms- (duplicates·) .• ·the data carriers to be pro­
t~ct~d~ :~~d the hologram transfer to t~.~~ ·:_gata . carrier are particularly 

:t~~~t[t~~·cr: ~· ,:.0m1n:::ti::h•:·na~:;a:::;~ ·;~ ~mp:~:in:0~~~~:. toho~:;r.:s~ 
cin~gfartisr. etc., although not always with <fh.e .ra~ge of variation possible wftti•::.~Jri'h6~·sed transfer holograms . 

. . rt:·::p:r:oves to be particularly advaht~~geous that the inventi\•ely 
ptb~b,~ea··:.;·method makes it possible to. exb.lo'it all economic ad~.tantages of 
the::_: fatfastrial scale production of hologram,k both for singly individualized 
h<i~9·gf~rn·~·,_. and for small lots of li~e hol~~!'ams. At the same time the 
int~gt~·b'q_n of the individualizing mea.SUJ'e·s · into the production process 
all;~:i\~s-'. tli~~ individualizatiori to be of irreV.~}$ible design. Depending on the , .. ··,· ··.· ... , .. 

. ' 

ty~-~· .o/ itjtervention in the production ~~:!'.th~nce and the combination of 
varf~ils:. ih:~uvidualizing measures. one c_an . ~if~:pare a great variety of ele­
me~.t~::-~t:~'~:cing with the same master. Fin,_~ly, the stated methods allow 
for s'i3:hdardized semiflnished products te>. :be produced in advance and ;;:_.;.:·. ·;:· ·, . .- .. ·: 

laf~t'i: ;1itd(yiduali.zed and/or finished in the subsequent method steps in 
. acc9fdartce/wi th the case of ··application. 

> ~~r_t.tier advantages and features of the' invention can be found in the 
· · ··figu.r:~s~,and---the f-eUow-ing- -eX:empla-r-y----embed:imen,ts. · ----·· - · 

·.:#1{ .:l: shows the essential method steps <;luring production and trans­
fer,df: ,~-m~Jssed holograms to data carriers, 

• :! 

'·Fig~, 2 -shows the subdivision of the metho'd sections shown in Fig. l, 
·. ·:&:ig; ~::shows the layer structure of a tran.sf'er band, 

Fig .. · 4: shows the layer structure of a 'finished hologram on a sub­
str~te; 

,,' Fig.< :~ · shows the production sequence.,1rt producing embossed holo-· . . ' . . . . . 

gra.ms and transferring them to data carriers, : · 
·:f!:g~. 6 - 24 ·show· various ~,embodimeril:~i of individualized holograms, 

and ' 
. Fig. 25 shows the production sequence .lh·. producing volume film ho-

.:. lograms. 
·.:.:•:: 

,,_:: .... ;' 

.. ·. ·. ~·· 

·";.: 

'::: 

Method tor producing transferred eltlbossed · hol~~~~rns .... . · .. ·.:·:.·:. 

', :,,.:. 

'Fig~ 1 shows the essential sta~es. Itjt,.~~e p.reparation of embossed 
holqgI'a~.s< '.~pd their application to data carz;Jers by the transfer method, 
as ~.re·· '~us·i.qmary in the current technical st'~te of the art. The method i.s 

.i~---- .. 5: ..... . 
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thU:s cth·ided into 

..,.. preparation of an embossing master (Pos. 1, Fig. 1), 

,..... molding of identical die-plates (Pos. 2, Fig. 1), 

embossing the holograms on· transfer bands (Pos. 3, Fig. 1), and 
transferring the holograms to the ~roduct (Pos. 4, Fig. 1). 

• The individual method steps are obviously so different from each 
oth~r technologically that they take place in completely different pro­
duction areas. Due to the complexity of these method steps they are 
frequently even performed in completely separate indus~rial factories. 
Th~ transition from one production area to the other takes place at the 
technological points of intersection at which the intermediate product 
exis·ts in the form of a predefined semifinished product. 

·Each of these four method steps indicated in Fig. 1 has its techno­
logical focal points. ·Thus, in step l, the. preparation of the embossing 
ma~r:i;er, photograp.hy or holo·graphic technology is .domin~nt. In this area; 
that is compar~ble in structure with a film ·studio, are the objects to be .. 
rendered holographically are produced as models (usually on a 1: 1 scale}, 

. : .. ~.- . . .. . . . ~- .~ ._·:. .. the. .... film ... material -is ... ex.posed ... h.olographically:, .. the . holograms {films) are 
copied onto different film material, developed, etc., and the first emboss­
ing masters are prepared. On the embossing master the hologram exists in 
a fine surface relief structure that can be duplicated by mechanical em­
bossing in sufficiently smooth and deformable ·materials. Since when a. 
relief structure is embossed the relief is subject to high mechanical loads 
and thus also high wear, one. customarily reproduces the holograms using 

": n·ot the embossing master itself, ·but die-plat~;~ derived from it. Since the 
molding of die-plates from an original (em~ossing master) is also only ."·:.", 

.. ·:, repeatable within limits, they are prepared in" multistage methods via so~ 
called "submasters" or "sub-submasters," etc. 

~-'·. The die-plates are customarily molded froti,t the embossing master, the 
"' submaster or the like ·in· galvanoplastic fashion. The necessary method 

steps for this are well-known and need not be described here in any 
detail. The only fact worth mentioning iri this .context is that the produc­
tion conditions required for this second production step {Pos. 2, Fig. 1) 
are equivalent to those in the chemical .indJ$try. The production equip­
ment used in this method step consists primadly of galvanic baths in 

< ·which ·metal layers are produced, to render the master relief, in suitable 

-··. ··- --·!:--·· ··- .. 
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~~:~;~·fr~i;:J~t~·:re:: .:::~l:.c salts ·~1' · Cheniical addJtj\·es under the 
WH~·h"· 't.h~;' die-plates exist they are 11$.ed in the third method step <f>:os·.:·· ·3·;.··\~ig~ ··U in embossing machines tq ·/transfer the relief to plastics 

sii,i:f~ce:S; ;.:~tc: Jn a variant preferred for. 'l:°A'e in~entive· method the relief st~h,~t~.~;._'. ·ark embossed into standardizeJ'O:,,transfer bands" that can in 
t~rn. b~··: pu,t :,rii intermediate storage as semtrin1sned products and used in 
a . .'gf:.~at ~Y.al'.~~~y._of wa~-s on the subsequent "P'r~d:ucts." 

:: :.'it is· ·: fµ;rldamentally possible to apply }.the ,holographic relief to the 
p:roc(i.fof .. ·l,~ >\')~e- or two-step methods. Jn one-step methods the relief structUr~·. of the hologram is embossed 4it~'~tly onto ·the surface of the 
procil,i:ct ~tb. }je equipped with the holo.grariL: Depending on the quality of (·,'-> .: .. 

the ;. prcfdUct this orocedure is impossible in many cases, however, since : ,.. .., 
··:· . 

em'bqs.sing cah only be performed on srctd9tr deformable surfaces under 
the . ~ctio~ e>f )high surface pressure. For tf! .. is reason, but also due to the 
high~r flexibility, one thus generally select's. the two-step method in prac­
tic:e, b;· :which;>the relief. is' first produ~ed;·'·9Jt. a.n. "'intermediate medium,. e.g. 
a •·tfa.I1sfei:' b.!!~·d, ···and glu~d:-· sealed or.· '·~i~ti~~ly. fixed to. the product in .. 
this f,orm< · .~ltJ:ttiugh. the inventive principle· can be used in both versions, 

· ·=-· --··· ·' ..... · · ·th·e. -t,v,o+~$-t~p- •'if.a:.rtant··· i.s- .. preferred :sin~e tnfs.'./emb-0.diment permits a. greater· 
. • ·.• ra~ge_ .. ·.of··. ~ar:i~_tion. This holds in particular:\:when a transfer band is used 

as the inte.rmecUate medium . .. \: 

The f':rarts"ter bands are like\vise prodtic~d in several individual. steps 
depeI;tdirig '.on the required structure or. th~ :desired hologram q_uality and 
security standard. In this process multilayer ·neutral. foil strips are pre-. .. . .. ·._, 

pared int.o, which the holograms ·are emboss·ia<l:: .. set up in a line. The em­
bossed strJps: ~re then given- ·an ad.ditiori.~i-,..~coa.ting to protect the fine 
relief st;u~~ur~· from mechanic.al damage; b,~_i··~1so from any manipulation. 
This ·third'. .metltod step (Pos. 3, Fig. 1) <:1nvo1v·es elaborate and complex . . :~:· mechanical production machines due to th.e (reci'l.iired. quality and the fine-. • ' \ .. . :>:": • . · .. _-.:._, 
ness ot t.he ·structures to be ·produced.· The :iecihn.ical equipment ·used in :" :·: . ··this -method step corresponds essentially t¥. :that ·customary in fine me-
chanics and· lit printing and plastics· tech·nology; ·· 

In· the· fourth step (Pcs. 4. Fig. 1) l:lie.><hn1$hed hologram is trans­
ferr.ed from the transfer· band to the su·b~:~J~ijnt: product. In the present· 
case ·the product is preferably an ident~~Y:: g~J·4:. paper .of value, bank 

·· > note,. et:c.oHowever, it is also useful and corickhrable to transfer the ho lo­
. - gram ·t~.' 4ict~o ·;:~~pe cassettes, phonographic :records, labels in the clothing ~ . . 

, ·- -·-·. ····-----··· ..... ··- ·- ....... -·--·-···· -·- -···- ------ ··----·- -------- -

':: .... 
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of the hoiograf(l is performed in highly auto­
as in the third -,method step. But in contrast 
1) the product-:specific aspects, e.g. those of 

pap~r · o:f value or card technology,. must a{so. be. included here. In order 
. to pr~·vEmt the transfer from· impairing the :quality of the hologram and;or 
produfri:, · the particular interacting paramet~ts ·of the two elements, such 

:as e.g. properties of the material, proces;~ing temperatures, mechanical 
stabfl~ty under load, etc., must be accordingly taken into consideration or 

· coordin:ated with each other. ~ifferent products can thus necessitate very 
different measures for ~pplying the holograin.s. The transfer of the holo­
·grifus ·is generally performed either by the ·product manufacturer itself or 
by : contractors which produce the packaging .• , labels or the lih:e for the· 
produ~t. 

· The method blocks shown in Fig. 1 shall be explained in more detail 
in the following i.vith reference to Fig. 2. 

Product"icm of the. ·embossing rriaster 

A · three-dimensional model. is generally prepared from the object to 
·-·"-he--<~si:H>'W'R---later--····Whereby ... the ·model. --ID-US-t- be,. .. on--..a-. l :l .. scale for. the cur-.·.·.·· . , .. . 

rently customary holographic techniques. The . necessar~' method step ·for 
this. is· marked by Pos. 5 in Fig. 2. When the: model exists, a laser-recon­
strtict{bie hologram is produce·d on a silver-coated film in intermediate 
s·te:p·. 6. This hologram,· also referred to a;s. ·the "primary hologram," is 
the.11." copied over to a second hologram fiI;m by the so-called "rainbow 
tech:.riique" so that the holographic image c~~ also be viewed in white 
light ·(Without a laser}. The _photosensitive rrfaterial preferably used in this 
~cop~lng pperation is photoresist layers. ThisY·;:measure converts the .holo-

. gram ·present in -the primary hologram as a halftone structure into a sur-·. . ·'" .. ··:·'· ... · 

face relief. The thus produced hologram is ~O.hustomarily referred to as a 
: ":sec~ndary hologram." In the las .. t int~rmedi~·i~ .. · step 7 of method s cep 1, 
· the . ".embossing master" is prepared from. th~,_? secondary hologram in elec­
.. ~rogal-vanlc ··fashion, the·· holographic inforJ.~tlon ··.existing in the master 
, likewise in the form of a surface relief. 

._:··/"'." 

~olding ot die-plates 

T,he embossing master produced 1n interme'qiate step 7 is an expensive 

. 
.. . -----····- ---
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'.:u1:1ica:te ·. a~~·; is ,~~~;erally not used for et!}J~_ossing holograms due to the •• da:rtger> 'ot )~:ii.Jury· ·ithd of wear. Instead, a tw<?- or multistage method 
1 
is used. to m.;6rq. ili;ubt~hi;sters" from the master. ~gain in electrogalvanic fash-.. .. _.:. 

ion (intermeqiate · ~t~P 8) and from them the actual die-plates (interme-
. . ·. ~ 

• diate st~p ·_.9);: · .S~.~fting with the ma_ster th.e $·ubmasters . exist as negative . reliefs. Frdtr1.the -~t16)nasters one prepares -~the actual die-plates as pos.itive reliefs, whi.ch · ar~· ·>ci),en used to emboss th~, surface relief into a plastic materia:L The ·ute ·.?( a die-plate is rare,iy rn.ore than 10,000 embossings, ; '·•··· so that a: C'i::>'nsH:ferdble number of such die-plates mu.st be produced for large runs. 

Preparation of the transfer band ..._:··: 

The tran$fer :O~nd has a multilayer S.tructure and comprises at least .,; . a carrier la~rer anA an again multilayer . embossing lay~r. The transfer band is produced irt ... several method steps, \.:vhich are divided in Fig. 2 into. a preparat,o'ry:'.step .-1~:· hologram embossing s~~P 11 and .flnishing phase 12. 
:· . . .. . 

. .. 
In prep'ar.atory· $t~P 10 the carrier ba~~( :is ~oated with an embossable , material in 54c.h a:o' ,Way as to allow for . tre>uble-:-free separation in the · · " 'su bse-queftt· "''trS:rtsfer-)~pera tion- --under- . e-h-e - ~e·tio:n --ef-- ·pressure and heat. In the . simplest case t#}s is obtained by prov~qing a layer of wax between . ;.·: 

.. th~ car~ier .b,~1'9 a.P::d the embossable · plastie~ layer. In cases in which the hologram · i$ to be ':f~cognizabJe by. reflection, .a. further metal layer with high reflectivity is pr'.bvided on or under the· ~~bossing layer. 
In producti()n $tep 11 the relief strUCtUJ:'~ .. ls pressed into the emboss-. . .. ,;: 

·.· able plastics c·oating with the aid of - the ·.die-plates produced in inter-mediate ·step 9. T.11~ thus produced surface··. teHef is then covered with at least one pr()·te·ctiYe layer to · protect the _·.,telief from mechanical damage. This prot:ectlve ·1ayet\ should be coordinated'.': -:;,Jth the material of· the em-bossable layer so ··~.~;,: to impair the optica,l\)properties of the hologram as ;:_ : ... little as possible. :i:;'qr various reasons tha~ .. need not be explained here. further layers necess'·~ry for protecting the •hologram are applied over the first protective lay_ef". ·. The last layer prov1h~e~ . is ·finally a heat-sealing layer to ensure . a.rt •.unproblematic transfer ·· .. ~.hd adhesion of the hologram ;:"":'.:::·· .. to the subsequent pro;Ciuct. 

-·-- -· - • ·- - --·· •••• --·-··- ----- -·-··- --··· - -··. ·--····· -··- ···-· - .... -·- ••••••••••• _ .. 40 • - ·-··-··· - ••••• ·- .... -- - •••• 
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Trans·fer: to the product -

The •. transfer of the holograms to th~ - product, e.g. cards, papers of 

value or the like, takes place, as already mentioned, in method step 4. 

As in · tJ:i.e production of the transfer ban,4'.: .a neutral semiflnished product 

is also pr~pared here in an intermediate ste-_p l 3; ln the case of identity 

cards thi~: is the finished card blank, in ; wnich the printed card inlay is 

already coated with cover foils and, if I\¢C_~ssary, equipped with magnetic 
. '~ 

-::.··.. . 

·~.-

stripes; signature stripes and the like. Ho:w·ever, the card blanks existing 

in this fOI.'Ill usually do not yet exhibit. the· personal data of the subse­

. quent caz:d owner. 

The h,O:logram is transferred from the transfer band in intermediate 
·. ~; :.:~ . ; 

.step 14, in w-hich the hologram is positioned above the proper area in the 

card and: pressed onto the card with the·'?iid of a hot press die in a 

so-calle9. ",hot stamping machine." When the carrier band is removed the 

··· •multila,yer structure containing the hologr~ri(. tears precisely on the con­

tour line: qf the press die;. ·thus coming o.fr -the transfer band. The card . . ... ··. . . 

thus· equ~p:Ped with a hologram is provide4'.:Jn intermediate step 15 with 

the user-telated data-, for example by a .laser .. ~ersonalization method . 

....... X.he ... _result of. this· produc_~ion. ,method-.:i~. finished card 16 which, as 

shown SC;hei;natically in Fig. 2, is now equipped With a.' properiy placed 
; .. 

hologram • 17 and data record 18 consisting of -user--related· and neutral . . 

data. 

'Fig .. 3 shows transfer band 19 in cross_, section. It comprises a carrier 

band 20 to which a separation layer 21 of wax is applied. Thereabove lt 

· has a. protective layer 22 and a ·layer of -tf:iermoplastic material 23 which 

is .somewha~ less thermosensitive than sep8;ratlon layer 21. Thermoplastic 
.,~, .. :,...· 

fi.t#J.terii;il •?3 :is covered with a thin, we~k'..{~~t.al layer 24 preferably con-

sisting of v~cuum ·metalized -aluminum and "_.bijing at least less than 5,000 

angstrom thick. When producing transparent.•}'.'.h_olograms one dis-penses with ...... ;.•.·" 
z:n_etal layer •24. Layers 20 to 24 are .. a s'eltif:finished product (raw band) 

into which the relief structure is embossed. 
·:·:.':··, 

·: ... ~ .. 

To ·emboss in the surface-· relief- -patteri!t one presses a heated· die­

plate onto metal layer 24. Under the actiQrt·::f9r heat and pres~ure, ther­

moplastic material 23 gives way so ·that /th;- :relief pattern is embossed 

into aluminum layer 24. ·A second -protecti~~:Jayer 25 and a heat-sealing 
layer 26 ~re ·then applied to metal layer 24:: ·r:r:i special variants, layers 25 ..... ~ : . :.. : 

and 26 are also combined into one layer~ Th~ thus produced material is an· 
.,.·: _.· 

. ·-·-··· .. ··· .... -----··-······----·--··· -- ···------. ----- ~-·····---· ·----. 
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intermediate product which can likewise be stored and transported easily 

as a semifinished product. 

For application of the hologram to the product, transfer band 19, as 

shown in Fig. 4, is placed with heat-sealing layer 26 on a substrate 30, 

for ·example a card, and pressed onto· it. The pressing is performed with 

a heated transfer die 34 or alternatively with a transfer roll. Under the. 

action of heat and pressure, heat-sealing layer 26 bonds with substrate 

30. Simultaneously separation layer 21 melts, allowing for removal of 

carrier material 20. The bond with substrate 30 and the separation of 

carrier 20 take place only in the surface ~reas in which separation layer 

21 is heated, i.e. only exactly below transfer die 34 .. In the other surface 

areas the layer structure and the carrier: material remain firmly inter­

connected. Since layer structure 22 to 26 tears along the contour edges .. 
of transfer die 34 when the carrier film is removed from the substrate, 

the contour of the thus transferred hologram always corresponds to the 

contour of the press die, whereby more complicated contour structures 

can also be realized in this · way. The process. of heat-:-sealing is . k.nown,-· 

however, and is described for example in German "offenlegungsschrift" no. 

33 08 831. 

Individualizing measures with transferred emho:Ss.eid holograms 

Fig. 5 again shows the entire· production sequence for producing a 

hologram and applying it to a data carrier· together with possible individ­

ualizing measures in a flow chart. In contrast to the view described in 

Fig.· 2, method steps 1 to . 4 shown in Fig. -- 5 as simultaneous production 

processes, as is customary in pract~ce, whereby essentially only.· those. 

method steps are referred to which are particularly ·suitable in the sense 

of ·the invention for individualizing the . standard hologram. Fo~ ... better 

comparability, the same positions are mar~ed here by the. same position 

numbers. 

The inventive possibilities of intervention for individualizing em­

bossed- holograms ·are shown in Ffg. ·5 by arrows· labeled_ A_ -to G. 

Possibilities of intervention are thus given 

during production of the die-plates {A), 

- during preparation of the raw ban.d (B), 

- during completion of the transfer band (C), 

. 
. .. .. ---·-- ··----· ·-····--·--· --·- --.. ---·--
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- on. the finishe'd rtansfer band (D). 

- during prepar;at·i~:tj. of the substrate CE), 

= ::r~:: ~::~t~!~i~j:;~G~~logram to the· sutiStrate {F), 

: In the following·; <the .various possibilities of interventioi:i. A to G shall 
:1:·' .· 

b~ .. explair1ed. 

IndividuaJizatlon varl:~~·.t\~ (during production of the die-plates) 
·.,.; __ ':;-/.; ·.· .. 

·.: ·: .·=:: 

·The die-plates ::~t:~· generally produced by galvanic copying of the 

relief structure. Th~r~.O',~re various equivalent one- or multistage methods 

for doing this. In ;;ii_/': i>.:requently applied two-step process a hardenable 

plastics compound. -su~'.h·<as for example an epoxy resin, is applied to the 

surface of the mast~t~'.),.i\:fter hardening the plastics is separated from the 
• ~.:.· •. ·• .' . ! ,; ... 

. ,,·.··..... . ... 

master, resuiting in .a:':negative mold of the relief structure. By electro-

plat:i~g a. nickel l~~~ff,i.\~ applied to the negative mold. This nickel layer, 

· · which ·1s a pesitiv'.e'·'btj'.py of the master, •ls the basis for the fUrther 

production of the pre~;~;~4f~. 
'-One can give th~--T~tibseq.uent holographic image an individual appear­

ance, as shown in_ ~1gLj~. by transferring only selected surface. areas of 

th¢ :mas_tef du.ring ·:~'~H~~~· This is do~e by transferring the subsequent 

holO$raphlc image tO. p):\¢''. die-plates only in the. outline of the area· of a· 

letter. a numbering, :a_:::F.co,mpany mark or the like, or by pretreating the 

die-.'plates in such. a ,\\r:a'.y> that the relief structure is only formed onto this . . .. ~ .. : ~ .· :-.·-:'· 
.·.-.::;;-.·· . 

area of the press die... , 

There are tl).us -~':,;g~~~at number of equiv~lent approaches for producing 

the individuali~~d· hotd~i~m .shown ·l-n Fig. .S.·,Jn a special variant, certain 
. - ·. :-.1.: .. . . . .. ·.: . .:· . .· . .· ':'~ • 

surface areas of tJ:te:{mast:er are covered by. means of photolithography·. A 

positive-acting photol';-~:i'J~ lacquer is applied :''tor this purpose to the sur­

fac~ ·.of the master. lt:\i~'>:then '0Xposed via a mask in which the shape of 
• • • • t . {· ::· .• · . ~ 

. ·the letter or coinpan'y· :fu:ilrk is left· ope-n. Du:r~ng development of the lac-

quer the exposed·. -s4f'fdces are' laid · bare ¥:hile the· unexposed surfaces 

remain c,overed. The ::~~~ti~ die is molded frof!l this individualized master 
. ":.·. ·j"; ·.· .:~_ .. i:"!'. . ;:..: -

in the known way, W',~~~eby the holographic ·~~lief structure is transferred 

only Jn the surface are~s'J~ft open. 

Tn,e e;itample of. .::p~~~:.)· 6 shows an embos_~ed hologram 40 finished in 

this ·way;· 'In contras'ilC-'t'6:\ standard hologram'""41, the relief structure or 
' ::···.: .. ~';f:'.i"·'.· ·., .... 

.... . •. '.~ 
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hologi·aphic informatfon is present in embossed hologram 40 only in a 

selected surface ai·ea 42, symbolized by th~ letter H. In remaining surface 

areas 43 one can see only· the unembossed . surface of the metal layer, so 

that the holographic information stands out from altogether reflective· 

surface 40 in are.a• :42 in visually recogni~able fashion at certain viewing 

angles. 

The master c:art also be us·ed repeatedly to produce individualized 

copies if the cover~d ranges are laid bar~ again using suitable sol vents 

;and the individualization operation repeated v/ith ·other mas·ks. 

The method can· .• also be applied in the· ,.•s.ame way to submasters or the 

die-plates themselves. 

For the die-plates, irreversible methods can also be ·used due to their 

limited life in contrast. to the embossing qtaster. For individualization the 

relief structures can, for example, be removed or changed in certain areas 

by chemical or fine mechanical processes. It is also possible to remove or 

destroy the relief structure selectively using fine mechanical devices . 

. The · die-~lates· 'lndi.V:idualized in .this , ·.way can . be used to emboss a. 

few thousand indivtqtialized· · holograms per ,Plate. · rr· greater· piece numbers 

are required, several die-plates mus·t be individualized in identical fashion. 

Individualization variant B. (during~ preparation of the raw band) 

The production Of. the . transfer band .:~akes place in .. several phases. 

In the preparatory p~ase ·a raw band 28 sh()wn in Fig. 7 is first produced. 

For this purpose a separation layer 21, th~n a layer of protective lacquer 

22 and finally a tqermoplastic layer· 23 ar·e· .applied to a carrier material 

20,- e.g. a polyester foil. A· metal layer 24 i~ customarily vacuum metalized 

onto the. uppermost fayer if the ·subsequent. 'embossed hologram· is to be a 

reflection hologram. -:For· transmission hologr:~I[lS, metal layer 24 is omit­

ted. The layer structure thus described constit11tes raw· band 28. 

The raw band ts individualized by #l>i>ropriate modification of the 

layer structure, either by varying the la,~ets themselves, e.g. providing 

·· · ·diff.erertt coloring· or changing orte .. or· ··more '.:;~f these ·1ayers, or by selec­

tively .introducing additional elements, e.'~ .. printed p~tterns which are 

superimposed on the . -'Standard hologram in . ~l.sµally recognizable fashion in 
:·-: ~ 

the final state (on the subsequent product). 

For lndustrfal sca,le production of stan.d~rd holograms one requires a 

large number of raw bands. By appropriS.te modification- of the layer 
. ' ··~ 

-----.. ·--·· ··----- --·-··---·-·----·--··· ·--·- ... ····--·-·--···-- ·----··········· ---·-· --·- ·-·-········ ·--·· .... 
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· ··. $b-uc::t.µre one can alI'$.a<fr. without any further technical measures, pro­

.<;tuce · :standard hologra:rnl> that differ very :$:pbstantially in terms of hoth 

the~r ·cpl<;>r and their ~~·erall impression. The~e measures can relate either 
.· . . .· .. · 

to tndividual raw bancl.s or• to batches of raw b~nds. 

A · fl.rst variant for· individualizing raw )()~nds is to dye the layer of 

· profe.c'tive ·lacquer 2F and/or thermoplasti:¢X iaye1· 23 individually. Since 

these t:Wtj layers later ·come to lie on the prhduct above the relief struc­

. ·. ture, as shown in Fig. 8, one preferably us~s transparent colors for this 

purpose. It is thus possible to distinguish su·¢h individualized holograms in 

the , .fi.nished product, e.g. card 30 (Fig. S)t l:>y their own typical color 

effe~i:. 
Jn .:another variant, various metals 24" \vJth different inherent colors 

are vacuum evaporated on thermoplastic laye·£ '23. Using copper, silver or 

gold~ for example, one can prepare three different-colored types of holo­

gram: with these ·metals. The color of the m:~.i~l layers can thus be coor­

di_nated quite selectively with the overall <~olor impression of the card 

layout, and used' tor example to mark cards.>wi.th different scopes of en­

· .. : title.rnent ... 

·In a· third variant, ;an individualizing pri~.~~d . pattern is applied to one 

of l~yers 22, 23 of .. _. the' raw band by con,v·entional printing techniques . 

. . Suitable printing techniques· are offset pri~i.~ng, silk screen printing or · 

., .-,: _ot'~er" _ kpown techn!ques. - .For a small-lot 'individualization the· printed 
' . . ··'·'· .. . · ..... 

' - -j>~t~~rn ';·can remain unch~flged over a cert~!n .number of holograms, this 

. :<_.::print.'ed . pattern bein~. p~~ferably coordinateJ:<w)th the holographic image 

· ,sq that lt con.stitµtes a border, a central motif or the like for the holo­

gra,phic jnformation Jn the sense of a gra~hfo composition. The overall 
•. .· . ' 

impression of such an individualized hologratn.i: lS thus determined in the 
'·':·,;t,·.:". 

·final. -State l:>Y. the hol()gr:;i-phic recording and th~\printed pattern equally . 
. _.;. .··. 

In a. further· variap;~,. ·the printed pattern/.)$ equipped with patterns or 

'data ;:l=hat vary from- ho,tog~~rn to hologram. A_:ri'.·, example of this is a con­

. ·· ., >'tinuous num·bering, whi¢h :can be produced ~.~i,h~ a number printing unit 

or th~ like. 

' ', ·:rr '"the"" i>"rfiite(f" "'i>""ef~~~rrc:·Js· "'" i6 -' app'ear" '"(fr\ -"t~~:t:~¥bseq'uerif data carrier in 

·· ··.· a certain alignment tQ the hologram, one .'.m~~t ·.make sure the - printed 

pattern and the SUb$~Sll:eI1,~ hologram are de~i~~ed so -as to register. ex­

>actly : one upon the other. -For work in exact''. .. register one can use the 

measures. known in pri~tJng technology, stl'ci::~ as marginal perforation, 
. . : .. · .. ,,. :: ... ·.-..·::· 

~' '• ·regls.~~r marks and the 11k~~ . 

, 
-·- -··- -·--· ... ·- ·-· -- .. ·- -·· ·-·--

.· :. '°'.: 
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The. great number of possible variations . in?lude the use of different 

print.ing techniques, dyes, inks and metalized layers .to produce certain 

·optical fo1pressions and realize special forms of individualization. One 

i.cllist also spe_cially mention. in this conn~dtion . the use of luminescent or 

· ·:.: phbs:phqr~sc~rtt substances, which may mak~ special individualizing meas-

......... 

· 1;1res :recogniZ~ble only in speCial illumination. 

Figs.· 7 to 9 show an embossed hologram 17 that is· equipped, as de­

scribed above, with an individually printed layer of protecci\.-e lacquer 22. 

·Printed pattern 27 was applied to the surface of layer· of protective lac­

quer 22 and then covered with thermoplastic layer 23 and provided over 

this layer with a metal layer 24. As already described, the relief struc­

tures Of the hologram are embossed onto this raw band 28. After further . . . . . 
layers 25, 26 are embossed. the production Of the transfer band is com-

plete'd. 

Fig. '8 shows such an Individualized layer structure as it is disposed · 
-

on a subsequent product, a card 30. A9.c-Otding to this representation, 

.printed pattern 27 is now disposed over· meta:l layer 24 and thus also . . . • .. ~ 

·over- -th·e '.relief structure ·of - the·- hologram. The · normal viewer ·thus : sees 

printed pattern 27 as printed informati()n. independent of the vie.wing 

angle that is disposed on a background with metallic luster on which 

holo~l;aphic. information 29 is recognizable· over a·· large area within a ·pre- · . 

defined angle range. Printed pattern 27 sh.own in Fig. 9 has both data 47, 

which remain the same ln the series of the individualized. hologram, and· 

data 48, which vary from hologram to hologram. 

Individualization variant c {during completion··()! the transfer -band) 
. . = . 

In next production phase 11 the hofographic relief pattern is em-
._,··:· 

bossed under the action of heat and ,pre.$sl,ire into vacuum metalized 

layer 24, whereby the embossing and the ,m·et~lizing can of course' be per­

formed in reverse ·"order depending on -tb,e:. production method. In final­

phase·' 12 a protective lacquer 25 and an ~dh~sive layer 26 located thereon· 

are applied to the embossed side of the i1.:~1n~r compound. A cross sec­

tion through finished transfer band 19 is shpiri:·~Jn:_Fig. 3. 

For individualization, an indiv_iduallzing'_,:~~frtted pattern can be pro-· 

vid,ed in method step 12 directly on embo:~-~~4 Jnetal layer 24 or on pro­

·tective layer 25, which ·is then covered 6y hot-melt adhesive layer 26. 
; ~-

The printing methods and printed pattertls ·can be similar to those in 

-·-·-·-·-· oOooooo•----- -·- -·--·••oo --··•-•• ·-•P•- ·-•OOOOo 
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individualization variant B. However. one must make sure that the prim-.. ·':'.:."··· 

:ing operation does not damage the ren~f of the hologram present in 
embossing layer 23, 24. 

A transfer band produced in this way is shown in Fig. 10, whereby· in 
this embodiment the printed pattern is present between hot-melt adhesive 
layer 26 and protective layer 25. 

;., ... · 

After the hologram has been transferreg to the card body, the print,... 
ed pattern comes to lie between card body '.30 and metal layer 24 as ap­
parent from Fig. 11. Since printed pattern 27 is now disposed for the 
viewer below reflective metal layer 24, special measures are necessary to 
make this printed pattern recognizable visuall;y or by machine. 

It is obviously easiest to make printed patterns applied after relief 
embossing visible if one dispenses with Jri~F~l layer 24 in the hologram 

'.=structure. In this case one speaks of a "tr~·i,tsmission hologram," which can 
. :also be very use.ful thanks to corresponding measures, that shall be dis-

·. <' ""· ··cussed in connection with individualizing meas~tes E . . ··. ·:~ 

:·.:~·-·:- Instead ·of ·c·ornplete omisslon one· can· ··ats·o · ··red·uce the la_yer · thlckness ... ·. ::· > .:.:'-;.~ :· .. · . 
; :· ·' 

··· · : ;'.'·~ >" Jn the range of· a few tens of' angstrom to.-: .:o·btain a partial permeability 
:.···-
" · ~that makes the printed pattern recognizab.le with sufficient clarity. By 

using. s.p.e.ci.al .. metals. one can· achiev.e.» an .. a,4gitional colQr effect since var-
. ' ious metals, when they exist in extremely '. ~hin layers, exhibit different 

>, - ·,.color effects in incident light and transmitted 1i.ght. 
Alternatively, one can vacuum metalize a dielectric layer· instead of a 

,metal layer. Depending on the layer· structure, such layers have special 
. spectral properties that can likewise be utilized in transmitted and inci­
dent light. Examples taken from the num~t·ous optical -forms are partly ··.- ... 

.. ·-permeable wide· band raj.rror. coatings and sp.e;~trally close reflection bands 
. with a play of colors when the viewing angle is changed. In these vari-
ants the printed pattern ls likewise· recog~iz9.bfa only at certain viewing . 

.. '', ·~angles. In a further variant, metal layer 2~:i\s. designed as a fine screen 
:composed, for example, of metallica1ly refl~,ctive and· transp.arent areas 

·,, · ..Iocated side by side. The transparent area;;·,_:·~:i·e .. ;preferably giv~n a screen 
.......... ::: .. ::·'width--·1n·'th·e "tange· of:·11io·· mm··anct·-:less;·-'so·~:th-at.::the~ .. screens cannot be 

. ··.: .,_ 

~ . 

·•'.resolved by the eyP. and appear as a hom~g~n~ous partly reflective sur­
. face despite their gaps. In this case printed:}'pa~tern 27 is recognizable at 
~very viewing angle. In cases in which pri~~~·aT.,Pa·ttern 27 is to be utilized 
solely for automatic detection it is usefu1,\:;tJ1 a fUrther embodiment, to 

- -:-: ,employ dielectric layer structures that act §eflectively in the long wave 

-··-- -··--:.··. __ :.:. ·····-··· ···--·-····---·--· •W··~·---··- -- •.... -···---···--···--·-····-··-· -- ...... ··-::~ .. :_~":"···--· - ··-·-········· ··--·- ·- - ····-····· -- ....... -····-···· .. L-- --· 
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pectl~ai · i'~nge but are transparent in th~ .. short wave range. If the filter 
ed~e· 1s set .at the boundary between UV #g:ht a.nd visible light, the mark­
ing remS,.~Iis hidden from the eye but is identifiable for a UV-sensitive de­
tector . 

. '. 

Sit.riilatly, one can obtain hologram w:dting that is readable only in . .· . . :, . 

the ·itifrated range if metal layer 24 is desi~ned as an IR-permeable layer. 
it 'is .cov~er-ed, for example, by a protective lacquer 25 that appears 
opaquely- black in the visible spectral range and is transparent and partly 
permeable in the IR range. Printed pattern 27 consists in this case of an 
IR-reflective color and is located, as described above, between layer of 
prot~ctive ·lacquer 25 and adhesive layer z~; On the subsequent card the 
hol:ogra:phi~ image is clearly recognizabl,e. visually against the partl:y­
rrietalized · apparently black background. At . tl\e same time, IR printed pat-. . ·,, 

· tern "50 shown by the . broken lines in Pig~ 12 is readable using suitable 
sensors. 

Depending on the design of the printed pattern, one can also realize 
here a marking that is unchanged for a P.redeter.mined run or varies con­

.. tinu~l,i~ly. If printed pattern 27 ls designe<l ,~~ information that is readable 
in . the non visible spectral range, it can - also be further optimized for 
tl\es~ ·.ne~ds if it is designed. not as alphailumeric wri.ting, but as machine 
code, e;g. 1rt.· the form of a bar code or the like. . : . . 

A fu,rther possibility of individualizati()n by· which the form of the 
hologram is varied is to structure adhesive layer 26 accordingly during 

' . -·Completion of the transfer band. The adh~s.ive layer is applied to the 

.. ·_,·. 

.· :\ ... ;···· 

· laminar compound here in ·the form of a p~ttern. During the transfer to 
subsJ;rate 3() only those areas can adhere to substrate 30 which are cbat­
ed with ·hot-melt adhesive layer 26 even ::1r the action of pressure and 
hEi$.t through the -hot press die covers a tatge s·urface. Depending on the 
shape and surface area. of hot-melt adhesive layer 26, only predefined .' .... :,···: 

.. , . ·areas o.t the hologram _are thus transferred selectively, possibly even .·· . .';·;,: 

indepen_derttly of the shape of the press dl~}·.This method is a particularly 
favorable variant of individualization since it)ls ,to. be provided in the last ... ~ ~:: '.. : .•: . . 

operation during production. of the transfe1<<b~nd and can thus be added '~... . ·1.. . • 

· in : a relatively late stage of. the producti6n.<of·· th.e transfer band. Since ~ .···~· ~ . . the transfer. band can .be· put in intermed~-~te storage as a semifinlshed 
product without adhesive- layer 26, this v~ha,nt- likewise permits transfer 

· bands:· that. are in storage to be .individualized in any desired number of 
'i -·unlts -~t- very short notice . 

. ·. · .. ~: ·.: 

... ···----·-·--·--···------·---- -·-·-·-- --·-- ·----· ---·-----·--·--··-·-·--- .. ··---- ... ---·-··------- ---···--. 



I , 

19 

Individualizing measure J) (on the finished transfer band) 

After final cortu:Hetion of transfer band 19 shown for example in Fig . . · ~. 

3, there are 1.rarloui. other possibilities of individualization. Individualiza­
tion in this stage O:f the method is partic~larly favo~able since the trans­
fer band exists in this embodiment as a ·fi:p.ished intermediate product, on 
the one hand, and is protected relatively· well from damage by the pro­
tective layers present in this stage of the ·:~?tl:l.od, qn the other hand. 

The individualizi~g measures are bas~,cf primi;irily on the inscription of . .. . . 

individual data in. ·one or more layers J~-f the transfer band, or on an 
. -·.~ .:::· 

irreversible transformation or removal of the'·layer material. 
Data can be inscribed using laser in~:¢-t~I?ot~on. ·A· laser inscriber is used 

to produce, through carrier sheet 20 or layer of protective lacquer 26, 
irreversible changes or destruction in th,e layer structure, such as e.g. a 
blackening, a destruction of the diffraction structure, a removal of the 

-
metal layer, etc. Depending on their position in the layer structure, the· 
inscribed patterns ;'a.ref . directly visible oJ,i<:. the finished hologram card or 
concealed under metal 'layer 24. . . .• ·<"•.· : • 

Laser inscript1on 'is base9. on the ab~orption of the laser radiation by 
the medium to be inscribed. It has bee-n. · found that customary reflection 
holograms are generally very suitable for such inscriptions. in cases in 
which the laser inscribability does not f?tj,ffice, which can be the case in 
particular with transmission holograms, it is possible to improve the 
inscription quality by adding absorbent. colors or additives to one or 
more layers of the transfer band. In this.· WaY one can also sensitize spe­
cial layers of the · transfer band in a p~~~lcular . way so that these layers 
can be influenced more selectively if -the laser energy is dimensioned 
properly. 

At high laser power, the low thicknas.~ of the individual layers gen-
erally leads to cc)m:plete vaporization of ,'tlie material or plasma formation 
through the total ·-layer structure. In th1$_{'.(way ·one· can obtain inscriptions 
of the ·tr~nsf·er b;:md which, regardless'.. ;6!,: the sicl,e ·to which they are 
applied, are al ways, clearly · recognizable 6W:.~·. the. ·finished product. and can-, ~· "• . 

not be changed later. This aspect is ot}!:s·pecial interest in particular if 
··-.. .. ·\·"· ... ·. 

the introduced data are to exist in an untof:~·~·a.ble °form. 
As an alternative to laser inscriptlor{:'t::t:lere is also the possibility of 

' ·~: ;-·.' . : 

providing mechanical perforation in the transfer band (Fig. 13}. For this 
purpose the foil in the area of the hologi~m is furnished with structured 
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.:pe:rforations using ~-.-kind of matrix printer, or with a punched pattern 

that is produced t>Y \a; firmly set punching~. d,ie. For particularly compli­

cated perforations, '.-~#~F may also vary fr~~_ hplogram. to hologram, it i~ 
also possible to use> .~rtgraving machines that remove material with the aid 

of an X-Y controued..;~~_#.ving toot.. 

The apparat:u:;; .. ;t~'~f- 'can be used for lal?er inscription or the mechan­

ical . removal of mat.etia:1 is known to the expert and need not be ex-
.: . ~: ·: .. 

plained in more detail ,h~re. 

Individualizing measure>E (during preparation of the substrate) 

One can obta;ir{ ":t'ut-ther effects by performing selective measures on 

the substrate whic,h ;~~~ · compatible with the hologram used. For this pur- · 
·= •. '· ..... :.· 

pose, markings are :a.pplied in the hologram area to the surface of the 

substrate, which are· ·later covered wholly or partly by the hologram and 

are recognizable ther~tijfo"µgh. 
Figs. 14 to 16 -~:hd'W!-:.a. first variant of these measur~s in cross section 

•':··:··::.:.·: 

a:nd in. a front view.': Fig,~ 14 accordingly shows· a card 30 provided with a ,., ,. . . 
printed pattern 60 · oy~'t.·);,rhich a transfer hologram 17 was disposed. Print-

:', .ed- pattern 60 is onlY ;~~ttly covered by hologram 17. so. that the informa­

tion represented by . :P,l"ti1i·ed pattern 60 is only partly accessible. Fig. 15 

shows the card showh -·iri~ cross section in Fig. 14 in a front view. If a-
··: :·.': .. ... 

transparent hologram ,is: ,.bsed, the ·data di~posed under hologram 17 are 
· .. ····. . 

<.Still equally recogniz~bi"e, since the hologra1t1 is approximately equivalent 

< to a transparent sh·e~t~}- ·at the viewing angles at which the holographic . . ... _ : . 

. ·_· __ .effect is absent.· In .spl~e of their recognizability the data located under· 
·" ...... · ·.·:·. . -

hologram 1 7 are p~o~~cfa~d _ _..from access. or ':IIlanipulation by hologram 17 

thereabove. In this :Wa}r_ Important informatio~: ·of a card can be visually 

checkable but remoefe:d:> :rrom direct access, 'whereas less important data 

·.remain freely a~cessibI~{.f".z.he data located under the hologram can thus be 

· .. , directly related. to thosEi.focated outside, hatfe the same or a similar in-
.· .~=·. . ··: ;:<:·,:~ \. . . . 

/~.formation content or refai:e to completely dif:f'erent · matters. The use of a. 
·:··· ···: :::; .. ·<·. ..·:·.· 

·. :,>,_reflection hologram fu1;¥l\ermore also prevents: ···yisual accessibility, so· that 
:' ·~ . 

. ·· <data 60 located under h?io.gram 17 can only be ¢hecked by machine. 

-<L The data carrier m,ay be a gr;at varietf of. materials, e.g .. the· inlay·.-.· 

>;of a multilayer card s~~-cture, a_n all-:·plastic- card blank or a packaging 

·- ·.'element or the like. · Tf{~;-'individualization variant is particularly effective 
:· .. :,. .. ·,-.· 

\if the printed pattern~ l~·:·f4lSposed on the subs:trate in such a way that the 

----- ··-·-· --·-·--·--··- - ...... ·--- .... -- __ __: ___ "":"."::'...,; .... _ .. ~-- ·-··-· ·-·-· ····-·· -.... · .... ______ ... .:.. . 
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:hologram to be placed thereabove, as ·showri in Fig. 14, comes to lie 
.. : directly above the printed pattern. In this :way o·n~ obtains not ·only the 

possibility of various designs ·but also ~ ·· pro~ection of the data located 
under the hologram, since these data caiufot be changed or removed with­
out destruction of the hologram. Such data protection is particularly 
·effective in papers of value, for exampl~; .. Whereby particularly important 
data of the paper of value can be optlcally emphasized by· their super­

. position with a hologram, on the one hand, and protected from access, on 
the other. 

Just as in the previous variants, prlnt.~d. pattern 60 can represent a 
motif, a company mark or the like that remains unchanged through a 
large number of data carriers, or contalh information that varies from 
data carrier. to data carrier, such as conttnuous numbering. After printing, 
hologram 17 is placed on the data carrt.er. Depending on the hologram 
design, the recognizability of the printed· pattern varies. Transparent or 

··partly transparent holograms allow the pri~ted ··pattern to be recognized 
-<visually. IR- or UV-permeable holograms'' s.hould be provided for hidden 

·· · .. inscriptions.. to be read only by machine." : Possibilities ·for designing partly 
. . 

or fully .transparent IR- andior UV-perniEj!able holograms_ were already 
mentioned in· the above description and can also .be used. here. 

In a further variant shown in Fig. t.6·, a background with metallic 
luster is applied to data carrier 70 irl the· hologram are·a as printed 
pattern 72, which represents a coat of arnts in the present· case, but may 
also be a company logo, character or similar mark. On the thus prepared 
(iata carrier a hologram is placed that ei~her contains no reflective layer 
or is equipped with a partly. reflective metallic mirro"r through whkh the 
shiny surface remains recognizable. The ·mark .. thus supplements the holo­
gram or at least remains visually recognli~b~:~ tArough the glued on holo-. •,· .. ·. :;:,,· ... - ,-· ... '. .. 

. gram, whereby printed pattern· 72 dominates :>Jf ·transparent holograms are 
,. . . used, and holographic information 71 of ;:,·~t'~ndt;lrd. hologram 70 predomi­

·nates in terms of the optical impression : . .ff semipermeable holograms are 
used . 

In a further variant, which is shown .. in Figs. 17 and 18, standard 
hologram 17 ls used in a paper of val~~ 'frt': which it forms a kind of 
translucent register together with steei: tht~~fo); ·p~inted information~ Paper . . .. '•. .. . . . . . 

of value 75 is furnished with a steel int~gii'o' ':printed pattern 77, that is 
·.;-. ... · .. :;·, !.'':. . 

:: .. 
1cno\yn tQ have a positive relief on the ii:tl{,.:";siqe and a negative relief 78 
on the back eo.ngruent to the inking. Holo~t~~ 17 is applied. to the back 

·.· ... ,·· 
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; . :pf. t_J:le J:>,aper of _yalue in ·the area of the. steel intaglio printing, whereb~-

hegativ~:· .retief 78 :j$ still apparent after th_e large-surface transfer of r.he ,l}olo.~f~rrl'/ :'s1nce th,~·;;: latter has no lnhere1:1t· strength so that adhesion of 
: -~h·e,:. ho'fq~r~rn was .·~pre\;ent~d in the area of ·the ·depressions. In the surface 
. d(: h<?f~gr~rn 17 t}l~:'•steel intaglio information_ therefore exists as an Inter-·.: ·, .:.fupti6ri \i-h: the h~iri~~am. In the present c~s~ it is possible to compare the 
id'entlty · cif printed::··pa,ttern 77 with recesse.s 78 both by viewing the front .,, ;l . . ·' : : .. ; '· :>··. : ... 

·and "back Of paper': qf value 75 and in transmitted light, since in this .. : >·:- '. da~~- ·· .printed pat_t.~rn 77 is recognizable through the paper and can be 
4etecte~ cohgruen:ti:v· in the hologram recesses in the unfalsified . original 

: :·,· 

:In a variant of ·the method described _in Figs. 17 and 18, the hologram 
cal'). Of cou'rse a1s·o .. be applied to the fr:()Jit of the paper of value, as . . 

. ~hown in. Fig. _19, -~vhereby in this case on)y the apexes of the steel in-
,t?-glfo :r:el~ef are . s~'afed with corresponding patches of hologram 17. This 
rn'.~asure •i$ · partictil~riy effective in combin~i.fon with a so-called "blinding" . : ,_ .. ·o_t:<'a ''·b,hnd . s_tocklrtg;:?·:·~ince ~-n this case_ ~-nk1·~$ '77 is . omitted and thus only 

·-:the: :hqlogram covers'.Xtije relief structures; 
. . the .-yariants · a'.~:s.ctibed in Fi'gs. 17 to 19 are . particularly advantageous 

·:·'--sinc,e, . .,the .. .".ho.logram.>i$ al.ways.: .trans.feued-.t9 · ~he. relief of the data carr.ier . . . . ·-· : ... congruently in a _pa'rticularly. simple way;· and such· applications (steel 
:'-int~gUo printing or· .-:blind stocking) fit· pafticularly well into conventional · paper of v·alue desJgns and can also be in~~grat.ed particularly easily into 

---~th~ classic~! producti~'.n methods. ,. 

Ind~vidualizing measure- _F· (during transfer .of the . hologram. to the sub­
. . ·'·st:i"ate) 

~n this method· : step the hologram i.S:, ·transferred from the transfer 
>band ·to the substrat~ by means of a heated transfer die. The transfer· 
:t-~kes ··place only b'el?w" the immediate cont.a~fo: :surface of the transfer· die. 
:After· ·removal of th~·, transfer die the . holo.gfam tears· · along · the edges of 

. ;::'_, thi cfon tac·t surface·;,_'when" 'the . tranSfer. o~h& is removed. The hologram 
. ;adhering to the substfate thus has the exact. d<:ii\tours of the transfer die . 

._< .• • . Irt this method: ~ie'p. the· holograms can: ·b~: Jndlvidualized. by selectively : ' 
... ~ :, . . 

: . . . ' 
··' ·' ''·varying the contour c)f the contact surface-"<>f:,the transfer die. The holo-

, gratn is ;thus given the same individual conf6tir as. the press die. In this . ; .. : '· : ... : : ; : : . .. , \ ... ,.·.: . . ... : .. :·· . .. . .. ":. ,: ~ .:· •. :.: . .. . . . ' .; .::, -W~Y the · hologra~s · ·~a'h · be designed in the: f9rm of special motifs, com-.. :_=:. :-_:· ·. : :_:::·:;_ 

. ·.: . ·. . ~ oO 0 • ·-- - ·-------:-~H----·- ·-·--···--···-·- ------··---· ---·- --·-·, .. ·_, 
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pan~· logos, characters and the like. The ITl,Otifs are to be represented 

both in the positiVP. print and in the nega~i\re print. ~.ig. 20 shows sche-

matican~- such an appiication, whereby origirl'al .standa.rd hologram 17 was 

actually transferred· by the press die only With the ext·ernal contour 

shape of a circle 80, whereby a set of -lin¢s 81 is. left open inside this 

circular area in the form of a coat of arms. Shaded surface areas 82 of 

original standard hologram 17 are disregarded during the transfer. 

The expert will understand that this v·ariant makes it possible to 

transfer almost any piece numbers of irtdi'vidualized holograms by pro­

ducing only one hot press die. The graphic structures can also be of 

substantially more elaborate design and can even . replace or supplement 

whole areas or parts of the printed pattern. The transfer dies can be 

designed in such a way as to represent not only simple pictorial symbols 

or characters, but also complicated systems of lines or guilloche struc­

tures. If skillfully designed, such a "hologral'n embossing" can be used in 

as versatile a way as a pri~~ing ink. Such ·an application integrates the 

hologram into the overall printed pattern l~ss "·obtrusively" and can also 

be used in cases in which large-surface ·•;hologram representations were 

previously not usable for esthetic reasons. When integrating such "holo-

. gram· stru-cture-s" ···one-·· must -merel.y ... make. s.u:re .the . holographic effect and 

the holographically rendered details decrease in proportion with the re­

duction of ·the hologram surface. Complicated holographic information can 

thus not be rendered as well in holograms present only in line areas. 

In a further variant of these individ.ualizing measures the transfer 

I. die is replaced by a matrix hot stamping· device. These commercially 

I . . 

. available devices- make it possible to change the shape of the die perma- · 

nently in the transfer phase, so that 9ohtour structures varying from 

hologram to hologram can also be produced in :,this· method step. 

Individualizing measure G (on the final product) 

In this method step the hologram 'tri:\.nsmitted to the substrate is 

modified·. by. punctiform: remo·val,- .. change· -<>l' '.de:~tftiction ih suitable layers. 

A first variant is individualization by . J.tlscribing information using a 
... .':. 

laser pencil. Depending on the· . l;se~ par,arn~ters and the foil. structure, 
. . . ··.; .. . . . ~ 

various inscription effects can be obtained ·. it{at are based on the manifold 

interaction of the laser beam and t~~- .. ~?!Ogram structure. In this way one 

can obtain both unobtrusive material and color changes ln the layer 

--·· ··--····· ~---. -·----·- -·. ---- -- ---- ---· .. - . . . . .. . .. . ... ·······-···· ...... ·---~---·· 
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·• 'structure of the hologram, and the local desthfotion or complete removal 

of certain areas of the layer structure of the: hologram. 

Fig. 21 shows a card body 30 in cross section in connection with two 
e·xemplary inscription variants. flolQgram 17 is not only totally destroyed 
by_ the high energy of the lase.r beam, · ~ilf th,e. card substrate is also 

. deformed in such a way· that a, microreli~t' ·as ~~lsts in . this punctiform 
a.r·Efa. The card substrate is customarily bµrned ;locally in such laser in­

scriptions, so that the inscribed are.a has a black color ensuring good 

te.ada.bility of the thus produced character~. The microrelief provide_s an 
additional authenticity criterion. that distinguishes original laser inscrip­
tions from other inscription variants. 

·By correspondingly reducing, the laser . energy, . however, one can also 
only remove the hologram layers locally, so ·ihat" in the extreme case the 
· d~ta are formed by recesses 86 in the hdJ6gratn. In principle, the same 
technical possibiiities are applicable . In this. individualization measure as 

:. are. described for measure D. In .contrast to . individualization on the fin-· 
. -

•·· i ;.faJled transfer band (measure D), however, ,the 'forms of indiv-idualization .·. ·. ·'·:~· 
. .· 

: >;S~:a-t~d here are applied to the finished product, which basically allows for 
.. · individualization of any hologram. This is especially advantageous in par-

..... ; .... · ... '·-ticula-r···W·hen···the- t-echnical. metho.d .is ... eitj•ploy.ed for- the ·individuahzing . . 

_.;:·.· measures that is also used for providing tti~ · personalization data of the 
...... :· card, Precisely for this reason it is particularly recommendable to use. a 

-laser ·inscription system. In. principle, how.ever, other methods. are also 
applicable. One must merely make sure the individualizing measures act 

on the hologram in irreversible fashion so that they cannot be undone . 

· .... ~. ::· :. 

. ~ ·: 

Cornb~nation of individualizing measures 

The above-described individualizing flieasures A to G allow for a 
hologram individualization in the very. different steps .of die-plate .produc­
tion, transfer band pro~uctlon and prodU'ct manufacture, whereby. each 

···i· 

single measure offers· a vezy great scope :Of> design and has its own char-
····· ... · ... ·· .· ac·teris·tic --form for· the·· --particular method· · ste.p. -Starting with a standard 

· hologram one is thus shown very different ways of making changes for 
. . . ' . . -

producing very different holograms despite the use of the same- embossing 
:: ·. master. These holograms in the final produi;t:. allow not only for individual 

characterization, but also for the protection of __ ~-a-~_8.:. located on the 
product . 

... __ -- ---~-.;__·----·--- ----·-·-·· -- ············-----···-·-· ·-· -·---···---·-·---- ---- ·-----------:- ·-·· -. ·-- ... ···-·-----·······-
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It ~s obvious to the expert that indiVidµalizing measures A to G can 
not ·only be used separately per se, but tha,;t any t;l.esired combination of 

.. ; ~individual measures will .additionally increase l:he ·poss.ibilities of design . ·.":: :·!·. 

of example for the great numb~r of possibilities, some variants '. ":.-·· .. · 
Bv \Vav . . .... . ~ 

·. · · -shall. be stated in the following, whereby the reference numbers of the 
,';'~re:ceding examples have been used wherever ·possible. 

Fig.·. 22 thus shows an individualized hologram 17 in i.vhich holographic 
information 39 exists across the entire surface of rectangle 70 but re­
flective metal layer 24 is present · only irt the form of a coat of arms 
(individualizing measure B). In the area of the coat of arms there is. a 
printed pattern 27 (measure B) and hologram-specific data 85 inscribed 

. with a laser pencil on the finished product (measure G). The outer pro­
tective layer of ttie hologram is yellow (measure C) so that the coat of 

.arms appears yellow to the viewer. The .hologram is applied to a blue 
area 60 that is printed on the product (measure E). 

The described embodiment appears to the viewer in the area of the · 
¢oat .of :arms as a- yellow · tinted hologram that clearl;· shows the desired 

· hol:ogra:phic effects •at certain angles. The 'hologram . areas surrounding the 
coat of arms appear green (the secondary color from blue and yellow), 

: ...... whereby . -the holographic .. in.forma.tio-n. ... _is also recognizable in this- area, 
although less trenchantly. The apparentb· greenish yellow rectangular ~- ·_=·;· :.--. 

;. '< . , , hologram field is limited by a blue frame . that has no holographic effects 
but supplements the color of the holographic representation. 

Fig. 23 shows a further embodiment in which an individualized holo-
f ;; ,~r.am 42 is used that has the contour Shape of a circle standing on a ' 

rectangular bar. The shap·e of hologram 42 is embossed by the contour 
shape of the hot press die (measure F). tI).. the area of the rectangular 
bar· there are numerica~ data that were . 1:froduced by means of a laser 
pencil and exist as recesses in the hologram area (measure G). In the 

. :-.... , •. · · • ctrcular area of the hologram a printed p,attern 27 is provided in the 
, · ' , form of the letter 11 A, 11 that was provided ,'.with •light . blue ink during the ... :/ 

completion of" the transfer .band (measure CE·· ·suvery ; metal layer 24 pres­
:. ent iri the. contour. fs· disposed above printe~ pattern 27 as a semiperme-· 

able mirror. The entire layer structure is lo.cated on a _,yellow background :·· .. 

print 60 that is ·provided on the card substrate (measure E). 
This hologram structured in its contour appears to the viewer as a 

.', .' : s.Uvery surface through which blue printed pattern 27 is recognizable. In 
·.: : •a given viewfog angle range the holographi.~ally stored information, which 

. -- -· .. --····-···-.. -·--·· --·--·· .. ···- -----···-··- ··-----·---~-·-·- ··--·--~-
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is also superimposed. on printed pattern 21:, appears in total surface 42 . . :.·. 
··~ .. ' : .:: . ·' : ··'. · Onl~- numbers -86 are recognizable in good\'b:qp·i:i,~s~ with the surroundings 

regardless of ~ne viewing angle. The overai'l .·ar1~~~g;~rneI\t ls framed by the 
T · yP.uow background ar~a . 

.... ;" 

. Fig. 24 shows ·a further emboqiment ih which a paper· of value is 
.·.·equipped with ? translucent element. The paper .of value is provided with 

a printed -pattern 101 applied by steel. in~aglio printing (measure E). On 
the back of the paper of value a transmiss.ion hologram is applied in the 

101, in which the contours of printed 
F). The hologram its-elf is designed as 

· .. a transmission hologram in which no metal · layer is provided and the two 

circular contour of printed pattern 
pattern 101 are left ,open (measure 

: . I outer protective layers (layers 22, 23) are colored transparent red (meas-
ure C). 

For the viewer" the translucent element consisting of two parts is 
rec.ognizable from the front as a steel printed mo'tif 101 and from the 
back as ·a red >colored ho~?gram with nega't~ve contour 101 left open. In 
-transmitted light th:e .:tw.o :elements . supplemettt: .:each other in such a way 

printed ·pattern· ··101 on the front fits· :iJ1to :the. recesses of the holo­
without a gap. 

Individualization of volume film holograms 

As mentioned in the .introduction, the ih,ventive individualizing meas­
ures are particularly useful for transferred'. embossed holograms and can. 
be integrated well into the production process. However,· the inventive 

. . . application is not limited to this type· of hologram. In the. following the 
.·· ·· utilization of the inventive ideas shall be · described in connE!ction with 

·volume film holograms. 

The es sen ti al stages in 
include 

the series p~·c)duction of voJume holog~ams 

-~ ·. . ·: .. ~ .. 
- the preparation ·of a primary hologram, 

.. : :: . ~.. : :_::: 

···· .. · ·. :.• 

- the .. reproduction of the·· holograms by· copyin·g • 
application of the holograms to a substr~.t'.e. 

With reference to Fig. 25 the method ste:~~ s.l:l;:i.11 be explained in more 
<qetail in the following, whereby only the deviations of the two methods ~-. . ' .. 

, will largely be dealt with on the basis of th~:>O.etails stated in Fig. 2 and 

··:>-'.·".: 
_i;__~ ~·.; ... 

. ...... ________________ ..L_ _____ .... . · .. 
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In :me~h9cl step · 101 a hologram is recorded from a model on a photo­
·sensitive material. This is done by customary technology, superimposing a 
reference ray with an object ray on a photographic plate. After develop­
ment ~nd t~xation 'this photographic plate :represents the primary holo-. ,·· , .. 

gram .. 

Pro·m the primal'~ hologram, that corr~sponds to the embossing ma­
ster, . one could now· i:nake any number oof. ccj.pies Without requiring the 
intermediate. submaster step necessary- for the embossed hologram, since 
the copying · of the secondary holograms is a. strictly optical process that 
does not load the primary hologram mechanically. · 

In particular if large amounts of copie.s are to be prepared from the 
prirnary ho(9gram at different times, however, it is recommendable to 
avoid damage of eve_ry kind, in particular scratches, etc., by p·reparing 
secondary holograms from the primary hologram as working specimens, 
:i.rihlch are · ~hen used for the subsequent ·exposure of the final hologram · 
film in metho<;l :step 'lll. 

The :secopdary .· :holo:grams are prepared bY c:onventional technology in 
·1nce1;rnediate •: $tep 102 'in a way that is approximately comparable to the . . . ' . . . . . 

-:/,,...:. -~---~0.duc.tion · .. Q.f,,,the. _ _sq"brn..a.sters.~or. the die::-..pla,t.es._.(P..os. 2.,.Elg. 5) except that 

·.=· 

no photoresist material is used, but customary hologram films. 
In intertnediate step 110 the films req,uired for the volume hologram 

are .prepared. Holographic films consist, as is customary in photography, 
of at least two layers, namely a carrier material, e.g. a polyester film. 
and a photosensitive emulsion. 

' . ' ' . 

In method step 111, a film fa-bricated in this way is exposed precisely 
as in method ·step .. 102 for: producing the: hologram to be used on the 
pr9duct. This is don:e in the known way by employing the original holo­
graphic structure that was utilized in e:xposing the primary hologram, 

, 
except that the ot>Ject is now rep:laced by:: the hologram film. A conju-
gated reference ray ··c:reversed in time and direc:tion) :is directed onto the 
·secondary hologram. 'This produces a real :1.rnage at the original position 

.· .. · 
of· the object~ Wi"th· the ·a1d err a ·second r~ference ray· ··che virtual image 
is recorded on the hologram: film. By auto~~~ically repeating the copying 
operation one can thus prepare any nu~be~, . Of holograms in series pro­
duction. 

· After exposure ·the film is developed · a,rtd fixed in intermediate step 
117. Additional layers, such as a protective layer, · adhesive layer, etc., 

~ . . ··- -----···· ·.-·· ... --··- ·-----····-· ... -- ----------. -·· -·· ·-· ··------- -·-··----··- ··- -· .. ··--· ··--·-·- .. -·---··--··· ·-. •.. . .... ~ . - .. . . -
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· ··.· can also be appl.ied. 

.·: .· ... 

film. 

gram 

Intermediate step.. fl 7 is provided for ar:t:Y measures on the finished 
It is completeii: 'a.it'alogous to the pr?;.~~e~~lI\~, <?.~ . t:Q~ embossed holo­
tra.nsfer Q·t.\n;d'( ·'' <<:/· 

The substrate ls prepared in method step· ~ 13. These measures are 
·a.lso analogous to the . ~-rI1hrissed hologr_am. 

In method step 114~ the hologram is applied to the substrate. Depend-. . ... ·. _ ... : 

ing on the substrate and the purpose, there are different possibilities qf 
attachment for fixing tJ:Je hologram to the·· substrate. Cornmon techniques ·.··· 

in this connection are to. glue it onto the substrate or to laminate it into 
the layer structure of multilayer substrates, such as identity cards. In 
any case the hologram is<.punched out of ~_!le film and placed on the sub­
strate. 

The final ptodt.l.¢,t= 'fa; processed in method step 115. The measures 
performed 'fr~~~ ::'.•··~'J'.'.~'' <aAa:l9.gous to the steps necessary. for embossed holo­
g-t_ams. 

;.: iridfviduallzing measures i.~t' volume film holograms · 

' '"·' 
. : '.~ . ~ . : ·~ :: ': . The individu.aliz~ng riteasures to be used' for individualizing volume 

·~·- . 
.. .. . . · holograms are likewise. Y:~rY similar to those ciescribed in· connection with ",'•, :··· 

·.; embossed holograms. 
First possibilities. (rri~asure H) are thus given in method step 102, in .... · 

which the holographk . ?().~~ is given · an indlvidu~l appearance. by inserting 
masks or reproduction si~~ems at a suitable . place in the beam path, so 
that the holographic iill~.~e is accordingly ch,anged or only recorded on . 

. · the hologram fllta. in sei~icied surface areas. In. this way one can give the ···,.· : · holographic image a. ·pa~.t:i¢ular contour shape, tor example that of a block 
letter, or leave out such a shape from the .~9lographiC. image. Since the 

··duplication of the hologra~s in method step i'U is essentially equivalent 
to the measures in m~~hbd step 102, the sai~1e or similar measures are , .... -

····also possible in individu:aJiz~tion variant I. 
During production ~f" the holographic. dim. (intermediate step. 110)., ·_,:·-·. 

individ~alizing measure_~· .a.re po.ssible in . anaf~~y to common photography 
.; .. :by coloring the- carrier iiiaterial or the einu1sion:: layer with suitable dyes 

··< or providing additional dyed layers above or ·below the carrier material. 

~-.· --:-'. 

:· It is U~e.~~~~ ..... P.os~,iJ>l~ __ to:. print the film material on one or both sides in 
this individUallzation v~t:lailt K. Since when <yolume holograms are used 

-· ----L·:--: -.. ·---------·---- -·-·----·- ·----. ... . ...... -·· .-.--·--- . ---·· -- ------- -···-·-···~~~~ 
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the film layer is customarily applied to tJ'lla subsequent substrate (product) 
together with the carrier material, it Is : also conceivable to mark the 

... , 

carrier film correspondingly. An additional individualizing measure when 
preparing the holographic film Is to pr~:~xpose the film with suitable 
picture motifs, such as numbering, a logo or.· ~~e like. 

For individualizing measures L, M, · N/ :o. P reference ls made to the 
measures described in Fig. 5 due to the a11~logous possibilities. Due to the 
different holographic film material, some a·~faptations might be necessary. 
If the basic inventive idea is known, thes.e adaptations will be clear to 
the expert and need therefore not be explairte.d here . ..... ·,.:. 

As the expert will also understand; the various individu2.lizing 
measures H to P can be combined with· each other as one pleases to 
obtain more complex modifications. 

Range of application 

IndividuaUzed holograms have a wide r~u1ge of application that will be 
distinguished in the following in terms of how the holograms exist on the 

: ~: : : 

subsequent final product. It is common oractice to apply holograms to the 
surface of . data .carri.er.s. T.~.IL data carri.er~·. >c~n have a. paper surface, as. 
do bank notes, identity documents, papers bf value and the like, or else a 
plastics surface, as do identity cards, pl~s~ics bank notes, video tape 
cassettes, etc. In special embodiments the hologram can be limited to 
certain parts of the product, while in othe.rs it co_vers the entire surface 
of the product. In the field of identity cards and credit cards these 
different variants have now becom.e co~!ltoil practice. However, holo­
graphic elements can also be embedded in'/:tlle products. I.t is thus known 
to 11:!.minate holograms into multilayer pi~~'l:i¢s cards. The hologram can 
exist in manifold embodiments, for exampl.e:<ia~ a safeguarding thread, in 
the form of. a logo, an integrated picture ~6i'if or the like. It can also be 
introduced by a ldnd of mounting techniq~e;:>~Y _which an opening is pro-

, .· 
vided in a foil layer of a m_ultilayer card:: ·,·for the hologram to be glued 
into. 

It is likewise possible to embed hblog~aphic elements directly in 
paper, whereby the·· holographic material i~\ -~:reterably prepa."°red by beirtg 
cut into bands, stripes or planchets. The~e}·kiements should preferably be .. '·,· .. · ... 

added during production of the paper, wlrefe'by the protection technique 
··:· .. ·.i 

is particularly effective if it is present i;ri::,~the paper in the form of a 

.. . 

._.::·:· .. ~ ..... ·----····· -----···--------·-·· .. -······- ·--- ---·-·····--·- --·-·-·---·- -·------- -·-·--- --~-~: _ __:_ __________________ -- -· ........... ··-···---· , 
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"window safeguarding fti.re~d," for example. 

Due to the high· '·:number of possible variations, the invention · ·gives 

the expert the possi6~lity of adapting the >final . product ·exactly to the 

technical and/or des:ign.;.;·te.lated needs sttiJ,id·ng with a standard hologram. 

Although like holog~~Phi~ ··recordings are . u~ed as the· -starting basis, the 

invention provides pds.sfbilities of . giving the final products completely 
. . , . . : ·~· 

different getups. Alorig ;\y~th the large nutnper of possible optical varia-

tions, the inventive te:aching also takes account of the financial require­

ments, so that it is possible to adapt the product to almost all require­

ments. 

............ ~.-· ·····- ••• ····-· ~····-······ .,. •.••• .: .... ·.: •.•• ·-····-- ••• -~···· .·.-;..·~~·-ri.... ·------ ... --·· 
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Claims 

1. A s}is:tem comprising a series of data carriers, in particular identity 
cards, papers of value or the like, whereby the data carriers belonging to 
the system ... exhibit diffraction structures containing standard information, 
characterize'd in that parts of the series are changed by additional meas­
ures in the: ·area of the diffraction structures or combined with other ele­
ments in such a way as to differ from the rest of the series in optically . \ •' . 

recognizable fashion, whereby the change in the diffraction structures 
and/or the combination with other elements conveys an esthetic overall 
impression and the change and/or combination with the other elements 
cannot be undone without destroying the diffraction structures. 

2. A data carrier, in particular identity card, paper of value or the 
like, h~ving an optically variable element, in particular a hologram, ·exhib- · 
iting diffrac·tion structures, whereby· the diffraction structures represent 

, ·st·andard information individualized by nonhologr11phic measures, charac­
terized in that the individualization .exists in at least one layer of the 

· .· element and/or one of the ·directly adjacent !aye.rs . of the data carrier in 
the form of· irreversible changes in their 'standard appearance which per­
mit clear distinction from the standard. 

i._ 

3. The data carrier of claim 2, characterized in that the individual­
ization exists . by virtue of compositional local change in at least one of 
the layers ~nd/or the presence of additional optically recognizable 
elements. 

.. :· 

4. The .data carrier of claim 2,· characterized in that the individual­
ization is given by modification of the contour structure of the element. 

5. The data carrier of claim 2, characterized in that the individual­
ization exists by virtue of the presence of an additional optically detect­

, .able printed pattern . 

6. The data carrier of claim 2, characterized in that the individual­
--:'---- -nation is· performed by reducing the surface area of the metal layer, 

whereby the remaining area of the metal layer is . integrated composition--
. 

ally into the layout of the data ~arrier. 
7. The data carrier of claim 2, characterized. in that the . diffraction 

structure is ·replaced ln on~ or more partiar areas of the diffraction 
element by a nondlffractive area. 

-- __ _...;.., ·----------·------ ___ _. ____ .., ____ _ . .... --- ------------· ··-·---· 
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8. The data carrier of claim 2, charadt~rized •in that at least one 

layer of the diffraction element is colored with. a dye or color additive .. 

9. The data carrier of claim 8, char~cterized in that the dyes or 

color additives are transparent, lu.minesc.ent or:·~i)sorbent substances. 

10. The data carrier of claim 2, cha~~cterized jn that at least an 
. ·,;. 

inside layer of the diffraction element and/o'~'. the surface of the substrate 

cqvered by the diffraction element exhibits: \~. metal. layer of colored ap- · 

pearance. 

11. The data carrier of claim 2, cha~aqteriz~d. in that at least an 

inside layer of the . diffraction element andi~f the surface- ·of the substrate 
.. . . 

covered by the diffraction element exhibits a p;i'inted pattern. 

12. The data carrier of claims 2 and Tl, characterized in that the 

printed pattern is of a color that is transparent, iuminescent or reflective 

in the infrared or ultraviolet spectral range. 

13. The data carrier of claim 2, chara;c:terized in that one or more 

layers of the diffra.ctlon element are designed in such a way as to be 

transparent, partly transparent or absorbe'nt in predetermined spectral 

ranges irn:~luding the infrared .and UV ranges. 

14. The data carrier of claim 2, char~cterized in ·that at least an 

inside layer of the diffraction element. arid/~r the surface covered by the 

diffraction element exhibits data· introduced ·by>means of laser inscription. 
·' . :·.. ~ 

15. The da:ta ·11farrhH"· of 'Claim 2. char'acterl.zed :·in that at least an « . ' . 

inside layer of the . 4lffraction element .and/or the surfac-e covered by the · ... · . . 

tliffractiot1 element ~xhibits a perforation or p~tj¢hing. 
16. The data ,carrier of claim 4, 'Chara6t:erlzed in that the diffraction 

element has an individualizing contour shap~··,:such as a symbol; a company 

logo. 
•• "• :. ;: :~ ·'· I 

17. An optic-aHy V9.rl~bi~;s ·. ;~l~m~~t -~~~l~g 'd..iffi:,a~tlon structures, in 

particular a hologram, whereby the ditfraqt~C>ti'' ,structures represent stand-.. ··, ... ·.· . 

ard information individualized by nonholo~f~phic measures, characterized 
. .~. .. ... 

in that the individualization exists in at le':~.$"t' ,one layer of the element in 

the form 'of irreversible changes which pennit ·clear distinction from the 
',; ,: :;: . 

standard information. 

18. A method for :producing a data caffi~r, in particular an identity 

card, a paper of value or the like; haying':·,~h optically variable element,. 

in particular a hologram, exhibiting diffrac~ion structures, whereby the . 

diffraction structures ':I"e,present standard ':information individualized by . 
. - - . . .···. 

nonholographic measures~ :characterized irt >t;:hat - the individualization is ,. 

.· . .. -·····--·-,-- ________ , 
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·performed in an:.· t~revetsible form during production of the standard ele­
. men t and/ or the ... d~t~;'·J~rrier. 

19. The m~~hO(f ot claim 18, characterized in that the standard ele­
ment is an emb.0~s'ed }1ologram whereby the individualization is produced 
during the noiffi~·{:'.,·i>:roduction process bY additional and/or modified 

::.: :~. . :·· . . method steps. · . : , 
20. A methcld ~;t~r. producing the data carrier of claim 2,. charactez:ized 

in that a nondiffra'~,tfve individualization is produced in at least an inside 
layer ·of the d.ifri-'~ctib:rt element and/or on the surface of the data carrier 
covered .bY th~.·.f <i1ffI'a~tion element, that cannot be undone without de­
stroying the eleMeriL.ahdlor the data carrier . 

21. The meih~dk\ df claim 20, characterlzed in that the diffraction . : : :·: ··.: ~·-·, · ... ~ '· -

structure is repiaced :.Jn one or more partial areas of the diffraction ele-. 
~ .... ·' ; .·: ... . . :": . . . . . . . 

ment by nondiffra;c.t(v'~\::treas. 
22. The me'th9'cf'of claim 20, characteriz:ed in that at least one layer. 

of the "diffractiort":::·.~l,eifrerit, ;is colored with a dye or a color additive. 
23. The mecAb<l<(J}.;·<dalm 20, characterizeq in that at least one layer 

of the 
by the 

diffractlorl< .~'ikilt;efit and/or the surface of the data carrrer covered 
diffracti§ri' :·~i~~~Il.t is coated with a metal layer of colored ap-

pearance. ::".: :> 

24. The method_. of c1aim .:.-·.; -'.;: ."·'· 
20, characterized in that at least an inside 

layer of the diffractfC>'ri element and/or the surface of the substrate cov­
ered by the dint~dil<l~ ··.element is provided with a printed pattern or em-. . -~ 

bossed field. 
. . .. . . . . ~ ... :; 

25. The method/.6_f ·Claim 2-0, characterized in that one or more layers 
,, of the diffracti_o~::: -el~~.etit are designed in such a way_ as to be transpar­

ent, partly transp~f~rr(· or. absorbent in any desired variation in prede­
termined spectral .~ih~es ·'iriciuding the IR ~nd UV. ranges. .. • . .. . .-·.:- . .;.ff.. ,._ .... ' . 

26. The metho(f>·.Qf: :clafin 20, characterized in· that at least an inside ·' .-::: .-· .. ··: :."· .: -~:· ,·' , ... 

. layer of the diffF~~dort···;:i.~1.ement and/or the surface covered by the dif-

..... · r.acc~:,~ ~:·::::~:.•9,01::!1:1t:2~ ~~::a~::1:::101: that at 1east an inside 
.. 

layer of . the diffl,"~:gt1~11. e~emel'l;t ~ncVor the : :surface of the data carrier 

.·, .. ··.··· 

covered by the ct'ttfta~tion element is provided with a perforation or . "'·.:~·: . :. ;:· ..... ~-

.. punching. --
28. A method· ·:tbf. ··prpij.ucing optically variable elements, in particular .. ,·· _: ~-·· .. ·· .. ·····> :· ~ ."·,: . . . 

·····~>holograms, •havln~)diftr~~~ie>,n structures. which are lined up on a transfer 
and design~at.~s' ~tS.fid.ard elements, characterized in that .an individ­'.·=·~/ <: 

·. .·.:·· 
: ... ··:,'.:;_·::.· 
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< uaUzation is produced in an irreversible form ·in the elements with method 

ste.ps that are additional and/or modified with respect to the normal 

production process. 

29. A method for producing a series of optically variable ·elements, 

·preferably holograms, which are based on a certain :holographic recording, 

characterized in that. in at least one of the . production steps following 

the holographic recording, the optical element is changed by additional, 

irreversible measures which make the thus changed optically variable 

element differ from the rest of the series that was not changed, or not 

change.d in the same way . 

. . - . ~-

·-·.:· . 

. : ·. 


